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IHHOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo OHMONOTUU OCHOBHOTO 001Iero oOpa3zoBanus (YriyOJaEHHBIM YPOBEHB) COCTaBJICHA
Ha OCHOBE TpeOOBaHMU K pe3ysbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHOW MPOTPaMMbl OCHOBHOTO
obmiero obpazoBanms, npeacraBieHHbx B PI'OC OO0, ¢ yyetoMm denepanbHOi paboyeit mporpaMmbl
BOCIIUTAHMS JIJIs1 00111e00pa30BaTEIbHBIX OpraHU3aIui.

[IporpamMma 1o GMOJOTUM OPUEHTUPOBAHA HA YYAlllUXCsl, TPOSBISAIOIINX MOBBIIICHHBIA HHTEPEC K
W3y4YeHUI0 OWOJIOTMHM, W HampaBieHa Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOH TI'PaMOTHOCTH U
OpraHM3alfi0 H3yuyeHuss OWOJIOrMM Ha JeATelIbHOCTHOM ocHOoBe. B mporpamme mno Ouonoruu
YUUTBIBAIOTCSI BO3MOXKHOCTH Ouosioruu B peanuzamuu tpedoBanuit ®I'OC OOO kx miaHHUpyEeMbIM
JUYHOCTHBIM, METAlpeIMETHBIM M IMPEIMETHBIM pe3ysibTaTaM 00ydeHus Ha yriayOinEHHOM YpOBHE, a
TaKKe peanu3anis MEXKIPEIMETHBIX CBS3€H €CTECTBEHHO-HAYUHBIX YYEOHBIX IMPEIMETOB OCHOBHOTO
obmero oopa3oBaHusl.

[IporpaMMa BKJIIOYAET pacipesieleHle coJepkaHusl yueOHoro Mmatepuaia ¢ 7 mo 9 xiacc, a Takxe
PEKOMEHIYEMYIO MOCIEA0BATEIHLHOCTh U3yUEHUSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO
COJIEpKaHUsI C YIETOM BO3PACTHBIX OCOOCHHOCTEH yJaruxcsl.

[IporpamMma o Ouonoruu pazpadboTaHa C MENbI0 OKa3aHHS METOAMYECKONW MOMOIIM YYHUTENO B
co3laHu# paboUeil MporpamMMebl 10 Y4eOHOMY MTPEIMETY .

B nporpamme no Ouonoruu onpenesstoTcss OCHOBHBIC LIETTH U3Y4YeHHs] OMOJIOTHH Ha YIIIyOIEHHOM
YPOBHE OCHOBHOIO OOLIEro 00pa3oBaHus, IIAaHUPYEMbIE pE3yJbTaThl OCBOCHUS Kypca OMOJIOIHMH:
JTUYHOCTHBIE, METANIPEIMETHBIE, TPEIMETHBIC.

buonorusi BHOCHT CyIIECTBEHHBIH BKJIAJl B Pa3BUTHE y YyYallUXCs HAYYHOTO MHPOBO33PCHUS,
BKJIFOYass (OpPMHUpPOBAaHUE TPEACTABICHUH O METOJaX TIO3HAHHWS JKUBOM NpPUPOABI, TO3BOJISET
cOpMHPOBATH CUCTEMY HAYYHBIX 3HAHWUN O )KUBBIX CHCTEMaxX, YMEHHS MX IMPUMEHSATh B pa3HOOOPa3HBIX
KU3HEHHBIX CUTYyallUsX.

buonoruueckas moAroToBka Ha YriIyOJEHHOM YPOBHE CIOCOOCTBYET DPa3sBUTHIO MOTHBALUU K
U3YYEHUI0 OHMOJOrMH, MOHMMAHUIO YYalIMMUCSA HAyYHBIX MPHUHLUIIOB OpraHU3alMy JIeATeIbHOCTH
4esioBeKa B JKMBOM MPHUPOJIE, TO3BOJISET 3aJI0)KUTh OCHOBBI AKOJIOTHYECKOM KYJIbTYpBbI, 3J0pOBOro 00pasa
KHU3HHM, CIIOCOOCTBYET OBJIAJCHUIO YYallUMHUCS CIEUUAIbHBIMA  OMOJOTMYECKUMM  3HAHMSMH,
3aKJIabIBAOIIMMU OCHOBY JIJIS IajIbHEHIIIEro OMOJI0THYeCKOro 00pa3oBaHusl.

Heasimu oOyueHHs OHOJOrMM Ha YpOBHE OCHOBHOrO oOImiero oOpa3oBaHus (yriyOJa&HHbBIN
YPOBEHB) SIBJISIOTCS:

pa3BUTHE MHTEpeca K U3YyUEHHIO KU3HEICATEIbHOCTH OMOJIOTMYECKHUX CHCTEM pPa3HOro YpOBHS
OpraHu3alyy, OCOOEHHOCTSAM CTPOCHHUS, JKU3HEIEATENIbHOCTH OpraHM3Ma 4YeJIOBEKa, YCIOBUAM
COXpaHEHHUS €r0 3/10POBbS;

(dbopMHUpoBaHE YMEHUI PUMEHATH METOBI OMOIIOTUIECKON HAYKH /ISl U3yYSHHUST OMOJIOTHYECKIX
CHCTEM, B TOM YHCJI€ OpPraHU3Ma YeJIOBeKa;

BOCIIUTAHUE DKOJIOTHUECKOW KYJIBTYPHI B LEISIX COXPAHEHHUS COOCTBEHHOTO 3J0POBBS M OXPaHBI
OKpY KaroIllel Cpeibl;

pa3BUTHE MPEICTaBICHUH O BO3MOXHBIX cepax Oynymed npodeccrnoHalbHON AeaTeabHOCTH,
CBSI3aHHOW C OHoOJorued, TOTOBHOCTHM K OCO3HAaHHOMY BbIOOpY MpoduiIs W HalpaBlIeHHOCTH
JalbHeNIero o0yueHusl.

JlocTrkeHue 1esieit mporpaMMbl 0 OMOJIOTUU 00ECIIeUnBACTCS PEIIEHHEM CIIEIYIONNX 3a1aY:

NpuoOpeTeHne  ydJalluMUCS 3HAHUM O OKUBOM mpHpojae, 3aKOHOMEPHOCTSX  CTPOEHUS,
KHU3HENEATSNFHOCTH M cperooOpasyromeil posn rpuboB, pacTeHUH, KUBOTHBIX, MHKPOOPTaHU3MOB, O
YeNoBeKe Kak OMOCOIUaNbHON CUCTEME, O PO OMOJIOTUU B MTPAKTHUECKOHN AESITeIbHOCTH JIOCH;

OBJIA/ICHUE YMEHUSMHU NPOBOAUTH HCCIEIOBAHUS OOBEKTOB XMUBOW MPHUPOJBI C MCIOIB30BAaHHEM
71a00paTOPHOTO 00OPYIOBAHUS M HHCTPYMEHTOB ITU(POBBIX JTA0OPATOPH, OpraHU3alMK HAOIIOACHUS 32
COCTOSIHUEM COOCTBEHHOTO OpPraHU3Ma;

OCBOCHHE TMPUEMOB PabOTHI ¢ OmoJIOrMYecKor WH(OpManuel, B TOM YHCIE O COBPEMEHHBIX
JOCTIDKEHUSX B 00JIaCTH OMOJIOTHH, €€ aHATIN3 U KpUTHYECKOE OLIEHUBAHUE;



OCBOEHHUE JKOJIOTHYECKH I'PaMOTHOIO TMOBEJEHUS, HAMPABICHHOIO Ha COXpPaHEHHE COOCTBEHHOTO
3I0POBBS U OXPaHbl OKPYKAOLIECH IPUPOAHOU CPEMBL;

npuoOpeTeHue mpeAcTaBieHUul o cdepax MpodhecCHOHATBHON IesTeNbHOCTH, CBSI3aHHBIX C
OHMOJIOTHEN U COBPEMEHHBIMH TEXHOJIOTHSMHU, OCHOBAHHBIMH HA TOCTHKEHHSIX OMOJIOTHH.

OO61iee YrCIIO YaCOB, PEKOMEHIOBAHHBIX JIUI M3yYCHHs OMOJIOTHH Ha yIiyOJICHHOM YpOBHE, — 272
yaca: B 7 ki1acce — 68 dacoB (2 yaca B Hezento), B 8 kinacce — 102 ygaca (3 vaca B Heneno), B 9 kiiacce —
102 gaca (3 gaca B HeZIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIACC

BBeaenue

Hurtonorus — Hayka o kierke. CoBpeMeHHas KierouHas Teopus. Kierka — eauHuuna crpoeHus,
KU3ZHENIEATEIIbBHOCTU U Pa3MHOXKEHHMS )KUBOr0. XUMHUYECKUHN cocTaB KieTKUu. CTpyKTypHas OpraHu3anus
KJIETKA. DYKapuOTHbIE W TPOKAPUOTHBIE KieTku. MemOpana. Ilutomnaszma. Opranounsl. Enunas
MeMOpaHHasi cucteMa KJIeTKH. MUToXoHapuu u miactupl. L{utockener u opraHou sl ABMKEHUA. Sapo.
Xpomocomsl. I'enbl. YaBoenue xpomocoM. IlnoupHocts kietku. Knerouneni nukin. Mwuros. Menos.
Pasmuoxenue. Tumnbl )KU3HEHHBIX LIUKJIOB.

Bupyconorus — Hayka o Bupycax. Bupycel — Heknerounsle ¢opMmbl. Bkian poccuiickux u
3apyOexHBIX Y4Y€HBIX B pa3BUTHE BUpYycosoruu. BupycHble 3a00leBaHUS PACTCHHM, >XUBOTHBIX H
qenoBeka. Mepbl MPOQPMIAKTHKN BUPYCHBIX 3a00ICBAHHIA.

CoBpemenHas kiaccuuKalus OpraHu3MoB, OCHOBHBIE pUHIHIBL. Kinaccudukaiiis opranu3smMoB u
3BOJIIOIIMOHHOE yueHue. Teopus sBomtonuu Yapabs3a JlapBuHa.

Metoasl HaydyHOTO mMO3HaHUA B Owuojoruu. [IpaBuma paboThl CO CBETOBBIM MHUKPOCKOIIOM.
BpemenHble M NOCTOSHHBIE  MHKpoIlpenaparsl.  MeToauka  HNPUTOTOBIEHUS  BPEMEHHBIX
MHUKpoIpenapaToB. MUKpOCKOIHS ONITUYECKAs], JIEKTPOHHAs!, CKaHUPYOLIasi, 30HA0Basl.

Jemoncmpayua nopTpeToB YYEHBIX, MUKpPO(hOTOTpaduii KIETOUYHBIX CTPYKTYP, BBHIITOJHEHHBIX C
MIOMOIIBIO PA3JIMYHBIX TUIIOB MUKPOCKOIIUH.

Jlabopamopnusie u npakmuyeckue padomol

IIpaBuna TexHUKH O€30MACHOCTUM TNPHU IPOBEACHUU J1AOOPATOPHBIX M TPAKTHUECKUX pPadoT.
OCHOBBI MMKPOCKOIIMM: IPHUTOTOBJIEHHE BPEMEHHBIX IMpenapaToB U padoTa € MHKPOCKOIOM.
Odopmiienne pe3yabTaToB pabOThl ¢ MUKPOCKOIIOM.

baxkrepuu n apxen

MuxkpoOuosniorus — Hayka 0 MUKpoopranuzMax. OcoOEHHOCTH CTPOEHUS NMPOKAPUOTHOU KIIETKH.
MHorooOpa3sue ¢opm kieTok Oakrepuil. Poct u pasmHoxenue Oakrtepuit. Cropsl OakTepHid.
KuznenestenbHOCTh OaKkTepuii: aBTOTPOPHBIE U TETEPOTPOPHBIC, aHAIPOOHBIE U adpOOHBIE OAKTEPHH.
[{nano6akTepuu U UX POJb B IPUPOJIE.

OcoOeHHOCTH OpraHM3alMu apxed M UxX omnuus OoT Oakrepuil. Pomp apxeit u OGakrepuil B
BO3HUKHOBEHHHU DYKapUOTOB.

PacnipocTpanéHHOCTh OakTepuil U apxel, UX poiib B IPUPOJE U KU3HM uenoBeka. Ponb Gakrepuii B
OMOT€OXUMHUYECKUX ITUKIIAX.

Jlabopamopnusie u npaxmuyeckue padoomot

N3ydenue MeTo10B Je3MH(EKINH U CTEPUITU3ALHIH.

N3yuenne Mmopdonorun 0akTepuii Ha MUKPOCKOTIMYECKUX Mpenaparax.

MHoroo0pa3ue OAHOKJIETOYHBIX JYKAPUOT

OCHOBHBIE NPU3HAKK OAHOKIETOUYHBIX 3yKapuoT. CTpoeHHE, NBUKEHHUE, UTAHNUE, PA3MHOXKECHHE
OJTHOKJIETOYHBIX aBTOTPO(MHBIX U TE€TePOTPO(HBIX IYKAPHOT HA MPUMEpE SBIVIEHBI M TPUIIAHOCOMBI,
TPUXOMOHAJIBl U KMIIEUYHOU JAMOIMH, HHPY30pHH TyPeTbKi U MAISAPUIHOTO TIa3MOIUs, PATUOISAPUIl U
¢bopamuHudep, améObl mpoTtes, AUaTOMEH. 3HAUYE€HUE OIHOKJIETOYHBIX 3YKApHOT B HPUPOAE U KHU3HU
yenoBeka. ConHas 6one3Hb, Oone3ns Illaraca. KoxHblil 1 BuCLepanbHbIA Neimmanno3. TpuxomMoHuas.
JIssmOnno3.

Jlabopamopusle u npakmuyeckue padomaol

N3ydenne OIHOKJIETOYHBIX OPraHU3MOB IOJI MUKPOCKOIIOM Ha BPEMEHHBIX U (PUKCHPOBAHHBIX
MHUKpOIpemnaparax.

ApXGl’lJ’IaCTI/IIlHLIe HJIA «PaCTCHHU



boranuka — HayKka 0 pacTeHHsIX

Kparkas ucropus pa3zButus 6otanuku. borannka m o0bexThl €€ uccnenoBanuii. O0BEM HapcTBa
«pacTeHus» B COBPEMEHHON CHCTEeMe OpraHudeckoro mupa. Paspensl OoraHuku. CBsizb OOTaHUKU C
ApYTUMH  OMOJOTMYECKUMHM HAyKaMd, MEIUIIMHOM W CEIbCKUM XO3SiCcTBOM. Ponb OoTaHMKM B
(opMHpPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYyYHOH KapTUHbI MuUpa. [lepcrneKkTuBbl pa3BUTUS OOTaHUKH
Kak Hayku. [IpumeHenue OoTaHMYecKMX 3HaHMN dYenmoBekoM. IIpodeccun dvenoBeka, CBsA3aHHBIE C
OO0TaHUKOIA.

Jlemoncmpayusa NOPTPETOB YUEHBIX, KUBBIX PACTEHUM, KOJUIEKUUA U MYJISKEH.

Oo0masi opranu3anus pacTUTEJIbHOI0 OPraHu3Ma

PacturenbHas kieTka u €€ 0cOOEHHOCTH.

Pacturenbublie TkaHu. OTKpBITHE PACTUTENbHBIX TKaHeH. CTpoeHHe M (PYHKUUH DPACTUTEIbHBIX
TkaHe. IlpocTeie M cnoxHble TKaHu. OOpa3oBaTeibHbIE, MOKPOBHBIE, OCHOBHBIE, MEXaHUYECKUE,
IIPOBOJISAIINE TKAHH.

Opranbl M CHCTEMBl OpPraHOB PACTUTEIBHOIO OpPraHU3Ma, UX B3aUMOCBS3b. PacTUTENbHBIH
OpraHu3M Kak einHoe 1iesioe. BeretaTuBHbIE U TeéHEpaTUBHBIC OPraHbl.

/Jlemoncmpayua ONBITOB TO OOHAPYXKEHHWIO B CEMEHAX pAaCTeHUl BOJBI, MHUHEPAIBHBIX U
OpPraHUYECKUX BELIECTB, Kpaxmala, Oeyka u Kupa.

Jlabopamopnuvie u npakmuyecxkue padomol.

W3ydenue cTpoeHUs pacTUTENbHBIX KJIETOK Ha TOTOBBIX U BPEMEHHBIX MUKpPOIIpenaparax.

Habnronenue nporiecca mia3mMoinn3a 1 IeIUIa3Molin3a B PaCTHTEIBHBIX KIETKAX 10 MUKPOCKOIIOM.

N3yuenne ocoOeHHOCTEH CTpOeHUs TKaHEH pacTeHMH Ha TOTOBBIX M BPEMEHHBIX
MUKpOIpernaparax.

W3ydenue cTpoeHHs OpraHOB pacTEHUH Ha XKMBBIX 00BEKTAaX U repOapHbIX oOpasiax.

CnopoBble pacTeHust

Kpacnbie, 3eqaénbie 1 XapoBbie BOZOPOCIH. ANIBrojorus — Hayka o Bogopocisix. Bomopocnu —
HETaKCOHOMHUYECKAs TPpyIa OpraHu3MOB, IPUCIOCOOIEHHBIX K KU3HU B BOJHOM Cpe/ie, OTHOCSIIUXCS K
pa3IMYHBIM LIApCTBaM B COBPEMEHHON CHCTEME OPraHM4ecKoro Mupa. MecTo KpacHBIX, 3€IEHBIX U
XapoOBBIX BOJIOPOCIEH B COBPEMEHHOW CHCTEME OpraHu4YecKoro mupa. OCOOEHHOCTH WX CTPOCHUS,
Pa3sMHOXKEHHUsI M KU3HEHHBIX LIMKIOB Ha MPHMEpE XJIaMHIOMOHAJIbI, XJIOPEIUIbl, KIag0o(opbl U YJbBHI,
CHUPOTUPHI U Xapbl, TOPHUPHL.

Bypsle Bomopocin, X TaKCOHOMUYECKOE MOJIOKEHNUE BHE 11APCTBA pacTeHUM. JKN3HEHHbIE LIUKIIBI
namMuHapuu (Mopckast kKamycTa) 1 ¢pykyca. Pacipoctpanenue u skonorus. Poibs B ipupojie ¥ 3HaU€HUE B
KU3HU YEJIOBEKA.

[IpoucxoxaeHue BBICIIUX pacTeHUuM (3MOpHO(GUT) OT XapoBbIX Bojopociiell. CoBpeMeHHbIE
MIOJIXOJIbl K CHCTEMATHKE PacTEHUI.

MoxoBuanbie uiau Mxu. OO1as xapakTepuCTHKa, CTPOCHHUE U JKU3HEIESATEIIbHOCTD, JKU3HEHHBIH
UK MXOB. MHoroo6pasue mxoB. KykymkuH n€H u charuym. PacmpocTpaHeHune W 5KOJIOTHS MXOB.
3HaueHUe MXOB B MpPHUPOJAE M >KU3HEAEATEIbHOCTH dYenoBeka. TopdooOpazoBanue. [leuéHouHuku u
AHTOLIEpOTOBBIE.

IlnaynoBuanbie (miaaywbl). OOmas xapaktepuctuka. Mopdonorudeckue 0CoOCHHOCTH
BEreTaTHUBHBIX OpraHoB. OcOOEHHOCTH OpraHU3alliM, >KU3HEHHOIO IHWKJIa IulayHa OyJaBOBHIHOTO.
[TonoBoe nokonenue, penykuusa rameropura. PacnpocTpanenue u 3K0JIOTHs MJIayHOBUAHBIX. 3HAUEHUE B
IIPUPOJIE U UCIIONIb30BAHHE UEIOBEKOM. Vckonaemble NayHOBUAHBIE. POJIb HCKOMIaeMBIX IJIayHOBUAHBIX
B PACTUTEIBHOM IOKPOBE MaIC030MCKOM pbl U B 00pa30BaHUM KaMEHHOI'O YIJIs.

IIanopoTHUKOBUAHBIE (ManopoTHHUKH U XBOILH). Ob6mas XapaKTEPUCTUKA
NanopOTHUKOBUIHBIX. OCOOEHHOCTH OpPraHM3alMM BEreTaTHBHBIX OPTraHOB, KU3HEHHOI'O IMKJA XBOLIA
nosieBoro. CTpoeHHE M KM3HEAEATEIbHOCTh MAlOPOTHUKOB. JKM3HEHHBIM LMKJI MalOpOTHUKOB Ha
IpUMepe IIUTOBHUKA MyXcKoro. PacmpocTpaHeHue M 3KOJOTMsl NanOpPOTHUKOBUAHBIX. 3HAYCHHE B
IIPUPOJIE U )KU3HENEATEILHOCTH YETIOBEKA.

Jlabopamopusie u npaxmuyeckue padoomot



N3ydyenne ocoOeHHOCTEH CTPOEHHS M >KU3HEHHBIX LUKIOB OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
3e7EHBIX, XapOBBIX U KPACHBIX BOJOPOCIICH Ha )KUBOM U repOapHOM MaTepHare.

N3ydyenne cTpoeHHS U >KU3HEHHBIX LUKIOB OypbIX BOJIOpPOCIEH Ha MXUBOM M TepbapHOM
MaTepuae.

N3yyenne ocoOEHHOCTEH CTpOeHUs KyKyIIKMHA JbHa W carHyma (Ha >KMBBIX W TrepOapHbBIX
00BEKTaX).

N3yuenne ocoOeHHOCTEH CTpOSHHUS IU1ayHa OyJIaBOBHUIHOTO (Ha )KMBBIX U TepOapHBIX 00BEKTAX).

N3ydenne ocoOEHHOCTEH CTPOSHHS XBOIIA MTOJIEBOTO (Ha XKHUBBIX U TepOapHbIX 00bEKTaX).

N3yyenne ocoOeHHOCTEH CTpOSHHs MAOPOTHUKA IIUTOBHUKA MYKCKOTO (Ha KMBBIX U repOapHbIX
00BEKTaX).

CemeHnHblIe pacTeHust

I'osiocemennble. BO3HUKHOBEHME CEMEHHM — BAaXKHBIA 3Tall B HBOJIOLMHU BBICIIUX PACTCHUM.
JlpeBHUE CeMEHHbIE MANOPOTHUKU, MX POJIb B JallbHEHIEM pa3BUTUU CEMEHHBIX pacTeHuil. OOmiue
IIPU3HAKU CEMEHHBIX pAacTEeHUl Kak Haubojiee MPUCHOCOOJIEHHBIX K CYLIECTBOBAHMIO Ha CYIIE.
l'onocemenHble — HETaKCOHOMHMYECKas TpyINa CeMeHHbIX pacTeHuil. OOmas XapakTepHCTHKa,
0COOEHHOCTH OpraHM3aldd TOJIOCEMEHHBIX. JKHM3HEHHBId IIMKJI XBOHHBIX Ha TPHUMEpPE COCHBI.
Paznoobpazue ronocemenusix. XBoiHble, [ mHKroBeie, CaroBuukoBbie, [’ HeTOBbIe. PacnpocTpanenue u
9KOJIOTHS TOJIOCEMEHHBIX. 3HAYCHHUE B IPUPOIC U B XO3SIMCTBEHHOM IESITEIIbHOCTH YEJIOBEKA.

Jlabopamopuvie u npakmuueckue padomut

N3yuenue ocobeHHOCTEN BHEIIHETO CTPOSHHUS BETOK, XBOU, IIUIIEK U CEMSIH XBOMHBIX (€J1b, COCHA,
JIMCTBCHHHMIIA).

IIBeTrkoBbIe pacTtenus. OOmas XxapakTepucTHKa IBETKOBbIX. CTpOEHHE U JKU3HEEATEIbHOCTh
[[BETKOBBIX. [[BETOK Kak OopraH MoJOBOTO Pa3MHOXEHHS Y MOKPBHITOCEMEHHBIX pacTeHuil. PazHoobpasue
[IBETKOB: TIPaBUJIbHBIC U HEIMPaBUJIbHBIE, 000€TOIbIe U pa3zebHOIoNbe. OTHOIOMHBIE U JIBYJOMHbBIC
pactenus. CouBetust (cnmoxkHble, mpocthie). [lBerenue. Pa3Butue mukpo- u wmeracmop. [‘amersl.
Onseenune. OmuionoTBOpeHue. 3urota. J[BoiiHOE OIUIOJOTBOPEHHE Y NMOKPBITOCEMEHHBIX (1IBETKOBBIX)
pactenuii. Pa6oter C.I'. HaBamuna. JKu3HEHHBIN IIUKIT [IBETKOBBIX.

[Inompt u cemena. PasHooOpasue mmomoB. Cyxue W couHble I0Abl. OIHOCEMSHHBIE U
MHorocemsiHable 1mnoabl. Comnonusa. CrpoeHue ceMsH ABYAOJBHBIX W OJHOJOJIBHBIX PACTEHUM.
Pa3nooOpazue cemsiH. PacnpocTpaHeHue Niio0oB M CeMSH B HpUpOJE. YCIOBUS MPOPACTAHUS CEMSH.
Jpixanue ceMsaH. Pazsutue npopoctka. Pacnpoctpanenue miogoB U CEMsiH B TPUPOJIE.

WnnuBuayanbHoe pa3BuTHE pacTeHuil (oHTOorenes). Ilepwonsl oHTOreHe3a: 3MOpHOHAIbHBIN,
MOJIOZIOCTH  (FOBEHWJIBbHBIN), 3penocTd (pa3MHOXKEHHs), CTapocTh (CEHWIbHBIN) Ha TMpuUMepe
MOKPBITOCEMEHHOTO pacTeHus. CTaauu BereTallMOHHOTO Tepuo/ia PAcTeHW Ha MpUMEpPE 3J1aKOB
(BCX0/b1, KYIIIEHUE, BBIXO]] B TPYOKY, KOJIOIICHHE, I[BETCHIE, CO3PEBAHHE).

Jlabopamopnusie u npaxmuyeckue padoomot

Nzyuenne Mmopdonorun nperka (Ha )XKUBBIX U (PUKCHPOBAHHBIX 0OBEKTAX).

N3yuenune paznooOpasus conBeTHil (Ha repOoapHbIX 00pa3iax).

W3ydyenne CTpoeHHs 3aBsi3M I1[BETKA M CEMAIMOYKH IOJ MHKPOCKONOM (Ha TOTOBBIX
MHUKpOTpenaparax).

N3yuenue cTpoeHus ceMsiH TOKPHITOCEMEHHBIX PACTEHUH.

W3y4enue cTpoeHus II0A0B U COMIOIUH.

CTtpoeHue 1 )KU3HEAEATEJIbHOCTh CeMEHHBIX PACTEHU I

IToOer n moGeroBbie cuCTEMbI

[ToG6er. Mopdonorus mnobera. CrpoeHue oOmMCTBEeHHOTO Tmobera. Y3emn Mexmaoysiue.
MertamepHocTb. Pa3HooOpasue mnoOeroB. YKOpo4YeHHbIE M yAJIMHEHHBIE MoOerw. BereraTuBHble U
reHepatuBHbIe moderu. [lomoxxenne modera B mpocTpaHCcTBe. Bumon3MeHEHHBIC TOOETH.

[Touka — 3auatounslif moder. Crpoenue nouku. PazHooOpasue movek: BereTaTuBHbIE, BEreTaTUBHO-
reHepaTUBHBIC, TE€HEpAaTHUBHBIC, OTKPBIThIE, 3aKpbIThie. Bepxymieunole, OOKOBble (IA3yIIHbIE) H
MPUJATOYHBIEC TOYKH.



Crebenns. Mopdomorus credst. Dopma crebieit y TpaBIHUCTBIX U IPEBECHBIX PACTCHUM.

Anaromust crebns. CtpoeHue ctTeOiast OBYIOJNBHBIX W OJHOIOJBHBIX TPaBSHUCTHIX PACTCHUH.
Pacnionosxenne npoBoasmux Tkanei. CTpoeHue cTediis IpeBECHBIX PACTCHUH.

Oynkuun crebiast. MexaHuueckasi, TpaHCHOpTHas. BereraTmuBHOE pa3MHOKEHHE I[BETKOBBIX
pacTeHui.

Jemoncmpayua onvima — nepeBUKCHUE MUHEPAIbHBIX M OPraHUYECKUX BEHIECTB IO CTEOIIIO,
BUJIOM3MEHEHHBIX I0OETOB.

Jlabopamopusie u npakmuyeckue padomul.

N3yuenue Mmopdosioruu modera Ha )KUBBIX 00BEKTAX WM Ha TepOapHBIX 00pa3Iiax.

W3ydeHue cTpoeHHs BETeTaTUBHBIX, TCHEPATUBHBIX U CMEIIAHHBIX MoYeK. PasHooOpa3ue mouek y
JPEBECHBIX PACTCHUH.

N3y4yeHue nomnepeyHoro Crujia CTBOJIAa PAaCTEHUM M aHAINU3 BIMSHHS IKOJOTMYECKUX YCIOBHM Ha
pa3BUTHE PACTECHUM.

N3ydyeHnne 0OCOOEHHOCTEM aHATOMHUYECKOTO CTPOEHMsI CTEOJs JBYAOJNBbHBIX U OJHOAOJIBHBIX
TPaBSHUCTBIX PACTCHHH (HA KUBBIX 00BEKTAX MJIM Ha repOapHbIX 00pasmax).

W3ydenne ocoOOEHHOCTEH aHATOMUYECKOTO CTPOSHUS CTEOIIS IPEBECHBIX PACTCHUH.

W3ydenune TpaHCHopTa BEIIECTB B cTedIIe.

Nzydenne metamopo30B moodera.

JIuer. Mopdonorus nucra. JlucroBas njaacTMHKa, OCHOBAaHHE JIMCTA, YEPEIIOK, MPUIMCTHUKU.
PaznooOpasue nucTheB: (OPMBI JIMCTOBBIX IJIACTUHOK, JKHWJIKOBAHHE JIMCTHEB, MPOCTHIE M CIOXHBIE
JTUCThA. JIuCTOpacnoaokeHue 1 JUCTOBask MO3auka. Buion3smMeHeHus IMCTbeB U UX QYHKILNU.

AHaTomusl ucTa. DnuaepMa U ycTbHuHbIM anmapar. Me3zopwmi. Ilurmentsl nucta. [lnactunel.
XKunku (cocyucTo-BONIOKHUCTBIE MTydKH). OCOOEHHOCTH CTPOEHHUSI CBETOBBIX U TEHEBBIX JIUCTHEB.

OyHKIMM JIUCTa. 3amnacarolias, 3allldTHas, BEreTaTUBHOE Pa3MHOXKEHHE W Jpyrue (QyHKIHH.
Tpancnupauus u razooOMeH. BiusHue BHemIHMX ycinoBHi Ha TpaHcnupanuioo. dotocunres. 3HaueHHe
¢otocunTe3a. Kocmuueckas ponp 3enénbix pacteHuil (K. A. Tumwupszen). Jlucroman, ero nmpuyuHbI,
MEXAHMU3M U 3HAUYEHUE B )KU3HU PACTCHHUS.

Jlemoncmpayusa onvlmoe. BbIEICHUE NUTMEHTOB JIMCTa HA MpPUMEpPE CIHUPTOBOM BBITSIKKU
xJopouiuia; obpazoBaHue KpaxMana B 3eJE€HBIX JUCThIX Ha cBeTy (purypsl FO. Cakca); BIMSHUE CHIIBI
CBETa Ha BbIIEJIEHUE KUCIOPOa BOJHBIMU PACTEHUAMHU (TIOJCUET My3bIPHKOB KUCIOPOJIA).

Jlabopamopuvie u npaxmuyeckue padoomol.

N3yuyenne Mopooruu JucTa Ha KHUBBIX 00bEKTaX WM repOapHbIX o0pa3Lax.

Tunsl 1 GopMyJIBI IUCTOPACTIONOKEHHS.

HccnenoBanue aHaTOMHM JIUCTA ¢ TOMOIIbIO CBETOBOI'O MUKPOCKOIIA.

Nzyuenune metamopo30B IuCTA.

Kopenns u kopHeBble cuctembl. Mopdonorus kopHs. Buasl kopHel. TUIbI KOPHEBBIX CUCTEM.

Anatomust KopHA. 30HbI KOpHs. KopHeBoil yexnuk. CTpoeHHne KOpHS Ha MONEPEYHOM CpE3E B 30HE
BCaChIBaHUSI.

@OyHKIUN KOpHA. 3akpemjieHue pacTeHus B cyoOcrpare. BcackiBaHume M mpoBeieHHE BOABI U
MUHEPAJIbHBIX BEIIECTB. 3aacaHre MUTaTeIbHbIX BEIIECTB.

MunepanpHoe nuTaHue pacteHuid. IlocTymienue Boapl M MHHEpanbHbIX BeliecTB. KopHeBoe
JaBJIeHHEe. DJIEMEHTbl MUHEPAJbHOTO MHUTAaHUA (MaKpo- MU MHUKpPOdJIEMEHTHI). BripamuBanue pacTeHHi
METOAAMHU TUPONIOHUKH U a3pONOHUKH. OOecreueHne yCIOBUM Ui AbIXaHUS KOPHSL.

Ibixanue kopHs. CHHTe3 OMOJIOrMYEeCKM AaKTHUBHBIX BEIECTB. BereratnBHoe pa3MHOXEHUE.
Bunonsmenenust KopHel 1 ux (QpyHKIUH.

JMemoncmpayusa 0TpacTaHus MPUAATOYHBIX KOPHEH HA IPUMEPE CMOPOAMHBI U APYTUX PACTCHUU;
MIOCTYIUIEHHS BOJBI U3 IOUBBI B KOPEHb, HATHETAIOIIETO JEHCTBUS KOPHS; BUJOU3MEHEHHBIX KOPHEH.

Jlabopamopuusie u npaxmuyeckue padoomot

N3zydenue Mop(hooruu KOpHsI Ha KUBBIX 00BbEKTaX WM repOapHbIX oOpasiax.

N3y4eHre aHaTOMHYECKOTO CTPOCHHS KOPHS HAa TOTOBBIX MUKpPOIIpenaparax.



N3yueHne cTpoeHUsT KOHYMKA KOPHS MPOPOCTKA IMILIEHULBI U IEPBUYHOTO CTPOEHUSI KOpPHS HpHUca
(wu Ipyroro pacteHusi).

N3yueHune cTpoeHHs] KOPHEBBIX BOJIOCKOB C IIOMOIIBIO CBETOBOI'O MUKPOCKOIIA.

HccnenoBanue BIUsSHNSA BO3yXa Ha pa3BUTHE KOPHEH.

N3yyenne metamop030B KOPHS.

BereraruBHoe pa3MHOKeHHe pacTeHUil. BereraTuBHOE pa3MHOXKEHHE LIBETKOBBIX PACTEHUU M
€ro 3HA4YCHHE B ECTECTBEHHBIX YCIIOBUSX U B CEJIbCKOXO3SHUCTBEHHOW mHpakTHke. OCHOBHBIE (DOPMBI
BETETATUBHOTO PA3MHOXKEHUS: KOPHSIMH, JUCThSIMH, HAJI3€MHBIMH H TIOA3EMHBIMH IOOETaMH.
Pasmuoxxenne npusuBkoi. Paborsr M.B. Muuypuna. KmonupoBanue pacteHuil. MUKpPOKIOHAIBHOE
pa3MHoO)KeHue pacTteHui. KinetouHnas HHXeHEepHUs KaKk COBPEMEHHAasi TEXHOJIOTUS Pa3MHOKEHUS pAaCTEHUH.

[TouBa. PabGotei B.B. JlokydaeBa o mouBe. XapaKTepuCTHKa I0YBbI. Pa3zHooOpa3ue mMmouB.
[Inonoponue moussl. YnoOpenus. Hapymienuss MUHEpaTbHOTO MUTAHUS PACTEHHUM. ATPOTEXHUYECKHE
npuémbl  00paboTku TouBbl. [loHATHE O ceBooOOpOTE W €ro 3HAYeHWH JJis BBIPAIMBAHUS
CEJIbCKOXO3SIHCTBEHHBIX KYJIBTYD.

Jlemoncmpayus cioco00B BET€TaTUBHOTO PAa3MHOXKEHUS Ha MPUMEPE KOMHATHBIX PACTCHHIA.

Jlabopamopnsie u npakmuyecxkue padomol

N3yueHne MUTO3a B KOPELLIKE JTyKa.

N3ydenrne )KU3HEHHBIX IIUKJIOB PACTCHUI Ha TepOapHBIX 00pa3Iax.

Metoabl MUKPOKJIOHATIBHOTO Pa3MHOXKEHHS PACTCHHIA.

Knaccupuxanusa uBerkoBbix. OnHomonbHbie W J[BynmosnbHble. CemeicTBa I[BETKOBBIX.
JBynoneubie: Kpecrousernoie, Pozousernsie, Ilacnénoseie, CroxxHOUBETHbIE, MOTBUIBKOBBIE
(boGoBbie), 3onTHuHBble. OnHOmONBHBIC: 3maku, AmapwumacoBble, Jlweitnsie.  OpxugHbIE.
OTnuuurtenbHble npusHaku. DopMynbl M JuarpaMMmbl IBETKOB. JlukopacTyliue M KyJbTypHbIE
MIPE/ICTaBUTENIN CEMENCTB, UX 3HAUYEHHE B IPHUPOJIE U MCIOJIb30BaHUE YeIOBEKOM. PacnpocTpanenue u
9KOJIOTUS LIBETKOBBIX.

Jlabopamopnusie u npakmuyecxkue padomol

N3yueHne OTIIMUNTENBHBIX TPU3HAKOB IIPEICTABUTENIEH CEMEMCTB MOKPHITOCEMEHHBIX.

Omnpenenenue MpeACTaBUTENEH pa3iIMYHbIX CEMEHCTB C MCIOJIb30BAaHUEM ONpEIesIUTeNeH
pACTEHUI WUJIN ONPEIEIUTENbHBIX KAaPTOUEK.

JKoJiorus pacrennii. Pacrenusi B npupoaHbIX coo0mecTBax

Pactenus u cpena oburanusa. Jkonoruueckue GpakTopbl. PacTeHus U ycaoBHsl HEXUBOW MPUPOJIBL:
CBET, TEMIIEpaTypa, BIIAXXHOCTb, MHUHEPAJIbHBIA COCTAaB II0YBBI. OJKOJOTMYECKHE TPYIIBl PACTECHHM.
Pacrenus u ycimoBus KMBOW NPUPOJBL: IPSIMOE M KOCBEHHOE BO3JIEHCTBHE OPraHM3MOB HA PACTEHUS.
B3anmMocBsi3u pacTeHuit Mexay co0oil U ¢ IpyruMu OpraHu3MaMH.

3HaueHUWe TIOYBEHHBIX OPraHMW3MOB JUIsi MNWUTaHus pacTteHuid. Pusocdepa. bakrepuanbHbie
KITyOeHbKH. MUKOpH3a (3H10- U SKTOMHUKOPH3a). 3eIE€HbIe y100peHusl.

Pacturensnoe coobmectBo (¢purorenos). buoreno3. Dxocucrema. buopasznoobpasue. Bumosoit
COCTaB PACTUTEIBHBIX COOOIIECTB, JTOMMHHUPYIOIIME B HUX BUABI pacTeHMid. PacmpeneneHue BHUIOB B
pacTUTENbHBIX coobimecTBax. SpycHocTh. PactutenbHble cooOuiectBa: Jjieca, Jiyra, 0010Ta, TYHIpBI,
nyctelHd. [IpHucrocobieHHOCTh pacTeHUi K cpeae UM MecTaM oOutaHus. CMeHa pacTUTENIbHBIX
coo0miecTB. PacTuTeIbHOCTH (pacTUTENBHBIN MOKPOB). Dopa.

B3aumocBs3p opranusmoB. MHpekunoHHsle 0601€3HM pacTeHMH M UX B030yauTenu. BupycHbie
(Mo3amyHasi Oose3Hb Tabaka, MECTPOJICTIECTHOCTh TIOJbIIAHA M JpYyrue), TPpUOKOBBIC (prKaBUMHA,
MyYHHCTasi poca) U OakTepuaibHble (MOKpas THHIb) 3a0ofeBaHMs pacTeHUui. IMMyHHUTET y pacTeHHH.
[TpuumHb! pactipocTpaneHust HHOEKIIMOHHBIX 00Je3Hel pacTeHu. [IpuHIUTIBI TPODUIIAKTUKY U JICYCHUS
MHQPEKITMOHHBIX 00JIe3HEeH pacTEeHH B PAKTUKE PACTCHUEBOJICTBA.

IKCKypcuu uiu U0e0IKCKypcuu

W3ydeHnue BUJOBOTO COCTaBa M SKOJIOTUYECKOTO COCTOSHUS OAHOTO U3 PACTUTEIBHBIX COOOIIECTB
pervoHa.

Jlabopamopusle u npakmuyeckue padomaol



N3yuenne ocoOEHHOCTEH CTPOCHUS PACTEHUN PA3TUIHBIX IKOJIOTHIECKUX TPYIII.

PacTuTe/IbHBII MHUP U 1eATEIbHOCTD Y€JI0BEKa

Pa3Butne pactutenbHoro Mupa. JKusHe pacrenuil B Boje. [lepBrie HazemHble pacTeHus. OcBoeHue
pPacTeHHMAMM CyIIH. OTanbl pPa3BUTUSA HA3€MHBIX PACTEHUN OCHOBHBIX CHCTEMAaTUYECKUX TIpyIIL.
Punnodutel — mepBbie Ha3eMHBIE coCcyIUCThIe pacTeHus. [losBieHne TkaHei u opraHoB. Ponb npeBHHX
[IaIIOPOTHUKOBUIHBIX. Y CJIOKHEHUE PACTUTEIIEHOTO MUPA B ITPOLIECCE 3BOJIIOLUU.

[Taneoboranuka. Hckomaemple ocraTtku pacteHuid. Oxamenenoctu. Ortmnedarku. <« JKuBbie
HCKOIIaEMBbIE» CPENH COBPEMEHHBIX PACTCHHUN.

KynbrypHble pacTeHHss M UX TNpoucXoxieHue. L[eHTppl MHOT00Opazus M TMPOUCXOKICHHS
KyJabTypHbIX pacteHuii (mo H.M. Basunoy). Kynbrypa 3emnenenus. KynasTypHble pacTeHuUs
CEJIbCKOXO3SIICTBEHHBIX YTOAM: OBOIIHBIE, MJIO0BO-Ar0/IHbIE, NI0JIeBbIe. [IpeacTaBnenns o cenekuuu u
OMOTEeXHOJIOrMU. MeToAbl BBIBEIEHUS HOBBIX COPTOB pacTeHUH. BO3HHKHOBEHHME KOHTPACTHBIX
IIPU3HAKOB y pacTeHuil ogHoro Bujaa. MckycctBeHHBIM 0TOOp. HacnencTBeHHOCTb, HW3MEHUMBOCTD.
Co3naHue HOBBIX NPOJOBOJILCTBEHHBIX KYJIbTYp. [IpogoBonbcTBeHHAs 6e30nmacHOCTh. banku ceMsH.

Pactenuss ropoma, O0COOEHHOCTb TOpPOACKOW (iIopbl. 3aHOCHBIE M aOOPUTEHHBIE BHJBIL.
CunanTtponHsle, copHble pacteHus. UurpoayuenTsl. [lapku, neconapku, ckBepbl, OOTaHUYECKHUE Calbl,
nenapapuu. O3enenenre. KomHaTHbIe pacTeHUs, LIBETOBOJICTBO.

[locnencTBus  neATENbHOCTH 4eldoBeKa B dKocucremax. OxpaHa pacTUTEIBHOTO MHpa.
BoccTaHoBneHne YMCIEHHOCTH PEIKUX BUIOB pacTeHuil. Ocob0 oxpaHseMble NPUPOJHBIE TEPPUTOPUHI
(nanee — OOIIT): 3anoBeTHUKY, 3aKa3HUKH, HALIMOHAJIbHbIE apKu, OuochepHble 3anoBe HUKU. OxpaHa
pacrenuii. Pacrenus Kpacnoit kuuru Poccuiickon @enepanuu.

DKcKypcuu unu 6u0e0IKCKypcuu.

Pa3BuTHe pactuTenbHOro Mupa Ha 3emie (3KCKypcHs B MaJl€OHTOJIOIMYECKUN UM KpaeBeTuecKui
My3eit).

Jlabopamopuvie u npakmuueckue padomsot.

N3y4eHne cenbCKOX03s1iCTBEHHBIX PACTEHUI CBOETO PETUOHA.

N3yuenue copToBBIX 0COOCHHOCTEH KYJIbTYPHBIX PACTCHUIA.

8 KJIACC

I'pu6sb1 U rpuGoNoI00HbIE OPraHU3MbI

Muxosnorust — Hayka o rpudax. OOmas xapakrepuctuka rpu6oB. Mopdosaoruueckiue 0coOeHHOCTH
BeretaTuBHOTO Tena. ['udnl, mutienuii. OCOOEHHOCTH CTPOCHHSI KJIETOK TprO0B. CXOJCTBO M pa3InyiHs C
pacTeHUsIMM U SKUBOTHBIMU. [luTaHue rpuOoB (CUMOMOHTHI, carnpoTpodsl, mapasuTbl). PazmHoxeHHe
rpuboB.

[Inecuesbie rprObl. Che100HBIE U SITOBUTHIE TPUOBI.

3uromuiietsl. OCHOBHBIE YepThl OpraHU3allMM Ha HpuMepe Mykopa. Poib B mpuponie U KHU3HU
4eJI0BEKa.

AckomuneTsl WM cymyarble TpuObl. OCOOEHHOCTH CTpPOEHUS U KU3HENEATEIbHOCTH,
pacnpoCTpaHEHUE M DKOJorudeckoe 3HaueHue. CTpoeHMe Ha npumepe NeHunwuia. OJHOKIETOYHBIE
aCKOMMIIETHI — Jpoxokd. Vcmonb3oBanue aApoxoked mpu  Bblmeuke xieba. Ilapasutuueckue
MPEJCTaBUTENIN ACKOMHULIETOB (BO3OYAUTENN CHOPBIHBH, MApIIH, MyYHHUCTOM pOCHI U JpyTue) U Bpel,
HAHOCUMBIN UMH CEJIbCKOMY XO3SMCTBY.

basugmomunersl. OOmas XapakTepucTUKa, OCOOCHHOCTH CTPOCHHMS M Pa3MHOXKEHUS Ha MpUMeEpe
NUBITOYHBIX TPUOOB. 3HaueHUe TpuOOB B PUPOC U B KU3HH delioBeka. CheOOHBIE U STOBUTHIC TPUOBI.
[Tapazutuyeckue MpeacTaBUTENN 0a3UAMOMULIETOB (TOJIOBHEBBIE, pPKABUMHHBIC, HEKOTOPBIE TPYTOBEIE).
Muxkopu3za 1 €€ 3Ha4YCHHE.

I'pubononobusie opranuzmbel. OcobeHHocTH cTpoeHHst KieTok. Oomwuunersl. [lapasuTuueckue
MPEACTABUTEN OOMHUIIETOB Ha IpuMepe puTodTOpHI.



OO6mrast xapakTepuUCTUKA JTUXCHU3UPOBAHHBIX TpUOOB (mumaitHuku). OcobeHHocTn Mopdoaoruu u
AHATOMHMYECKOT'O CTPOCHUS JIMIIAWHUKOB, MUTAHWE M pasMHOXKEHHE. MHOrooOpasue U 3KOJOTHUECKHUE
TPYIIIbl JIMIIAWHUKOB. 3HAYEHUE JMUIAHUKOB B IPHUPOAE M XO3SMCTBEHHOH AEATEIBHOCTH YEJIOBEKA.
WNuaukaTopHast posib TUIIAKHUKOB. JIMIIATHIKY — MHOHEPHI MPUPOIHBIX COOOIIECTB.

Ponbp rpuboB B KpyroBopote BelIecTB B 3KocucTeMme. Ponb rpuOoB B MOYBOOOpa3OBaHUU U
o0ecreyeHnn IUIOIOpoausl TOYBBL. bone3HeTBopHbIe (mapasutudeckue) rpudbl. Muko3bl. Mepsl
npoUIaKTUKU MUKO30B.

Jlabopamopusie u npakmuyeckue padomul.

N3ydyenne ocoOEHHOCTEH CTPOECHMS IUIOAOBBIX TEl IUISMOYHBIX TPUOOB Ha MUKPOCKOMHYECKHUX
npenapaTax u MyJisiKax.

N3yyenue cTpoeHus IIECHEBBIX TPUOOB: MyKOpa U IEHUIIUILIA.

W3ydenue BIUsSHIS BHEIIHUX (DAKTOPOB HA TIPOIIECC PA3MHOKEHUS IPOXKIKEH.

N3yyenue cTpoeHus U )KU3HEHHOTO IMKJIa PUTODTOPHI HA )KUBOM U TepOapHOM MaTepHare.

N3yuenue cTpoenus IumaiHUKOB (Ha repOapHbIX 0Opasiax).

KuBoTHBIE

300J10r1Ms1 — HAYKA 0 )KMBOTHBIX

OO6mue u crienralibHbIC Pa3eibl 300J10THU. KpaTkas uctopusi pa3BUTHS 300J0THH.

OO6mue u crenuaibHble METOJIbI M3Y4YeHHs KUBOTHBIX. CBSA3b 300JIOTMH C IPYTHMH U HayKaMH,
MEIUIIMHON M CEIbCKUM XO3SHCTBOM. 3HAYCHHWE 300JI0TMYECKHX 3HAaHWUU Ui denoBeka. [Ipodeccun
YyeJIOBEKa, CBSI3aHHBIC C 300JI0THEH.

Jlemoncmpayus TOPTPETOB YUYEHBIX, M300pAKEHUHN, MOJCIEH >KUBOTHBIX, MYJSDKA KHUBOTHBIX,
BJIQXKHBIX [IPENApaToB U JPYToe.

Jlabopamopuvie u npakmuueckue padomul

CocraBreHre peKoOMeHIaIui mo c6opy 300JI0TUIECKUX KOJIESKIIUHA.

Cocranenue onucanuii mpodeccuii, CBI3aHHBIX C 300JI0TUEH.

O61mas opraHu3arys >kUBOTHOTO OpraHU3Ma.

OcCo0eHHOCTH CTPOEHHS KUBOTHOMH KJIETKU. MHOTOKIETOYHOCTh. TKaHU )KUBOTHOTO OpPTaHHU3MA.
Crtpoenve u GYHKIUM TKaHEW >KUBOTHOTO opranusma. OpraHbl M CHUCTEMBl OPraHOB >KHUBOTHOTO
oprann3ma. opma Tesna )KUBOTHOTO, CHAMMETPHS TEJa, pa3Mephl TENa.

Jlabopamopuvie u npaxmuueckue padomut

HccnenoBanue KIETOK MOJ MUKPOCKOIIOM Ha BPEMEHHBIX MUKpOIIpenaparax.

CpaBHEHME paCTUTEIBHON U )KUBOTHOMU KJIETOK.

N3ydeHune TkaHel )KUBOTHBIX.

CTpoeHne ¥ KU3HeAEATEIbHOCTh dKUBOTHOTO OPraHU3Ma

Oprann3MeHHbI YPOBEeHb OPTaHU3ALNHU KU3HHA

IIutanue y :KUBOTHBIX. DTalbl MUTAHUS Y KUBOTHBIX. THUIBI MUTAHUSA. DHAOLUUTO3 U IK30LUTO3.
Knerounoe u mnosnoctHoe mnuuieBapeHue. lIpoucxokieHne NUINEBAPUTENBHON CHCTEMBI. DBOJIIOLHS
MUIIeBapUTEIbHON CUCTeMBbl. PasneneHue mNuuieBapuTeNbHOW cUCTEMBbl Ha otTnaensl. OcoOeHHocTH
MUTaHUS PACTUTEIBHOSIHBIX )KUBOTHBIX. OCOOEHHOCTH MUTAHUS XUIITHBIX )KUBOTHBIX.

Jlabopamopnusie u npaxmuyeckue padoomot

N3y4yeHne nutaHus NpoCTEUIIETO MO MUKPOCKOIIOM Ha BPEMEHHBIX MUKpOIpEnaparax.

N3yueHne nutaHus OTACIBHBIX IPEICTABUTENICH PA3IUYHBIX TPy )KUBOTHBIX.

TpaHcnopT y KMBOTHBIX. TpaHcmopT y cTpekaroumx u ryook. [lomoctu Tenma y KUBOTHBIX.
[IpoucxoxaeHne M CTpOEHHUE TMEPBUYHON TOJIOCTH. Pa3BuTHE BTOPHYHOHN (IIEJTOMHYECKON) TOJIOCTH.
OBONIOIUSA MOJIOCTEN Tena y MKUBOTHBIX. DYyHKIMU NEPBUYHON M BTOPUYHOM mojoctu Tena. [Ipuumnsl
BO3HUKHOBEHHMSI TPAHCIOPTHOM cucTeMbl. @DOpMHpOBaHHWE KPOBEHOCHOM cuUcCTeMbl. DyHKIMH
KPOBEHOCHOM CHCTEMBI. 3AMKHYTBIE U HE3aMKHYTbIE KPOBEHOCHBIE CUCTEMBI. CBA3b THIIA KPOBEHOCHOM
CHUCTEMBI CO CTpoeHHEM mojocTH Teia. KpoBoobpamenue. Cepiie. IBOMIONNS KPOBEHOCHOW CUCTEMBI Y
II03BOHOYHBIX )KHBOTHBIX.



Jbixanue y KMBOTHBIX. lcnonb3oBanue kuciopoma KUBOTHBIMH. Juddysus. [eixanue
[IOBEPXHOCThIO Tena. [IpIxaHWe y JBYXCIOMHBIX XUBOTHbIX. POPMHUpPOBAHUE [bIXAaTEIbHBIX OPraHOB.
Jlpixanue B BoaHOU cpene. JKaOpel. JlpixaHue B HazeMHOW cpeze. JlpIxaHwe TpW TOMOIIU Tpaxew.
JI€rkue. DBOIIOLUS ABIXATEIBHOW CUCTEMBI Y I03BOHOUHBIX )KMBOTHBIX.

Beigesienue y :kuBoTHbIX. Ocmoc. OcmoTnueckoe naBiieHue. CTpOEHNE BbIICIUTEIBHOU CUCTEMBI
y OKHBOTHBIX. OBOJIIOLHMSA BBIACIUTENIBHON CHCTEMBl Yy JKMBOTHBIX. BplnenurenpHas cucTeMa
HeppuauansHoro Tuna. [IporoHedpunuanbHas BbACTUTENbHAs cucTeMa. MeTtaHeppuauanbHast
BbIENUTENbHAs cucreMa. CBs3b CTPOEHUS BBIACIUTEIBHONM CUCTEMBI C THUIIOM IIOJOCTH TeJja.
BriaenuTenbHble CUCTEMBI aKTUBHOTO THUIIA. MalblIUTUEBBIE COCYAbl. DBOJIOLHMS MMOYEK Y TO3BOHOYHBIX
KUBOTHBIX.

Onopa u ABH:KeHHMe y KMBOTHBIX. Opranbl ABWKEHUSA Yy KIETKH. ['MIpOCTaTUUECKUIl CKElleT.
Hapyxnsblii ckener. BHyTpenHuil ckener. @OopMUpOBaHUE PBIYaKHBIX KOHEYHOCTEW, NPABUIIO pbIYara.
DBOJIIOLMS OIOPHO-ABUTATEIIBHOW CUCTEMBI Y TIO3BOHOUHBIX KUBOTHBIX. CTpoeHue MbllIl. /[BUkeHuEe B
Boje. [ImaBanme. BelTankuBaromas cwia. IlnaBarensHble my3slpu. /[BHK€HHE B HA3€MHO-BO3JYLIHOU
cpene. [lonér. [logpemuas cuna. Pa3nuyHbie TUIIBI TTONETA.

Peryasinusi Ku3HedesiTeJIbHOCTH Y JKUBOTHBIX. HepBHas u ryMmopanbHas peryJssuus.
OcoGennoctu HepBHOW perynsuuu. [uddysnas wnepBHas cucrema. [anrnuu. lLlentpanbHas wu
nepudepuyeckas HepBHas cucrteMa. Lledanmzanms. DBomoLUsS HEPBHOW CHCTEMBI Y MO3BOHOYHBIX
KUBOTHBIX. ['OopMOHanbHast perymsaius. OcoOOeHHOCTH TOPMOHANBHON perynsauuu. [Ipumepsl HEpBHOU U
TOPMOHAJIBHOM PEryJIALIHAH.

Pa3zHoo0pa3ue ;KMBOTHBIX

JByxcJ/ioliHble M TPEXC/IOliHbIEe JKMBOTHbIE U MX 0c00eHHOCTH. /[ByXcioiiHble XUBOTHBIE. Tull
Crpekaromme, win Kumeunononoctaeie. OcoOEHHOCTH KIETOYHOM OpraHuzanuu. ONUAEPMHUC H
ractpojiepmuc. CrpekarenbHble KIeTKU. JKU3HEHHBIH LUK cTpekaromux. dopmupoBaHue Meay3bl.
KuzHeHHbI HUKIT clu(OUTHBIX U THAPOUIHBIX Meay3. Kopaiisl.

Jlabopamopnusie u npakmuyecxkue padomol.

N3y4eHne cTpoeHus U )KU3HEAEATENbHOCTH THAPHI.

N3yueHne XuMHUYECKOTO COCTaBa CKEJIETa KOJIOHUAIIBHBIX KOPAJUIOBBIX MOJIUIIOB.

Tpéxcioiinble :kuBoTHBIe. DopMupoBaHue nojaocTH Tena. OcoOeHHOCTH U (QYHKIIMM BTOPUYHON
nosiocty Tena. OpraHel BblAeaeHUS: nNpoToHedpuauu U MetaHedppuauu. OOIUN MJIaH CTPOEHHUS
TPEXCIOUHOrO JKUBOTHOr0. OCOOEHHOCTH OpraHu3alMy TPEXCIOMHBIX KUBOTHBIX. bunatepanbHas
(nBycTopoHHsIs1) cummeTpus. llepBuuHopoThle JKHMBOTHBIE. TpoxogopHble KHUBOTHBbIE. JIMHsIOMME
KUBOTHbIE. BTOpMYHOPOTHIE )KUBOTHBIE.

Tun Ilnockue 4vepBu. OCOOEHHOCTH OpTaHM3AIlMU TUIOCKMX YEpBEH Ha TMpPUMEpPEe MOJIOYHOM
mwiaHapuu. CTpoeHHe TOKpOBOB UM KOXKHO-MYCKyJbHOro Memka. [lapenxuma. Ctpoenue
MUIIEBapUTEIbHON, BBIACIUTENBHON U HepBHOM cucteM. I[lpucnocoOneHne IIIOCKMX YepBed K
napasutuzMy. Cocanbiuky. JKW3HEHHBIM LMK MEYEHOYHOIO cocajibllyKa. JIEHTOYHbBIE YepBH.
JKu3HEeHHBI LUK I[IUPOKOro JieHTela U Oblubero (CBMHOTO) LenHA. Jlpyrue mnpencraBuTenu
napa3uTUYECKUX MIockux yepseil. [IpodpunakTrka 3a001eBaHN, BHI3BIBAEMBIX TNIOCKMMH YEPBSIMHU.

Jlabopamopnusie u npaxmuyeckue padoomul

N3ydyeHne XU3HENEATENbHOCTH, BHEIIHETO M BHYTPEHHETO CTPOEHUS IPECHOBOJIHBIX IUIOCKUX
4yepBeil.

N3y4enne cTpoeHus napa3uTUYECKUX MIJIOCKUX YEpBEH Ha BJIAXKHBIX Ipenaparax.

Tun Kpyrabie yepBu. OCoOOCHHOCTH OpraHU3AIMKU KPYTJIBIX YepBei. CTpoeHNEe KPYTJIbIX YepBeit
Ha IIpUMEpPE 4YeJIOBEUECKOW ackapuibl. IIOKpOBBI M KOXKHO-MYCKYJBHBIA MEIIOK HeMarof. JIuHbKa.
Crtpoenue u GyHKIIMOHUPOBAHUE CUCTEM OPraHOB HeMaTo 1. JKU3HEHHBIHM UK Y€JI0OBEYECKON acCKapHuIbl.

Jlabopamopusie u npakmuyueckue padomol

N3yuenune cTpoeHHs YeT0BEYECKOM (CBUHOM) acKapH/IbI.

Tun KoabuaTbie yepBu. OCOOCHHOCTH OpraHM3alMy KOJIbYATHIX YepBEl Ha MPUMEPE JT0XKIEBOTO
yepBsi. CTpoeHHE MOKPOBOB M KOKHO-MYCKYJIbHOro Memka. Opranuszanus nonoctu tena. CTpoeHue



MUIIEBAPUTEIbHON, KPOBEHOCHOM, BBIICIUTEIBHOM M HEPBHOM cHUCTEeM. Pa3sMHOXEHHE KOIbYaThIX
yepBeil. PazHooOpasue KoabuaThiX YepBei.

Jlabopamopusie u npaxmuyeckue padoomaol.

N3y4eHne BHELIHETO U BHYTPEHHETO CTPOEHUS J105K/IEBOTO YEPBSI.

W3y4yeHne BHEITHETO U BHYTPEHHETO CTPOEHUS MEIULIMHCKON MUSIBKH.

N3yueHne cTpoeHMsI MHOTOILIETUHKOBBIX YEPBEH.

Tun MoJsutrockn. OcoOeHHOCTH OpraHu3aluy MOJUTIOCKOB. CTpoeHue Tella MOJUTFOCKOB. Penykius
LEJIOMUYECKOM ITOJIOCTU: NPUYUHBI U NOCHeACTBUSA. POPMUPOBAHUE MAHTUHHOM IIOJIOCTH U PAKOBUHBI.
Crpoenre W (QYHKUMOHHPOBAHME CHUCTEM OpPraHOB MOJUIIOCKOB. Pa3zHooOpaszue MOJIITHOCKOB.
JIByCTBOpYATHIE MOJUTFOCKH. bpIOXOHOrHE MOJIITIOCKH. ['0JIOBOHOTHE MOJUIFOCKH.

Jlabopamopusie u npaxmuyeckue paboomol.

N3yyeHne BHEITHETO U BHYTPEHHETO CTPOEHUS IBYCTBOPYATOI'O MOJIIIOCKA.

W3ydeHune BHEIIHETO U BHYTPEHHETO CTPOECHUSI OPIOXOHOIOI'0 MOJUIIOCKA.

W3y4yeHne BHEITHETO U BHYTPEHHETO CTPOEHUS TOJIOBOHOTOT'O MOJIIIOCKA.

N3y4eHnue cTpoeHus: pakOBUH MOJIIIFOCKOB.

Tun Yaenucronorme. OcoOeHHOCTH OpraHM3allMM  WICHHCTOHOrMX. [lmaH  cTpoeHus
YICHUCTOHOIOIO KMBOTHOrO. Penyknuss BTOPMYHOM IIOJIOCTH Teja: IPUYMHBI M IOCIEACTBHSL.
Paznenenmne tena Ha otaensl. KoneuHoctn wienuctoHorunx. CtpoeHne W (yHKIMOHUPOBAHUE CHCTEM
OpPraHOB WIEHUCTOHOTUX. OpraHbl 4YyBCTB YIEHUCTOHOTUX. OCHOBHBIE I'PYMIIbl YJIEHUCTOHOTUX.

Kaacc Pakoo6pa3ubie. CtpoeHre W Mop(hoyiorus pakooOpa3HbIX Ha MPUMEPE PEYHOTO paka.
Pa3nooOpa3zue pakooOpa3HbIX.

Kaace IlaykooOpa3subie. CrpoeHne u Mopdosoruss maykooOpa3HBIX Ha TNpuMepe IayKa-
KpecToBuKa. PazHooOpasue naykooOpa3HbIX.

Kaace Hacexomble. CTpoeHue u BHEIIHssT MOp(doorus HacekoMblX. KOHEYHOCTH U pOTOBBIE
anmnapaTel HaceKOMbIX. JKM3HEHHBIM LUK HAaceKOMbIX. HacekoMble ¢ HEMOIHBIM INPEBPAIEHUEM.
Hacexomble ¢ mnonHbiM mnpeBpamieHueM. Kykonka. OCHOBHbIE OTpsAJIbI HACEKOMBIX C HEMOJHBIM
npespauieHreM: lpsamokpeuisie, [lomyxecTkokpbuible, Brim u ITyxoensl. OTpsabsl HACEKOMBIX € ITOJIHBIM
npespamienuem: JKectkokpsuisle, Ilepenonuarokpeuibie, J[Bykpbuible, Hemyekpouibie, bioxu.

Jlabopamopuvie u npakmuyeckue padomol

N3y4eHne BHETHETO CTPOCHUS U KOHEYHOCTEH pakooOpa3HbIX.

W3ydenune BHyTPEHHETO CTPOEHUS paKOOOPa3HOTO.

N3yyenue cTpoeHus: poTOBOIO anmnapara 1 KOHEYHOCTENH HaCEKOMOTO.

W3y4yeHne BHYTPEHHETO CTPOEHHS HACEKOMOTO.

W3y4eHne BHETHETO CTPOCHUS U OMOJIOTHMH HACEKOMBIX Pa3HBIX OTPSIIOB.

Onpenenenne NpeacTaBUTENEH PA3IMUHBIX OTPSAIOB U CEMENCTB HACEKOMBIX C HCIIOJIb30BAaHUEM
ONPEACIUTENCH.

Tun Xoppaosble. OCOOEHHOCTHM OpraHM3allid XOPAOBBIX KHUBOTHBIX. IIpuM3HaKM XOpHOBBIX
KUBOTHBIX: TJIOTKA C KaOepHBIMU ILIEISIMH, XOp/a, HEpBHAs TPyOKa, SHIOCTUIIb, TOCTHATATIBHBINA XBOCT.
ITosocTh T€Ma XOPAOBBIX JKUBOTHBIX.

[ToaTun I'onoBoxopaoseie. CTpoeHNE U KUZHEEATEIbHOCTD JIAHIIETHHUKA.

Jlabopamopnusie u npakmuyeckue padomol

N3yyeHne BHENTHETO U BHYTPEHHETO CTPOEHUS JIaHLIETHUKA HAa (PUKCUPOBAHHBIX Mpernaparax.

Pa3nooOpa3ue 1 3BOTIOIUS IO3BOHOYHBIX ’KHUBOTHBIX

OO0wmit 0030p CTPOEHUS U Pa3BUTHS TO3BOHOYHBIX )KUBOTHBIX.

®opmuposanue ckenera. Koctu u xpsanu. Otaensl Tena M03BOHOYHBIX )KMBOTHBIX. BrcliepanbHblIii
U TyJOBUUIHBIA oOTxaensl. (OCHOBHBIE TIpyNIbl II03BOHOYHBIX JKMBOTHBIX. becdemtocTHele W
4eItocTHOpOTHIe. JKabepHble 1yrH, (OpMUPOBAHHE YETIOCTEH.

OCOOEHHOCTH  CTPOEHMsS CHCTEM OpraHoB IO3BOHOYHOIO >KMBOTHOro. Ilomocts Tena.
[MumeBapurenbHas cuctema. KpoBeHocHas cucrema. JlpixatenpHast cuctema. MetaHedpuauaibHas
BBIZICIUTENbHAS crcTema (moukn). HepBHas TpyOka. OTeasl HEpBHOW CHCTEMBI.

Haaxkaacc PeIOBI



OC0OEHHOCTH CTPOCHMSI U OpraHU3AIMM PhI0 HAa TpUMepe pedyHoro okyHs. Yernys peid. Ckener
pb16. CTpoeHue nuIeBapuTeNbHON, KPOBEHOCHOW W BBIICIUTENBbHONW cucteM. Jlpixanue y poio. XKaOpbl
pbIO U xabepHblil annapar. HepBHas cuctema ppi6. Opransl 4yBcTB pbi0. bokoBast nunus. XpsieBbie
pBIObI. OCcOOGHHOCTH CTPOSHUSI U KU3HeneATenbHOCTH. KocTHbie pwiObl. JIydenépbie u jomactenépeie
PBIOBL.

Jlabopamopnuvie u npakmuyeckue padomul.

W3y4eHne BHETHETO U BHYTPEHHETO CTPOEHUS PHIObI.

W3ydenue ckeneTra KOCTHBIX M XPAIIEBBIX PHIO.

Nzyuenue pazHoobpasus peIo.

Omnpenenenue Bo3pacTa puIoO Mo Yyemrye.

Bbixoa m03BOHOYHBIX HA cylny. AMGuOnu, njim 3eMHOBOIHbIE

[Ipennochiiku BBIXOJA IO3BOHOYHBIX Ha cyily. @OOpMHUpPOBAHME PBIYAKHOM KOHEYHOCTH.
Oco0eHHOCTH CTpOCHUS M opraHu3zanuu ambuoduii Ha npuMmepe TpaBsiHoW Jarymku. Ckener ampuoOHii,
oTAensl mo3BoHOUHUKA. [lumeBapurensHas cucrema y am@uobuii. CTpoeHHe KPOBEHOCHOH CHCTEMBI H
pasnenenve KpoBu y ambuOuii (aprepuanbHbiii KoHyc). [pixanue y amduOHii, poib YETOCTHOTO
anmnapara. Koxxnoe npixanue. @opmupoBaHue TyJIOBUIIHBIX TOYEK U UX 0cOOeHHOCTH. HepBHas cucrema.
Opranbl uyBcTB. JKusHeHHbld 1ukn amduobuii. ['omoBactuk. Heorenus y amdubuii u perynsuus
MeTtamopdo3a. OCHOBHBIC TPYITIBI aM(PUOUH.

Jlabopamopuvie u npakmuueckue padomut

N3y4yeHne BHEIHETO U BHYTPEHHETO CTPOEHUS JISTYILIKY U TPUTOHA.

N3yueHune ckenera JIATYLIKH.

N3yyenne nHAMBUAYaIbHOTO PA3BUTUSI 36MHOBOIHOTO.

AMHNOTHI. Pentiniinu, niau Ilpecmbikaommecst

[IpucnocoOeHus MO3BOHOYHBIX KUBOTHBIX K Pa3BUTHIO Ha Cylle. 3apOAbIIIeBble 000JOUKH U UX
¢yHkuun. OCOOEHHOCTH CTPOEHHMS M OpraHM3allMU PENTWIMH Ha NpUMepe MPLITKOW SIIepHIbl.
Oco0eHHocTH cKeleTa W KOHeuHocTed pentunuil. ['pyanas kierka. JIBUKeHUE y PpENnTUIMM.
ITumeBapurensHas cucrema. KpoBeHocHas cuctema. Kpyru kpoBooOpalleHus U pasjieieHHe KpOBH B
xKemynouke cepana. Jprxanue pentwmii. dopmMupoBaHue Ta30BBIX MOYEK U WX ocoOeHHOCTH. HepBHas
cucrema. Opransl 4yBcTB. PasmHoOXkeHue U pazButue pentuianii. OCHOBHBIE TPYIIIIBI PENTHIINM.

Jlabopamopnusie u npakmuyecxkue padomol

W3y4yeHne BHEITHETO U BHYTPEHHETO CTPOEHUS SIIEPHLIBL.

N3ydeHue ckenera smepuibl.

N3ydenune pazHooOpas3usi MpecMbIKArOIIUXCS.

IITuunI

OCOOEHHOCTH CTPOCHUS U OpraHM3allMu MTHIl HAa IpUMepe cu3oro roiayos. [Ipucnocobnenus nTui
k nonéry. Ilepps. PazButue nepa, crpykrypa nepbe. Tumbl nepreB. OCOOEHHOCTH B CTPOSHHUH CKEJIEeTa.
LeBka, npspkka. @opmupoBanue kuisi. OCOOEHHOCTH CTPOCHUS MUIEBapUTEeNbHON cucTeMbl. CTpoeHue
KpOBEHOCHOH cucremsbl. Paznenenue kposu B cepaue. Kpyru kpoBooOpaiienus y ntuil. OcoOeHHOCTH
JBIXaTENbHOM cucTeMbl. Bo3ayniHble MEeIIKU U napadpoHxu. MexanusM ABOHHOro abixaHusi. CTpoeHue
HEpBHOM cucteMmel. PazButre Mozxkeuka. OpuenTanus ntul. OpraHbel 4yBCTB. BoienurenbHas cucrema.
Pazputue ntun. Crpoenue siina. @opmupoBanue siineBbix obonouek. IToBenenune nrun. TokoBaHue.
dopMupOBaHUE THE3 .

Jlabopamopusie u npakmuyeckue padomaol

N3yueHne BHENIHETO U BHYTPEHHETO CTPOCHUS NTHULL.

N3ydenue ckenera NTULBL.

N3yueHne BHEIHETO CTPOEHUS U IEPHEBOTO MTOKPOBA MTHLI.

N3ydenue cTpoeHus sina NTuL.

Onpenenenne NTUIL C UCTIOIb30BAHUEM OTPEACIIUTENICH.

Miaekonurawmue

OcoOeHHOCTH CTpPOEHUSI W OpraHM3alMi MIIEKOMUTAIOUIMX Ha MpUMEpe JOMOBOM MBIIIH.
@®opmupoBanue mepctd. Ctpoenue Bosioca. Tumbl Bosoc. CaibHble M TNOTOBbIE jkeie3bl. Ckener



MiekonuTamux. OCOOCHHOCTH CTPOCHHS CKelleTa KOoHeuHocTe. 3yOHas cuctema. CBs3p 3yOHOMH
CHCTEMBl ¢ TUNOM mHTaHus. Pa3HooOpasme 3yOHBIX cucteMm. [lumeBaputenbHas —cucTemMa
miekonuTaomux. OCOOEHHOCTH CTPOEHHS IUINEBAPUTENBHOM CHUCTEMBl Yy PacCTUTEIbHOSIHBIX
miekonuTapmux. CTpoeHne KpOBEHOCHOU cucteMbl. Kpyru kpoBooOpaieHus. JlpIxarenpHasi CUCTEMA.
Crpoenue n€rkux, anpBeojsipHoe nbixaHue. Jluadparma. TynoBuiiHble MOYKM UM HEPPOHBI
miiekonuTaomux. OcoOeHHOCTH HEPBHOM CHUCTeMBbl MieKomuTtaromux. Opransl 4uyBcTB. PasBurtue
miiekonuTaomux. @PopmupoBanue mnianeHTsl. OCOOEHHOCTH IUIAlEeHTapHOro nuTaHusa. Cucrema
miexonuraomux. I[lepBo3Bepu. CymuaTele Miekonurawoomue. IlnaneHTapHble MIIEKONUTAIOLIME.
CoBpeMeHHas cucTteMa MIIEKOIUTAIONIHX.

Jlabopamopusle u npakmuyecxkue padomol

N3yuenue ctpoeHus yepena u 3yOHON CUCTEMBbI Pa3IMYHBIX MICKONUTAIOIINX.

N3yuenne pazHooOpa3us MIEKONUTAIOIIMX.

N3y4yenue cTpoeHus CKeaeTa MICKONMUTAIOIINX.

IBOJTIOLUSA H IKOJIOTUS ’KUBOTHBIX

OBoutoLus 6€CII03BOHOYHBIX KUBOTHBIX. DBOMIOLUS XOPJOBbIX )KUBOTHBIX.

Cpena oOuTaHus M KOJOTHYECKasi HAIIA. DKOJOrHueckue GpakTopel. AGHOTHYECKHE, ONOTHYECKHE
U aHTponoreHHsle (axkrtopbl. OCHOBHBIE HKOJIOTMYECKHE 3aKOHBL. 3aKOH ONTHUMyMa. 3aKOH
JTUMHATUPYIOMIETO (akTopa. 3aKOH 5SKOJOTMYECKOW WHIAMBHIYaTbHOCTH BUAOB. [IpucnocoOnenus
OpPraHU3MOB.

Boanas cpena obutanus. XapakTepucThka BOJHOM cpeabl. IlnoTHOocTs M Temmeparypa BOJBI.
Conénoctp BOJOEMOB. PacTBOpMMOCTE KHCIOpPOJA M YIJIEKUCIOro ra3a B BoJe. Mopckue OpraHu3MBL.
[InankToH, HEKTOH, OeHTOC. OCOOEHHOCTH CTPOEHMS IUIAHKTOHHBIX opraHu3MoB. I[lpucnocoOnenus k
KHU3HU B TOJdIIE BOABI. OCOOCHHOCTH CTPOEHHUS M OMOJOrMHM OEHTOCHBIX OpraHu3MoB. [IpecHOBOHbIE
opranusmsl. [Ipodaemsl ocMoperymsiuu. [IpucnocoOnennst opraHu3MoB K KM3HH B MOPCKOM U NpecHOU
Bozie. BropuuHnoBogHBEIE Oprann3Mel. POpMUPOBaHUE TUIABHUKOB U IUIABATEIbHBIX IIEPEMNOHOK.

HazemHo-Bo3aymHast cpega oOuTanus. XapakTepUCTUKa Ha3€MHO-BO3JYIIHON Cpelbl OOUTaHUS.
[InoTHOCTE M BIAXHOCTH cpenbl. BbIxon XMBOTHBIX Ha cymry. [IpuMmepsl aganTanuii Kk Ha3eMHBIM
ycioBusiM obutanus. @opmMupoBaHue JETKUX, MAIBIIUTHEBBIX COCYJOB U KYTUKYJbl Y WIEHUCTOHOTHX.
dopmupoBanue koHedHOCTeH. OCOOEHHOCTH ABIXaHUS M BOJHOIO OajlaHCa y HAa3eMHBIX OpPraHU3MOB.
AnanTanuu K noyié€ry y NTHll, HACEKOMBIX U PYKOKpbUIbIX. [IpaBuno Amiena. Ilpasuno beprmana.

[TouBennas cpena obOuTaHus. XapakTepUCTHKAa MOYBEHHOM cpeabl obutanusi. OcoOeHHOCTH
CTpPOEHHMSI M aJanTallMd MOYBEHHBIX OpPraHM3MOB. AJaNTallUd KOJbYAaThIX YepBel, HACEKOMBIX U
MIO3BOHOYHBIX JKUBOTHBIX K IIOYBEHHOMN cpezie 0OuTaHMUS.

OpranuzMeHHass cpefa oOuTaHus. XapakTepUCTHKa OpPraHM3MEHHOW cpeapl  OOWTaHUS.
[IpucnocoOneHus OpraHU3MOB K Mapa3sUTU3My. B3auMoOOTHOIIEHHs mMapa3uT—xo3suH. [lapasutel u
napasuTouIpl. DKTONAPa3UThl U 3H0MNapa3uThl. [lapasuTnueckue miockue, Kpyrible, KOJbYaThble YEPBH.
[TapasuTnueckue wieHUcToHOrne. POpPMUPOBAHUE NPUCOCOK MU KproubeB. POpMUPOBAaHUE IUIOTHBIX
MTOKPOBOB. PeyKIiMsi CEHCOPHBIX OPTaHOB U IPYTUX CUCTEM OPTraHOB.

Jemoncmpayuu XUBBIX >KMBOTHBIX, 4ydYell, KOJUIEKIIMHA, pa3faTOYHOrO0 Marepuana, MyJIsKed u
MojIeJIel, TabyuIl, ciaaiioB, BUAeOGUIbMOB U callToB MIHTEepHETA, MOKA3bIBAIOIINX MPHUCTIOCOOICHHOCTD
KHUBOTHBIX K YCJIOBHUSAM CpeAbl OOMTaHMs, LENM U CETH NMUTaHUA B DKOCHUCTEMaX, pacHpOCTpaHEHUe
KUBOTHBIX B IPUPOIHBIX 30HAX 3eMIId, Teorpaduiyeckux KapT ((KUBOTHBINA MUP 3eMJIH).

Jlabopamopusie u npakmuyeckue padomaol

N3ydenune npupogHOro cooOIIeCcTBa: COCTaBA U CTPYKTYPHI.

OKCKypcus WIHA BUJEOIKCKYPCHSI.

Ce30HHBIC ABJICHUS B )KU3HU )KUBOTHBIX.

7KuBOTHBIE M Ye10BeK

Bo3znelicTBue 4enoBeka Ha )KMBOTHBIX B IIPUPOAE: NMPSAMOE U KOCBEHHOE. [IpOMBICIOBBIE )KMBOTHBIE
(pp160I0BCTBO, 0X0Ta). Benenue npomeicia >KHBOTHBIX Ha OCHOBE HAYYHOTO Mojaxoaa. OgoMaliHuBaHHE
KUBOTHBIX. Jlukue mipenaku momamHuX XUBOTHBIX. Cenekius. [lopoasl. MckyccTBeHHBI OTOOP.
KontpactHbie ¢GopMBl JKMBOTHBIX 10 OJHOMY M TOMY K€ MpPHU3HAKy B Mpelenax OJHOrO BHJA.



KnonupoBanue x«uBOTHbIX. KieToOUHBIE, XPOMOCOMHBIE U T€HETUYECKUE TEXHOJIOTUU B CO3/IAHUU HOBBIX
MOPO/I CEbCKOXO035IUCTBEHHBIX JKUBOTHBIX.

3HayeHHUEe JIOMAIIHUX KUBOTHBIX B JKM3HM 4elOBeKa. JKUBOTHBIE CEIbCKOXO35MCTBEHHBIX YTOAUH.
[TtuneBonctBo. JKuBoTHOBONCTBO. PacmpocrpanéHHple WHPEKIMOHHBIE 3a00JEBAaHUS Yy JOMAITHUX
JKUBOTHBIX. ONU300TUHU. [IpuHIUIIBI MPOPUIAKTAKH W JICYCHUS PACIPOCTPAHEHHBIX WH(EKIIMOHHBIX
3a00JIeBaHUN JIOMAIIHUX JKUBOTHBIX. JKUBOTHBIC-BPEIUTENIM, METOABI OOpbOBI C IKUBOTHBIMU-
BpPEIUTEIISIMHU.

I'opon kak cpena oOuTanwmsl, co3ianHas yenoBeKoM. CHHAHTPOITHBIE BUJIbI )KUBOTHBIX. AanTaius
JKUBOTHBIX B YCJIOBHSX TOpoja. BocCTaHOBIICHWE YHCICHHOCTH PEIKHX BHUIOB KHUBOTHBIX: 0C0O00
oxpansiembie nipupoanbie Tepputopun (OOIIT). buocdepusie pedepBaThl. KpacHas KHUTA KHUBOTHBIX
Poccuu. Mepsl coxpaHeHHst 1 BOCCTAaHOBJIEHHUS JKUBOTHOTO MHpA.

Jlemoncmpayuu dydeln, KOJUICKIMH, TaOmuI, ciiaiijoB, BUACODUIBLMOB W caliToB MHTepHeTa,
MMOKA3bIBAIONINX OXPAHAEMBIX MW IPOMBICIOBBIX JKHBOTHBIX, CIIOCOOBI PBIOOJIOBCTBA, OXOTHI,
AKKIMMaTU3allMd W Pa3BEACHUS JIOMAITHUX XUBOTHBIX, JKMBOTHBIX CEJIHCKOXO3SUCTBEHHBIX YTOJIUU,
CIocOObI OXPaHbl PEIKUX )KUBOTHBIX, PUBIICYCHUS U OXPaHbI )KUBOTHBIX TOPO/A.

Jlabopamopuvie u npaxmuueckue padomul

N3yueHne HaceKOMBIX-BPEIUTEINEH CEIbCKOX035MCTBEHHBIX KYJIBTYD.

HaGirotenust 3a nTUIIaMH B TOPOJICKOM Cpe/ie.

9 KJIACC

Beenenue

Cuctema OMOJIOTMUECKUX HAyK, M3YYAIOUIMX YeJOBEKA: IIMUTOJIOTHS, TMCTOJIOTHs, 3MOpPUOJIOTHS,
TeHETHKa, aHTPOIIOJIOTHS, aHATOMUS YeJI0BeKa, (PU3MO0IIOTHs YeNIOBEKa U IPYriue MEIUIIUHCKHAE HAYKH.

IIpodeccun, cBs3aHHbIE ¢ HayKaMH O 4ejoBeke. IlepcrieKTHBBI pa3BUTHs 3HAHUN 00 OopraHuzMe
YEJIOBEKE U €T0 CBA3SAX C OKPYXKAIOLIEH CPEeION.

JleMoHcTpanus Tabnul, claiiioB, BUACOpMWIbMOB U cailToB MHTepHeTa, MOKa3bIBAIOIIUX Pa3HbIE
OMOJIOrMYeCcKHe AUCIMIINHBI, CBSI3aHHbIE C U3yUYEHUEM YeJOBeKa, Mpo¢eccuil, CBA3aHHBIX ¢ U3YUCHHEM
OpraHM3Ma 4ejoBeKa U MEJUIMHOM.

OO0mmii 0030p KJIETOK U TKaHell OPraHu3Ma 4ej10BeKa

OOMeH BelecTB Kak OCHOBA HU3HU yesioBeKa. benku, IUnuabl, yrieBobl, HyKI€HHOBBIE KUCIOTHI,
HU3KOMOJIEKYJISIDHBIE COEIMHEHHUS, BKJIIOYas BUTAMUHBL. XHMHUYECKOE CTPOEHUE, OCOOEHHOCTH U
¢GbyHKIMK O€JNKOB, JIMIUIOB, YIJIE€BOAOB, HYKJIEMHOBBIX KHUCIOT M HHU3KOMOJIEKYJISPHBIX COEJUHEHUH.
ATO® — yHuBepcanbHasl 3HepreTuyeckas BamoTa kieTku. OOmiee MoHsATHE 0 KaTaboiu3Me (Ha mpumepe
KJICTOYHOTO JIbIXaHUS, HAUWHAs C MOATOTOBUTEIBHOIO dTara) U aHaboiu3Me (Ha MpuMepe pasiIudHbIX
OMOCHHTE30B, MPOUCXOIAMNX B KieTke). CpaBHEHHE KIIETOUYHOTO JbIXaHUs U OpokeHus. Perymsnus
0€JIKOBOro, YIJIEBOJHOTO, JUNHMIHOrO oOMeHa. IlpsMble M oOpaTHble CBS3M B peryssiuud. Poib
(GbepMEeHTOB U TOPMOHOB B mporeccax oOMeHa BemiecTB. HapymieHuss OMOXMMHMYECKHX MPOLECCOB B
KJIETKE: aBUTAMHHO3BbI, 1e(heKThI B paboTe onpeaeéHHbIX (PePMEHTOB U APYTOe.

Hutonorusa. Muoroo0pasue kieTok u ux auddepeHunanis. IMOpUOHATbHbBIE CTBOJIOBBIE KIIETKH,
MHIYLUPOBAHHBIE IUTIOPUIIOTEHTHBIE CTBOJIOBBIE KJIETKH, CTBOJIOBBIE KJIETKH B3POCIIOTO YEJIOBEKA.

Kiierounsle KOHTakThl. MONEKYJISIpHBIE OCHOBBI OTBETA KJIETOK Ha CUTHaNBL. [loHATHE KiIeTOYHON
rubenu. JIMMUT KJIETOYHBIX JieNIeHHH, o011iee MpeCTaBIeHue O CTApEHUH Ha KIETOYHOM M MOJIEKYJISIPHO-
ouosornueckoM ypoBHe. OOIee MOHATHE O PaKOBOW TpaHCHOPMAIIH KIETOK.

Jlabopamopnsle u npakmuyeckue padomol

IIpocMOTp 37IEKTPOHHO-MHUKPOCKOIIMYECKUX (oTorpaduili mnpemnapaToB CTPOCHUS KIETKH MU
MEXKJIETOYHBIX KOHTAKTOB.

Tunsl TKaHeH OpraHn3Ma 4ejl0BeKa: AIUTEINalbHas, HEPBHAsL, MBIILICYHAs!, COCAMHATEIbHAS TKAHH.
XapakTepucTuka M Kiaccuukauuu snutenreB. HepBHas TkaHb: HeHpoHbl W HeWpornus. CTpoeHHe U
¢dusmonorus Helipona. IloTeHnuan mokost W moTeHnMan naeWcTBus. [IpoBeneHre HEPBHOTO HUMITYJIbCA.
Knaccupukanus m mMexaHu3mbl paboTsl cuHarcoB. Helipomeauaropsl W UMX penenTopbl. MeleyHas



TKaHb: CKEJIETHAs, cepAedHas U riafkas. CTpoeHHe COKPATUTEIBHOIO alapaTa HoNepeyHO-I0JI0CaThIX
MBI, MoOJeKyJsipHbIe MEXaHU3MBI COKpalleHus: 1 pacciabnenus. OTauuus TIaIKoid MyCKyJIaTypbl OT
nornepevyHo-nojgocaroil. Pu3nonorus Bo30YyIUMOCTH M COKPATUMOCTH TJaJIKOW MBIIICYHON TKaHHU.
CoenuuuTenbHas TKaHb: CBOMCTBA, PA3JIMYHbIE TUIBI KJIETOK, XapaKTEPUCTHUKA MEKKIECTOUHOIO
BenlectBa. Kiaccudukamusi COEIMHUTENBHBIX TKaHEH: COOCTBEHHO COEAMHMUTENbHBbIE TKAHW, TKAHU
BHYTpPEHHEH CpeJibl, XpslleBas TKaHb, KOCTHAs U APYyTHE.

Jlabopamopuusie u npaxmuyeckue padoomot

MUuKpOCKONIMpOBaHUE MIPENAPATOB OCHOBHBIX TUIIOB TKAHEH.

HepBHasi cucrema

Knaccudpukanus HepBHOU cuctembl. lleHTpanbHas u mnepudepuueckas HEpBHAs CHUCTEMA.
Crpoenue HepBa, 000yi0ukH, kiaccupukanus HepBoB. CTpoeHHE CHUHHOTO U TOJOBHOTO MO3Ta.
@YHKIMH OTAEIOB CIMHHOTO Mo3ra. [IpoBoasimue myTH CIMHHOTO MO3ra. AHaTOMUS I'OJIOBHOTO MO3ra:
MIPOJIOATOBATHIN MO3T, CTBOJ MO3ra, CPEAHUM, IPOMEKYTOUHBIHN, nepeAHui Mo3r. CTpOEHHE MO3XKeuKa 1
KOPBI OOJIBIIINX TOJTYIIapUM.

@YHKUIMU OTAEJIOB TOJOBHOIO MO3ra M MX 4acTeil. UepenmHOMO3roBble U CIMHHOMO3TOBBIE HEPBBI.
CoMaruueckas ¥ BereTaTuBHasi HEpBHas cucTema. L[eHTphl cOMaTM4eCKONl W BEreTaTUBHOW CHCTEM B
LEHTPaNbHOW HepBHOHN cucteme. PeduektopHas ayra. PednextopHoe konbio. HeiipoHHas ceTb.
Knaccudukanum pedaekcoB: MOHO- M MOJMCHHANITHYECKHE, O€3yCIIOBHBIE W YCIOBHBIE U Apyrue. Pomb
uccneposanuii M.I1. [laBnoBa. ®yukuuonanbusie cuctemsl [1.K. Anoxuna. VMcnonb3oBanue npuHnuna
paboThI HEHPOHHBIX CETEH B HCKYCCTBEHHOM MHTEJUICKTE.

Hapymenust pabotsl HepBHOM cucTeMbl. Helipoaerenepanuu 1 COBpeMEHHbIE METO/IbI UX JICUCHHUSI.
Wucynet. JlekapcTBa, MpOXOASIINE W HE MPOXOAAIINE yepe3 reMarodHuedanmmyeckuii 6aprep. MeTosl
HCCIEAOBAaHUS ~ MO3TOBOM AKTUBHOCTH u CTPOEHUS CTPYKTYp HEpPBHOU CUCTEMBI:
aneKTposHLedanorpadusi, perucTpanus akTUBHOCTH PAa3JIMYHBIX OTJEIO0B MO3ra, MarHUTHO-PE30HAHCHAs
Tomorpadus, KomneloTepHas Tomorpadus. MHTepdeiic MO3r—KoMIbIoTeD.

Jlabopamopnusie u npakmuyecxkue padomol

N3yueHne rucToornuecKux npenapaToB OPraHoB HEPBHOW CUCTEMBI.

N3yyenue cTpoeHus TOJIOBHOTO MO3ra Ha MaKeTax.

CeHcoOpHBIE CHCTEMBI

CtpoeHne CEeHCOPHBIX CHUCTEM: PELEeNTOpbl, MPOBOJAIIAS YacThb, OTJAEN KOPbI, OCYIIECTBIISIIOIINMA
o0paboTky wuHpopmanmu. Knaccudukaius peuentopoB: IKCTEPOPELUENTOPbI, HWHTEPOPELENTOPHI,
MPOTNPUOPEIIENITOPHI, MEXaHUYECKHE, TEeMIEPAaTypHbIE, XUMHYECKHE, OOJIEBbIE U JIPYyTHUE DPEIEHTOPHI.
CoMaroceHcopHas cucTema.

Crtpoenue rnaza. 3puUTElIbHBIE PENENnTOphl (MaJouYKu W KOJIOOYKH). PU3NUECKHe W XUMHUUYECKHE
OCHOBBI BOCIpHATUs cBeTa. UEpHO-Oenoe u 1BeroBoe 3peHue. Ctpoenue cerdatku. I[IpoBenenue u
0o0pa0oTKa 3pUTENILHOTO CHUTHaja. AKKomojanus. buHokynspHoe 3penue. HapymieHus 3peHus u ux
MpUYKHbL. 3a0oeBaHus Tia3a (KOHBIOHKTUBUT U Jpyrue) U ux npodunaktiuka. COBpeMEHHbBIE METOIbI
JICYEHUs HapyLIeHUH 3peHHs: Jla3epHas KOPPEKIMs, 3aMeHa XpyCTalMKa, KIJIETOYHas Tepamus,
MPOTE3UPOBAHUE TJ1a3a U JPYTHE.

CrtpoeHue Hapy>KHOTO, CpETHEr0 M BHyTpeHHero yxa. KopTueB opran. MexaHusm BOCTIPUATHS U
00paboTKK 3BYKOBBIX BONH. CBs3b IIEHTpa clyxa M HEHTpa peud. HapymieHus ciyxa U UX TPUYUHBL
3aboneBaHus OpraHoOB ciyxa (OTUT | Apyrue 3aboneBanust) u ux npoduiaktruka. CoBpeMEeHHBIE METO/IBI
JICYCHUs HAPYIICHUH CIyXa: CIIyXOBOHM ammapar, MpOoTe3UpOBaHHe U Apyrue. AHATOMUS U (HUZHOIOTHS
BecTHOYIIsIpHOTO anmapara. OTOJMTOBBIN anmapar.

Opranbel BKyca, OOOHSHHS, MBIIMIEYHOTO W KOXXHOTO YYBCTBA: aHATOMHUS WM (PHU3UOIOTHS, UX
HapyILICHHUS.

Jemoncmpayusa pazd0pHbIX MOJENeH r1as3a u yxa.

Jlabopamopuusie u npaxmuyeckue padoomot

N3yuenue cTpoeHus oprana 3peHus (Ha MyJIsiKe U BIKHOM IIpenapare).

N3yuenue cTpoeHus oprana ciyxa (Ha MyJIspKe).

N3yueHue rucTosornueckux rnpenapaToB OPraHoB YyBCTB.



JHIOKPUHHAA CUCTEMA

OnpeneneHne © OCHOBHBIE XapaKTEPUCTHKH TOpMOHOB. Kiaccudukamuss TOPMOHOB TIO
XUMUYECKOMY CTpoeHuto. Kraccudukamus penenTtopoB TOPMOHOB. MOJIEKYJISIpHBIE MEXaHU3MBbI
JIEWCTBUS TOPMOHOB Ha KIIETKA-MUIIEHHU.

OHJoKpuHHAs (yHKIUsA Tunoragamyca. JKenessl BHYTpeHHEW cekpeuuu (runodus, smudwus,
UIUTOBUIHAS JKeJie3a, MapallMTOBUIHbBIC KeJe3bl, HAJAMOYECYHUKU), BBIIEISAEMbIE UMH TOPMOHBI M HX
¢dbyukaun. JKene3pl CMENIaHHOW CeKpenuu (MOKETyI0YHAs Keje3a, MOJIOBBIE XKeJIe3bl), BhIIEIsICMbIe
UMU TOPMOHBI M uX (QyHKUMU. [unoramamo-runodu3apHbie KOHTYPHI PETYJSIUH  JIeSTeIbHOCTH
HEKOTOPBIX JKeN€3 BHYTPEHHEHW cekpeuwu. HapyuieHws, CBs3aHHBICE C THINO- W THHOEPPYHKIUSIMH
TOPMOHOB. Bupl caxapHoro quadera u ux ociokHeHUs. KierouHas Teparnuvs B JICUCHUU YHIAOKPUHHBIX
3a0o0neBanuii. Mukcenema.

[Ipoune opranbl U TKaHU, BBIACISIOIIME TOPMOHBI: MTOYKH, CEPALE, KETYTOUYHO-KUIIEYHBIN TPAKT,
YKUPOBasi TKaHb U JpyrHe.

Jlabopamopuvie u npaxmuueckue padomut

N3yueHne rucTogornueckux npenapaToB 3HI0KPUHHBIX OPraHOB.

IloBenenue

Peduekroprnas Teopusi moBeneHus. HacnencTBeHHbIE W HEHACIEACTBEHHBIC (DOPMBI TTOBEACHUS.
[Ipocreiimme ycnoHbIe peduekchl. MHcTpyMeHTaNbHOE M Apyrue ¢opMbl oOydenwus. Llens. Motus.
Pednexc. IlorpeOHocth. Pednexc nennm mo IlaBnoBy. [unamudeckuit crepeotun. WMOpUHTHHT.
DuKCUpPOBAHHBIE KOMIUIEKCHI ABMKEeHUU. CUrHanbpHbie cucteMbl. Peus. Mbinuienue. [lamsats u e€ BUABL.
KoruutusHble (pyHKIMKM HEpBHOW cHcTeMbl. Pollb pa3HBIX OTAENOB TOJIOBHOTO MO3ra B PETyJISIHU
JBWKEHUM, CHAa U 0OJPCTBOBAHMUS, M IPYTUX CIIOKHBIX MPOIECCOB. MeXaHU3Mbl BOSHUKHOBEHHUS SMOIUH.
HeiiporymopanbsHast perymsius MojloBoro moBefeHus. HapyieHus mnoBeneHUs, UX CBA3b C paboOTOi
HEPBHOU M S3HAOKPUHHOW CUCTEM, COBPEMEHHBIE METO/IbI JICUEHUS.

OnopHo-ABUraTe/IbLHBIN anmapart

Koctu. AnaTomusi KocTu: HaJKOCTHUIIA, BHYTpeHHee BemiecTBo kKoctu. OcteoH. Knaccudukarus
kocteld. Poct kocreil. CoenMHEHUs] KOCTEH: MOJBUYKHBIE, MOJTYNOJIBHKHbBIE, HENOABMXHbBIE. CTpoeHue
CyCTaBa U CyCTaBHOW CYMKH.

OceBoii ckeneT: 4epen, MO3BOHOYHUK, p&Opa, rpyauHa. KocTu TUIEBOrO M MO3TOBOTO OT/AETOB
yeperma. Otnensl MO3BOHOYHHUKA, OCOOCHHOCTH CTPOEHHUS TO3BOHKOB B  Pa3HBIX  OTHeNax,
MEXKIT03BOHOYHBIE coenHEHUsl. CTpOEHHUE IPyTHON KIIETKH.

CkeneTsl IMOSICOB KOHEYHOCTEHM U CBOOOJHBIX KOHEUHOCTCH: aHATOMUYECKHE OCOOCHHOCTH
BXOJSIINX B UX COCTaB KOCTEH.

Hapymiennst crpoeHust ckeneTHod cucrteMbl. Bo3pacTHble H3MEHEHMs, OCTEOnopo3. TpaBMBlL.
3a0osieBaHus OMOPHO-IABUTATEIBLHOTO ammapara, CBs3aHHBIE C TMpsAMoxoxkaeHueM. CoBpeMeHHBIE
VHBA3MBHbIC 1 HEMHBA3UBHBIE METOIbI JICUCHUS: IPOTE3UPOBAHUE CYCTABOB M MEKITO3BOHOYHBIX JUCKOB,
WCIIpaBJIEeHUE KPUBU3HBI IO3BOHOYHHUKA U JIPYTHE.

Hemoncmpayus ckenera 4elnoBeKa, yeperna, KOHEYHOCTEN, TO3BOHKOB, PACIIHIIOB KOCTEH.

Jlabopamopuvie u npakmuueckue padomul

N3ydeHue cTpoeHuns ckeneTa YeaoBeKa Ha MaKeTax.

Mpinel. PaboTa MBI MO TEPEMENICHUIO KOCTHBIX PhIUaroB. MBIIIIIBI, MPUKPETUISIONIUECS
JIBYMsI KOHIIAaMH WM OJHUM KOHIIOM K KOCTSAM. MUMHYECKHE MBIIMIBI KaK TPUMEP MBI, He
MPUKPEIUISIOMIUXCS K KOCTSAM.

Mpimma kak oprad jokomonmu. O0070uku MbImibl. CyXOXKWIUST W CBSI3KU. JIBUTaTeNbHBIC
€IMHULIBI. MBIIIIBI-CHHEPTUCTHl U aHTAaroHUCTHl. HepBHas perynsius paboTel Mbiil. Ponbk cniuHHOTO
MO3Ta, MO3KE€YKa U KOPbI OOJIBIINX MOTYyIIapUH.

OcHoBHBIE MBIIIIHI TeNa YenoBeka. Hanbonee pacnpocTpaHEHHBIE TPABMBI MBIIIEYHON CUCTEMBI U
METOABI UX MPOOUIAKTHKU. ATPO(HS MBIIII, TPHIUHBI U JICUCHHUE.

Jlabopamopuvie u npakmuueckue padoomul

OkazaHue nepBoid MOMOILHU MMPU MOBPEKICHUU CKEJIETa U MBIIIIII.

KpoBenocHasi u imMpaTnieckas CucTeMbl



Oco6eHHOCTH CTPOEeHHUS U (PYHKIIMOHUPOBAHUS CEPJCUHON MBIIIIBI. AHATOMMS CEepALa: SHI0Kap/,
MHUOKapA, SMHKapA, NepuKapi, >KeIyIO4KH, Mpeicepaus, KiamaHbel cepina. MexaHuueckas pabora
cepana kak Hacoca. CepiaeuHblid IMKI. ApTepuaibHOE AaBieHUE, NysbCc. ABTomaTtus. [IpoBopsiias
cucTeMa cepiaua. JJeKTphueckas paborta cepaua. DeKTpokapauorpamma. HepBHas M rymopasibHas
perymsanus pabotsl cepaua. Hapymenuss pabGotsl cepaua. ['mnepronuueckass OoJie3Hb, cepledHas
HE/IOCTaTOYHOCTh, AaTEPOCKIEPO3 KOPOHAPHBIX COCYAOB, HH(MAPKT MHUOKapJa W TaK Jaiee.
lynTupoBaHue, AaHTMOILIACTHKA, KIETOYHAs TEpalus M JPYTHEe COBPEMEHHBIE METOIbI JICUEHUS
cepiaeunbix Oosie3Helt. TpaHncmnanTanus cepaua.

Jlabopamopubsie u npakmuyeckue padoomot

[IpocMOTp THCTOIOTMYECKUX MPENAPATOB CEPAECUHOMN MBIIILIBI.

OnexkTpokapauorpagus.

N3mepenue aprepraibHOro JaBICHUS U ITyJIbCa.

KpoBeHocHas cucrema u muMdaTuueckas cucrema.

Kpyru kpoBooOparienus: OonplIOd M Malblii, OCHOBHbIE cocy/bl. Knaccudukanus cocyaos:
apTepuu, apTepuoJibl, BEHbI, BEHYJbl, KaOWUIApbel. Pe3ncTuBHBIE, OOMEHHBIE U EMKOCTHBIE COCY/BI.
CrpoeHnue cTeHok cocy10B. HepBHas u rymopaiibHas peryisanus padoTsl cocyaoB. CucreMHas peryisuus
apTepUaNbHOrO JaBJICHUS U JAPYTHX IMapaMeTpoB KpoBu (Oapopeduiekc, xemopediekc M Tak Jaaiee).
Hapymenust paboTbl cocy10B. ApTepualibHbIe U BEHO3HBIE KPOBOTEUCHHS U TIEPBasi IOMOIIIb TP HUX.

Anatomust TumMdaTUYecKoi cCUCcTeMbl: TUM(aTudeckue cocy bl U tuMpaTruueckue y3ibl. [Ipununnel
JBYOKEHUS KPOBH U JIUM(BI IO COCYIaM.

Jlabopamopuvie u npakmuyeckue padomol.

N3y4eHne rucTonornueckux npenapaToB CTEHOK COCY/I0B.

IlepBas moMoILb TPH KPOBOTEUEHUSX.

BuyTpennsis cpena opranuzma

KpoBb, TKaHeBasi UAKOCTb, JUM(pa. MexaHu3Mbl NMoAJepKaHUsd BHYTPEHHEH cpeibl OpraHu3ma
(romeocta3). CBs3b BOJHO-COJEBOr0 OOMEHa oOpraHu3ma ¢ (OpMHpPOBAHHMEM M OTTOKOM TKAaHEBOMU
KHUJKOCTH.

XHAMHMYECKUN COCTaB IUIa3Mbl KpoBU. DOpMEHHBIE DJIEMEHTBHI: JPUTPOLUTHI, JIEUKOIUTHI,
TpoMOo1uThl. JleikonuTtapHas Gpopmyna. @yHKIUU pa3IMUHBIX (OPMEHHBIX 3JIeMeHTOB. KpoBeTBOpeHue
U OpraHbl KpOBETBOpPEHMs. MecTa rudenu pa3anuHbIX (OPMEHHBIX AJIEMEHTOB KpOBH. ['pyIIbl KpoBH 1O
cucreme ABO, pesyc-pakTop U Apyrue cUCTEMBbl ONpeneieHus rpynn KpoBH. [lepenuBaHue mia3msl,
SPUTPOLIUTAPHON U TpoMOouuTapHOil Macchl. bypepHas QyHkuus niaa3Mel KpoBU. TpaHCIOPT ra3oB MO
KpoBH. Paznmuunble QopMbel remornobuHa. Perymsmms cpoacTtBa remMoriioOMHa K - KHCIOPOAY.
CaépThiBaHME KpOBHU, GUOPHUHOIUTHYECKAS] U POTUBOCBEPTHIBAIOIIAs cUCTeMbl. HapyIieHus, cBs3aHHbIe
C KPOBETBOPEHUEM U (DYHKIIMOHHUPOBAHUEM (POPMEHHBIX 3JIEMEHTOB.

Jlabopamopnusie u npaxmuyeckue padoomot

N3y4yeHne rucTonornueckux npenapaTroB KpOBU U OpraHOB KPOBETBOPEHUS.

NMmyHHas cuctema

Hctopus pa3Butus 3HaHUi 00 mmMmyHuTeTe. 3HaueHue padbor U. . Meunukona, I1. Dpiauxa u
JIpYyTUX y4€HBIX MO M3y4YeHHI0O MMMyHHTeTa. Knaccudukanum ummyHurera. MexaHu3Mbl BpOKIEHHOTO
uMMyHuTeTa. [IpnoOpeTéHHbI UMMYHUTET: KiaccUpUKAIUs JUMQOIUTOB M yYacTHE Pa3HbIX TPy
TuMGOLUTOB B MpuoOpeTéHHOM uMMyHHTeTe. [loHATHSA aHTUTENna U aHTUreHa. [IpeseHTanus aHTUreHa.
Bakiunsl 1 cbIBOpOTKH. Oprasel HEHTPATbHOM UMMYHHOW CHUCTEMBI: KPACHBIM KOCTHBIM MO3I' U TUMYC.
Opranbsl nepudepudeckoil MMMYHHOH CHCTEMBI: celle3€HKa, JMM(OY3Jbl, MHHJIAIMHBL, aANNeHIUKC,
[leitepoBbl Omstmiku. Ponbs Tumyca B co3peBanuu T-numdonmroB. Ponms opraHoB nepugepudeckoit
UMMYHHOH CHCTEMBI B co3peBaHuM B-nmumdouunTtoB. OTpunarenbHas W IOJO0XKHUTENbHAs CENEKUUS B
cospeBannu T- u B-nmumdouutoB. Ponp mukpoduopsl denoBeka B (HOPMUPOBAHHHM HOPMAaJIHHOTO
UMMYHUTETa 4eloBeKka. [larolorum WMMYHHOH CHUCTEMbl: HMMMYHOJAC(QHIMTBHI, ayTOMMMYHHbIE
3a0oneBaHuss W JAp. Peakuuu TUMNEpUYyBCTBUTEIBHOCTH, B TOM uucie amuieprud. OCHOBBI
TPAHCIUIAHTOJIOTUU. JIeMOHCTpanusi HOpPTPeTOB YYEHBIX, TaOMMIl W CIAaWJO0B, BHJEOPOJIMKOB U
KHUHO(parMeHToB, 00 IMMYHHOH cHUCTEME.



JlpIxaTeabHasi cucremMa

AHaTOoMHMsI JBIXaTEIbHOW CHUCTEMBI: BEPXHME AbIXATEIbHBIE ITyTH, HUXKHHUE IbIXaTEIbHBIE IIYTH,
nérkue. HocoBeie monoctu. Hocormorka. Porornmorka. I'opranp. Knaccudukanus Xpsimed ropTtaHw.
Hagroprannuk u rosnocoBble cBsi3ku. Tpaxes. bponxu. Jl€rkue. JI€rounele my3bIppKH (QJIbBEOJIBI).
®duznonorus mnpoiecca IbIXaHusl, POjib IUIEBPAIbHON KUAKOCTH, nuadparMbl, MeXpEOEPHBIX U IPYTHX
mei. Cypdaxrtant. Dnactudeckass Tsara NErkux. JlpixatenbHble ABMKeHHUsS. JKuW3HEHHas EMKOCTh
nérkux. JIérounsie 00bEMBL. HepBHast 1 r'yMopanbHas peryJsius AbIXaHHs.

I'uruena npixanus. TpeHupoBKa JbIXaTeNbHBIX MbIML. [IpeaynpexaeHue MNOBPEXACHUS
rojocoBoro amnmnapara. Mupekunonnsie 601e3HU, Mepeaaolnecs 4yepe3 Bo3ayX, U mpoyre 3a00ieBaHus
OpraHoB JIbIXaHus. BiusiHre TabakoKypeHusl Ha OpraHbl IbIXaTeIbHON CUCTEMBI. ACTMa, 00CTPYKTUBHBIC
3a00JIeBaHUs JbIXaTEIbHON CUCTEMBI.

Jemoncmpayus MOIEIN TOPTAHU, MOJEIIH, IPOSICHSIONIEH MEXaHU3M BJOXa U BbLIOXA.

Jlabopamopuvie u npakmuueckue padomut

W3mepenne o6xBaTa rpy HOM KIETKH B COCTOSIHMU BAOXA U BBIAOXA.

OrnpeseneHre 4aCTOTHI AbIXaHUS.

Bnustaue pa3nuvHbIX (aKTOPOB HA YACTOTY JIBIXAHHSL.

Cnmporpadus.

N3ydeHne ructonoriueckux npernaparoB OpraHoB AbIXaHMUSL.

IInmeBapuTebHAsA CUCTEMA

AHaTOMHUSI NUIIEBAPUTEIILHON CUCTEMBI: POTOBAsl MOJOCTb, MUILEBOJ, JKEIYJO0K, MOKEITyA0uHas
Kelesa, MeYeHb, OTIENbl TOHKOW KHUIIKH, OTAEIbl ToycToM kumiku. CtpoeHue 3y0a, 3yOHas cuctema
yenoBeka. PU3MOIOrUs NUIIEBAPUTENBHON CHUCTEMBL: paculelyieHue O€NKOB, JIMIKUJOB, YIJIEBOJOB,
HYKJIEMHOBBIX ~ KHCJIOT TMOJ  JEHCTBHEM (EpPMEHTOB, CEKPETHPYEMBbIX pa3HbIMU  OTIeNaMH
MUIIEBAPUTEILHON CUCTEMBI. XUMHUYECKHI COCTaB CIIFOHBI, KEITYJIOYHOTO COKa, MOHKEITYI0YHOTO COKa,
KEJIYM, COKa TOHKOM KHIIKH. [lo]OCTHOE M NPUCTEHOYHOE MULIEBAPEHHE B TOHKOM KHILIEYHHKE.
OYHKIMH MOHKETYTOUHOM jKkese3bl ¥ neueHu. OYHKIMU TOJICTOM KUIIKU. Poiib KHILIEYHON MUKPOQIIOPHI
JUISL YEJIOBEKA.

HepBHas u rymopanbHas peryisuus MpOLECCOB MHILIEBAPEHUs], YTJIEBOJIHOI0, JUIUAHOTO,
0€eIKOoBOro oOMeHa.

I'uruena nuranus. HenHdeknuoHHbIE W ayTOMMMYHHBIE 3a00JIEBaHUS CUCTEMbI MHILEBAPEHMUS.
[Ipenynpexaenne MHGEKIMH U NPOUYMX HKETYJOYHO-KUIIEUHBIX 3a00jeBaHMN (TaCTPUT, S3BEHHAs
00J1€3Hb, aNNEHAMULUT, LHUPPO3, MaHKPEAaTUT U ApPYTUe), MUIIEBBIX OTpaBICHUH. XETUKOOAaKTep Kak
(bakTop pa3BUTHS TacTpuTa U S3BbL. BiMsHMe KypeHUs M alKorojs Ha mnuiieBapeHue. PaccrpoiicTBa
MUIIEBOTO MOBEACHHUS.

Jemoncmpayusa Topca yenoBeka, TabJIHII.

Jlabopamopnusie u npaxmuyeckue padoomot

HccnenoBanue neiicTBUst GepMEHTOB CIIOHBI HA KpaxMad.

N3ydeHne rucTonornueckux npernaparoB OpraHoB MUIIEBAPUTEIBHON CHCTEMBI.

BoigeaurtenbHasi cucrema

CtpoeHre  BBIJCIUTENBHOW  CHCTEMBI:  IOYKH,  MOYETOYHUKH,  MOYEBOH  Iy3bIPb,
MoueucIycKaTeNnbHbI KaHal. DyHKunoHUpoBaHUE MOYKU. HedpoH Kak CTPyKTypHO-(YHKIIMOHATHHAS
eauHuna nouykd. dusnonormueckue mpouecchl (OPMUPOBAHUS BTOPUYHOM MOYM: (uUIbTpanus,
peabcopOrusi, cekpenysi. Posib OYKH B perysisiiuil apTepHaibHOro AasieHus. HepBHas u rymopanbHas
perymsitiusi pabOThl OPraHOB BBLIECTUTENIBHON CHUCTEMBbl. 3aboJIeBaHMsI OPraHOB MOYEBBIIEIUTEIHHOM
cHUCTeMbl (LMCTHT, THEIOHEPPUT, MOUYCKAMEHHas OO0JIe3Hb M JApYrHe), HX MpeayNnpexacHue.
UckycctBennas nouka. Jlnanus. TpaHcmiaHTanus moyku.

Hemoncmpayua tabmun, wmoxenn «CTpoeHHME TOYKM MIICKONMUTAIOIIET0», MYyJishKa IOYeK
YEJI0BEKa, BIAXXKHOTO Mperapara.
Jlabopamopuvie u npaxmuyeckue padomol.

W3y4eHne THUCTOJOTMYECKUX IPENaparoB pa3HbIX YYAaCTKOB IIOYKH, MOYETOYHHMKA, MOYEBOTO
ITy3bIpsL.



IHonoBasi cucrema

Craguu ramertorene3a. OTau4Msi 0OreHe3a U cliepMaToreHesa Apyr ot apyra. OmionoTBOpeHue.

Xenckas mosjoBasi cucrema: SSUYHUKU, MAaTOYHbIE TPyObl, MaTKa, Barajuiile, BHEIIHUE MOJIOBbIE
opranbl. MeHCTpyaJIbHBIA LIUKII.

My:Kckasd 1oJIOoBasi CHCTEMAa: CEMEHHUKM W IPOYME BHYTPEHHHUE IIOJIOBBIE OpraHbl, BHELIHUE
IIOJIOBBIEC OPTaHBbI.

HepBHas u rymopanbHas peryisiius padoTbl OpraHOB MOJIOBOW CUCTEMBI.

[InanupoBanre OEPEMEHHOCTH, METOJAbl KOHTPALENINU, NPEAUMIUIAHTAIIMOHHBIA CKPUHUHT,
AKCTPAKOPIIOpaIbHOE OIUIOAOTBOpeHUEe. bepemeHHOCTh, nakTanus. 3abojeBaHUs, Iepefarolrecs
IIOJIOBBIM ITyTEM.

Jlabopamopusie u npaxmuyeckue padoomut

N3yueHne rucToornueckux MpernapaToB OpraHoB I10JI0BOW CHCTEMBI.

Ko:ka u eé npousBogHbIe

OnuaepMuc — MHOTOCIOWHBINM oporoseBaromui snurenuil. Cimou snuzaepmuca. Ciou JepMbl.
[ToakoxHas >xupoBas kieryaTka. [IponM3BOJgHBIE KOXXKHM: HOI'TH, BOJIOCHL. KOXKHBIE jKene3bl: MOTOBBIE,
callbHble U MOJIOYHbIe. DYHKIMN KOXHU. POib HEPBHOM M I'yMOP@JIbHOM PETYJISIUUU B OCYLIECTBICHUHU
TEPMOPETYJIATOPHON U IPYTUX QYHKIUN KOXKH.

3a0oneBaHus KOKM M HMX TpenynpexieHue. lleperpeBaHue: CONHEUHBIA M TETUIOBOM YAaphl.
Osxoru. Oomopoxenus. [IpodunakTika u nepBasi MOMOIIb IPH TEIJIOBOM M COTHEYHOM yapax, 05Korax
1 0OMOPOKEHHSIX.

Jlemoncmpayusa MoIeNy CTPOCHUS KOXKH, TaOIuUI, CIaii1oB.

Jlabopamopnusie u npakmuyeckue padomol

HccenenoBanue ¢ MOMOILIBIO YTl THBUIBHOU U JIAJJOHHON CTOPOHBI KUCTH.

N3ydeHne rucToornueckux MnpenapaToB HUIEPMUCA U IEPMBI.

Ajantanum OpraHu3Ma 4ej0BeKa

Tepmoperynsauus: poiab KON U COCYAOB. I HImoranamyc Kak HEHTP HEMPOTyMOPaIbHON PETYIISIIUN
teruioooMeHa. [ToBeieHueckue ajanTanuu.

AJlanTalliy 4enoBeKa, €ro OpraHoOB M TKaHEW K HU3KMM KOHLEHTpALUsSM KHCIOPOJa U TMIIOKCHUU.
Perynauus motpeOieHus KucaopoJa TKaHsIMH, spuTponon3. Ilepectpoiika merabonms3ma KIETOK B
YCJIOBUH THIIOKCHH.

ApantanuM K HEIOCTaTKy pa3iMyYHBIX TNHMTATEeNbHBIX BEIIECTB. OJHepreTudeckas (QyHKIUSL
[JINKOT€HA B II€YEHW W JIMINAJOB B >KMPOBOM TKaHW. l1IOpAIOK MCHOIB30BaHMS 3alacOB NMUTATEIbHBIX
BeliecTB B opranusme. [lepectpoiika MeTabomu3Ma KJIETOK B YCIOBHSIX TOJIOJIAHUSL.

[upkanHele puUTMBL. BnusHuEe NPOJOIKUTEIBHOCTH CBETOBOIO JIHS Ha HEHPOTyMOpaIbHYIO
PEryISLHUIO IPOLECCOB KU3HEAEATEIbHOCTH YEIIOBEKA.

TpenupoBku. Ponb ¢u3nueckoil akTUBHOCTH B COXpPaHEHHMU 37I0pOBbsS uenoBeka. [Ipodunaktuka
3a00JIeBaHUi CepAEYHO-COCYUCTOM U ABIXaTENIbHOW CHCTEM M OMIOPHO-/IBUTATENILHOTO arnapaTa.

Apnantanuu K HeBecoMOCTH. [lepecTpoiikum meTaboim3ma B YCIOBHSIX HH3KOW TpaBUTAIWH,
npoduIakTUKa HEraTUBHBIX MOCIEACTBHIA.

Jlemoncmpayun nocodbuit 1 00y4aromux BUACOPOTHKOB.

I'enernka 4yesi0BeKka

Omnpenenenue reHa U ajuiens, reHotuna u geHoruna. [loHATHE rOMO- U TeTepO3UTOThHL. 3aKOHBI
Menaens. Bzaumopencteue ameneid. MOHONeHHbIE M MOJIMTEHHBIE MPU3HAKU. XPOMOCOMHASI TEOPUS
HacneACcTBEHHOCTH Moprana. KpoccnHrosep M CLEIIEHHOE HacieloBaHHE. MexaHu3Mbl ONpeeiIeHUs
niona. [TonoBbie XpOMOCOMBI U ayTOCOMBI YenioBeka. HacienoBanue, CLEIVIEHHOE € ITOJIOM.

N3MeHYMBOCTh: HaclaeACTBEHHAs U HEHACJIeACTBeHHas. [IpuMmepbl HeHACIeICTBEHHBIX U3MEHEHUN
(Mmomudukanuii). Knaccudukanus  HACIEACTBEHHOH  W3MEHYMBOCTH HA  MYTAlMOHHYI0 U
pekoMOMHaNMOHHYI0. ['eHHble, XpPOMOCOMHBIE U TE€HOMHbIE 3a0oneBaHus. I[IpuMepsl TeHHBIX,
XPOMOCOMHBIX U TEHOMHBIX 3a00JIeBaHUI1 YelOBeKa.

[Tonynsmuonnas redetuka. [lonsrue renodonna. Pacnpenenenrne 4acTor ausenei B MOMyIISIUH.
3akon Xapau-Baiin6epra.



Pemrenne reneTnyeckux 3anad.

MenunuHckass reHetuka. [locTpoeHrne pOJOCIOBHBIX IMPU aHAIU3E ONPEAECIEHHBIX IPU3HAKOB.
Ponb reHeTHueckux aHATU30B PU IUIAHUPOBAHUH U KOHTPOJIE OEPEMEHHOCTH.

CekBeHHpPOBAaHUE T'€HOMA KaK MHCTPYMEHT, TO3BOJISIONINN IPOTHO3UPOBATh (DEHOTHUI YeloBeKa U
JPYTHUX JKUBBIX OPraHU3MOB, a TaKKe BUPYCOB. buonH@opmarnueckre HHCTPYMEHTHI aHaJI3a T€HOMOB.
Metobl HaIpaBJIEHHOTO HW3MEHEHHsI T€HOMOB OpraHuM3MoB. ['eHeTnueckass WHKEHepus. ['€HOMHoOe
penaKkTUpoOBaHUE. DTUYECKUE aCIEKThl BHECEHHS] U3MEHEHUN B T€HOMBI Pa3JIMYHBIX OPTaHU3MOB, B TOM
YUCJIEC YEIOBEKA.

Jlemoncmpayus tabnun, 1miakaToB, KHHO(QparMeHToB, poyiukoB U3 MHTepHera.

AHTpONOreHe3s

[IpuMaTel: OTIMYUTENBHBIE YEPTHI, COCTAB U IBOJIIOLMS OTPAIA.

YHUKaNIbHBIE MPU3HAKK TOMHUHUI. [IpsAMOX0XJeHWEe: TEOpUHM BO3HHUKHOBEHHMS, aHATOMO-
Moponoruueckuii KoMmIieke Mpu3HakoB. [IpsMoxoxaeHue B [Apyrux rpymmnax mnpuMatoB. Pyka,
MPHUCIIOCOOICHHAS] K U3TOTOBJICHUIO M MIPUMECHECHUIO OpYAHid Tpyaa. BRICOKOPa3BUTHIN MO3T: TCHICHIUH
B 9BOJIIOIMH, YHUKAJIbHBIC YepPThl, MOpQoIoruyeckiue oco0eHHOCTH. CXOACTBO U pa3ivyus 4YelloBeKa U
94eJI0BEKOOOPa3HBIX O00€3bsiH: aHATOMHS, SMOpuojorus, Ouoxumwus, mnoBeneHue. lllmmmanze kak
OnuxalInii >KMBOW POJCTBEHHHK YeJIOBEKa. DBOIIOLUS YeIOBEKOOOPa3HBIX 00E3bsH.

Jlemoncmpayusa MyJsDKed, Ta0nmi, CclnainoB, BUACOWIBMOB U caiitoB  MHTepHera,
MTOKAa3bIBAIOIIUX CTPOCHUE MPEIKOB COBPEMEHHOIO YellOBeKa, 00e3bsH-aHTPOIOUIOB, MpeACTaBUTENCH
YEJIOBEUECKUX pac.

Jlabopamopuvie u npakmuueckue padomut

N3yuenne npeBHENIIEN HCTOPUM U 3BOJIIOLIMM YEJI0BEKA HA IPUMEpE KOJUIEKIUNA U PEKOHCTPYKLUI
(9KCKypcHs B TATIEOHTOJIOTHYECKHI My3el).

YenoBek U OKpy:KamLIas cpeaa

Dkosnoruveckre (pakTopsl U UX JEHCTBHE Ha OPTraHU3M YeJIOBEKa. 3aBUCUMOCTD 3/I0POBbS YEIIOBEKA
OT COCTOSIHHMSI OKpY’Karomen cpeabl. MUKpOKIMMAT KWIbIX nomenieHuid. Tpyn dyenoeka. Pu3nosiorus
Tpyaa. PaboTocrnocoOHOCTs U yTOMIIEHHE.

3/10pOBbE YEIOBEKA KaK COI[MaNIbHAsA IIEHHOCTh. DaKTOPbl, HApYIIAIOIIKE 3/10POBbE: TUIIOIMHAMMUS,
KypeHue, ynorpebiaeHne amKoroisi, HApKOTHKOB, HecOATaHCHPOBAHHOE MUTAaHHE, CTpecc. Y KperyieHHe
310poBbs. KynbTypa OTHOIIEHHS K COOCTBEHHOMY 3/10POBBIO U 3/I0POBBIO OKPYKAIOIIHX.

AHTpomnoreHHsle BO3/eicTBUS Ha cpeqy. HapylueHue KpyroBopoTa BelIecTB B Ouocdepe.
AHTPOTIOTEHHBIN KPYroBOPOT. DJKOJOTUYECKHE KPU3UCHI M WX TpuuuHBL. KosBomtomus obmiectBa u
npupobl. PanroHansHOE MPUPOIONOJIB30BAHUE. 3HAYEHUE OXPaHbl OKPY’KAOIIEH MPUPOJHON Cpeibl
JUISI COXPAHEHUS 4eJIOBEYECTBA.

Jlemoncmpayus Tabnun, MiakaToB, KHHOQparMeHToOB, BUACOPOIHKOB U3 MIHTepHETA.



ITAHUPYEMBIE PE3YJIbTATbl OCBOEHHUA ITPOI'PAMMBI 11O BHOJIOI'MH HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30BAHUA (YI'VIYBJIEHHBIU YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MPOTPAMMBI 1O OMOJIOTMH OCHOBHOTO OOIIEro o0pa3oBaHUS
JIOJDKHBI  OTpaXKaTh TOTOBHOCTH Yy4YallMXCSl PYKOBOACTBOBATHCA CHUCTEMOM MO3UTHUBHBIX II€HHOCTHBIX
OpUEHTALIMM U PACIIUPEHUE OMbITA JCSITEIIBHOCTA HA €€ OCHOBE M B IPOIIECCE pPeaM3allid OCHOBHBIX
HanpaBJI€HUA BOCIUTATEIbHOU JIESITEIbHOCTH, B TOM YUCJIE B YAaCTH:

1) rpaIaHCKOr0 BOCIUTAHMS:

TOTOBHOCTh K KOHCTPYKTMBHOW COBMECTHOM [€ATEIbHOCTU IPHU BBITOJIHEHUM HCCIEHOBAaHUN M

MIPOEKTOB, CTPEMJICHNE K B3aUMOIIOHUMAHHUIO ¥ B3aWMOITOMOIIIH;
2) IATPUOTHUYECKOT0 BOCTIMTAHMS

OTHOIIIEHNE K OMOJIOTHUHU KaK K BaKHOM COCTABIISIFOILIEH KYJIBTYPBI, TOPIOCTh 3@ BKJIAJ POCCUMCKUX

Y COBETCKHX YUEHBIX B pa3BUTHE MUPOBOU OMOJIOTHUECKON HAYKH,
3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

FOTOBHOCTh OLIEHHWBAaThb NOBEACHUE UM IIOCTYNKU C IMO3UIMH HPABCTBEHHBIX HOPM U HOPM
9KOJIOTUYECKON KYJIbTYPHI;

NMOHMMaHWE 3HAYUMOCTU HPABCTBEHHOTO aCMEKTa JESITEIBHOCTH 4YEJIOBEKAa B MEAUIMHE |
Oouosoruu;

4) 3cTeTHYECKOr0 BOCTIUTAHMS:

MMOHUMAaHHUE POJIM OMOJIOTUH B (POPMUPOBAHUHN ICTETUUECKOUN KYJIBTYPhI TUYHOCTH;

5) ¢usnyeckoro BoOCIMTAHUS, (POPMHPOBAHUA KYJbTYPbl 3A0POBbSI H 3MOIHOHAJIBLHOIO
os1aromosty4ms:

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBBI0 M YCTaHOBKAa Ha 3/I0pOBBIA 00pa3 KU3HU
(3mopoBoe muTaHue, COOMI0IEHNE TUTHEHUYECKUX MPAaBUI M HOPM, COTAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTJbIXa, peryisipHas (pu3nuecKas akTUBHOCTD ),

OCO3HaHUE TOCJIECICTBUI M HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHHE aJIKOTOJIsI, HAPKOTUKOB,
KypeHue) U HHbIX (popM Bpeaa st PU3NYECKOTO U MICUXUUYECKOTO 370POBbS;

coOJro/ieHrne MmpaBmuil 0€30MaCHOCTH, B TOM YMCIIE HABBIKM 0€30MacHOTO TMOBEACHHS B MPUPOTHOM
cpene;

chOpMUPOBAHHOCTh  HaBBIKA  pedIeKCUM, yIpaBiIeHHE COOCTBEHHBIM  AIMOIIMOHAIBLHBIM
COCTOSIHHEM;

6) TPyA10BOr0 BOCIMTAHMSA:

aKTUBHOE y4YaCcTHE B pEIICHHH NPAaKTHUECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTeNbHOM
OpraHu3aIyy, HACEJICHHOTO MYHKTa, Kpasi) OMOJIOTHUECKOW M DKOJIOTHYECKON HANpaBJIEHHOCTH, HHTEPEC
K MPaKTUIECKOMY H3yUeHUI0 Tpodeccui, CBI3aHHBIX C OMOJIOTHEH;

7) IKOJIOTrM4€eCKOr0 BOCIIMTAHMS:

OpHUEHTAIIMS Ha TPUMEHEHNE OMOJIOTHYECKUX 3HAHUH MPHU PELISHUH 3a/1a4 B 00JIaCTH OKpYKaroIien
CpeIbI;

OCO3HAHHUE IKOJIOTUYECKUX MPOOJIEM U MyTel UX PeIIeHUs;

TOTOBHOCTB K YYaCTHIO B MPAKTUYECKOHN AEATEIBHOCTH 3KOJIOTUYECKON HAITPABICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS

OpUEHTAIIMSI Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX NMPEACTaBICHUN 00 OCHOBHBIX OMOJIOTHYECKUX
3aKOHOMEPHOCTSIX, B3AMMOCBSA3SX YEJIOBEKA C IPUPOJIHON U COLMAIIBHOMN CPENION;

MMOHUMAaHHUE POJIM OMOJIOTUYECKOW HayKH B (POPMHUPOBAHUN HAYYHOTO MHUPOBO33PECHHUS;

pa3BUTHE HAydHOU JIO003HATENBHOCTH, WHTEpeca K OHOJOTMYEeCKOW HayKe, HaBBIKOB
HCCIIEIOBATENIbCKON JIEATEIIbHOCTH;

9) aanTanny y4amerocsi K u3MeHsIIOIIMMCS YCJIOBUSAM COLUAIBLHOI U MPUPOIHOI cpeabl:



OLICHKA U3MEHSIOIIMXCS YCIOBHI;

IPUHATHE pelleHus (MHIMBUIYalbHOE, B TPYMNIE) B HM3MEHSIOIIMXCSA YCIOBHUSIX HAa OCHOBaHUM
aHaiaM3a OMOJIOrMYecKo nH(popMaLnu;

IUIAHUPOBaHUE JEMCTBUM B HOBOM CHUTyallud Ha OCHOBaHMM 3HaHUN OHOJIOTMYECKUX
3aKOHOMEPHOCTEH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3ysbTaThl OCBOCHHSI MPOTPaMMBI 10 OHOJOTMHM OCHOBHOTO OOIIEro
o0pa3oBaHMUsl, JOJIKHBI OTPAXKATH:

Ilo3naBaTebHBbIE YHHBEPCAJbHbIE YUeOHbIE el CTBUS

Ba3zoBble Jioruyeckue aeiicTBUS:

BBISIBIIATh M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH OMOJIOTHYECKUX OOBEKTOB (SIBJICHUN);

yCTaHABIMBATh CYIIECTBEHHBIM MpU3HAK KIACCU(PUKALUU OUOIOTUYECKUX OOBEKTOB (SIBICHUH,
MIPOIIECCOB), OCHOBAHUS JJIs 000OIIEHUS U CPAaBHEHU S, KPUTEPUHU TIPOBOUMOTO aHAIH3A;

C y4€TOM MpeJIOKEHHON OHOJOTHYEeCKON 3a/1auil BBISIBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B
paccMarpuBaeMbIX (akTax W HAOJIOJECHUSX, IPEIaraTh KPUTEPUH JIJIS BBISABICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

BBISBJIATH 1e(UINTH HHOOPMAIIUH, JTAHHBIX, HEOOXOAMMBIX JIJISl PEIICHHS TOCTABIICHHOM 3a/1a4H;

BBISIBJISITH MPUYMHHO-CIIEICTBEHHBIC CBSA3H MPU U3YYCHUU OMOJOTUYECKHUX SBICHUI M MPOIIECCOB,
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JICIYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUEHUH 110
aHayoruu, (OpMyJIUPOBATh THUIIOTE3bI O B3AUMOCBS3SIX;

CaMOCTOATENIbHO BBIOMpPATh CIOCOO perieHus y4uyeOHOW OWOJIOrHYecKoil 3amauyn (CpaBHUBATh
HECKOJIbKO BAapUAHTOB pEIICHUs, BbIOMpaTh HauOolee MOAXOIAIMIMA € Y4ETOM CaMOCTOSTENHHO
BBIJICJICHHBIX KPUTEPHUEB).

basoBbie ucciieqoBare/bCKie AeHCTBUSA

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS,

(dhopMynHUpOBaTh BOMPOCH, PUKCHUPYIOIINE PA3PhIB MEXKAY PEATbHBIM H JKeJIaTebHBIM COCTOSTHUEM
CUTYyalluu, 00bEKTa, U CAMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JAHHOE;

dbopMupoBaTh THUNOTE3y 00 HMCTUHHOCTH COOCTBEHHBIX CYXJCHUW, apryMEHTHPOBATH CBOIO
MO3ULUI0, MHEHHUE;

MPOBOAMTH MO CAMOCTOSITENILHO COCTABIIEHHOMY IJIaHY HaOI0IeHHEe, HECTOKHBIN OMOIOTHYECKHA
AKCTIIEPUMEHT, HEOOJBIIIOE HCCIIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH OMOJIOTHYECKOTO OOBEKTa
(mporiecca) M3y4YeHUS, MPUUYUHHO-CIECICTBEHHBIX CBS3€d M 3aBUCHMOCTEH OHMOJIOTHYECKHX OOBEKTOB
MEXIy CO0O0i;

OILICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIIUIO, TIOTYUYEHHYIO B X0OJI¢ HAOIIOACHUS
1 DKCIIEPUMEHTA;

CaMOCTOSITENNLHO (D OPMYJIHpPOBaTH OOOOINEHHS ¥ BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOII0JICHUS, SKCIIEPUMEHTA, BIAJCTh HHCTPYMEHTAMHU OLIEHKH JIOCTOBEPHOCTH TOJYyUYECHHBIX BBHIBOJOB U
0000I1IeHMI;

MIPOrHO3UPOBATh BO3MOXKHOE JlajbHEIIee pa3BUTHE OUOIOTMUECKUX IPOLECCOB U MX MOCIEACTBHS
B aHAJIOTUYHBIX UM CXOJHBIX CUTYAIHsIX, a TAKXKE BBIIBUTATH MPEATNOI0KEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Padora ¢ undopmanueii:

MPUMEHSTh Pa3IN4Hble METO/bI, HHCTPYMEHTHI U 3alpOChl IPU MOKUCKE U 0TOOpEe OMOJIOTHYEeCcKO
nHGOpPMAIUY WK TaHHBIX U3 HCTOYHUKOB C YYETOM MPEIOKEHHON yueOHON OMOIOTHYecKOoil 3a1auu;

BBIOMpaTh, AaHAJIM3UPOBATh, CHUCTEMAaTHU3UPOBATh U  HMHTEPHPETUPOBATH  OMOJOTHYECKYIO
MH(OPMAIIHIO Pa3TUYHBIX BUIOB U (HOPM MpeaCcTaBICHUS;

HaXOJUTh CXOJHBIE apryMEHThl (ITOATBEP:KAAOIIME WM OMpPOBEPraollue OJAHY U Ty K€ HICH,
BEPCHIO) B PA3TUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;



CaMOCTOATENIbHO  BBHIOMpAaTh  ONTUMAJIbHYIO  (GopMy  TpeAcTaBIeHHS  HWHGOpPMAIUU |
WUTIOCTPUPOBATh pEIIaeMbIe 3aJadil HECIOXHBIMU CXEMaMH, JuarpaMmMamMH, WHOW TpaduKod M X
KOMOMHAIHSIMH;

OIICHUBATh HAJEKHOCTh OMOJIOTUYECKON MH(MOPMALIUU MO KPUTEPUSM, TIPEUIOKCHHBIM yUUTEIEM
WiH cOPMYITHPOBAHHBIM CAMOCTOSITEIILHO;

3alIOMUHATh H CUCTEMATH3UPOBATh OMOJOTHYECKYI0 HH()OPMAIIUIO.

KoMMmyHuKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA

Oo0uenne:

BOCIIpUHUMATh U (OPMYIUPOBATH CYKIEHUS, BBIPAKATH SMOIMH B MPOIECCE BBITIOTHEHUS
MIPAKTUYECKHUX U JIaOOpaTOPHBIX padoT;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3PEHHsI) B YCTHBIX M MUCHBMEHHBIX TEKCTaX;

pacrno3HaBaTh HeBepOaIbHbIE CPEICTBA OOIIEHNUS, TIOHUMATh 3HaYCHHE COLMAIbHBIX 3HAKOB, 3HAThH
Y PACIIO3HABAThH MPEIIOCHUIKN KOH(PIMKTHBIX CUTYaIHid U CMATYaTh KOH(JIUKTHI, BECTH ITEPETOBOPHI,;

MOHUMATh HaMEPEeHMs JPYTHX, MPOSBISATh YBAKUTEIbHOE OTHOIICHHWE K COOECEeAHHKY U B
KOPPEKTHOH (opme (GOpMYITHPOBATH CBOU BO3PAKECHUS;

B XoJe Juaiora u (WiIM) JUCKYCCHHM 3aJaBaTh BOIPOCHI IO CYIIECTBY 0OOCYyXIaeMoii
OMOJIOTHYECKOH TEeMBbI W BBICKA3bIBAaTh WJICH, HAIICJICHHbIC HA peIIeHHWEe OMOJOTHYECKOW 3agaud |
nojjepkanue 6JarokenaTeIbHOCTH OOIIECHUS;

COTOCTABIIATh CBOM CYXACHHUS C CYXXICHUSMH JAPYTMX YYaCTHUKOB JHalIora, OOHapy>KUBaTh
pa3nauyuus U CXOACTBO MO3UIIHIA;

MyOJUYHO TPEACTABIATh PE3YIbTATHl BBITOJHEHHOTO OMOJOTHYECKOrO OIbITa (IKCIEPUMEHTA,
HCCIEA0BaHMs, IPOEKTA);

CaMOCTOSATENIbHO BHIOMPATh (hOpMAT BBHICTYIUICHHS C YUETOM 3a7ad MPE3EHTAIMH U OCOOEHHOCTEH
ayIUTOPUU U B COOTBETCTBUU C HHUM COCTaBIISITh YCTHBbIE M NMUCBMEHHBIE TE€KCTbl C HCIOJIb30BaHUEM
WJUTIOCTPATUBHBIX MaTEPHAJIOB.

CoBMmecTHAasI 1eSITEILHOCTD:

MMOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIANBUYyAIbHON paOOThl IPH pEIICHUN
KOHKpETHOU OMOJIOrHMYecKoil mpobieMbl, 000CHOBBIBATh HEOOXOUMOCTh MPUMEHEHUS TPYIIOBBIX (HhopM
B3aUMOJICHCTBUS TIPU PEIICHUU TTOCTaBICHHOW yueOHOM 3a1a4u;

MIPUHUMATh 11€JIb COBMECTHOU JI€ATEIbHOCTH, KOJUIEKTUBHO CTPOUTH IEUCTBUS MO €€ JOCTUKEHHUIO:
pacnpenenarTb poju, 10roBapuBaThcs, 00CyKIaTh MPOIECC U PE3YJIbTAT COBMECTHON padOTHI;

yMeTh 0000II1aTh MHEHHUSI HECKOJIBKUX Y€JOBEK, MPOSBISAThH TOTOBHOCTh PYKOBOJAUTH, BHITIOIHATH
MOPYYEHUS, TTOTUNHATHCS;

IUTAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pabOThl, OMpeNeisiTh CBOK poib (C  ydéTrom
MPEANOUYTEHN W BO3MOXXHOCTEH BCEX YYaCTHHUKOB B3aMMOJICHCTBHS), PACTIPENCISTh 3aJaud MEXITY
YJieHaMd KOMAaHJbI, y4acTBOBaTh B TPYyNMOBBIX (opmax paboTel (0OCyxkaeHus, 0OMEH MHEHUSMH,
MO3TOBBIE IITYPMBI U HHBIE);,

BBITIONTHSATH CBOKO YaCTh pabOTHI, TOCTUTATh KAYECTBEHHOTO pe3yibTaTa Mo CBOEMY HAIPaBJICHUIO U
KOOPJAMHHUPOBATH CBOU JCHCTBHUSA C IPYTUMHU YWICHAMH KOMAH/IbI;

OIICHMBATh Ka4yeCTBO CBOETO BKJIaga B OOIMMIA TPOAYKT MO KPUTEPUSM, CAMOCTOSITEIHHO
chOpMyITHPOBAaHHBIM YYaCTHUKAMHU B3aWMOJICHCTBUS, CPAaBHUBATHh PE3YyJIbTAThl C MCXOJHOM 3amadeil u
BKJIaJ] KaXJIOTO 4YJeHa KOMAaHJbl B JOCTIIKEHUE PE3YJIbTATOB, pa3leisTh cepy OTBETCTBEHHOCTH H
MIPOSBIIATH TOTOBHOCTH K IIPEIOCTABICHUIO OTUETA Mepe TPYIIoi;

OBJIAJICTh CHUCTEMOW YHHBEPCATbHBIX KOMMYHHKATUBHBIX JICUCTBUN, KOTOpas oOecredynBact
c(OpPMUPOBAHHOCTH COIUAIBHBIX HABBIKOB M SMOIIMOHATIBHOI'O HHTEJIJIEKTa YYaIIuXCsl.

PeryasiTuBHble yHMBepcaJbHbIE y4eOHbIe JeilcTBUS
Camoopranmu3anmus:
BBIBJIATH MPOOJIEMbl JJIsl pEIIEHUS B JKU3HEHHBIX U YYEeOHBIX CHUTYalHUsAX, HCIOIb3Ys
OHOJIOTHYECKUE 3HAHUS,



OPUEHTHPOBATHCS B PA3IMUHBIX MOAXO0JAX MPUHATHS pPEIIeHUN (MHIMBUIYaJbHOE, MPHUHSITHE
pellieHns B IpynIe, NPUHIATHE PELLICHUI TpYyNIoN);

CaMOCTOSITENIFHO COCTaBIISITh AJNTOPUTM pELICHHs] 3aJaud (UM €ro 4YacTh), BbIOMpaTh CHOCO0
pemieHust y4eOHOW OHOJOTHMYECKOW 3aayul C y4ETOM HMEIOIIUXCS pPECypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTUPOBATh Mpe/jIaraéMble BApUAHThI PELICHU;

COCTaBIATh IUIAH JeMCTBUM (IUIaH peai3allMid  HaMEYEHHOI'O  aJroOpuTMa  pPELIEHUS),
KOPPEKTUPOBATh MPEIJIOKEHHBIA alTOPUTM C YYETOM IOJIYYEHHUS HOBBIX OMOJOTMYECKMX 3HAHUN 00
M3y4aeMOM OHOJIOTUYECKOM OOBEKTE;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:

BIIQJIETh CIIOCOOAMH CaMOKOHTPOJIS, CAMOMOTHUBAIIUU U pedIeKCU;

JlaBaTh OLEHKY CUTYyallMH U MIpejiararh IiaH €€ U3MEHEHUS;

YUUTBIBATh KOHTEKCT U MPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPH PpPELICHUU
y4eOHOUM OMOJIOTUYIECKOM 3a/1a4H, aJallTHPOBATh PEIICHUE K MEHSIOIUMCS O0CTOSTEILCTBAM;

OOBSICHATh MPHUYUHBI JOCTHXKEHUS (HEHOCTHIKECHUS) Pe3ylbTaTOB JEATEIbHOCTH, 1aBaTh OILECHKY
npUOOPETEHHOMY OTIBITY, YMETh HaXOAUTh TTO3UTUBHOE B IIPOU30MIE/IICH CUTYallNH;

BHOCUTh KOPPEKTHUBHI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBILIUXCS
CUTyallul, yCTAHOBJIEHHBIX OLUIMOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM.

pa3nuyath, Ha3bIBaTh U YIPABIATh COOCTBEHHBIMU SMOLUSAMU U SMOLUSAMU IPYTHUX;

BBISIBJIATh U aHAJIM3UPOBATH IPUUUHBI SMOLUI;

CTaBUTH ce0sl HA MECTO JIPYTOr0 YeIOBEKa, IOHMMATh MOTHBBI M1 HAMEPEHUS JIPyToro;

peryaupoBaTh coco0 BeIpayKE€HHs SMOLIUH.

IIpunsTHe ceds1 M APyrux:

OCO3HAaHHO OTHOCUTBCS K APYTOMY YEJIOBEKY, €T0 MHEHHIO;

MPU3HABATh CBOE MPABO HA OMIMOKY U TaKOE YK€ MPaBo JIPyroro;

OTKPBITOCTh ce0e U JPyTUM;

0CO3HAaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIAJIETh CUCTEMOW YHHBEpPCATbHBIX YUEOHBIX PErYJISTHUBHBIX JEHUCTBUHM, KOTOpas obOecredynBaeT
(OpMHpPOBAHHUE CMBICIOBBIX YCTaHOBOK JIMYHOCTH (BHYTPEHHSS MO3UIMS JUYHOCTH) M >KU3HEHHBIX
HaBBIKOB JINYHOCTH (YIIpaBICHUs COOOM, CAMOIUCIUIUIUHBI, YCTOHYHUBOTO MTOBEICHUS).

HNPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3ysibTaThl OCBOEHUS MPOrpaMMbl MO OHOJOrMM (YIiayONE€HHBIH YPOBEHb) K KOHILY
oOydeHus B 7 kJacce:
XapakTepu30BaTh OOTAHUKY KaKk OMOJIOTHUYECKYIO HAayKy, €€ pa3Jiesibl U CBSI3U C APYTUMH HayKaMH,
OTNepUPOBATh 3HAHUSMU aHATOMUU, TUCTOJIOTUU U (PU3UOJIOTUN PACTEHUM;
MPUBOAMTH MPHUMEPHI BKIaga poccuiickux (B Tom umucie B.B. Jlokyuaes, K.A. Tumupszes, C.I'.
Hagammun) u 3apy0exHbIx yu€HbIX (B ToM yncie P. I'yk, M. Manbnuru) B pa3BuTue HayK O pacTeHUSX;
IPUMEHATh OMOJIOrMYecKHe TepMHUHBI U MOHATHS (B TOM 4Hcie: O0TaHMKA, SKOJIOTHS pacTeHUH,
0aKTepHOJIOTUs, MPOTUCTOJIOTUS, CUCTEMAaTHKa, Cyleprpynmna, HapcTBo, OTAEN, KJIacc, CEMEUCTBO, PO/,
BUJI, )KU3HEHHAas opMa pacTeHuil, cpena 0OuTaHus, paCTUTENFHOE COOOIIECTBO, BHICIINE PACTEHUS, HITU
SMOpPHO(QUTHI, CIOPOBbIE PACTEHUS, CEMEHHBIE pPACTEHHs, BOJOPOCIH, MXH, IUIAyHBI, XBOIIH,
MArOpPOTHHUKH, T'OJOCEMEHHBIEC, TTOKPBITOCEMEHHBIC, OaKTepuH, rpuObl, JUIAKHUKNA) B COOTBETCTBUU C
IMOCTaBJICHHOM 3a7a4ei;
pa3nuyarh MOAXOJbl K MOCTPOEHUIO COBPEMEHHOM MHOIOLIAPCTBEHHOW CHUCTEMBI OPraHMUYECKOIO
MUpa, CPABHUBATH €€ C IMPEAUIECTBYIOIUMHU CUCTEMAaMH U BBIABIIATH IPEUMYLIECCTBA;
pa3nuyaTh MOIXOAbI K TOCTPOSHUIO COBPEMEHHOM CUCTEMBI BBICIINX pacTeHuil (3mMOpuodur);



ONUCBHIBaTh CTPOEHHE U JKU3HEAEATENBHOCTh PACTUTEIBHOIO OpraHu3mMa (Ha IpHuMepe
MOKPBITOCEMEHHBIX, HJIM LBETKOBBIX): IOIJIOIIEHHE BOJBI M MHUHEpPAIbHOE NHTaHUE, (OTOCHUHTES,
IbIXaHUE, TPAHCIOPT BELIECTB, POCT, Pa3MHOXEHUE, DPA3BUTHUE, CBA3b CTPOEHUS BETCTAaTUBHBIX U
TCHEPATUBHBIX OPTraHOB PACTCHUN C UX (PYHKLHUSIMH,

pa3nuyaTh BEreTaTUBHBIE OpraHbl PACTEHUI Ha MONEPEUHBIX U IPOJOJIBHBIX CPE3ax, ONpelelsiTh
THUIl CTPOEHUSI BETETATUBHBIX OPTraHOB;

pas3nuyaTh ¥ ONUCHIBAThH KUBbIE U repOapHble SK3eMIUIIPl PACTEHUH 110 3aJJaHHOMY IIJIaHy, 4acTH
pacTeHuil Mo n300paKeHUSM, CXeMaM, MOJIEISIM, MyJIsKaM, pelibe(HbIM Ta0IuIam;

XapaKTepu30BaTh MPU3HAKU PACTEHHH, YPOBHM OpPraHU3alMM PAacTUTEIBHOTO OpPraHu3Ma, 4acTH
pacTeHMi: KJIETKH, TKAaHU, OpPIraHbl, CUCTEMbl OpPraHOB, OPraHU3M, OOBACHATH, B UYEM 3aKIHOYAIOTCS
0COOEHHOCTH OPraHU3MEHHOTO YPOBHSI KHU3HH;

XapaKTepU30BaTh OCHOBHbBIE T'PYIIIbl OJHOKJIETOYHBIX OPraHM3MOB M BBIABISATH MEXAY HUMHU
HBOJIIOLIMOHHOE POJICTBO;

BBITIOJIHATE MPAKTHYECKHE paboThl MO cOOpy W aHaIM3y Marepuaja OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX OPIaHU3MOB U3 TUIIMYHBIX OMOTOIIOB;

BBISIBIISITh  3aKOHOMEPHOCTH M MOP(GO(PHU3HOIOTUYECKHE aJalTallid PACTCHHHA K Pa3IMYHBIM
YCIOBUSAM OOUTAHUS, HAXOAUTH KOPPEISALMHY MEX/y CTPOCHUEM OpraHa U BBIIOJHAEMON UM (yHKIMEH;

CpaBHMBATh PaCTUTEJIbHbIE TKAHU U OPTaHbl PACTEHUN MEX1y COOOI;

BBINOJIHATH NPAKTUYECKUE U JJabopaTopHble paboThl O MOP(HOJOTrUH U (PU3HMOJIOTUN PACTEHUH, B
TOM 4YHCIe paboTBl C MHKPOCKOIIOM C TIOCTOSHHBIMH ((UKCHPOBaHHBIMH) W BPEMEHHBIMHU
MHUKpOIIpenapaTaMy, HCCIIeA0BaTeNbCKUE PabOThl € UCIOJIb30BAaHUEM MPHUOOPOB M HMHCTPYMEHTOB
1 poBoi J1abopaTopuy;

ITIOHMMAaTh MEXaHU3MBbl CAMOBOCIIPOU3BEACHHUS KIIETOK, ONIEPUPOBATh NPEACTABIEHUSIMHU O MUTO3€E U
Melo03€e, 0 poJId KJIETOYHOTO sJIpa, CTPOEHUHU U (PYHKIIUHA XPOMOCOM;

XapaKTepU30BaTh MPOLECCH] )KU3HEAEATEIbHOCTH PACTEHUI: IOTJIOLEHUE BOJABl U MHUHEPAJIBHOE
nutaHue, (OTOCUHTE3, IbIXaHUE, POCT, pPa3BUTHE, CHOCOOBI €CTECTBEHHOTO U HCKYCCTBEHHOTO
BEreTaTUBHOTO DPa3MHOXKEHUS, CEMEHHOE pa3MHOXKEHHE (Ha TMpUMepe IMOKPHITOCEMEHHBIX, WU
IIBETKOBBIX);

XapaKTepU30BaTh OCHOBHBIE JTallbl OHTOTEHE3a PACTEHUM, ONEPUPOBATh 3HAHHUAMM O IPUUMHAX
pacnpocTpaHEHHBIX HMHQPEKUHUOHHBIX OO0JIe3HEW pacTeHHWH, MOHMMAaThb NPHUHLMUIBI NPOPHIAKTUKH U
neueHust 00JIe3Hel, HOHUMAaTh IPUHIUIIBI OOpBOBI C MATOr€HAaMH U BPeIUTEIIMHI pacTeHUi;

BBISIBJISTh MPUYMHHO-CJIECTBEHHBIE CBSA3M MEXKIY CTPOEHHEM M (YHKIMSIMH TKaHEHl M OpraHos
PacTeHHI, CTPOEHUEM U KU3HEIECATEIBHOCTHIO PACTEHUIA;

KJIacCU(UIIUPOBATh PACTEHUS U UX YaCTHU MO Pa3HbIM OCHOBAHUSM;

OOBSICHATH POJIb PACTCHUN B NMPHUPOJIE U KHU3HHU YeJOBEeKa: 3HaUeHUEe (POTOCHHTE3a B MPHUPOJIE U B
KU3HU 4YeJOBeKa, OHOJIOTUYECKOE U  XO3SIMCTBEHHOE 3HAUY€HHWE BUIOW3MEHEHHBIX MOOEroB,
XO3SIIICTBEHHOE 3HAUEHUE BEreTATHBHOIO pPa3MHOXKEHHUS, OIEPUPOBATh IPEACTABICHUSMU O TEHE,
OCHOBaX N€HETUYECKON NHKEHEPHH;

MIPUMEHSTH MTOJTyYEHHBIE 3HAHUS /IS BBIPALIUBAHUS U Pa3MHOXKEHHS KyJIbTYpHBIX pacTeHUI;

HCII0JIb30BaTh METO bl OMOJIOTHUHU: IPOBOAUTH HAOIIO/IEHHUS 32 PACTEHUSMH, ONUCHIBATh PACTEHUS U
UX YaCTH, CTaBUTh MIPOCTEHIIINE OMOTOIHYECKHE OTBITHI U SKCIIEPUMEHTHI,

coOmofaTh mpaBuia Oe3omacHOro Tpyda npu pabore ¢ y4yeOHBIM M J1abopaTOPHBIM
000pyIOBaHUEM, XUMHUYECKOM MOCYJI0i B COOTBETCTBUU C MHCTPYKIHMSAMHU HAa YPOKE M BO BHEYPOUHOM
NESITEeNbHOCTH;

XapaKTepu30BaTh MPUHIMIBI KIacCU(UKAIMN PACTCHUH, OCHOBHBIC CHUCTEMATHUECKHE TPYIIIIBI
pacTeHuit;

IIPUBOJUTL NpPUMEpPHI BKIaaa poccuiickux (B TtoMm umciae H.M. Basunos, U.B. Muuypun) u
3apyoexxHbix (B Tom umcie K. Jluanen, JI. Tlacrep) yuéHbIX B pa3BUTHE HAayK O PACTCHHSIX, rpuOax,
OaKTepHsIX U apxei;

IPUMEHATh OMOJIOrMYeCKHe TEpMUHBI M MOHATHUS (B TOM uucie: 00TaHUKA, SKOJIOTUS PAacTEHUH,
MUKOJIOTHUS, aJbIOJIOTHSI, MHUKpPOOMOJIOTHs, OaKTepHOJOTHs, CUCTEMaTHKa, LApCTBO, OTIEN, KJjacc,



CEMENCTBO, pPOJ, BHU, KM3HEHHas (opMa pacTeHU#, cpena OOWTaHUS, PACTUTEIBHOE COOOIIECTBO,
CIIOPOBBIE PpPACTEHUS, CEMEHHBIE pACTEHMs, KpacHbl€ BOJOPOCIH, 3€JIEHBIE BOJOPOCIH, XapOBBIE
BOJIOPOCIIM, MXH, IUIAyHbl, XBOIIM, MAllIOPOTHUKH, XBOWHBIE, MOKPBITOCEMEHHbIE, OaKTepuu, apXew,
rpulbl, CTPaMEHONMIIOBBIE) B COOTBETCTBUHM C IIOCTABJIEHHON 3a/1a4eil;

pasnuyaTh M ONMCHIBATh JKUBBIE W TIepOapHble 3K3EMIUIAPbl PACTCHUM, YacTH PACTEeHUH I10
M300pakeHUsIM, CXeMaM, MOZENsAM, MyJIsDKaM, peinbedHbIM TabiunaMm, TpHObl TO H300paXKECHUSIM,
cxemaMm, MyJisbkaM, OaKTepUH 1O U300paKEHUAM;

BBISIBIISAT TPU3HAKM KJIACCOB IOKPBITOCEMEHHBIX, WJIM I[BETKOBBIX, CEMEHCTB ABYIOJBHBIX H
OJTHOJIOJIbHBIX PACTCHUH;

ONpEeAENATh  CUCTEMAaTUYECKOE  IIOJIOKEHHWE  pPACTUTENBHOIO  OpraHu3ma (Ha  Ipumepe
MOKPBITOCEMEHHBIX, WIIM [IBETKOBBIX) C IOMOILBIO ONPEIEIUTENIbHON KApTOUKH;

BBITIOJIHATE TIPAKTUYECKHE M JIaOOpaToOpHbIE pabOTHl MO CHUCTEMATHKE PACTEHUH, aJIbIOJOTHH,
MHUKOJIOTUM W MHUKpPOOMOJOIMHM, B TOM uHucie pabOoTbl € MHUKPOCKOIOM C TOCTOSHHBIMHU
(pukcupoBaHHBIMM) W BPEMEHHBIMH  MHKpOIIpelnapaTaMH, HCCIEIOBaTelIbCcKue  paboThl €
UCIOJIb30BaHUEM NTPHUOOPOB U UHCTPYMEHTOB LM (PPOBOI 1abopaTopuy;

BBIJIEJISITh CYILIECTBEHHBIE IIPU3HAKU CTPOEHUS U KU3HEIEATEIIbHOCTH pacTeHUl, OakTepui, apxen,
rpu0oB;

IIPOBOJMUTH OINKCAaHUE W CpPaBHUBATh MeEXAy COOOM pacTeHus, rpuObl, OakTepuu, apxeu IO
3aJJaHHOMY IUIaHy, /IeJaTh BbIBO/IbI HA OCHOBE CPABHEHUS;

OBJIAJIEBaTh OCHOBaMH HBOIIOLMOHHOM Teopun Y. JlapBHHA, XapakTepH30BaThb OCHOBHBIE 3Tallbl
pasBUTHS M KU3HUM Ha 3emile, ONMCHIBATh YCIIO)KHEHHE OpraHu3allid pacTeHUl B XOJA€ 3BOJIIOLUU
pacTUTEIHLHOTO MUpa Ha 3eMJIE;

BBISIBJIAT UEPThl MPUCHOCOOIEHHOCTH PACTEHUH K cpele OOMTaHMsl, 3HAUEHHE HKOJIOTHYECKUX
(hakTOpOB 1JI pacTEeHU;

MIOHUMaTh OCOOEHHOCTH HAJOPraHU3MEHHOTO YPOBHS OpraHU3alUU >KU3HH, XapaKTepU30BaThb
pacTUTENbHBIE COOOIECTBA, CE30HHBIE M IOCTYNATEJIbHbIE WM3MEHEHMsI PAcCTUTEIbHBIX COOOIIECTB,
PacTUTENBHOCTh (PACTUTENbHBIN MOKPOB) MPUPOJHBIX 30H 3€MJIM, CBOOOJHO OMEPUPOBATh MOHATHUAMU:
9KOCHUCTEMA, HKOJIOTHYECKast MUpaMuia, Tpoduueckas ceThb, OnopaznoobOpasue;

IPUBOANTH NMPUMEPHI KYJIbTYPHBIX PACTEHUM U UX 3HAUYEHUS B J)KU3HU UYEJIOBEKA, XapaKTepU30BaTh
MIPU3HAKU pacTeHHUH, OOBACHATH HaJIMuMe B Ipeneiax OJHOro BUIA pacTeHUH (OpM, KOHTPACTHBIX MO
OJTHOMY M TOMY € INpHU3HAKy, ONEpUpPOBATh IMOHATUAMHU: (EHOTHI, I'€HOTHII, HACIEJACTBEHHOCTh U
W3MEHYUBOCTb, Pa3HOOOpa3ue pacTeHUH U MUKPOOTPaHU3MOB, COPT, IIITAMM;

MIOHUMAaTh MPUYUHBI M 3HATh MEPbl OXPaHbl PACTUTEIBHOTO MUpPa 3eMJIH, CBOOOIHO OMEpHUpPOBATh
MOHATUSIMH: 0CO00 OXpaHseMble IMPUPOJIHBIE TEPPUTOPHH (pe3epBaThl), 3alOBETHUKH, HAallMOHAJIBHBIC
napku, buocgepHsie pe3epBarhl, 3HaTh, YTO Takoe KpacHast kHura;

packpblBaTh poOJIb pacTeHUil, TpuOOB, OakTepuii M apxeid, CTPaMEHOMHWJIOBBIX B IPUPOIHBIX
cooO1iecTBax, B X03HCTBEHHOM IESATEILHOCTH YeJIOBEKa U €Tr0 MOBCETHEBHON )KU3HU;

JIEMOHCTPUPOBaTh Ha KOHKPETHBIX NpHUMEpax CBA3b 3HAHUN MO OHOJOTMM CO 3HAHUAMHU IO
MaTeMaTHke, pu3uke, reorpaguu, TuTeparype, Tpyay (TEXHOIOTUN), IpeAMeTaM TyMaHUTapHOTO 1UKIIa,
pa3IMYHBIMHU BU/IaMU UCKYCCTBA,

MCIOJIb30BATh METO/IbI OMOJIOTHH: TPOBOANUTH HAOIOICHHS 38 pacCTeHUSIMH, OaKTepHsIMH, TpudamHu,
TUIIAfHIKaMH, OMTUCHIBATh UX, CTABUTH MPOCTEUIIINE OMOIIOTUIECKHE OIBITHI U SKCTIEPUMEHTHI;

BaJleTh npuémamu paboThl ¢ Ouooruueckoil mHpopmanueil: GopMyIupoBaTh OCHOBAHUS JUIS
W3BJICUYCHHS U 00001eHns nHGOPMAIIUK U3 HECKOJBKUX MCTOYHHMKOB, MPEoOpa30BhIBaTh MH(GOPMAITHIO
W3 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh NHMCBMEHHBIE M YCTHBIE COOOILEHHS, WUCHOJb3Yysl MOHITUNHBINA amnmapar H3y4aeMoro
pa3znena OMOJIOTUH, COMPOBOXKAATH BBICTYIUIEHHE MpPE3CHTAIMEed ¢ Y4ETOM OCOOEHHOCTEH ayAuTOpUHU
yUaIuxcs;

MPOSIBJISITh MHTEPEC K YIIyOJIeHUIO OMOIOTHYECKUX 3HAHUH U BEIOOPY OMOJIOTHH KaK MPOQHUILHOTO
MpeaAMETa Ha YPOBHE CPEHETO O0IIero oopa3oBanus s Oyaymiel npodeccnoHaIbHON AesTETbHOCTH B
o01acTi OMOJIOTHH, METUIMHBI, SKOJIOTHUH, CEIbCKOTO X035CTBa, MUIIEBOM MPOMBINUIEHHOCTH;



BIaJeTh Npuémamu palboTbl ¢ HH(popManuei: GopMynIupoBaTb OCHOBAHHUS JI W3BJICYEHUS U
00001meHust nHPOPMAIMU U3 HECKOJIBKUX UCTOUYHUKOB (2—3), mpeoOpa3oBbIBaTh HH(POPMAITUIO U3 OJHOM
3HAKOBOM CHUCTEMBI B JAPYTYIO.

[IpenmeTHbie pe3ynbTaThl OCBOCHUS NMPOrpaMMbl MO OHOJOrHM (YIiayONE€HHBIH YPOBEHb) K KOHILY
oOydeHus B 8 kJacce:

XapaKTepu30BaTh 300JIOTUI0 MU MHKOJOTHIO KaK OMOJIOTMUECKHE HAYKH, MX Pa3/eibl U CBS3b C
JAPYTUMH HayKaMH U TEXHUKOM;

XapaKTepu30BaTh MPUHIMIBI KJIacCU(UKAIMN KUBOTHBIX, BHJl KaK OCHOBHYIO CHCTEMAaTHYECKYIO
KaTeropuio, OCHOBHBIE CHUCTEMAaTHYECKUE TIpPYNINbl >KUBOTHBIX (CTpEKarollue, KoJbYaThle 4YEpBH,
MOJITIOCKH, IUIOCKHE YEPBU, YICHUCTOHOTUE, KPYIJIbIE YEPBU, XOPIOBBIE);

MPUBOJUTE TIpUMEPHI BKIaaa poccuiickux (B Tom umcie A.O. Komanerckuii, K.M. Ckpsbun) u
3apyOexxHbIX (B ToM uncie A. JleBenryk, XK. KroBbe, O. ['ekkens) yu€HbIX B pa3BUTHE HAYK O KHUBOTHBIX;

IPUMEHATh OMOJIOTMYECKUE TEPMHUHBI U MOHATHS (B TOM YHCIIE: MUKOJIOTHUS, 300JI0THs, SKOJIOTHS
KUBOTHBIX, 3TOJIOTHUS, IAJE€0300JI0TUSA, CUCTEMATHKa, LAPCTBO, THUII, OTPsJ, CEMEWCTBO, pPOA, BHJ,
KHUBOTHAsI KJIETKa, TpUOHas KJIETKa, )KMBOTHAsl TKaHb, OPraH >KHBOTHOT'O, CUCTEMbl OPraHOB KMBOTHOTO,
KUBOTHBI OpraHu3M, IUTaHWE, JbIXaHUE, POCT, Pa3BUTUE, KPOBOOOpAIECHHE, BbIAEIEHHUE, OIOpa,
JBMD)KEHUE, Pa3MHOXKEHUE, TapTEHOI'€He3, pPa3ApaXXUMOCTb, pediIeKc, OpraHbl 4yBCTB, TOBEEHUE, Cpea
0OUTaHUs, MPUPOTHOE COOOIIECTBO) B COOTBETCTBUH C TTOCTABJICHHOW 3aaueii;

pacKpbIBaTh OOIIME NPU3HAKU KUBOTHBIX U I'PUOOB, YPOBHU OpraHU3aLMU )KUBOTHOI'O U I'PUOHOTO
OpraHu3Ma;

CpaBHUBATh KMBOTHBIE TKAHU U OPraHbl )KUBOTHBIX MEXKIY COOOH;

CpPaBHMBaTh CHCTEMbl OPTaHOB MEXJy COOOW U ONpENeNsTh 3aKOHOMEPHOCTU CTPOEHUSI CHUCTEM
OpPraHOB B 3aBUCUMOCTH OT BBIIOJIHAEMON UMHU (YHKLINY;

OIKCHIBAaTh CTPOEHUE U JKU3HENEATEIbHOCTh dKUBOTHOI'O OpPraHU3Ma: ONOpy U JIBUKEHUE, TUTaHHE
U TUIIEBAPEHUE, [BIXaHUE M TPAHCIOPT BELIECTB, BBIACICHUE, PErYyJSLUI0O U IIOBEIEHHUE, pOCT,
Pa3MHOXKEHHE U Pa3BUTHE;

ONMCHIBATh PA3JIMYHBIE THUIBI Pa3MHOXKEHMSI JKUBOTHBIX: THAPOCTATUYECKYIO JIOKOMOIMIO,
JIOKOMOIIMIO TPU TMOMOIIU THAPOCKENETa, JOKOMOIMIO MPH MOMOIIM PHIYaKHBIX KOHEYHOCTEH, THUIIBI
KU3HEHHBIX IIUKJIOB, IPSIMOE U HETIPSIMOE Pa3BUTHE Y HACEKOMBIX;

XapaKTepU30BaTh MPOLECCHI KUZHEACSATENbHOCTH )KUBOTHBIX M3y4aeMbIX CUCTEMATHUECKUX TPYMII:
NBUKECHHME, IHTAHUE, AbIXaHWE, TPAHCIOPT BEIIECTB, BBIJCIECHUE, DETYyJALHNI0, IOBEIEHHUE, pOCT,
pa3BUTHE, PAa3MHOXKECHHE;

BBISBJIATh NPUYUHHO-CIEACTBEHHBIE CBA3M MEXAY CTPOCHUEM, JKU3HEIEATEIBHOCTBIO M CPENOU
0OUTaHUS )KUBOTHBIX U TPUOOB HU3y4aeMbIX CHCTEMAaTUYECKUX IPYIII;

pa3nuyaTth U OMMCHIBATH XMBOTHBIX M TPUOBI M3y4aeMbIX CHCTEMATUYECKHX TPYII, OTAEIbHBIE
OpraHbl ¥ CUCTEMBI OPTraHOB KUBOTHOTO IO CXEMaM, MOJIETISIM, MyJIsShKaM, pelibe(HbIM TalIuIIaMm;

BBIABJIATh IPU3HAKA KJIACCOB WIEHHCTOHOTMX M XOPAOBBIX, OTPSJOB HAaCEKOMBIX H
MJIEKOTHUTAIOIINX;

BBINOJIHATh MpPaKTUYEeCKue M JabopaTopHble paboThl MO0 MOp¢hosoruu rpubdoB, Mo MophoIoru,
aHaTOMUH, (PU3UOJIOTHH U MOBEJCHHUIO KUBOTHBIX, B TOM 4HCJIE PA0OTHI C MUKPOCKOIIOM C TIOCTOSTHHBIMU
(puxcupoBaHHBIMH) W BpPEMEHHBIMH  MHUKpOIpenapaTamMH, HCCIeIOBaTelIbCKHEe  pabOThl  C
MCIOJIb30BaHNEM IPUOOPOB U UHCTPYMEHTOB U (PpoBoOIi 1aboparopuu;

CpaBHUBATh INPEJICTABUTEIECH OTJACNIBHBIX CUCTEMATUYECKUX TPYII KUBOTHBIX M IpUOOB U AeaTh
BBIBOJIbl HA OCHOBE CPABHEHUS;

KJ1acCU(UIIMPOBATh JKUBOTHBIX HA OCHOBAaHMU OCOOCHHOCTEHl CTPOECHUS W WHAWBUIYAIbHOTO
pa3BUTHS,

BBISIBIIAITH  YEPThl TMPHUCIIOCOOICHHOCTH >XHBOTHBIX M TPHOOB K cpene OOUTaHWs, 3HAUCHHUE
9KOJIOTUYECKUX (PAKTOPOB ISl AKUBOTHBIX;

BBISIBJIATH B3aUMOCBSI3M )KMBOTHBIX U TPUOOB B MIPUPOIHBIX COOOIIECTBAX, MM MUTAHHUS;

YCTaHaBJIMBATh B3aUMOCBSI3U MEKAY THUIIOM IOJIOCTH T€Ja, TUIIOM KPOBEHOCHOM U BBIJEIUTEIbHON
CUCTEMBI;



yCTaHaBJIMBATh B3aUMOCBSI3U J)KUBOTHBIX C PACTEHUSIMH, IpubaMu, ITMIIaHUKaMU U OAKTEPUSIMU B
MIPUPOIHBIX COOOIIECTBAX;

YCTaHaBJIMBATh B3aUMOCBSA3H MEX]y CTPOCHHUEM KUBOTHOT'O U CPEAOH ero OOUTaHuUs;

XapaKTepu30BaTh J>KUBOTHBIX M TPHUObI MPUPOAHBIX 30H 3EMJIM, OCHOBHBIC 3aKOHOMEPHOCTH
pacrpocTpaHeHHs! ’KUBOTHBIX U I'PUOOB 110 IJIAHETE;

PacKpbIBaTh POJIb KUBOTHBIX U TPHOOB B IPUPOTHBIX COOOIIECTBAX;

pacKpbIBaTh POJIb TPUOOB B €CTECTBEHHBIX 3KOCHUCTEMAX U COOOIIECTBAX;

packpblBaTh poOJIb JIOMAIIHUX W HENPOJYKTUBHBIX JKMBOTHBIX B JKM3HM 4YEJIOBEKAa, pOJb
IIPOMBICJIOBBIX JKMBOTHBIX B XO3SMCTBEHHOM JESITEIbHOCTH YEIOBEKAa U €ro IOBCEIHEBHOW JKU3HH,
OOBSICHATH 3HAUEHUE KUBOTHBIX B IPUPOJIE U )KU3HU YETIOBEKA;

IIOHUMAaTbh NIPUUYUHBI ¥ 3HaTh MEPbl OXPaHbl ’)KUBOTHOI'O MHpa 3eMJIy;

MOHMMaTh (YHKIIMM OPraHOB W CHUCTEM OPraHOB >KMBOTHOTO B KOHTEKCTE aJalTalud K
OKpY’Karolel cpee;

JEMOHCTPUPOBaTh Ha KOHKPETHBIX NpHUMEpax CBA3b 3HAHUNW IO OMOJOTMU CO 3HAHMUSMH 10
MaTeMaTuke, (U3MKe, XMMUHU, reorpaguu, Tpyay (TEXHOJOIMH), IpeaMeTaM I'yMaHUTapHOTO IMKIIOB,
pa3IMYHBIMU BUIAMU UCKYCCTBA;

HCIOJIb30BaTh METO/Ibl OMOJIOIMU: IPOBOJUTH HAOIIOACHNUS 3 )KUBOTHBIMHU, OITUCHIBATh )KUBOTHBIX,
UX OPTaHbl U CHCTEMBI OPTaHOB, CTABUTH MPOCTEHIIINE ONOIOTUIECKUE OIBITHI U SKCTIEPUMEHTHI;

BlaleTh npuémamu palboThl ¢ HHpopMmaiuei: (GopMynupoBaTb OCHOBAaHUS JI W3BJICUECHUS U
00001eHust nHPOPMAIMU U3 HECKOJIBKUX UCTOUYHUKOB (3—4), mpeoOpa3oBbIBaTh HHPOPMAITUIO U3 OJHOM
3HAKOBOW CUCTEMBI B JAPYTYIO;

CO3/1aBaTh NMHCHMEHHBIE M YCTHBIE COOOIIEHUS, WCHOJB3Yys MOHITUHHBIA amnmapar H3y4aeMoro
pa3znena OMOJIOTHH, COMPOBOXKAATH BBICTYIUIEHHE MpEe3eHTalue ¢ yuyéroM 0coOeHHOCTEeH ayauTopun
yYaImxcs.

[IpenmeTHble pe3ynbTaThl OCBOEHUS MPOrpaMMbl MO OHOJOrMM (YIriayOJNE€HHBIH YPOBEHb) K KOHILY
oOydeHus B 9 kJacce:

XapaKTepu30BaTb HAyKM O 4YeJOBEeKe (aHTPOIOJOTHIO, aHATOMHIO, (PU3HMONOTHIO, METUIMHY,
TUCTOJIOTHIO, LIUTOJIOTUIO U JPYTHE) U UX CBSA3U C APYTUMHU HayKamH;

OOBSICHATh TOJOXKEHHWE YeJOBEKa B CHUCTEME OpraHMYecKOro MHpa, €ro IpOHCXOXKAEHHE,
MPUCIIOCOOJIEHHOCTh K Pa3IMYHbIM IKOJIOTHYECKUM (paKTOpaM, OTJIMYMS YEJIOBEKa OT IPYTUX KUBOTHBIX,
POJICTBO YEIOBEYECKUX Pac, OCHOBHBIE TaNbl M (DAKTOPHI SBOJIIOLIUH YEIOBEKA;

MIPUBOJIUTH NMPUMEPHI BKiIaja poccuiickux (B ToMm uncne W.II. ITasnos, .M. MeunukoB u apyrue)
u 3apyOexHbIX (B ToM uncie I1. Dpnux u npyrue) yu€HbIX B pa3BUTHE MpPEJCTaBICHUNH 00 aHATOMUH, O
(U3HONOTHH U JPYTUX HAyKaX O YEJIOBEKE;

IPUMEHATH OMOJIOTHYECKUE TEPMHUHBI U MTOHATHUS (B TOM YUCIIE: IUTOIOTUS, TUCTOJIOTHsI, aHATOMHUS
4yenoBeKa, (pU3MoNorus YenoBeKa, TUTHeHa, aHTPOMOJIOTHS, SKOJIOTHs YeJIOBeKa, KJIeTKa, TKaHb, OpPIaH,
cucTeMa OpraHoB, NMUTaHME, JbIXaHHEe, KPOBOOOpalleHHe, OOMEH BEIIEeCTB M MpEeBpallleHHe YHEPIuu,
JBUKEHHE, BBIJCIIEHHUE, POCT, pa3BUTUE, IOBEICHUE, Pa3MHOKEHUE, pa3ApaXUMOCTh, PETYIISLNS,
rOMEeO0CTa3, BHYTPEHHSISI CPEA, UMMYHHUTET) B COOTBETCTBUHU C IIOCTABIECHHON 3a/1a4ueid;

MIPOBOAUTH OMMCAaHUE 10 BHEIIHEMY BUAY (M300pa)KE€HUI0), CXeMaM OOIIMX NMPU3HAKOB OpraHHu3Ma
4eJI0BEKA, YPOBHEW €ro OpraHu3aliu: KIETKH, TKAHHU, OPTaHbl, CHCTEMBI OPraHOB, OPraHU3M;

CpaBHMBAaTh KJIETKM pa3HBIX TKaHEH, Ipynn TKaHe, opraHbl, CHCTEMbl OpPraHOB YEJIOBEKa,
IIPOLIECCHI KU3HEAECATEIbHOCTH OpraHi3Ma 4eJI0BeKa, JIEJIaTh BEIBOIbI HA OCHOBE CPABHEHHS,

XapaKTepu30BaTh MEXaHHM3Mbl CaMOBOCIIPOM3BENCHMS KJIETOK, CpaBHUBaTb MHUTO3 M MeHO3,
XapaKTepu30BaTh POJb KIECTOYHOTO SJIpa B ACTICHUU KIIETOK, CTPOCHHE U (PYHKIIUH XPOMOCOM;

IPUMEHATh OMOJIOTUYECKNE TEPMUHBI U MOHATUSA (T€H, TeHETUYeCKass MHKEHepHsl, OMOTEXHOJIOT s,
aJlIIeNb, TEHOTHUT, (PEHTOTHUI, CKPEIIMBAHKE), TOHUMATh X CYIIHOCTb;

XapaKTepU30BaTh OCHOBHBIC MOJIOKEHUS KJIETOYHON T€OpUH, 3aKoHBI I'. MeHenst, XpOMOCOMHYO
TeopHIo HacneacTBeHHocTH T. Moprana, 3akoH Xapau-BaitnOepra;

paznuuaTh OWOJOTUYECKH AaKTHUBHBIC BEIIECTBA (BUTAMHUHBI, (PEPMEHTHI, TOPMOHBI U JPYTHE),
BBISIBJIATH MIX POJIb B Tpoliecce 0OMeHa BEIECTB U MPEBPALCHUS YHEPTUH;



XapaKTepu30BaTh OMOJIOrMYECKHE NPOIEcChl: OOMEH BELIECTB U MPEBpPAICHNUE SHEPrUuM, MUTAHUE,
JbIXaHUE, BBIIEICHUE, TPAHCIOPT BEIIECTB, IBUKEHUE, POCT, PETYJSAIUI0 (DYHKIUH, UMMYHHTET,
pa3BUTHE, PA3MHOXKEHUE YEIIOBEKa;

BBISIBIISATH NTPUYUHHO-CIICICTBEHHBIE CBSI3U MEXK]y CTPOCHHUEM KJIETOK, OPTaHOB, CHUCTEM OPraHOB
OpraHu3Ma 4eJoBeKa U UX (YHKLUHUSAMH, MEXKIY CTPOECHUEM, KU3HEAEATEIbHOCTBIO U CPEeIod OOUTaHMS
YeJI0BEKa;

IPUMEHATh  OMOJIOTMYECKHE  MOJENM  JUIsl  BBIABICHHMS ~ OCOOEHHOCTEH  CTpOeHus U
(YHKIIMOHMPOBAHUS OPTaHOB U CHCTEM OPTaHOB YEIOBEKA;

IPUMEHATh OMOJOrHYECKHE TEPMUHBI U MOHATUSA: MUKPOQIIOpa, MUKPOOMOM, MUKPOCUMOMOHT;

OOBSICHATH HEUPOTYMOPAIBHYIO PETYJISIUIO MPOLIECCOB )KU3HEACATEILHOCTH OPraHU3Ma 4eJI0BEKa;

XapaKTepu3oBaTb M CPABHMBATH O€3yCIOBHBIE U YCIOBHbIE peQUIEKChl, HACIEJCTBEHHbIE H
HEHACJIeICTBEHHBIE TPOrPaMMBI MIOBE/ICHNUS, OCOOCHHOCTH BBICHICH HEPBHOMW JESITEIHHOCTH YEJIOBEKA;

pa3nuyaTh  HacleJACTBEHHbIE M  HEHAcleACTBEHHble (MH(EKIUOHHbIC, HEUH(EKIUOHHBIE)
3a00JIeBaHMsl YeNIOBEKa, OOBSACHATH 3HAYCHHE Mep MPOQWIAKTUKA B MPEIYNPESKIACHUU 3a001eBaHUI
YeJI0BEKa;

OOBSICHAT, TPUYMHBI HACIEJICTBEHHBIX 3a00JEBaHWN YEJIOBEKAa, MEXaHU3Mbl BO3HUKHOBEHUS
HauboJiee pacIpOCTPaHEHHBIX U3 HUX, UCIOJb3Ys MPH 3TOM MOHATUS: T'€H, MyTallus, XpOMOCOMa, I€HOM,
CBOOOJHO OIEPUPOBATh 3HAHUSMH O MPUYMHAX PACIPOCTPAHEHHBIX HH()EKIMOHHBIX 3a00JIeBaHHMA
YeJI0BEeKa, MPUHLUNAX MPO(UIAKTUKM M JIEYEHHUS PACIpPOCTPAaHEHHBIX WHQEKIMOHHBIX 3a00s1eBaHUil
9eJ0BeKa, CBOOOJHO pelIaTh KAuyeCTBEHHbIE W KOJMYECTBCHHBIC 3a7aud, OOBSCHSTH MPUHIIHUITBI
COBPEMEHHBIX OMOMEUIIMHCKHUX METOJI0B, ’TUKH OMOMETUIIMHCKUX MCCIIEI0BAHUM;

BBITTOJIHATE MTPAKTUYECKHE U JTAOOpAaTOPHBIE PA0OTHI IO aHATOMHUH M (PU3HUOJIOTHH YEIOBEKa, B TOM
yuciae paboOThl €  MHKPOCKOIIOM C  TOCTOSHHBIMH  ((PUKCHpPOBAaHHBIMM) M  BPEMEHHBIMHU
MUKpOIpenapaTaMy, HCCIIEAOBATEbCKUE pPabdOThI € WCIOIB30BAHUEM TPHOOPOB M HHCTPYMEHTOB
1u¢poBoii 1aboparopuu;

pemaTh KaueCTBEHHbIE W KOJWYECTBEHHBIC 33/a4YM, WCIOJB3ysT OCHOBHBIC IOKA3aTEIH 3I0POBBS
YeJIOBEKa, IPOBOJUTH PACUYETHI U OLIEHUBATH MOJTyUYEHHbIC 3HAUCHMUS;

apryMEHTHPOBATh OCHOBHBIE MIPHHIIMIIBI 3J0POBOTO 00pa3a )KM3HH, METObI 3aIIUTH M YKPETUICHHS
3/I0pOBbsI YeJIOBEKa: COaJaHCHPOBAHHOE MHTaHHE, COOJIOJCHHE MpaBWIl JIMYHOM THTHEHbI, 3aHATHUS
(GU3KYIBTYpOi M CIIOPTOM, pallOHAIbHAS OPTraHHW3alvs TPYyJa W MOJHOIEHHOTO OTHAbIXa, MO3UTHBHOE
HMOLMOHATBHO-TICUXUYECKOE COCTOSTHUE;

WCITIOJIh30BaTh NMPHOOPETEHHBIE 3HAHUS W YMEHHs ISl COONIOJIEHHS 3I0pPOBOTO 00pas3a XKU3HH,
cOaTaHCUPOBAHHOTO NUTaHUs, (U3NYECKON AaKTHUBHOCTH, CTPECCOYCTOMUMBOCTH, A HCKIIOUEHMS
BPEIIHBIX MPUBBIYEK, 3aBUCUMOCTEH;

BJaJIeTh NMpUEMaMU OKa3aHUsl MEPBOIl MOMOIIM YEIOBEKY IpU IMOTepe CO3HAHUS, COJTHEYHOM U
TEIUIOBOM y/apax, OTPaBICHUH, YTOTUICHUH, KPOBOTEUECHUH, TPABMaX MSTKHX TKaHEH, KOCTEH CKeleTa,
OpPraHoOB YYBCTB, 0)KOT'axX 1 OMOPOKEHUH;

BIaneTh mpuémamu paboThl ¢ wmHpopMamuei: (GopMyTupoBaTh OCHOBAaHUS JIsi W3BICUCHHS H
00001eHust nH(POpPMAIMK U3 HECKOJIBKUX UCTOUHUKOB (4—5), mpeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJHONK
3HAKOBOM CHUCTEMBI B IPYTYIO;

UCIOJb30BAaTh METO/ABl OWOJIOTHUHM: HAOMI0NATh, W3MEPSTh, ONUCHIBATH OPraHU3M YEJOBEKAa WU
MIPOIECCHl €T0 KHU3HENEATSIbHOCTH, MPOBOANUTH TPOCTEHIINE WCCIENIOBAaHHUS OpraHM3Ma YeloBeKa M
OOBSICHATB MX PE3yJIbTaThI;

coOmoath TpaBmia 0O€30macHOTO Tpyaa npu  pabore ¢ ydeOHBIM U J1abOPaTOPHBIM
000pyIOBaHUEM, XUMHYECKON MOCY/I0 B COOTBETCTBUU C MHCTPYKIHMSIMHU HAa YPOKE M BO BHEYPOUHOM
NESTEeNbHOCTH;

BlaneTh npuémamu paboTel ¢ uHpopMarmei: (GopMyIupoBaTb OCHOBAHUS IJISi U3BJICUCHHS H
0000611eHs MHGOPMAITUH 13 HECKOJIBKIX HCTOYHUKOB;

OOBSICHATH 3HAaYCHHE PAadOT MO paciin(poBKEe T€HOMOB BHPYCOB, OaKTepHii, rpuOOB, PaCTCHUN U
KHMBOTHBIX, XapaKTEpU30BaTh MOJXOAbI K aHAJIN3y OOJIBIINX JJaHHBIX B OMOJIOTHUHU, XapaKTepPU30BaTh LIEITU
1 331241 OMOMH(POPMATUKH;



CO3/1aBaTh NHCBMEHHBIE M YCTHBIE COOOILEHMS, WUCHOJb3Yysl MOHITUHHBINA amnmapar H3y4€HHOTO
pa3zena OMOJIOTHH, COMPOBOXKAATH BBICTYIUIEHHE MpPE3CHTAIMEed ¢ Y4ETOM OCOOCHHOCTEH ayAuTOpUHU
y4amuxcs;

MPOSIBJISITh MHTEPEC K YIIyOJIEHHIO OMOIOTHYECKUX 3HAaHUI U BBIOOPY OMOIOrUM Kak MpOQUILHOTO

IpeIMeTa Ha YpOBHE cpeAHero oluiero oopa3zoBaHus it Oyayuieil mpodecCHOHaIbHOM 1eATeIbHOCTH B
o0acTi OMOJIOTHH, METUIIHBI, ICUXOJIOTUH U APYTUX HAIpPaBICHUI.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
No HaumenoBanu KonnuecTBo yacos DNEeKTPOHHBIE
n/_ © pasAcios Bcer Konrtpoasubl  IIpakTHueck XapaKTepucruxa (widpobie)
I oM 0 e padoThl ue padoThbl Tporpammioe AeHTENLHOCTH 0bpasoBaTeiIbHbIe
IPOrpamMMBel coJep:Kanmue yuammxcs pecypcbl

Pazgen 1. Beenenne

Hwuronorusa — Hayka o =~ O3HaKOMJICHHE co

kierke. CoBpeMeHHass ~ CTPOCHHEM  KJICTKH.

KieroyHas  Teopus.  MccienoBanue

Knerka — eauHuMnma = XMMHYECKOrO COCTaBa

CTPOEHHUS, KJIETKH.

KU3ZHEICSTEIIbHOCTH ApryMEeHTHUpPOBaHUE

u Pa3MHOKEHHS  JOBOJIOB O KJIETKE Kak

JKUBOTO. XMMHYECKAN = €IMHULE CTPOCHUS M

COCTaB KJIETKH.  KU3HEAESTEeIbHOCTU

CrtpykTypHas OpraHU3MOB.

opranuzanus kietku.  OnpexneneHue o

DyKapuOTHBIE U BHEHIHEMY BHUTY

MIPOKAapUOTHBIE (M300pakeHUsIM u

kieTku. MewmOpana.  cxemaM) opraHouaoB  https://www.yaklass.r

11 Beenenue 5

[uromnasma. kiaetku.  Packpeitne  u/

Opranounsl. Enunas =~ TEepMHHOB U TIOHSATUH

MeMOpaHHasi CUCTeMa = «KJIETOYHOE  SIPO»,

KJIETKH. «XPOMOCOMBI», «TCH.

MuroxoHipun u  OObsjcHeHHE

TIJTIACTHIBL. KJIETOYHOTO  IIHMKJIA,

[urockener U | JeJIeHUs spa,

OpTaHOWIbI Pa3HUIIBI MEXITY

JIBHKCHUS. Snpo.  MeWo30M U MHUTO30M,

XpomocoMbl. ['eHBI. = TaruIOWIHBIM u

Y 11BoeHHE XpPOMOCOM. = JTHUIUIOUIHBIM

IImongHOCTE KIIETKMH.
Kierounsrii UKII.
Muwuro3. Meiio3.

HabOpOM  XPOMOCOM.
PackpsiTHE CcymiHOCTH
TEPMUHOB «0OecmoJoe,




Pazmuoxxenue. Tumsl
KU3HEHHBIX LHUKIIOB.
Bupyconorus — Hayka
o BUpycax. Bupycbr —
HEKJIETOUHBIE (POPMBI.
Bxian poccuiickux u
3apyOeXHBIX YYECHBIX
B pa3BuTHE
BUPYCOJIOTHH.
Bupycneie
3a00J1eBaHUs
pacTeHuii, >KUBOTHBIX
n yenoBeka. Mepsl
NpopUIAKTUKH
BUPYCHBIX
3a00JIeBaHU.
CoBpemeHHast
KJaccupUKaIUs
OpTaHU3MOB,
OCHOBHBIE TIPUHITUIIBI.
Knaccudukanms
OpraHU3MOB u
3BOJIIOLIMOHHOE
yYEeHUE. Teopus
oo Yapubza
[apsuna. MeTtoasl
Hay4YHOTO TIO3HAHUS B
6uonoruu. IlpaBuna
paboThl CO CBETOBBIM
MHUKPOCKOIIOM.
Bpemennsie 51
MOCTOSTHHBIE
MHUKpOTpernaparsl.
Meroauka
MIPUTOTOBJICHUS
BPEMEHHBIX

I10JIOBOE
pPa3MHOXKEHUEY,
(GKU3HEHHBIA UK.
OBianenue
npueMamMu
BEreTaTUBHOIO
Pa3MHOKEHHUS.
PackpeiTue cymuoctu
TEPMUHOB
«rametour» u
«cropout.
O3HakomiIeHnE c
TUMIAMH  KHU3HEHHBIX
IIUKJIOB.
AprymeHTHpOoBaHUE
JIOBOJIOB O BHpYCax,
KaK HEKJIETOYHBIX
¢dopmax.
O3HakoMJIeHHE c
BKJIAJIOM POCCHUHCKHX
" 3apyOexKHBIX
YUYEHBIX B Pa3BUTHE
BUPYCOJIOTHH.
O3HakomieHne c
COBPEMEHHOMN
KJaccupuKanuen
OpPTaHU3MOB, c
3BOJTIOLUOHHBIM
Y4YEHHEM Yapnsza
HapBuHa.
O3HakomieHHE co
CTPOEHUEM u
npaBujIaMu  paboOTHI
co CBETOBBIM
MUKPOCKOIIOM.




MHUKPOIIPENapaToB.
Muxkpockonus
OTNITUYECKas,
JJIEKTPOHHAS,
CKaHHUpYIOILas,
30H/I0Basl.
JlaboparopHsbie u
MPAKTHYECKHE
paboTHL. [TpaBuiia
TEXHUKHU
0€30MacHOCTH  IIpH
MPOBEICHUHU
1a00paTOPHBIX u
MPAKTUYECKUX DPadOT.
OcHOBBI
MUKPOCKOTIHH:
MIPUTOTOBIICHHE
BPEMEHHBIX
npenapaToB U paboTa
c MHUKPOCKOIIOM.
Odopmnenue
pe3yabTaToB paboThI
C MUKPOCKOTIOM.

Hroro no pazneny

Pa3pnen 2. bakrepun u apxeu

5

bakrepun
apxeu

2.1

u

MuxkpoOuonorust — —
HayKa 0
MHUKpPOOPTraHHU3Max.
OcobenHoctu
CTpOECHUS
IIPOKAPUOTHOU
KJIETKH.
Mmuoroo6paszue (opm
KJIETOK OakTepuil.
Poct u pasmuoxeHue

Brigenenne
XapaKTePHBIX
MPU3HAKOB CTPOCHHUS
u
KU3HEICSITEIIBHOCTH
Oaktepuii u apxei.
HUccnenosanue
CTPOEHUS
MPOKAPUOTHOU
KJIETKM (Ha TOTOBBIX

https://www.yaklass.r
u/




OaKTepHii.
OakTepuil.
KuzHenesaTenpHOCTh
OakTepuii:
aBTOTPO(HBIE u
reTepoTpodHBIE,
aHa’poOHbIE u
a’poOHBIC OaKTEpUH.
uanobakrepuu U UX
poib B TIpHpOJE.
OcobenHoctu
OpraHH3aIy apxeu u
WX  OTIMYUSA  OT
OakTepuil. Ponb
apxeii u Oakrepuii B
BO3HUKHOBEHUU
9YKapHOTOB.
PacnpoctpaHneHHOCTh
OaxkTepuil U apxeil, ux
poiab B IpHpOJE U
KU3HU 9eJI0BEKa.
Ponp  Oakrepuit B
OMOT€OXMMHYECKUX
[UKIIaX.
JlabopaTopHbie u
MIPaKTUYECKHE
pabotel.  M3yueHue
METOIOB
ne3nH(PEKITHH u
CTepUIIN3ALIUY.
N3yuenne
MOpOTIOTHH
OakTepuit Ha
MHUKPOCKOITMYECKHX
npenaparax.

Crnopsl

MUKpOIIpenaparax).
CpaBHEHHME  KJIETOK
IPOKApUOT u

sykapuotr. Onucanue
MHOTrooOpaszust  opm
OakTepuil.
O6ocHoBaHue  ponu
OakTepuii W apxeu B
Opupofe M KHU3HH
yenoBeka. OmnucaHue
UCTIOJIb30BaHUS
OakTepuit B
nporeccax KBalleHHs,
CHJIOCOBAHMSI,
CBIpOAETHsl ©  Jp.
ApryMeHTHpOBaHUE
Mep  TpodHIaKTUKH
3a00JIeBaHUH,
BBI3BIBAEMBIX
OaKTepHUsIMHU.




Hroro no pasneny 4

Pasnea 3. MHoroo6pasue 0JHOKJIETOYHBIX 3YKAPHOT

OcHoBHBIE TIpU3HAaKH = BbinencHue
OJTHOKJIETOYHBIX XapaKTEepPHBIX
sykapuot. CTpoeHue, MPU3HAKOB
JBUKECHHE, [HUTAaHUE,  OJIHOKJIETOYHBIX.
Ppa3sMHOXKEHHE OObsicHeHue
OJTHOKJICTOYHBIX CTpOCHUS
aBTOTPO(PHBIX U OJHOKICTOYHBIX,
reTepoTpOPHBIX croco0oB ux
JYKapHOT Ha TIPUMEPE = TEPEIBUIKCHHUS.
IBIJICHBI u  HaGmronenue
TPHUITAHOCOMBI, TIEPEIBIKEHUS B BOJIC
TPUXOMOHA/IBI u  uHpy3zopunu-TyPenbku
KHIICYHOW JIIMONUHU, U WHTEPIIPETAIHS
uHpy3opun TyQenbku  JIaHHBIX.
" MaJSIPUAHOTO = ApPryMEHTHPOBAHHE
Mmuoroobpasue TUIa3MOMHS, MPUHIIAIIOB https://www.yaklass.r
3.1 OJIHOKJICTOYHBI =~ 4 paguonsapui U 30pOBOTO obpaza u/
X 9YKapHoT tdhopamunudep, KU3HU B CBSI3U C
amMeObl npoTtesi,  IMomnagaHueM B
nuaToMed. 3HayeHWe = OpraHu3M  4YelloBeKa
OJTHOKJICTOYHBIX napa3suTHICCKUX
J9YKapuoOT B MPUPOAE = HPOCTEHIINX
W OKM3HU YeJloBeKa.  (ManspUiHbIN
ConHas 0oJIe3Hb,  IIa3MOMIUIA,
00J1€3Hb laraca.  nu3eHTepuiiHas
KoxHpIi u | ame0a, JIMOJIHS,
BHCIIEPATTbHBIN CalbMOHEIIJIAa W Jp.).
JeUIIIMaHUO3. AHanu3 ©  OIIEHKa
TpuxomoHua3s. CIIOCOOOB BBIJICIICHUS
JIsamOnmos. n30BITKA  BOALI U
JlaGoparopHble U BpEOHBIX KOHEYHBIX
MIPAKTUIECKHE OPOAYKTOB  OOMeHa
pabotel.  M3ydeHuwe  BeIIecTB y




OJTHOKJICTOYHBIX POCTEHIIINX,
OpraHU3MOB oA | OOUTArOMIMX B
MHUKPOCKOIIOM Ha  IPECHBIX M COJIEHBIX
BPEMEHHBIX U BOJOEMax.
(UKCUPOBaHHBIX N3roroBnenue
MHUKpOIpernaparax. MOJIEH KJIETKU
IPOCTEHILIErO.
Uroro no pazneny 4
Pasnea 4. ApxemiacTuaHble HJIH «PacTeHHUS
Kparkas ucTopus
O3HakomieHue c
pa3BUTUS OOTaHUKHU.
00BbEKTaMU H3YYECHHUSI
Borannka u OOBEKTHI
. OOTaHUKHU, ee
ee WCCIIeIOBaHMIA.
pazzenamu.
O6bem 1apcTBa
PackpeiTie TepMHHOB
«pacTCHHS» B .
. U TIOHSTHIA:
COBPEMEHHOM
Mopdororus,
CUCTEME
aHATOMHS,
OpPraHMYECKOr0 MHpa.
¢duznomnorus,
Paznensl  OoTaHUKWH.
CUCTEMaTHKa
CBsi3p  OOTaHMKH C .
pacTeHui, 3Kosorus,
JIPYTUMH
boranuka - najeo00TaHuKa.
OHOJIOrHYECKUMU https://www.yaklass.r
4.1 HayKa o 1 ., = YcraHoBIEeHUE
HayKaMH, MeIUIUHOM u/
pacTeHMsIX B3aMMOCBSI3H c
1 CETBCKHM OPYTUMH  HayKaMu
X035l CTBOM. Posb Py y
PackpsiTne posu
OOTaHHKHU B .
3HaHUM O PpacTeHHUAX
(dbopmMupoBaHUU
. TUIS YyelioBeKa.
COBpPEMEHHOM
. IIposBnenue
€CTECTBEHHO-HAYYHOU
HHTEpeca K
KapTHHBI MUpA.
npodeccusm,
[TepcniexTuBbI
CBSI3aHHBIM c
pa3BuTUs ~ OOTaHUKH .
U3Y4YEHUEM paCTEHMU
KaK HayKH.
(ommrcanune
[Ipumenenue

OOTaHUYECKUX

npodeccuii).




3HAaHUM  YEJIOBEKOM.
[Ipodeccun

YEJIOBEKa, CBSI3AHHbBIC
c OOTaHHUKOM.
JemoncTpanus
MOPTPETOB  YYEHBIX,
JKUBBIX pacTeHui,
KOJUIEKIIUH u
MYJISDKEN.

4.2

Oomas
OpraHu3aIus
PacTUTEIBHOTO
OpraHusmMa

PacturenbHas knertka
U ee OCOOCHHOCTH.
PacturenbHbie TKaHM.
OTtkpbITHE
pacTUTEIbHBIX
TkaHeil. CtpoeHue u
byHKIIUN
pacTUTEIbHBIX
TkaHe. IIpocteie
CJIOKHBIE TKaHHU.
O6pa3zoBaTenbHBIE,
MIOKPOBHBIE,
OCHOBHBIE,
MEXaHUYECKHUE,
MPOBOMSIINE TKaHHU.
Opranbl U CHCTEMBI
OpraHoOB
pacTUTENBHOTO
OopraHusma, ux
B3aUMOCBS3b.
PacturenbHbIM
OpraHu3M Kak €IMHOe
nenoe. BereratuBHble
u reHepaTUBHbIE
OpraHsl.
JemoHcTpanus
OIBITOB o

Briasienne
CONOAYNHEHHOCTH
YPOBHEU
OpraHu3aIuu
MOJIEKYJISIPHOTO,
KJIETOYHOTO,
TKaHEBOIO,
OpPraHHOro,  CHCTEM
OpPraHOB MW  LEJOT0

opraHu3ma.
Hccnenosanne Hu
aHanu3 TOTOBBIX
MHUKPOIIpENnapaToB
TKaHEeN pacTeHui.
YcranosneHnne
B3aUMOCBSI3E MEXIy
0COOCHHOCTSAMU
CTPOEHUS H

(GyHKIUSAMU TKaHEH.

https://www.yaklass.r
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4.3

Cnoposblie
pacTeHus

O00HaPYKEHHUIO B
CeMEHaxX  pacTeHuH
BOJBI, MHHEPATBHBIX
u OpraHNYeCKHUX
BEIIECTB, Kpaxmala,
Oenka u KUpa.
JlaboparopHsbie u
MIPaKTUYECKHE
pabotel.  M3yuenue
CTpOCHHS
PaCTUTENBHBIX KIETOK
Ha TOTOBBIX u
BPEMCHHBIX
MHUKpOTpernaparax.
Habmtonenue
mpolecca aa3Moln3a
U JeraasMoin3a B
PaCTHTENBHBIX
KJIETKaX o/
MHKPOCKOIIOM.
N3yuenne
ocoOeHHoCTeH
CTPOCHUSA TKaHei
pacTeHuii Ha TOTOBBIX
" BPEMCHHBIX
MHUKpOTpernaparax.
N3yuenne crpoeHus
OpTraHOB pacTeHUI Ha
KUBBIX OOBEKTaX W
repOapHbIX 00pa3ax.

Kpacueie, 3enensie u
XapoBbie BOJOPOCIIH.
Anproyiorusi — Hayka
0 BOJOPOCISIX.
Bonopocnu -
HETaKCOHOMUYECKast

OmnucaHue
3aKOHOMEPHOCTEN
HHKJIOB pa3BUTHUSA
BOJIOPOCIICH.
BriaBienne
0COOEHHOCTEH

https://www.yaklass.r
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rpyIma OpraHu3MOB,
MPUCTIOCOOJICHHBIX K
)KU3HAU B  BOJHOWU
cpene, OTHOCSIIUXCS
K Pa3IUYHBIM
LapCTBaM B
COBPEMEHHOM
cucreme
OpraHUYECKOT0 MHpA.
Mecto KpacCHBIX,
3€JICHBIX M XapOBBIX
BOJIOpOCIICH B
COBPEMEHHOM
cucreme
OpraHUYECKOTO MHpA.
OcoGenHoctu ux
CTpOEHHUS,
Pa3MHOKEHHUS u
JKU3HEHHBIX  IUKJIOB
Ha npumepe
XJIAMHUJIOMOHA]TBI,
XJIOPEILIBI,
KJ1a70(opsl U YIIbBBI,
CIIUPOTUPBI U Xaphl,
nopdupsl. Bypsie
BOJOPOCIIH, ux
TaKCOHOMHUYECKOE
MOJIOKEHUE BHE
apCcTBa  PACTEHMII.
JKu3HeHHbIE — IUKJIIBI
JaMHHApuu (MoOpcKas
Kamycta) u (ykyca.
Pacnpoctpanenue u
skosiorus. Pombp B
MpUPOJIE U 3HAYCHHUE
B JKM3HHU YEJIOBEKA.

Pa3MHOXKCHHUS 51
[IUKJIOB Pa3BUTHA Y
BOJIOPOCJICH.
HUccnenosanue
CTPOCHUS
OJHOKJIETOYHBIX n
MHOT'OKJIETOYHBIX
BOJIOPOCJICH.
O6ocHoBaHue  ponu
BOJIOPOCJICH.
O6ocHoBanue
MOJIOKEeHUsE  OypbIX
BOZIOpOCIIEH BHE
apcTBa  PACTEHHUM.
Uccnenosanne
CTPOCHUS u
JKH3HCHHOTO  IIMKJIA
JaMUHApUH.
Knaccudumnuponanue

pacTeHUN Ha OCHOBE
WX TPUHAIJIEHKHOCTH
K ONPEACIIEHHON
CHCTEMaTUYECKOMN
rpynmne.  Onucanue
CHCTEMaTUYECKUX
rpynn. Ilpumenenue
TEPMHHOB:  IApCTBO,
OTHEII, KJI1acc,
MOPSAZIOK, CEMENCTBO,
poxn, Bua. Packpeitne
CYIIHOCTH  TEpMHHA
TOMYJISLUSD.
Onuncanue
3aKOHOMEPHOCTEN
LIUKJIOB pa3BUTHSA
pacTeHuil.




IIpoucxoxneHue

BBICIIIHX pacTeHui
(ambpuodur) oT
XapOBBIX BOJOPOCIICH.
CoBpemeHHbIE
MOIXOJIbI K
CHCTEMAaTHUKE
pacTeHuH.
MoxoBHUIHEIC UJIN
MXH. O6mas
XapaKTEePUCTHKA,
CTPOCHHE u
KH3HEACATCILHOCTD,
JKM3HEHHBIN LMK

MX0B. MHorooOpa3zue
Mxo0B. KykymikuH jien
u charaym.
Pacmipoctpanenue u
IKOJIOTHSI MXOB.
3HaueHHWe MXOB B
MIPUPOJIC u
KU3ZHEJEATEIIbHOCTH
YeIIoBeKa.
TopdooOpazoBanue.
IleueHouHMKH u
AHTOLIEpOTOBBIE.
[lnayHoBuaHBIE
(nnayHsl). Ob6mas
XapaKTePUCTHKA.
Mopdonoruueckue
0COOEHHOCTH
BETETaTUBHBIX
OpraHoB.
OcobenHoctu
OpraHu3alui,

KHU3HCHHOI'O OHUKIIa

BriaBinenne
XapaKTePHBIX
MPU3HAKOB CIOPOBBIX
pacTeHui: KpacHBIX,
3€JEHBIX M XapOBBIX

BOJIOPOCIIEH,
MOXOBH/IHBIX,
ManOPOTHUKOBU/IHBIX,
MJIayHOBHIHBIX
pacteHuil. Onucanue
MHOT000pa3us
pacTeHuil.
BrisBieHnue
0COOEHHOCTEH
Pa3MHOXKEHHUS u
[UKIIOB Pa3BUTUS Y
BOJIOPOCJICH,  MXOB,
NarnoOpOTHUKOBUIHBIX.
Brimonnenue
MPAKTHYECKHUX u
1abopaTOPHBIX paboT
o CHUCTEMAaTHKE
pacTeHui Ha >KUBBIX
pacTeHusIxX u
repOapHbIX 00paslax.
HccnenoBanue
CTPOCHUS MXOB,
MaropOTHUKOB,
XBOILIEW M TUIAYHOB.
ObocHOBaHMEe  POJIH
MXOB,
NarnopOTHUKOBUAHBIX,
IUTAYHOBHIHBIX B
OpuUpoae M KU3HU
YeJloBeKa.




riayHa
OyJIaBOBHJIHOTO.
IlonoBoe 1OKOJICHUE,
peayKIHs
ramerodura.
Pacripoctpanenue wu
9KOJIOTHS

[JIAYHOBUAHBIX.
3HaueHue B IPHUPOAC
u HCII0JIb30BaHUE
YEJIOBEKOM.
Hckonaemslie
1ayHoBHAHbIE. PoJib
HCKOMAaeMbIX
TJIAYHOBUAHBIX B
pacTUTEIbHOM
IIOKPOBE
M1aJICO30MCKON 3pBl U
B 00pazoBaHUU
KaMEHHOTO yTIIsl.
[TanopoTHHKOBHIHBIE
(ManopoTHUKH u
XBOIIIH). OGmmas
XapaKTEePUCTHKA
MarnopOTHUKOBUIHBIX.
OcobenHoctu
OpraHu3aIu
BEreTaTUBHBIX
OpraHoB, KHU3HEHHOTO
LUK XBOIIIA

noneBoro. CTpoeHue
U KU3HEIEATEIbHOCTD

MartOPOTHUKOB.
Ku3zneuHsli 110509)1
MartOpOTHUKOB Ha

MpUMEPE LIUTOBHUKA




MY>KCKOTO.
Pacnpoctpanenue u
9KOJIOTHSI
NalOPOTHUKOBHIHBIX.
3HaueHue B IPHUPOAC
u

KU3ZHEICATCIIbHOCTH
YeI0BEKa.
JlaboparopHsbie u
MPAKTHYECKHE
pabotel.  M3yuenue
0COOEHHOCTEH
CTPOCHHUS u
KU3HCHHBIX  IMKJIOB
OJTHOKJICTOYHBIX u
MHOTOKJICTOYHBIX

3CJICHBIX, XapOBbIX H
KpPaCHBIX BOAOpOCIIEH

Ha KUBOM u
repbapHOM

Marepuane. M3yuenune
CTpOEHUS U

JKNU3HCHHBIX IIUKJIOB
OypbIX  BoOJOpOCIEH

Ha KHBOM "
repbapHOM
Marepuane. M3yuenne
ocoOeHHoCTeH

CTPOCHUSI KyKYIIKHHA
JbHA U carHyma (Ha
KUBBIX U TrepOapHbIX
o0bekTax). M3yuenue
0coOeHHOCTEH

CTPOCHUS IIayHa
OynaBoBHJIHOTO  (Ha
KUBBIX U TepOapHBIX




o0bekTax). M3yuenue
0COOEHHOCTEMH
CTPOCHUS XBOIIA
M0JIEBOTO (HA JKUBBIX
u repOapHBIX
obbekTax). M3yuenue
ocoOeHHoCTeH
CTpOCHHS
MaropOTHHUKA
IIUTOBHUKA
MY>KCKOI'O (Ha >KHBBIX
u repOapHbIX
00BEKTaxX).

4.4

CeMeHHEBIE
pacTeHHs

TI'omocemeHHEbIE.

Bo3nuknoBenue

CEMEHM — BaKHBIH
9Tall B 3BOJIIOIUH
BBICHIMX  PACTECHMI.
[peBHue cemeHHbIE
MarnopOTHUKH, 150:¢
poiib B JanbHEHIIEM
Pa3BUTUU  CEMEHHBIX

pacTeHuil. Oo6mue
MPU3HAKU CEMEHHBIX
pacTeHui Kak
Haunobosee

MPUCIIOCOOTCHHBIX K
CYIIECTBOBAaHHIO  Ha
cyuie. ['onocemenHble
— HETaAaKCOHOMMUHYECCKas
rpynmna CEMEHHBIX
pacTeHuH. O6mas
XapaKTepUCTHKA,
0COOEHHOCTH
OpraHusanuu
rOJI0CEMEHHBIX.

Briasienne
0COOEHHOCTEH
Pa3MHOXKEHHUS 51
LIMKJIOB pa3BUTHSA
XBOMHBIX u
LBETKOBBIX PACTEHUM.
HUccnenosanne
BHEILIHETO  CTPOEHUS
BETOK, XBOH, IIHIIEK
AU CeMSH XBOHHBIX
pacteHuii (e1b, COCHa,

JIMCTBEHHUIIA).
O6ocHoBaHue  poiH
XBOMHBIX u

[BETKOBBIX PACTCHUMU
B MPUPOJIE U KHU3HU
JelroBeKa. BrisaBieHIE
XapaKTEePHBIX
MPU3HAKOB
LIBETKOBBIX PAaCTECHUM.
YcranosneHnue
B3aMMOCBSI3EH MEKIY
0COOCHHOCTAMU

https://www.yaklass.r
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Ku3zneuHsi 110509)1
XBOWHBIX Ha TIPUMEPE
cocHbl. PazHooOpasue
TOJIOCEMEHHBIX.
XBOMHEIE,
I'mnkrosere,
CaroBHUKOBEIC,
I'netoBkie.
Pacnpoctpanenue wu
9KOJIOTHUS
TrOJIOCEMCHHBIX.
3HaueHHEe B TPUPOJIC
U B XO3MCTBEHHOMU
NEeATEeIbHOCTH
YyeJoBeKa.
JlaGopaTopHbie u
MIPAKTUICCKHE
pabotel.  M3yueHue
ocobeHHOCTEH
BHEIITHETO  CTPOCHUS
BETOK, XBOH, IIHIICK
U CEeMSH XBOWHBIX
(enp, COCHa,
JUCTBEHHHIIA).
[[BeTKOBBIE pacTeHHUs.
O6mmas
XapaKTePUCTHKA
IIBETKOBBIX.
Crpoenue u
YKU3HEICSITEIIBHOCTD
IIBETKOBBIX.  [[BeTOK
KaKk opraH MOJIOBOTO
Pa3MHOXKEHHS y
MTOKPBITOCEMEHHBIX
pacTeHui.
PaznooOpasue

CTPOEHUS
MOKPBITOCEMEHHBIX
pacTeHui 31 Hux
CHCTEMaTHUECKOM
MPUHAJICKHOCTBIO.
Omnmncanue
MHOT000pa3ust
IIBETKOBBIX PACTCHHI.




IBCTKOB: MMPABUJIBHBIC

u HEIPaBUIIbHBIEC,
000emoJIbIe u
pa3eIbHOIIONIBIC.
OaHOIOMHBIE i1
JIBY IOMHBIC

pactenus. Couerus
(CIIOXKHBIE, TPOCTHIE).
Iiserenue. Pa3zButue
MHKPO- M METacrop.
lametsl. OmnbuieHue.
O1m10/10TBOpPEHHE.
3urora. JIBoitHOC
OIUIOIOTBOPEHUE Y
MTOKPBITOCEMEHHBIX
(IIBETKOBBIX)
pacTeHui. PaboTsr
Cr. Hagamuna.
KnzueHHuI LUK
1BETKOBBIX. [lnoabl u
ceMeHa.

Paznoobpaszue
mwiogoB. Cyxue u
COUHBIE TUTOIBL.
OnHOCEMSIHHBIE u
MHOTOCEMSTHHBIC
TI0IBI. Comnonns.
Crpoenue CEeMsIH
JIBY JIOJTBHBIX u
OJTHO/IOTBHBIX
pacTeHui.
PazHoobOpazue cemsH.
Pacnpoctpanenue

IJIoaA0B W CEMsSIH B
npupoae.  YCIoBUSA
OpopacTaHus CEMSH.




[pixanue CEMsIH.
Pa3Bute mnpopoctka.
Pacnpoctpanenue
IJIOJJOB U CEMSH B
pUpoe.
NuauBunyansHoe
pa3BUTHE  PACTCHUH
(oHTOTCHE3).
[Tepuoabr
OHTOT€HE3a:
SMOPHOHAIBLHBIH,
MOJIOZIOCTH
(roBEHUJIbHBIN),
3penocTu
(pa3MHOXKEHHUS),
CTapoCTH
(CEeHUIIBHBII) Ha
npuMepe
MTOKPBITOCEMEHHOTO
pacTeHus. Craguu
BEreTarOHHOTO
nepuoJia pacTeHUi Ha
npuMepe 3J1aKOB
(Bcxoapl,  KyIIEHHE,
BBIXOJ B  TpYOKYy,
KOJIOIIEHUE,
[[BETCHUE,
CO3pEBaHUE).
JlaGopaTopHbie u
MPaKTUYECKHE
pabotel.  M3yueHue
MOpGOJIOTHH  I[BETKA
(Ha KHUBBIX u
(UKCUPOBaHHBIX
o0bekTax). M3yuenue
pa3zHooOpazus
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COLIBETHI (Ha

repOapHbIX
obpasuax). Uzydenwne
CTpOCHUS 3aBsI3U

LBETKA M CEMSANOYKU
oJi,  MHKPOCKOIIOM
(Ha TOTOBBIX
MHUKpOTpernaparax).
N3yueHune crpoeHus
CeMsIH
MTOKPBITOCEMEHHBIX
pacteHuii. M3ydyenue
CTpPOEHHUS IUIOAOB H
COILTOIUH.

Paznen 5. CTpoenne u :Ku3HeAeITEILHOCTh CEMEHHbBIX PaCTeHUI

[Tober. Mopdonorust  HMccnenoBanue Ha
nooera. Ctpoenne = KMBBIX O0BEKTAaX WU
00JICTBEHHOTO Ha repOapHbIX
nooera. V3en. | oOpasmax
Mexnyy3snue. Mopdosorun mooera.
MeraMepHOCTS. PackpeiTe QyHKIMit
Paznoobpazue BUIOM3MEHEHHBIX
1o0O€eroB. noOeros. Omnucanue
[ToGer u YKopoueHHbIE U CTPOEHUS https://www.yaklass.r
5.1 no0Oerosbie 5 yAJUHEHHbIE TMOOETH.  BEreTaTUBHBIX Y
CHCTEMBI BereratuBHble U TEHEPaTUBHBIX IOYEK.
TeHEepaTUBHBIC AHamM3 TONEPEeYHOTO
noGeru. [lonoxxenue — crnuia CTBOJIA
nobera B pacTeHui.
MIPOCTPAHCTBE. O3HakomiieHHe c
Bunounsmenennsie 0COOCHHOCTSIMH
nobGeru. Ilouka — cTpoeHUs cTels
3a4aTOYHBIM  MOOEr.  OJHOMOJBHBIX "
Crpoenue NOYKHU. | JIBYJOJBHBIX




PazHooOpasue mouyek:
BEreTaTUBHEIE,
BEreTaTUBHO-
reHepaTUBHBIE,
TeHepaTUBHBIC,
OTKPBITHIE, 3aKPBITHIC.
Bepxymieunsle,
OOKOBBIC (TIA3YIITHBIC)
u MIPHUIATOYHBIC
MOYKHU. Crebernb.
Mopdonorust credmus.
®opma ctebneit y
TPaBSHUCTHIX u
JPEBECHBIX PaCTCHHIA.
Anatomust  cTeOs.
Crpoenue cTeluis
JIBY TOJTBHBIX u
OJTHOJIOJIbHBIX
TPaBSHUCTHIX
pacTeHun.
Pacnonoxxenue
MPOBOSIIUX TKaHEH.
Crtpoenue cTeds
JPEBECHBIX PAaCTEHUH.
OyHKIMH cTels.
MexaHnnueckasi,
TPaHCTIOPTHASI.
BereraTtuBHoe
pa3MHOXEHHE
IBETKOBBIX PAaCTEHUM.
JleMoHcTpanus onbiTa

— nepeABUKEHNE
MHUHEPaTbHBIX u
OpraHUYECKUX

BEIIECTB IO CTEOIIO,
BUIOU3MCHCHHBIX

TPaBSAHUCTBIX
pacTeHuit; c
0COOEHHOCTSIMH
CTPOCHUS cTeluIs
JIPEBECHBIX PACTCHMIA.
HaOmronenue u
aHaJIN3
HepeIBUKCHUS
pacTBOpOB
MUHEPATBHBIX
BEUIECTB B CTEOJIAX
pacTeHuil Tpu  UX
OKpalllMBaHUU TYIIbIO
u YepHUIAMH
(TpaBAHHUCTBIE u
JPEBECHBIE
pacTeHus).

ObocHOBaHME TPUYNH
TPaHCIIOPTa BELIECTB
B PAaCTEHHH.




o0eros.

JlaGopaTopHbIie u
MIPAKTUICCKHE
pabotel.  M3ydeHue

Mopdomnorun mobera
Ha JKUBBIX OOBEKTAX
WM Ha TrepOapHBIX
obpasmax. M3yuenue
CTPOCHUS
BETrCTaTHBHBIX,
TeHEPATUBHBIX u
CMCIIAHHBIX  TOYEK.
PazHooOpasue mouek
y JPEBECHBIX
pacrenui. M3ydyenue
MOTEPEYHOr0  CITHJIA
CTBOJIA PACTEHUUA U
aHaJn3 BIIMSIHUS
HKOJIOTUIECKUX
YCIIOBHI Ha Pa3BHTHE
pacrenuii. M3ydyenue
ocoOeHHoCTeH
AHATOMHYECKOTO
CTPOEHUS cTebns
JIBYTIOJIBHBIX u
OJTHOJIOJTbHBIX
TPaBSIHUCTHIX
pacTeHuil (Ha >KUBBIX
o0beKTax WIM Ha
repOapHbIX
obpasmax). N3yuenue
ocoOeHHoCTeH
AHATOMHYECKOTO
CTPOCHUS cTebns
JIPEBECHBIX PACTEHUM.
N3yuenue




5.2

JIuct

TPAHCIIOPTAa BEIICCTB
B crebne. M3yuenue
MeTamop(ho30B
nooera.

Mopdonorust nucra.
JlucToBas miIacTUHKA,
OCHOBaHHUE JIUCTA,
YEPEIOK,
MPUINCTHUKU.
Paznoobpazue
JIUCTBHEB: dbopMbI
JIUCTOBBIX TUIACTUHOK,
KUJIKOBAHUE JIMCTHEB,
MPOCTHIE M CIIOKHBIC
JIUCTBSI.
JIucropacnonoxxenue
U JUCTOBasi MO3auKa.
Bunonsmenenns
JUCTHEB u ux
byukuun. Anatomus
aucTa. OnuaepMa U
YCTBUYHBIM amnmnapar.

Meszodumn.
IInrMeHTHI JIMCTA.
IImacTuael. Kunku
(cocymucro-
BOJIOKHUCTBIE MTyYKH).
OcobenHoctn
CTPOEHHUSI CBETOBBIX U
TEHEBBIX JINCTHEB.
OyHKIMHU JIMCTA.
3amacatonias,
3allUTHAS,
BEreTaTUBHOE
Pa3MHOKEHHE n

JpyTrue dbyHKIHH.

HUccaenosanue Ha
KUBBIX 00BEKTAX WIIH
Ha repOapHbIX
oOpa3siax

Mopdosioruu - JUCTA.
PackpeiTue QyHKIMit

BHJIOM3MEHCHHBIX
JINCTHEB.
Hccnenosanne c
IIOMOIIIBI0O CBETOBOTO
MHUKPOCKOIa
BHYTPEHHETO
CTPOCHUSA JINCTA.
O3HaKOMJICHHE c

NUTMEHTaMH  JIUCTA.
PackpsiTHe cymHOCTH
CBETOBOM U TEMHOBOM
ha3 dboTocuHTE3A.
OO0bscHeHue
o0pazoBaHus
Kpaxmajna B 3eJIeHBIX
JUCTBAX HA  CBETY
(¢purypsr FO. Caxca).
VYcraHoBneHue
B3aUMOCBSI3H YCIOBUMI
u WHTEHCUBHOCTH
nporecca
(dhoTocuHTE3A;
BIIUSTHUE
(dhoTocuHTE3a Ha
ypoxai.  OnucaHue
KOCMUYECKOW  pOJu

https://www.yaklass.r
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Tpancnupanys u
ra3ooobMeH. Bnusnue
BHEIIIHUX YCJIOBUH Ha

TPaHCIUPALUIO.
doTtocuHTE3.
3HaueHue
¢dorocunresa.
Kocmuueckas  poib
3€JICHBIX ~ PAaCTEHUH
(K. A. Tumwupsizes).
JIncroman, ero
NPUYUHBL, MEXaHU3M
U 3HAYECHHUE B JKU3HU
pacTeHus.
JemoHncTpanus
ONBITOB:  BBIIEJICHUE

MMUTMCHTOB JINCTA Ha
npuMepe CHUPTOBOM
BBITSDKKH
xJiopouia;
oOpa3oBaHue
Kpaxmalia B 3eJEHBIX
JUCTBSIX HA  CBETY
(purypsr FO. Caxca);
BIIUSTHUE CUJIBI CBETA
Ha BBIJICTICHHE
KHCIIOPOJIa BOJHBIMH
pacTeHusiMH (TIOACYET
Ty 3bIPEKOB
KHCIIOpO/1a).
JlabopaTopHbie u
MIPaKTUYECKHE
pabotel.  M3ydenue
Mopdonorun  nmucTa
Ha JKHUBBIX OOBEKTaX
WU repOapHbIX

3€JICHBIX ~ PaCTEHUMU
(K. A. Tumwupsizes).
HccnenoBanue u
00BsSICHCHHE
BEJTMYUHBI
TpaHCIIUPAIUH B
3aBUCHMOCTH oT

U3MEHEeHUs (haKTOpOB
cpensl (TeMmieparypa,
BIAXKHOCTb,  BETEp).
VYcraHoBneHue
B3aUMOCBS3€H MEXIy
CTpPOEHUEM u
(YHKIMSMU JIUCTA.




obpazuax. Tumbl wu
hopmytbr
JMCTOPACIIONIOXKEHHUS.
HUccnenosanue
aHATOMHMU JIHCTa C
MTOMOIIIBI0  CBETOBOTO
MHUKPOCKOTIA.
N3ydenue
MeTaMop(o30B JHUCTA.

5.3

Kopens
KOPHEBBIE
CUCTEMBI

u

Mopdonorust KopHs.
Bunel xopueii. Tumbi
KOPHEBBIX  CHCTEM.
AnaTomus KOpHSI.
30HbI KOPHSI.
KopneBoii  uexjuk.
CrtpoeHue KOpHS Ha
MONIEPEYHOM Cpe3e B

30HE BCACHIBAHUSI.
OyHKIUH KOpHS.
3aKkperuieHue
pacreHus B
cyOcrpare.
BcaceiBanue 51
MPOBEACHUE BOABI H
MHUHEpaTbHBIX
BeIIeCTB. 3amacaHue
MUTATENbHBIX
BEIIIECTB.
MunepanbHOE

NUTaHUE  PACTEHHUI.
[Toctynienue BOIBI U
MUHEPATBLHBIX

BemiectB. KopHeBoe
NaBJICHUE. DJIEMEHTEI
MUHEPAITBLHOTO

nutanusi  (Makpo- W

Uccnenosanne Ha
JKMBBIX OOBEKTAX HIIH
Ha repOapHbIX
obpasmax
MOP(OJIOTHH  KOPHS,
BHIOM3MEHEHUS
KOpHEH.
O3HaKoMJICHHE c
AHATOMMYECKHUM

CTPOCHUCM KOPHA Ha
TOTOBBIX

MHUKpOIIpenaparax.
HUccnenosanne c
IIOMOIIbIO CBETOBOTO
MHUKPOCKOIIa

CTPOEHUSI KOPHEBBIX
BoJiIockoB. OmnucaHue
npoliecca MUTAaHUS U

IBIXaHUS KOPHSIL.
OObscHEHUE
HEO0XOINMOCTH
BO3/TyXa Jinib:
pa3BUTHUSA KOpHEH.
HaoOmonenue 31
aHaau3 mporecca

MOCTYIUICHUSA BOJBI U3
ITIOYBBI B KOPCHB,

https://www.yaklass.r
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MHUKPO3JIEMEHTHI).

BripammBanne
pacTeHud MeTOJaMH
TUAPOIIOHUKH u
A’POIOHUKH.
Obecnieuenue
YCIOBUI TSt
JIbIXaHUS KOPHSI.
[pixanue KODPHH.
Cunres
OMOJIOTHYECKHU
AKTUBHBIX  BELIECTB.
BereraTtuBHoe
Pa3MHOKEHHE.
Bunonsmenenus
KOpHE# u ux
GyHKIHH.
JemoHcTpanus
OTpacTaHus
MPUIATOYHBIX KOPHEH
Ha npumMepe

CMOpPOJUHBI U APYIUX
pacTeHuni;
MIOCTYIUICHUs BOJBI U3

HArHETAOIIETO
NEUCTBUA KOpHSI.
Uccnenosanue
BIUSHUS BO3JyXa Ha
pas3BuTue KOpHEH.
HaOmronenue 3a
MPOIIECCOM
BBIpAIIUBaHUS
pacTeHui Ha
pacTBope

MUHEpAIbHBIX COJIEH
(meTon
TUAPOTIOHUKH).
BoiBnenue u ananus
IPU3HAKOB
HapyLIEHUS
MHUHEPAILHOTO
IOUTAHUS Yy pacTeHU
Ha OCHOBE
BHU3YyaJIbHON
JTMarHOCTUKH.
OOmbsicHeHHe
UCTIOJTb30BaHUS
3eJeHbIX  yJ0OpeHui

MOYBEl B  KOPEHb, JUISA POCTA M PA3BUTHS
HarHeTaroIIero pacTeHuil.

JIEUCTBUA KOpHS; ~ YCTaHOBJICHUE
BUJIOM3MEHEHHBIX B3aUMOCBS3€H MEXTy
KOpHEH. CTPOECHHEM u
JlaGopaTopHsble u  (GYHKIUAMU KOpHS.
MPAKTHYECKHE

pabotel.  M3yuenue

MOP(OJIOTHH  KOPHS

Ha JKHUBBIX OOBEKTaX

WITH repOapHbIX

obOpasmax. M3yuenue




AHATOMHUYECKOT0
CTpPOCHHMSI KOpHS Ha
TOTOBBIX
MHUKpOIIpernaparax.
N3yueHue crTpoeHus
KOHYMKA KOpHS
IIPOPOCTKA IIIEHULIbI
u IIEPBUYHOTO
CTPOCHUS KOpHS
upuca (WM Jpyroro
pactenus). M3ydenue
CTPOCHHUSI KOPHEBBIX
BOJIOCKOB C ITOMOIIBIO
CBETOBOI'O

MHUKPOCKOIIA.

Hccnenosanue

BIUSHUSL BO3JyXa Ha

pas3BuUTHE KOpHEM.

N3ydenue

MeTamop(}o30B

KOpHSIL.

BereratuBnoe OBnanenue

Pa3MHOKEHHE npuemMamMu

IIBETKOBBIX PACTEHHU = BETE€TaTUBHOIO

U €ro 3HAauYeHHE B  Pa3MHOKEHUSA

€CTECTBEHHBIX pacTeHuii Ha IpuMepe

YCIIOBHSIX u B KOMHATHBIX
BereraTtuBHoe CEIbCKOXO3SIMCTBEHHO = pacTeHuil. PackpbiThe

o https://www.yaklass.r

5.4 pa3MHOXKEHHE 4 i MpakTHKE. | CYNIHOCTH TEPMHHOB

pacTeHnit OcHOBHBIE (GOpMBI  «KJIOHUPOBAHHE

BEreTaTUBHOIO pacTeHui»,

Pa3MHOKEHUS: «MHKPOKJIOHAJIBHOE

KOpDHSIMHM, JIMCTBSIMH, = Pa3MHOXEHUE

HaJ3€MHBIMU U pacTeHui»,

MOA3EMHBIMU «KJIETOYHAs

mooeraMu. UHXKEHEPHS.




PazmuoxeHue
NpUBUBKOK. PaboTh

n.B. MuuypuHa.
KnonupoBanue
pacTeHui.
MuUKpOKIIOHATIBHOE
pa3MHOXKEHHE
pacrenuit. Kiierounas
WHXXEHEepus KaK
COBpPEMEHHas
TEXHOJIOTHSI
Pa3MHOKEHHUS
pacTeHui. ITouga.
PaGots1 B.B.
JloxkydaeBa O mOuYBe.
XapakTepucruka

mouBkl. PaznooOpasue
noys.  [lmomoponue
MOYBBL. Y I0OpEeHHs.
Hapymenus
MUHEPAITBEHOTO
NUTaHUS ~ PacTEeHUH.
ArpoTexHuYecKue
npueMsl  00paboTKH
nouBbl. [loHsiTe o
ceBooOOpoTe U  €ro

3HAYCHHUU JJI
BBIpAIIUBAHUS
CEITbCKOXO03SMCTBCHH
BIX KYJBTYD.
JemoHCTpanus
CII0CO00B
BEreTaTUBHOT'O
pa3sMHOXXEHUS Ha

NpUMepe KOMHATHBIX
pacTeHuil.




JlaGopaTopHsble u
HPaKTUYCCKHE

pabotel.  M3yuenue
MHTO32 B KOpCLIKE

JyKa. N3yuenne
JKU3HEHHBIX LIHUKJIOB
pacTeHui Ha

repOapHbBIX 00pa3iax.
Metonasnl

MHKPOKJIOHAJILHOTO
Pa3MHOKEHHUS
pacTeHuH.
OnHOAONbHEIC u  Krnaccupunuponanue
JIBynOIBHEIE. OCHOBHBIX KaTeropui
CemeiicTBa CHCTEMAaTUKHU
LIBETKOBBIX. pacTeHuN.
JIByionbHbIE: IIpumenenne
Kpecrouernsie, OMOJIOrMYECKHX
Po3zousernnie, TEPMUHOB U TOHSATHM:
ITacnnenoBEIe, CHCTEMAaTHKa,
C0XHOIIBETHEIE, LIapCTBO, OTHel,
MOTBITBKOBEIC KJacc, CEMENCTBO,
(boGoBrIe), pon, Buj. BolsiBieHue

55 Knaccudukarg 30HTHYHEIE. CYIIECTBEHHBIX https://www.yaklass.r

' Ul IIBETKOBBIX OnHOAONBHEIC: NPU3HAKOB pacTeHuit:  u/
3maku, oTaena
AMapuJUIIHCOBBIE, [TokpeITOCEMEHHBIE
Jlunelinbie. (I1BeTkOBBIE),
OpxunHsle. KJIaCCOB
OTimunTenbHBIE (OnHOMOTBHBIE,
npu3Haku. DPopmynsl | J[ByJOIBHBIC) i
51 IarpaMMbl = CEMEHNCTB
L[BETKOB. (KpecromseTHbie,
Hukopactymne u IlacnenoBeie u Ap.).
KYJbTypHbIE VYcraHOoBICHHE
MpEICTaBUTETU B3aMMOCBSI3EH MEXKIY
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CEMEHCTB, ux
3HAQUEHHE B MPUPOJIE
u UCII0JIb30BaHUE
YEJIOBEKOM.
Pacnpoctpanenue wu
9KOJIOTHS LIBETKOBBIX.
JlaboparopHsbie u
MPaKTUYECKUE
pabotel.  M3yuenue
OTJINYUTEIbHBIX
MIPU3HAKOB
npeAcTaBUTENeH
CEMENCTB
MOKPBITOCEMEHHBIX.
Omnpenenenue
npeAcTaBUTENeH
pa3IMYHBIX CEMENCTB
C  HCIOJIb30BAaHHEM
ONpeACIUTENEH
pacTeHuin 1581071
OTIpeACTUTENbHBIX
KapTOYeK.

0COOEHHOCTSIMU
CTPOCHUS
MOKPBITOCEMEHHBIX
pacteHui u ux
CHCTEMaTHUYECKOI
MIPUHAJIC)KHOCTBIO.
[IpakTuyeckas padbota
«Omnpenenenue
CEeMEHNCTB Hu ux
OTJIMYUTCIIbHBIX
MIPU3HAKOB o
cXeMaM, OIMMCaHUSIM U
M300paKCHUSIM.
Hccnenosanne
BHJIOBOM
MIPUHAIC)KHOCTH
MOKPBITOCEMEHHBIX
pacTeHun
(ompenenuTens
pacTeHuil)».

Pasnea 6. JxoJiorust pacrenunii. PacteHusi B IpMpoIHBIX CO00IIEeCTBax

6.1

IKOIOTHUS
pacTeHUN.
PacTenns
MPUPOTHBIX
co00I1IeCTBax

B

Pacremuss u cpena
oburtanwms.
DKOJIOTHYECKUE
(daxTopsl. PacTenus u
YCIIOBUS HEXUBOU
TIPUPO/IBI: CBeT,
TeMIiepaTypa,
BJIAYKHOCTB,
MHUHEpaJIbHBIM COCTaB
MTOYBHI.
DKOJIOTHYECKHUE

PackpeiTHe nOHATHI
«OKOJIOTUYECKHE
(akTops»,
«OKOJIOTUYECKHE
IpYNIIbl  pacTeHUi»,
«pUTOIIEHO3Y,
«OUOIICHO3Y,
«3KOCHCTEMAY.
ObocHoBaHMe
nporecca  pa3BUTHS
pPAcTUTENBLHOTO MHpa

https://www.yaklass.r
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IPYHIIBI  PACTCHUM.
Pactrenuss u ycioBus
KHABOM MIPUPOJIBL:
MpsIMOE€ U KOCBEHHOE
BO3JECHCTBUE
OpraHHU3MOB Ha
pacTeHus.
Bzaumocssizu
pacTeHui MEXIY
co0oil u ¢ apyrumu
OpraHu3MamH.
3HaueHUe MOYBEHHBIX
OpPTaHHU3MOB TUTST
MUTAaHUS ~ PacTEHUM.
Puzocdepa.
bakrepuanbHbie
KJTyOEHBKH.
Muxkopuza (3HIO- U
SKTOMUKOPH3A).
3eneHble  yIOOpEHUS.
PacturensHoe
co001IeCTBO
(buToreHo3s).
buonenos.
DKocucTema.
buopaznoobpasue.
Bunosoi COCTaB
PaCTHTENBHBIX
COOOIIIECTB,
JOMHUHHPYIOIIINE B
HHUX BUJBl PACTCHMI.
Pacnpenenenue
BUJIOB B
PaCTHTENBHBIX
CcOo00IIIeCTBAX.
SpycHOCTB.

Ha 3emie. BoisiBieHue
IPUMEPOB
BO3HUKHOBEHUSA
IPHUCIIOCOOJICHHOCTH
pacteHuid K cpeae
obuTanus.
OOBbsicHeEHNE
B3aMMOCBSI3H
OpPTaHW3MOB.




PacturensHbie
CO00I1IeCTBA: JIeca,
ayra, 6osoTa,
TYHIPBI,  IyCTHIHU.
[TpucnocobneHHOCTH
pacTeHuil K cpene u
MecTam oOuTaHusl.
CMeHa pacTUTENbHBIX
coo0mIecTB.
PacturtenbHOCTh
(pacTutenbHbBIN
TTOKPOB). dropa.
Bzaumocss13b
OpTaHU3MOB.
Wudexnnonnsie
00JIe3HU pacTeHUl u
ux BO30OYIUTEIH.
BupycHsie
(Mo3amyHasi 00JIe3HB
tabaka,
MEeCTPOJICTIECTHOCTh
TIONIbIIAaHA U JApYyTHUe),
IrpuOKOBBIE
(pxaBunHa,
MyYHHCTasi poca) u
OakTepHaIbHbIC
(Moxpast THUJIb)
3a00JiIeBaHUS
pacTeHui.
NMmyHuTET y
pactenuii. [IpnumHbI
pacmpocTpaHeHus
MH(EKITMOHHBIX
Ooye3Held  pacTeHui.
[TpunHIUIIBI
poUIAKTUKH u




JICYCHUS
MH(EKIUOHHBIX
Oosie3Hel pacTeHUi B
MIPaKTUKE

pacTeHHEBO/ICTBA.

DKCKypCcuu W
BUJICO3KCKYPCHUHU.
W3ydenue BHIOBOTO
cocraBa u
9KOJIOTUYECKOTO
COCTOSIHUSI OJJTHOTO W3
pacTUTENIbHBIX
COOOIIECTB PEruoHa.
JlaGopaTopHbie u
MIPaKTUYECKHE
paGotbl.  M3yueHue
0CcOOEHHOCTEH
CTPOEHHs  pacTeHUu
Pa3IMYHbIX
9KOJIOTHUECKUX
rpynm.

Hroro no pazneny 7

Paszpnen 7. PacTuTebHBIN MUP M AeSITEILHOCTh YeJI0BEKa
PasBurtne Onucanue  LIEHTPOB
pacTUTENILHOTO MHUpPA. ~ MHOTrooOpasus "
KusHp pacteHHii B =~ IPOMCXOXKICHHS
BOJIE. IlepBple | KyJIBTYpHBIX

7.1

PactutenbHbBIN
MUD 51
NEeITENLHOCTD
yeJIOBEKa

Ha3eMHBIC PACTCHHUS.
OcBoeHue
pacTeHHSIMH  CYIIIH.
Oransl pa3BHUTHUS
HAa3€MHBIX pPaCTEHUMU
OCHOBHBIX
CUCTEMAaTUYECKUX
rpynn. Puanogutser —

pactennii. Packpeitue
MTOHATHIA:

3eMIIEIETINE;
KYJbTypHbIE
pacreHus,
VCKYCCTBEHHBIN
otbop,
HAaCJIEICTBEHHOCTb,

https://www.yaklass.r
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nepBbIe
COCYIUCTBIE
pacrenus. llosBnenue
TKaHed W OpraHoB.
Pons JIPEBHUX
MariOpOTHUKOBUIHBIX.
VYcnoxHeHue
pacTUTENBHOTO MHUpPaA
B nporecce
3BOJIIOLIUH.
[Taneo6oranuka.
Hckonaembie ocTaTKu
pacTeHui.
OxkameHenocru.
Otneuatku. «Kuble
HCKOIAeMbIE» Cpelu
COBPEMEHHBIX
pacTeHun.
KynerypHble
pacteHus u ux
MIPOUCXOKICHUE.
eHnTpeI
MHOTroo0pasus u
MPOUCXOKACHUS
KYJbTYPHBIX
pacrenuit (mo H.W.
Basunosy). Kynerypa
3emIIeIeTusl.
KynerypHble
pacreHus
CENBCKOXO35ICTBEHH
BIX YTOJIUM:
OBOILHBIE, IUIOJOBO-
SITOAHBIE,  TOJIEBHIE.
[IpencraBnenus 0
CEJIeKLIUU u

Ha3CMHBIC

U3MEHYHUBOCTbD.
Knaccudumnuposanue
KYJIBTYPHBIX
pacteHui o
XO035MCTBEHHOMY
npu3Haky. Onucanue
METO/IOB  BBIBEJCHUS
HOBBIX COpTOB
KYJIBTYPHBIX
pactenuii. PackpbiTre
IIPEACTABICHUI 0
CEJICKIINH u
OMOTEXHOJIOTHM, HX
poIu B CO3JaHHH
HOBBIX
POJOBOIBCTBEHHBIX
KyJIbTYyD;
MIPOJIOBOJILCTBEHHOM
0€30I1aCHOCTH;
OaHKax CEMSIH;
KPUOKOHCEPBAIIUH.
HccnenoBanue
CENBbCKOXO35ICTBEHH
BIX pacTeHun
peruoHa; COPHBIX
pacTeHuil  peruoHa.
BrisiBnenne qepT
pUCTIOCOOTIEHHOCTH
JTUKOPACTYIIIHUX
pacTeHull K U3HHU B
9KOCUCTEME TOopoja.
ObocHoBaHHEe  Mep
OXpaHbI pacTeHui.
Onucanue
COBPEMEHHBIX
3KOJIOTUYECKHUX




OMOTEXHOJIOTHH.
MeToasl  BbIBEACHUS
HOBBIX COpPTOB
pacTeHuH.
Bo3HukHOBEHUE
KOHTPACTHBIX
MPU3HAKOB y
pacTeHui OJTHOTO
BH/JIA.
HckyccTBeHHBIM
oToop.
Hacnencrsennocts,
U3MEHYUBOCTD.
Co3nanue HOBBIX
MPOI0BOIBCTBEHHBIX
KYJBTYD.
[IponoBonbcTBEHHAA
0e30MmacHOCTh. baHku
CEMSIH. Pacrenus
ropojia, 0COOEHHOCTH
TOpPOJICKON  (IOpHI.
3aHOCHBIE u
a0OpUTEHHBIE  BUJIBI.
CHHaHTpPOIHBIE,
COpHBIE pacTeHus.
HNHTpORyLEHTEI.
[Tapku, necomapku,
CKBEpHI,
OoTaHMYECKHE
JEHApAPUH.
O3enenenue.
Komuarnsie
pacTeHus,
LIBETOBO/ICTBO.
TlociaencTBus
JesATETbHOCTH

caJipl,

npobiem B
COXpaHCHHUHU
pPaCTUTENLHOTO MHpa
3emumn.  OOBsicHEHUE
polu W 3HAYCHUS
KYJITYPHBIX
pacTeHud B KU3HU
YeII0BEKa.




YyeJnoBeKa B
skocucrtemax. Oxpana
pacTUTENBHOTO MHUpA.
Boccranosnenne
YUCJIICHHOCTH PEIKUX
BHUIOB pacTeHui.
Ocobo  oxpaHseMbie
MIPUPOJHBIE
TeppuTopuu (nanee —
OOIIT):
3aMOBEIHUKH,
3aKa3HUKH,
HallMOHAJIbHBIE
napku, OuochepHbIe
3anoBegHUKU. OXxpaHa
pactenmii. Pactenus
Kpacnoit KHUTHU
Poccuiickoit
denepanuu.
DKCKypcuu WJIH
BHJICODKCKYPCHUH.
PazButune
pacTUTEIBLHOTO MHUpa
Ha 3emiie (IKCKypCHs
B
MaJCOHTOIOTUUECKHI
WIA  KpaeBeIueCKui
My3eit).
JlaGopaTopHbie u
MIPaKTUYECKHE
pabotel.  M3yueHue
CEJIbCKOXO35MCTBEHH
BIX PACTEHUU CBOETO
peruona. M3zydenue
COPTOBBIX
ocoOeHHoCTeH




KYJbTYPHBIX

pacTeHuH.
Utoro no pazneny 3
OBILIEE
KOJIMYECTBO
YACOB I10 68 28

I[TPOTPAMME




8 KVIACC

Ne
/
I

Haumenosanue

pa3lielioB U TeM

IPOrPaMMBI

KommyecTtBo yacos

Paznen 1. I'pulbl 4 rpu6ono100HbIe OPraHU3MbI

11

['puls
rpubono100HbIE
OpraHHU3MBI

n

Bcer Kontponeusl = IIpakTruecku
0 e paboTbI e paboTbI
6 3

[Iporpammuoe
coJiep)KaHue

Muxkosorus — HayKa O

rpudax. O6mas
XapaKTepUCTHKA
rpu0oB.
Mopdonoruueckue
0COOEHHOCTH
BEreTaTUBHOIO Tena.
['udwi, MHLIEIIUH.
OcobenHoctu
CTPOCHUS KJIIETOK
rpu6oB. CXOICTBO M
pazmuyus c
pacTeHUsIMH u
KUBOTHBIMH.
[Turanue rpuboB
(CUMOMOHTHI,
canpoTpodsl,
napasuThl).
PasmuOxeHue rpudos.
[InecueBbie  TpHOBIL
CnenoOHbIe "
SITOBUTBIE TpHUOBL.
3UTOMUILIETHI.
OcHOBHBIE YepTHI
OpraHu3aIu Ha
npuMepe MyKOpa.
Pons B mpupose u
KU3ZHU YyelioBeKa.

DIJIEKTPOHHBIE
(ungpoBbie)
o0Opa3oBaTenbHbIC

pecypcsl

XapakTepucTUKa
NeSATeTbHOCTH
00ydJaronmxcst

Brrssnenne https://www.yaklass.r
XapaKTePHbBIX u/

MIPU3HAKOB

CTPOCHUS u

JKHU3HECATCIIBHOCT

u rpuboB.

Hccnenosanue

CTPOCHUS

OIHOKJICTOYHBIX U

MHOTOKJIETOYHBIX

rpuboB; mpolecca

Pa3MHOXKEHHUS
IPONIKEM;
CTPOCHUS
IIJIOJOBBIX
HUTSTTOYHBIX
rpuboB.
OOBsicHEHHE
CXOJICTB u
paznuuuii rpuboB ¢
pacTeHHUSIMH u
JKUBOTHBIMU.
Onucanue
MHOT000pa3us
3UTOMHUIIETOB,
ACKOMHUIICTOB,
JINIITAWHUKOB,
0a3UIMOMUILIETOB

TCI




ACKOMHIIETEI 580071
cyMyatblie TpHOBI.
OcoOeHHOCTH
CTPOEHUS u
JKU3HECITSILHOCTH,
pacrnpocTpaHEHHE U
SKOJIOTHYCCKOC
3HaueHue. CtpoeHue
Ha npumepe
IICHUITHIIA.
OIHOKIJIETOYHEIC
ACKOMMUIICTHI -
JIPOKIKHU.
Hcnonb3oBanue
JIPOKIKEN npu
BBIIICYKE xje0a.
[Tapasutnueckue
MIPEACTABUTENH
ACKOMHIIECTOB
(Bo3OytuTEeNN
CIIOPBIHBH, napIim,
MYYHHCTOH POCBI H
Apyrue) M Bpef,
HaHOCHUMBIH MU
CEIBCKOMY XO3SIICTBY.
basuguomuiieTsl.
OOmasa
XapaKTEePUCTHKA,
0COOEHHOCTH
CTPOEHHUS 51
Pa3MHOKEHHUSI Ha
MpUMepe HUISTOYHBIX
rpu0oB. 3HavyeHNE
rpuboOB B IPUPOJE U B
KU3HA YeJIoBeKa.

Coveno0OHbIe u

Ha npuMepax
THIINYHBIX
IIPEICTABUTEIICH.
Brrsasnenne
0COOEHHOCTEH
CTPOCHUS "
’KU3HEHHBIX I[UKJIOB
TICEBIOTPUOOB.
Hccnenosanue
CTPOCHUS H
’KU3HEHHOT'O I[UKJIa
BO30yIUTEINS
¢dburodToposa
KapTodens.




SITOBUTEIE TpUOBI.
[Tapasutuueckue
MPEICTaBUTEIN
0a3UINOMUILIETOB
(romoBHEBBIE,
pKaBYMHHBIC,
HEKOTOPBIC
TpyTOBBIC). MuKOpH3a
u ee 3HAYCHHUE.
I'pubGonomno6HbIC
OpTaHU3MBI.
Oco0eHHOCTH
CTPOCHUS KJIETOK.
OOMUIIETHI.
[Tapasutnueckue
MIPEACTaBUTEIH
OOMHUIIETOB Ha
npumMepe GUTO(TOPHI.
Oo6mias
XapaKTepUCTUKA
JTUXCHU3UPOBAHHBIX
rpubOB (MHUIIAWHUKN).
OcobeHHOCTH
MOpGOJIOTHH u
AHATOMHYECKOTO
CTpOEHUS
JINIITAHHUKOB,
MMUTaHUE u
pa3MHOXKEHHE.
MHuoroob6pasue u
JKOJIOTHYECKHE
TPYNIbl JTUIIAHHIKOB.
3HadeHue
JIMIIAaHHUKOB B
pupoIe n
XO03SMCTBEHHOM




JACATCIIbPHOCTHU

YeroBeKa.
WNupukaropHas  poiib
JUIIATHUKOB.
JlnmaiHukH —
MUOHEPHl TPUPOIHBIX
CO001IeCTB. Ponp
rpubOB B KPyroBOpOTE
BEIIICCTB B
HKOCHCTEME. Ponb
rpudoB B
Mo4YBOOOpa30BaHUN U
obecrieyeHnn
IJIOJIOPOJIUSL  TIOYBHI.
bonesznerBopHbIE
(mapa3uTudecKue)
TpUOBI. MuKko3bl.

Mepsl npopuIaKTUKH
MHKO30B.

JlaGopatopHsble u
MPaKTUYECKHE
paGotel.  M3yueHue
ocoOeHHoCTeN
CTPOCHHUSI  IJIOJOBBIX
TeN HUTSTIOYHBIX
rpudoB Ha
MHUKPOCKOTTHYECKIX
npernaparax u

MyJspkax.  M3ydeHwue
CTPOEHHUS IIJIECHEBBIX
rpuboB: Mykopa WU
neHua. Msyuenue
BIIUSIHUS BHEIIIHUX
(dakToOpoB Ha mpoIiece
Pa3MHOKEHHUS

Ipoxokel. M3yudenue




CTpOEHUS u
KM3HEHHOT0  IMKJIA
butodTOpHI Ha
KMBOM U TrepOapHOM
Marepuaie. M3ydenue

MYJISIKH KHUBOTHBIX,

poJIM  3HAHUU O

CTPOCHHUSI
JIMIIAaHHUKOB (Ha
repOapHbIX
oOpa3siax).
Hroro no pazneny
Pa3nen 2. )KuBoTHbIE
2.1 3o0yt0THS — HayKa OO0mme u | Osuakomienue ¢ https://www.yaklass.r
0 YKHBOTHBIX cIielfanabHbIE 00BeKTaMHU u/
pazzensl  300JI0THU.  HM3YyYCHHS
Kparkas HUCTOpUSI = 300JI0THH, ee
pPa3BUTHSL  300JIOTMU.  pa3/ieliaMHu.
Ob6ume u  PackpeiTue
CIIEIHAIBHBIE METOJIBI ~ TEPMHHOB H
M3YYCHHs] >KUBOTHBIX.  TOHSTHUNA 300JOTHH:
CBs3p  300JIOTHM C | TEIBMHUHTOJIOTHS,
IPYTHMH U HayKaMd, OSHTOMOJIOTHS,
M€ IUITHHOM U HXTHOJIOTHS,
CEIIbCKUM OPHUTOJIOTUS H Jp.
XO3SHCTBOM. YcranosneHnne
3HaueHue B3aHMOCBSI3H c
300JIOTHYECKUX JIPYTHMH HayKaMHU.
3HaHUU s yenoBeka.  I[IpumeHnenue
[Ipodeccun venoBeka,  OHOIOTHIECKUX
CBSI3aHHBIC C  TEpPMHHOB u
300JIOTHEH. TIOHSITHI: 300J10TH,
JlemoHcTpanus 9KOJIOTHSI, STOJIOTHUS
MOPTPETOB  YYEHBIX,  IKUBOTHBIX,
HU300paKeHU, MaJe0300JI0TUs U
MOJEJeH JKUBOTHBIX,  JIp. PackpeiTue




BIIQXKHBIX IPENapaToB
u Ipyroe.
JlaboparopHbie u
MPAKTUYECKHE
pabotel. CocraBneHue
pPEKOMEHJalUi o
cOOpY 300JIOTHUECKUX
KOJUIEKIIUH.
CocraBnenue
onucaHui mpodeccui,
CBSI3aHHBIX c
300JI0THEH.

KUBOTHBIX TUTST
YelloBeKa.
[IposiBnenue
uHTEepeca K
npodeccusm,
CBSI3aHHBIM c
U3YYCHHEM
KUBOTHBIX
(omcanue
npodeccuii).
O3nakomieHue ¢
oomumMu u
CHeIUATEHBIMU
300JIOTMYECKUMU
METOIaMHU
UCCJICJIOBAHMSI.
[IpoBenenue
HaO0IeHU I c
KUBOTHBIMHU:
ONMCAaHHE  IIeJIei,
BBIJIBIDKCHUE
TUIOTE3
(TIpenoaoxKeHuit ),
MOJTy4YeHUE HOBBIX
(daxToB. Onucanue
U UHTEpIpeTarus
JTaHHBIX C IENBI0
000CHOBaHUS
BBIBOJIOB.
Osnanenue
npuemMamMu  paboThI
c  OuoIOTHYECKOU
uHpopmaruend u ee
npeoOpazoBaHue.

2.2

OcobeHHOCTH
CTPOCHUS

OcobenHoctu
CTPOEHHUSI  KUBOTHOM

Hccnenosanne
XUMHYECKOTO
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KUBOTHOU KJIETKH

KJIETKU.
MHOTrOKI€TOYHOCTD.
Tkanu JKUBOTHOT'O
opranusMma. Ctpoenue
U (QYHKUMU TKaHEH
KUBOTHOI'O
opranusMma. Oprassl 1

CUCTEMBI OpraHoB
JKUBOTHOTO
opranuzma.  ®opma
Tena YKUBOTHOTO,
CUMMETpHUS Tea,
pasmepsl Tela.
JlaGopaTopHbie u
MIPAKTUICCKHEC
paboTHI.

HccenenoBanue KeTok
I10J MUKPOCKOIIOM Ha
BPEMEHHBIX
MUKpOIpenaparax.
CpaBHeHue
pacTUTENBbHOU 151
YKUBOTHOM KJIETOK.
N3yuenue TKaHen
KUBOTHBIX.

coCTaBa OpraHu3Ma.
Brrssnenne
CYIIECTBEHHBIX
MPU3HAKOB
JKUBOTHOM KJIETKH.
Onpenenenue 1o
BHEILIHEMY BUTY
(M300pakeHUSIM U
cxemam)
OpraHOUJIOB
JKUBOTHOM KJIETKH.
Omnuncanue
CTPOCHUS 31
JKU3HENCATSILHOCT
174 JKUBOTHOM
KJICTKH.
UccnegoBanmne 1mon
MHUKPOCKOIIOM
JKUBOTHBIX TKaHEH.
YcTaHoBIEHUE
B3aHMOCBSI3CH
MEXIY
0COOCHHOCTSAMU
CTPOEHUS H
byHKIHIMU
TKaHEH.
YcranosneHnne
B3aNMOCBSsI3¢it
OpTraHOB H CHCTEM
OpraHOB
’KUBOTHOTO
OopraHu3ma.
CpaBHeHne
CTPOEHHSI OPraHOB
U CHCTEM OpraHoB
JKUBOTHBIX.




OObsicHeHne
MPOLIECCOB
KU3HEAESTEIIbHOCT
u KUBOTHBIX.
O3HakomieHue ¢
YPOBHSMU
OpraHu3aIu
KU3HU.
Hroro no pazueny 4
Pa3zpnen 3. CTpoeHne U )KNU3HEAEATEIbHOCTD })KUBOTHOT0 Opranu3sMa Opranu3MeHHbIH YPOBEHb OPraHU3aluM KU3HU
3.1 [Tutanue y 3 [Tutanue y
YKUBOTHBIX JKUBOTHBIX. Drarsl
MUTaHUS Y )KUBOTHBIX.
Tunbl MMUTAHUS.
OHAOLUTO3 u
AK30IIUTO3.
Knerounoe u
MOJIOCTHOE
MUIIEBAPEHUE.
[Tpoucxoxnenue
MUIIeBapUTETHHON
CHUCTEMBI. DBOJIOIHUSA
MUIIeBapUTETHHON
cuctembl. Pasnenenne
MUIIeBapUTETHHON
CHUCTEMBI Ha OT/IEJIbI.
OcobenHoctu
MTUTaHUS
PaCTUTETHHOSITHBIX
KUBOTHBIX.
OcobenHoctu
MUTaHUS XHIIHBIX
JKUBOTHBIX.
JlaGopaTopHubie u
MPaKTUYECKHE
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pabGotel.  M3yueHue
HHUTaHUS

MPOCTEUILIETO noJ
MHKPOCKOIIOM Ha
BpeMeHHBIX
MHKpOIpenaparax.

N3yuenue  nurTaHus
OT/IEJIbHBIX

IIPEACTABUTENECH
Pa3IUYHBIX rpymnmn
KHUBOTHBIX.
3.2 Tpancnopr y Tpancnopr y https://www.yaklass.r
KHMBOTHBIX KHUBOTHBIX. u/
Tpancnopr y

CTpEKaIoUINX U I'yOOK.
[Tonoctn  Ttema y
JKUBOTHBIX.
IIpoucxoxnenue u
CTPOCHHUE NEPBUYHOU
nosnoctu.  PasBurtme
BTOPUYHOU
(LIeTOMUCYECKO)
MOJIOCTH.  DBOJIIOLUSA
MOJOCTEN  Tena y
KUBOTHBIX. DyHKIUU
MIEPBUYHOMN u
BTOPUYHOW  IOJIOCTH
Tela. ITpyunHsI
BO3HHUKHOBEHUS
TPaHCIIOPTHOM
CUCTEMBI.
dopMupoBaHue
KPOBEHOCHOM
cucrembl.  DyHKIMMN
KPOBEHOCHOM
CHUCTEMBI. 3aMKHYThIE




u HC3aMKHYTBIC

KPOBEHOCHBIE
cucteMbl. CBs3b TUIIA
KpPOBEHOCHO
CHCTEMBI co

CTPOEHHEM  TOJIOCTH
Tena.
KpoBoobGparmienue.
Cepaue.  DBomrouus
KPOBEHOCHOM
CUCTEMBI y
MO3BOHOYHBIX
JKUBOTHBIX.

3.3

[p1xanue
JKUBOTHBIX

[pixanue y
JKHBOTHBIX.
Hcmonn3oBanne
KHUCJI0pOJia
JKUBOTHBIMHU.

Hudpdysus. [pixanue
HOBEPXHOCTBIO  Tela.

Jpixanue y
JIBYXCJIOMHBIX
JKABOTHBIX.
dopMupoBaHue
JIbIXaTeIbHBIX
opraHoB. Jlpixanue B
BOJIHOM cpene.
Kabper. [pixanue B
Ha36MHOU cpene.
[prxanue npu
IIOMOIIIU Tpaxemu.
Jlerkue.  DBomronus
IBIXaTeIbHOU
CHUCTEMBI y
MMO3BOHOYHBIX

KHUBOTHBIX.
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3.4 Brigenenue y Brinenenue y https://www.yaklass.r

JKHBOTHBIX JKUBOTHBEIX.  OcMoc. u/
OcMoTHYECKOE
napienue. CtpoeHue
BBIJICTUTEIILHOM
CHCTEMBI y
JKMBOTHBIX.
DBOIIONU
BBIJICTUTEIILHOM
CHCTEMBI y
JKUBOTHBIX.
BrinenurennHas
cHcTeMa
He(puaIUaIBEHOTO
THIIA.
[IporonedpunnanpHa
bl BBIJICIUTEIIbHAS
cHucTeMa.
MetanedpuananbHas
BBIJICIUTEIIbHAS
CHCTEMA. CBs3b
CTPOEHHUS
BBIZICTUTEIILHOM
CHCTEMBI C THIIOM
IMOJIOCTH Tena.
BrigenurensHeIe
CHCTEMBI  aKTUBHOIO
THIa. MaJabIUrueBkIe
COCyAbl.  DBOJIIOIHUS
MOYEK y TTO3BOHOUHBIX
JKHBOTHBIX.

3.5 Omnopa " Onopa u IBUXKECHUE Y
JIBIDKCHUC y JKUBOTHBIX.  Opranbl
JKUBOTHBIX JIBUDKEHUSI Y KIIETKH.

I'mppocratnueckuit
ckener.  HapyxHblil




ckener. BHyTpeHHuMi
CKeJIeT.
dopMupoBaHue
PBIYKHBIX
KOHEYHOCTEH,
MPaBUIIO pbryara.
OBOJIOLUS  ONOPHO-
IBUTaTEILHONU
CHCTEMBI y
IMO3BOHOYHBIX
JKUBOTHBIX. CTpoeHue
MbII. JIBmkeHue B
BOJIC. [L1aBanue.
BrITankuBaromas
cwia. IlnaBartenbHbIC
ny3bipu. J[BukeHUE B
HAa3eMHO-BO31yILLIHOMN

cpene. [Toner.
ITongnemHuas cua.
Paznuunbie THIIBI
MoJIeTa.
3.6 Perymsiust Perymsiiust https://www.yaklass.r
JKU3HEICITEIBHOCT JKU3ZHEJEATEIILHOCTH Y u/

N Y )KUBOTHBIX

JKUBOTHBIX. HepBHas
" ryMopajbHas
perysus.
Ocobennoctu
HEPBHOM  PETYJISILUU.
Huddys3nas HepBHas
cucTeMa. lNanrnmn.
IlenTpanbHas u
nepudepudeckas
HEpBHas cucTtema.
Hedanuzarusi.
OBOJIOLUS  HEPBHOU
CUCTEMBI y




Hroro no pazgeny

18

MI03BOHOYHBIX
KUBOTHBIX.
I'opmonanbHas
perynsuus.
Ocobennoctu
TOPMOHAJIBHOM
perymsauuu. [Ipumepsr
HEPBHOM u
TOPMOHAIBHOMN
peryJsiluM.

Pa3znen 4. PaznooOpa3ue ;KUBOTHBIX

4.1 JIByxcioiiHple  H
TPEXCIIONHBIE
JKUBOTHBIE M HX
0COOEHHOCTH.
JIByXCIIOMHBIE
YKUBOTHBIE

4

Tun Crpexkaroniue,
W
KuieunomnonoctHele.
Ocobennoctu
KJIETOYHOU
OpraHu3aIuy.
DnuaepMmuc u
racTpOJAEPMHC.
CrpekarenbHble
KIeTKU. JKu3HEHHBIM
UMK  CTPEKaloluX.
dopMupoBaHue
Meny3bl. JKu3HEeHHBIH
MUK CIUGOUTHBIX H
TUAPOUIHBIX — MEAY3.
Kopamsr.
JlaGopatopHsble u
MPaKTUYECKHE
paboTHL. N3yuenue
CTpOEHUS u
JKU3HEACSATENIbHOCTU
TUJPBI. Nzyuenue
XUMHUYECKOTO COCTaBa

BrisaBienue https://www.yaklass.r

XapaKTePHbBIX u/
NIPU3HAKOB,
CTPEKAOIIIHX:
CIIOCOOHOCTh K
pereHeparum,
MOSIBJICHUE
HEpPBHOM CETH U B
CBSI3M C  OTHUM
pedaekTopHOTO
MOBEICHU W Jp.
VYcranaBnuBaHue
B3aMMOCBSI3H
MEXTY
0COOCHHOCTSIMU
CTPOCHHUS  KIIETOK
TeJa CTPEKAIoNX U

ux GyHKIUAMU.
PackpeiTie  posn
Oecrosoro u
I10JIOBOTO
pa3sMHOXEHUs B
KU3HU




4.2

Tpéxcioiinbie
JKUBOTHBIE

CKCJICTa
KOJIOHHUAJIBHBIX
KOpaJlJIOBBIX ITOJIMIIOB.

DopMHUpPOBaHUE
II0JIOCTH Tena.
Ocobennoctu u
(GYHKIMM BTOPUYHOM
II0JIOCTH Tena.
Opranbl  BBIICTICHUS:
IPOTOHEPPUAUU U
MeTaHeQpUIuu.
OO6uwmit TUIaH
CTpOEHUS
TPEXCIONHOTO
KUBOTHOTO.
Ocobennoctu
OpraHu3aluu
TPEXCIONHBIX
KUBOTHBIX.
bunarepanbnas
(IBYCTOPOHHSIS)
CUMMETPHS.
ITepBruHOpOTHIE
JKUBOTHBIE.
Tpoxodopubie
JKUBOTHBIE.
JInnsronme
JKUBOTHBIE.
BTopuuHopoTsie

CTPEKAIOIIHX.
OOBbsicHEHHE
3HAYCHUS
CTPEKAIOIINX B
OpUPOJE U KU3HU
yeJIoBeKa.
UccnenoBanue
CTPOCHHSI,
NepeIBIKCHUST U
MIUTAHUS THIPBHIL.

BrisaBnenue
XapaKTePHBIX
PU3HAKOB
TPEXCIOMHBIX
KUBOTHBIX.
HccnenoBanue
PU3HAKOB
MPUCTIOCOOTICHHOCT
U K cpefie OOMTaHUs
TPEXCIONHBIX
KUBOTHBIX,
apryMEHTHPOBAHHE
3HAUCHUS
MPUCTIOCOOICHHOCT
u.

https://www.yaklass.r
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JKHUBOTHBIC.

4.3

Tun
4epBU

Ilnockue

Ocobennoctu
OpraHu3aIH TIOCKUX
YepBel Ha MpUMEPE
MOJIOYHOH IJIaHApUH.
CrpoeHue oKpoBOB U
KOXHO-MYCKYJIBHOTO
Memka. [lapenxuma.
Crpoenue

MUILIEBAPUTEIBLHOM,
BBIJCIINTEIIFHOM n
HEPBHOHU CUCTEM.
[Tpucnocobnenue
IUDIOCKUX 4YepBed K
Mapa3uTu3My.
CocanpIHKH.
Kusaeuuoiit LIAKJT
MMEYEHOYHOI O
COcCalbIIHKa.
JlenTOuHBIE ~ YepBHU.
JKuzneHnHwri LIUAKJT

IIUPOKOTO JICHTENA U
Obluybero  (CBHHOTIO)
LIETIHS. Hpyrue
MpeICTaBUTENN
Mapa3suTHICCKIX
IJIOCKUX YEPBEU.
[Ipodunaktrka
3a00JIeBaHUH,
BBI3BIBACMBIX
IUIOCKUMH ~ YEPBSIMHU.
JlaboparopHbie "
MPAKTUIECKHE
paboTHI. N3yuenne
JKU3HEESATEIBHOCTH,
BHEITHETO u

BrisBnienne
XapaKTepHBIX
IPU3HAKOB TUIOCKUX
YEepBEU.
Onpenenenne 1O
BHEIIHEMY  BHIY,
cxemam u
OIHCaHUSIM
IIPEICTABUTENICH
IJIOCKUX  YEPBEH.
HccnenoBanue
IPU3HAKOB
IPUCTIOCOOIEHHOCT
U K cpefe oOuTaHus
IUIOCKUX  4YEpBEW,
apryMeHTHpPOBaHUE
3HauEHUs
IpUCIOCOOTIEHHOCT
. AHanu3 u
OLICHUBAHUE
BIUSHUS (PaKTOPOB
pHCKa Ha 30pOBBE
YeJloBeKa,
IpeIynpexIeHne
3apaxKeHust
TUTOCKUMH
YEePBSIMHU.

https://www.yaklass.r
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BHYTPEHHETO
CTPOECHUS
IIPECHOBOIHBIX
TJIOCKHUX YEpBEH.
N3yuenue crTpoeHus
[apa3sUTHYECKUX
IUIOCKUX 4YepBeW Ha
BJIQKHBIX ITpenaparax.

4.4 Tun Kpyribie OcobenHocTH Brisinenue https://www.yaklass.r
YepBU OopraHu3aIu XapaKTEePHBIX u/
KPYTJIBIX 4yepBel.  MPU3HAKOB
CtpoeHue  KpyrjbIX  KpPYTJIBIX  YEpBEH.
yepeid Ha mnpumepe  OmnpeneneHue 1o
YeJIOBEYECKOU BHEIIIHEMY  BHIY,
ackapunbl. [lokpoBel  cxemam u
U KOKHO-MYCKYJIBHBIN =~ ONMUCAHUSIM
MEIIOK HEMaToJl. ~ IpeJCTaBUTENeH
Jlunbka. CTpoeHue W = KPYIJIBIX  4YepBei.
(bYHKITMOHUPOBAHHE Hccnenosanue
CUCTEM OpraHoOB = TPHU3HAKOB
HeMaToJl. JKU3HEHHBI = TPHUCIIOCOOIEHHOCT
IUKJI  4YeJIOBEYECKOM = U K cpeie OOMTaHMs
aCKapubl. y KpYIJIBIX YEpBEH,
JlaboparopHbie U apryMEHTHpOBaHHUE
MPaKTUYECKHE 3HAUYECHUS
paboTHI. N3yuenne  mpuCIOCOOIEHHOCT
CTpOEHUS . Ananus u
YeJ0BEeUECKOMN OIICHUBaHHE
(cBUHOI) acKapHabl. BIUSHUS (PaKTOPOB
pUCKa Ha 3/10pOBbE
YelioBeKa,
MpeIynpexaeHue
3apaxKeHUs
KPYTJIBIMU
YEPBSIMHU.
4.5 Tun  Kompuatble OcobeHHOCTH BriaBaenue https://www.yaklass.r




4epBU

OopraHu3alu
KOJIbUATBIX YepBel Ha
puUMepe  J10%KJI€BOTO
YepB4. Ctpoenue
MMOKPOBOB U KOXHO-

XapaKTEPHBIX
IIPU3HAKOB

KOJIBYATBIX YEPBEU.
Onpenenenue 1o
BHEIIHEMY  BHUY,

u/

MYCKYJIBHOTO MeEIIKa.  CXeMaM u
Opranuzanus OMHUCaHUSIM
MIOJIOCTH Tena.  NpeAcTaBUTENEH
Crpoenue KOJIbYAThIX 4YepBeil.
MULIEBAPUTEIBHOM, UccnenoBanue
KPOBEHOCHO, [IPU3HAKOB
BBIJICJIUTEIbHON U [pUCTOCOOIECHHOCT
HEPBHOMU CUCTEM. | H K cpeJlie OOUTaHus
PasmHuoxenue y KOJIbYaTBIX
KOJIpYaThIX  4YE€pBEH.  4epBew,
Paznoobpasue apryMEHTUPOBaHUE
KOJbYATBIX  YEpPBEH. = 3HAUYCHHS
JlaboparopHbie U TPUCTOCOOIEHHOCT
MPaKTUYECKUE n. Hccunenosanue
paboTHL. Nzyyenne  pednexcon
BHEIITHETO U JOXKIEBOTO UEpBA.
BHYTPEHHETO O6ocHoBaHHE POIH
CTPOEHHUS JIOKIEBOIO = 4YepBEM B
YepBsl. W3ydyenne = mOYBOOOpPA30OBAHUH.
BHEIITHETO "

BHYTPEHHETO

CTPOCHHUSI

MEIUIIMHCKON

MUSIBKH. Nzydenue

CTPOEHHUS

MHOTOIIETHHKOBBIX

4yepBei.

4.6 Tun Mommrocku OcobeHHOCTH Onucanue https://www.yaklass.r
OpraHu3anum BHEILHETO u u/
MOJUTIOCKOB. BHYTPEHHETO
Crpoenne Tella = CTPOEHHUS




MOJUTIOCKOB.
Penykuus
LEIIOMUAYECKOMN
MOJIOCTH: TPUYHMHBI U
MOCJIECJICTBHUSI.
dopmMupoBaHUe
MAaHTUMHOW  ITOJIOCTH
u PaKOBUHBI.
Ctpoenue u
(bYHKIIMOHUPOBAHHE
cUcCTeM OpraHoB
MOJLTIOCKOB.
PasnooOpasue
MOJLTIOCKOB.
JIBycTBOpUaThIE
MOJUTIOCKH.
bproxonorue
MOJUTIOCKH.
['osoBOHOTHE
MOJUTIOCKH.
JlaGopaTtopHbie u
MPaKTUYECKHE
pabotel.  M3yueHue
BHEILIHETO u
BHYTPEHHETO
CTPOEHHUS
JIBYCTBOPYATOTO
Mouttocka. M3ydeHue
BHEIITHETO "
BHYTPEHHETO
CTPOCHHUSI
OpIOXOHOTOTO
MoJuTIOcKa. M3yueHne
BHEILIHETO u
BHYTpPEHHETO
CTPOCHHUS

MOJIJIFOCKOB,
MIPOIIECCOB
KH3HEICATCILHOCT
H. YCTaHOBJICHHE
B3aMMOCBSI3U
cTpoeHusi U obpaza
JKU3HU c
YCIIOBHSIMU
oOuTaHUs Ha
npumepe
IIPEICTABUTENIECH
THna  MOJIIOCKH.
HaGmonenune 3a
MUTAaHHEM

OPIOXOHOTHX u
JIBYCTBOPYATHIX
MOJUTIOCKOB B
HIKOJIEHOM
aKBapuyMe,

oTpesieNieHUue TUTIOB
MTUTaHUS.
Hccnenosanue
pakoBuH 0e33y0KH,
MEPIOBUIIBI,
PYJIOBHKA,
KaTyIIKH, parnaHbl 1
KJ1acCU(UIUPOBAHU
€ PpaKkoBHH IO
KJ1accam
MOJUTFOCKOB.
YcraHoBneHue
B3aMMOCBSI3H
MEXIy
paccesneHuemM u
obpazom KUZHU
MOJUTFOCKOB.




TFOJIOBOHOI'OT'O O6ocHOBaHHE POIH
MOJUTIOCKA. VI3ydeHne = MOJUTIOCKOB B
CTPOCHHUS PaKkOBHH = MPUPOJE i
MOJLTIOCKOB. XO03HCTBEHHOM
JIeSITeIIbHOCTHU
JIIOZEH.
AprymeHTHupoBaHuE
MEp TO  OXpaHe
penKux BUJIOB
MOJIJIFOCKOB.
4.7 Tun 12 Oco0eHHOCTH Brisisnienne https://www.yaklass.r
YjIeHUCTOHOTHE OopraHu3aIu XapaKTEePHBIX u/
WICHUCTOHOTHX. [ImaH  mpu3HakKoB
CTPOCHUSA IIPEICTaBUTENIEH
YJIEHUCTOHOIOI'0 THIIA
)KUBOTHOTO. Penykius =~ UnenucroHorue.
BTOpUYHOM mosnoct  Onucanue
Tela: TPUYUHBI W TpeJCTaBUTENEH
IMOCIICICTBUS. KJIacCOB
Paznenenne Tena Ha  (PakooOpasHble,
ornensl. Konewnoctn  IlaykooOpasnsble,
YJICHHCTOHOTUX. Hacexompie) (0]
Crpoenue U CXeMaMm,
(GYHKIIMOHUPOBaHKE M300paKeHUSIM,
CHCTEM OpraHOB = KOJUICKIUSIM.
YJICHUCTOHOTHUX. HUccnenosanune
Opransl YYBCTB = BHELIHETO
YJICHUCTOHOTHX. CTPOCHHSI MAHCKOTO
OCHOBHBIE  TpPyHNIBI  KYyKa, OIMICaHHE
YJICHUCTOHOTHX. OCOOEHHOCTEH €ro
Knacc PakooOpasHble.  CTpoeHHS Kak
Crtpoenue U TIPEICTABUTEIS
Mopdomorus KJlacca HaCEKOMEIX.
paKooOpa3HBIX Ha  OOcyxneHue
npumepe PEYHOr0 = pa3HbIX THIIOB
paka. PasHooOpazue = pa3BUTHSA




paxooOpa3nbix. Kiacc
[TaykooOpasHbie.
Crtpoenue u
MOpPQOTOTHS
naykooOpa3HbIX  Ha

npuMepe nayka-
KpECTOBHUKA.
PaznooGpasue
nayKooOpa3HbIX.
Knacc ~ Hacexowmple.
CtpoeHue u BHEUIHSAA
MOPQOIOTHS
HACEKOMBIX.
Koneunoctu u
pOTOBBIE  aIlMapaThl
HACEKOMBIX.
JKu3HeHHbIN LIAKJT
HaCEKOMBIX.
Hacexomsble c
HETMOJIHBIM
MIpEBpAIICHUEM.
Hacekomble ¢ moiaHbIM
MIpEBpAIICHUEM.
Kykonka. OcHOBHbIE

OTpsIIBl HACEKOMBIX C
HETOJHBIM
IIPEBPAILCHUEM:
IIpssMOKpBLIBIE,
ITomykecTKOKpBLIbIE,
Bum wu  Ilyxoens.
OTpsabpl HACEKOMBIX C
MOJIHBIM
MIPEBPAILICHUEM:
KecTkokprlisle,
[lepennoHYaTOKpPBUILIE,
JBYKpBUIbIE,

HACCKOMBIX c
HCITOJIb30BAaHHUEM
KOJUICKIIUOHHOT'O
Marepuaia Ha
npuMepax 06abouKu
KayCTHULIBI,
pPBDKEro TapakaHa U
Ip., BBISIBJICHHE
MIPU3HAKOB
CXOJICTBa u
paznuyusi.
YcTraHoBIeHUE
B3aMMOCBSI3U
cTpoeHusi U obpaza
JKM3HU c
YCIIOBUSIMU
oouTaHus Ha
npumepe
IIpEICTABUTENECH
Kjacca HacCEeKOMEIX.
OO6cyxnenue
3aBUCHMOCTHU

3JI0POBbSI YETIOBEKA
OT YICHUCTOHOTHX
—  TIEPEHOCUYUKOB
UH(EKIIMOHHBIX
(kmemeBoit
sHIIe(aTHT,
Majsipus ¥ Op.) U
napa3uTapHbIX
(4ecoTouHBIN
3yaIeHb U JOp.)
3a00JIeBaHUH, a
TaKxKe oT
OTpaBJICHUS
SITTOBUTBIMU




4.8

Tun Xoprosbie

Yemryekpouisle,
broxu.
JlaboparopHbie u
MPAKTUYECKHE
pabotel.  M3yuenue
BHEIIHET0 CTPOEHUS U
KOHEYHOCTEHN
PaKooOpa3HBIX.
N3yuenne
BHYTPEHHETO
CTPOEHUS
pakooOpa3Horo.
N3yuenune crTpoeHus
pPOTOBOrO ammapara u
KOHEYHOCTEHN
HACEKOMOTO.
N3yuenne
BHYTPEHHETO
CTpOEHUS
HAacEeKOMOTrO.
N3yueHne BHeEUIHETO
CTpPOEHUSI U OMOJOTUU
HAaCEKOMBIX  Pa3HBIX
OTpSIOB.
Ornpenenenue
MpeACTaBUTENEH
Pa3IUYHBIX OTPSAIOB U
CEMEHCTB HACEKOMBIX
c HCIIOJIb30BAHNEM
ONIPEAETUTENEN.

OcoOeHHOCTH
OpTraHu3aIuu
XOPJIOBBIX JKUBOTHBIX.
[IpusHaku XOpIOBBIX
JKUBOTHEIX: TJIOTKA C
KaOCPHBIMHU TICIISIMH,

BEIIIECTBAMHU
(TapanTymn,
KapakypT © J1p.).
Onucanue
MHOT000pa3ust
YJIEHUCTOHOTHX.
OObsicHeHue
3HauCHUs
YJICHUCTOHOTHX B
OpUposie U KU3IHU
YeIIoBeKa.
OBnanenue
npueMaMyu paboThI
¢  OMOJIOTHYECKOM
uHpopManueil u ee
npeoOpazoBaHue.

OmnuncaHue
CTPOCHUS "
MPOLIECCOB
JKM3HEIEITEILHOCT
U JKMBOTHBIX TPYIII
aHaMHWIN U aMHHOT.

https://www.yaklass.r
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4.9

PaznooOpasue
IBOJTIOLIUS
TIO3BOHOYHBIX
JKUBOTHBIX

)51

xopJa, HEpBHas
TpyOKa,  IHIOCTHUIIb,
HOCTHATAILHBIN

xBocT. [lomocts Tena
XOPJIOBBIX >KUBOTHBIX.
IMoaTun
["osioBOXOpIOBBIE.
Crpoenue u
KHU3HEICATEIILHOCTh
JIAHIIETHHKA.
Jlaboparopubie u
MPAKTUYECKHE
pabotel.  M3yueHue
BHEIITHETO u
BHYTPEHHETO
CTPOCHHS JIAHIIETHUKA
Ha  (PUKCHUPOBAHHBIX
mpernaparax.

OO6muit 0030p
CTPOEHHUSI U PA3BUTHS
MTO3BOHOYHBIX
KUBOTHBIX.
®opMupoBaHue
ckermera. Koctu n
xpsaum. Otaensl Tena
MO3BOHOYHBIX
JKUBOTHBIX.
Bucnepanbnslii u
TYJIOBUIIHBINA OTHAEIBI.
OCHOBHBIE  TpyHIBI

MIO3BOHOYHBIX
’KUBOTHBIX.
becyemocTHbie u
YEJIOCTHOPOTEIE.
Kabepusie IyTH,

dbopMHupoBaHHe

BriaBienne
XapaKTEPHBIX
MIPU3HAKOB
CHCTEMAaTUYECKHX
TPYII  XOPAOBBIX.
HUccaenosanue
CTPOCHUS
JIAHIIETHUKA Ha
TOTOBBIX
MHUKpOIIpenaparax.
Onucanue
MHOT000pa3us
JKMBOTHBIX THIIA
XOopAoBEIE.

Omnuncanue
CTPOECHUSA u
IIPOLIECCOB
JKU3HENIEATEIIHHOCT
u ITO3BOHOYHBIX
JKUBOTHBIX.
BriaBienne
XapaKTEePHBIX
MIPU3HAKOB
MO3BOHOYHEIX.

https://www.yaklass.r
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YeJIFOCTEH.
Oco0eHHOCTH
CTpOCHUS CHCTEM
OpraHoB
[I03BOHOYHOI'O
»KUBOTHOTrO. Ilomocth
Tela.

[TumeBapuTenbHas
cucTtema.
KpoBenocHas
cucTema.
JIpIxaTenpHas
cucTema.
MetanedpuauanbHas
BbI/IETIUTENbHAS
cucreMa (moukw).
HepsHas TpyOKa.
Otnensl HEpPBHOU
CUCTEMBI.

4.10 Haaxnacc PeiObI OcobeHHOCTH UccnenoBanne https://www.yaklass.r
CTpOEHUs U BHEUIHEro u/
OpraHu3aly pbl0 Ha  CTpPOeHUs pbIO Ha
npuMepe pEYHOr0  MpUMEpPE  KUBBIX
okyHs. Yemys ppiO.  0OBEKTOB;

Ckener pbI0.  BHYTPEHHETO
CrpoeHnue CTpoeHHUs pbIO Ha
MUIIEBAPUTETHHOM, BIIQJKHBIX
KPOBEHOCHO W | Tpernaparax.
BBIJICTIUTEIILHON BrisaBnenne
cucteM. JlpixaHue y  XapaKTepHBIX
pb16. XKabpel pel0 M = TIpPU3HAKOB
*aOepHbIH  ammapaTr.  KOCTHBIX pHIO.
Hepsnas cucremMa = YCTaHOBJICHUE
pp16. Opranbsl 4yBCTB  B3aHUMOCBSI3U

pb10. BokoBasi MMHMSA.  BHEIIHETro

XpsitieBbie PBIOHI.

CTPOCHUSI M CpeIbl




Ocobennoctu
CTPOCHUS u
KU3HEICATEIIEHOCTH.
KoctHbie PBIOBL.
Jlyuenepsie u
JIOTIACTETIEPhIC PBIOBI.
JlaboparopHbie u
NPaKTUYCCKHE
pabotel.  M3yuenue
BHEIITHETO u
BHYTpPEHHETO
CTPOCHUS PBIOBI.
N3yuenne cKelsera
KOCTHBIX U XPSIIEBBIX
pbIO. N3yuenne
pasHooOpa3usi  poIO.
Ornpenenenue
BO3pacTa  pbi0 1O
qemrye.

oOuTaHus pBIO
(oOrekaemas popma
Tela, HaJIn4ne
CIM3d  HU  Jp.).
Onucanue
IIaBaTeIbHOTO
ny3bIps  pBIO  Kak
TUAPOCTaTUYECKOTO
oprasa.
OO0bscHeHue
MeXaHH3Ma
HOTPYXKEHUS u
BCIUIBITUSL pPHIO B
BOJIHOH cperne.
Onucanue
MHOT000pa3us pbIo.
O6ocHoBaHME POIH
peIO B mpupoae u
KHU3HH  YeJIOBEKa.
Onucanue
IKOJIOTUIECKUX
TPy pBIO.
AprymMeHTHpOBaHUE
OCHOBHBIX TpaBUII
TIOBEICHHS B
IpUpOE NpHU JIOBIIE
PHIOBI (Bpems,
MECTO W 1p.).
Ornncanne
3HaYeHus poid B
MPHUPOJIE W KHU3HH
4eJI0BEKa.

411 Brxog [Ipennoceuiku Brissnenne https://www.yaklass.r
MO3BOHOYHBIX  Ha BBIX0/Ia TIO3BOHOYHBIX = XapaKTEpHbIX u/
cyury. Amdudunu, Ha Cylly.  NPU3HAKOB
Wi 3€eMHOBOJIHBIE ®opMUpOBaHUE MpeaCcTaBUTENEH




PBIYaKHON
KOHEYHOCTH.
Ocobennoctu
CTPOCHUS u
OpraHu3aIu
ampuOuii Ha TIpUMEpe
TPaBIHOW  JIATYLIKH.
Ckener ampuowmii,
OTJIENbI
MIO3BOHOYHUKA.
IInmeBapurenpHas
cuctema y ampuOuii.
Crtpoenue
KPOBEHOCHO
CHUCTEMBI "
paszieneHue KpoBU Yy
ampuouit
(apTepuanbHbII
KoHyc). /JlpixaHue y
ampuouii, poib
YeJIF0OCTHOTO
amrmapara.
JIBIXaHUE.
®opMupoBaHue
TYJIOBHIIHBIX TTOYEK U
ux 0COOEHHOCTH.
HepsHas cucrema.
Opransl YyBCTB.
Kusnennoit HUKII
ampuouii.
I'onoBacTuk.
Heorenust y amduouit
u perynsanus
MeTamopdo3sa.
OcHoBHBIE
ampuomii.

Koxuoe

TpyHIbI

Kjacca
3eMHOBOIHEIE.
UccnenoBanue
CKeJleTa JISATYIIKH.
BreisBnenne  ueprt
MPUCTIOCOOICHHOCT
1 3¢MHOBOJIHBIX KaK
K Ha3eMHO-
BO3AYILIHOW, TaK U K
BOJHOM cpene
oduTanus.
Omnuncanue
MpeACTaBUTENEH
Kjacca I10
BHEIIHEMY  BHUJY.
OO0ocHOBaHHUE POJIH
3€MHOBOJIHBIX B
OpUPOJE U KHU3HU
YyeJIoBeKa.
ApryMEeHTHpPOBAHHE
MEp TO  OXpaHe
peaKux BUOB
3eMHOBOIHbBIX.




cKkenera JATYIIKH.
N3yuenne
WH/IMBUYaJIbHOTO
Pa3BUTHSA
3€MHOBOJHOTO.

412  AMHUOTEHIL [Tpucnocobnenus Brisinenue https://www.yaklass.r
Pentumum, 17001 MIO3BOHOYHBIX XapaKTePHBIX u/
[Tpecmbikaronecs KUBOTHBIX K | [PU3HAKOB

Pa3BUTHIO Ha Cyme. IpeACTaBUTENeH
3apo/bllieBbIe KJacca

obomouku u  ux IIpecmbikaromuecs.
byHKIMN. Onucanue qepT
OcoOenHoctH PUCTIOCOOTIEHHOCT
CTPOCHHUS U "

OpraHu3aIiH IPECMBIKAIOIIIXCS
penTwivii Ha IpuMepe = K BO3/YIIHO-
NPBITKOM  SIIIEpUIBI.  HAa3€MHOM  cpene.
OcobenHoctu ckenera  CpaBHeHUe

" KOHEYHOCTEH = 3€MHOBOJHBIX "
pentwinid.  I'pyaHas = IPEeCMBIKAIOIIUXCS
KineTka. JIBikeHWe y =~ TO0  BHEIIHUM U
PENTUIHHA. BHYTPEHHUM
[TumeBapuTenbHas MPHU3HAKAM.
cucTeMa. O0ocHOBaHUE
KpoBeHocHas OTPaHUYEHHOCTH
cucTtema. Kpyru = pacnpocTtpanenus
KpOBOOOpAIlleHUs: U = 3€MHOBOJHBIX u
paszieneHue KpOBH B = IPECMBIKAIOIIUXCS
KeITyJouke cepauna. B IIPUPOJIE.

JlaboparopHbie u

HPaKTUYECKHE
pabotel.  M3yuenue
BHELIHETO u
BHYTPEHHETO

CTPOEHUS JIATYIIKU U
TpuToHa.  M3ydenue




4.13

IITnner

JIpIxaHue penTUIui.
dopmMupoBaHUe
Ta30BBIX TOYEK M HX
OCOOEHHOCTH.
HepsHas cucrema.
Opranbl YyBCTB.
PasmHoxeHue 51
pa3BUTHE PENTHINM.
OCHOBHBIE  TpYIIIbI
PENTHIINA.
JlaboparopHbie u
MPAKTUYECKHE
pabotel.  M3yueHue
BHEIITHETO u
BHYTPEHHETO
CTPOCHHUS  SILEPUIIBI.
N3yuenne cKelsera
auepulisl.  M3yuenue
pazHooOpazus
IIPECMBIKAIOIIUXCSL.

OcobenHnoctu
CTpOEHUS u
OpraHu3aly NTULl Ha
npumMepe CU30TO
romyos.
[Tpucnocobnenus
OTALl K TIOJIETY.
[Tepps. PazButne
nepa, CTPYKTypa
nepreB. THIIBI TepbEB.
OcobenHoctu B
CTPOEHUU CKeJeTa.
IeBkKa, HpsDKKA.
DopMUPOBAHUE KHUJIA.
Ocobennoctu
CTpOEHUS

Onucanue
MHOT000pa3us
KJjlacca
[TpecMbIkarouxcs.
Ornpenenenne posu
IPECMBIKAIOLIUXCS
B TIPUPOJIC U KU3HU
YelloBeKa.
AprymeHTHupoBaHuE
MEp 1O  OXpaHe
peaKux BUJIOB
[Ipecmbikaromuxcs.

Omnuncanue
BHEIITHETO u
BHYTPEHHETO
CTPOCHWS,
MPOIIECCOB
JKA3HEIEATEILHOCT
51 IITHII.
UccnenoBanme
BHEIIIHETO
CTPOCHHS TTHUI] Ha
pa3IaToyHOM
Marepuaine (Iephs:
KOHTYpHBIE,
MyXOBBHIE, nyXx);
0COoOeHHOCTEH
CTPOCHHsI  CKelleTa

https://www.yaklass.r
u/




MUILEBAPUTEIBHON
cucrembl. CtpoeHue
KPOBEHOCHOM
cucreMbl. Pasnenenue
KpOBU B  cepalle.
Kpyru
KpOBOOOpaIieHuss y
nruil.  OcobeHHOCTH
IBIXaTeIbHOU
cucreMbl. Bo3nyuinsie
MEIITKH u
nmapaOpoHXH.
MexaHu3M JBOWHOTO
npixanus.  CtpoeHue
HEPBHOM CHCTEMBI.
Pa3Butne Mo3xeuka.
Opuenranus ITHII.
Opransl YyBCTB.
BuinenurensHas
cHUcTeMa. PazButune
ntul. CtpoeHue sina.
®opMupoBaHue
SUIIEBBIX ~ 00OJIOYEK.
IToBenenue IITHULI.
TokoBaHue.
dopMupoBaHue
rue3n. JlabopaTopHbie
u MPaKTUYECKHE
pabotel.  M3yueHue
BHEILIHETO u
BHYTPEHHETO
CTPOEHHUS
Nzyuenue CKeJleTa
MITULBL. N3yuenue
BHEILIHETO CTPOCHHUS U
MEephEeBOr0  MOKPOBa

IITHII.

ntutll. OOcyxaeHue
4epT
pUCTIOCOOTIEHHOCT
U NOTHUL K TOJIETY.
O6ocHoBaHMe
CE30HHOI0
NOBEJCHUS  MTHII.
ConocraBneHue
cHCTEM OpraHoB
IPECMBIKAIOLIUXCS
U TITHII, BBISBICHUE
o0mmx 4epT
CTpOCHHUSI.
Onucanue
9KOJIOTUIECKUX
rpyni NTHIL.
O6ocHoBaHME POIH
OTHIl B TPUPOJE U
KHU3HH  YeJIOBEKa.
Onucanne Mmep 1o
OXpaHe TITHIIL.
OBnanenue
npueMaMu paboThI
c  Ouonoruyeckoin
uHpopMalueit u ee
npeoOpa3oBaHue.




MITULL. N3yuenue
CTPOEHHUS sila NTHL.
Ormpenenenue NTUIl C

HCIIOJIb30BaHUEM
OIpeleIuTeNeH.

414 MiexonuTarome OcobeHHoOCTH BriaBaenue https://www.yaklass.r
CTpOCHUS U XapaKTepHBIX u/
OpraHu3aIu IPU3HAKOB
MJICKOMMTAIOIIMX HA  JKUBOTHBIX KJlacca
npuMepe JOMOBOH =~ MilekonuTaronme.
MBIIIIH. UccnenoBanue
dopMupoBaHue 0coOeHHOCTEHN
mepctu.  CTpoeHue — ckeneTa
BoJioca. TUIBI BOJOC. = MIICKONHTAIONINX;
CanpHble W TOTOBBIE ~ OCOOEHHOCTEM
JKEJIE3bl. Ckener  3yOHOW  CHCTEMBI
MJIEKOTUTAOIIINX. MJIEKOTIUTAOIIUX.
OcoOenHoctH YcraHoBneHue
CTPOCHHUS CKeleTa  B3auMOCBs3EH
KOHEYHOCTeH. 3yOHasi ~ MeXIy pa3BUTHEM
cucrema. CBs3b = TOJIOBHOTO  MO3ra
3yOHOM CHCTEMBI C  MIIEKONHUTAIONINX W
TUTIOM NUTaHUS. X MOBEJICHUEM.
PaznooOpaszue 3yoHbix = Knaccuduimposan
CHCTEM. ue
[TumeBapuTenbHas MJIEKOITUTAFOIIINX
cucreMa o oTpsiiaM.
MIIEKOTTUTAOIITHX. BreisBienne  wepr
OcobenHoctu pUCTIOCOOTIEHHOCT
CTPOCHUS YU MJICKOITUTAFOIINX
MUIIeBapUTETHHON K cpene oOUTaHMS.
CHUCTEMBI y  Onwucanue
PaCTHTETHHOSITHBIX 9KOJIOTUYECKUX
MJIEKOTTUTAOIIHX. rpynn
Crtpoenue MJICKOMUTAOIIHX.
KPOBEHOCHOM OOcyxieHne poJn




CUCTEMBI. Kpyru
KpOBOOOpaIICHUSI.
JpixarenbHas
cucrema. CrpoeHue
JIETKUX, aJIbBEOJISIPHOE
neixanue. /uadpparma.
TynoBUILIHBIE TOYKHU U
He(DPOHBI
MJIEKONMUTAIOIUX.
Ocobennoctu
HEPBHOM CHCTEMBI
MJIEKOTUTAOIIINX.
Opransl YYyBCTB.
PazButue
MJIEKOTUTAIOIIKX.
DopMHUpPOBaHUE
IUTALIEHTHI.
OcobenHnoctu
IUTalleHTapHOT O
MUTAHUS. Cucrema
MJIEKOTUTAIOIINX.
ITepBo3BepH.
CyMuaTtsie
MJIEKOTUTAOILKE.
[InanentapHsie
MJIEKONUTAOILHE.
CoBpeMeHHas
cucrema
MJIEKOTTMTAOIIHX.
JlaGopatopHsble u
MPaKTUYECKHE
paboTHI. N3yuenue
CTpPOEHHUSI uepemna u
3yOHOU CUCTEMBI
pa3INYHbIX
MJIEKONUTAIOIIUX.

MJICKOTIUTAIONIUX B
OpUpoJie U KU3HU
YeJI0BEeKa.
Onucanue Mep 10
OXpaHe
MJIEKOTIUTAIOIIUX.
Osnanenue
npueMaMu paboThl
c  OMOJIIOTHYECKOU
uHpopmanuelr u ee
npeoOpazoBaHue.




N3yuenue
pazHoOOpa3us
MJIEKONMUTAIOIUX.
N3ydyenue crpoeHus
CKeJeTa

MJIEKOITUTAIOIINX.
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Pazgen 5. IBoJronusa M DKOJOTHs JKUBOTHBIX

5.1 OBOJIIOLHS u 7 DBOIIOIUS Omnucanue cpen  https://www.yaklass.r

SKOJIOTHS 0eCII03BOHOYHEIX oduTanus, u/
JKMBOTHBIX JKMBOTHBIX. 3aHUMAaeMBIX

DBOJIIOIHUST XOPAOBBIX = YKUBOTHBIMH,
JKMBOTHBIX. Cpena  BBISBICHHE yepT
oOuTaHus U [pUCIOCOOJIEHHOCT
JKOJIOTHMYECKas HMINA. W JKUBOTHBIX K
DKOJIOTHYECKHUE cpene  oOuTaHUS.
(bakTopsI. BrisiBrienne
AOHoTHYECKHE, B3aMMOCBSI3H
OMOTHYCCKUEC U JKHBOTHBIX B
AHTPOIIOTCHHBIC MIPUPOJTHBIX
daktoppl. OCHOBHBIE  COOOIIECTBAX.
DKOJIOTHYECKHE YcTaHOBICHHE
3aKOHHI. 3aK0OH  B3aUMOCBS3H
ONTUMYMa. 3aKOH = JKMBOTHBIX c
JTUMUTHPYIOIIETO pacTeHUusIMH,
dakTopa. 3akoH  rpubamu,
3KOJIOTMYECKOM JUIIaiHUKaAMU u
WHIUBUTyATbHOCTH OakTepusMu B
BHJIOB. MPUPOTHBIX
[Tpucnocobnenus COOOIIleCTBAX: IIEIHN
opraHu3moB. BomHas u ceTM mNMTaHWA,
cpena oOuTaHusd. = IHILEBBIE
XapakTepucTuka (Tpopuueckue)
BOJTHOM cpenpl.  ypoBHH. OmnucaHue
IInoTHOCTH U KOMIOHEHTOB




TEeMIIepaTypa  BOJBIL.
ConeHocTh BOZOEMOB.

PactBopumocTs
KHCJIOpOJIa u
YIJIEKUCIIOTO Trasza B
BOJIE. Mopckue
OpraHU3MBI.
IInaHKTOH,  HEKTOH,
oenroc. OcobeHHOCTH
CTPOCHHUS
IJIAHKTOHHBIX
OpraHH3MOB.

[IpucnocoOnenust K
’KU3HU B TOJILLE BOJBI.
OcoOenHoctu
CTpOEHUSI U OMOJIOTUU
OCHTOCHBIX
OpraHU3MOB.
[IpecHoBOIHBIE
OpraHU3MBI.
[Tpobnembr
OCMODETYJISLIUN.
[TpucnocoOnenus
OpraHU3MOB K XHU3HU
B MOPCKOHM M IIPECHOU
BOJIE.
BropuunoBo1HBIE
OpraHU3MBI.
dopMupoBaHue
MIJIAaBHUKOB u
IIaBaTeIbHBIX
nepenoHok. Hazemuo-
BO3J1yLIHAs cpena
obuTaHusl.
XapakTepucTruka
Ha3€MHO-BO31yIIIHOMN

9KOJIOTHYECKOM
CHCTEMBI.
O6ocHOBaHME PONU
JKMBOTHBIX B
MPUPOTHBIX
CO00IIECTBAX.
BrisBnenne  uepr
MIPUCTIOCOOICHHOCT
51 IITHI] i1
MJIEKOITMTAOIINX
o pPUCYHKaM,
TadIHIIaM,
(dhparmMeHnTam

$bureMOB K cpejne
obutanus
(aKxoNoruyeckue
rpynnel  OTHIl U
MJIEKOTIUTAIOIIUX ).
YcraHoBneHue
OCHOBHBIX
3aKOHOMEPHOCTEN
pacrpocTpaHeHHs
YKUBOTHBIX o
wianere. Onucanue
YKUBOTHBIX
MPUPOTHBIX 30H
3emuu.




cpenbl obuTaHusl.
[ImoTHOCTB u
BIIAXKHOCTh Cpelbl.
Brixon XKMBOTHBIX Ha
cyury. IIpumepsl
aganTarnui K
Ha3eMHBIM YCIIOBUSM
obutanHwus.
dopMupoBaHue
JIETKUX,
MaJIbITUTUEBBIX
COCYJIOB M KYTHUKYJIBI
y YICHHUCTOHOTHX.
DopMHUpPOBaHUE
KOHEYHOCTEM.
OcobeHHocTH
JIBIXaHUsI U BOJHOTO
OamaHca y Ha3eMHBIX
OpraHU3MOB.
ApnantanuM K TOJIETY
y TTHI], HACEKOMBIX U
PYKOKPBUIBIX.
IIpaBuno Annena.
IIpaBuno  beprmana.
[TouBennas cpena
obuTaHusl.
XapakTepucruka
MOYBEHHOM Cpelbl
obutanHwus.
OcobenHoctu
CTPOCHHUSI u
ajanTanuu
MTOYBEHHBIX
OpraHU3MOB.
Apanranuu
KOJIbYATBIX  YEpBEW,




HACEKOMBIX u
MTO3BOHOYHBIX
JKUBOTHBIX K
IOYBEHHOM cpene
obuTaHusl.
Opranu3MeHHas
cpena obuTaHusl.
XapakTepucTrka
OPraHU3MEHHOMN
cpenbl oOuTaHusl.
[TpucnocoOnenus
OpraHu3MOB K
IIapa3suTU3MY.
B3anmooTHOIIEHKS
IIapa3UT—XO351H.
[Tapa3utel u
MIapa3UuTOU/BI.
DKTOnapa3uThl u
SHJONAPA3UTHI.
ITapazutnueckue
IUIOCKHE,  KpYIJbIE,
KOJIbYaThIe YEPBHU.
[Tapasutnueckue
YJIEHUCTOHOTHE.
dopMupoBaHue
IIPUCOCOK U KPIOUYBEB.
dopMupoBaHue
IJIOTHBIX ~ TTOKPOBOB.
Penykumst ceHCOpHBIX
OpraHoB U  JpYrux
cucTeEM OpraHoB.
JleMoHCcTpanyuun
KUBBIX  KMBOTHBIX,
yy4qern, KOJIJICKITUH,
pa31aToO4HOro
Marepuaia, MyJSDKEeU




A MoJIeieH, TaOiuil,
CJIaliJIoB,
BUJICOPHUIEMOB u
caiitoB  MHTepHerTa,
IMOKa3bIBAIOIINX
MIPUCIIOCOOICHHOCTD
JKMBOTHBIX K
YCIIOBHSM cpenbl
oOuTaHMs, Lend |
CeTH  IUTaHUd B

HKOCHUCTEMAX,
pacrpocTpaHeHHE
JKUBOTHBIX B
MIPUPOIHBIX 30HaxX
3emin,
reorpaguuecKux KapT
(’KUBOTHBIN MHUP
3emin).
JlaGopaTtopHbie u
MPAKTUIECKHE
pabotel.  M3yueHue
MPUPOTHOTO
coolI1ecTBa: cocraBa
u CTPYKTYpBHI.
DKCKypcus WITH
BUJICOIKCKYPCHSL.

Ce30HHBIE SIBICHUS B
JKU3HU KUBOTHBIX.
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Paznea 6. JKuBoTHEBIE H YeJI0BEK
6.1 JKusoTHEBIE Hu 3 Bo3zneicTBue PackpriTre https://www.yaklass.r
YeJIOBEK YyeJI0BeKa Ha  OHOJIOrMYECKHX u/
JKUBOTHBIX B TIPUPOJIE:  TEPMHUHOB u
MPSIMOE U KOCBEHHOE. = TTOHSATHM:
[TpoMbICIOBBIC OZIOMaIlIHUBaHUE,




JKUBOTHBIE
(pp100JIOBCTBO,
0XO0Ta). Benenne
MPOMBICIIa >KUBOTHBIX
Ha OCHOBE HAy4YHOIO
MOJIX0/1a.
OnomaniHuBaHue
JKUBOTHBIX. Jnkne
OpeIKH  JIOMAIIHHX
JKUBOTHBIX.
Cenexuus. Ilopoasbl.
HckyccTBeHHBIN
ot0op. Konrpacthbie
(bOpMBI KUBOTHBIX MO
OTHOMY H TOMY e
MpU3HAKy B Mpeenax

OJTHOT'O BHJIA.
Knonuposanue
’JKUBOTHBIX.
Knerountre,
XPOMOCOMHBIE u
TeHETHYECKHE
TEXHOJIOTHHI B
CO3JaHHHU HOBBIX
OpoJI
CENbCKOXO3IICTBEHH
BIX JKUBOTHBIX.

3HaueHHE JIOMAIIHUX
KUBOTHBIX B KU3HH
yenoBeka. JKUBOTHBIE
CENIbCKOXO035CTBEHH
BIX YTOJIUM.
IITunesoacTBo.
’KuBOTHOBOJICTBO.
Pacnpoctpanennbie
WH(DEKIIMOHHBIC

CEJIeKIIHS, TIopoJa,
HCKYCCTBEHHBII
otbop,
CHHAHTPOITHBIC
BUJIbI, (dbenotw,
T€HOTHII,
OMOTEXHOJIOTHS,
KJIETOYHAs n
TeHHAsI WHXCHEePUs,
KJIIOHUPOBaHHE.
OOBbscHEHHE
3HAYEHUSA
JIOMAIITHUX
JKMBOTHBIX B
IPUPOJIC W KHU3HU
yeJIoBeKa.
Onucanue
OCHOBHBIX
MH()EKITMOHHBIX
3a00JIeBaHUH
JKUBOTHBIX 3
000CHOBaHUE
MIPUHIIATIOB X
OpopUIAKTUKH U
JICUCHUS.
OO0ocHoBaHUE
METOZ0B OOPBOBI C
JKUBOTHBIMU-
BPCIUTEIISIMH.
Omnucanue
CUHAHTPOITHBIX
BHJIOB
OCCITO3BOHOYHBIX H
MTO3BOHOYHBIX
JKMBOTHBIX.

BrisiBiaenne  yept




3aboJieBaHUs y
JIOMAIITHUX
JKUBOTHBIX.
ONHU300THH.
[TpunIMUIIBI
POPUITAKTUKHI u
JIeUeHUS
pacnpocTpaHEHHBIX
MH(EKITMOHHBIX
3a0oneBaHui
JIOMAIITHUX
JKUBOTHBIX.
JKuBoTHBIE-
BpPEAUTEIN, METOJbI
00pHOBI c
YKUBOTHBIMU-
Bpequtessimu.  ['opox
KaKk cpena oOuTaHUS,
CO3/IaHHas
YeJIOBEKOM.
CHHaHTPOITHBIC BH/IBI
JKUBOTHBIX.
Apanramus
JKUBOTHBIX B
YCIOBHSAX ropoja.
Boccranosnenue
YHCIICHHOCTH PEIKHX
BUJIOB KUBOTHBIX:
0co00  OXpaHseMble
MIPUPOJIHBIE
tepputopun (OOIIT).
buocdepnsie
pe3epBaThl.
KHHTA YKUBOTHBIX
Poccun. Mepsbl
COXpaHEHUS u

Kpacnas

ajanTanuu
CHHAHTPOITHBIX
BUJIOB K TOPOJICKHM
YCIOBHSAM  KH3HH.
OO6cyxenue
BOIIPOCOB CO3/IaHUS
MUTOMHUKOB ISt
0€e310MHBIX
KUBOTHBIX,
BOCCTaHOBJICHUS
YUCIICHHOCTH
PEIKUX YKUBOTHBIX
Ha OXPaHSIEMBIX
TEPPUTOPHUSIX.
OO6cyxnenue ponu
HAYKH O JKUBOTHBIX

B IIPaKTUYECKON
JeSITeIbHOCTH
JIIOJIEH.
ApryMeHTHpOBaHUE
OCHOBHBIX  IPaBHII
HOBEJICHUS B
NPUPOJE B CBSI3U C
OepexHBIM
OTHOIIIEHHEM K

JKUBOTHOMY MHUDPY.




BOCCTAaHOBJICHHA

YKHUBOTHOTO MHpa.
JleMoHCTpanyuu

yyyel, KOJIJICKITUH,
Ta0JIuII, CIaI0B,
BH1€O(DUIIEMOB u
cautoB  MHTepHera,
MTOKa3bIBAIOIIIX
OXPaHIEMBIX u
MIPOMBICTIOBBIX

JKUBOTHBIX, CIIOCOOBI
pBIOOJIOBCTBA, OXOTHI,
AKKJIUMaTH3allud |
pa3BeICHUS
JIOMAIIHUX
JKMBOTHBIX,
SKMBOTHBIX
CENbCKOXO3IICTBEHH
BIX YTOJHM, CIOCOOBI
OXpaHbl peaKux
JKHBOTHBIX,
MIPUBJICYECHUS 51
OXpaHbl  JKUBOTHBIX
ropoja.
JlaGopaTtopHbie u
MPAKTUIECKHE
pabotel.  M3yuenue
HAaCEKOMBIX-
BpeUTeIeH
CENbCKOXO3IICTBEHH
BIX KYJBTYD.
Hab6nronenus 3a
NTUIIAMU B TOPOJCKOM
cpene.
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OBIIEE 102
KOJIMYECTBO YACOB
[10 TIPOTPAMME



9 KVIACC

Ne  HauMeHopaiue KonuuecTBo yacoB DIIEKTPOHHBIE
/ [Iporpammuoe XapakTepucTUKa (uudposbie)
n/  pasgenoB u TeM  Bcer  KonTpombh [TpakTh4eck 6
- - COZepKaHue JIESITEIBHOCTH 00pa3oBaTC/IbHLIC
porpaMMbl 0 bI€ paboTHI ne paboThl
00ydJaronmxcst pecypebl
Pasnea 1. BBenenue
Cucrema
OMOJIOTUYECKUX  HAYK,
M3YyYalolUX 4YeJIOBeKa:
UTOJIOTHUS
1 ’ O3HakoMIJIEHHE  C
THUCTOJIOTHS, N
AMOPHUOIIOTUS enereMon
FeHEl:l“I/IKa ’ OMOJIOTUUECKHUX
’ HAyK O UYeJIOBEKe.
aAHTPOMOJIOTHS, PackphiTHe
AHATOMMSA  4eNoBeKa, WHOCTH HAYK O
¢usnonorus YernoBeka y Y
YeJlIoBeKe
U JIpyTHe MEIUINHCKHE (anaToMuu
b
HayKH. ITpodeccun, (usoTOrHH
CBSA3aHHBIE C HAYKAMH O aHTp0HOJ'IOl"I:II/I u
YEJIOBEKE.
np.). Ycranosnenue  https://www.yaklass.r
11 Beenenue 1 [IepcniekTBEI pa3BUTHSA

3HaHuil 00 opraHuzme
YeJloBeKa U ero CBA3SIX
c OKpYXKaroIein
cpenoil. [IemoHcTpanms
TaOJIHNIL, cJIaiizioB,
BUJICO(PHIBMOB u
CalToOB HNHurepHera,
MTOKA3bIBAIOTITIX
pa3Hble OMOJOTMYECKHE
JTUCTIUTUTAHBI,
CBSI3aHHbBIC C
HW3Y4YeHHEM 4YeJOBeKa,
npodeccuii, CBA3aHHBIX
c U3y4eHHEM

B3aUMOCBSI3M HayK  u/
O  dYeloBeKe ¢
JIPYTUMU  HayKaMH.
[IposiBnenue
UHTEpeca K
npodeccusam,
CBSI3aHHBIM c
U3yYCHHUEM
YeJIoBeKa
(ommcanue
npocdeccuii).
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OopraHu3Ma 4eJjoBeKa U
MEIUIIMHOM.

Pasnea 2. O0mumii 0030p KJIETOK M TKaHell OpraHn3Ma 4ejioBeKa

OOMeEH  BEIIECTB
2.1 KaK OCHOBAa >KW3HU

YCJIO0BCKAa

OOMeH BeIIeCTB Kak
OCHOBa JKA3HU
4eJI0BeKa. benkwn,
JIUATIAJIBL, YTJICBOJIBI,
HYKJICHHOBBIC KHUCJIOTBI,
HU3KOMOJICKYJISIPHBIC
COCAMHEHMS, BKIIIOYas
BUTaAMUHBI.
XUMHUYECKOE CTPOEHHUE,
0COOEHHOCTH u
GbyHKIMN 0eJKoB,
JMIUJOB,  YTJICBOJOB,
HYKJICHMHOBBIX KHCJIOT H
HU3KOMOJEKYIISPHBIX
coequHenuii. ATO -
YHHBEpcaJIbHasI
JHEpreTHYeCKast
BamoTa Kietku. OO1iee
MMOHSITHE 0
Katabonu3mMe (Ha
puMepe  KJICTOYHOTO
JIbIXaHWsI, HadyuHasg C

MTOITOTOBUTETBHOTO
JTama) U aHaboIu3Me
(Ha npuMepe
Pa3IUYHBIX
OMOCHHTE30B,
TIPOUCXOJISTITIX B
KJIETKE). CpaBHeHHE

KJIETOYHOTO JIBIXaHUS U
Opoxenusi. Perymsus

Uccnenosanne
XHMHYECKOT'O
COCTaBa OpraHu3Ma.
BrisaBinenue
CYIIIECTBEHHBIX
MPU3HAKOB KJIETKH.
PackpsiTne
TEPMHUHOB "
TTOHSTHH: OeJIkH,
JUNUJBI, YTIIEBOJbI,
HYKJICUHOBBIC
KHUCIIOTEL,
BUTAMHHBI, OOMEH
BEIIICCTB.
Onucanue
KH3HEICATCILHOCT
H KJIETKH YeJIOBEKa.
Omnpenenenue
TIPU3HAKOB
aBUTaMHUHO30B,
THIOBHTAMHHO30B
n
TUTIEPBUTAMUHO30B.

https://www.yaklass.r
u/




OEJIKOBOTO,
YTJICBOJIHOTO,
JUTHAIHOTO oOMmeHa.
[Ipssmble ¥ oOpaTHBIC
CBS3M B  PETYJIALHUU.
Pons  depmenToB u
TOPMOHOB B TIpoOIeccax
obOMeHa BEIIECTB.
Hapymenus
OMOXHMMUYECKUX
MPOLIECCOB B  KIIETKE:
ABUTAaMHUHO3BI,
nedexkTel B pabore
OIpeACICHHBIX
(hepMeHTOB U JIpyToe.

2.2

IMuTonorus

IMuTonorus.
MHorooOpa3sue KIJIeToK
u ux auddepeHuanys.
OMOpHOHaIbHbIE
CTBOJIOBBIE KJIETKH,
WHIYLHPOBAHHbIE
IUTFOPUIIOTEHTHBIE
CTBOJIOBBIE KJIETKH,
CTBOJIOBBIE KIIETKU
B3pOCJIOTO  YEJIOBEKA.
KieTounble KOHTaKTHI.
MonexynspHsie
OCHOBBI OTBETa KJIETOK
Ha curHaiubl. llonarue

KJIETOYHOMH rudemnu.
Jlumut KJIETOYHBIX
JEIEHNH, oO1ee
MIpPE/ICTaBICHHE o
CTapeHUHN Ha
KJIETOYHOM u

MOJIEKYJISIPHO-

Onpenenenne Mo
BHEIITHEMY  BHJIY
(n300pakeHUsAM "
cXxemam)
OpPTaHOUOB KJIETKH
YeJloBeKa.
PackpeiTne
TEPMHHOB "
MOHATHI
«KJIETOYHOE SIIPO»,
«XPOMOCOMBD»,
«TEHBI», JIeJICHHE U
g depeHIpoBKa
KJIETOK,
«CTBOJIOBbIE
KIIETKI.

https://www.yaklass.r
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2.3

Tuner
Oprann3Ma
yeJIoBeKa

TKaHeH

OMOJIOTUYECKOM
YpOBHE. Ob6mee
MOHATHE O PaKOBOWU
TpaHchopmaIuu
kieTok. JlabopaTtopHbie
u MPAKTUICCKHE
paboThI. [TpocmoTtp
AJIEKTPOHHO-
MHUKPOCKOITHYECKHX
(dhoTorpaduii
MpernapaToB  CTPOCHUS
KJICTKU u
MEKKJIETOYHBIX
KOHTAKTOB.

Tunel TKaHeH
OpraHMsmMa 4eJoBeKa:
SNUTENINANbHas,
HEpBHasl, MbIIIEYHAs,
COEMHUTEIIbHAS TKAHU.
XapakTepucTrka u
KIaccupuKaum
snurenueB.  HepsHas
TKaHb:  HEHUPOHBI U
Helipornug. CrpoeHue
u ¢buznonorus
HelipoHa. [loreHuman
IIOKOSI W TOTEHIUall
nercteus. IIpoBenenne
HEpPBHOTO  MMIIyJbCa.
Knaccudukamms u
MEXAaHU3MBI paboThI
CHHAIICOB.
HelipomenuaTtopsl 1 ux
pEeLenTOpBL.
MpiieuHas TKaHb:
CKEJICTHAsA, CcepacyHas

Knaccudunupoan
e TKaHEH Ha
OCHOBE 150:4
MIPU3HAKOB.
Briasienne
OTJIMYUTENBLHBIX
MIPU3HAKOB
pa3NIMYHBIX TKaHEH.
OOGcyxnenue
CBOICTB
BO30YIMMBIX
TKaHEH.
Uccnenosanme
THCTOJIOTHYECKUX
XapaKTEPUCTHK
npenaparoB
pa3IMYHBIX TKAHEH.
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u rnaakai. CrtpoeHue

COKpPATUTEIHHOTO
amnmapara IOIepeyHo-
0JIOCATHIX MBIIIIII.
MonexynspHsie
MEXaHHU3MBI
COKpaIllCHUS u
paccnabieHus.
Otnuuus rIaaKoin
MYCKYJIaTyphbl oT
IIOIIEPEYHO-TI0JIOCATOM.
®duznonorus
BO30YAMMOCTH "
COKPAaTUMOCTH TJIaJIKON
MBIIIICYHOMH TKaHH.
CoenuHurenbHas
TKaHb: CBOMCTBA,
paziuyHbIe THUTIBI
KJIETOK,
XapaKTEePUCTHKA
MEXKKJIETOYHOTO
BELIECTBA.
Knaccudukanms
COEIMHUTEINIbHBIX
TKaHEe: CcOOCTBEHHO
COEIMHUTEIIbHbIE
TKaHH, TKaHU
BHYTpEHHEN Cpenbl,
XpsiiieBast TKaHb,
KOCTHasT W  JIpyTHe.
JlabopaTopHbie u
MPAKTUYECKHE PaOOTHI.
MukpockonupoBaHue

penapaToB OCHOBHBIX
TUIIOB TKaHEH.
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Pa3jen 3. HepBHas cucrema

3.1 Hepshas cucrema

Knaccudpukanus
HEpBHOU CUCTEMBI.
LenTpanbHas u
nepudepuyeckas
HEepBHAas CUCTEMA.
Ctpoenue HEpBa,
000JI0UKH,
KJIacCU(pUKAIHA
HEPBOB. Crpoenue
CIIMHHOTO U TOJOBHOTO
MO3Ta. DyHKINUH
OTJICJIOB CIIUHHOTO

MO3Ta. [IpoBoasmue
MyTH CIIMHHOTO MO3ra.
AHaToMHs TOJOBHOIO
MO3ra: MNpOJO0JIrOBaThIA
MO3I, CTBOJ  MO3Ta,

CPEIHHUH,
MIPOMEKYTOYHBIH,
nepeaHuin MO3T.
CtpoeHue Mo3xke4ka u
KOpBI 00JIBIINUX
nonymapuii. OyHKIUH
OTJIEJIOB TOJIOBHOT'O

MO3ra W UX YacTeu.
UepenHOMO3roBolE U

Onucanue HepBHOU

CHCTEMBI, ee
OpTraHU3aIUU u
3HAYCHUS;
HEHTPaIbHOTO |
nepudepuIecKoro,
COMAaTUYECKOTO M|
BEreTaTHBHOT'O
OT/ICJIOB;

HEHPOHOB, HEPBOB,
HEPBHBIX  Y3JIOB;
pedaexkTopHOHAYTH

;  CIIMHHOTO H
TOJIOBHOTO  MO3Ta,
UX CTPOCHUS U
GbyHKIUi;
HapyILIEeHUN
pabote  HepBHOMU
CHCTEMBI; MX POIHU
B peryisinuu
(U3HOTOTUYECKUX
byHKIHI
OpraHu3Ma.
OO0mbsicHeHue
pedaekTopHOTO
npuHOKNA paboTHI

CIIMHHOMO3I'OBBIC HepBHOfI CHUCTCMBI,
HepBbl. ComaTuyeckasi  OpraHu3aluu

u BEreraTuBHAas T'OJIOBHOI'O u
HEpBHast CUCTEMAa.  CIOMHHOTO  MO3ra,
LlenTpsl coMaTuyeckol  HX GbyHKIHIA;
M BEreTaTUBHOM CUCTEM OTJIIMYUTCIIBbHBIX

B LHEHTPAJIIBHOM = TIPU3HAKOB
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HEpPBHOU CUCTEME.
Pednexropnas  myra.
PedrnexTopHoe KombLIO.

Heitponnas CETb.
Knaccudukanum
pediekcoB: MOHO- H
MOJTMCUHANITUYECKHUE,
0e3yCIIOBHbBIC u
YCIOBHBIE U JIpyTHE.
Ponp HCCIIE0BAHUI
N.IL [TaBnoBa.
QOYHKIHUOHATIbHBIE
CHCTEMBI ILK.
AHOXMHa.
Hcnons3zoBanue
MIPUHLHMIIA paboThI
HEUPOHHBIX CETEh B
HCKYCCTBEHHOM
WHTEJUICKTE.
Hapymenust ~ paboTsl
HEpPBHOI CHCTEMBI.

Heliponerenepanuu u
COBPEMEHHBIE METO/IbI
ux JseyeHus. MHCyNbT.
JlekapcTaa,
MpOXOJILIME U HE
MPOXOJIAIINE yepes
reMaTosHIePaTnIecKu
u  Oaprep. Metomas
HCCIIEI0OBaHUS
MO3TOBOM  aKTUBHOCTH
U CTPOCHHUSI CTPYKTYp

HEpPBHOM CHUCTEMBI:
anekTposHuedansorpadp
us, perucTparys

AKTHUBHOCTH Pa3JIMYHbBIX

BEreTaTUBHOTO U
COMAaTHUYECKOTO
OTZEJIOB  HEPBHOMU
CUCTEMBI.
CpaBHenue
0e3yCIIOBHBIX u
YCIIOBHBIX
pediekcos.
HccnenoBanue
OTJICIIOB T'OJIOBHOTO
MO3Ta, 0O0JIBIINX
NoJIylIapuii
YyeJloBeKa (o
MYJISKaM).
OO6cyxenue
HEPBHOMU
peryJsum
IIPOLIECCOB
KU3ZHEJESATENbHOCT
U Oopranmu3ma
YyeJloBeKa.
BrisiBnenue npuuuH
HapyleHust paboThI
HEPBHOW CHUCTEMBI.
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OTJICIIOB MO3ra,
MarHuTHO-PE30HAHCHAs

ToMorpadus,
KOMIIbIOTEpHAsI
TOMOTpadus.
Hutepdeiic MO3T-
KOMIIBIOTED.
JlaGopaTopHbIie u
MpaKTUYECKHE pabOTHI.
N3yuenue
THECTOJIOTUIECKUAX
[IpernapaToB  OpraHoB
HEpPBHOU CUCTEMBI.

I/ISY‘IGHI/IC CTPOCHHUA
TOJIOBHOI'O MO3ra Ha
MaKeTax.

4.1

Pa3nea 4. CencopHble CHCTEMBI

CeHcopHbIe
CHUCTEMBI

CrpoeHne CeHCOpHBIX
CHCTEM:  PEIeNTOpHI,
MIPOBOIAIIAS 4acTh,
oTaen KODBI,
OCYILECTBISAIOIINI
00paboTKy
nH(pOpMaIHH.
Knaccudukanus
PELenTopOB:
IKCTEPOPEIETITOPHI,
HUHTEPOPELETITOPHI,
MIPONIPUOPEIIETITOPHI,
MeXaHUYEeCKHUE,
TeMIIepaTypHBbIE,
XUMHYECKHE, OO0JICBbIC
U Jpyrue peuenTopsl.
ComaroceHcopHas

Omnucanue OpraHoB

YyBCTB "
00BsICHEHUE ux
3HAUYCHUI.

OOspsicHeHHEe myTel
nepeiaud  HePBHBIX

HUMITYJIbCOB oT
peuenTopoB bi (o)
KJIETOK KOpBI
0O0JIBIINX
MOJIyLIAPHA.
HUccnenosanune

CTpOEHHUSl TIJa3a |
yXa Ha MyJSDKax.
Onucanue opraHos
paBHOBecHS,
MBILIEYHOT'O
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cUCTEMA. Crpoenue

riasa. 3puTenbHbIe
peuenTtops! (MalouKu 1
KOJIOOUKH).
dusnyeckue 51
XUMHYECKHE  OCHOBBI
BOCIIPUSITHUSA CBeTa.
YepHo-6emoe u
LIBETOBOE 3peHue.
CtpoeHue  CeTUaTKH.
[IpoBenenue u
obpaboTka
3pUTENILHOTO  CUTHAJIA.
AKKOMOaIus.

bunokyIsipHOE 3peHuE.
Hapymenust 3penust u
ux PUYHHBL.
3aboseBaHus riasa
(KOHBIOHKTUBUT "
JpyTHUe) " ux
npoduIakTrka.
CoBpeMEHHBIE METOJIbI
JEYEHUs] ~ HapyLICHUU
3peHus: na3epHas
KOppEeKIHUS, 3aMeHa
XpyCTaluKa, KIeTOYHas
Tepanus,
MIPOTE3UpPOBaHKUE TJIa3a
n gpyrue. CrtpoeHue
Hapy»XHOT0, CPETHETO U
BHYTPEHHETO yxa.
Koptues Opra.
MexaHu3M BOCHPUATHUSA
1 00pabOTKH 3BYKOBBIX
BoJiH. CBs3b LIEHTpaA
cllyXa M IIEHTpa pEuHu.

YyBCTBa, OCS3aHMUA,
OOOHSIHHUS U BKYycCa.
AHanus u
OLICHUBaHUE
BIMSHUSA (PAKTOPOB
pUCKa Ha 3]10pOBbE
YeJI0BEeKa.
Onucanve nTpUYUH
3a0oneBaHU
OpraHOB 3pEHHUS HU
ciyxa.
O6ocHoBaHue Mep
npOopHIAKTUKA
HapyLIEHUH
OpPTraHOB 3pEHHS U
ciyxa.




Hapymenus cnyxa u ux
MpUYKHBL. 3a00JIeBaHuUs
OpraHoB ciiyxa (OTUT U
npyrue 3a0oneBaHus) U
nux npoHIIaKTUKA.
CoBpeMeHHbIE METO/bI
JICYCHUs] ~ HapyLICHUU

ciyxa: CITyXOBOM
amnmapar,
MIPOTE3UPOBAHHE u
apyrue. AHaromuss H
(dbuszunonorus
BECTHOYJISIPHOTO
anmnapara. OTOJIUTOBBIN
anmapar. Opransl
BKYCa, 00OHIHUS,

MBIIICYHOI'O U KOXXHOI'O
YyBCTBA: QaHATOMHUA U

¢dbusmonorus, ux
HapyIIeHUs.
JemoHCcTpanus
pa3bopHBIX  Mojeneit
riasa " yxa.
JlaGopaTopHsble "

MPaKTUYECKHE pPaOOTHI.
Wzyuenue  cTpoeHHs
oprana 3peHus (Ha
MyJSKE U BIQXKHOM
npenapare). W3yuenue
CTPOEHUS OpraHa ciyxa
(Ha mynspke). Mzyuenue
THCTOJIOTUYECKUX
[IpernapaToB  OpraHoB
YyBCTB.

Hroro no pazneny




Paznen 5. DuiokpuHHas cucremMa

OHJOKpUHHAs
cucreMa

5.1

Onpenenenue u
OCHOBHBIE
XapaKTePUCTUKU
TOPMOHOB.
Knaccudukanms
TOPMOHOB o
XUMHYECKOMY
CTPOEHHUIO.
Knaccudukamms
pELenToOpoOB TOPMOHOB.
MonekyJiisspHbie
MEXAaHU3Mbl  JICUCTBUSA
TOPMOHOB Ha KIJIETKH-
MUILIEHU. DHJIOKPUHHAS
byHKIUSA
rurnorainamyca. JKenessl
BHYTpPEHHEH CeKpeuuu
(runogus, U3,
IIUTOBUHAS  Kele3a,
MapanuTOBUTHBIE
KeJe3bl,
HaJIMTOYECYHUKH ),
BbIJIETISIEMbIE MU
TOPMOHBI " 170:¢
(GyHKIMH. Kenessl
CMELIaHHOM CEeKpenuu
(momKey nouHas
xKenesa, TIOJIOBEIE
JKele3bl), BbIIEISEMbIC
WM TOPMOHBI M WUX
¢ynkiuu. 'unoranamo-
runogu3zapHbIe
KOHTYpPbl ~ PETYJISIIHH
JeSTeIbHOCTH
HEKOTOPBIX xKemes3

Knaccudunmpoan
ue Keles B
OpraHu3mMe
YeJloBeKa Ha
KeJe3bl
BHYTPEHHEN
(?HIOKpHUHHBIC),
BHEIIHEN 31
CMEUIaHHOMN
CEKpELIUH.
CpaBHeHHEe  kene3
BHYTPEHHEH,
BHEIIIHEH u
CMELIaHHOMN
CEKpELHUH.
Ornucanue
SHJOKPUHHBIX
3a00JIeBaHUH.
BrisiBnenue npuunH
HapyILIEeHUN B
pabote  HepBHOMU
CHUCTEMBI "
SHJOKPUHHBIX
Keles.
Ob6cyxnenue
TyMOpaIbHOMN
peryJsuuu
MIPOLIECCOB
KU3HEAESTEIIbHOCT
U opranusma
YeJI0BEeKa.
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BHYTPEHHEH CEKpPELUH.
Hapymenus,
CBS3aHHBIE C THUIO- U
runepyHKIUIMHI
TOPMOHOB. Bunnl
caxapHoro jauabera u
ux OCJIOKHEHHUSI.
Knerounas tepanus B
JICYCHUU SHJIOKPUHHBIX
3a00JIeBaHU.
Muxkcenema.  IIpoune
oprabl W TKaHH,

BBIJICIIAIOIINE

TOPMOHBI: MTOYKH,
cepaue,  KeIyJdo4yHO-
KHILICYHBIT TPaKT,

XKHUpOBass ~ TKaHb W
npyrue. JlabopatopHble
u MIPaKTUYECKHE
paloThI. N3y4enne
THCTOJIOTMYECKHUX
IIpernaparoB
SHJOKPUHHBIX OPTaHOB.

Hroro no pazneny

Pazgen 6. IloBenenue

6.1 TloBenenne

Pednexropnas Teopus
MTOBEICHHUSI.

Hacnencrsennrnie Hu
HEHACIEACTBEHHbIE
hopmbI MOBEICHUS.

[Ipocreiimume ycnoBHbIE
pedekcol.

HNHcTpymeHTanbHOE H
Ipyrue (hopMbI
00y4cHHUSI. [ens.

N3yuenne
pedraexTopHOMA
TEOPUU TIOBEJICHUS.
Omnucanue
YCIIOBHBIX
pedexcos.
OOBsicHEHHE
KOTHUTHBHOMN
EeITEIbHOCTH
YyeJI0BeKa.
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Mortus. Pedrexc.
[TorpebnocTs. Pediexc
nenn 1o Ilasnosy.
JnHaMmudyeckui
CTEPEOTHIIL.
NmnpuHTHHT.
PuKCUpPOBAHHBIE
KOMILJIEKCBI JIBUKEHUM.
CurHanbHbIE CHCTEMBI.
Peus. MpeluieHue.
IlamsiTh ¥ ee BHIBIL
KoruutusHsie
byHKIIUN HEPBHOM
cucteMbl. Poib pa3HbIx
OTJICJIOB TOJIOBHOTO
MO3ra B  peryjsiluu
JIBMKEHHH, CHa u
00pCcTBOBAHUS u
JIPYTUX CJIOKHBIX
MPOIIECCOB.
MexaHu3Mbl
BO3HHKHOBEHUS
SMOIIHUH.
HeliporymopainbsHas
peryJsiiisi  MOJIOBOTO
MOBEJICHUS.
Hapymenns
MOBEJICHUSA, UX CBS3b C
paboToif HEpBHOM U
SHIOKPUHHOM CHUCTEM,
COBPEMEHHBIE METO/IbI
JICUCHHUSI.

OO6cyxnenue
MEXaHU3MOB
BO3HUKHOBEHUS
IMOILIUH.
BrrsBnenue npu4uH
HapylIeHUs
IIOBEJCHUS.

Pasnea 7. OnopHo-ABUraTe/IbHBINH anmapar

7.1 Koctu

4

Kocrn. AHaromMuga

N3yuenue
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KOCTH:  HAJKOCTHHIIA,
BHYTpPEHHEE BEIIECTBO
KOCTH. OcTeoH.
Knaccudukamms
kocteil. Poct Kkocrteii.
CoenuHeHus  KOCTEH:
IIOJIBMKHBIE,
TTOJTYTIOIBUKHBIC,
HETIOIBUKHEIE.
CtpoeHue cycraBa U
CyCTaBHOU CYMKH.
OceBoll ckelner: ueper,
MO3BOHOYHUK,  pebpa,
rpyJauHa. Koctu
JIAIICBOTO ¥ MO3T'OBOIO
OT/IEJIOB yepera.
Ortaennl 1O3BOHOYHHKA,
0COOEHHOCTH CTpPOEHUS
MMO3BOHKOB B Pa3HBIX

oTzenax,
MEXIO3BOHOYHbIE
coequHenus. CtpoeHune
IrpPyaHON KJIETKH.
Ckenertsl MIOSICOB
KOHEYHOCTEN u
CBOOOIHBIX
KOHEYHOCTEM:
AHATOMHUYECKHUE
0COOEHHOCTH
BXOJSIIMX B UX COCTaB
kocred.  Hapymenus
CTPOEHUS  CKEJIETHOU
cuctembl. BospacTHbie
W3MEHEHUS,
octeonopo3. TpaBMbl.

3a0oneBaHus OMOPHO-

CTPOEHHsI  KOCTEH.
KnaccudumupoBan
ne KOCTeH 1o
dbopme. Uzyuenue
CTPOCHHUSI OTJEJIOB
CKeJleTa 4YeJIoBeKa.
Briasienne
0COOEHHOCTEH
CKeJeTa,
CBsI3aHHBIX c
MPSIMOXOXKICHUEM.
Omnuncanue
HapyILEeHUN
CTPOCHUS
CKEIJICTHOM
CHCTEMBI.

u/




7.2

MuIiel

JIBUTATEIBHOTO
anmnapara, CBsI3aHHBIE C
MPSIMOXOXKJICHUEM.
CoBpeMeHHbIE
VWHBa3VBHbBIC u
HEHMHBA3UBHBIE METOJIbI
JI€UEHUS:

MPOTE3UPOBAHUE
CyCTaBOB i1
MEXKITO3BOHOYHBIX
JIUCKOB, HCIIPABIICHUE
KPHUBU3HBI
II03BOHOYHUKA u
npyrue. JleMoHCTpanus
cKeJeTa YyeJIoBEKa,

yepena, KOHEYHOCTEH,
IIO3BOHKOB, PacIWJIOB
koctel. JlabopaTopHsbie

i MIPAKTUICCKHEC
paboThLI. Wzyuenue
CTPOCHHS CKeyeTa
yeJIoBeEKa Ha MaKeTax.
MEBITIIEL. Pa6ota
MBIIIIL] o
MepeMEeIEHUIO
KOCTHBIX pBIYAroB.
MBIIIpI,
MIPUKPETUISIONTUECS

JBYMsI KOHILIAMU WJIU
OJTHUM KOHITOM K
KOCTSIM. MuMuueckue
MBIIIIBl  KaK MpUMEP
MBIIIIII, HE
NPUKPEIUISIOMMNXCT K
KOoCTsIM. MpuImma Kak
Oprax JIOKOMOITHH.

Knaccudpunuponan
ue MBIIIIII.
Onucanue

OCHOBHBIX  MBIIIII]
Tella YelIOBEeKa, HX
3HAYEHUS,
0CcoOeHHOCTEH
CTPOCHHS u
(YHKIHA.
OnenuBanue
BIMSHUSA (PAKTOPOB
pUCKa Ha 3JI0pPOBbE
YeJI0BeKa.
Omnmncanue u
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006004k MBIIIIIIBI.
CyXxoXunus U CBSI3KH.
JIBurarenbHbie
€IMHUIIBL. MBpl1nbI-
CHHEPTUCTHI u
aHTaroHucTsl. HepBHas
perynsuus paboThI
Mbln. Pone cimHHOTO
MoO3ra, MO3XKeuKa U
KOPBI OOJIBIITUX
nonymapuii. OCHOBHbBIE
MBILIIIBI TEJIA YEJIOBEKa.
Hauboinee
pacrpocTpaHeHHbIE
TpaBMbI MBIIIEYHON
CHCTEMBl U METOJbl UX
MpOPUITAKTUKY.
ATpodus MBIIIILL,
MPUYUHBI W JICYCHUE.
JlaGopaTopHsble "
MPaKTUYECKHE pPaOOTHI.
Oxka3anue epBOi
MTOMOIIIN npu
MOBPEXJICHUH CKeJleTa
Y MBIIIIIL.

HCIIOJIb30BaHUE
MIPUEMOB OKa3aHUs
IIEpBOM  ITOMOILH
npu TpaBMax
OTIOpHO-
IBUTaTEIbHON
CHCTEMBI.

Wroro no pazneny 7

Pa3pnen 8. KpoBeHocHasi m tumdaTnyeckasi CHCTEMbI

OcobenHoctu
CTPOEHUS U

8.1 (GyHKIMOHUPOBaH 3 1
us CepAcUHON
MBILIIIBI

Anaromusa cepaua:
SHAOKAP, MHUOKap/I,
dMUKapn, fepuKapm,
KEIyT0UKH,

TpeAcepns, KiamaHbl
cepaua. Mexanuueckas
pabora cepama  Kak
Hacoca. Cepaeunslii

Omnmncanue
CTPOEHUS
CEepPAECYHON MBIIIIIBI
U €€ MpOoBOIALIEH
CHCTEMEL.
N3mepenue
KPOBSIHOTO
JIaBJICHMUS,
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LUKI.  ApTepuanabHOe
JaBJICHHE, IyJIbC.
ABTOMATHS.
[IpoBogsmas cucrema
cepaua. DIeKTpruueckas
pabora cepama.
DNeKTpoKapuorpaMma
Hepsnas u
ryMopalibHas
perysius
cepama.  Hapymenus
paboThl cepama.
I'mnepronnueckas
00J1e3Hb, cepaeydHas
HEJ0CTaTOYHOCTb,
aTepOCKIIepO3
KOPOHapHbIX COCYJOB,
uH(papKT MHOKapaa Hu
TaK nanee.
[IlynTupoBanue,
AQHTHOIIJIACTHKA,
KJIETOYHAsl Tepamusi Hu
JIpyrue  COBPEMEHHBIC
METOIbI JIedeHus
CeplIeuHbIX  OoJIe3HEH.
Tpancrutanranus
cepama. Jlaboparopubie
u MIPaKTUIECKHE
paboThL. [Tpocmotp
TUCTOJOTHYECKHUX
MpEenapaToB CEepICUHON
MBIIIIIBL.
DnekTpokapauorpadus
N3mepenue
apTepHalibHOTO
JABJICHUS U TyJIbCA.

paboThI

o0cyxaeHne
pe3yNbTaToB
UCCJICIOBAHMSI.
[Toncuer mynbca u
YHuclia  CepIeYHBIX
COKpaIlCHHUI y
YeloBeKa B MTOKOE U
nocine
JIO3UPOBAHHBIX
(busnyecKux
Harpy3oK,
o0cyxaeHne
pe3yJIbTaTOB
UCCJICIOBAHMSI.
OObsicHeHue
HEHpPOryMOpaabHOMI
perymsiuu paboThl
cepana B
OpraHu3Me
YeloBeKa.
Ob6ocHoBaHMe
HEOOXOIUMOCTHU
COOIrOIeHUSA
npOopHIAKTUKU
CepJIeTHO-
COCYAMCTBIX
0ose3Hel.

Mep




8.2

KposeHnocHas
cucTema
muMbaTdecKast
cucTema

u

Kpyru

KpOBOOOpAIICHUS
OOJIBIIION ©  MAaJIbIi,
OCHOBHEIE COCY/IBI.
Knaccudukanus
COCY/IOB: apTepuu,
apTEepUOIIbL, BCHBI,
BEeHYJIbI,  KaIMJLISAPBI.
Pe3uctuBHbIC,
0OMEHHBIE u
€MKOCTHBIE COCY/IBI.
CrpocHue CTEHOK
cocynoB. Hepsras wu
ryMopasbHas
peryisiuus paboTsl

cocynoB.  Cucremnas
peryisiuus

apTepUaNbHOTO
JaBIEHUS W JPYTUX
napamMeTpoB KpPOBHU
(6apopeduiekc,
xeMopedieKC U TaK
nanee). Hapymienus
paboThI COCYZIOB.
ApTtepuanbHble u
BEHO3HbBIE

KPOBOTEUEHHSI U TIepBast
MOMOIIlb ~ MpPH  HHUX.
AHaromus
auMpatudeckoit
CHCTEMBI:
nuMpartudeckre

COCY 1Bl u
auMdatudeckue  y3Ibl.
[IpuunnHbl  ABHXKEHMS
KpoBU M JUM(DBI TIO

Onucanue
CTPOCHHS  KPYIOB
KpOBOOOpAIICHHS.

CpaBHeHuE CBOWCTB
apTepui, BE€H WU
KamUIspOB;
PE3UCTHBHBIX,
0OMEHHBIX "u
€MKOCTHBIX
COCY/IOB.
OOBbsicHEHHE
HEHPOryMOpaIbHON
peryisauuu  paboThbl
COCYJIOB B
OpraHu3me
YyeJIoBeKa.
OuneHnBaHue
BIUSHUS (PAKTOPOB
pUCKAa Ha 3J0pOBbE
YyeJIoBeKa.
Omnucanue u
HCIOJIL30BaHUE
MPUEMOB OKa3aHUs
MepBOM TIOMOIIN
npu
KPOBOTCUYCHUSX.
HccnenoBanue
MIPUYHH  JIBHKCHUS
KpPOBH U JTUMBI 110
COCy/JIaM.

https://www.yaklass.r
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cocyaaMm.

JlaGopaTopHbIie u
MPAKTUYECKHE pPaOOTHI.
N3ydenue
TUCTOJIOTMYECKHUX
rpenaparoB CTEHOK
COCY/IOB. IlepBas
IIOMOIIb npu
KPOBOTEUYEHMSIX.
Kposs, TkaHeBass ~ OnucanHue
KUJKOCTb, aumdba.  BHYTPEHHEH Cpelsl
MexaHu3mbl YeJI0BeKa.
NoJAIepKaHUs N3yuenue
BHYTpEHHEN Cpelpl ~ IPUYUHHO-
opraHusma CJI€ICTBEHHBIX
(romeocTa3s). CBsi3b  cBsizeH MEXKITY
BOJIHO-COJIEBOT'O BOJHO-COJIEBBIM
oOMeHa opraHusMa Cc  OOMEHOM u
(dopmHpoBaHUEM u  (YHKIMOHHPOBAHU
OTTOKOM TKaHEBON €M TKaHEBOM
AKHUJKOCTH. KHUJKOCTH.
BnytpeHHsas Xuwraeckuii  cocras  Cpasnenue https://www.yaklass.r
8.3 IJ1a3MBl KpOBU.  (DOPMEHHBIX
cpeaa opraHu3Ma u/

@OpMEHHBIE 3JIEMEHTBI:  3JEMEHTOB KpPOBHU.
SPUTPOLIUTHI, Hccnenosanue
JEHKOIUTHI, KJIIETOK KpOBU Ha
TPOMOOIIMTHI. TOTOBBIX
JlerikounrapHas npernaparax.
(dhopmymna. OyHKIMU =~ Y CTaHOBJICHUE
Pa3IMYHbIX B3aMMOCBSI3H
(OopMEHHBIX MEXIy CTPOCHHEM
3JIEMEHTOB. (bopMeHHBIX
KposeTBopenue U DJEMEHTOB KpOBU U
OpraHsl BBIIIOJIHSIEMBIMH
KpoBeTBOpeHUs. Mecta = (QyHKIUSAMH.

rudenu Pa3ITUYHBIX

Onwucanue  rpynn




(hOpMEHHBIX IJIIEMEHTOB
KkpoBu. ['pynmbl KpoBu
mo cucreme ABO,
pesyc-axkTop u apyrue
CHCTEMBI OIIpEeICICHUS
rpymnmn KpPOBH.
[lepenuBanue na3Mbl,
PUTPOLIUTAPHOU u
TPOMOOIIMTAPHOI
MacCBhl. Bbydepnas
byHKIUSA TIJI1a3MBbl
KpPOBH. Tpaucmopt
ra3oB o KPOBH.
Paznuunsbie bopMbI
reMoryioonHa.
Perynsuust  cpoxcrta
remMoryioonHa K
KHCIIOPOAY.
CBepThIBaHHE  KPOBH,
¢ubpuHONUTHYECKAS U
MIPOTHBOCBEPTHIBAIOINA
s CHCTEMBI.
Hapymenus,
CBSI3aHHbIE c
KpPOBETBOPEHUEM u
(YHKIIMOHUPOBAHHEM
(hopmMeHHBIX
9JIEMEHTOB.
JlaGopaTopHbie u
MPAaKTUYECKHE pPaOOTHI.
N3yuenne
THCTOJIOTUYECKUX
MpernapaToB KpOBH U
OpraHoB
KPOBETBOPEHHUSI.

kpoBu. OOBsicHEHHE
MPUHLIUIIOB
nepeTUBaAHUS
KPOBH, MEXaHHU3MOB
CBEPTHIBAHUS
KPOBH.
O6ocHoBanue
3HaueHUs
JIOHOPCTBA.
Onucanue
(dakTopoB  puHCKa
npu 3a00JIeBaHUSAX,
CBSI3aHHBIX c
KpPOBBIO u
KPOBETBOPCHHUEM.
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Pasnen 9. UMmmyHHas cuctema

9.1

NmmyHnHas
cuUcTeMa

Hcropus pa3sBUTHUSA
3HaHUU 00
MMMYHHTETE. 3HAUECHUE
pabort H. n.

Meunukosa, I1. Dpnuxa
U JIPYyTUX YYEHBIX IO
W3YYEHUIO
MMMYHHTETA.
Knaccudukammm
MMMYHHTETA.
MexaHu3mbl
BPOXKJACHHOTO
MMMYHUTETA.
[IpnoOpereHHbIH
UMMYHUTET:
Kjaccuukanus
AUMQOLUTOB U ydacTue
pa3HbIX rpynn
TUM(DOITUTOB B
MIPUOOPETEHHOM
ummyHutere. [loHsATHS
aHTHUTEeNa M aHTHUICHA.

[IpesenTanus
aHTureHa. BakuuHbl u
CBIBOPOTKH.  Opransl
LIEHTPaJIbHOU

MMMYHHOH  CHCTEMBI:
KPaCHBIN KOCTHBIA MO3T
n tumyc.  Oprassl
nepupepuyeckon
WUMMYHHOH  CUCTEMBI:
CEJIe3EHKa,
TUMDOY3IIBI,

Knaccudunuposan
ue TUIIOB
UMMYHHTETA,
00BsCHEHHE ero
3HAUEHUSI B KU3HU
YeJloBeKa.
OO6cyxnenue ponu
BaKIIMH U JI€YeOHBIX
CBIBOPOTOK TUTST
COXpaHEHUS
3II0pOBbsI YETIOBEKA.
CpaBHEHHE CBOICTB
T- u B-
JIUMQOIUTOB, a
TaKKe
o0ecrnevynBaeMbIX
UMU TUTIOB
UMMYHHTETA.
HUccnenosanne
OPUYUH  Pa3BUTUA
ayTOMMMYHHBIX
3a00JIeBaHUH,
AJIEPTUYECKIX
peakuuil. M3yyenue
ponmu  MHKpoOHoMa
B
(yHKIIMOHUPOBAHH
u VMMYHHOH
CUCTEMBI.
O6ocHoBaHMe
3HAUCHUS
TPaHCIIAHTOJIOTHH.

https://www.yaklass.r
u/




MUHJIAJIMHBI,
annenaukc, lleliepoBbl
Oomsimku. Pons THMyca
B CO3pEBaHUU T-

JTUMQOIIUTOB. Ponb
OpraHoB
nepudepuyeckon
UMMYHHOW CHUCTEMBI B
CO3PEBAHUU B-
JTUM(DOITUTOB.
OTtpunarenbHas u
MOJIOYKUTEIbHAS

CEJICKIIHSI B CO3PEBAHUU
T- u B-mumdonuros.

Ponb MHUKPODIOPHI
YeJIoBeKa B
(dhopmMupoBaHUA
HOPMAaJILHOTO

VMMYHHTETA YEJIOBEKA.
ITatonorun WMMyHHOU
CUCTEMBI:
UMMYHOIe(DUIUTHI,
ayTOMMMYHHBIE
3a0oneBaHus U JIp.
Peaknuu

TUIIEPYYBCTBUTEIBHOCT
H, B TOM  4HCIIE
aJUIEpTUH. OCHOBBI
TPAHCILUIAHTOJIOT U H.

Hroro no pazneny 5

Pa3znen 10. /IpixaTeabHasi cucremMa
Amnaromus OOBsicHEHHE

10.1 JlpIxaTenpHas 4 JIBIXaTEIbHOM CHUCTEMBI: CYILIHOCTHU https://www.yaklass.r
' cucTeMa BEPXHHE JbIXaTeNIbHBIE = Mpollecca AbIXaHus. U/

1IyTH, HWXXHHUC

Ycranosnenue




JIbIXaTeIbHbIE nyTH,
JIETKHE. Hocosbie
nojoctu. Hocormotka.
Porornorka. T'opraHsb.
Knaccudpukanus

Xpsen rOpTaHuU.
Hanropranuuk u
rOJIOCOBBIE CBA3KH.
Tpaxes. bponxu.
Jlerkue. Jlerounsre

My3bIpbKU  (QJIbBEOJIBI).
®usnonorus npouecca

B3aUMOCBS3H
MEXTY
0COOCHHOCTSIMU
CTPOEHHUSI OpPIraHOB
JIBIXaHUS u
BBINOJIHAEMBIMU
GYHKIUSAMU.
OOnbscHeHue
MEXaHU3MOB
JIbIXaHUS,
HEHPOryMOpaIbHON
peryisiuu  paboThl

JIBIXQHWS, pOJIb  OPraHOB JIBIXaHHUSI.
IJIEBPATIBLHOM UccnenoBanue
KUJKOCTH, TuadparMbl,  KU3HCHHOU
MexpeOepHbIX U eMKOCTH  JIeTKHX,
JIPYTHX MBIIII. ~ OTpECIICHNE
CypdaxTaHT. YacTOThl JIbIXaHUS,
DnacTuueckas TAra  o0OcyXJeHue
nerkux. JlpIxaTenbHbIe = MOJTYYEHHBIX
JIBW>KeHUA. JKU3HEHHas = pe3yJIbTaToB.
€MKOCTb Jerkux. — BoisgBneHue
Jlerounsie 00BEMBI. = MPU3HAKOB u
Hepsnas U TPUYHH
ryMopajabHas WH(DEKIIMOHHBIX
perymsinusi  JbIXaHus.  3a0oJeBaHU
I'uruena JBIXaHUS.  OPTaHOB JIBIXaHHUS.
TpenupoBka Onucanue Mep
JBIXATeNBHBIX MBI, = TPEAYIPESKICHUS
[Ipenynpexnenue UH(PEKIIMOHHBIX
TTOBPEXKACHUS 3a001€BaHUI.
rogocoBoro ammapara. — OOcyxaeHue
Nudexunonnbie BPEIHOTO
0os1e3HN, BO3IEHCTBUA
nepenaromuecss 4epe3  TabaKOKypeHHs,
BO3IyX, W  TPOYHME  HAPKOTHYECKHX U




Hroro no pazngeny
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3a00JeBaHUs  OPraHoOB
JIBIXaHUSI. Bnusuue
TabaKOKypeHHSI Ha
OpraHbl  JIbIXaTeJIbHON
CHCTEMEI. ActMma,
00CTPYKTHBHBIC
3a0oJeBaHus
JIBIXaTeNIbHON CHCTEMBI.
JleMoHCcTpanuss moaenu
TOpTaHH, MO/JIeJH,
MPOSICHSIOLIEH
MEXaHH3M BJOXa W
BBIJIOXA.
JlaGopaTopHbie u
MPaKTUYECKHE PaAOOTHI.
N3mepenue  obOxBara
IPYJHOM  KIETKM B
COCTOSIHUM  BAOXa U
BbIoXa. OmnpeneneHue
4acTOThI JIBIXaHUSI.
Bimstnue  pasnMuHbIX
(akTOpOB Ha YaACTOTY
TIBIXaHUSI.
Crniuporpadust.
N3yuenne
THCTOJIOTUYECKUX
MpernapaToB  OpPraHoOB
JIBIXaHUSI.

MNCUXOTPOIHBIX
BE€IICCTB Ha
300POBLC YCIIOBCKA.

Paspea 11. IInmeBapurebHas cucremMa

IInmeBapurensHa
g cUcTeMa

111

AnaTomus
MUIIEBAPUTEITBHON
CUCTEMBI: poToBast
T0JIOCTb, MUIIEBO/I,

KEITY0K,

Onucanue OpraHos
MUILIEBAPUTETLHON
CUCTCMBI.
YcranosneHnne
B3aUMOCBS3U

https://www.yaklass.r
u/




MOKENTyA0YHas
JKenesa, IICYCHD,
OTJICJIbl TOHKOM KUIIIKH,
OTENbI TOJICTOH
kuiku. CtpoeHue 3y0a,
3yOHas cucremMa
yenoBeka. OHU3HOI0rus
MUIIEBAPUTEIbHON
CHCTCMBIL:
pacuieruieHie  OeJKOB,
JUNUIOB,  YTJIEBOJOB,
HYKJIEMHOBBIX  KHCJOT
oz JIEUCTBUEM
(hepMeHTOB,
CEKPETUPYEMBIX
pa3HbIMU OTJIeIaMH
MHILEBAPUTEILHON
CUCTEMBI. XHMHUYECKHMI
COCTaB CJIFOHEI,
KEITYJIOUHOTO COKa,
MOJIKETYJOYHOTO COKa,
JKEIUM, COKa TOHKOM
kumku. [lomoctHoe m
MIPUCTEHOYHOE
MUIIEBAPEHNE B TOHKOM

KumeyHuke. DyHKUuu
MOJIKETY T0YHOM
JKelae3pl W IICYCHH.
OyHKINH TOJICTOU
KMIIKH. Pons
KHIITEeIHON
MUKPOGIOPHI JUIST
yenoBeka. HepBHas u
rymMopaJibHas

peryisiisi  IpOLECCOB
MUILEBAPEHUS,

MEXIy CTPOCHHEM
OpraHoB
MUIICBapEHUs u
BBIMOJIHSAEMBbIMU
UMH  QYHKIHSIMU.
OO0bscHenue
MEXaHHU3MOB
MUIIeBapeHus,
HEHPOryMOpaIbHON
perynsnuu
IPOLIECCOB
MUIIEBapEHUSI.
HccnenoBanue
IEUCTBUA
(hepMEHTOB CITIOHBI
Ha Kpaxmai,
o0cyxaeHne
pe3yNbTaTOB.
PackpsiTne
COBpPEMEHHBIX
METOJIOB HW3YYCHHUS
OpraHoB
MUIICBApEHUSI.
Onucanue
HEMH(EKIIMOHHBIX
3a0o0seBaHU
MHIEBAPUTEITLHON
CUCTEeMBI M  UX
TIPUYHH.
ObocHoBaHne Mep
PO UIAKTUKH
UH(PEKIIMOHHBIX
3a0osieBaHU
OpraHoOB
MUIIeBapeHus,
OCHOBHBIX

ponu




yTJIEBOAHOTO,
JUMHUIHOTO, OEIKOBOIO
oOMeHa. l'uruena
MUTaHUSL.
Heundexnmonusie u
ayTOMMMYHHBIE
3a00JeBaHUs  CHCTEMBI
MUIIeBapEHUs.
[Ipenynpexnenue
uHpEeKIMi U MpoYuX
KEITY TOTHO-KUIIICIHBIX
3a00seBaHuii (TacTpHT,
SI3BEHHAS 0011e3Hb,
anmneHJULUT, LUPPO3,
MaHKPEaTUuT U JPYTHe),
MUIIEBBIX OTPABJICHUIA.
XenukoOakrep KaK
bakrop pa3BUTUA
racTputa ¥ SI3BBL
BrnusHue kypeHus u
aJIKOTOJIst Ha
MUIIeBapeHue.
PaccrpoiicTBa
MUIIEBOTO IOBEJIEHUS.
JleMoHCcTpanmst  TOopca
YeloBeKa, Ta0JIuII.
JlaGopaTopHbie u
MPaKTUYECKHE PaOOTHI.
Uccnenosanme
neictBus  (hepMEHTOB
CIIIOHBI Ha KpaxMall.
N3yuenne
THUCTOJIOTMYECKHUX
IpernapaToB  OpPraHoB
MUIIEBAPUTEITBHON
CHCTEMBI.

MPUHIIATIOB
3I0pOBOTO  00pasa
JKU3HU W TUTHCHBI
IIUTAHUS.
OO6cyxienue
BPEITHOTO
BO3JCHCTBUS
Ta0aKOKypEeHUs,
HApPKOTUYECKUX W
TICUXOTPOITHBIX
BEIIICCTB Ha
3II0pPOBbBE YEIIOBEKA.




Hroro no pazgeny

Pa3zgea 12. BeigeauteabHasa cHCTEMA

5

BrinenurensHas
cucreMma

121

Crpoenue
BBIIEIIUTEILHON
CUCTEMBI: MTOYKH,
MOYETOUYHUKH, MOYEBOU
y3bIPb,
MOYEHUCITyCKaTeNbHBbIH
KaHaI.
QOYHKIIMOHUPOBAHKE
nouku. Hedpon xak
CTPYKTypHO-
(byHKIIMOHATbHAS
eAMHUILIA TTOYKH.
DU3MO0IOTNYECKUE
MIPOLIECCHI
(dhopmupoBaHust
BTOPUYHOU MOYH:
¢bunbTpanus,
peabcopOrus,
cekperusa. Poib mouku
B perynsiuu
apTepHaATLHOTO
naBineHus. HepBhas u
ryMopajbHas
perysius paboThI
OpraHoOB
BBIICTTUTEIILHON
CUCTEMBI. 3a0oJyieBaHUs
OpraHoB
MOYEBBIICIINTETLHOMN
CUCTEMBI (umcrur,
nuenoHepur,
MOYEKaMeHHast OOJIE3Hb
" JIpyrue), ux

Onucanue opraHos
BBIJICTICHUS B
OopraHuzmMe
YeJloBeKa.
OObscHeHne
3HAUEHUs OPraHoB
CHCTEMBI
BBIJICTICHUS B
BBIBEJICHUU
pPacTBOPUMBIX B
BOJIE BEIIIECTB.
YcraHoBneHue
B3aUMOCBSI3H
MEXTY
0COOEHHOCTSIMU
CTPOEHHUSI OpPTraHOB
U BBINOJHAEMBIMU
uMH  QYHKIIUUMH.
OObscHeHne
BIIUSTHUS
HEHPOryMOpaIbHON
peryJsuu Ha
pabory
BBIJICJIUTENILHON
CHCTEMBI.
Hccnenosanue
MECTOTIOJIOKECHUS
MOYEeK Ha MYJIDKe
YyeJioBeKa.
AprymMeHTHpOBaHUE
U OLICHHBaHUE
BIMSHUSA (PAKTOPOB
pUCKa Ha 3/10pOBbE

https://www.yaklass.r
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peAynpexacHHE. YeJI0BEeKa.
UckyccrBennas nouka.  Onucanue
Hunanus. MIPU3HAKOB
Tpancrnanramus 3a00JeBaHUN, MeEp
mouku. JleMoHCTpanus = TPOPUITAKTHKU
TaOJIHIIL, Mozenu ~ OoJie3HEH OpraHoB
«Ctpoenue MMOYKH = MOYEBBIJCIUTEIILHO
MJICKOTTUTAIOIIETO», i CCTEMBI.
MyJIshKa LS
YeloBeKa,  BIAXXHOTO
npenapara.
JlaGopaTopHbie u
MIPaKTUYECKHE PaAOOTHI.
N3yuenue
TUCTOJIOTHYECKUX
MpernapaToB Pa3HbIX
Y4aCTKOB MOYKH,
MOYETOYHUKA,
MOYEBOTO MY3bIPS.
Hroro no pazneny 3
Paznea 13. IlosioBasi cucrema
Cragun rameroreHe3za.  CpaBHEHUE
OTnnuMst ooreHesa W OOreHe3a u
criepMaToreHe3a Jpyr = crepmaroreHesa.
oT npyra.  OObsicHeHHE
OnnooTBOpeHHE. CMBICIIa
Kenckas MoJIoBasi ~ OMOJIOTHMYECKUX
131 Tlonosas cuerema 4 cucreMa: SIMIHUKW, | TTOHSTHH: https://www.yaklass.r
MaTO4HbIE TpyOBI,  TaMETOTeHE3, u/
Marka, BJIATAJININE, =~ MCKYCCTBEHHOE
BHEIIIHHE MOJIOBBIE = OIUIOAOTBOPEHUE
OpTaHbI. (BKO). Onmnucanue
MeHcTpyalbHBIM LIHUKJI. = OPraHoB  IIOJIOBOU
My:xckast MOJIOBAsi ~ CHUCTEMBI B

cucréma: CCMCHHUKH H

OopraHu3me
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IIpoYne BHYTpPEHHUE

M10JIOBBIE OpraHsl,
BHEIIIHHE II0JIOBBIE
opranbl. HepBHas wu
ryMopajbHas
peryusuus paboThI
OpraHoB MOJIOBOM
CUCTEMBI.
[InanupoBanue
OepeMEeHHOCTH, METO/IbI
KOHTpALeMNLINH,
peAUMIUIaHTAl[MOHHBI
71 CKPUHUHT,
3KCTPaKOpIOPAIbHOE
OILUIOZOTBOPEHUE.
bepemenHOCTB,
JIAKTalHsL.
3aboiieBanus,
nepeaarouecs
MOJIOBBIM Iy TEM.
JlabopaTopHbie u
MPAKTUYECKHE DPAaOOTHI.
N3yuenne
TUCTOJIOTMYECKHUX

[IpenapaToB  OpraHoB
II0JIOBOM CHUCTEMBI.

YCIIOBCKaA.

OO0bscHenue
BITUSTHUS
HEUPOryMOPAIbHOM
peryJsuuu Ha

paboTty  TOJIOBO#
CUCTEMBI.

Pa3pnen 14. Koxa u eé npon3BogHbIe

Onuaepmuc —  Omnucanue
MHOT'OCJIOMHBIN CTPOCHUSA 51
.. OPOTOBEBAIOIIN I HKIUN KOXH, €€
Koxa u eé P . m bynxu ’ https://www.yaklass.r
14.1 3 SIUATEINH. Crmon = MPOU3BOJHBIX.
[POU3BO/IHBIE u/
SMUEpMHcCca. Cinou  HccnenoBanue
JIEPMBI. [MogkoxHast ~ BAusSHUA (HAKTOPOB
JKUpOBas KJIETYaTKa.  OKPY KaIoIIeH




[IpounsBoaHbIe
HOI'TH,
Koxnpie
IIOTOBBIE, CaJbHBIE U
MoJouHble. DyHKUUHU
Kou. Posib HepBHOU U
TyMOpaIbHOMN
peryJsuuu B
OCYIIECTBJICHUU
TEPMOPETYJIATOPHOU U
Ipyrux QyHKIHUA KOXH.
3a0oneBaHus KOXH U
UX  TpeaynpexIcHHE.
IleperpeBanue:
COJIHEYHBIN U TEIUTOBOM
yIapsl. Osxoru.
O6MopoxKEeHUSI.
[Ipodunakruka u
repBas IOMOINb TpHU
TEIJIOBOM U COJTHEUHOM
yaapax, OXorax wu
00MOPOKEHHUSIX.
JleMoHCTpaust Moaenu
CTPOEHUS KOXH,
Ta0IHUIL, CJIaifizioB.
JlaGopaTopHsble "
MPaKTUYECKHE pPaOOTHI.
HccnenoBanue c
TTOMOTIIBIO JyTIBI
TBUIBHOM M JIAJOHHOM
CTOPOHBI KHUCTH.
N3yuenne
TUCTOJIOTHYECKUX
rpenaparoB
SMUJEPMUCA U IEPMBI.

KOXMH:
BOJIOCHI.
JKCIIC3bI:

Cpensl  Ha
OOBsicHEHHE
MEXaHH3MOB
TEPMOPETYJISIINH.

Onucanue npuemMos
nepBo HOMOIIHA
IpH COJHCYHOM H
TEIJIOBOM  yJapax,

KOXY.

TpaBMaX, OXOrax,
00MOpPOKCHHH,
OCHOBHBIX
TUTHCHHYECKIX
TpebOBaHMI K
onexae u OOyBH.
OO6cyxenue
3a00JICBaHUN KOXKHU
u ux
PeIyIpexKACHUS.
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Pa3zgea 15. Ajantauuu o

3

raHm3mMa 4€J10BC¢Ka

Ananranuu
15.1 opranusma
YyeJIoOBeKa

TepMmoperynsauus: poib
KOKH Hu COCY/JIOB.
l'unoranamyc KaK
LIEHTP
HEUPOTyMOPAIILHON
peryssiuu
TEII00OMEHa.
IloBenenueckue
amanTanuy. Agantaiuu
YeJI0BEKa, €ro OpraHoB
M TKaHell K HHU3KAM
KOHIIEHTpaLUsIM
KHUCJIOPOJIa U TUTIOKCHH.
Perynsauus
noTpebaeHus
KUCJIOpOJla  TKaHSAMH,
3PUTPOIIOA3.
IIepectpolika
MeTaboau3Ma KJIETOK B
YCIIOBUH TUIOKCHH.
Anmanranun K
HEJIOCTaTKy Pa3JIMYHbIX
IMUTATENLHEIX BEIIECTB.
DHepreTuveckas
(GyHKIUS TJIMKOreHa B
IICYCHU U JIMIUJIO0B B
KUPOBOU TKaHH.
[Topsimox
HCIIOIL30BaHUS
3allacoB  IMHTATCIBbHBIX
BEIIECTB B OpraHU3ME.
IIepectpolika
MeTaboiiM3Ma KIIETOK B

Ob6cyxnenue
a/IanI TUBHBIX
MEXaHU3MOB
YeJI0BEYECKOTO
OpraHu3sma.
N3yuenne
NIEPECTPOEK
MeTtabonu3ma 1o
BO3JIEHCTBUEM
BHEIITHUX
(akTOpoB.
OObscHeHne
3HaYMMOCTH
(usnueckomn
aKTUBHOCTH,
pexumMa THS H
MTUTaHUS TUTst
3/10pOBBS.

https://www.yaklass.r
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YCIOBUAX  TOJIOJAHMSL.
Hupkagnsie PUTMBL.
Bnusinue
MIPOJOJIKUTENEHOCTH
CBETOBOTO  JHS  Ha
HEHPOryMOpPaIbHYIO
PETYyJSIUI0  TPOIIECCOB
KU3HEJCATEIIbHOCTH
4yesoBeKa. TpeHUpOBKH.
Pons (bu3HIeCcKOi
AKTUBHOCTH B
COXPAaHEHUU 3JIOPOBBS
YeJI0BEKa.
[Ipodunaktuka
3a0oneBaHuI
CEepICYHO-COCY IUCTOM
MU OBIXaTEJIbHOU CUCTEM
u OIOpPHO-
JIBUTATEIILHOTO
anmapara. AJanTanuu K
HEBECOMOCTH.
ITepecTpoiiku
MeTabonu3ma B
YCIIOBUSAX HU3KOM
TpaBHTAINH,
npopUIaKTUKA
HETaTHBHBIX
IIOCJIEICTBUH.
JemoHCTpanus
nocoouit 1 o0yJaromux
BHJICOPOJIHKOB.

Hroro no pazgeny
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Pa3zgen 16. I'eneTunka 4yeaoBeka

T'enetuka
YeJI0BEKA

16.1

9

Onpenenenne
reHa Hu e,

PackpeiTue cmbicna
TEPMUHOB "

https://www.yaklass.r
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reHotuna u (peHoruna.

IlonstTne  rTOMO- H
TFeTEPO3UTOTHI. 3aKOHBI
Meunnens.
BzaumoneiicTeue

ayreneii. MHOreHHBIE B
MOJIUTEHHbIC MPU3HAKH.
XpoMOCOMHasi  Teopus
HaCJIEACTBEHHOCTH
Moprana.
Kpoccunrosep 51
CIICIUICHHOE
HacJIeIOBaHUE.
MexaHu3MbI
ONpeAcIICHUS IoJia.
[TonoBbIe XpOMOCOMBI U
ayTOCOMBI ~ YEJIOBEKA.
Hacnenosanue,
CHCIUICHHOE C IIOJIOM.
MN3MEeHYNBOCTS:
HacJIeICTBECHHAs u
HEHACIICICTBCHHAS.
[Ipumepsr
HEHACIICICTBECHHBIX
N3MEHEHUH
(Momudukanuit).
Knaccudukamms
HaCJIeICTBEHHOMN
H3MEHYNBOCTH Ha
MyTalMOHHYIO u
PEKOMOMHALIMOHHYIO.
I'ennbie, XxpoMOCOMHBIE
" TCHOMHEIC
3a00JIeBaHUs.
[Tpumepsr TE€HHBIX,
XPOMOCOMHBIX H

MTOHATHIA:
JIOMHHAHTHBIE u
pereccuBHbIC
NpU3HAKU, aJuIesy,
TrOMO3HUI0Ta u
reTepo3UroTa.
O3HakoMieHue C
3aKOHOMEPHOCTSIMU
HE3aBUCHMOTO
HACJIeIOBaHMs,
CIICTIIICHHOTO
HACJIeJIOBaHUS
PHU3HAKOB,
HACJIeIOBaHMs,
CIICTIIICHHOT O c
MOJIOM.
Omnpenenenue noja.
OO6cyxnenue
3aKOHOMEPHOCTEN
U3MEHYUBOCTH
IPU3HAKOB
(HacnmeACTBeHHAs H
HEHACJIe/ICTBCHHAS
U3MEHYUBOCTb).




TCHOMHBIX
3a00J1eBaHNM YeIoBEKa.

[Tonynsmuonnas
TEHETHUKA. [TonsaTue
reHooHa.

Pacnpenenenue wacrot
ajulenedl B IOIYJISLUN.
3akoH Xapnu-
BaiinOepra. Pemenue
IEeHETUYECKUX  3ajad.

Memununckas
renetuka. [loctpoenue
POJIOCIIOBHBIX npu
aHaJIM3e OMpeeNIeHHBIX
IIPU3HAKOB. Ponp
TeHETUYECKUX
aHAJIU30B pu
TJIAaHUPOBAHUU u
KOHTpOJIE
OepeMEeHHOCTH.
CexkBeHHpOBaHUE
reHoMa KaK
WHCTPYMEHT,
TIO3BOJISFOIINI
MIPOTHO3UPOBATH
(deHoTun dYemoBeka U
JPYTHX KHUBBIX

OpPraHu3MOB, a TaKxke
BUPYCOB.
buoundopmarnyeckue
WHCTPYMEHTHI aHaJIN3a
T€HOMOB. MeTtobl
HaMnpaBJIEHHOTO
N3MEHECHHUS T€HOMOB
OpraHu3MOB.
I'eneTnueckas




nHxeHepus. ['enomHoe
peIaKTUpOBaHUE.

OTHUYECKHE aCICKThI
BHECEHHUS HM3MEHEHHUH B

T'CHOMBI Pa3INIHBIX
OpraHnu3mos, B TOM
qHuCJIC YCJI0BCKaA.

JleMoHcTpauus TabmuiL,
IIJIAKATOB,
KMHO(QParMeHToB,
posnkoB u3 MHTEepHeTA.

Hroro no pazgeny

Pa3znen 17. AuTponorenes

17.1  AHTponorenes

IIpumarsr:
OTJIMYUTEIbHBIE YEPTHI,
COCTaB MW  DBOJIOLUA
OoTpsAa.  YHUKaJIbHbIE

MIPU3HAKU TOMUHHU].
IIpssmoxoxaeHue:
TEeopuun
BO3HUKHOBEHUS,
aHAaTOMO-
Mopdonorudeckuii
KOMIUIEKC MPU3HAKOB.
[IpsimoxoxaeHune B
IpyTrux rpymnmnax
IIPUMAaTOB. Pyka,
npucnocoOIeHHast K
U3TOTOBJIEHUIO u
IIPUMEHEHHUIO  OpYyIHd
TpyZa.
Bricokopa3BUThI MO3T:
TEHACHIINU B
JBOJIIOLINH,

YHUKaJIbHbIE YEPTHI,

Knaccudunuposan
Ue OpraHu3MoOB Ha
OCHOBE 17
CTPOEHHUS.
CpaBHeHme
nonyo0e3bsH u

BBICIIIUX TPUMATOB,
IIMPOKOHOCBIX |
Y3KOHOCBHIX
00€e3bsIH.
Brrssnenne
OTJIMYUTEIBHBIX
MIPU3HAKOB
TOMUHH]I,
YeJI0BEKOOOPa3HBIX
00€3bsH,
aBCTPAJIONUTEKOB,
MpEACTaBUTENEN
poma Homo.

https://www.yaklass.r
u/




MOp(OJIOTHYECKUE

0COOEHHOCTH.
CxoncTBo M paznuuus
yegoBeKa u
YeJI0BEKOOOPa3HBIX
00€e3bsH: aHaTOMMSI,
IMOPHUOIIOTHS,
OMOXHMHUSI, TOBEIACHHUE.
ummanze KakK
Oy KaMIIni JKHBOU

POJICTBEHHUK YEJIOBEKA.
OBOIIOLUS

94eJI0BEKOOOPa3HBIX
00e3bsH.
JemoHncTpanus
MYJISDKEH, TabNuIL,
CIIaliI0B,
BUICO(PHIEMOB u
CalTOB NHrepHera,
MOKa3bIBAIOLINX
CTpOEHHUE MIPEIKOB
COBPEMEHHOTO
YeJIOBEKa, 00e3bsH-
aHTPOIIOMJIOB,
MpeICTaBUTENEH
YeJIOBEYECKHX pac.
JlaGopaTopHbie u

MPAaKTUYECKHE pPaOOTHI.
N3yuenne npesHenmen
HUCTOPUM U DBOJIOLHUHU
4elloBEeKa Ha IpuMeEpe

KOJUICKITM I u
PEKOHCTPYKIIMI
(3KxcKypeus B
MaJCOHTOIOTMUECKUHI

My3ei).




Hroro no pazneny 3

Pa3jen 18. YesoBek u oKpy:kaomas cpeaa

YemoBek Hu
18.1  okpyxaromas 2
cpena

DKOJIOTHYECKHUE
(haxTophI u ux
JEHCTBHE HA OPraHU3M
yelioBeKa. 3aBUCUMOCTh
3I0pOBbSI YEJIOBEKA OT
COCTOSIHUS
OKpYXAaIoIIell  Cpeabl.
MUKpOKIMMAT  KUIJIBIX

IOMENIEHUH. Tpyn
yenoBeka. duznonorus
Tpyaa.

PabGorocmiocobHOCTE M
yTOMJIEHHE. 3/10pOBbE

YeJI0BEKa KaK
COIlMAJIbHAST I[EHHOCTb.
®daxTopsl,
HapyularoIue
3/10pOBBE:!
THITOIMHAMUS,
KypeHue,
ynotpeOiaeHue
QJIKOTOJIsl, HapKOTHKOB,
HecOaTaHCUPOBAHHOE
MUTaHuE, cTpecc.

VKperuieHne 310pOBbs.
KynbTypa oTHOIIEHUS K
COOCTBEHHOMY
3I0POBBIO U 3[I0POBBIO
OKpYKaroIIuX.
AHTpPOIIOTEHHBIE
BO3JICMCTBUSL HA Cpemdy.
Hapywmenune
KpYroBOpOTa BELIECTB B

AprymMeHTHpOBaHHE
3aBUCHMOCTH
3/I0pOBbs YEJIOBEKa
oT COCTOSIHUS
OKpYXKarolein
cpenbl. AHaIU3 U
OILICHUBAaHUE
BIMSHUASA (PAKTOPOB
pHCKa Ha 3J0POBBE
YeIIoBeKa.
O6ocHOBaHHE
3710poBOro  obpasa
KU3HHU,
palMoOHAIBHON
OpraHMu3aIy Tpyaa
U TIOJHOIIEHHOTO
OTJIbIXa TUTST
IO IICPIKAHUS
NCUXUYECKOTO |
¢duznyeckoro
3I0pOBbS YETIOBEKA.
OOGcyxnenue
AHTPONIOTEHHBIX
BO3JIEUCTBUM Ha
pHUpo.y,
r100aJTBHBIX
IKOJIOTHYECKHUX
npooiem, ponu
OXpaHbl MPUPOJHI B
COXPAHEHUU >KU3HU
Ha 3emiie.

https://www.yaklass.r
u/




ouocdepe.
AHTpPOIOTeHHBIN
KPyTOBOPOT.
DKOJIOTHYECKHUE
KPHU3HCHI u ux
npuurHbl. KosBomonus
o0miecTBa W TPUPOJIBL.
Pammonansuoe
MIPUPOJIOTIONIL30BaAHUE.
3HaueHue OXpaHbI
OKpYXKaroleun
MPUPOAHON Cpedbl AJis
COXPaHCHHUS
YeII0BEYECTBA.
JleMoHCTpanus Ta0IwiI,
IJIAKaTOB,
KHHO(QParMeHTOB,
BUJICOPOITUKOB u3
HHutepHera.

Hroro no pazneny

OBILIEE
KOJIMYECTBO
YACOB
[IPOTPAMME

1O

102

12




KanennapHo-temaTnyeckoe nJiaHUPOBaHHe

7 KJIIACC
KosnuyecTBo yacos DJIEeKTPOHHbBIE
Ne ara u@poBbIe
/o Tema ypoka Beero Konrtposbubie  IIpakTnueckue ﬂsyqe}mﬂ gﬁ[(};I;OBaTeHLHLIe
padoThI padoThI pecypebi
1 [uToJsioruss — Hayka O KJIETKe 1 https://www.yaklass.ru/
2 Bupyconorus — Hayka o Bupycax 1 https://www.yaklass.ru/
3 CoBpeMeHHasl Kiaaccu(UKaIs OpraHu3MOB, 1 https://www.yaklass.ru/
OCHOBHBIC ITPUHITUITHI
4 MeToabl HAYYHOTO MO3HAHUS B OMOJIOTHH 1 https://www.yaklass.ru/
Mukpockonusi ONTHYECKasi, 3JIEKTPOHHAs. https://www.yaklass.ru/
JlaboparopHas pabota. «[IpaBuna TexHUKH
0€30MMacHOCTH npu MIPOBEJICHUU
5 mabopaToOpHBIX M MPAKTHYECKUX padoT. 1
OCHOBBI MHUKPOCKONIHMH: TPHTOTOBIICHUE
BPEMEHHBIX TMpemapaToB U pabota ¢
MukpockornoM. OdopmiieHne pe3yJbTaToB
paboThI ¢ MUKPOCKOTIOM»
MuxkpoOuonorus — HayKa 0 https://www.yaklass.ru/
MHUKPOOpTraHu3Max. [IpokapuoTtnueckas
6 kierka. Ilpaktuyeckas pabora «M3yuenme 1 1
MopdoJIoTHr OakTepuit Ha
MUKPOCKOTIMYECKUX Mpenaparax»
7 MHoroo0pasue 6akTepuii 1 https://www.yaklass.ru/
8 KusHenesTenbHOCTh OakTepuit 1 https://www.yaklass.ru/
OcobenHoctu OpraHu3auu apxen. https://www.yaklass.ru/
9 [Ipaktuyeckas padora «M3yuenue merono 1 1
Ne3uH(EKINN U CTePUITH3ALII
OCHOBHBIE  TPU3HAKH  OJHOKJIETOYHBIX https://www.yaklass.ru/
10 9YKapHOT. JlaGopatopHas pabota 1

((I/I3yquI/Ie OAHOKJICTOYHBIX OPraHu3MOB
moJ MHMKPOCKOIIOM Ha BpPCMCHHBIX H




(UKCUPOBAaHHBIX MUKpOIpEnapaTax»»

11

Crpoenue, JIBIDKCHUE, IMUTaHUE,
pa3MHOXKECHHUE aBTOTPO(PHBIX u
reTepoTpO(HBIX OAHOKIETOYHBIX 3YKAPUOT

https://www.yaklass.ru/

12

13

14

3HaueHUEe OJHOKJICTOYHBIX DJYKApUOT B
MIPHUPOJIC U )KU3HH YETIOBEKA

3aboneBaHus, BBI3bIBAEMbIC
OJTHOKJICTOYHBIMH ~ JyKapuOTaMH, H HX
npoduIaKTUKa

borannka — Hayka 0 pacTeHHsIX

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

15

16

Pacturensnas KJICTKA. PacTturensHBIC
Tkanu. JlabopatopHas pabora «U3yuenwue
CTPOCHUS  PACTUTEIBHBIX  KJIETOK  Ha
TOTOBBIX U BPEMEHHBIX MUKpOIIpEnapaTaxy».

JlaGoparopuast pabora «3yuenue
0COOEHHOCTEH CTPOCHHS TKAaHEH pacTeHHI
Ha TOTOBBIX " BPEMCHHBIX
MHUKpOTpenaparax»

PactuTenbHbIil  OpraHu3M Kak  €IUHOE
nenoe. Ilpaktudeckass pabora «M3yuenue
CTpPOCHHSI OpPraHOB pPACTeHH Ha >KUBBIX
00BbeKTax u repOapHbIX 00pasax»

https://www.yaklass.ru/

https://www.yaklass.ru/

17

ATBrosiorus — Hayka 0 BOJOPOCIISIX

https://www.yaklass.ru/

18

19

Kpacusie BOJIOPOCIIH. [IpaxkTnueckas
pabota «/3ydeHne 0coOOEHHOCTEH CTPOCHHUS
)51 JKN3HCHHBIX IIUKJIOB KpaCHBIX
BOJIOpOCTIEl Ha JKMBOM U TepOapHOM
MaTepuasne»

3enensle Bogopociu. [IpakTuueckas pabota
«M3ydeHune cTpoeHMsl ¥ )KU3HEHHBIX IIHKJIOB
3eJIeHbIX ~ BOJOPOCIECH Ha KHUBOM U
repOapHOM MaTepuasey

https://www.yaklass.ru/

https://www.yaklass.ru/

20

XapoBbi€ BOJIOPOCIH

https://www.yaklass.ru/

21

Bypsbie Bogopociu

https://www.yaklass.ru/




22

23

MoxoBunnasle unn  Mxu. IIpaktudeckas
pabora «/3ydyeHne ocoOEHHOCTEN CTPOCHHUS
KYKYIIKHAHA JIbHA U caruyma (Ha KHUBBIX U
repOapHbBIX 00BEKTaX)»

[TnaynoBuanbie (rutayHsl). [IpakTrueckast
pabota «/3ydeHne 0cOOEHHOCTEH CTPOCHHUS
iayHa OyJIaBOBHIHOTO (Ha JKUBBIX U
repOapHbIX 00BEKTAX )»

https://www.yaklass.ru/

https://www.yaklass.ru/

24

XBomeBuanble.  [Ipaktuueckas — pabora
«M3y4eHne 0cOOCHHOCTEH CTPOCHHS XBOIIA
II0JIEBOI'O U TIalIOpOTHHKA IMHUTOBHHKA
MYXCKOrO (Ha JKHBBIX U repOapHbIX
00BEKTAX)»

https://www.yaklass.ru/

25

[Mamopornuku.  IlpakThueckas  paboTta
«3yuenne  ocoOeHHOCTEHl  CTpoeHHA
ManopoTHUKA IIUTOBHUKA MY)KCKOro (Ha
KUBBIX U repOapHbIX 00BEKTaX)»

https://www.yaklass.ru/

26

I'omocemennpie. BO3HUKHOBEHHE CEMEHH.
OOmue Tmnpu3HaKK CEMEHHBIX pacTeHUH
[IpakTuueckas pabora «M3yuenue
0COOCHHOCTECH BHEIIHEr0 XBOH, IIHUIIEK H
CEMSTH XBOMHBIX)

https://www.yaklass.ru/

27

MHuoroo6pasue TOJIOCEMEHHBIX.
IIpaxTrueckas pabora «3y4yenune
0COOEHHOCTEM BHEIIHETO CTpOEHUS
no0eron XBOMHBIX (emp, COCHa,
JIMCTBEHHUIIA))

https://www.yaklass.ru/

28

29

Obmas XapaKTEPUCTHKA IIBETKOBBIX
(TToKpBITOCEMEHHBIX )

I[BeTOK Kak OpraH IOJIOBOI'O Pa3MHOXKEHUS
y MOKPBITOCEMEHHBIX pacTeHuii.
[IpaxTrueckas pabota «3yyenune
Mopdosiorui  1BeTKa (Ha  KUBBIX H
¢uKcupoBaHHBIX 00BEKTax). M3ydeHue
pa3sHOOOpa3us COIBETUI»

https://www.yaklass.ru/

https://www.yaklass.ru/




30

JKn3HeHHbIH UK OIBCTKOBBIX

https://www.yaklass.ru/

31

32

CrpoeHne ceMsH LBETKOBBIX PACTEHMM.

[IpakTnueckas paborta «3yuenue
CTpOEHUS CeMSsIH MOKPBITOCEMEHHBIX
pacTeHuin»

[Tnoner. IlpakTuueckas pabora «M3yuenue
CTPOEHUS IUIOAOB U COILIOIHIN

https://www.yaklass.ru/

https://www.yaklass.ru/

33

34

WNHnuBunyanpHOe  pa3sBUTHE  pacTEHUU
[TokpbhITOCEMEHHBIX (OHTOTCHE3)
[ToGer. IlpakTtuueckas pabora «W3ydenue

MopdoJiorui modera Ha JKMBBIX 00BEKTax
WJIM Ha TepOapHBIX 00pa3ax»

https://www.yaklass.ru/

https://www.yaklass.ru/

35

36

37

38

[Touka. Ilpaktuueckas pabGorta «M3yuyenue
CTPOCHMS BErCTaTUBHBIX, T€HEPATUBHBIX U
CMeIlIaHHbIX Mouek. PazHooOpasue noyek y
JPEBECHBIX PACTEHUI»

Mopdonorust  cTebmus. [IpakTuueckas
pabora «l3yueHne TOMEPEYHOTO CIHIIA
CTBOJIa PACTEHMH W aHaIMU3 BIUSHUS
JKOJIOTUYECKUX YCIOBUH Ha pa3BUTHE
pacTeHum»

Anaromus cteOns. Ilpaktuueckas pabota
«M3ydenne ocoOeHHOCTEN aHATOMHYECKOTO
CTPOEHUS crebss  JBYNOJBHBIX |
OJTHOJIOJBHBIX ~ TPABSIHUCTBIX  pAcCTEHUH,
cTe0uIs APEeBECHBIX PACTECHHID

Oynkuun credns. JlaGoparopHas pabota
«M3ydyeHue TpaHCcopTa BeIIeCTB B cTebIe.
N3yuenne metamopd030B moderay

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

39

Mopdonorus nucta. [Ipaktuyeckas pabora
«M3yyenne Mopdoioruu JucTa Ha KHUBBIX
00BEKTaxX WU TepOapHBIX 00pa3axy»

https://www.yaklass.ru/

40

Anaromus nwucta. Ilpakthueckas pabora
«HccrnenoBaHue  aHaTOMUM  JIUCTA  C

https://www.yaklass.ru/




IMOMOIIIBKO CBECTOBOI'O MHUKPOCKOIIa»

41

QyHKINHU JTUCTA

https://www.yaklass.ru/

42

dotocunTe3. 3HaueHne GOTOCHHTE3A

https://www.yaklass.ru/

43

44

.HI/ICTOHa[[, C€ro npu4yrMHbI, MCXAHHU3M U
3HAYEHUE B JKU3HU PACTCHHUS
Mopdonorust kopus. [Ipaktudeckas padbora

«W3yuenne Mop¢oIOruu KOpHS Ha YKHBBIX
00BEKTaxX MU repOapHbIX 00pa3ax»

https://www.yaklass.ru/

https://www.yaklass.ru/

45

Anatomust kopHs. Ilpaktuueckas pabota
«/3yueHne  aHAaTOMHUYECKOTO  CTPOCHHUS
KOpHsI Ha TOTOBBIX MUKpOIIpEnapaTax»

https://www.yaklass.ru/

46

Oynkuuu kopHia. JlaGoparopnas pabota
«M3y4yeHne CTpOCHHUs KOPHEBBIX BOJIOCKOB
C TIOMOIIIEI0 CBETOBOTO MHKPOCKOTIA

https://www.yaklass.ru/

47

MuHepanbHOE NUTAHUE PACTEHUN

https://www.yaklass.ru/

48

Heixanue xopHs. JlaGoparopnas pabora
«HccrnegoBanue  BIUSHUS ~— BO3dyXa Ha
pa3BUTHE KOPHEW»

https://www.yaklass.ru/

49

50

Bunounsmenenus KOpHEU "u 150:4
¢bynkuuu.JlabopatopHas pabora
«M3yuenune meraMop(o30B KOpHsDH

BereratuBHoe pa3MHOXEHUE IBETKOBBIX
pacTEeHUN M €ro 3HAYEHHE B €CTECTBEHHBIX
YCIOBUSX U B  CEJIbCKOXO35HCTBEHHOU
MIPaKTHUKE

https://www.yaklass.ru/

https://www.yaklass.ru/

51

KitonnpoBanue pacTeHNH.
MUKpPOKIIOHAIBHOE pa3MHOXKEHUE
pactenuii. KilerouHass WH)XEHepus Kak
COBPEMEHHAsl TEXHOJIOTHUS Pa3MHOKECHUS
pactenuid. [IpakTuueckas padorta «MeTosl
MHUKPOKJIOHAJIbLHOT'O Pa3MHOKEHHUS
pacTeHun»

https://www.yaklass.ru/

52

[Touna. XapakTepucTrka MOYBHI.
Pa3nooOpa3zue 1moys

https://www.yaklass.ru/




53

[Touga. [Tnogopoane nouBsl. Y 100peHus

https://www.yaklass.ru/

54

55

56

Knaccudukanus [[BeTkoBbIX. JIBYIOTBHBIC.
CewmelictBo KpecroupetHbix. [Tpaktudeckas
pabora «Ompenenenue MpeaCTaBUTEICH
ceMercTBa KpecTonseTHbix C
WCIIO0JIb30BAaHUEM OIpECIUTENIed pacTeHUN
WJIU OTIPEJEIUTENBHBIX KAPTOUEK)

CewmeiictBa Poszonsernrie u Ilacienosrie.
[Mpaktuueckass  pabora  «OmnpenencHue
npecTaBuTENCH CEMEHCTB C
HCIIOJIb30BAHUEM OIPEICIUTENICH pPacTeHUN
WJTU OTIPEJICTUTEIIbHBIX KAPTOUCK)

CewmelicTBa CnoXHOLBETHBIE u
MortsubkoBble.  Ilpaktudeckas — pabota
«OnpesneneHue nNpeacTaBUTENCH CEMENCTB ¢
HCIOJIb30BAHUEM OIpeNenuTeNneil pacTeHuit
HJIN ONTPCACIIUTCIbHBIX KAPTOYCK)»

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

57

58

OIHOOOJIBHBIE pacreHus. CeMelicTBa
AmapuicoBble u 3naku. [IpakTuueckas
pabora «OmnpeneneHue mpenCTaBUTENCH
CEeMECTB C UCIOJIb30BaHNEM
ONpeeIUTENEeH pacTeHni WU
OTIPEACTUTENBHBIX KAPTOUCK»

CewmeiictBa Jluneitnele u  OpXuIHBIE.
«Ornpenenenre npeacTaBuTeNe CEMENCTB C
WCIIOIb30BAaHUEM OIPEAEIUTENEH pacTeHUI
WJTU OTIPEJICTUTEIIbHBIX KAPTOUEK»

https://www.yaklass.ru/

https://www.yaklass.ru/

59

Pacrenns u cpena oOutanms

https://www.yaklass.ru/

60

DKOJIOTHYECKHEe IPYIIbI pacTeHUN

https://www.yaklass.ru/

61
62

63

PactutenbHoe coobiiecTBo (PUTOLIEHO3)
PactuTenbHbIe COOOIIECTBA JICCOB

PacTturenbHble co00IIECTBA JIYTOB, MOJNEH U
ITyCTBIHb

https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

64

PacturensHple cooOmrectBa 00JIOT ©

T

https://www.yaklass.ru/




TYHJIPBI

65 CMeHa pacTUTENBHBIX COOOIIEeCTB 1 https://www.yaklass.ru/
66 Pa3Butue pacTUTENBHOTO MUPA 1 https://www.yaklass.ru/
KynbTypHbIE pacTeHus 51 150, https://www.yaklass.ru/
67 npoucxoxaenue. [lpaktuueckas pabota 1 1
«3yuyenune CENbCKOXO35MCTBEHHBIX
pacTeHU CBOEro PErMOHa»
68 IlocaencTBusa nOESTCILHOCTH YEIOBEKA B 1 https://www.yaklass.ru/
skocucreMax. OxpaHa pacTUTEIBHOTO MUpPa
OBIIEE KOJIMYECTBO YACOB 1O 68 8

[TPOT'PAMME




8 KVIACC

Ne
n/n

Tema ypoka

Muxkonorusi — Hayka o rpubax. OoOmas
XapaKTepUCTHKA rPUOOB

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3yYeHUS

DJIeKTPOHHbBbIE

nugposeie
oOpa3oBaTe/ibHbIE

pecypchbl

https://www.yaklass.ru/

3UTrOMHIIETHI u ACKOMULICTHI.
[IpakTrueckas pabora «3yuenue
CTPOEHMS IUIECHEBBIX I'pUOOB: MyKopa U
MIEHULIMILIIA

basunuomunersl. Ilpaktuueckas pabora
«M3yueHne  OCOOEHHOCTEM  CTPOEHHUSA
IUIOJOBBIX TeJl HUIANOYHBIX TIpuOOB Ha
MHUKPOCKOITHUYECKHUX npenaparax u
MYJISKaX»

https://www.yaklass.ru/

https://www.yaklass.ru/

I'pubononobubIe
JlaGopatopHas pabota «M3yuenune
CTpOGHUSI W  JKM3HEHHOTO  IIMKJIA
¢utopTOpEl HA IKUBOM U TrepOapHOM
MaTepHuae

OpraHHU3MBbl.

https://www.yaklass.ru/

Jlnmaiinuku.  Ilpaktuueckas ~ pabota
«M3yyeHue CTpoeHus JHUIIAHHUKOB (Ha
repOapHbIX 00pasmax)»

https://www.yaklass.ru/

3HaueHue TpubOB B MPUPOAE M KU3IHU
4eJIoBeKa

OO0me W chenuaigbHblE  pa3zesbl
3oonoruu. KpaTtkas wuCTOpUS pa3BHTHS
300JI0TUU

Crpoenue KUBOTHOM KJIETKH.
Jlaboparopnass paborta «MccnemoBaHue
KJIETOK TMOJI MUKPOCKOIIOM Ha BPEMEHHBIX
MHUKpOIIpenaparax. CpaBHenue
PaCTUTENIBLHON M KUBOTHOM KJIETOK»

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/




Tkanu JKUBOTHOTO OpraHusma. https://www.yaklass.ru/
9 JlaGopaTopHas pabota «M3ydenue Tkanern 1
YKUBOTHBIX)
10 Opranbl ¥ CHUCTEMBbl OPraHOB >KUBOTHOI'O 1 https://www.yaklass.ru/
opraHusma
OTanbl U TUIBl TUTAHUS Y KUBOTHBIX. https://www.yaklass.ru/
11 Jlaboparopuast } paborta «M3yuenue 1
MMATAHUS TPOCTEHIIIETO IO MHUKPOCKOTIOM
Ha BPEMEHHBIX MUKPOIMpErnapaTax»
OCOOCHHOCTH  NIHUTAaHHUS  ITO3BOHOYHBIX https://www.yaklass.ru/
KUBOTHBIX. Jlaboparopuas pabora
12 «M3yuenue [TATAHUI OTHEIbHBIX 1
MpeACTaBUTENCH Pa3IUYHBIX rpynmn
YKUBOTHBIX)
13 DBOJIIOLIMS TUIIEBAPUTEIIHLHON CUCTEMBI 1 https://www.yaklass.ru/
14 TpaHCIOPT Y )KUBOTHBIX 1 https://www.yaklass.ru/
15 KpoBeHocHass  cucrema  MO3BOHOYHBIX 1 https://www.yaklass.ru/
JKHBOTHBIX
16 DOBOJIIONMST  KPOBEHOCHOW  CHUCTEMBI Y 1 https://www.yaklass.ru/
IMO3BOHOYHBIX ’KUBOTHBIX
17 JIpIxaHue y JKUBOTHBIX 1 https://www.yaklass.ru/
18 JIpIxaHue y >KMBOTHBIX B BOJIHOM CcpeJie 1 https://www.yaklass.ru/
19 JIpIxaHue y )KMBOTHBIX B HA3€MHOU CpeJie 1 https://www.yaklass.ru/
20 CtpoeHue BBIAEITUTEIbHON CHUCTEMBI Yy 1 https://www.yaklass.ru/
KUBOTHBIX. OcMOC
21 DOBOJIIOLMS  BBIJICTUTENBHOU CUCTEMBI Y 1 https://www.yaklass.ru/
JKHBOTHBIX
22 BrimenntenbHble  CHCTEMBI  aKTHBHOIO 1 https://www.yaklass.ru/
THIIA
23 Bubl ckeneToB y AKHUBOTHBIX 1 https://www.yaklass.ru/
o4 OBOJIIOLU OMOPHO-JBUTATEIILHOMN 1 https://www.yaklass.ru/
CUCTEMBI Y TO3BOHOYHBIX KUBOTHBIX
25 IlepenBukeHNE >KMBOTHBIX B Pa3IUYHBIX 1 https://www.yaklass.ru/




cpenax oouTaHus

26

27

PCFYJ'ISII_II/ISI KU3HECACATCIIbHOCTH y
KHNBOTHBIX

HepBHas  perymsiuuss y  JKUBOTHBIX.
I'opMoHanbHas peryssnus y )KUBOTHBIX

https://www.yaklass.ru/

https://www.yaklass.ru/

28

29

O06o01IeHre U cucTeMaTH3aIus 3HAHUH 110
Teme "CTpoeHHE U KU3HEACATEIbHOCTD
KUBOTHOT'O opranusma'/KoHtponbsHas
pabora "CtpoeHue U KU3HEAEATEIHLHOCTH
YKUBOTHOT'O OrpaHu3mMa"

Obmas XapaKkTepUCTHKA
KHUIIIEYHOTIOJIOCTHBIX

https://www.yaklass.ru/

https://www.yaklass.ru/

30

IMuppounnsie.  JlabopaTopHass  pabota
«U3yuenune CTPOCHUS u
KHU3HCACATCIbHOCTH TUAPHBD>

https://www.yaklass.ru/

31

Cuudounnsie. PopMHUPOBAHUE METY3bI

https://www.yaklass.ru/

32

33

34

Kopamnosele  nonunsl.  JlaGopaTopHas
pabota «M3yueHne XMMHUYECKOIO COCTaBa
CK€CJICTa KOJOHHAJIBHBIX KOpaJlJIOBBIX
IOJIUIIOBY

OOummii TaH CcTpoeHHs TPEXCIOHHOrOo
AKUBOTHOr0.OCOOEHHOCTH  OpraHu3aluu
TPEXCIIONHBIX KUBOTHBIX

O61as xapakTepucTUKa YepBeit

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

35

OcoOeHHOCTH  OpraHu3alud  TUTOCKHX
yepseil. JlJabopaTopHas padora «/3yuenue
KU3HEIEATEIbHOCTH, BHEIITHETO u
BHYTPEHHEIO CTPOEHHS IPECHOBOJHBIX
TJTOCKUX YEpPBEi»

https://www.yaklass.ru/

36

[IpucnocoOnenre IUIOCKUX dYepBed K
napazutusMy. JlaGopatopHas  pabota
«/3yueHne CTpOeHHS Tapa3sUTHUYECKUX
IIJIOCKHUX qepBeﬁ Ha BJIQXXHBIX
npenaparax

https://www.yaklass.ru/




37

JlenTouHble yepBU

https://www.yaklass.ru/

38

39

40

41

OcoOEHHOCTH ~ OpraHM3alUU  KPYIJIBIX
yepBeil. JlaboparopHas pabora «M3ydenue
CTPOCHUSA YEJI0BEYECKOMN (cBUHOI)
acKapuib»

CtpoeHue U QyHKIHH KPYTJIBIX YEpBEH.
KuzHeHHbIi LUK YeJI0BEYECKOU
acKapH/Ibl

OcoOeHHOCTH OpraHu3aluy  KOJIbYaThIX
yepBeil. JlaboparopHas pabota «3yueHue
BHEIIHETO W  BHYTPEHHETO0 CTPOCHUS
JOKIEBOTO YEPBS»

Opranuzanus IOJOCTU Teja KOJbYaThIX
yepBen

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

42

PasmuOXeHME U pa3HOOOpa3He KOJIbYATHIX
yepBeil. JlaboparopHas pabota «3yuenue
BHEIIHETO W  BHYTPEHHETO CTPOCHUS
MEIULIMHCKOM MNHSBKH. N3yuenue
CTPOEHUS MHOTOLIETUHKOBBIX YEPBEN»

https://www.yaklass.ru/

43

OOmiast  xapakTepUCTHKA  MOJUTFOCKOB.
Bbproxonorue wMommtocku. JlaGopaTopHas
pabdora  «M3yuenue BHEIIIHETO "
BHYTPEHHETO  CTPOEHHUS  OPIOXOHOTOTro
MOJLTIOCKa»

https://www.yaklass.ru/

44

45

JIBycTBOpUaThIE MOJUTFOCKHU.
JlaGopaTopHas pabota «M3yuenune
BHEIIHETO ¥ BHYTPEHHETO CTPOCHHUS
JIBYCTBOPYATOT'O MOJUTIOCKa»

l'onoBonorue mosmmocku. JlaGopaTopHas
pabora  «l3yueHue  BHEWIHEr0  H
BHYTPEHHEIO CTPOEHHSI T'OJOBOHOTOTO
MOJIITIOCKa»

https://www.yaklass.ru/

https://www.yaklass.ru/

46

Ocobennoctu OpraHu3aIuH
YJICHUCTOHOTHX.

https://www.yaklass.ru/




47

48

49

50

51

52

Knacc  PakooOpasubie.  JlaGopatopHas
pabota «M3yueHne BHEIIHErO CTPOCHUS U
KOHEYHOCTEH pakooOpa3HbiX. l3yuenue
BHYTPEHHET0 CTPOEHHS pakooOpa3zHOro»
MHuoroo6pasue u 3HaueHHe PaKooOpa3HbIX
Kmacc IlaykoobOpasneie. CrpoeHHE W
Mopdomorus, pasHoobpasue
MayKOOOpa3HbIX

MHoroo6pa3ue naykooOpa3HbIX

Knacc Hacekomsie. Jlaboparoprast pabota
«M3yueHue cTpoeHHss POTOBOTO ammapara
U KOHEYHOCTeH HacekoMmoro. l3yuenue
BHYTPEHHET0 CTPOCHHS] HACEKOMOT0»

BHYTpeHHee CTPOCHUEC, PA3MHOXCHHEC U
Pa3BUTHEC HACCKOMBIX

https://www.yaklass.ru/

https://www.yaklass.ru/
https://www.yaklass.ru/

https://www.yaklass.ru/
https://www.yaklass.ru/

https://www.yaklass.ru/

53

54

OcHOBHbIE  OTpSiABI  HACEKOMBIX  C
HEMNOJIHBIM IIPEBPALLEHUEM

OCHOBHBIE OTPAABI HACEKOMBIX C IOJHBIM
npeBpatieHreM (Yeuryekpbuibie)

https://www.yaklass.ru/

https://www.yaklass.ru/

55

OcCHOBHBIE OTPSAbl HACEKOMBIX C MOJHBIM
IIPEBPALICHUEM (PKecTkokpbLible u
[lepennoHYaTOKpHLIBIE)

https://www.yaklass.ru/

56

OCHOBHBIE OTpAABI HACEKOMBIX C IOJHBIM
npeBpatieHrueM JIBykpeuisie u  bioxn).
OOuiecTBeHHbIE HacEKOMbIe. MeI0HOCHBIE
ITYEIIbI

https://www.yaklass.ru/

57

58

O00011IeHIE U CHCTEMATH3alMs 3HAHUH 110
TeMe  "bBecrmo3BOHOYHBIE  JKMBOTHBIE"/
KounTponbHas paboTta 1o TeMe
"becmo3BOHOYHEIE JKUBOTHEIE"

OcobeHHOCTH opraHuzaliiui  XOpPAOBBIX
KHUBOTHBIX

https://www.yaklass.ru/

https://www.yaklass.ru/

59

[Toarun INomoBoxopaoseie. JlabopaTopHas
pabora  «M3yueHue BHEILIHETO u

https://www.yaklass.ru/




60

BHYTPEHHEIO CTPOEHMsI JIAHLIETHUKA Ha
(bUKCUpPOBaHHBIX MperapaTax»

OO6mmii 0030p CTpPOGHHUS U Pa3BUTHUSA
MMO3BOHOYHBIX JKUBOTHBIX

https://www.yaklass.ru/

61

OO1m1ast xapakTepuCTHKA PBIO

https://www.yaklass.ru/

62

63

64
65

Mecta oOuTaHMs, BHEIIHEE CTPOCHUE,
ckemer poei0.  JlabopatopHas  pabora
«3yueHne ckejaeTa KOCTHBIX U XPSIIEBBIX
pBHIO»

Bnytpennee CTpOCHUE U
KU3HEJesATeNbHOCTh phIO. JlaGopaTopHas
pabota «3y4eHne BHYTPEHHETO CTPOCHHS
PBIOBI

Pa3muoxkeHue u pa3BuTue puid

XpsmieBble poiObl. JIaboparopHas paborta
«M3yuenue pazHooOpa3usi pbio»

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/
https://www.yaklass.ru/

66
67

68

Koctueie pwi0bl. JlaGoparopHast paborta
«Ompenenenue Bo3pacTta phIod Mo Yerrye»
Pounb peIO B ipupo/ie ¥ )KU3HU YeTTOBEKa
OO0mrast xapakTEpUCTHUKA 3EMHOBOJIHBIX.

JlaGopatopHnas pabora «M3ydyeHue ckenera
TSATYIIKH

https://www.yaklass.ru/

https://www.yaklass.ru/
https://www.yaklass.ru/

69

BnyTtpennee CTpOCHUE u
KHU3HEIEATEIBHOCTD ampuouii.
JlabopaTopHas paborta «3ydyenune

BHYTPEHHETO  CTPOEHHs JIATYIIKH U
TPUTOHA

https://www.yaklass.ru/

70

JKuzHeHHbIi LUK ampuoOwmii.
JlaGopaTopHas pabota «M3yuenune
WH/INBUYaTBHOTO pa3BUTHS
3€MHOBOIHOT0»

https://www.yaklass.ru/

71

MHuorooOpa3ue, 3HaYeHHME U  OXpaHa
3€MHOBOJIHBIX

https://www.yaklass.ru/

72

O6mas XapaKTEPUCTHKA

https://www.yaklass.ru/




npecMmbikaronmxcs. JlaboparopHast padora
«/3yueHne  BHEIIHETO W CTPOCHUS
Aepullsl. M3ydeHue ckenera suepuibh

73

74

75

Bnytpennee CTpOCHUE u
KHU3HEEATESILHOCTh PETTHIIHIA.
Jlaboparopuast paborta «3yuenue
BHYTPEHHETO CTPOCHUS SIILEPULIBDY

PazmHoOXeHUE U pa3BUTHE PENITHIIMI

PasnooOpasue pentwauit. Smepursl  u
3meu. JlaGopatopHas pabota «M3yueHue
pa3Ho00pa3usl MPECMBIKAFOIIHXCSD)

https://www.yaklass.ru/

https://www.yaklass.ru/
https://www.yaklass.ru/

76

PasnooOpasue penrtmiuii. Yepemaxu u
KPOKOJMJIBL.  3HAaYCHHE W  OXpaHa
IMPECMBIKAIOIINUXCS

https://www.yaklass.ru/

77

Oo6mas XapaKTePUCTHKA IITHII.
JlaGopaTopHas paborta «M3yuenue
BHEITHETO CTPOCHHUS TITUI

https://www.yaklass.ru/

78

79
80

OnopHo-IBUTATENbHAS  CHCTEMa  IITHIL.
JlaGopatopHnas pabota «M3yuenune
BHEIITHETrO CTPOCHUS U MEPHEBOTO TOKPOBA
ntun. M3yuenue ckenera NTUIbD

BHYTpeHHee CTPOCHHUC NITHUL]

OpraHH YYBCTB, HCpPBHAsA CHCTCMa U
ITOBCCHHUC IITHI]

https://www.yaklass.ru/

https://www.yaklass.ru/
https://www.yaklass.ru/

81

82

83

PasmHOXeHHME WU pa3BUTHE  MTHIL
JlabopaTopHas paborta «3ydyenune
CTPOCHHS sIiIIa MITUI

OKOJIOTUYECKHE IPpYHIIbI ITULY

Cucremarnueckue TPYIIIBI MITHIL.
[IpakTnueckass pabora «OmnpeneneHue
MITULL C UCTIOJIb30BAHUEM OMPEICTUTENCH

https://www.yaklass.ru/

https://www.yaklass.ru/
https://www.yaklass.ru/

84

3HavYeHHe U OXpaHa MTHUII

https://www.yaklass.ru/

85

Opranuszanus u CTPOCHHUE
MJIEKOITUTAIOIIUX

https://www.yaklass.ru/




OnopHo-aBurarenpHas cucrema
miekonurawmux. Jlaboparopnas pabora
«M3ydyenue crpoeHus uepena u 3yOHOH

https://www.yaklass.ru/

86 CHUCTEMBI PAa3JUYHBIX MJICKOIMTAOIIUX. 1
N3yuenne CTpOCHUSA cKesera
MJICKOTIUTAFOIIHX )
87 BrayTpenHee cTpoeHne MIEKOITUTAIOIINX 1 https://www.yaklass.ru/
88 Opranbl 4YyBCTB, HEpBHas CHUCTEMa U 1 https://www.yaklass.ru/
MOBEICHNE MIICKOTTUTAIOIIINX
89 PasmHoxeHMe u pa3BuUTHE 1 https://www.yaklass.ru/
MJICKOTTUTAFOIITIX
90 Ce30HHEBIE U3MEHEHUS B KA3HU 1 https://www.yaklass.ru/
MJICKOIIUTAFOIIUX
MHoroo6pa3ue MJICKOIIUTAIOIUX. https://www.yaklass.ru/
91 3HaueHHWE M OXpaHa MJICKOTHUTAIOIIUX. 1
JlaGopaTopHas paborta «M3yuenue
Pa3HOO00pa3usi MIEKOMUTAIOIINX)
O06o001IeHre U cucTeMaTU3anys 3HAHUH 110 https://www.yaklass.ru/
92 TeME "Xopnosble KUBOTHBIE" / 1
Kontponbnas pabora o teme "XopaoBbie
JKMBOTHBIC"
93 DBOIOLHS OCCIIO3BOHOYHBIX JKUBOTHBIX 1 https://www.yaklass.ru/
94 DBOJIIOLMS XOPAOBBIX JKUBOTHBIX 1 https://www.yaklass.ru/
95 Dkojorudeckue GpakTopbl 1 https://www.yaklass.ru/
96 Cpebl OONTaHWMSI JKHBOTHBIX 1 https://www.yaklass.ru/
97 [Tonmynsiuuu >KUBOTHBIX 1 https://www.yaklass.ru/
Okocucrema.  IIpaktuueckas  pabota https://www.yaklass.ru/
98 «M3yueHue TPUPOTHOTO  COOOIIECTBA: 1
COCTaBa M CTPYKTYPBD»
99 JKHMBOTHBIN MUDP NPUPOIHBIX 30H 3€MIIU 1 https://www.yaklass.ru/
100 Bo3zgeiicTBre YelloBeKa Ha J>XKHUBOTHBIX B 1 https://www.yaklass.ru/
IpUpoJie
101 3HaueHNE JOMAITHUX JKUBOTHBIX B JKU3HU 1 https://www.yaklass.ru/

YeIIOBEKa. JlaGopaTopHas pabora




«Habnronenust 3a MTULAMH B TOPOACKOMA
cpene»
102 OxpaHa )KUBOTHOT'O MHUpa

OBIIEE KOJIMYECTBO YACOB 10
I[TPOTPAMME

102

https://www.yaklass.ru/




9 KVIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
J;;.»H Tema ypoka Beero Kontposbubie IIpakTnueckue f{lj;:enuﬂ :)Ig[()l;l;zf:::enbnme
padoThI padoThbI pecypes
1 Cucrema OMOJIOTHYECKUX HAYK, H3yYarOIINX 1 https://www.yaklass.ru/
4eJioBeKa
2 XHUMHYECKHUI COCTaB KICTKHU 1 https://www.yaklass.ru/
3 IIpoctpancTBeHHAas CTpYKTypa uooy https://www.yaklass.ru/
Oouosornyeckne GyHKINUU OEITKOB
4 Cocras, cTpoeHue U PYHKIIMH JTUTHIOB 1 https://www.yaklass.ru/
9) Cocras, crpoeHue U GyHKIMU YTIIEBOJIOB 1 https://www.yaklass.ru/
6 Cocras, cTpoeHue U (YyHKINN HYKICHHOBBIX 1 https://www.yaklass.ru/
KHCIIOT
7 OOMeH BellecTB U NpeBpalleHUe SHEPTUU 1 https://www.yaklass.ru/
8 Perynsius u HapyuieHust oOMeHa BEIIeCTB 1 https://www.yaklass.ru/
9 Knerounoe CTpOECHUE OpraHu3MOB 1 https://www.yaklass.ru/
KMBOTHBIX U Y€JIOBEKa
Crpoenue kietku. Ilpaktuueckas pabota https://www.yaklass.ru/
«IIpocmotp 3JIEKTPOHHO-
10 MHUKPOCKOIIHYECKUX dororpaduit 1 1
IpernapaToB CTPOEHHUS KJICTKH "
MEXKJIETOYHBIX KOHTAKTOBY
11 Anpo knetku. Knetounslii Uk 1 https://www.yaklass.ru/
12 Muoroo0Opasue u aupdepeHupoBka kietok 1 https://www.yaklass.ru/
Tunel  TkaHed  opraHM3Ma  4eJIOBEKa. https://www.yaklass.ru/
13 [IpakTuueckas pabota 1 1
«MUKpOCKOIIMPOBaHUE npernapaToB
OCHOBHBIX THIIOB TKaHEN»
14 ONUTEINATILHBIC TKAHU 1 https://www.yaklass.ru/
CocauHUTEIbHAs TKaHb. CBOMCTBA, TUIIBI https://www.yaklass.ru/
15 KJIETOK, XapaKTepUCTHKa MexXKieToyHoro 1

BCIICCTBA




16 Krnaccudukanus coeTMHUTENBHBIX TKaHEH 1 https://www.yaklass.ru/
17 CkeJjieTHasi MbIIIeYHas TKaHb 1 https://www.yaklass.ru/
18 Cepnaeunas 1 riaajiKasi MbIIIICUHbIEC TKAHU 1 https://www.yaklass.ru/
19 HepBHasg TKaHb: HEHPOHBI U HEUPOIJIHI. 1 https://www.yaklass.ru/
HepBHble BOJIOKHA ¥ HEPBHBIC OKOHYAHUS
O0001menre U cUCTEMATH3ALUA 3HAHUHA 110 https://www.yaklass.ru/
teme "OOmmii 0030p KIETOK W TKaHEH
20 opranmu3ma 4denoBeka''/ KonrponpHas padora 1
mo teme "OOmmii 0030p KJIETOK M TKAHEH
OpraHusma uesnoBeka"
Opranuzanus HEPBHOM CHCTEMBEI. https://www.yaklass.ru/
21 [IpakTrueckas pabora «3yuenue 1
TUCTOJIOTMYECKUX  MPErapaToB  OpPraHoB
HEPBHOH CHUCTEMBI»
22 CrtpoeHue u GyHKIIMH CIIMHHOTO MO3Ta 1 https://www.yaklass.ru/
[IpononroBarelii W 3aaHUI OTJIENEI https://www.yaklass.ru/
23 rojjoBHoro Mosra. Ilpaktuueckas paborta 1
«/3ydyeHune cTpoeHHsI TOJIOBHOI'O MO3ra Ha
MaKeTax»
24 Cpennuii ¥ NPOMEXKYTOUHBIM  OTIENBI 1 https://www.yaklass.ru/
rOJIOBHOTO MO3Ta
o5 CrpoeHune 0OJpIIMX MOMYIIAPUA TOJIOBHOTO 1 https://www.yaklass.ru/
MO3Ta
26 Pednexco! u pedaexTopHas ayra 1 https://www.yaklass.ru/
Metoasl HCCIICIOBAHUS MO3TOBOH https://www.yaklass.ru/
27 aKTUBHOCTH M CTPOEHMS CTPYKTyp HepBHOW 1
CHCTEMBI
28 Hapymienust paboTbl HEPBHOM CUCTEMBI 1 https://www.yaklass.ru/
29 CtpoeHue CeHCOPHBIX CUCTEM 1 https://www.yaklass.ru/
30 Opranbsl 3penus. Jlaboparopnas pabota 1 https://www.yaklass.ru/
«M3ydyeHne cTpoeHusi opraHa 3peHus»
31 Hapymenus 3peHnst 1 METOAbI UX JICUEHHUS 1 https://www.yaklass.ru/
32 Opransl  crmyxa. JlabGoparopnas pabora 1 https://www.yaklass.ru/




«M3yueHue cTpoeHus oprasa ciyxa»

33

34
35

Opranel  OOOHSIHHSI, OCS3aHHS, BKYycCa,
paBHOBECHS. JlaGopaTtopHas pabora
«/3yueHne THCTOJIOTHYECKUX TIPErapaToB
OpPraHOB YYBCTB)

BHHOKpI/IHHaH cucrema

OmnpeneneHnue U OCHOBHbIE XapaKTEPUCTHKU
TOPMOHOB

https://www.yaklass.ru/

https://www.yaklass.ru/
https://www.yaklass.ru/

36

Kenesbl BHYTPEHHEMN CEKpeIUU.
Jlaboparopuast pabora «M3yuenune
TUCTOJIOTHYECKUX MpernapaToB
SHJIOKPUHHBIX OPTAHOBY

https://www.yaklass.ru/

37
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OIIeHO‘leIe MaTepHuaJibl

OcHOBHBIMU (hopMamMHM TIPOBEpKHM 3HAHUH W YMEHHUH ydyamuxcs IO OWOJIOTUU SBISIOTCA
MMCbMEHHAs! KOHTPOJIbHAs paboTa, TECTUPOBAHUE U YCTHBIN OIPOC.

Cpenu MOTrpentHOCTEH BBIICISIFOTCS OIMMUOKU M HelodeThl. [IOorpenrHoCTh CUMTAeTCsl OIMUOKOM,
€CIM OHA CBUJETEIILCTBYET O TOM, YTO YYEHUK HE OBJIAJE]l OCHOBHBIMM 3HAHUSIMH, YMEHUSIMHU,
YKa3aHHBIMH B IIPOrpamMMme.

K Hemoueram OTHOCATCS MHOTPEIIHOCTH, CBUAETEIBCTBYIOLIME O HEIOCTATOYHO IIOJHOM WIIU
HEJ0CTaTOYHO IPOYHOM YCBOEHHWU OCHOBHBIX 3HAaHUM M yMEHUH MM 00 OTCYTCTBUM 3HaHUMU, HE
CUMTAIOUIMXCSl B MPOrpaMMe OCHOBHbIMHU. Hemouetamu Take CUMTAIOTCS: MOTPEUIHOCTH, KOTOPbIE HE
NPUBEIH K HMCKAKCHHWIO CMBICNIA IMOJyYEHHOTO YYEHHKOM 3aJaHds WM CIOoco0a €ro BBIOJHEHUS;
HEaKKypaTHasl 3alKCh; HEOPEKHOE BBHITIOJHEHUE YePTEXkKa.

['panuna mexay omnOKaMu U HEI0UETaMU SIBJISIETCS B HEKOTOPOi creneHu yciaoBHOH. [Ipu onxux
00CTOSITENLCTBAX JOMYIIEHHAs YYallUMUCS TOTPEIIHOCTh MOXET paccMaTpUBaThCsl YUHUTEIEM Kak
omun0OKa, B Ipyroe BpeMs U MpU JAPYTrux 00CTOATENbCTBAX — KaK HEJOYET.

3ajaHus I YCTHOTO M MMUCbMEHHOTO ONPOCa YYAIIUXCsl COCTOAT U3 TEOPETUYECKUX BOIPOCOB U
3a/1a4.

OTBeT Ha TEOPETHUYECKHIl BOIMPOC CUUTAETCS OE3yNpPEUHbIM, €CIM IO CBOEMY COJEP>KaHUIO
MOJTHOCTBIO  COOTBETCTBYET BOIPOCY, COACPKUT BCE HEOOXOIUMBIE TEOpeTHYECKHe (AKThI 5
00OCHOBAaHHBIE BBIBOJIBI, @ €ro M3JI0)KEHHE M NHCbMEHHas 3aluch OWOJOTHYECKH TPaMOTHBI H
OTJINYAIOTCS MOCIIEA0BATEIBHOCTHIO H aKKYPaTHOCTBIO.

OtBer cuuTaercst 6€3yNnpeuHbIM, €CIIM NMPaBUIIbHO BBIOpaH croco0 0ObSICHEHUs, CONIPOBOXKAAETCS
HEOOXOIUMBIMU OHOJOTMYECKMMHM TEPMHUHAMH, TIIOCJIEIOBATEIbHO U JIOTUYECKU CBSI3BIBAIOTCS C
MPEIbIAYIIMMU TEMAMMU.

YuuTtens MOXKET MOBBICUTH OTMETKY 3a OPMIMHAJIBHBIA OTBET Ha BOIPOC WM OPUTMHAIBHOE,
HaXOXXJICHUE OTBETAa, KOTOPbIE CBHUJIETEIBCTBYIOT O BHICOKOM OMOJOIMUECKOM pa3BUTHM YYallerocs; 3a
OCBOEHHE 0oJjiee CII0KHOM TEMbl WJIM OTBET Ha 0oJiee CIOXHBIA BONPOC, MPEUIOKEHHbIE ydalleMmycs
JOTIOJIHUTEIBHO I10CIIE BBIIIOJIHEHUS UM 3aJaHUM.

Kputepun omm6ok:

K rpyObiM ommOkamM OTHOCATCS OIIMOKH, KOTOpble OOHApY>KMBAIOT HE3HAHHE YYallUMHUCS
OMOJOTrMYEeCKONH TEPMUHOJIOTUM, MPAaBHJI, OCHOBHBIX CBOMCTB M HEYMEHHME WX NPUMEHSATH; HE3HaHUE
OTBETOB Ha BONPOCHI, PaCCMAaTPUBAEMBIX B yUeOHMKAX, a TakKe OLIMOKM, €CIIM OHM HE SBISIOTCS
OITMCKOM;

Jl71s1 yCTHBIX OTBETOB OIIPEAEISAIOTCS CIEAYIOIIUE KPUTEPUU OLICHOK:

OTBET OIICHUBAETCA OTMETKOM «5», €CJIN YUCHHK:

IOJTHO PAacKpbUl COJAEp)KaHHe Marepuaiga B o0ObeMe, NpPeayCMOTPEHHOM IpOrpaMMoOl H
y4eOHUKOM,

U3JI0KWI MaTepuall TPaMOTHBIM SI3BIKOM B OIIPEIEICHHOM JIOTMYECKOM IIOCIIEN0BATEIbHOCTH,
TOYHO HCIOJb3Ys OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

[IPaBUJIILHO OPUEHTUPYETCS 10 PUCYHKAM, CXEMaM, COIIyTCTBYIOIIUE OTBETY;

MIOKa3aJl yMEHUE WLIIOCTPUPOBATh TEOPETUUYECKUE TIOJOKEHUSI KOHKPETHBIMH IpUMEpaMH,
IIPUMEHATH UX B HOBOM CUTYAalLlMY IIPU BBIIIOJIHEHUH IIPAKTUYECKOTO 3aJaHuUs;

MIPOJIEMOHCTPUPOBAIT YCBOEHHUE paHee M3YYEHHBIX COITYTCTBYIOILIUX BOIIPOCOB,
c(OPMHPOBAHHOCTH M YCTOHUMBOCTD MCIIOJIB3YEMBIX ITPU OTPabOTKE YMEHUI 1 HABBIKOB;

OTBeYaJ CaMOCTOSATEIbHO 0€3 HaBOALINX BOIIPOCOB YUHUTEJIS;

CHUCTEMAaTUYECKH JIEMOHCTPUPYET 3HAHUE MPONIACHHOIO MaTepuayla U 3HAHMS CBEPX IPOrPAMMBI
JUISl JTAaHHOTO KJacca.



OTBET OIICHMBACTCS OTMETKOH «4», €Cli OH YJOBJICTBOPSET B OCHOBHOM TpEOOBaHUSM Ha
OLICHKY «5», HO IIPU 3TOM UMEET OJIUH U3 HEI0CTATKOB:

B M3JIOXKEHUH JOIYIIEHBI HEOOJIbIINE MPOOEIbI, HE NCKA3UBIIIHNE M

OMOJIOrMYECKOE COICPIKAHUE OTBETA;

JIOTYIIIEHBI OJIMH — JIBa HEJ0YETa MPHU OCBEIICHUHA OCHOBHOTO COJIepKaHUsI OTBETA, UCIIPABJICHHBIC
10 3aMEUYAHUI0 YUUTEIS;

JIOTYIIIEHBI OIIMOKa UK 0oJiee IBYX HE0YETOB IMPU OCBEIICHUH BTOPOCTEIEHHBIX BOIPOCOB MU
B BBIKJIJIKaX, JIETKO UCIIPABJICHHBIE M0 3aMEYAHUIO YUUTETIS.

OTMeTKa «3» CTaBUTCS B CICAYIONINX CIIydasx:

HETOJIHO WJIM HETOCJEIOBAaTeIbHO DPACKPBITO COJEpKaHWE MaTepuana, HO IOKa3aHo oOIee
MMOHMMAaHHUE BOIMPOCa W IPOJEMOHCTPUPOBAHBI yYMEHUS, JTOCTATOYHBIC MJIs JaJbHEHIIEro YCBOCHUS
MpOorpaMMHOT0 MaTepuaia (onpeneneHubie « TpeboBaHUSAMHU K OMOJIOTHYECKOM MOITOTOBKE YUAITUXCSI»);

UMENNCh 3aTPYAHEHUS WM JOMYLICHbl OMIMOKA B ONpEACNCHUH MOHITHH, HCIOIb30BAHUU
OMOJIOTMYECKOH TEPMUHOJIOTUH, PHUCYHKAX, CXEMax, HCIPABICHHBIC IOCIEC HECKOJIbKHUX HABOJSIIHX
BOIIPOCOB YUHUTEJIS;

YYCHUK HE CIpaBUJICA C NPUMEHEHHEM TEOPUU B HOBOM CUTyalldd TMPU BBINOJIHEHUU
MIPAKTUYECKOTO 3a/IaHUsl, HO BBIMOJIHIII 33JJaHUs 0053aTEIbHOTO YPOBHS CII0KHOCTH T10 JIaHHOU TeMe;

Ipyd 3HAHUM TEOPETHUYECKOr0 MaTepuajia BBISABICHA HEIOCTaTOYHas C(HOPMUPOBAHHOCTD
OCHOBHBIX YMEHUI U HABBIKOB.

OTMeTKa «2)» CTaBUTCS B CIICAYIONIUX CIIydasx:

HE PacKpBITO OCHOBHOE COJIep)KaHHEe yueOHOro MaTepuarna;

O0OHapy»KEHO HE3HAHWE WJIM HEMOHMMAHWE YYCHHKOM OOJbIICH WM HauOoJiee BaXKHOW YacTh
yueOHOTo MaTepuana;

JOTMYIIEHb OIIMOKKM B  OMNPENETICHUW TOHATUM, TPU UCHOJIB30BAHUU  OHUOJIOTHYECKOM
TEPMUHOJIOTHH, B PUCYHKAX, CXEMaX, KOTOPbIE HE UCIIPABJIEHBI MOCIE HECKOJIBKUX HABOASIIMX BOIIPOCOB
YUUTEIIA.

OrieHka BBIMOJTHEHUSI MPAKTUYECKHUX (J1abopaTOpPHBIX) paboT

Ouenka «5» CTaBUTCS, €CIIM YYEHUK:

MPABUIIBHO OMPEIETHII IeNb PabOThI;

BBITIOJIHWJI pabOTy B TIOJIHOM O0BEME C COOJIIOACHHUEM HEOOXOAMMOM TOCIIeI0BATEIFHOCTH
MIPOBEACHUS ONBITOB U U3MEPEHUN;

HAay4YHO TPAaMOTHO, JIOTUYHO OMHcal HaOMoAeHHs U CHOPMYIUPOBAI BBIBOABI M3 OMbITa. B
MPEJICTaBJICHHOM OTYETe MPAaBHJIBHO U aKKYPaTHO BBIMIOJIHUI BCE 3aMKCH, TAOIHIIbI, PUCYHKH, YEPTEKH,
rpauKH, BEIYUCICHUS U CII€TIAT BBIBOIBI;

MPOSIBIISIET OPraHMU3AIMOHHO-TPYOBbIE yMEHHs (MOANEPKUBAET YHCTOTYy paboyero Mecra H
MOPSIIOK Ha CTOJIE, P)KOHOMHO MCIIOJIB3YET PACXOIHBIE MAaTEPUAIIBI).

OKCIIEPUMEHT OCYIIECTBISET MO TUIAHY C yY4E€TOM TEXHUKHU O€30MacHOCTH U TpaBHI pabOThI ¢
MarepuazamMu U 000py0BaHUEM.

CUCTEeMAaTUUYECKHU JEMOHCTPUPYET MPABUILHOCTH U JIETKOCTh B UCTIOJTHEHUH J1a00paTOPHBIX PadoT.

TBOPYECKH MOJIXOJNT K BHITIOJTHEHUIO pa0OTHI U BBITIONHSET €€ Ha BHICIIIEM YPOBHE.

OueHka «4» CTaBUTCS, €CITM YUYEHUK BHITIOTHIII TpeOOBAaHMSI K OLIEHKE “5”, HO:

OTIBIT TIPOBOJIMJI B YCIIOBUSIX, HE 00ECIIEUNBAIOIINX JOCTATOYHOW TOYHOCTH H3MEPEHUM;

WK OBLIO JOMYIICHO JBA-TPH HEJ0UETA;

niu He 0osee o HOM HerpyOoi OmMOKKM U OJHOTO HEI0YETa,

WIM B ONIMCAHWH HAOJIIOICHUH U3 OTBITA OIMYCTHII HETOYHOCTH, BBIBOJIBI CEIIaT HETIOIHEIE.

Ouenka «3» CTaBUTCS, €CIIU YUCHUK:

MPABUJIHO OIPEAETIII LIEb OMbITa; paOdOTy BBIMOJIHSAET MPABIILHO HE MEHEE YeM HAIOJIOBUHY,
OJIHAKO 00BEM BBHITIOJITHEHHOW YaCTH TaKOB, YTO IMO3BOJISET IMOJTYYUTh MPABUIILHBIE PE3YJIBTATHl U BHIBOIBI
110 OCHOBHBIM, MPUHIIUTTHAILHO BaXKHBIM 3a7a4aM paOboThI;



WM oadop obopy1oBaHus, 0OBEKTOB, MATEPUAJIOB, & TAK)KE PAOOTHI 110 HaYaly OIbBITA MPOBEN C
MOMOIIBIO YUUTEIIS; WM B XOJI€ MPOBEJCHUS ONbITa U U3MEPEHUN OBbUIM JJOMYIIEHBI OIIMOKH B OMTMCAHUH
HaOr0ICHNH, (POPMYIIMPOBAaHUH BBIBOJIOB;

OTIBIT TPOBOJMJICS B HEpAIMOHAIBHBIX YCJOBHUSAX, YTO IPUBEIO K IOJIYYCHHUIO PE3yJIbTaTOB C
OOJIBIIICH TIOTPEIIHOCTHIO; WIIM B OTYEeTE OBLIM JOMYIICHBI B OOIICH CIIOKHOCTH He OoJiee ABYX OMIMOOK,
HO MOBJIMSIBIIMX HA PE3YJIbTAT BHIIOTHEHUS;

JIOTTyCKaeT TpyOyr0 OmHUOKYy B X0J€ dKcnepuMeHTa (B OOBACHEHHH, B OQOpMIIEHUU PabOTHI, B
COOJIIOJICHUH TIPaBHJI TEXHUKH 0€30MacHOCTH Ipu padoTe ¢ MarepuajaMu M 000pyAOBaHHEM), KOTOpas
UCTIPABJISIETCS TI0 TPEOOBAHHUIO YUUTEIIS.

Ounenka «2» CTaBUTCS, €CIIU YUEHUK:

HE OIPEEITUI CaMOCTOSTEIBHO IIeJTb OIBITA; BHIMOJHWI pab0Ty HE MOJHOCTHIO, HE TIOJATOTOBHUII
HY)KHOE 00OpyJIOBaHHWE M OOBEM BBIOJHEHHON 4YacTH pabOThl HE MO3BOJSET CAENaTh IPaBUIIBHBIX
BBIBOJIOB;

WIN OTIBITHI, U3MEPEHUS!, BBIYMCIICHUS, HAOIIOJCHUS TPON3BOIMIINCH HETIPABHIIBHO;

WIN B X0JI¢ pabOThI U B OTYETE OOHAPYKUIUCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUCHHBIC B
TpeOOBaHUAX K OLIEHKE «3»;

JoryckaeT JiBe (i 0osee) rpyObie OmMOKY B X0/I€ KCIIEPUMEHTa, B 00BSICHEHUH, B 0DOPMICHUN
paboThl, B COOTIOCHUH TPABMII TEXHUKHA OE30MAaCHOCTH MpH paboTe C BEIIECTBAMU M 00OPYAOBaHUEM,
KOTOPBIE HE MOXET UCTIPABUTh JJAXKE 10 TPEOOBAHHUIO YUUTEIIS.

OreHKa MMCbMEHHBIX KOHTPOJIBHBIX pa0OT M TECTUPOBAHUS YUAIIHXCS

OtMmeTtka «5» cTaBUTCS, €CIH:

paboTa BHIMOJIIHEHA MTOJTHOCTHIO;

B JIOTHYECKUX PACCYKJICHHUIX 1 0OOCHOBAHHM PELICHUS HET MPOOENoB U OLIMOOK;

B PEIICHUHU HET OMOJIOTUIECKUX OIIHOOK.

OtMmeTKa «4» CTaBUTCS, €CIIU:

paboTa BBINOIHEHA TTOJIHOCTHIO, HO 0OOCHOBAHUS IIIaroB PEUICHUsT HEOCTATOYHBI (€CIIM yMEHHUE
00OCHOBBIBATh PacCy>KJCHHsI HE SIBJISJIOCH CIIEUATbHBIM 00BEKTOM IPOBEPKH);

JOTyIIeHa OJHA OINMOKAa WM JBa-TPH HEJOYeTa B BBIKJIAJKAX, PUCYHKAX, 4YEpTEXKax WU
rpadukax (ecnu 3Tu BUJBI paOOTHI HE SIBISUTUCH CHIEIIHATEHBIM 00bEKTOM MPOBEPKH).

OrMeTka «3» CTaBUTCS, €CIIN:

JIOMyIIeHbl Oosiee OfHOW OMMOKM WM Ooiee ABYX-TpeX HEIO0YETOB, HO Y4Yalluiics BiaaeeT
00513aTeNbHBIMIA YMEHUSIMH TI0 TTPOBEPSIEMOIA TEME.

OTMeTKa «2)» CTaBUTCS, €CIIU:

JOTTYIIEHBl CYIIECTBEHHBIE OIMMOKH, MOKAa3aBIIME, YTO YYAIIHiCS HE BIaJIeeT 00sI3aTelTbHBIMU
YMEHUSIMHU 110 TaHHOH TeMe B IOJIHOM Mepe.

Onenka TecToBbIX paboT

[Tpu olleHUBaHUM TECTOB UCIIONB3YETCs CIEAYIONIAs MIKaia

«5» -90—100 %:;

«4» - 70 — 89 %;

«3» -50—-69 %:;

«2» - 0-49 %.

WtoroBass omeHka 3a y4eOHBI TEpPHOJ  BBICTABISIETCSI HA  OCHOBE  pE3yJIbTAaTOB
BBHITIOTHEHUS] HTOTOBOH aTTECTAIMOHHOI PadoThl, KOTOpas OXBAaTHIBAET BCE TEMBI, HM3yUYCHHBIC B
TEYeHHE y4eOHOTO Tojia, ¥ MO3BOJISIET ONPENEIUTh YPOBEHb C(HOPMUPOBAHHOCTH TPEAMETHBIX 3HAHUH U
YMEHH B COOTBETCTBUU C TPEOOBAHUSIMU MTPOTPAMMBI.

dopma TpOBENEHUS WTOTOBOM AaTTECTAIMH OMPEACISACTCS YYHUTEIeM C YYEeTOM YpPOBHS
MOJITOTOBKH KJ1acca, 0OCOOEHHOCTEN paboyeil mporpaMMbl U MOXKET BKIIOYATh B ceOsi:

HUTOTOBYI0 NHCbMEHHYH KOHTPOJbHYIO PadoTy (KOMOMHHUPOBAHHOTO THUIA, COICPIKAIIYIO
TEOPETUYECKHUE BOTIPOCH, 3a7[a4l U 3aJJaHUS C Pa3BEPHYTHIM OTBETOM);

HUTOrOBOE TeCTHPOBaHMe, BKJIIOYAIONICE 3aJaHUsl 3aKPBITOTO M OTKPBITOIO THIA TO BCEM
paszzgenam Kypca;



KOMOMHHMPOBaHHYIO (popMYy (TTHCbMEHHass padoTa + TecToBast 4acTh).

B nuchMeHHO# 9acTu UTOTOBOM pabOTHI IPOBEPSIETCS] YMEHUE y4YaIerocs JOTHYeCKH H TPAMOTHO
u3JaraTh OMOJIOTMYECKUN MaTepuall, CTPOUTh Pa3BEPHYTHIE OTBETHI HA MPOOJIEMHBIE BOMPOCHI, PElIaTh
TCHETUYECKUE M JKOJIOTMYECKUE 3a/Iayd, aHAIM3UPOBATh JIaHHBIE TAOMUI[ M CXeM. [ecToBas 4acTh
MO3BOJISIET OOBEKTHUBHO OIIEHUTh 00hEM YCBOSHHOIN TEPMHUHOJIOTUH U (PaKTHUECKUX 3HAHUH.

PesynbTaThl BCEX COCTaBISIONIMX WTOTOBOW pabOThI CYMMHUPYIOTCS, W Ha UX OCHOBE
BBICTABJISICTCSL €IMHAs WTOroBas OTMeTKa. [IpM HSTOM NPEUMYIIECTBO OTIACTCS  BBITIOJIHEHUIO
MMCbMEHHOM YacTH, TaK KaKk OHA B HAWOOJBIICH CTEIEHU OTpa)kaeT IIyOWHY MOHMMAHHS Marepualia u
c(OPMHPOBAHHOCTH OMOJIOTUYECKOTO MBIIUICHUSI.

B ciyudae, ecnu utoroBas paboTa MPOBOIUTCS HCKIIOUUTENBHO B (OPME TeCTa, OICHUBAHUE
OCYIIECTBJISIETCS COTJIACHO INKaJe, MpeACTaBIeHHON B pa3aene «OeHka TecToBbix pador» (90-100% —
«5», 70-89% — «4», 50-69% — «3», 049% — «2»). B ciayyae mpoBeacHHs] KOMOMHUPOBAHHON WIIH
MUCHbMEHHOM PabOThI MPUMEHSIOTCSI KPUTEPUH, YCTAHOBIICHHBIC JUISI TUCHbMEHHBIX KOHTPOJIBHBIX paboT.

Yyamuiicsi, OJyYUBITUN HEYIOBICTBOPUTEIHLHYIO UTOTOBYIO OTMETKY, HMEET MPaBO TepecaaTh
paboTy B  JIONIOJHUTEIILHBICE CPOKH, YCTAaHOBJICHHBbIC  OOpa30BaTEIIbHOW  OpraHu3aluen, ¢
MIPEOCTaBICHUEM JIPYTroro BapraHTa 3alaHuii.



MMPOBEPSEMBIE TPEBOBAHHMSI K PE3VJIBTATAM OCBOEHHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBbBI

5 KVIACC
Kon .
s IIpoBepsiembie _ TpeaMeTHbIe pe3yJabTaThl OCBOCHHUS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJabTara
1 buonorus — Hayka o JKMBOM IPUPOJIE
11 XapakTepu3oBaTh OMOJOTHIO KaK HAayKy O >KMBOM MNpPUPOE; HA3bIBaTh MPU3HAKU
' YKUBOTO, CPABHUBATh OOBEKTHI dKUBOU U HEXKUBOU MIPUPOJIBI
[lepeuncnarb UCTOYHUKU OWOJIOTUYECKUX 3HAHUW; XapaKTEpHU30BaTh 3HAYCHHE
1.2 OMOJIOTUYECKNX 3HAHWUW I COBPEMEHHOTO YeJOBEeKa; NMPO(EecCHH, CBSI3aHHBIC C
ouosorueii (4 — 5)
[IpuBoauTh MpUMEpHI BKIaga poccuiickux (B ToMm uucie: B.M. Bepnaackuii, A.JI.
1.3 UwmxeBckuil) u 3apyOexHbix (B ToM uucie: Apucrtorensb, Teodpact, 'unmokpar)
y4EHBIX B Pa3BUTHE OUOJIOTUU
HmeTs mpenacTaBieHHe O BaKHEWINUX OWOIIOTMYECKUX TMpoIeccax M SBICHUSX:
14 NUTaHWe, JAbIXaHHWe, TPAHCHOPT BEIIECTB, pPa3APaXUMOCTh, POCT, pa3BUTHE,
JBUKEHHE, PAa3MHOKEHUE
[IpuMeHsTh OHMONOTHYECKUE TEPMUHBI M TOHATHUS (B TOM 4YHCIE: >KHUBBIC TeJa,
OWoOJOTHsl, DKOJIOTHUSA, IIHUTOJIOTHUS, aHaTOMHs, GuU3MONOTHs, OuolornyecKas
15 CUCTEMaTHKa, KJIETKa, TKaHb, OpraH, CUCTEMa OPTaHOB, OPraHNU3M, BUPYC, TBUKECHHE,
nuTaHue, GOTOCUHTE3, IbIXaHUE, BbIICICHHE, Pa3APaKUMOCTh, POCT, PA3MHOKEHHE,
pa3BuTHE, Cpeia 0OUTaHUs, TPUPOIHOE COOOIIECTBO, HCKYCCTBEHHOE COOOIIECTBO) B
COOTBETCTBUU C MIOCTABJICHHOM 3a/1a4ell U B KOHTEKCTE
Paznuyath mo BHemHeMy BUIY (M300pakKeHUSIM), CXeMaM M OMHCAHUSIM JOsIepHbIS
U sJIEpHBIC OPTAHU3MBI; PA3IUYHbIC OMOJIOTHYECKHNE OOBEKTHI: PACTeHUS], )KUBOTHBIX,
16 rpulbl, JNUIIAHHUKK, OaKTepHH;, MPHPOAHBIE U MCKYCCTBEHHBIE COOOIIECTBA,
B3aMMOCBS3M OpPraHU3MOB B TPUPOJHOM M HCKYCCTBEHHOM COOOLIECTBAX;
npenctaButeneid Giaopsl U GpayHbl TPUPOAHBIX 30H 3eMIIM; TaHAA(THl TPUPOTHBIC
U KYJIbTYpHBIE
[IpoBoauTh ommcaHue opraHu3Ma (pacTeHMs], KHUBOTHOI'O) IO 33JaHHOMY IUIaHY;
17 BBUICIATH CYLIECTBEHHbIC NPU3HAKH CTPOCHHA M MPOLECCOB KHSHEACATENLHOCTH
OpraHU3MOB, XapaKTepU30BaTh OPraHU3Mbl KaK Teja dKUBOW MPHUPOJIbI, TEPEUUCIIATh
O0COOCHHOCTH PaCTEHHH, )KUBOTHBIX, TPUOOB, JUIIAHHUKOB, OaKTepUil 1 BUPYCOB
18 PackpriBaTh moHsATHE O cpesie oOuTaHus (BOIHOM, HA3eMHO-BO3TYIIIHOM, TOYBEHHOM,
BHYTPUOPTraHU3MEHHOM ), YCIOBUAX Cpebl OOUTaHUs
19 [IpuBOIUTH MPUMEPHI, XapaKTEPU3YIOIINE MTPUCTIOCOOICHHOCTh OPTaHU3MOB K Cpeie
' oOuTaHusl, B3aMMOCBSI3U OPraHU3MOB B COOOIIECTBaX
1.10 BriaensiTe OTIMYUTENbHBIC TPU3HAKH TIPUPOTHBIX M HCKYCCTBEHHBIX COOOIIECTB
ApryMeHTHpOBaTh OCHOBHBIE MTPaBUJIa MMOBEACHUS YEIOBEKA B IPUPOJE U OOBSICHSTD
111 3HaYeHHUE MPUPOJOOXPAHHON NEATETHLHOCTH UYEJIOBEKA; aHATU3UPOBATh III00AIHHBIE
9KOJIOTUYECKHE MPOOIEMBI
1.12 PackppiBaTh posib OMOJIOTHHU B TPAKTUYECKON JESTEIHPHOCTH YEJIOBEKA
113 JleMoHCTpHpOBaTh HA KOHKPETHBIX IIPUMEpaXxX CBsI3b 3HAHUM OMOJIOrMU CO 3HAHUSIMHU

o MareéMaTuke, IMpeAMCTaM TI'YMAHHUTApHOI'0 1IHKI4A, C Pa3jiM4YHbBIMM BHIAMH




UCKYCCTBa

1.14

1.15

Breimonuate mnpaktudeckue paboThl (MOMCK WHGOPMAIMKM C HCIOJB30BAHHEM
pa3IMYHBIX HMCTOYHHMKOB, ONMCAHWE OpraHu3Ma [0 3aJaHHOMY IUIaHy) |
naboparopHeie paboThl (paboTac MHMKPOCKONIOM; 3HAKOMCTBO C Pa3JIMYHBIMH
croco0aMu U3MEPEHUS U CPAaBHEHUS KUBBIX OOHEKTOB)

[Ipumenatp Meroasl Owosnoruu (HaOMIOIEHHME, ONHCAaHWE, Kiaccuukamms,
U3MEpEHHEe, SKCIIEPUMEHT): MPOBOIUTH HAOIIOJCHHS 32 OpraHU3MaMH, OIMUCHIBATH
OMOJIOTHYECKHE OOBEKTHI, IPOIECCHl M SBJICHUS, BBIIOJHATL OHOJOTHYCCKUN
PUCYHOK U U3MepeHue OMOIOrMYECKIX 00BEKTOB

1.16

1.17

1.18

1.19

6 KJIACC

Kox
NpoBePsSIEMOro
pe3yJbTaTa

1
11

Braners npuémamu paboThI ¢ JyIOM, CBETOBBIM U ITU(PPOBBEIM MHUKPOCKOIIAMU TIPH
paccMaTpUBaHUK OMOJOTHYECKHX OOBEKTOB

Cobmoiate npaBuiia 6€30MacHOro Tpyaa Npu padoTe ¢ yueOHBIM U 1aOopaTOPHBIM
000pyI0BaHNEM, XUMHUYECKOH IMOCYI0ON B COOTBETCTBUU C MHCTPYKITUSIMHU Ha YPOKE,
BO BHEYPOUYHOU JICATEIBHOCTH

Hcnonb30BaTh MpU  BBIOJIHGHWW  yYEOHBIX  3aJaHUA  HAYYHO-TIOMYJIIPHYO
JUTEpaTypy Mo OMOJIOTHH, CIIPABOYHBIC MaTepHAIIbI, pecypchl ceTu MHTepHeT
CoznaBaTh MUCHMEHHBIE U YCTHBIE COOOIICHHUS, TPAMOTHO HCIIOJIb3YsI MOHSATUHHBIN
ammapar u3y4aeMoro pasjena Ouoioruu

IIpoBepsiembIe npeAMeTHbIE Pe3yJabTaThl OCBOEHMS OCHOBHOI1
0o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

PacturenbHblll Opraauszm

XapakTepu3oBaTh OOTaHUKY Kak OMOJOIMUYECKYI0 HayKy, €€ pasliesibl U CBSI3U C
JPYTMMH HayKaMU ¥ TEXHUKOM

1.2

[IpuBonuTe mpumepsl Bkiaaa poccuiickux (B Tom uucne: B.B. Jlokyuaes, K.A.
Tumupszes, C.I'. HaBamun) u 3apyoexHsix (B Tom uucie: P. I'yk, M. Manbnurn)
yU€HBIX B Pa3BUTHE HAYK O PACTEHUSIX

13

[IpumensTp OuoMOTMYeCKME TEPMHHBI W TOHATHS (B TOM uucie: OOTaHUKA,
pacTuTenbHas KJIETKA, pacTUTENIbHAas TKaHb, OpraHbl PACTCHHWH; CHCTEMa OpPraHOB
pacTeHus — KOpeHb, Mo0er, MoYKa, JTUCT, BUJION3MEHEHHBIC OpraHbl, 1BETOK, IUIOJ,
CeMs; PaCTUTEIBHBIM OpraHu3M, MHUHEpATbHOE NUTaHuE, (OTOCHUHTE3, IbIXaHUE,
pOCT, pa3BUTHE, pPa3MHOKEHHE, KIOH, pa3IpaKUMOCTh) B COOTBETCTBHH C
[MOCTaBJIECHHON 3a7auei U B KOHTEKCTE

14

OnuceIBaTh CTPOCHHE U IKU3HEACITCIBHOCTh PACTUTEIBHOTO OpraHu3Ma (Ha
npuMepe MOKPHITOCEMEHHBIX HIIM IBETKOBBIX): TOTIIOIIEHNE BOJbI M MUHEpPAIbHOE
nuTaHue, (OTOCHHTE3, JbIXaHHWE, TPAHCIIOPT BEMIECTB, POCT, Pa3MHOXKCHHE,
Pa3BHUTHE; CBSI3b CTPOCHHSI BETETATUBHBIX M T'€HEPATUBHBIX OPTraHOB PACTCHHM C UX
byHKIHUSIMHU

1.5

PaznuuaTh ¥ ONMMCHIBATH KHUBBIE U TepOAPHBIC IK3EMIUIAPHI PACTEHUH TI0 3aJaHHOMY
IUTaHy, YacTH PACTCHHU 10 U300paXKCHHSIM, CXeMaM, MOJENSIM, MYJsDKaM,
penbedHBIM TabJIUIIaMm

1.6

XapakTepu3oBaTh MPHU3HAKU PACTEHUH, YPOBHU OpraHHU3alMM PACTUTEIHLHOTO
OpraHu3Ma, YaCTU PaCTeHUI: KJIETKU, TKAaHU, OPTaHbl, CACTEMbI OPTaHOB, OPraHU3M




1.7 CpaBHHMBATh paCTHTEIbHbIC TKAHU M OPTaHbl PACTCHHI MEXy COOOU
BrmonssaTh npakTuyeckue u gadopaTtopHbie paboThl 10 MOPGOJIOTHH U (PU3HOIIOTHI
18 pacTeHuil, B TOM 4ucie pabOTbl €  MHKPOCKONIOM C  IOCTOSSHHBIMH
(puxcupoBaHHBIMH) ¥ BpPEMEHHBIMH MHUKpPOIpENapaTaMH, HCCIEJ0BATEIbCKHIE
paboThI C UCTOIB30BAaHUEM MPUOOPOB U HHCTPYMEHTOB LIU(POBOI J1abopaTOpuu
XapakTepu30BaTh MPOLECCHl KUZHEAEATEIILHOCTH PACTEHHI: MOTJIOIIEHUE BOJBI U
19 MHUHEpaJIbHOE TMHTaHHe, (OTOCUHTE3, [bIXaHHE, POCT, Pa3BUTUE, CIIOCOOBI
€CTECTBEHHOTO U HCKYCCTBEHHOTO BEreTaTUBHOTO pPAa3MHOXKEHUS; CEMEHHOE
pa3MHOKEHUE (Ha IPUMEPE MOKPHITOCEMEHHBIX WJIU IIBETKOBBIX)
110 BrisBisars HPMUHHO-CIIE/ICTBEHHDIC CBA3H MEXKY CTPOCHHEM H (bZ/HKuH;IMH TKaHeH
U OPTaHOB PACTEHUM, CTPOCHUEM U JKU3HENIEATEIbHOCTHIO PACTEHUI
111 KinaccuduiupoBarh pacTeHUs U X YaCTH 110 Pa3HBIM OCHOBAHHSIM
OOBACHATH POJIb PACTEHUI B PUPOJIEC M J)KU3HU UYEJIOBEKA: 3HaYeHHE (DOTOCHHTE32 B
1.12 OpUpoie M B JKU3HH YENOBEKa; OWOJIOTMYECKOe U XO3SHCTBEHHOE 3HAYCHHE
BUJIOU3MEHEHHBIX [100OETOB; X035HCTBEHHOE 3HAUEHUE BEr€TaTUBHOIO PA3MHOKEHHUSI
113 HpI/IMeHi[TI) MOJTyYCHHbIC 3HAHMSI JJISl BBIPAIIMBAHUS M PAa3MHOXKEHHS KyJIbTYPHBIX
pacTeHui
Hcnonp3oBaTh MeTOABl OWUONOrMM: MPOBOAUTH HAOMIOJEHUS 3a PACTCHUSMH,
1.14 ONMCHIBATh PACTEHMSI U MX YaCTH, CTaBUTh MPOCTEHUIINE OMOJIOTMYECKUE OMIBITHI U
9KCIIEPUMEHTHI
Cobmronate npaBuiia 6€30MaCHOTO TpyAa MpH paboTe ¢ yueOHbIM U JIAOOPATOPHBIM
1.15 000pyI0BaHUEM, XUMUYECKON TTOCYJI0ON B COOTBETCTBUM C MHCTPYKIUSMU Ha YPOKE
Y BO BHEYPOUYHOU JESTEIBHOCTH
JleMOHCTpHpOBaTh Ha KOHKPETHBIX IPUMEpPaX CBsI3b 3HAHUM OMOJIOTHUH CO 3HAHUSIMU
1.16 [0 MaTeMmaTuke, reorpaduu, TEXHOJOTHMH, MpeaMeTaM T'yMaHUTapHOTO ILHKIA, C
pa3IMYHBIMU BHJIAMH HCKYCCTBA
Brnagers mpuémamu paboTel ¢ Ouosiornyeckoil mHopmaueil: (GopMynIupoBaTh
1.17 OCHOBaHUs MMl WU3BJeUeHUss W 0000meHnss WHGOpPMALUU M3 JIBYX HCTOYHUKOB;
npeoOpa3oBhIBaTh HHPOPMAIIHIO M3 OJTHON 3HAKOBOUM CHUCTEMBI B IPYTYIO
118 CozniaBaTh NMUCBMEHHBIE U YCTHBIE COOOIIEHMSI, TPAMOTHO HCIOIb3Yysl MOHATUNHBIN
anmapar u3y4aeMoro pasjesa Ouooruu
7 KJIACC
Kon .
e Rt IIpoBepsiembie _ TpeaMeTHbIe pe3yJbTaThl OCBOEHHUS OCHOBHOI
o ey 0o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus
1 CucremaTnka pacTeHUN
XapakTepu3oBarhb TIPUHIIMIIBI KJ1accupuKaluuu pacTeHui, OCHOBHBIE
11 CUCTEMATUYECKUE TIPyNIbl pacTeHU (BOJOpPOCIM, MXH, IUIAyHbI, XBOLIH,
MANOPOTHUKH, TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE UJIH 1IBETKOBBIE)
[IpuBoauTh mpuMepsl Bkiama poccuiickux (B Ttom uumcine: H.W. Basunos, U1.B.
1.2 Muuypun) u 3apyoexHsix (B Tom uucine: K. Jlunneit, JI. [Tactep) yuéHpix B pa3Butue
HayK O pacTeHHUsX, Tpudax, JUIIaiHUKaX, OaKTePUsIX
13 [TpumeHnsTH OMOTOTHYECKUE TEPMHUHBI U TOHATHUS (B TOM YHCIe: O0TaHUKa, SKOJIOTHS

pacTeHUH, MHKOJIOTHS, OaKTepUOJIOTHs, CHCTEMAaTHKa, IIAapCTBO, OTIEN, KJjacc,




CeMENCTBO, poJ, BU, )KU3HEHHAas (hopMa pacTeHHM, cpea OOMTaHUs, PACTUTEIILHOE
COO0O0I1IeCTBO, BBICIIUE PACTEHHUS, HU3IIINE PACTEHHUS, CTIOPOBbIC PACTEHUS, CEMEHHbBIE
pacTeHus, BOJOPOCIM, MXH, IUIAyHbl, XBOLIW, IAlOPOTHUKH, TOJOCEMEHHBIE,
MOKPBITOCEMEHHbIE, OakTepuu, TpUObI, JUIIAWHUKH) B  COOTBETCTBHH C
IIOCTaBJIEHHOW 3a/1a4eil U B KOHTEKCTE

1.4

Paznuuate M ONMUCHIBATH JKMBBIE M TepOapHbIe SK3EMIUISIPbl PACTEHHH, YacTH
pacTeHuil Mo M300paKEHHUSIM, CXeMaM, MOAETISIM, MYJIsDKaM, pelbeHbIM TaOIuIam;
IpuObI IO H300pAKEHUSAM, CXEMaM, MYJIsDKaM; OaKTEepUH 110 H300paKEeHUAM

1.5

1.6

BpisiBisATE mpU3HAKM KIACCOB MOKPBITOCEMEHHBIX, WM IIBETKOBBIX, CEMEHCTB
JBYJIOJIGHBIX M OJTHOJIOJIBHBIX PACTCHHI

OHpe,I[CJ'IHTB CUCTEMATHYCCKOC ITOJTOKEHUEC PACTUTCIBHOI'O OpraHu3ma (Ha IMpuMEpe
IMOKPBITOCCMCHHBIX, HJIN IIBCTKOBI)IX) C IOMOIIBIO OHpeILCJIHTeJIBHOﬁ KapTO4YKHU

1.7

BremonssaTh npakTHdeckue u jgabopaTopHble pabOTHI MO CHUCTEMAaTHKE PACTCHHUH,
MHKOJIOTHM W MHKPOOHOJOTHHM, B TOM 4YHCIE pabOTBl C MHKPOCKOIIOM C
NOCTOSHHBIMA  ((UKCHpPOBaHHBIMH) M BPEMEHHBIMH  MHUKpPOIIpErapaTramH,
uccienoBaTebckiue paboThl €  HCHOJBb30BAaHUEM TMPUOOPOB ¥ HMHCTPYMEHTOB
1 (poBoH JTabopaTopuu

1.8

BbiaensaTe CylecTBEHHbIE IPU3HAKU CTPOEHUS M JKU3HEIEATENBHOCTH PACTCHM,
OaxTepuii, rpuOOB, TUIIATHUKOB

1.9

1.10

[IpoBomuTh ONMMCaHWe W CPABHUBATH MEXIY cO0O0H pacTeHus, TpUObI, JTUIIAHHUKY,
0aKkTepHuH 10 3aJaHHOMY IUIaHY; JeJaTh BHIBOJIbI HA OCHOBE CPaBHEHUS

OnucelBaTh yCI0)KHEHNE OPTaHU3AlMM PACTEHUN B XOJE BOJIIOIIMM PACTUTEIBHOTO
Mupa Ha 3emiie

1.11

1.12

1.13

1.14

1.15

1.16

1.17

BbIsBIsATE 4epThl NPUCHOCOOIEHHOCTH pPACTEHUM K cpene OoOWTaHus, 3HAaYeHHE
9KOJIOTUYECKUX (PAKTOPOB JUIsl pacTEHHM

XapakTepu30BaTh pPACTUTEIbHBIE COOOIIECTBA, CE30HHBIE M IOCTyHaTelIbHbIE
M3MEHEHHUSI PACTUTENbHBIX COOOIIECTB, PACTUTENBHOCTh (PAaCTUTEIbHBINA IOKPOB)
IPUPOJIHBIX 30H 3eMJIU

[IpuBOIUTE NpUMEpBl KYJIBTYPHBIX PACTEHWH M MX 3HAYEHUE B JKM3HU YEJIOBEKA;
MIOHMMATb ITPUYMHBI ¥ 3HATh MEPHI OXPaHbl PACTUTEIBHOTO MUpa 3€MJIIU

PackpbiBaTh poib pacTeHU, TpUOOB, JHMIIANHUKOB, OakTepuil B MPHUPOTHBIX
coo0I1lecTBaX, B XO34MCTBEHHON MAESITEIbHOCTH 4YelIOBEKa U €ro IOBCEIHEBHOMN
KHU3HU

JleMOHCTpHpOBaTh Ha KOHKPETHBIX MPUMEPAX CBsI3b 3HAHUI OMOJIOTHUH CO 3HAHUSIMU
no MareMaTHke, (u3nKe, reorpaduu, TEXHOJIOTHUH, JHUTEpaType, TEXHOJIOTHH,
npeaMeTaM I'yMaHUTapHOTO IIUKIIA, C Pa3IMYHBIMHU BUJJAMH UCKYCCTBA
Hcnonp3oBath MeTOJIbl OWOJIOTHMH: MPOBOJUTH HAOMIONEHUS 3a PACTEHUSIMH,
OaktepusiMH, TpuOaMH, JHINIAHHWKAMH, ONKCHIBATh WX, CTaBUTh MPOCTEUIIHE
OMOJIOTUYECKHE OTBITHI U HKCIIEPUMEHTBI

Cobmronate npaBuiIa 6€30MaCHOTO TpyJa MpH padoTe ¢ yueOHBIM U J1a00paTOpHBIM
000pyTI0OBaHHEM, XUMUYECKOH MOCYZ0H B COOTBETCTBUU C MHCTPYKIUSMHU Ha YPOKE
¥ BO BHEYPOYHOH JIeSTEILHOCTH

1.18

Brnanets mpuémamu paboTel ¢ Oumosiormueckoil wmHbopmarmen: ¢GopMyIMpoBaTh
OCHOBaHHs U M3BICUCHHS W 0000IIeHHsS MHPOPMAIMH M3 HECKONbKHX (2 — 3)
HCTOYHHMKOB; MpPEoOpa3oBhIBATE WH(POPMAIMIO W3 OAHOW 3HAKOBOH CHCTEMBI B

APYTYIO

1.19

CoznaBaTh MUCHMEHHBIC U YCTHBIC COOOIICHUS, TPAMOTHO HCIIONB3YSI MTOHSATUHHBIN
anmapar = HM3ydyaeMoro  pasjena  OWOJIOTHH, CONPOBOXAATh  BBICTYIUICHHE




8 KVIACC

Kox
MpoBepPsSIEMOro
pe3yJbTarTa

Ipe3eHTaIMen ¢ y4€TOM 0COOEHHOCTEH ay IMTOPHH CBEPCTHUKOB

IIpoBepsiemble npeaMeTHbIE pe3yJIbTaThl OCBOEHHU OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

JKMBOTHBIN OpraHu3M

XapakTepu30BaTh 300JIOTHI0 KaK OMOJIOTMYECKYIO HayKy, €€ pasliesibl U CBs3b C
JPYTMMHU HayKaMH U TEXHUKOU

1.2

13

XapakTepu30BaTh NPUHIMIB KJIACCU(PHUKAIMHA KUBOTHBIX, BHI KaKk OCHOBHYIO
CHUCTEMaTHUYECKYI0 KaTeropHi0, OCHOBHBIE CHUCTEMAaTHYECKHE TPYMIbl >KMBOTHBIX
(mpocreiinine, KUIIEYHONOJIOCTHBIE, IIJIOCKUE, KpPYIJIbIE M KOJbYaThle YEpBHU;
YJICHUCTOHOTHE, MOJIJIFOCKH, XOP/I0BbIE)

[IpuBonuTe npumeps! BkIaaa poccuiickux (B Tom uncie: A.O. Kosanesckuii, K.1.

CkpsiOun) u 3apyOexnbix (B Tom uucie: A. Jleenryk, XK. KioBwe, D. ['ekkenp)
YYEHBIX B Pa3BUTUE HAYK O JKUBOTHBIX

14

1.5

[IpumensaTh OHONIOrMYecKUe TEPMUHBI U MOHITHS (B TOM YHCIIE: 300JI0THUS, IKOJIOTHS
JKUBOTHBIX, OJTOJIOTHsI, Talle0300JI0TUSI, CUCTEMAaTHKa, IApCTBO, THUI, OTPA,
CeMCI\/JICTBO, poa, BUA, XUBOTHAad KIICTKA, XWUBOTHAsA TKaHb, OpPraH >XHWBOTHOTIO,
CUCTEMBl OPraHOB >KMBOTHOTO, >KMBOTHBIM OpraHW3M, MUTaHHE, AbIXaHHUE, POCT,
pa3BuTHE, KpOBOOOpaIleHUE, BBIJCICHUE, OIOopa, JABHKEHUE, pPa3MHOXKEHUE,
MapTeHOTEHEe3, pPa3ApaXUMOCTh, pediekc, OpraHbl UYyBCTB, IMOBEIEHHUE, Cpenaa
oOuTaHMs, TPUPOTHOE COOOIIECTBO) B COOTBETCTBUU C MOCTABJICHHOW 3a7aueil U B
KOHTEKCTE

P ACKpPbIBATb O6H.[I/Ie MNPU3HAKHU JKUBOTHBIX, YPOBHH OpraHu3aluu KHUBOTHOI'O
opraHu3Ma: KJICTKH, TKaHU, OpPraHbl, CACTCMbI OPraHOB, OpTraHHU3M

1.6

CpaBHI/IBaTI) JKUBOTHBIC TKaHW U OpPraHbl )KUBOTHBIX MCXKIY coboit

1.7

OmnuceiBaTh CTPOCHUEC H KHU3HCACATCIBHOCTDL XHUBOTHOTO OpraHu3sMma: OIIopy H
ABWIKCHUC, TUTAHUC W MMUIICBAPCHUC, ObIXaHUC U TPAHCIIOPT BCILICCTB, BBIACICHUC,
PEryIAINIO U TOBEACHUE, POCT, PA3MHOXKCHUC U PA3BUTHC

1.8

1.9

1.10

XapakTepu30BaTh  IMPOLECCHl  KU3HEAEATENILHOCTH  JKUBOTHBIX  H3Yy4aeMbIX
CHCTEMaTHYECKUX TPYII: [BWKCHHE, NHUTAHWE, JIbIXaHWE, TPAHCIIOPT BEIIECTB,
BBIJICJIEHUE, PETYJIISIMIO, TOBEJICHUE, POCT, pPA3BUTHE, PA3MHOKEHUE

BoiaBisars PUYMHHO-CJIE/ICTBEHHbIE CBSI3U MEXTY CTPOCHUEM,
KHU3HEIEATEIILHOCTIO M CPEIO OOMTaHUS )KUBOTHBIX U3yUaeMbIX CHCTEMAaTHIECKUX
rpymnmn

Paznuuath ¥ OMMCHIBaTH KUBOTHBIX H3YYae€MbIX CHCTEMAaTHYECKUX TpYyII,
OTAETbHBIE OpraHbl M CHCTEMBI OpPraHOB II0 CXEMaM, MOJEISIM, MyJIshKaMm,
penbedHBIM TabNIMILIaM; MPOCTEHIINX — 110 U300pAKEHUSIM

1.11

BroiaBiaaTe IMMPU3HAKU KJIACCOB YJICHHUCTOHOTHUX W XOPHAOBBIX; OTPAJOB HACCKOMBIX U
MIJICKOIIUTAOIIINX

1.12

BrimonHATE npakTHUeckue W JabopaTopHble pabOTHI 1O MOP(OJIOTHH, AaHATOMHH,
(1)I/IBI/IOJ'IOI‘I/II/I U IIOBCACHUIO XMBOTHBIX, B TOM YHCJIIC paGOTBI C MHUKPOCKOIIOM C
MOCTOSIHHBIMH ~ (PUKCHpPOBAaHHBIMH) M BPEMEHHBIMH  MHUKpOIpEnapaTamH,




UCCIICIOBATENILCKUE PA0OTHl C HKCIOJIb30BaHUEM TPUOOPOB M HWHCTPYMEHTOB
udposoii 1aboparopuu

CpaBHI/IBaTI) Hpe,Z[CTaBPITeJIeﬁ OTACIIBHBIX CHUCTEMATHUYCCKUX TIPYII XHWBOTHBIX H

113 JIeJIaTh BbIBOJIbI HA OCHOBE CPaBHEHHUS
1.14 KnaccudunupoBaTh )KHBOTHBIX HA OCHOBAaHUH OCOOCHHOCTEH CTPOCHUS
115 OnucelBaTh YCIOKHEHUE OpPraHU3allMy JKUBOTHBIX B XOJE HBOJIOLUU KUBOTHOTO
MHpa Ha 3emiie
116 BbIsSBISATE 4epThl MPUCIOCOOIEHHOCTH >KMBOTHBIX K cpelie OOMTaHMs, 3HAUCHUE
HKOJIOTHYECKUX (DaKTOPOB IS KUBOTHBIX
1.17 BhISBISTH B3aMMOCBSI3U KUBOTHBIX B IPUPOIHBIX COOOIIECTBAX, IEMU MTUTAHUS
118 VYcTaHaBnMBaTh B3aUMOCBSI3U JKMUBOTHBIX C PACTEHUSMH, TPUOAMHU, JIUIIAHHUKAMU U
0OakTepusiIMU B MPUPOJIHBIX COOOIIECTBAX
119 XapakTepu30BaTh UBOTHBIX MPUPOAHBIX 30H 3€MJIM, OCHOBHBIE 3aKOHOMEPHOCTH
pacnpocTpaHeHHs JKUBOTHBIX 10 TUIAHETE
1.20 PackpsiBaTh poib JKUBOTHBIX B IPHPOIHBIX COOOIIECTBAX
PackpbiBaTh posib AOMAIIHUX ¥ HENPOAYKTHUBHBIX >KUBOTHBIX B KU3HU YEIIOBEKA;
121 pOJIb MPOMBICIOBBIX >KUBOTHBIX B XO3SIMICTBEHHOH JESATENIBHOCTH YEJIOBEKAa U €ro
MOBCE/IHEBHON JKMU3HH, OOBACHATH 3HAYCHHE S>KUBOTHBIX B MPUPOJAE U KHU3HU
YyeJioBeKa
1.22 [ToHMMAaTh MPUYMHBI U 3HATh MEPbl OXPAHBI )KUBOTHOTO MUpPa 3eMIIH
JleMOHCTpHpOBaTh Ha KOHKPETHBIX IPUMEPAX CBsI3b 3HAHUM OMOJIOTHUH CO 3HAHUSIMU
1.23 nmo maremaTuke, (U3MKEe, XUMUH, Teorpaguu, TEXHOJOTUH, TNpeIMeTaMm
T'YMaHUTapHOI'O IMKJIA, C Pa3JIMYHBIMU BUIaMU UCKYCCTBA
Hcnonb3oBaTh MeTOABl OHOJOIMM: TNPOBOAMTH HAOMIOJEHHUS 3a HKUBOTHBIMH,
1.24 OIKCHIBATh JKWBOTHBIX, WX OpPTaHbl W CHCTEMBI OPTaHOB;, CTaBUTHb MPOCTEUIIHE
OMOJIOTUYECKHE OTIBITHI U HKCIIEPUMEHTBI
Cobmronate npaBuiia 6€30MaCHOTO TpyAa MpU paboTe ¢ yueOHbIM U JJaOOPATOPHBIM
1.25 000pyI0BaHUEM, XUMHUYECKON TOCY/I0i B COOTBETCTBHH C MHCTPYKIIMSAMH Ha YPOKE
Y BO BHEYPOUYHOU JESITEIBHOCTH
Bnaners npuémamm paboTbl ¢ Ouonormueckoil uHpopmarmen: (opmynupoBaTh
1.26 OCHOBaHHs JUIs WM3BJICUCHUs W 000OIIEHHUS WHPOpPMAIMKU U3 HECKOJbkHx (3 — 4)
UCTOYHUKOB; IpeoOpa3oBbIBaTh MH(POPMALMIO W3 OJHOW 3HAKOBOH CHCTEMBI B
ApYTyro
CozniaBaTh MUCHMEHHBIE U YCTHBIE COOOIIEHUS, TPAMOTHO HCIIOJIb3Ysl MOHATUIHHBIN
1.27 ammapar  M3y4aeMoro  pasjena  OWOJIOTHMH,  CONPOBOXJATh  BBICTYIUICHHE
npe3eHTalmen ¢ yuéToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB
9 KJIACC
Kon .
e IIpoBepsiembie _ TpeaMeTHbIe pe3yJIbTaThl OCBOEHHUS OCHOBHOM
e o0pa3oBaTe/IbHON NPOrPaMMBbI OCHOBHOI0 00111er0 00pa30BaHusl
1 UenoBek M €ro 3/10pOBbE
XapakTepru3oBaTh HAayKd O 4YeJIOBEKE (aHTPOMOJIOTHI0, aHATOMHIO, (PU3UOJIOTHIO,
11 MEIUIMHY, TMTHEHY, 3KOJOTHI0 YEJIOBEKAa, ICHUXOJOTHIO) U UX CBA3M C APYTHMHU

HAayKaMU U TEXHUKOH




1.2

1.3

14

1.5

1.6

OOBACHATH TOJNOKEHHE YEJIOBEKA B CHUCTEME OpPraHMYeCKOro MHpPaA, €ro
MIPOUCXOXKACHNUE; OTJIMYMS YeJIOBeKa OT JKMBOTHBIX; MPHUCIOCOOIEHHOCTh K
Pa3TUYHBIM JKOJOTHYECKHM (hakTopaMm (YeIOBEUeCKHe Pachl M aJalTHBHBIC THITHI
J0JIei); POJICTBO YEIOBEYECKUX pac

[IpuBoguTh TpuMepsl BKiIana poccuiickux (B Tom umcie: M.M. Ceuenos, W.II.
[TaBnoB, N.. MeunukoB, A.A. Yxromckuii, I1.K. Anoxun) u 3apy0OexHbIX (B TOM
gucne: Y. I'apseir, K. bepnap. JI. Ilactep, Y. JlapBuH) yu€HBIX B pa3BUTHE
MIPEICTABICHUM O NPOMCXOKJIEHUHU, CTPOCHUH, JKU3HEIEATEIbHOCTH, MOBEACHUH,
9KOJIOTHH YeJIOBEeKa

[IpumeHnsTh OHMONOTMYECKHE TEPMHHBI M TOHATHS (B TOM YHCIE: IIMTOJIOTHS,
THCTOJIOTHA, aHAaTOMHA 4YCJIOBCKA, (1)I/I3I/IOJ'IOI‘I/I$I YCJIOBCKA, TMI'MCHA, aHTPOIOJIOrus,
9KOJIOTHUS YeJIOBEKa, KJIETKA, TKaHb, OPraH, CUCTEMa OpPraHOB, UTAHUE, JIbIXaHHE,
KpoBooOpalreHue, OOMEH BEIIECTB W TMPEBpalllCHHE SHEPruH, JIBIXKCHHE,
BBIJICJICHUE, POCT, pa3BUTUE, TIOBEJACHUE, PAa3MHOXKCHHUE, Pa3IPaKUMOCTh,
peryjsinusa, romMeocra3, BHYTPCHHAA CpEaa, I/IMMYHI/ITGT) B COOTBETCTBUHU C
MOCTABJICHHOMW 3aj1aueii U B KOHTEKCTE

[IpoBoauTh oOmHMcaHuWe IO BHENIHEMY BHUAY (M300paKEHUIO), CXeMaM OOMIMX
MPU3HAKOB OpTraHM3Ma YelIOBEKa, YPOBHEW €ro OpraHM3aliH: KICTKH, TKaHH,
OpraHbl, CHCTEMbI OPTaHOB, OPTaHU3M

CpaBHUBaATh KJICTKU Pa3HBIX TKaHEH, TPyNI TKAHEW, OpPTraHbl, CUCTEMbI OPTaHOB

YeJI0BeKa, MPOIECCHl JKU3HEACATEILHOCTH OpraHU3Ma YeJI0BEKa; JIeIaTh BBIBObI Ha
OCHOBE CpPaBHEHHSI

1.7

1.8

1.9

1.10

Paznnyath OMOIOTMYECKH aKTUBHBIE BELECTBA (BUTAMHHBI, ()EPMEHTHI, TOPMOHBI),
BBISIBJIATH MX POJIb B Ipoliecce 0OMeHa BELECTB U MPEeBpaIleHHUs SHEPTUU

XapakTepu3oBaTh OHOJIOTHYECKUE TMpOLEecChl: OOMEH BELIECTB M IpeBpalleHHe
SHEPIUM, NMUTAHUE, JbIXaHUE, BBIICICHUE, TPAHCIOPT BEIIECTB, JABUXKEHUE, POCT,
perynsnus QyHKUUI, UMMYHUTET, TIOBEJCHNE, pa3BUTHE, PAa3MHOKEHHUE YelloBeKa
BbIABIATE IPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIY CTPOCHHEM KIIETOK, OpPIaHOB,
CHUCTEM OpraHOB OpraHu3Ma uejoBeKa U HUX (YHKUUSAMU; MEXKIY CTPOCHUEM,
KHU3HENIEATENIbHOCTBIO M CpeIoi OOUTAHHUS YeIOBeKa

[IpumMeHsATH OHONOrMYECKHEe MOJENU JUIs BBISABICHHS OCOOEHHOCTEH CTpOEHUs U
(YHKIIMOHUPOBAHUS OPTaHOB M CHCTEM OPTaHOB YeJIOBeKa

1.11

1.12

1.13

OOBACHATD HEUPOTYMOPAIBbHYIO PETYJAIHNI0 IPOILECCOB JKU3HEACITEIHPHOCTH
OpraHu3Ma 4ejJoBeKa

XapakTepu3oBaTh W CpaBHHMBATh O€3YyCJIOBHBIE M  YCIIOBHBIE pPeDIEKCHI;
HACJIEICTBEHHBIE ¥ HEHACJIEICTBEHHBIC MPOTPAMMBbl TIOBEIEHUS; OCOOCHHOCTH
BBICIIICHT HEPBHOW JIEATEILHOCTH YEJIOBEKA; BHUIbBI TMOTPEOHOCTEH, TMaMSATH,
MBIIJICHHSI, PEeYH, TEeMIIEPaMEHTOB, DMOIIMH, CHA; CTPYKTYPY (PYHKIIHOHATHHBIX
CHCTEM OpraHW3Ma, HAPaBJICHHBIX HA JOCTHKEHUE TTOJIE3HBIX MPUCTTOCOOUTETHHBIX
pe3yJIbTaTOB

Paznuuath HACJIEJICTBEHHBIE u HEHACJICICTBEHHBIE (MH(EKIIMOHHEIE,

HEeUH(EKIMOHHBIE)  3a00JICBaHUSI  YEJIOBEKa; OOBSACHATH  3HAUYECHHE  Mep
NpoUIAKTUKY B IPEAYNPEKICHIH 3a00JI€BaHUN YeIOBEKa

1.14

BBINONHATE MpakTHYECKue U J1adopaTopHbIe pabOThl MO MOP(OIOTHUH, aHATOMUH,
(GU3MONOTUN 1 TIOBEICHHWIO YEJIOBEKa, B TOM 4YHCIE PaOOTBI C MHUKPOCKOIIOM C
MOCTOSIHHBIMM ~ ((UKCHPOBaHHBIMH) W BPEMEHHBIMH  MHUKpOIIpEnapaTamH,
HCCIIeI0BAaTEIbCKHE PA0OTHI € HCIOJIB30BAHUEM NPUOOPOB W HHCTPYMEHTOB
1 dpoBoi TabopaTopun




1.15

Pemrate KadecTBEHHBIE U KOJUYCCTBEHHBIC 3aa4yu, HUCIIO0Jb3ysd OCHOBHBIC
IIOKa3aTcjin 340POBbA 4YCIOBCKA, IMPOBOAUTH paCLIéTBI N OLCHHUBATH IIOJIYYCHHBIC
3HA4YCHUA

1.16

Ha3piBaTh M apryMeHTHpPOBATh OCHOBHBIC MPHHLHMIIBI 3JOPOBOTO 00pas3a >XU3HH,
METObl 3alIUThl M YKPEIUIEHHUs 3[J0POBbsl UelIOBeKa: cOaTaHCUPOBAaHHOE MUTAaHMUE,
COOJIIOJICHHE TPaBWJI JIMYHOW TUTHUEHBI, 3aHATUS (U3KYJIBTYpPOH M CIIOPTOM,
pauuoHanbHass OpraHu3alys TpyJa U IIOJHOLEHHOIO OTAbIXa, II03UTHUBHOE
SMOLMOHAIBHO-TICUXUYECKOE COCTOSTHUE

1.17

Hcnonp3oBaTte NpHOOpPETEHHBIE 3HAHUA M YMEHHS JJsl COONIOJEHHS 370pPOBOTO
o0Opa3a JKuM3HU: COAJAHCUPOBAHHOIO TNHTaHUS, (U3NYECKOH aKTUBHOCTH,
CTPECCOYCTOMUMBOCTH, /U1l UCKIIIOUEHHS BPEHBIX MPUBBIUEK, 3aBUCUMOCTEN

1.18

Buamers npuémamm Oka3zaHMs NEPBOM MOMOILIM YEJIOBEKY IPU MOTEPE CO3HAHUS,
COJIHEYHOM U TEIUIOBOM YyJape, OTPaBICHUU, YTOIUICHUH, KPOBOTCUEHHUH, TpaBMax
MATKMX TKaHEH, KOCTEN CKeJIeTa, OPraHOB YyBCTB, 0’KOraX U OTMOPOKEHUAX

1.19

1.20

JIeMOHCTpHUpOBaTh Ha KOHKPETHBIX NMPHUMEPAX CBSA3b 3HAHMM HAYK O YEIIOBEKE CO
3HAHUAMH IIPEJIMETOB  E€CTECTBEHHO-HAYYHOIO W TIyMaHUTapHOIO  IMKJIOB,
pa3NUYHBIX BHJOB HCKYCCTBA; TeXHOJOTHH, OCHOB 0€30MacHOCTH W 3allUThI
Ponunel, pu3nueckoil KyJIbTypsl

Hcnonp3oBate MeTOABI OMONOTHH: HAOIIOaTh, U3MEPATH, ONUCHIBATH OPTaHHU3M
YeJIOBEKa M MPOLECCHl €ro  KU3HEACATEIbHOCTH; IPOBOAUTH IPOCTEHIINE
WCCIICIOBAHMSI OPTaHU3Ma YeJIOBEKA U OOBSCHATh X PE3yJIbTaThI

1.21

CobnronaTh npaBmiia 6€30MacHOTO TPyAa MpH padboTe ¢ yYeOHBIM U JTaOOPaTOPHBIM
00opy0BaHNEM, XUMHUECKOH MOCYI0i B COOTBETCTBUU C MHCTPYKIIMSAMH Ha ypOKe
Y BO BHEYPOUYHOU JIEATEIBHOCTH

1.22

1.23

Bnaners mpuémamu paboTel ¢ Ouosiormdeckoil wHopmMammei: GopMyIHpoBaTh
OCHOBaHMs I M3BJICUECHHUs U 0000MIIeHNUsT HH(DOPMAIMU U3 HECKOJbKHX (4 — 5)
HMCTOYHUKOB; IMPEoOpa3oBhIBaTh WH(GOPMAIMIO W3 OJHOW 3HAKOBOW CHCTEMBI B
ApYyryto

CoznaBaTh MUCHbMEHHBIE U YCTHBIE COOOIICHUS, TPAMOTHO HCIIONb3Ys MOHATUHHBIN
anmapaT UW3YYeHHOTO  pasjena OWOJIOTHH, COMPOBOXKIATh  BBICTYIUICHUE
MPE3CHTAIMEH ¢ YIETOM OCOOCHHOCTEH ayIMTOPUU CBEPCTHUKOB




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

S KJIACC

Kox
pa3iena

Kon
3JIEMEHTA

MPOBePsSIEMOro

IIpoBepsieMble 3J1eMeHTHI COleP:KAHUS

buonorus — Hayka o JKMBOM IPUPOJIE

1.1

1.2

[Tonsitue o xu3HU. [Ipu3HaKu KUBOro (KJIETOUYHOE CTPOEHUE,
NUTAHUE, JbIXaHUE, BbIIEIEHUE, pocT U Apyrue). OObEKThI
JKUBOW M HE)KMBOW IPUPOIBI, UX cpaBHEHUE. JKuBas U HEXKUBas
IpUpoja — MHOE LIeTI0e

buonorus — cucrema Hayk o >XuBoW mpupoje. OCHOBHbIE
pasnensl  Ouosornu  (OOTaHWKa,  300JIOTHS,  DKOJIOTHS,
LUTOJIOTUsA, aHaTomusl, ¢uznonoruss u apyrue). Ilpodeccun,
CBA3aHHbIE C OuWoJoruei: Bpay, BETEpUHApP, ICHUXOJIOT,
arpoHOM, XMBOTHOBOJ U Apyrue (4 — 5). CBsa3p Ouonoruu ¢
IpYyTUMHU HayKaMH (MaTeMaTHka, reorpadus u apyrue). Pomb
OMOJIOTMY B TMO3HAHUM OKPYXKAIOIIEro MHpa M NMPaKTHUYECKOH
JIeSITEJIbHOCTH COBPEMEHHOTI'O Y€JIOBEKa

1.3

Kabuner 6uonoruu. [IpaBuna noseneHust u paboThl B KaOHMHETE
c  Ouonoruueckumu  npuOopamMum U MHCTPYMEHTaMH.
buonoruueckue TepMHHBI, NOHSATHSA, CHUMBOJBI. VcTOUHMKHN
OMOJIOTUYECKUX 3HAHUH. ITouck uHpOpMaLUU c
HCIIOJIb30BaHUEM Ppa3IMYHbIX HMCTOYHUKOB (Hay4HO-
HOMYJIIpHAs JINTEpaTypa, COPaBOYHUKH, ceTh MIHTEepHEeT)

Meroas! n3ydeHus )KUBOU TPUPOLBI

2.1

2.2

Hayunbple MeTonbl M3y4Y€HHS >KUBOM NPUPOJBI: HAOIIOACHUE,
OKCIEpUMEHT,  OIMCaHHWe, H3MepeHHe,  KiaccuuKarus.
VYCeTpolCTBO YBETUUUTEIBHBIX IPUOOPOB: JIYIIbl U MUKPOCKOTIA.
[TpaBuia paboThl ¢ YBETUUUTEILHBIMU IPUOOPAMU

Meron omnmcanuss B OWONOTWMW  (HAIISIHBINA, CIIOBECHBIMH,
CXEMaTUYeCKuil). Meron MU3MEPEHUS (MHCTPYMEHTHI
u3Mepenus). Meton kiaccuukay OpraHu3MoB, PUMEHEHUE
JIBOMHBIX Ha3BaHUW opraHu3MoB. HalmroneHue u SKCepuMeHT
KaK BeIyIIHe METOJIbI OMOJIOTHH

Opranu3mbl — Telna >KUBOU MPUPOIBI

3.1

[TousTue 06 OpTraHu3Me. I[OSII[CpHBIC U AACPHBIC OpPraHU3MBI.
OJIHOKJ'I@TO‘IHI)IG N MHOT'OKJICTOYHBIC OpTaHHU3MbI

3.2

Knerka u e€ ortkpsiTue. KneTtouHoe cTpoeHuE OpraHU3MOB.
[{utonorust — Hayka o kierke. KiieTka — HamMeHsbIas eIMHAIIA
CTPOCHUSI M JKU3HEAESATENIBHOCTH OpraHu3MoB. CTpoeHue
KJIETKH TIOJI CBETOBBIM MHKPOCKOIIOM: KJIETOYHas 000J0YKa,
LUTOIUIa3Ma, SIAPO

3.3

Kiietku, TkaHu, Opraibl, CHCTEMbI OPTaHOB

3.4

KuznenesarenbHocTh OpraHu3MoB. OCOOCHHOCTH CTPOCHHUS U
IPOLIECCOB  KHU3HEACATEIBHOCTH y PACTEHHH, JKUBOTHBIX,
Oaktepuit u rpuboB. CBolicTBAa OpPraHW3MOB: MHUTAHUE,
JIbIXaHUE, BBIJICJIIEHUE, JABWKEHHE, Pa3MHOXEHHE, pa3BUTHE,




3.5

3.6

pa3ApakuMOCTh, MPHUCIOCOOICHHOCTh. OpraHu3M — enuHoe
1enoe

PaznooOpa3ue opranu3smMoB U UX Kiaccuukanusi (TaKCOHBI B
Ouoyioruu: 1apcTBa, THMBI (OTHENBI), KJIACCBhl, OTPSIBI
(mopsiakH), ceMEenCcTBa, POJIbI, BUIBI)

baktepuu u Bupycsl kak GopMbl KU3HU. 3HaAUCHUE OaKTEepHil 1
BUPYCOB B IPUPOJIC U B )KU3HU YEIOBEKA

Opranu3mesl 1 cpesia OOUTaHHS

4.1

4.2

[TpupoaHbie coodiiecTBa

5.1

[TonsiTne o cpene obOurtanus. BojaHas, Ha3eMHO-BO3IYIIHAS,
NOYBEHHAs,  BHYTPHOPraHM3MEHHAas  Cpeapl  OOMTaHWS.
[TpencraButenu cpen oduranus. OcoOEHHOCTH Cpel OOUTaHUS
OpPraHU3MOB

[TpucnocoOnenust opraHu3sMoB K cpene oouranusi. Ce30HHbIE
U3MEHEHUs B )KU3HU OPraHU3MOB

[Tonatue o  mpupoaHoMm  coobmectBe.  B3aumocBszu
OpraHU3MOB B MPHUPOAHBIX cooOuiecTBax. llumieBbie cBs3u B
coobOuiectBax. IlumieBble 3BEeHbs, LENU M CETH MUTAHUS.
[TpousBoauTenu, NOTPEOUTENN U PA3PYIIUTEIN OPraHUYECKUX
BEIIECTB B NPUPOAHBIX coolmecTBax. [Ipumepsl NpUpoaHBIX
coo0iecTB (Jiec, py1, 03€po U IPyrue)

5.2

5.3

HckyccTBeHHBIE COOOIIECTBA, UX OTIIMYUTENIbHBIE IPU3HAKU OT
MPUPOTHBIX COOOIIIECTB. [Ipuunnsbl HEYCTOWUYMBOCTHU
HMCKYCCTBEHHBIX c000MIecTB. POJIb MCKYCCTBEHHBIX COOOIIECTB
B JKW3HH YeJIOBEKa

[Tpuponusie 30HBI 3emiau, ux odburtatenu. Pnopa u QayHa
MPUPOJHBIX 30H. JlanAmadThl: NPUPOIHBIE U KYJIbTYpHBIE

Kusas mpupoaa U 4CjIOBCK

6.1

V3meHeHus B TpHpPOAE B CBA3M C Pa3BUTHEM CEIBCKOTO
XO035TUCTBA, TTPOU3BOJICTBA U POCTOM UYHCIICHHOCTH HACEJICHUS.
BrnusHue yenoBeka Ha JKMBYIO TPUPOLY B XOJI€ HCTOPHHU.
['moGanbpHBIE  JIKOJOTHYECKHE  MPOOJIEMBl.  3arpsi3HEHHE
BO3JYIIHOW M BOJHOW 000JI04YeK 3eMiH, MOTepU IOYB, UX
MIPEIOTBPAIICHHE

6 KJIACC

Koxa
pa3aena

6.2

Kon NMPOBEPAEMOro
3J1eMEHTa

PacTuTenbHbIl OpraHu3m

[Tyt COXpaHEHUS OHMOJIOrMYECKOr0o pa3zHooOpasusl.
OxpansieMble ~ TEppUTOpUU  (3aMOBEHUKH,  3aKA3HUKH,
HallMOHAIBHBIC TIAPKU, TAMSATHUKHU Npupojbl). KpacHas kHuTa
Poccuiickoit ®enepauuu. Oco3HaHUE KU3HU KaK BEJIMKOU
IIEHHOCTH

IIpoBepsiemMble 3JIeMEHTHI COEPKAHUS

1

11

boranuka — Hayka o pactenmsix. Paznensl Gotanuku. CBs3b




1.2

1.3

1.4

OO0TaHUKHU C APYTUMH HayKaMH U TeXHUKOH. OOmue npu3Haku
pacTeHuit

Paznoo6pasue pacTeHui. YpoBHU OpraHu3alu
pPacTUTENBHOTO OpraHu3Ma. BpICHIME W HU3IIHNE PACTEHUS.
CnopoBble U CEMEHHBIE PACTEHUS

PactutenbHas kierka. M3ydyeHne pacTUTENbHOW KIIETKH IOJ
CBETOBBIM ~MHUKPOCKOIIOM: KJIETOYHas 000J0dYKa, sIpo,
muToIula3Ma  (IIacTuibl, MUTOXOHJPUH,  BAaKyoJlHd C
KJIETOYHBIM COKOM). PacturenpHbie TkaHu. @DYyHKIUU
pacTUTEIbHBIX TKAaHEU

Opranbel U cucTeMbl OpraHoB pacTeHuil. CTpoeHue OpraHoB
pPacTUTEIBLHOTO OpraHMu3Ma, UX poJib U CBA3b MEXKIY cO00i

CTpOGHI/IC N JKUBHCACATCIIBHOCTD PACTUTCIILHOI'O OpraHu3ma

2.1

Ilumanue pacmenus. KopeHb — opraH [OYBEHHOIO
(MuHepanbHOro) nuTaHus. KOpHH U KOpPHEBBIE CHCTEMBI.
Bunel kopHeil M THOBI KOPHEBBIX CHUCTeM. BHemiHee u
BHYTPEHHEE CTPOCHUE KOPHS B CBS3M C €ro (yHKIUSMHU.
KopneBoii uexnuk. 3oHbl kKopHs. KopHeBbie Bojocku. Poct
kopHs. lloryomenue KOpHSAMHU BOABI U  MHMHEPAIbHBIX
BEIIECTB, HEOOXOAUMBIX pACTEHHIO (KOpHEBOE JaBIliEHUE,
ocMmoc). Bunonzmenenue kopHei

2.2

2.3

2.4

[TouBa, e€ momopoaue. 3HaueHHWE OOpPaOOTKH TMOYBBI
(oxyunBaHHMe), BHeCEHHMs  yIOOpeHuH, MNpPOpPEeKUBAHUSA
IPOPOCTKOB, TOJUBA ISl JKU3HU KYJIBTYPHBIX PACTCHUH.
I'mppononuka

[ToGer u mouku. JIMcropacnoysiokeHUe U JIMCTOBAas MO3aMKa.
Crpoenne u ¢ynkuuu nucra. IIpocTeie U CIOXKHBIE JTUCTHS.
Bunonsmenenuss  aucteeB.  OCOOEHHOCTH ~ BHYTPEHHETO
CTPOEHHUSl JIUCTAa B CBSI3U C €ro (QyHKUUSAMHU (KOXHIA H
yCTbHUIIA, OCHOBHAs TKaHb JIMCTA, IPOBOASIINE Myukn). Jluct —
oprai BO3QylIHOro nuTaHus. @DorocuHTe3. 3Ha4YeHHE
¢doTocuHTE3a B IPUPOJIE U B )KU3HU YETIOBEKA

Lvixanue pacmenus. JIpixaHue KOpHs. PbIXiIeHHE NOYBBI IS
YIIy4IIEHUS! JAbIXaHWUS KOpHEeH. YCIOBHSA, MPENnsTCTBYIOIIHNE
JBIXaHUI0 KOpHeH. JIucT kak opraH npIxaHus (yCTbUYHBIN
anmnapar). Iloctymienue B aucT aTMocdepHOro BO3yXa.
CunpHas 3anbUIEHHOCTh BO3/AyXa Kak MPENSITCTBHE IJIA
npixaHus aucTtbeB. CteOenb Kak OpraH JbIXaHus (HalIuyue
YCTBULl B KOXHIle, ueuyeBUYEK). OCOOEHHOCTH JbIXaHUS
pacteHuii. B3auMocBsI3b 1bIXaHUs pacTeHusi ¢ POTOCHHTE30M

2.5

Tpancnopm eewecmeé 6 pacmenuu. Heopranmueckue (Boaa,
MUHEpaJbHBIE COJIM) M OpraHUYecKkue BeuiecTBa (OeNKH,
JKUPBI, YTJIEBOJBI, HYKJICHHOBBIE KHCJIOTHI, BHTAMHUHBI U
npyrue) pacteHus. CBs3b KIETOYHOTO CTPOCHUS CTEOJIsI C ero
¢ynkuusamu. Poct crebns B mmHy. Knetounoe crpoenue
cTeONsl TPaBSIHUCTOIO PpACTEHMs: KOXHIA, IPOBOJSAIINE
My4KH, OCHOBHAsl TKaHb (mapeHxuma). KierouHoe crpoeHue
cTeOJIsl TPEeBECHOT0 pacTeHus: Kopa (mpodka, yryd), KamMOuid,
JpeBecHHa U cepaueBuHa. Poct cTe0ist B TOMIIUHY




2.6
2.7
2.8
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7 KJIACC

Kox Kon

NpoBePsIEMOro
pa3gena  JJieMEHTAa

[IpoBonsiue Tkanu KopHa. TpaHCOPT BOABI U MUHEPATIBHBIX
BEIIECTB B pAcTeHHH (COCYIbl APEBECHUHBI) — BOCXOJSIIMIM
ToK. Mcmapenue BOApl yepe3 CcTeOEnb U JIUCTbS
(Tpancnupanus). Perymsauus ucnapeHus BOJbl B PACTCHHH.
BrnusiHue BHEIIHUX yCIIOBUHM Ha MCIapeHue BOAbl. TpaHcnopT
OpraHMYECKUX BEIIECTB B PACTEHUU (CUTOBUIHBIE TPYOKH
ny6a) — nucxomsaumit Tok. Ilepepacnpenenenre u 3anacaHue
BEIIECTB B pacTeHUU. BuaonsMeHEHHbIE TOOETH: KOPHEBUIIIE,
kiyOeHb, nykoBWma. WX cTpoeHme; OHOJIOTHYECKOE H
XO03SIUCTBEHHOE 3HAYCHHE

Pocm  pacmenus.  OOpasoBarenbHble  TKaHu.  KoHyc
HapacTaHusl mo0era, pocT KOHYMKa KOpHsS. Bepxymieynsrii u
BCTaBOYHBIN pocT. PocT KOpHA U cTebiisd B TOIIIMHY, KaMOuil.
OOpa3zoBaHue TOAMYHBIX KOJEL Y JIPEBECHBIX PACTCHHIA.
Bnusiuue ¢GuTOropMoHOB Ha pocT pacTeHus. PocToBble
NBIDKEHUs pacTeHuid. Pa3Butue nmodera u3 nmouku. BerBnenue
no0eroB. YmpaBieHue poctoM pacteHus. DopmupoBaHue
KpoHbl. [IprMeHeHne 3HaHUN O POCTE PACTEHHsI B CEIIBCKOM
xo3gicTBe. Pa3BuTne O0KOBBIX IOOETOB

Pasmnooicenue  pacmenus. BereraTuBHOE  Pa3sMHOKEHUE
LBETKOBBIX  pacTeHHd B  IPUPOJE. Bererarusnoe
pa3MHOXXE€HHE KylbTypHbIX pacTeHuil. Kionel. Coxpanenue
IIPU3HAKOB ~ MATEPUHCKOIO  pacTeHus.  XO3SMCTBEHHOE
3HAQYEHHE  BETE€TaTUBHOIO  Pa3MHOXKCHMS. CemMeHHOE
(reHepaTUBHOE) pa3MHOXKEHUE pacTeHUi. [[BeTku u couBeTwHs.
Onsutenue. [lepekpécTHoe ombuieHUE (BETPOM, KMBOTHBIMH,
BOJIOM) U camoonblUieHHe. [[BoilHOE  OIJI0IOTBOpPEHHE.
HacnenoBanue mnpusHakoB oOoux pacteHuil. OOpazoBaHue
IJIOI0B M ceMsH. Tumsl 1mnonoB. PacnipocTpanenue mionos u
cemMsaH B mpupoae. CocraB M CTpOEHHME CEMSH. Y CIOBHS
npopactanus ceMsiH. [loaroroBka ceMsH k noceBy. PazButue
IIPOPOCTKOB

Pazeumue pacmenus. Pa3BuTue 1BETKOBOIO PAaCTEHHUS.
OcHOBHBIE MEepUOAbl pa3BUTUA. LMK pa3BUTHS IIBETKOBOIO
pactenus. BrnusHue pakTopoB BHEUIHEW Cpeabl Ha pa3BUTHE
[[BETKOBBIX pacTeHuil. JKu3HeHHble (OPMBI I[IBETKOBBIX
pacTeHuit

HpOBepﬂeMLIe IJIEMEHTHBI COACPKAHUSA

CucreMaTr4eckue rpymnibl pacTeHUN

1.1

Knaccugpurayus pacmeHuli. Bun Kak OCHOBHast
cucreMaruueckast kareropusi. Cucrema pacTUTEIBHOTO MHpA.
Husmme, Bbiciine CIOpOBbIE, BBICIINE CEMEHHBIE PACTEHUS.
OCHOBHBIE TaKCOHBI (KAaT€ropuu) CHCTEMAaTUKH pacTeHUH
(mapcTBO, OTHEN, KJacc, TMOPSIOK, CEMEHCTBO, POJ, BHJ).




1.2

1.3

I/ICTOpI/ISI Pa3BUTHA CUCTCMATHUKH, OIIMCAHHUEC BUIAOB, OTKPLITUC
HOBBIX BUOB. Poinb cucteMaTuku B OHMOJIOTHH

Huzwue pacmenus. Boodopociu. OOmas XapakTepucTHKa
Bojiopocie. OAHOKIETOYHbIE M MHOTOKJIETOYHBIE 3€JIEHbBIE
Bojopociu. CTpoeHHMEe H  JKU3HENEATEIbHOCTh  3€JIEHBIX
Bojiopociieid. PasMHOXkeHHe 3en€HbIX Bogopociei (Oecmonoe u
nosioBoe). bypble M KpacHble BOJOPOCIH, HX CTPOCHUEH
JKU3ZHEJEATEIIbHOCTh. 3HAUEHUE BOJOPOCIEH B MPUPOJE HU
JKU3HU YeJIOBeKa

Buvicuuue cnoposvie pacmenus. Moxosuouvie (Mxu). OOmas
XapakTepucTuka MxoB. CTpoeHHUE | IKU3HEIEATEIBHOCTh
3eJ€HBIX M C(arHoBbIX MXOB. I[IpHCIIOCOOICHHOCTH MXOB K
JKU3HU Ha CHJILHO YBJIOKHEHHBIX MOYBaX. Pa3MHOXCHHE MXOB,
UK Pa3BUTUS HA TpUMEpe 3€IEHOr0 MXa KYKYIIKUH JIEH.
Ponr MxoB B 3a0osiauMBaHuM 1MOYB M TOPHOOOpa30BaAHUU.
Hcnonp3oBanue Topda W MPOAYKTOB €ro IepepadoTKu B
XO3SIICTBEHHOM JAESTEIbHOCTH YEJIOBEKA
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1.5

Inaynosuonvie (IInaymoi). Xeowesuonvie (Xeowu),
Ilanopomuuxosuonvie (Ilanopomnuxu). Obmas
XapaKTePUCTHKA. Ycnoxuenue CTPOCHUS
NaroOpPOTHUKOOOPA3HBIX PACTEHHH IO CPaBHEHUIO CO MXaMH.
OcoOeHHOCTH CTPOEHHMS M KU3HEAESITEIbHOCTH IUIAyHOB,
XBoIIEH u MArOPOTHUKOB. PazMHoXeHMe
nanopoTHUKooOpa3HbIX. Llukn pasButus mamopotHuka. Poib
JIPEBHUX MAaMOPOTHUKOOOPA3HBIX B 0Opa30BaHUU KaMEHHOTO
yrisi. 3HaueHHe TarnopOTHUKOOOPA3HBIX B MPHUPOJIE U KU3HU
YeJoBeKa

Bvicuuue cemennvie pacmenus. Ionocemennvie. OOmas
XapakTepUCTHKa. XBOWHBIE pacTeHUs, MX pazHooOpasue.
CrpoeHrne u KU3HEAEATENbHOCTh XBOHHBIX. Pa3MHoxeHue
XBOWHBIX, LMKJI pPa3BUTHS Ha IMPUMEPE COCHBI. 3HAUEHUE
XBOMHBIX PACTEHUH B IPUPOJE U JKU3HU YEIIOBEKA

1.6

Ilokpvimocemennvle  (Yeemxogvle)  pacmeHusi. O6mas
XapaKTepUCTHKA. OcobenHoctu CTPOCHUS u
KHU3HENESATSIFHOCTH  MOKPBITOCEMEHHBIX  Kak  Haumbouee
BBICOKOOPTaHM30BAHHOW TI'PYMIIbI pACTEHUH, X TOCMOJICTBO Ha
3emne. Kiaccugukanms moKpbITOCEMEHHBIX pacTeHHil: Kilacc
JBynonsHble 1 kinacc OgHononbHble. [lpu3naku kinaccos. Luki
Pa3BUTHSI TOKPBITOCEMEHHOTO PACTEHHS

1.7

Cemeticmeéa  NOKpblMOCEMEHHbIX — (YB8EMKOBbLX) — pACHeHUll.
XapakTepHble TpPU3HAKKM CceMENCTB Kkiacca JIBynonbHBIE
(Kpecronsernsle, wunn KamycTtHsle, Po3onserHsle, uiamn
Po3zoBbie, MortblibkoBEIe, uIM boOoBwie, IlacnéHoBsie,
CrnoxHonBeTHbIe, Wi AcTpoBble) W Kiacca OaHOIONBHBIC
(JIuneitnple, 3nmaku, wmm MsTaukoBeie). MHorooOpasue
pacrenuii.  Jlukopactympe — TPEACTABUTEIM  CEMEMCTB.
KynpTypHble mpeAcTaBUTENN CEMENUCTB, HMX HCIOIb30BAHUE
YEJI0BEKOM

Pa3BuTHe pacTUTEIBHOrO MUpa Ha 3eMJie




2.1

OBOJIIOLIMOHHOE Ppa3BUTHE PACTUTEIBHOIO MHpa Ha 3eMIe.
CoxpaHeHue B 3E€MHOM KOpE€ paCTUTENIBHBIX OCTATKOB, HX
uzydyeHue. <«OKuBble MCKOIAaeMble» paCTUTEIBHOTO LIAPCTBA.
Kuzub pacrenuit B Boze. IlepBbie Ha3zeMHBIE paCTECHUS.
OcBoeHME pacTEHHUSAMM CYyIIHM. OTalbl Pa3sBUTUS Ha3E€MHBIX
pacTeHHuii OCHOBHBIX CHCTEMaTHYECKHX Trpymi. BeiMmepiiue
pacTeHust

Pacrenust B mpupoIHBIX COOOMIECTBAX

3.1

Pactenuss u cpema oOurtanus. OKonormueckue (HaKTOpEHL.
PacTenus u ycinoBus HEXHMBOW IPUPOIBI: CBET, TEMIIEpATypa,
Biara, atMocepHblii Bo3ayx. PacTteHuss W yciaoBus KMBOH
IIPUPOJBL: NPAMOE M KOCBEHHOE BO3ACUCTBHE OpraHM3MOBHA
pactenud. [IpucnocoOaeHHOCTh pacTeHUN K cpeie OOMTaHMUS.
B3aumocBsizu  pacteHuit  Mexay co0o U ¢ IpyTUMHU
OpraHu3Mamu

3.2

PacTenus u yeaoBek

PacturensHble coobmecTBa. BumoBol cocTaB pacTHUTENBHBIX
cooOuiecTB, npeodiafamme B HUIX pacTeHus. Pacnpenenenue
BUJ0B B PAaCTUTCIILHBIX COOGHIGCTBaX. Ce3oHHbIE U3MEHEHUS B
KHU3HU PACTUTEIBHOro coobmectBa. CMeHa pacTUTENbHbIX
coobmectB.  PacrurenbHocTh  (pacCTUTENBHBIM  IIOKPOB)
IPUPOAHBIX 30H 3eMiuu. Propa

4.1

KynbrypHble pacteHus W uX npoucxoxiaeHue. LleHTpsl
MHOrooOpasust ¥ MPOMCXOXKIEHUS KYyJIbTYpHBIX PpAacTEHUH.
3emnenenue. KynbTypHble pacTeHHs CENbCKOXO03SHCTBEHHBIX
YTOAM: OBOIIHBIE, IUIOJOBO-ATOJHBIE, MOJEBbIe. PacreHus
ropojia, 0co0eHHOCTH ropojackoi ¢iopsl. Ilapku, necomapku,
CKBepbl, OOoTaHMuyeckue cajbl. J(eKopaTMBHOE ILIBETOBOCTBO.
KoMmHaTHbIE pacTeHusi, KOMHATHOE IIBETOBOACTBO

4.2

[TocnencTust AeATENBHOCTH YEIOBEKa B dKocucTeMax. OxpaHa
pPaCTUTENBHOIO MHpa. BOCCTaHOBIIEHHE YHUCIEHHOCTH PEIKUX
BunoB pacrennid: OOIIT. Kpacnas knura Poccum. Mepsl
COXpaHEHUsl paCTUTEIBLHOIO MUPA

['puo6s1. JInmaiitnuku. baktepun

5.1

I'pubbl. OOmas xapakrepuctuka. Llnasmounsie rpulbl, HX
CTpOCHHE, THTaHWe, POCT, pa3MHOXkeHne. ChemoOHBIE U
AM0BUTBIE TpHObL. Mepsl NPOPUIAKTHKU  3a00JE€BaHMIA,
CBSI3aHHBIX C rpubamu. 3HAYEHUE NUISTIOYHBIX TPHOOB B
HPUPOJHBIX COOOIECTBAX U KHU3HH YenoBeka. [IpombliienHoe
BbIpalMBaHNe NUISIITOYHBIX TPHOOB (IIaMIUHBOHBHI)

5.2

[TnecHeBbie TpuOLL. J{posx:keBble rpuObl. 3HaAUECHHE IMIECHEBBIX
U JPOACOKEBBIX TPUOOB B MPUPOJIE U KU3HU YelloBeKa (IUIIeBast
U (papMaleBTUYECKas IPOMBIIIJICHHOCTD U IPYTHE)

5.3

[Tapasutnueckue  rpudbl.  Pa3HooOpasue u  3HaueHUE
Mapa3suTHUYECKUX TPUOOB (TOJIOBHS, CHOPBIHBS, (GutodTopa,
TPYTOBUK H Jipyrue). bopr6a ¢ 3a001eBaHUSIMU, BBI3BIBAEMBIMU
Mapa3suTHIECKUMHU TPUOaAMH

5.4

JlvimaiiHMKM  —  KOMIUIEKCHbIE  opranu3mbl.  CTpoeHue




numanHukoB. [Iuranue, pocT U PasMHOXKEHHUE JIMIIAWHUKOB.
3HaueHuUe JMIIAWHUKOB B IPUPOJC U KU3HU YEIOBEKa

baktepun — posnepueie opranusmbl. OOIas xapaKTepuCTHKA
Oaktepuii. bakrepuanbhas kierka. Pa3smHoxeHue OakTepuil.
Pacnipoctpanenne  Oaktepuil.  PasHooOpasue — OakTepuid.

5.5 3HaueHue OakTepuii B MPUPOJIHBIX  COOOIIECTBAX.
bonesnerBopHbie  OakTepum U Mepbl  NPOPUIAKTHKU
3a00JIeBaHUM, BBI3bIBAEMBIX OakTepusiMu. bakrepun Ha ciayxoe
y uenoBeKa (B CeIbCKOM XO03SHCTBE, IPOMBIIIIIEHHOCTH )

8 KJIACC

Kon

R Kon nposepsiemoro 3s1iementa  IIpoBepsiemble 3J1eMeHTBI CO/lepKaHUS

JKuBOTHBIN Opranu3m

3oonorusi — HaykKa O JKUBOTHBIX. Pa3nensl 30010run.
CBsi3b 300JI0TUM C JPYTUMH HayKaMU M TEXHHUKOH.
OO0mure npu3HaKU KUBOTHBIX. OTIHYNS )KUBOTHBIX OT
11 pactenuil. ~ MHorooOpa3ue  KUBOTHOTO  MHpA.
OJHOKJIETOYHbIE W  MHOIOKJIETOYHBIE KMBOTHBIE.
®dopma Tena KUBOTHOTO, CHMMETPHSI, pa3MephI TeJla U
JpyrHe
1 KuBotnast knetka. OTKpbITHE KUBOTHOU KieTKu (A.
JleBenryk). CTpoeHHe XUBOTHOW KIETKU: KJIETOYHAs
MeMOpaHa, OpPraHoOWJbl TEPEABUKEHUS, SAPO C
SIIPBIIIKOM, LUTOIUIa3Ma (MHTOXOHIpUH,
1.2 MUIIEBAPUTEIbHBIE M  COKpPAaTUTEIbHBIE  BaKyOJIH,
JU30COMBI, KJIETOUYHBIN LEHTD). [Iponeccsl,
npoucxoasume B kierke. [lenenue knetku. TkaHu
KUBOTHBIX, UX pa3HooOpaszue. OpraHbl U CHCTEMBI
OpraHoB XHUBOTHBIX. Opranusm — eIMHOE 11eJI0e

CTpoeHHe N XKU3HCACATCIIbHOCTE OpraHru3Ma ) XUBOTHOI'O

Onopa u osudicenue ncueomuvix. (OCOOCHHOCTH
TUAPOCTaTUYECKOTO, HAPY)XHOTO UM BHYTPEHHETO
CKeyeTa y ’KUBOTHBIX. [TepenBmkenue y
OJIHOKJIETOYHBIX (amEOoBHIHOE, KTYTUKOBOE).
MpllieYHbIe JIBMXKEHUS Y MHOTOKJICTOYHBIX: ITOJIET
HACEKOMBIX, IITHII; TUIABaHUE PBIO; TBUKEHHE TI0 CYIIIe
TMO3BOHOYHBIX JXKUBOTHBIX (TI0JI3aHUE, Oer, xompba u
2 npyrue). PeiyaskHble KOHEYHOCTH

2.1

Ilumanue u nuwesapenue y dcu6OmMHbIX. 3HAUCHHE
nutanud. [lutaHue u nuUIIEBapeHUE y MPOCTEHIINX.
BHyTpHonocTHOE ¥ BHYTPUKIIETOUHOE MUILEBAPEHUE,
29 3aMKHYTas M CKBO3Has NMUUIICBAPUTENbHAS CHCTEMA Y
' 0ecro3BOHOUHBIX.  [IWIIeBapUTENbHBI  TpPakT y
MTO3BOHOYHBIX, MIUILEBAPUTENBHbBIE JKEJIE3bl.
DepMEHTBI. OcobenHoctu MULIEBAPUTEILHON
CHUCTEMBI y IIpeICTaBUTENEH OTPSI0B




MJICKOIIMTAIOIIINX

2.3

2.4

Hvixanue scusomuuix. 3HaueHue apixanus. ['asooomen
yepe3 BCIO OBEPXHOCTh KieTKU. XKabepHoe abixaHue.
Hapyxnsie u  BHyTpeHHue xaOpol. KoxHoe,
TpaxeiHoe, JEroyHoe AbIXaHUEe y oOuTaTeNe CyIu.
OCOOEHHOCTH KOXKHOTO JbIXaHHA. Poib BO3MYIIHBIX
MEILKOB y NTHII

Tpancnopm eewecms y srcusommusix. Poib TpancnopTa
BEILIECTB B OpraHu3Me JKUBOTHBIX. 3aMKHyTas u
HE3aMKHYTas KPOBEHOCHBIE CUCTEMBI y
6ecro3BoHOUHBIX. Cepale, KpOBEHOCHBIE COCYBI.
CnuHHOI U OPIOLIHOM COCYABI, KAMMIIISPbI, «I0XKHBIC
cepana» y noxaeBoro uyepBs. OCOOCHHOCTU CTPOCHHS
HE3aMKHYTOW KPOBEHOCHOW CHUCTEMBI Y MOJUIFOCKOB U
HACCKOMBIX. Kpyru KpoBooOpamieHuss 1 0COOCHHOCTH
CTpOEHHS cepAell Yy TI03BOHOYHBIX, YCIOKHEHUE
CUCTEMBI KPOBOOOpaIlIEHUS

2.5

Buvidenenue y owcueommuvix. 3HAUYCHHE BBIICICHUS
KOHEYHBIX MPOJIYKTOB oOMeHa BEILIECTB.
CokparurenbHbie BaKyOJIH1 y MIPOCTEUIINX.
3BEé31uaThle KJIETKU U KaHaJbLbl Y IUIOCKHX YE€pBEH,
BBIJICIUTENIbHBIE TPYOOUKHM M BOPOHKH Yy KOJbYATBIX
yepBel. ManplurueBsl cocyAbl y HaceKOMbIX. [Touku
(Ty7OBHIIHBIE W Ta30Bbl€), MOYETOUYHHUKH, MOYEBOM
Ny3bIph Y TO3BOHOYHBIX KUBOTHBIX. (OcoOeHHOCTU
BBIJICJICHHS Y TITUII, CBSI3aHHBIE C MOJIETOM

2.6

2.7

Iloxposer mena 'y  owcusomuvlx. IIOKpoBBI Yy
0€CIO3BOHOYHBIX. YCJIOXHEHHE CTPOCHHSI KOXH Y
no3BOHOYHBIX. Koka kak opraH BbliencHus. Poib
KoXH B Teruiootaaue. [IpousBonnbie koxu. Cpeacrsa
[IACCUBHOMW U aKTMBHOMW 3aILUTHI Y JKUBOTHBIX

Koopounayus u pecynayua orcuznedesmenbHoCmuy
Jrcugommubix.  Pa3IpaXuMoCTh y  OAHOKJIETOYHBIX
KUBOTHBIX. Takcucel (Pororakcuc, TpodoTakcuc,
xemoTakcuc u apyrue). Hepsuas perymnsuus. Hepsuas
cucremMa, e 3HayeHue. HepBHas cucrema vy
0ecro3BOHOYHBIX: ceTyaTas (AudQysHas), cTBOIOBas,
y3noBasg. HepBHas cucreMa y  INO3BOHOYHBIX
(TpyOuartasi): TOJOBHOM © CIMHHOM MO3T, HEpPBBI
VYcioxkHeHre  TOJIOBHOTO  Mo3ra OT  pblO  J10
MiexonuTawmux. llogpnenue GOIBIIMX MOJTyIIAPHA,
KOpbI, 00po3a1 M U3BWIMH. ['ymMopanbHas peryssius.
Pone ropMOHOB B KM3HM KHMBOTHBIX. IlosoBBIE
ropmonsl. [lonoBoit numop¢usm. OpraHsl 4yBCTB, HX
3HaueHue. Penenrtopel. IlpocTteie W cloXKHBIE
(pacerounsie) rnaza y HacekoMbix. OpraH 3peHus u
CllyXa y IIO3BOHOYHBIX, HX YyciokHeHue. Oprassl
OOOHSAHUS, BKyCa W OCSA3aHUSY OECIIO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. OpraH OOKOBOH JIMHUM Yy
pBIO




2.8

2.9

Ilogeoenue HCUBOMHDBIX. Bpoxnénnoe u
npuoOpeTéHHOE TMoBeeHNe (MHCTUHKT W HaydeHHE).
Hayuenue: ycioBHbIE  pe(dIEKChl, HMMIPUHTHHT
(3ameuatiienue), uHcaWT (moctwkeHue). IloBenenwue:
MUIIEBOE, O00OpOHHUTENFHOE,  TEPPUTOPHUAIBHOE,
OpauHoe, uccienoBarenbckoe. CTUMYIIBI TOBEICHUS

Paszmnooicenue u pazeumue ocusommuwix. becnonoe
pa3sMHOXEHHE: [eJIEHUE KIETKA OJHOKJIETOYHOTO
opranM3sMa Ha JBe, I[OYKOBaHHE, (parMeHTalMs.
[TomoBoe pa3smHoOxkeHue. IIpenmyiiecTBO MOJIOBOrO
pasmMHOokeHus. [lonoBeie  skene3pl. SIMUHUKH |
CEMEHHUKH. [Tonossie KJIETKH (rameTsl).
OmogoTBOpeHUE. 3urorta. [TapreHorenes.
3apogpimieBoe  pazputue. CTpoeHHME siilla MTHIBL.
BuyTtpuyTtpobHOe pa3BUTHE MJIEKOTIUTAIOIIUX.
3aponeimeBbie 00004k, [InaneHTa (1erckoe mMecro).
[Tynounsii KaHaTUK (mynoBHHA).
[ToctamMOpHroOHaIEHOE pa3BUTHE: TPSMOE, HEMpsMOE.
Mertamopdo3 (pa3BuUTHE C MPEBPAICHUEM): TTOJTHBIA 1
HETIOJHBIN

CucremMaTH4ecKue IpyIIIbI )KUBOTHBIX

3.1

OcHosHblie Kame2opuu CUCMeMamuKy  HCUBOMHDBIX.
Buag kak oOCHOBHasi cuCTEMaTHYecKas KaTeropus
JKUBOTHBIX. KJ'IaCCI/I(i)I/IKaIII/H[ JKNBOTHBIX. CI/ICTeMa
JKUBOTHOTO MHpa. CHUCTEMaTHYEeCKHE KaTeropuu
JKUBOTHBIX (IIapCTBO, THII, KJIAacC, OTPs, CEMEHCTBO,
pon, BH]I), nX CONOTYMHEHHE. bunapnas
HOMeHKJ1atypa. OTpaxxeHHe COBPEMEHHBIX 3HAHHH O
IPOUCXOKICHUH U pOJACTBE JKMBOTHBIX B
KJ'IaCCI/I(l)I/IKaHI/II/I JKUBOTHBIX

3.2

Oonoknemounvle  JHCUBOMHblE  —  Npocmeuuiue.
CtpoeHre ®  JKU3HENEATEIIHOCTh  MPOCTEUIIHX.
Mecroobutanue u obpa3 xu3Hu. OOpa3oBaHUE ITUCTHI
npu HEOIaronpusITHBIX YCIIOBHSIX Cpepl.
MHorooOpa3ue npocreimux. 3HayeHue MPOCTEUIINX
B TpUpOJIe U KU3HU uesjoBeka (oOpa3oBaHMe
OCaJIOYHBIX  MOpOJ, BO30yauTeNnun  3a00JEeBaHUH,
cumbuoTtuueckue Buabl). [lyTu 3apaskeHust yenoBekau
Mepbl TPOPHUIAKTUKY, BbI3bIBAEMbIE OJHOKIETOYHBIMU
KUBOTHBIMU (MaJIIPUMHBIN MJ1a3MOIHI)

3.3

Mnozcoxknemounvie orcusommuvie. Kuwieunononrocmmuuie.
Oo6mas XapaKTEepUCTHKA. Mecrooburtanue.
OCOOEHHOCTH ~ CTPOEHMS M JKU3HEAEATEIbHOCTH.
OKTozepMa U BHTOAEpMa. BHyTpumosoctHoe u
KJICTOYHOE TIepeBapuBaHue nuIM. Perenepauus.
Pedpnexc. becrnonoe pa3mHOXeHHE (TIOYKOBaHUE).

ITonoBoe Pa3MHOXEHHE. ['epmadpoauTusm.
Pa3,[[eJII>HOHOJIBI€ KHIICYHOIIOJIOCTHBIC.
MHoroo6pa3ue  KHUIIIECYHOIOJIOCTHBIX. 3HayeHue

KHUIICYHOIIOJIOCTHEIX B MIPHUPOJAC M KH3HH 4YCIOBCKA.




KopasoBble moiumsl U uX poiib B pupoodpa3zoBaHuu

3.4

3.5

IInockue, kpyenvie, Konvuamvie uepeu. OOmWAs
XapaKTEPHUCTHKA. OcoOenHoctu CTPOEHUS U
AKHU3HEJEATENIbHOCTH TUIOCKUX, KPYIJIBIX U KOJbYAThIX
yepBeil. MHorooOpasue depseit. [lapaszuTudeckue
IUIOCKME W Kpyrible uepBd. Llukibl pa3BuTHs
Ne4€HOYHOT0  CcocallbliliKa,  OblYbEro  LeMHS,
4eJI0BeYEeCKON acKapu bl YepBu, UX MPUCTIOCOOICHUS
K [apa3suTU3My, Bpe€l, HAHOCHUMBIA YEJIOBEKY,
CEJIbCKOXO3SIICTBEHHBIM PACTEHUSM U KMBOTHBIM.
Mepsl o MpEAYNPEKACHUIO 3apaKeHus
Napa3uTUYECKUMHU  4epBsmu. Ponb  depBe  Kak
nouBooOpazoBareneit

Ynenucmonoeue. OOmas xapaktepuctuka. Cpembl
XKU3HU. BHemHee M BHYTpEHHEE  CTPOEHME
YIEHUCTOHOTHX.  MHOroobpasue  4JIEHUCTOHOTHUX.
[IpencraBurenu Kiaccos

3.6

Paxoobpasnuvie. OcoOenHocTH CTPOECHUS U
KHU3HEIEATENIPHOCTU. 3HAYeHHE PaKooOpa3HbIX B
opuposie M KU3HM 4YenoBeka. [laykoobpa3smvie.
OCOOEHHOCTH CTPOCHHMS M SKU3HEIESTEIbHOCTH B
CBSI3W C XKH3HBbIO Ha cyme. Kiemm — Bpemutenu
KYJIBTYpHBIX pacTeHU u Mepbl OOphObI C HUMHU.
[Mapasutnveckne  kiuemu  —  BO3OyOWTENH U
NEepEeHOCUYMKH OMAacHbIX Oosie3Hed. Mephl 3alMThl OT
kiemnei. Posb kiemiel B moYBooOpa3oBaHUM

3.7

3.8

Hacexomuvie. OcobenHoctu CTPOEHUs u
KU3ZHENEIATEIBHOCTH. Pa3MHOXKEHHE HAaCcEeKOMBIX U
Tunel pazButusa. OTpsaael HacekoMbIX: [IpsMoKkpeLIbIE,
PaBHOkpbUIBIE, [lOMyKecTkOKphUIBIE, Yenyekpbuibie,
XKectkokpsisle, [lepenonyaTokpeuibie, JByKpblible U
npyrue Hacexkomble — mepeHOCUnMKH BO30yauTened u
MapasuThl 4YEJIOBEKa U  JIOMAIIHUX JKUBOTHBIX.
Hacexkomsle-BpenuTenu cajga, oropoja, moJjis, Jieca.
Hacekomble, CHMKamoIUe 4YHMCIEHHOCTb BpEAUTENEH
pactenuil. [loBegeHre HaCEKOMBIX, HHCTUHKTHI. Mepbl
1o COKpPAlIECHUI0  YUCJIEHHOCTH  HAaCEKOMBIX-
BpenuTeneil. 3HaueHWe HACEeKOMBIX B NPUPOAE U
YKU3HU YEJI0BEKa

Monntocku. Obmas xapakrepuctuka. MecrooOuranue
MOJLITIOCKOB. CtpoeHnue u MIPOLIECCHI
KU3HEJEATSIbHOCTH, XapaKTepHbIE IS OPIOXOHOTHUX,
JIByCTBOPYATHIX, TOJOBOHOTUX MOJUIIOCKOB. YepTsl
MPUCTIOCOOJICHHOCTH MOJITIOCKOB K Cpelie OOMTaHMS.
Pazmnoxxenue MOJUTIOCKOB. MHoroo6pa3ue
MOJUIIOCKOB. 3HAUY€HHE MOJUIIOCKOB B TMPUPOJIE U
YKU3HU YeJIOBeKa

3.9

Xopoosvie. OOmasi xapakTepuCTHKa. 3apOJBIIIEBOE
Pa3BUTHC XOpPAOBEIX. CucreMaTu4uecKue I'PYIIIbL




3.10

3.11

3.12

3.13

3.14

xopaoBeix. lloxtun  becuepenubie  (JTaHIIETHUK).
[Toarun Yepenubie unu [103BoHOYHBIE

Puioer. OOmast xapaktepucTuka. MecrooOUTaHHE H
BHeIIHee cTpoeHue pbid. OCOOEHHOCTH BHYTPEHHETO
CTPOGHUS M HPOLECCOB  KU3HEAEATEIbHOCTH.
[IpucriocobneHHOCTh PBIO K yCIOBUAM OOUTAHUS.
OTnuuusa  XpAWEBBIX pbl0  OT  KOCTHBIX  pBIO.
PasMHOXeHMe, pa3BUTHE U MUTPAIS PBHIO B IIPUPOJIE.
MHorooOpa3ue pbl0, OCHOBHBIE CHUCTEMAaTHYECKUE
rpynmsl pei0. 3HAUeHHWE PBHIO B MPUPOAE U KU3HU
4esioBeKa. X03siCTBEHHOE 3HaUe€HUEe PblO

3emHo800HbIE. Obmas XapaKTEePUCTHKA.
MecrooOurtanue 36MHOBO/IHBIX. Ocobennoctu
BHEIIIHETO ¥ BHYTPEHHEr0 CTPOCHHUSA, MPOIIECCOB
KU3HENCATCIIbHOCTH,  CBSI3aHHBIX  C  BBIXOJIOM
36MHOBOJHBIX Ha  cymy. [IpucnocoGiieHHOCTb
36MHOBOJHBIX K JKM3HM B BOJE M Ha CyIIe.
PasmHoOXeHuE u pa3BuUTHE 36MHOBO/IHBIX.
MHoroo6pa3ue 3eMHOBOAHBIX U UX OXpaHa. 3HaYEHHE
36MHOBOJIHBIX B IIPUPOJIE U )KU3HU UEIOBEKa

Ipecmvbixarowuecs. Obmas XapaKTepUCTHKA.
MecrooOutanne mpecMmbikatomuxcsi. OcoOeHHOCTH
BHEIITHETO u BHYTPEHHETO CTPOCHHS

npecMbikaromuxcs. Ilponeccsl KU3HENEATEIBHOCTH.
[TpucnocoOaeHHOCTh NMPECMBIKAIOIUXCA K JKU3HU Ha
cyme. Pa3MHOXEHHE M pa3BUTHE IPECMBIKAIOLIUXCS.
Perenepanus. MHOrooOpasue npecMbIKaIOLIUXCS U X
OoXpaHa. 3Ha4eHHE NPECMBIKAIOUIUXCS B TMPUPOAE U
YKU3HU Y€JI0BEKa

IHmuyv. Ob6mas xapakrepuctuka. OCOOEHHOCTH
BHEIIIHETO CTpOECHUS TITHII. OcobeHHOCTH
BHYTPEHHETO CTPOCHHSI u MIPOIIECCOB
XKU3HeNeATeNbHOCTH NTull. [IpucnocobneHuss NmTuIl K
nonéry. [loBenenue. PazMHOKEHUE U pa3BUTHE MTHIIL.
3a0ota 0 moroMmcTBe. CE30HHBIC SBIICHHS B >KHU3HHU
NTUI. MuTrpanuy NTHIl, WX u3ydeHue. MHorooopasue
IITHII. DKOJIOrn4YecKue TPYIIIBI TITHII.
[IpucocoOaeHHOCTh NTHIIT K PA3AYHBIM YCIOBHSIM
cpebl. 3HaUEHUE MTHIL B TPUPOJIC U )KU3HH YEIOBEKa

Mnexonumarowue. OO6mas xapakrepuctuka. Cpesl
KU3HU MiekonuTamux. OCOOEHHOCTH BHEIIHErO
CTpPOEHMS, CKeJleTa M MYCKYJIaTypbl, BHYTPEHHEIO
CTPOCHHS. [Iponeccsl KU3ZHEIESITEIIbHOCTH.
VYcnoxnenne — HepBHOM — cucreMbl.  IloBenenue
MJIEKOTIUTAIOMKX. PasMHOXKEeHHE U pa3BUTHE. 3a00Ta O
IIOTOMCTBE.

[TepBo3Bepu. OnmHONMPOXOAHBIC (SHUIEKIATYIIHE) U
Cymuarble  (HM3IIME  3BEpH). IInanenrapHsie
MJeKonuTapmue. MHoroodpasue MIIEKOMHUTAIOIIUX.
Hacexomosiniabie 51 Pyxoxkpbuible. ['pbI3yHBI,




3aiitieoOpa3HebIe. XHUIIHBIE. JlacroHorue u
Kutoob6pa3usie. [TapHOKOTIBITHBIE u
HenapuokoneitHeie. [lpumarsl. CemeiicTBa oTpsiaa
XuuHele: co0aubd, KOLIAYbHM, KyHbH, MEIBEXKbH.
3HaueHUe MJIEKONUTAIOIIUX B TNPUPOJE M IKU3HU
yenoBeka.  Miekomuraromme ~— —  MePEeHOCUUKH
BO30yaHTENCH OnacHbIX 3a0ojeBaHuid. Mepbl 60pbOBI
c rpbi3yHamMu. MHoroobpasue  MIIEKOMUTAIOUINX
POJIHOTO Kpast

Pa3Butue )KMBOTHOTO MUpa Ha 3emiie

4.1

3BOJHOI_[I/IOHHO€ Pa3BUTHUC )KUBOTHOI'O MHpa Ha 3emie.
YcnoXHEHHE KMBOTHBIX B IIpouecce HSBOJJIIOLIHH.
I[OKa?;aTCJII)CTBa 9BOJOIMOHHOI'O Pa3BUTHUA
JKUBOTHOI'O  MHpa. ITaneonTonmorus. Hckomaemele
OCTAaTKH XUBOTHBIX, UX U3YYCHHC. MGTOI[I)I HU3Yy4YCHUA
HCKOIIaCMBbIX OCTaTKOB. P cCTaBpanus JAPCBHUX
JKMBOTHBIX. «7KHBEBIC HCKOITAEMbBIC) KHBOTHOI'O MHpa

4.2

Knzup KHNBOTHBIX B BOJIC. OIIHOKJIGTOLIHI)Ie
KHNBOTHBIC. HpOI/ICXO)KI[eHI/Ie MHOTI'OKJICTOYHBIX
JKHUBOTHBIX. OCHOBHEBIE STallbl OBOJJIOIHNHA
0€eCr03BOHOYHBIX. OCHOBHBIE OTallbl 3BOJIIOIIUH
IIO3BOHOYHBIX XUBOTHBIX. BI)IMepHII/Ie KHUBOTHBIC

’KupoTHEIC B IMPUPOAHBIX COO6H_IGCTB3.X

5.1

XKuBoTHble W cpena obOutaHus. BrnusHue cBera,
TEMIEPAaTypbl W  BJIAKHOCTH HA  JKUBOTHBIX.
[IpucnocoOaeHHOCTh KUBOTHBIX K YCIOBHUSIM CpPEIbI
oOuTaHusg

5.2

[lomynauum  KUBOTHBIX, WX  XapaKTEPUCTHUKHU.
OnuHOYHBIN U TPYNIIOBOI 00pa3 ku3HU. B3aumocsizu
YKUBOTHBIX MEX]y COOON M ¢ IPYrUMH OpraHU3MaMHu.
[Tumessie cBS3U B IpupoHOM coolrectse. [IuieBbie
YPOBHH, SKOJIOTHYECKAS] TUPAMHIa. DKOCHCTEMA

5.3

JKuBOTHBII MUpP NPUPOIHBIX 30H 3eMid. OCHOBHBIE
3aKOHOMEPHOCTU  PACHpeleeHuss KUBOTHBIX Ha
maHere. @ayHa

JKuBoTHBIE U UETTOBEK

6.1

Bo3sgeiicTBue uenoBeka Ha KUBOTHBIX B MPHUPOJE:
npsAMOo€ W KOCBEHHOE. [IpoMBICIOBBIE KUBOTHBIE
(pp100JIOBCTBO, 0XO0Ta). Benenue MpoMBbICTa
JKUBOTHBIX ~Ha  OCHOBE  HAY4YHOr0  MOAXOJA.
3arpsi3HeHUE OKpy:karouiei cpeasl. OpoMalHUBaHUE
KUBOTHBIX. Cenekmusi, TOPOJIbI, HMCKYCCTBEHHBIN
oTOOp, JOWKHE TPEAKH JOMAIIHUX IKUBOTHBIX.
3HadueHNEe AOMAIIHHMX JKMBOTHBIX B >KM3HH UYEJIOBEKA.
JKuBOoTHBIE CENBCKOXO3SUCTBEHHBIX Yroauil. MeToabl
OOpBOBI C JKUBOTHBIMU-BPEAUTEIISIMH

6.2

l'opox xak ocobasi MCKyCCTBEHHasi cpefa, co3faHHas
YCIIOBCKOM. CI/IHaHTpOHHble BUbI JKHUBOTHBIX.
VenoBus wux — oburaHud.  becrio3BOHOYHBIE U




9 KJIACC
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NPOBEPSIEMOT0

MO3BOHOYHBIE  JKMBOTHBIE  ropoga.  Apjantarus
KUBOTHBIX K HOBBIM YCJIOBUSM. PekpearioHHbIHI
MPECC Ha KUBOTHBIX JIUKUX BUJOB B YCIOBHUSX TOPO/JIA.
besnanzopubie nomaimiHue >KUBOTHBIE. [IuTOMHUKH.
BoccranoBnenne = YHMCIEHHOCTH — PEIKUX  BUJOB
*kuBoTHBIX: OOIIT. Kpacnas kuura Poccuu. Mepsbl
COXpaHEHUs KUBOTHOTO MUpa

IIpoBepsiemMble 3JIeMeHTHI COAEPKAHUSA

YenoBeK — OMOCOHUATIBLHBIA BUT

11

Hayku o uenoBeke (aHatomwsi, (PU3UOJIOTHS, TICHXOJIOTHS,
AHTPOTNOJIOTUS, TUTUEHA, CAHUTAPHs, DKOJIOTHS YEJIOBEKa).
Meroasl U3y4eHHUs] OpraHU3Ma 4YeOBeKa. 3HAUYCHUE 3HAHUM
O YEeNOBEeKEe ISl CAMOIMO3HAHMUS U COXPAHEHHS 3/I0POBBA.
Oco0eHHOCTH YenoBeKa Kak OMOCOIMAIbHOIO CYLIECTBA

1.2

MecTo 4enoBeKka B CUCTEME OpPraHM4ecKoro mupa. YemnoBek
KaKk 4YacTb npuponabl. CHCTeMaTHYeCKOe IOJIOKEHUE
COBpeMEHHOro  uyenoBeka. (CXOACTBO  4eloOBeKa  C
MieKkonuTarmuMu. OTinunMe YenoBeKa OT MPUMATOB.
JlokazaTenbcTBa JKMBOTHOTO IPOUCXOXKJIEHUS YeJIOBEKa.
UenoBek  pa3yMHbIl.  AHTpONOreHe3, €ro  3Tabl.
brnonornueckue wu COIIMaJIbHBIC (1)aKTOpI>I CTaHOBJICHUA
yenoBeka. YenoBeueckue pachl

CrpykTypa opranusma 4yejaoBeka

2.1

CrpoeHue u XUMUYECKUN cocTaB KiIeTKku. OOMEH BEIIeCTB U
IpeBpalleHue SHepruu B kiieTke. MHorooOpasue KJIeTok, UxX
nenenue. HyknenHoBble KHUCHOTHL. ['€éHBl. XPOMOCOMBI.
XpoMocoMHBII Habop. Mwuto3, Mmeio3. Comarudeckue u
M0JIOBBIE KJIETKU. CTBOJIOBBIE KIIETKH

2.2

Tunbl TKaHeW oOpraHu3Ma YeJOBEKa: JIUTEIHAJIbHBIE,
COEIMHUTEIIbHbIE, MBbIllIeuHble, HepBHas. CBOWCTBA TKaHEH,
ux ¢yHkmun. Opradbsl U CUCTEMBI OpraHoB. OpraHu3M Kak
eauHoe Lienoe. B3auMOoCBsI3b OpraHoB M CUCTEM KaK OCHOBA
roMeocrasa

HeiiporymopaiibHasi peryJisiius

3.1

HepBHas cuctema denoBeka, €€ opraHu3alvs U 3HAUYCHHUE.
Heiiponsl, HepBbI, HepBHBIE y31bl. Peduiekc. Pedaexropnas
nyra. PenenTopsl.  JIByXHEHMpOHHBIEM  TPEXHEHPOHHBIE
peduexkropusle ayru. CHOUHHOM MO3r, €ro CTpPOCHHE H
¢byuknun. Pednekcel ciuaHOrO Mo3ra. ['ooBHOM MO3T, €ro
crpoenne U ¢yHkuuu. bonemme mnonmymapus. Pedexcbr
rOJIOBHOTO Mo3ra. be3ycnoBHble (BpOXKIEHHBIE) U YCIOBHBIE
(mpuobpetrénnbie) peduekcel. ComaTuuyeckass —HEpBHas
cucteMa. BereratuBHas (aBTOHOMHAasi) HEpPBHAsl CHUCTEMA.




3.2

Onopa 1 IBUXKCHUC

4.1

4.2

HepsHas cucrema kak exuHoe 1enoe. Hapymenus B padote
HEPBHOM CUCTEMBI

I'ymopanpHas perynauus GyHKUMNA. DHIOKPUHHAS CHCTEMA.
Kenespl BHyTpeHHeW cekpenuu. JKene3bl CMEIIAHHON
cekpeuuu.  ['OopMOHBI, HUX  poap B peryjisiluu
¢uznonorndeckux (QyHKIUN OpraHu3Ma, pocTa U Pa3BUTHAL.
Hapymenne B pabore 3HAOKPUHHBIX *ken€3. OcoOeHHOCTH
peduieKTOpHOW W TYMOPaJbHOW perysinuu  (QyHKIHHA
OpraHusma

3HaueHWEe  OMOpPHO-ABUTATeNbHOrO  ammapara. Ckener
YeJI0OBEKa, CTpoeHue ero otAenoB U (pynkmuu. Koctu, ux
XUMUYECKHH COCTaB, cTpoeHue. Turbl kocrel. Poct kocreit
B JUIMHY U ToimuHy. CoenuHeHue Kocte. CKeneT rojoBbl.
Ckener tynoBuma. CkKeleT KOHEYHOCTEM M MX IOSCOB.
OcobenHocTu cKeeTra YyeJIoOBEKa, CBSI3aHHBIC c
NPSMOXO0XKICHUEM U TPYAOBOU JIEATEIbHOCTHIO

Mpimeynast cucrema. CTpoeHune M (YHKIMH CKEJIETHBIX
mbli. PabGora Mblom: craTuueckas W AMHAMHYECKas;
MBILIIBl CrudaTen M pasrudarenu. YTOMJIEHHE MBbIIIII.
l'unonunamus. Posnb  gBUraTesNbHOW  aKTUBHOCTH B
COXPAHEHHUH 3]I0POBBS

4.3

Hapymenust onopHo-ABUTaTeIbHONW CUCTEMBL. Bo3pacTHbie
M3MEHEHUSI B CTPOCHMM KocTed. HapylieHue ocaHku.
[IpenynpexneHre UCKPUBICHUS MO3BOHOYHHMKA W PA3BUTHUS
wiockoctonusa. [Ipodpunaktuka TpaBmatu3ma. [lepBas
MOMOIIb NMPU TPaBMax OMOPHO-IABUIATEIILHOTO aIlapara

BryTtpeHHss cpena opranuzma

5.1

Buytpennss cpena u e€ ¢yHkuuu. OopMeHHbIE 3JI€MEHTHI
KPOBU:  OPUTPOLMTHI,  JEHKOUUTHI U  TPOMOOLUTHI.
Manokposue, ero npuyuHbl. KpacHbIil KOCTHBIM MO3T, €ro
poins B opraHusme. Ilmasma kpoBu. IlocTOsHCTBO
BHyTpeHHeH cpenbl (romeocras). CBEpThIBaHHE KPOBH.
I'pynmer  kpoBu. Pesyc-hakrop. IlepenuBanue KpoBH.
HoHnopcTtBO

5.2

NvmmyHurer u  ero Buasl. DakTopel, BIMAOIME HA
MMMYHHUTET (mproOpeTEHHBIE UMMYHOJE(PHIINTHI):
panuanyoHHOe  OOMy4eHHe, XUMHUYECKOE OTpaBJICHUE,
rojoflaHue, BOCIHAJIeHUE, BHUpPYCHble 3aboneBanus, BUY-
nHpexuus. BunoukoBas xenesa, JIMM@aTHYECKUE Y3IIBL.
Bakuunel u neueOHble CBHIBOPOTKH. 3HaueHue pabor JI
[Tacrepa u 1.11. MeuHnkoBa o M3y4eHHI0 UMMYHUTETA

KpoBooOparenune

6.1

Opranbl  kpoBooOpamienus. CTtpoenue u paboTa cepaua.
ABtomatusM cepana. CepieuHblid [UKII, €r0 IJIUTEIbHOCTD.
Bonpmoit u Manblii Kpyru KpoBooOpareHus. J[BuxeHue
kpoBu 10 cocynam. Ilymbc. Jlumparnueckas cucrema,
auM@ooTToK. Perynsanus 1esTeIbHOCTH CepALia U COCy10B




6.2

l'uruena cepreuHo-cocyaucroir cucremsl. [Ipodunakruka
CepACUHO-COCYIUCThIX 3a0oneBanuil. IlepBas momous npu
KPOBOTEYEHUAX

Jpixanue

7.1

Hbixanne u ero 3HaueHue. Opranbl napixaHus. JI€rkue.
B3aumocBsi3b cTpoeHMss W (DYHKIMH OPraHOB JbIXaHUS.
l'a3000MeH B JIErkMX U TKaHAX. JKM3HEHHAss EMKOCTh JIETKHUX.
Mexanu3msl apixanus. JlpixarenbHble ABMKEHUS. Perymnsuus
JIbIXaHUST

7.2

ITutanue u IMAIICBAPCHUC

8.1

8.2

Nudeknmonnbie 00Je€3HU, IMEpenaronuecs 4Yepe3 BO3IyX,
NpeAyNpexaeHUEe BO3MYIIHO-KANEeIbHBIX WHpeKuil. Bpen
Ta0AKOKYpEHUs,  YIOTpPeOJIeHUsT  HApPKOTHYECKUX U
NCUXOTPONHBIX BemiecTB. Peannmanus. OxpaHa BO3AYIIHON
cpensl. Oka3zaHue TIEPBOM MTOMOIIHU MTPU MTOPAKCHUH OPTAaHOB
JIIXaHUS

[IntarenpHble BelecTBa U MUILEBbIE NPOAYKTHI. [InTanue u
ero 3HaueHue. [ImmeBapenne. OpraHbl NUIIEBapeHUs, HUX
crpoenue u QyHKIHH. DEepMEHTHI, MX POJIb B MMUIIEBAPCHUU.
[MumeBapenue B poToBOi monocTu. 3yObl U YXOA 32 HUMH.
[InmeBapenne B KelyAake, B TOHKOM M B TOJCTOM
KHILIEYHUKE. BcacsiBanue IIUTATEIbHBIX  BEILECTB.
BcaceiBanue Boapl. IInmieBapuTenbHbIE Kele3bl: NEYEHb U
NOJIKEITy I0YHas JKelle3a, UX POJIb B MUIIEBAPECHUU

MukpoOruoM yenoBeka — COBOKYNMHOCTh MHUKPOOPTaHU3MOB,
HaCEJISIOIIHNX OpraHu3M YyeJIOBEKa. Perymsiiust
nuuieBapeHus. MeToabl M3y4yeHUsi OpPraHoB MHUIIEBAPEHUSI.
Paoors! M.11. ITaBioBa

8.3

I'mruena nwuranms. IlpenynpexneHue  TIIMCTHBIX  H
JKEITy JOYHO-KHILIEYHBIX 3a0o0JeBaHuH, MUIIEBBIX
OTpaBlIcHHHA. BunmsHue KypeHUs W ajgkorois  Ha
MUILEBAPEHUE

OOMeH BelecTB U MpeBpalleHHe YHEPTUn

9.1

OOMeH BelIecTB W MpEBpallleHHE SHEPruH B OpraHu3Me
yenoBeka. [lnactuyeckuii u sHepretrruyeckuii ooMeH. OOMeH
BOJIbI 1 MUHEpaJIbHBIX cojeil. OOMeH OelKOB, yrieBOAOB U
KHUpPOB B opraHusme. Perymsanuss oOMeHa BeLIECTB U
IIpEeBpalleHUs SHEPTUU

9.2

Butamuuel m ux pons s opraHu3ma. Iloctymiienue
BUTaMUHOB ¢ nuuieil. CUHTE3 BUTAaMHUHOB B OpraHU3ME.
ABHUTaMUHO3bI U THIIOBUTAMHHO3bl. COXpaHEHHE BUTAMHHOB
B IIMILE

9.3

Hopmel u pexum nuranus. PanuonanbHOE nUTaHue —
(dakTop yKpemsieHus 370poBbi. Hapymenue oOmeHa
BELIECTB

10

Koxa

10.1

Crtpoenne u ¢yHkuu koxu. Koxka u €€ mpou3BOJHBIC.
Koxka m Tepmoperynsuus. Brnusaue Ha KOXy (akTopoB




OKPYXKAaIOIIEH Cpebl

10.2

3akanuBaHue U ero posib. CriocoObl 3aKaTuBaHMsI OpPraHU3MA.
'mrueHa koW, THTHEHWYECKHE TpeOOBaHUS K OACKIEC U
o0yBu. 3a0ojeBaHHs KOXH M HX TMPEAYNPEKICHHS.
[lpodunakTuka ¥ mepBas TNOMOIIb HpPU TEIUIOBOM |
COJIHEYHOM YJIapax, 0’KOrax U OOMOPOKEHUAX

11

12

Brinenenue

111

Pa3zmHoxenue u Pa3BUTHEC

12.1

3nauenue BbaeneHuss. Opranbl  BbaeneHus.  Oprasbl
MOYEBBIACIUTEILHON CUCTEMBI, UX CTPOCHHME U (YHKIMH.
MUKpOCKOIIUYECKOE CTpPOEHHE MOYKHU. Hedpon.
OOpazoBanue MouM. Perymsauus wmodeoOpa3oBaHus U
MOYEHUCITYyCKaHHUS. 3aboneBaHus OpraHoB
MOYEBBLACIUTEIbHON CUCTEMBI, UX MPEYNPEKICHUE

Opranbpl penpoaykuuu, crpoeHue u ¢yHkmud. [lomoBbie
JKEJIE3bl. ITosoBeIE KJIETKH. OmtonoTBOpEHUE.
BuytpuytpobHoe pasButue. BiumsHHe Ha >MOpHOHAIBEHOE
pa3Butue (aKTOpoB OKpyxkaromen cpensl. Poasl. Jlakramms.
Poct u pa3zButue pedbénka. [looBoe co3peBanue

12.2

HacnenoBanue mnpusHakoB y uyenoBeka. HacnenctBeHHbie
0oje3Hu, WX TOpPUYMHBL H TOpenynpexaeHue. Habop
XpOMOCOM, IMOJIOBBIE XPOMOCOMEI, I'CHBI. Ponr remernueckux
3HAHMW  JUId  T[JIaHupoBaHus — cembHu.  WMHbexmuw,
NIepeIatolUecs MOJIOBBIM MMYTEM, UX TPOPUITAKTHKA

13

OpFaHI)I YYBCTB U CCHCOPHBIC CUCTCMBbI

13.1

13.2

13.3

Opranbl 4yBCTB U UX 3HaueHHE. AHanu3aTopbl. CEHCOpHbIE
cucteMmbl. OprasHel paBHOBECHS, MBILIEUHOTO 4YYBCTBA,
ocsi3aHusi, OOOHSHUS U BKyca. BzauMmonelcTBue CEHCOPHBIX
CHUCTEM OpraHu3Ma

I'maz m 3penme. Onrtuueckass cucrema rinasa. Cerdarka.
3puTenbHbIE  PEUEnTOpbl.  3pUTENbHOE  BOCIPHUATHE.
Hapyuienust 3peHust u ux npuyuHsl. ['uruena 3penus

Vxo u cnyx. Ctpoenue u GyHKIIMHA OpraHa ciayxa. MexaHnusm
paboTbl ciyxoBoro ananusaropa. CIyxoBoe BOCHpHUSTHE.
Hapymenuns cityxa u ux npuduHbl. I’ uruena ciyxa

14

I[loBenenue u ncuxuka

141

[lcuxuka u noBeneHue uenoseka. [loTpeGHOCTH W MOTHUBBI
noseneHus. CommanbHas OOYCIOBICHHOCTh IOBEICHHS
yenoBeka. PednexropHas Tteopuss mnoseneHus. Beiciias
HEpBHas JEATENbHOCTh 4ejoBeka, paboTsl .M. CeueHosna,
W.II. TIlaBnoBa. MexanusM 00pa3oBaHUs  YCIOBHBIX
pednekcos. Topmoxenne. [unamudecknii crepeorur. Pomb
TOPMOHOB B ITOBE/ICHUH. Hacnencreennsie u
HEHACJIEICTBEHHbIE IMPOTrpaMMbl IOBEJEHUS Yy YEJIOBEKA.
[TpucnocoOUTEnbHBIN XapaKkTep MOBEACHUS

14.2

IlepBass u BTOpasi curHajibHbie cucTtembl. [lo3HaBaTenbHAs
neaTeabHOCTs Mo3ra. Peus u  wMblnuienue. IlamMsate u
BHUMaHuEe. OMonuu. MHauBUIyalbHBIE  OCOOCHHOCTH




JIMYHOCTH CIIOCOOHOCTH, TEMIIEPAMEHT, XapakTep,
oapE€HHOCTh. THUIBI BBICIICH HEPBHOM JEATEIBHOCTH U
temnepamenTa. OCOOEHHOCTH TICUXHMKH 4eloBeka. | uruena
(DU3MYECKOTO M YMCTBEHHOTO Tpynaa. Pexum Tpyna u
otnpixa. CoH ¥ ero 3Hadenue. I urnena cua

15

YenoBek U OKpyxKarolias cpenia

151

15.2

UenoBek u OKpyXkaromiasi cpefa. DKoJorudeckue (hakTopsl U
UX JIEHCTBUE HA OPraHU3M YEJIOBEKa. 3aBUCUMOCTH 3/10POBBS
YEJIOBEKa OT COCTOSIHUS OKPYIKAIOLIEeH cpeapl. MUKpOKIMMAT
KWIblX nomerieHuil. CoOumrolieHre NpaBWil IOBEIEHHUS B
OKpYXarolllell cpeae, B ONACHBIX U  YPE3BbIYANHBIX
CUTyaLUsX

3I0pOBbE YEIOBEKAa KaK COLUalbHAas LEHHOCTb. DaKTOpHI,
HapylIaoIie  3/I0pOBBE: TUIOJUHAMUS, KypeHue,
ynoTpebeHHe aJKorosi, HAPKOTUKOB, HecOalaHCUPOBAHHOE
NUTaHUE, CTpecCc. YKPEIUIEHHE 3J0pOBbs: ayTOTPEHUHT,
3aKajlMBaHMe, ABUraTeIbHas aKTUBHOCTh, cOaJlaHCUPOBAHHOE
nutanue. KynbTypa oTHOLIEHHS] K COOCTBEHHOMY 370POBbIO
U 3]I0pOBbIO OKpyXarouux. BcemupHas opraHuzauus
3/1paBOOXpaHEHUs

5.3

YenoBek Kak wyacTb Ouocdepbl 3emiu. AHTPONOI€HHbIE
BO3JICUCTBUSL Ha mnpupony. YpOaumszanusa. lluBunmszanus.
TexHOreHHblE  M3MEHEHUS B  OKpY)KalIled  cpele.
CoBpeMeHHbIE TJI00AIbHBIE AKOJIOTMYECKHE MPOOIEMBI.
3HAaUEHUE OXpaHbl OKPYXAroLIeW cpenbl JUIsl COXpaHEHUS
YeJI0BE4YECTBA




ITPOBEPAEMBIE HA OIS 110 BHOJIOI'MM TPEBOBAHUA K PE3YJIbBTATAM
OCBOEHHSI OCHOBHOH OBPA3OBATEJBHOM IIPOTPAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Koanposepsiemoro
TpeOOBaHUS

1

IIpoBepsiemble Tpe0OBaHUSI K MNPeAMETHBIM Ppe3yJbTATAM OCBOEHHS
OCHOBHO# 00pa3oBaTeILHON NMPOrpaMMbl OCHOBHOI0 0011ero 00pa3oBaHus
Ha ocHOBe PI'OC

[Tonumanue ponu ouonoruu B dbopMupoBaHuU COBpEMEHHOMU
€CTECTBEHHOHAYYHOU KapTUHBI MUpa

YMeHHne NpUMEHSTh CUCTEMY OMOJOTHMYECKUX 3HAHHWM: PacKpbhIBaTh CYLIHOCTb
JKUBOI'0O, Ha3blBaTb OTJIMYMS JKUBOTO OT HEXHUBOIO, IEPEUYHUCIATH OCHOBHBIE
3aKOHOMEPHOCTH OpraHu3alud, (QYHKIMOHUPOBAHUA OOBEKTOB, SBJICHUH,
IIPOLIECCOB KUBOW IPUPOJIbI, 3BOIOLHUOHHOIO Pa3BUTHs OPraHUYECKOTO MUpPA B
€ro eIWHCTBE C HEXHWBOH NPHUPOIOH; CHPOPMHUPOBAHHOCTH TMPEACTABICHUH O
COBPEMEHHOW TEOPUU IBOJIIOLIUY U OCHOBHBIX CBUIETEIBCTBAX IBOJIIOLIUU

Brnagenne ocHoBamMHM TOHATUHHOTO anrmapaTta ¥ HAYYHOTO S3bIKa OMOJOTHU:
HCIIONB30BAHUE W3YYECHHBIX TEPMHMHOB, IIOHATHM, TEOpUH, 3aKOHOB U
3aKOHOMEPHOCTEH Al 00BACHEHUS HaONI0/aeMbIX OMONOTUYECKUX OOBEKTOB,
SIBJIEHUI W MPOLIECCOB

[Tonnmanne crnocoOOB MOMyYEeHHS] OWOJIOTMYECKUX 3HAHUMW; HAJIMYME OIbITa
WCIONIb30BaHUS METOJIOB OWOJIOTMM B IENAX H3yUYEHHUs J>KUBBIX OOBEKTOB,
OMOJIOTMYECKHUX SBJIEHUH U TPOILIECCOB: HAOINIO/IEHUE, ONMCAHUE, MPOBEJIEHUE
HECJIOKHBIX OMOJOTUYECKHX OIBITOB M OKCIEPUMEHTOB, B TOM YHCIE C
WCIIOJIH30BAaHUEM aHAJIOTOBBIX M IIUGPOBBIX TPUOOPOB U UHCTPYMEHTOB

YMeHue xapakTepu3oBaTh OCHOBHBIE TPYIIBl OpPraHU3MOB B CHCTEME
OpPraHUYecKOro Mupa (B TOM YHCIIE BHUPYCHI, OakTepuu, pacTeHHs, I'pHOBI,
KHUBOTHBIE): CTPOEHHUE, MPOLECCHl >KU3HENEITEIbHOCTH, UX HPOHCXOXKAEHUE,
3HAYEHHUE B MPUPOJIE U KU3ZHU YEJIOBEKa

YMeHue o0bsSICHATH MOJIOKEHNE YEJIOBEKa B CUCTEME OPraHMYECKOr0 MUpPa, €ro
MPOUCXOXKACHUE, CXOACTBA M  OTJIMYUSA  4YeJIOBeKa OT  >KMBOTHBIX,
XapaKTEePU30BaTh CTPOCHHE M TPOIECCHl IKU3HEACITEIHPHOCTH OpraHu3Ma
YeloBeKa, €ro MPUCIOCOOIEHHOCTh K Pa3TUYHBIM 3KOJIOTHYECKUM (paKkTopam

VYMeHue OmnuchIBaTh KJICTKH, TKaHWU, OpraHbl, CHCTCMbI OpPraHoB H
XapaKTEepUu3oBaTh Ba)KHEHIIIE OHOJIOTHYECKHE mponeccel B OpraHu3Max
paCTCHHﬁ, JKHMBOTHBIX U YCJIIOBCKA

ChopMupOBaHHOCTb ~ TNPEJACTaBIEHUH O  B3aMMOCBSI3M  HacJelO0BaHUA
MMOTOMCTBOM MPHU3HAKOB OT POAUTEIBCKUX (OpPM € OpraHu3alued KIETKH,
HaJIMYMEM B HEH XPOMOCOM KaK HOCHUTENEH HacleJCTBEHHON MH(pOpMaluu, 00
OCHOBHBIX 3aKOHOMEPHOCTSIX HACIEOBAaHUs TPU3HAKOB

CdopmupoBaHHOCTh MpeACTaBICHUN 00 OCHOBHBIX (PAKTOpax OKpyKarolen
Cpelpl, HX pOJM B JKUZHEIAEATEIIBHOCTM W  DJBOJIOIUM  OpPraHU3MOB;
MPEACTABICHUI 00 aHTPOIIOTEeHHOM (pakTope

10

ChopMHUpPOBAaHHOCTh  TIPEACTABICHHH 00  HSKOCHCTEMax W  3HAYCHHUH
O61opazHo00pasus; 0 TI00ATBHBIX IKOJOTHUECKUX MPoOJieMax, CTOALINX Mepes
YeJI0OBEYECTBOM, U CIIOCO0aX MX MPEOJOJICHUS

11

YMmenue pemarts ydeOHbIe 337a4d OMOJIOTHYECKOTO COACPIKAHMSI, B TOM YHUCIIC
BBIABJIATH IPUYMHHO-CIICIACTBEHHBIC CBSI3HM, IIPOBOJUTH pAaCUy€Thl, JCiaTh
BBIBOJIbI HA OCHOBAHUU TTOJYUYECHHBIX PE3YJIBTATOB




12

13

YMmenue COo3aaBaTb W TIPHUMCHATH CJIOBCCHBIC U rpaqmquKHe MOACIN JIsA
00BACHEHUS CTPOCHUA KUBBIX CUCTEM, SIBJICHHUM U IIpoLECCOB JKUBOI IMPpUPOJAbI

[Tonumanue BKJIAJAa POCCHHCKHX M 3apyOSKHBIX YYEHBIX B pPa3BUTHE
OMOJIOTHYECKUX HAYK

14

15

16

Brnangenne HaBblkamu pa0OThI ¢ MHQPOpPMAIUEH OMOIOTHYECKOTO COJCPIKAHUS,
MPEJCTaBICHHON B pa3HOW (opme (B BUIE TEKCTa, TAOJMYHBIX TAHHBIX, CXEM,
rpaduKoB, AMarpammMm, Mojenei, u300pakeHHi), KPUTHYECKOTO aHalIHu3a
nHGOPMAIIMU U OIICHKH €€ JIOCTOBEPHOCTH

YMeHue IIaHupoBaTh MOJ PYKOBOJCTBOM HACTaBHHMKA M MPOBOJAUTH yueOHOE
UCCIICIOBAaHNE WM TPOEKTHYIO pPaboTy B oOsacTH OWONOTHH;, C YYETOM
HaMEUYeHHON uenu QopmyaupoBaTh MpoOiIeMy, TUIOTE3y, CTABUTh 3aJauH,
BbIOMpATh a/J€KBAaTHbIE METOJBLUISI MX pelleHus, (GopMyJIMpOBaTh BBIBOJBI;
MyOJIUYHO MPEJCTABIATH MOTyUYEHHBIE PE3yIbTaThl

YMeHue HHTErpupoBaTh OMOIIOTUYECKUE 3HAHUS CO 3HAHUSIMU IPYTHX YUeOHBIX
MPEIMETOB

17

18

ChopMUpOBaHHOCTb ~ OCHOB  HKOJIOTMUYECKOM  IPaMOTHOCTH:  OCO3HAHHE
HEOOXOMMOCTH JIEHCTBHIA, HAIIPABICHHBIX HA COXpaHEHHE OMOpa3HOOOpasus u
OXpaHy IMPUPOTHBIX IKOCUCTEM, COXPAHEHUE U YKPEIUICHHE 3/I0POBBS YEIIOBEKA;
YMCHUC BI)I6I/IpaTI) LCJICBBIC YCTAHOBKU B CBOUX I[el\/JICTBI/ISIX M TIOCTYIIKax I10
OTHOIICHHIO K KHBOH NPUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO0 OKPYKAIOLIHX

YMeHue uCHoib30BaTh MPUOOPETEHHbIE 3HAHUS M HABBIKH JUISL 30OPOBOTO
oOpasza >Xu3HH, COAJTAHCUPOBAHHOTO THUTAHUA M (HUBUYECKON aKTHBHOCTH;
HEMpPUITHE BPEIHBIX MPUBBIYEK U 3aBUCUMOCTEH; YMEHHE MPOTUBOACHCTBOBATH
JOKCHAYYHBIM MAaHUITYJIAILUAM B oOJractu 300POBbA

19

OBnaneHue npuémMamMu OKa3aHHs TMEPBON IMOMOIIM YEJOBEKY, BbIpALIUBaHUS
KYJbTYPHBIX PAaCTEHHUH U yXO/a 3a JOMALIHUMHU )KUBOTHBIMU




IHEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D I1IO BUOJIOT'MA

Koxa
1

11

1.2

13

2.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA
buonorns — HayKa O JKHBOM IIpupoac. MCTO,I[BI HAaY4YHOI'O ITIO3HAHUA

[Tonusitue o xu3nu. [IpusHaku KUBOro (KJIETOUHOE CTPOCHUE, MUTAHUE, IbIXaHUE, BbIJICTICHHE,
poct u apyrue). OOBEKTHl KUBOH M HEKUBOW MPHUPOMBI, UX CpaBHEHHE. JKHUBas U HEKUBas
IPUPOJA — €IUHOE 1IENI0e

buonorus — cucrema Hayk o kuBoi mpupojge. OcHOBHBIE pa3zzesnbl Ononoruu. boranuka —
HayKa o pacteHusX. Paznensr 0oTaHuku. 300J0THs — HayKa O )KUBOTHBIX. Paznernst 300m0ruu.
Hayku o wuenoBeke (aHaromusi, (U3UOJIOTHSA, IICUXOJOTHS, AHTPOIOJOTHs, TUTHEHA,
CaHMTApHsA, DKOJOTHs 4enoBeka). CBsA3p OMONOTMM C JPYrMMHU Haykamu. Pons Ouonoruu B
MO3HAHUU OKPY>KAKOUIEr0 MUpPa U MPAKTUUYECKOU 1€ATEIbHOCTH COBPEMEHHOT'O YEJIOBEKA

Hayunbie MeTonbl M3yuyeHUs >KMBOW MpHUponbl. MeToa onucaHus B OMOJOTHM (HATJISTHBIM,
CIIOBECHBIM, cxeMaTuueckuil). Meron wusMepeHus: (MHCTPyMEHTBI u3MepeHus). Merton
KJaccuuKanuu opranu3MoB. Habmroienne u 3KCnepuMeHT Kak BeAyIUe METOIbI OMOIOTHH.
MeTtoapl U3ydeHus: OpraHu3Ma 4elloBeKa. Y CTPOHCTBO yBETUYUTENBHBIX MPUOOPOB: JIyIBI U
MHUKPOCKOIIa

Cpena oburtanus. [IpupoiHbie U UCKyCCTBEHHBIE cO00IIECTBa. UelloBEK U OKpyKarolias cpeia
Cpena oburanusi. BogHast, Ha3eMHO-BO3yIIHAs, MMOYBEHHAs, BHYTPHOPTraHU3MEHHAs! CPEIbI
obutanusi. OcoOOEHHOCTH cpell OOUTaHUSI OPTaHU3MOB

[Tpupoanoe cooOrmiecTBo. B3anMocBsa3u opraHu3MoB B MPUPOAHBIX cooOriecTBax. [Tumessie
CBSI3M B cooOmiecTBax. [lumieBble 3BEHBS, IIEMM W CeTH mUTaHuA. [Ipom3BoamTenwy,
HOTPEOUTENHN U Pa3pyLIMTENIN OPraHUYECKUX BEIIECTB B MPUPOJHBIX coobiecTBax. [Ipumepsl
MIPUPOJHBIX COOOIIECTB (Jiec, TIPY/I, 03€PO U IPYTHE)

2.3

2.4

2.5

2.6

KuBoTHble U cpena oOuTaHus. BiausHue cBera, TeMOepaTrypbl U BIKHOCTH Ha JKUBOTHBIX.
[Tprcnoco0aeHHOCTh )KUBOTHBIX K YCIOBHUSM cpejlibl oOuTaHus. [lomymisiuuy >KMBOTHBIX, UX
XapaKTepUCTUKU. B3auMoCBS3M KMBOTHBIX MEXIy COOOH M € JAPYTMMH OpraHHU3MaMH.
JKnBOTHBIN MUpP IPUPOAHBIX 30H 3EMJIIU

Pactenuss u cpena obutanus. Oxojoruueckue (akTopbl. PacTeHHs M yCIOBUS HEXHBOMN
MPUPOJBI: CBET, TeMIlepaTypa, Biara, arMoc(epHbiii Bo3ayX. PacTeHuss u ycioBHs >KHUBOU
IOPUPOIBL: MIPSIMOE M KOCBEHHOE BO3/JEHCTBHE OPraHn3MOB Ha pacTeHus. [IpucrnocobieHHOCTD
pacTeHuil K cpene obutanusa. PactutenbHble cooOuiecTBa. PacTuTeNnbHOCTh (pacTUTENbHBIM
IIOKPOB) IIPUPOJIHBIX 30H 3eMJIN

HckyccTBEeHHBIE COOOLIECTBA, MX OTJIMYMTENbHbIE NPU3HAKM OT MPUPOIHBIX COOOIIECTB.
[TpyunHBl HEYCTOWYMBOCTH HMCKYCCTBEHHBIX COOOIIECTB. PO MCKYCCTBEHHBIX COOOIIECTB B
JKU3HU 4EII0BEKA

KynbTypHble pacTeHHss U uUX HpoucxoxjaeHue. LleHTpsl MHOrooOpasusi U MPOUCXOKACHUS
KyJbTYPHBIX pacTeHui. KyJbTypHblE pacTeHHUs CEIbCKOXO3SIMCTBEHHBIX yroaumi. PacreHuns
ropona

2.7

Bo3saeiictBue yenmoBeka Ha JKMBOTHBIX B IpHpoze. [IpoMbICiiOBBIE KUBOTHBIE. 3arps3HEHUE
OKpyXkaromed cpenpl. OgoMalIHUBaHUE JKUBOTHBIX. CeNeKlns, MOpOJbl, MCKYCCTBEHHBIN
0TOOp, OUKWE MPEAKH JOMAIIHUX JKUBOTHBIX. 3HAUEHHE JOMAIIHHUX >KUBOTHBIX B KHU3HU
yesoBeKa. MeTo 1l 60pbOBI € )KUBOTHBIMH-BPEIUTEIISIMU

2.8

[TocnencTBus neATeNnbHOCTH YeIOBEKa B dKocucTeMax. OXpaHa pacTUTENBHOIO U KUBOTHOTO
mupa. BoccTaHoBieHME UHMCIEHHOCTH pPEIKHMX BHMJOB pPACTEHUM M JKUBOTHBIX: 0C000
oxpansiemble pupoanbie Teppuropun (OOIIT). Kpacnast kaura Poccun. Mepbl coxpaneHus
PACTUTENIBLHOTO U )KUBOTHOT'O MUPA




2.9

3aBUCHUMOCTbh 3/I0pPOBBbSl UEIIOBEKa OT COCTOSIHMS OKpY’KaloUlel cpeapl. DKOJOTHYECKHUEe
dakTOopsl M HX JeiicTBUE HAa OpraHu3M dejoBeka @aKkTOpbl, HapylIAIONIME 3J0POBbE:
TUIOAMHAMHUS, KypeHHe, YHoTpeOJIeHHe alkoroJisi, HapKOTHKOB, HecOalaHCHPOBaHHOE
IUTAHUE, CTpecC. YKpEIUIEHWEe 370pOBbs: ayTOTPEHHHI, 3aKaJMBaHUE, [BUIaTEIIbHAs
AKTUBHOCTH, COaTaHCUPOBAHHOE MTHUTAHUE

3BOHIOLII/IOHHOC Pa3sBUTHUC paCTeHI/If/’I, JKHMBOTHBIX U YCJIOBCKA

3.1

3.2

3.3

4.1

OBOJIIOIIMOHHOE Pa3BUTHUE pACTUTENBHOrO Mupa Ha 3emiie. <« KuBbIE HCKOMaeMbIe»
pactutenbHoro napcrsa. JKus3ub pacreHuit B Boxe. [lepBrie HazemHble pacTeHus. OcBoeHUe
pacTeHUsIMU CYIIW. OTanbl PAa3BUTHUS HA3EMHBIX PACTEHUUW OCHOBHBIX CHCTEMATUYECKHX
rpynn. BeiMepiue pacrenus

:‘)BOJ'IIOHI/IOHHOC Pa3BUTHUEC KUBOTHOI'O MHpPa Ha 3emne. YcCIIOKHEHUE KHUBOTHBIX B mponecce
9BOJIFOIIMH. I[OKaBaTeJII)CTBa 9BOJJIIOIMOHHOI'0 Pa3sBUTHA XUBOTHOI'O MHpPaA. ITameonTomorus.
HMckonaeMble OCTaTKH JKUBOTHBIX, UX HU3YYCHHUC. «KuBBIe HCKOITaeMbIC» JKHUBOTHOT'O Mupa.
OcCHOBHBIC 3TaIlbl 9BOJIOIINH 0ECIO3BOHOYHEIX M II03BOHOYHBIX >KHUBOTHEIX. BI)IMepHII/Ie
JKHNBOTHBIC

Jloka3zarenbcTBa  JKMBOTHOIO — MPOMCXOXKACHUS  4yenoBeka. (CXOICTBO  4eloBEKa ¢
miekonuTaomumu. OTInyue 4elioBeka OT mpumatoB. YenoBek pa3yMHBINA. AHTPOIOTEHES,
ero stanbl. buonornueckue u coruanbHbie (GAKTOPHl CTAHOBIICHUS YelloBeKa. UenoBedeckue
pacbl. MecTo 4enoBeka B CUCTEME OPraHMYEeCKOro MUpa

Opranu3msl OakTepuil, rpuOOB U JIMIIAHUKOB
I'puObl. OOmas xapakrepuctuka. Llnsmouynele TpuObl, MX CTpPOEHHE, IUTaHHUE, POCT,
pasMHOxeHHue. CbeloOHbIe U SJ0BUTHIE IpUOBl. 3HAUEHHE NUISNOYHBIX rpuboB. IlnecHeBbie

rpu6sl. JlpoxokeBble rpuObl. 3HaUCHHE MJIECHEBBIX U JIPOXCKEBBIX IpubOoB. Ilapazutnueckue
rpuObl. JINIIafHUKN — KOMITJIEKCHBIE OpraHU3MBI

4.2

baktepun — nposnmepHsie opraHu3mbl. OOmas xapakTepucTuka Oaxtepuil. PaznooOpazue
Oaktepuil. 3HaueHWe OakTepuil B NPUPOAHBIX COOOIIECTBAX M IKU3HM UeJIOBEKa.
bone3HeTBopHbIE OaKTEpUU U MEPHI MPOPHIAKTUKH 3a00I€BaHHM, BHI3bIBAEMBIX OaKTEPUSIMU

Pacturensublil oprannsm. CucreMaTH4ecKHe rpynibl pacTeHU

5.1

OO0mue npu3HaKy pacTeHU. Y POBHU OpraHU3AIMK PACTUTEILHOTO Opranu3Ma. PacturensHas
KJIETKa: KJIeTo4YHas 000JI0YKa, AApo, HHUTOIUIa3Ma (TUIACTUABl, MUTOXOHAPWUH, BAKyOIH C
KJIETOYHBIM COKOM). PacTuTenpHbie TKaHU. Opranbl ¥ CHCTEMBI OPTaHOB PACTCHUI

5.2

5.3

5.4.

CrpoeHue M KU3HEAEITeIbHOCTh PACTUTENBLHOIO opraHu3ma. KopHU M KOpHEBBIE CHCTEMBI.
[Tober u mouku. Crpoenue u ¢yHkuuu jucta. PortocuHTe3. 3HaueHHE (OTOCHHTE3a B
MPUPOAE U B KU3HU YEJIOBEKAa. TpPaHCIOPT BOABI U MHUHEPAIBHBIX BELIECTB B PACTCHUU —
BOCXOASAIIMKA TOK. TpaHCHOPT OpPraHMYECKUX BEIIECTB B PACTEHHMM — HUCXOASIIUNA TOK.
Bunonsmenéunsnie nmoderu. Passurne moodera n3 Houku

PazmHoxeHue pacteHuii. BeretaTuBHOE pa3sMHOMXKEHHE LIBETKOBBIX PACTEHUN B IPUPOJE.
XO03SMCTBEHHOE 3HAY€HWE BETeTaTUBHOTO pa3MHOXeHus. CemeHHoe (T€HEepaTHBHOE)
pa3MHOkeHue pacteHuid. L[Betkn u cousetus. OnbuieHue. JIBOWHOE OIUIOJOTBOPEHHUE.
OO6pa3oBanue mI010B U ceMsH. Tumel ioa0B. PacripocTpaneHue miooB  CEMSH B IPUPOJIE.
CocraB U cTpoeHHE CeMsH. Y CIIOBHSI POpPACTaHUs CEMSIH

Pa3Butue nBerkoBoro pacrenus. LMK pa3BUTHS LIBETKOBOTO pacTeHMs. BiusiHue dakropos

BHEIIHEH cpeabl Ha pa3BUTHE LBETKOBBIX pacTeHui. JKu3HeHHble (OPMBI I1IBETKOBBIX
pacTeHui

5.5

Knaccudukanus pactennii. Bun kak oOcHOBHas cuctemarnueckass kateropusi. Cucrema
pactutenbHOro Mupa. Husmme, BbIcIIne CIOpPOBBIE, BBICIINE CEMEHHBbIE pacTeHHs. OCHOBHBIE
TaKCOHBI (KaTEropvM) CUCTEMATUKH PACTEHUM

5.6

Husmme pactenms. Bomopociu. OOmias xapakTepuCTHKa BOJOpocieil. Bricmine cropoBbie




pacrenus. MoxoBuauele (Mxu). OOmas xapakTepuCTHKa MXOB. Pa3MHOXKEHHE MXOB Ha
npuMepe 3e€Horo Mxa KyKywmkuH J€H. [InaynoBuausie (Ilnaynsr). XBomeBuanblie (XBommn),
[NanoporuukoBuansle  (IlanopotHukmn). OOmast ~ XapaKTepHCTHUKA. PasmHOXeHHE
NarnopoTHUKOOOpa3HbIX. LMK pa3BUTHS NManopoTHUKA. 3HaYEHHE MAOPOTHUKOOOPA3HBIX B
IPUPOJIE U )KU3HU YEJIOBEKA

5.7

Briciine cemennsie pactenus. I'onocemennsie. OOmIas xapakTepucTuKa. XBOWHBIE pacTeHUs,
ux pazHooOpazue. CTpoeHHe U XKU3HEACATEIbHOCTh XBOWHBIX. Pa3MHOKeHHE XBOMHBIX, LUK
pa3BUTHUS HA IPUMEPE COCHbI. 3HAYEHHNE XBOMHBIX PACTEHUN B IPUPOJE U )KM3HU UEIOBEKA

5.8

[ToxpeITocemennsbie (IBETKOBbIE) pacTeHus. Obmas xapakrepuctuka. OcoOeHHOCTH CTPOCHUS
U KU3HEIEATEIbHOCTH MOKPHITOCEMEHHBIX KaK HanOojee BbICOKOOPIaHM30BAHHOW TI'PYIIIbI
pacteHuii, ux rocmnoactBo Ha 3emie. Knaccupukanus MOKpHITOCEMEHHBIX PAacTEHUI: KIlacc
JBynonsuble  u  knacc  OpnomonbHble.  IlpusHakm  kiaccoB.  Ilukn  pasButus
MOKPBITOCEMEHHOT'O PACTEHHUSI

KupoTHbIl opranu3m. CUCTEMaTHYECKUE TPYIIIIbI )KUBOTHBIX

6.2

6.3

6.4

OO01ue npu3HaKy KUBOTHBIX. OTIMYNS )KUBOTHBIX OT pacTeHuil. MHOrooOpasue KUBOTHOI'O
mMupa. Oprasel 1 CUCTEMBI OPIaHOB )KUBOTHBIX. OpraHusM — eIMHOE LEN0e

CtpoeHue W >KU3HEACITENIBHOCTh KUBOTHOTO opranu3Ma. Omopa M JIBUJKEHHE KUBOTHBIX.
[lutaHue W nUUIEBapeHUE Yy JKUBOTHBIX. JIpIxaHuWe KUBOTHBIX. TpaHCIOPT BEIIECTB Y
JKUBOTHBIX. Bbimenenue y xuBOTHBIX. [lokpoBbl Tenma y xkuBOTHbIX. KoopauHamus u
peryisuus )KU3HEACATENbHOCTH Y )KUBOTHBIX. HepBHas perynsuus. ['ymopanbHas peryisuus.
Opransl 4yyBCTB, UX 3HaueHue. [loBeneHue >KMUBOTHBIX. BpokaéHHoe U mpuoOpeTEéHHOE
MIOBEJICHUE

Pa3smHOXEHME M pa3BUTHE XUBOTHBIX. becmonoe pa3mHoxkeHue. IlonoBoe pazMHOXKEHHE.
[IpeumymiectBo mosioBoro pasmuokeHus. [lonoBeie skene3bl. [lonoBble KIETKHU (TaMEThI).
OmonorBopenue. 3urorta. [laprenorenes. 3aponslmieBoe paszputue. [locTamOpHoOHaNbHOE
pasBuTHe: mpsiMoe, Hempsimoe. Metamopdo3 (pa3BUTHE € MPEBpPALICHUEM): MOJHBIM H
HETIOJIHBIN

OcHOBHBIC KaTCropunu CHUCTEMAaTUKU JKHUBOTHBIX. BI/II[ KaK OCHOBHasA CHCTCMAaTHU4YCCKas
KaTCropus >XMBOTHBIX. Knaccnquaunﬂ JKHBOTHBIX. CHCTEMA JKUBOTHOTO Mupa

6.5

OpnHOKIIETOUHBIE )KMBOTHbIE — IpocTeiiimue. CTpoeHHe U KU3HEAESITENbHOCTh MPOCTEHIINX.
3HadyeHHue MpPOCTEHIIMX B MPHUPOAE U JKU3HU denoBeka. KuieuHomnosocTHele (oOmias
XapaKTepUCTHKA; OCOOCHHOCTH CTPOCHUS U KHU3HeAesTenbHocTH). [lmockue, Kpyrisle,
KoJIbyaTble yepBU (00Imas xapaktepuctuka). OCOOEHHOCTH CTPOCHHS U KU3HEAEATEIIbHOCTH
IJIOCKUX, KPYIJIBIX M KOJIbYATHIX YepBeil. [lapasutnyeckne niockue u Kpyrible 4epBU

6.6

6.7

Unenucronorne (oOmas xapakTepucThka). PakooOpa3Hbie (OCOOCHHOCTH CTPOCHHUS H
*KusHenesaTenbHocT). [laykooOpa3Hbie (OCOOCHHOCTH CTPOEHUS M JKU3HEIEATEIHHOCTH B
CBSI3M C JXKM3HBIO Ha cyimie). Hacekombie (0OCOOCHHOCTH CTPOCHHS U KU3HENESTEITHHOCTH).
Pa3sMHOXXeHne HAaCEKOMBIX W THIIBI Pa3sBUTHA. 3HaueHHe HAaCEKOMBIX B Opupoac M KU3HU
yenoBeKa. Mouttocku (0011ast XapaKTepUCTHKA)

XopaoBeie (00mas xapakrepucTrka). PeiObl (00miass xapakrepuctuka). MectrooOuranue u
BHEIIHEe cTpoeHne pbl0. (OCOOCHHOCTH  BHYTPEHHETO CTPOCHHS M IPOIIECCOB
JKU3HEIECATENBHOCTH. 3eMHOBO/IHbIE (oOmass  XapaKTepUCTHKA). Mectooburanue
3eMHOBOJHBIX. OCOOEHHOCTH BHENIHET0 U  BHYTPEHHErO0  CTPOEHHS, IPOILIECCOB
JKU3HEIEATEIILHOCTH, CBSI3aHHBIX C BBIXOJOM 3€MHOBOAHBIX Ha cymry. [IpecMmbikarommecs
(o6mras xapakrepuctuka). [Ipucrnoco0aeHHOCTh MPECMBIKAOIINXCS K )KU3HU Ha CYIIIe

6.8

[Ttunpr (oOmiast xapaktepuctuka). OCOOCHHOCTH BHEIIHETO W BHYTPEHHETO CTPOCHHUS W
mponecCcoB KU3HCACATCIIbHOCTU IITUILI. HpI/ICHOCOGJIeHHOCTB INTHUL K PA3JIMYHBIM YCJIIOBUAM
cpenpl. Miuekonuraomme (oOmas xapaktepuctrka). Cpenbl KHU3HU MIICKOIHUTAIOIINX.




7.1

OcoOeHHOCTH BHEIHEr0 CTPOEHHUS, CKeJleTa U MYCKYJATypbl, BHYTPEHHETO CTPOCHHS.
[Tponeccsl KU3HEACATEIbHOCTH

YenoBek U €ro 310pOBbe

JKupornas knerka. CtpoeHue >KMBOTHOM KieTKH. IIpomeccel, mpoucxopsiue B KIETKE.
Hyxiiennosble kucnotsl. I'eHbl. XpomocoMbl. Muto3, meio3. Tumel TkaHeld oOpraHusma

yenoBeka. CBoiicTBa TKaHeW, WX (yHKIMUA. Opranbl U CUCTEMBbI OpraHoB. OpraHusM Kak
eanHoe 11e51oe. B3auMocBsI3b OpraHoB U CUCTEM KaK OCHOBA FOMEOCTa3a

7.2

HepBHas cucrema yenoBeka, e€ opranusanusi u 3HaueHue. Pednexc. Pedrexkropnas myra.
Peuenropel. CiiHHOW MO3T, €ro cTpoeHue W (YHKIHMH. ['0JOBHOW MO3r, €ro CTpOeHHE H
¢ynkuuu. bonbimume nonymapus. besycioBHble (BpoKIEHHbIE) U YCIOBHBIE (IPHOOPETEHHBIC)
peduexcsl. ComaTtnyeckasi HepBHas cucreMa. BereratuBHas (aBTOHOMHas) HEpBHAsI CUCTEMA.
HepBHas cucreMa Kak eIMHOE LIEJI0e

7.3

7.4

7.5

I'ymopanenas perymsiuust ¢GyHKOMHA. OHAOKpHHHAs cuctema. JKene3bl BHYTpPEHHEH U
CMEIIaHHON cekpeluHu. ['OpMOHBI, UX pPOJb B PEryAlUH (HU3MOIOTHYECKUX (DYyHKIUIT
opranusMa, pocta W pa3BuTHa. HapymeHuss B pabore »HIOKPUHHBIX ken€3. OcoOeHHOCTH
pedeKTOpHON ¥ T'yMOpaJIbHOM peryssiuuu (yHKIMNA opraHuzMa

3Ha4yeHUEe OIOPHO-IABUraTeIbHOro amnmnaparta. CKeleT 4YeloBeKa, CTPOEHUE €ro OTAEIOB U
¢yHkunu. OcoOEHHOCTH CKelleTa YeJIOBEKa, CBSI3aHHBIE C IMPSIMOXOXKJICHHEM U TpPyIOBOH
JesITebHOCThIO. Mplmeunas cucrema. CTpoeHne W (YHKIHMU CKEJIETHBIX Mblm. Pabora
MBIIIL. YTOMJIEHWE MblII. PoJIb ABUraTeNbHONM AKTUBHOCTU B COXPAHEHUHU 3/10POBBS.
Hapymiennst onopHo-aBuraresnbHONM cuctemsl. llepBas moMomnis npu TpaBmMax OINOPHO-
JIBUTaTEIbHOIO armnapara

Buytpennss cpena u e€ GpyHkuu. @OpMEeHHBIE 2JIEMEHTBI KPOBU: SPUTPOLUTHI, TEUKOLUTHI U
TpoMbouuThl. [1mazma kpoBu. IlocTostHCTBO BHYTpeHHEH cpeabl (romeocTas3). CBEpThIBaHHE
kpoBu. ['pynmnsl kpoBu. Pesycoakrop. IlepenuBanue kposu. JJonopctBo. IMMyHHUTET U €ro
BUJIbl. BakiyHb! 1 1e4eOHbIe CHIBOPOTKH

7.6

7.7

Opransl kpoBooOpareHus. CtpoeHue u pabota cepana. ABromarusm cepama. CepaeuHbiit
UK, €T0 JUTUTENbHOCTh. boNbioil u Mamnblii Kpyru KpoBooOparieHus. J[BuxeHne KpoBu Mo
cocynam. Ilynbc. JIumpaTtrueckas cucrema, TuM(pOOTTOK. Perymsinus nesreIpHOCTH cepa u
cocynoB. [ urneHa cepieuHO-COCYUCTON cUCTeMBbI. [lepBasi MOMOIIb MPU KPOBOTECUECHUSIX

pixanue u ero 3HadeHue. Oprausl JpixaHus. JI€rkue. B3aumocBsa3b cTpoeHus U (GYyHKUUH
opraHoB Jibixanus. ['a3000MeH B J1€rkux u TkaHsx. JKuzHeHHas EMKOCTh JETKUX. MexaHu3Mbl
IpIxaHus. JlpixatenbHble nBWKeHUs. Perymsamus npixanus. Oka3aHue NEpBOM NMOMOIIM IIPH
MTOPAKEHUH OPTaHOB JIbIXaHUS

7.8

IIntarenpHble BeniecTBa M MUIIEBBIE NPOAYKTHI. [IuTanue u ero 3HaueHwue. [InmeBapeHnue.
Oprasbl nuuieBapeHus, UX crpoeHue U ¢GyHkuuu. DepMeHTHl, WX pOjb B MHUILEBAPEHUU.
BcaceiBanue mnuTaTenbHBIX BEUIECTB W BOABL IlnIeBapuTenbHBIE JKENE3bl, UX pPOIb B
nuueBapeHun. Perymsanus numeBapenus. [ uruena nuranus

7.9

OOmeH BemiecTB M TNpEBpalleHHE OSHEPrUM B OpraHu3Mme uenoseka. [lmactuueckuit u
sHepreTudeckuit ooMeH. OOMeH BOJbI U MUHEpaIbHBIX cojieil. OOMeH OelKOB, YIJIEBOJIOB U
KUPOB B opranusMe. Perynsnus oOMeHa BEeHIECTB U MpeBpallleHns dHepruu. ButaMuHsl U ux
pons ans opranusma. Hopmsl u pexum nutanus. Koxka u e€ npousBonanble. Koxa u
tepMoperysanusa. CTpoeHre U QyHKLIMU KOXU. 3aKaJuBaHUE U ero poib. [Ipodunaktika u
nepBasi IOMOIIb NP TEIUIOBOM U COJIHEYHOM YAapax, 0’K0rax 1 00MOPOKEHHSIX

7.10

Brinenenue. 3nauenue BwineneHus. Opranbl BblaesneHus. Opranbl MOYEBBIICIUTEIBHOU
CUCTEMBI, UX CTpOeHHME M (QYHKIMH. Perynsauus ModyeoOpa3oBaHHS U MOYEHCITyCKaHUS.
Opranbl penpoayKiuH, cTpoeHne u GyHKuuu. BHyTpuyTpoOHOe pasButue. IlonoBoe
co3peBanue. HacnenoBanue npusHakoB y yenoBeka. HacneacTBeHHble 001€3HU, UX MPUYUHBI




u npenynpexaenue. Habop xpomocom, 10JI0BbIE XpOMOCOMBI, T€HbI

7.11

Opranel 4yyBCTB M UX 3HaueHHe. AHanuzaropbl. CeHCOpHBIE CUCTEMBI. 171a3 M 3peHue.
Onrtuyeckas cucteMa ra3a. Cerdyatka. 3puTeabHOE BOCHpUATHE. YXO0 U ciyX. CTpoeHue u
¢yHKIMU opraHa ciyxa. MexaHu3Mm paboThl CIyXOBOTO aHanuzatopa. OpraHbl paBHOBECHS,
MBIILIEYHOT'O YyBCTBA, OCS3aHUS, OOOHSHUS W BKyca. B3aumopeiicTBHE CEHCOPHBIX CHCTEM
opranusma

7.12

[lcuxuka u noBeneHue yenoseka. [lorpeOHOCTH M MOTUBHI ToBeieHUs. PednexTopHas Teopust
noBeJeHUs. Bpiciias HepBHas AEATEIBHOCTh YeloBeKka. MexaHu3M o0pa30BaHUs YCIOBHbBIX
pednekco. Topmoskenue. JuHamuueckuii crepeotun. Poas ropMoHOB B moBeneHuu. [lepsas
U BTOpas CUTHAJIbHBIE cUCTeMBbl. Peub u MbinuieHue. [laMaTe ¥ BHMMaHHE. OMOLMH.
NunuBuayanpHble  OCOOGHHOCTH JIMYHOCTH: CIIOCOOHOCTH, TEMIIEpaMEHT, Xapakrep,
oapéHHOCTh. Tumbl BbICIIEH HEPBHOM JEATENBHOCTH M TemiepaMeHTa. OcoOeHHOCTH
NICHXUKH YernoBeka. [ uruena ¢puznyeckoro u ymcrBeHHoro Tpyaa. CoH M ero 3Ha4eHue




