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INOACHUTEJIBHASA 3AIIMCKA

O01mast xXapakTepucTUKa Kypca

PaGouass mporpamMmma Kypca BHEYypo4dHOU JnestenbHOCTH «lIpakTuyeckas
OWoJOTHs: TEopuss M TPAKTUKA» COCTaBleHa Uil 7-9 KJIaccoB Ha OCHOBE
MOJIOKEHUI ¥ TPeOOBaHMIA:

—  (enepampHOr0  rocyAapcTBEHHOro  0Opa30BaTENbHOTO  CTaHAapTa
OCHOBHOro oOmiero oOpa3zoBanHusi (yTBEpXKIEH mpuka3oM MUHHUCTEpCTBa
npocselienus Poccuiickoit @enepannu ot 31 masg 2021 r. Ne 287) (aanee — ®PI'OC
000);

— (enepanbHOil  OOpa3oBaTeBLHOM MPOTPaMMbl  OCHOBHOTO  OOIIETO
oOpazoBanus (yTBEpKlieHa mpuKa3oM MuHucTepcTBa npocselieHus Poccuiickoi
®enepanuu ot 18 mas 2023 r. Ne 370) (nanee — @OIT OOO0).

[Ipu pa3paboTke nporpamMmbl HCHOJB30BAJIUCH CIIEAYIOIINE HOPMAaTUBHBIE
JOKYMEHTBI:

— Vka3 [lpe3unenta Poccuiickoit denepanuum ot 28 ¢deBpans 2024 r. Ne 145
«O Crparernu Hay4YHO-TEXHOJIOTHYECKOTO pa3Butusa Poccuiickoit denepaunny;

— KommiekcHblii MmjaH MEpoNnpusATHA MO  TOBBIIIEHUIO  KayecTBa
MaTeMaTU4YECKOr0 M €CTECTBEHHO-HAYUYHOT0 00pa3oBanus Ha nepuos o 2030 roma
(yrBepxaeH pacnopsokeHuem IIpaButenscrBa Poccuiickoit ®depepanuu ot 19
HOs10ps1 2024 1. Ne 3333-p).

AKTYyaJIbLHOCTH Kypca

AKTYyalbHOCTBh Kypca BHEYPOUHOU JieaTenbHOCTH «IIpakTrueckass Ouosorus:
TEOpHUsl U MPAKTUKA» OOYCIOBJIECHA HEOOXOIMMOCTHIO Pa3pabOTKU CHEIHaTbHBIX
nporpaMm OOy4YeHUss M BOCHUTAHUS, CIOCOOCTBYIOIIMX IOBBIIIEHUIO KayecTBa
MAaTEMaTUYECKOI0 U €CTECTBEHHO-HAy4HOro 00pa3oBaHUs, B TOM YHCIIE
IpeayCcMaTpUBAIOIIMX YIITyOlIeHHOE u3yueHne yueOHoro npeamMera «bruonorusy.

[Ipemiaraempiii Kypc BHEYPOUHOU AEATEIBHOCTH JOIOIHSAET U PACIIUPSIET
nporpamMmy Kypca Ouosoruun 0a3oBoro ypoBHs. Peanuzamusi nporpammbl
MO3BOJISIET BBIMTH 32 paMKH M3y4YeHHUS OMOJOTHH Ha 0a30BOM YPOBHE, HUCIOJIB3Ys
GbopMBbI, OTIMYHBIE OT YPOYHBIX, W oOecHeuuTh OoJiee MOJHOE U TIIyOOKOe
U3yueHHUEe OUOJIOTUH.

[Iporpamma Kypca mpeaycMaTpuBaeT OpraHu3aldil  pa3HooOpa3HOU
NEeSATENBHOCTH O0YYaloIIMXCs, UX AKTUBHOCTh U CAMOCTOSITEIbBHOCTh, COYETAET
UHIUBUIYAIbHYI0O M TPYNIOBYIO paboTy, Wpeanoiaraer MNpakTHYeCKyl U
UCCJIEI0BATEIBCKYIO IEATEIBbHOCTD.

Oco6oe BHuManue B [Iporpamme ynensercs BBITOJHEHHIO OO0y4YarOIIMMUCS
OMOJIOTMYECKOTO AIKCIEPUMEHTa — JIAa0OPATOPHBIX M MPAKTUYECKUX padoT, dUTO



MO3BOJIUT UM Ha MPAKTUKE U3YYUTh OCOOCHHOCTH CTPOEHUS U (PU3NOJIOTHH YKUBBIX
OpraHu3MOB, Pa3BUTh MPAKTUYECKHUE YMEHHS UM HaBBIKM IUIAHUPOBAHUSA,
NOATOTOBKHM,  MPOBEICHMS, aHAIW3a W  UHTEPIpETAlUd  MOJYyYEHHBIX
AKCIEPUMEHTAIIbHBIX PE3yJIbTATOB, HAYUUTHCS MIPUMEHSITh TEOPETUUECKUE 3HAHUS
JUISL pElIeHUs MPaKTUYECKUX 3a7ady, B TOM YHCJIE€ B >KU3HEHHBIX CHUTYallMsX.
Oco3HaHHOE BBINOJHEHUE OMOJOTMYECKUX JKCIIEPUMEHTAIbHBIX padboT Oyner
CIOCOOCTBOBATh IMOBBIIICHUIO MOTHUBALUU K U3ydeHHIo Ouosioruu. IIporpammoit
MPEIyCMOTPEHO TaK)Ke peIlIeHWe OWOJIOTHYECKUX 3a/lad Pa3juvHbIX THUIOB U
YPOBHEU CJIOKHOCTH, BBIMOJHEHUE TPOEKTHBIX paboT, a Takke MpPOBEICHUE
BUKTOPUH M OpPTaHU3ALMS AUCKYCCUM HAa BaXKHbIE STUYECKUE TEMbI. BBINOIHEHUIO
AKCIIEPUMEHTAa, PELICHUI0 33Ja4 M MPOBEJEHUI0 JHCKYCCUl U BHUKTOpPUH
00s3aTeNbHO  JODKHO — IPEAIIECTBOBATH  3HAKOMCTBO  OOYYalOIUMXCS €O
CBSA3aHHBIMH 3JIEMEHTAMU COACPKAHUS.

Kypc Bueypounoit nestenbHocTH «llpakThueckass OuoONOTHS: TEOpUS U
MPAKTUKA» MOXET OBbITh HHTEPECEH OOYyYalolUMCs, KOTOpbIE MPOSBIISIIOT
MO03HABATENbHBIN MHTEPEC K M3YUYEHUI0 OMOJIOTUU M, BO3MOXKHO, PAaCCMATPUBAIOT
BbIOOp mpodeccuu, CBSI3aHHOW C TMPUMEHEHHUEM OWOJIOTUYECKUX 3HAHMM.
OcBoeHne mporpaMMbl Kypca TIOMOXKET OOydYaromuMcsi TOATOTOBUTHCS K
M3YUYEHUIO OMOJIOTUH Ha yriyoseHHOM ypoBHe B 10—11 knaccax.

Heas 1 3a1aun Kypca

Hens [Iporpammbr — oOecrneyuTh UHIWBHIyalIbHbIE MOTPEOHOCTH
oOydJaromuxcsi B M3y4eHUM OHOJOTMM MO BONPOCAM, BBIXOISIIMM 3a PaMKHU
06a30BOr0 YpOBHSI.

[Iporpamma  ydWTHIBa€T  TICHUXOJOTO-TICIATOTHMYECKHE  OCOOCHHOCTH
COOTBETCTBYIOIIEH BO3PACTHOW Kareropum oOywaromuxcsi. Ee ocBoeHue
CHOCOOCTBYET pPa3BUTHIO HHTEpeca K M3y4YeHHIO Ouosioru U  chepam
NEeSATENbHOCTH, CBSI3aHHBIM C OHOJIOTME, MOTHBAlMd K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIs U HAIPABICHHOCTU JaIbHEHIIEro 00yUeHus.

N3yuyenue kypca HanpaBJieHO HA Pa3BUTHE Y 00y4aIOIINXCS:

— CHUCTEMbI OMOJIOTMYECKUX 3HAHMM KaK KOMIIOHEHTa €CTeCTBEHHO-HAyYHOU
KapTUHBI MHUPA, KaK OCHOBBI JJIsI IOHUMaHUS MPOLECCOB, MPOTEKAIOIIUX B KUBOU
IPUPOAE, SKOJOTMYHOTO OTHOLIEHUS K TPUPOJE U €€ MHOT000pa3uio;

— HHTEpeca K TMPOJOJDKEHHI0 OOyYEeHHSI Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHUs.

B pamkax pemeHusi OCHOBHbIX 3anauy IIporpamMmbl H0J1KHO OBITH
ob0ecme4eHo:

— npuoOIIeHre O0O0ydJaroluXcsl K CaMOCTOSATEIbHOM I103HaBaTEeIIbHOW U
UCCIIEI0OBATEIBCKOM IESITEIbHOCTH, K HAYYHBIM METOJaM MO3HAHUS;



— (QopMupoBaHHME MOTHBAIlUM W Pa3BUTHE CIOCOOHOCTEW K HW3YUYCHHIO
OMOJI0THH;

— (opmupoBanue yMeHUN OOBSCHATH M OIEHUBATH SIBIICHUS OKPYKAIOIIETO
MHUpa, HCMOJIb3ysl 3HAHHWS U OMBIT, MOJYYEHHbIE NPU H3YUYECHUH OUOJIOTHH,
NPUMEHSITh MX TMPU PEHICHUU MpoOJieM B MOBCEJHEBHOM >KU3HU U TPYJOBOM
NeATEeIIbHOCTH;

— OCO3HaHHE OOYYaIOIIMMHCS LIEHHOCTH OMOJOTMYECKHUX 3HAHUN B KU3HU
YEJIOBEKA, MOBBIIICHUE YPOBHS JKOJOTMYECKON KYJIbTYpPbl, HEIPUATHUE JIEUCTBUMH,
MIPUHOCAIIMX BPEJ OKPYKAIOIIEH CPEAE U 30POBBIO JIIOJICH;

— MpUoOpeTeHre 00YUYaIOIIMMUCSA OIbITA CAMOIIO3HAHUS, KITIOUEBBIX HABBIKOB
(KITFOUEBBIX KOMMETEHIINM ), HEOOXOIUMBIX JJIsl pa3TMYHBIX BUJIOB JIESITEILHOCTH.

Mecto Kypca B 00pa3oBaTe/ibHOM Ipolecce

[Iporpamma kypca «lIpakTuueckas OuojOTHUS: TEOpUsT U TPAKTUKA
paccunTaHa Ha peannzanuio B TeueHre 102 yueOHbIX 4acoB B paMKax BHEYPOUYHOU
nesitenbHOCcTH B 7—9 Kiaccax (34 gaca B 7, 8 m 9 kmacce). Kypc Moxer ObITh
UCIIOJIb30BaH  JUyIsi  oOorameHusi 0a3oBOro Kypca OHOJIOTHMH — MPaKTHUKO-
OPUCHTUPOBAHHBIM  COJCPKAHUEM W AaKTUBHBIMH BHJIAMH  JCSTEIBHOCTH
00yyaromuxcs.

[Iporpamma MOXKET CTaTh COAEPKATEIBHBIM U METOJAMUYECKUM IPUMEPOM JIs
COCTaBJICHUsI TIefJaroraMu pabo4uXx Mporpamm.

[Iporpamma kypca BHeypouHOM nestenbHOCTH «lIpakThueckass OMOJIOTHS:
TEOpUsT W TPAKTHKa» HaIlpaBieHAa Ha JOCTWKEHUE pe3yJbTaTOB, KOTOpPbIE
JOTIONHSIOT U yIIIyonsioT chopMyIupoBaHHbIe B (enepanbHO paboueit
nporpamme 1o yueoHomy npenmery «buonorus» (0a30Bbili ypoBeHB) TpeOOBaHUS
K MPEJIMETHBIM pe3yJibTaTaM.

DopMbl ACATEIBLHOCTH OOYYaIOIIUXCA MPEAyCMaTPUBAIOT AKTUBHOCTh H
CaMOCTOSITEJIbHOCTh, COYETAIOT HWHIAWBHUIAYAJbHYIO W TPYIIOBYIO padoTy.
CTpyKTypupOBaHUE TeMaTHYECKOro IjaaHupoBaHus B [Iporpamme cooTBeTCTBYET
MOPANIKY M3Y4YEHUs pa3/ieJoB U TeM OWOJIOTMM Ha 0a30BOM YpPOBHE B OCHOBHOM
IKOJIE M 00€CIeUYrnBaeT TEM CaMbIM IMPEEMCTBEHHOCTh YPOUHON W BHEYPOUYHOU
nearenbHocTH. [lpennmaraemsiii B IIporpamMme mepedeHb 3KCIIEPUMEHTAIBHBIX
UCCIICIOBAHUM SIBJISIETCS PEKOMEHOBAHHBIM, YUUTENb JIeJIaeT BIOOP MPOBEACHUS
AKCIEPUMEHTOB U HCCIEIOBAHUI C Y4YE€TOM WHIUBUAYaJbHBIX OCOOCHHOCTEH
oOyyJaroniuxcsi, OCHaIIeH!s] KaOuHeTa OMOJ0ruK y4eOHbIM 000pyOBaHUEM.

[IpeasioxkeHHbIE 2JIEMEHTHI COACPKAHUS U BUJBI JACSITEIBHOCTH MOTYT OBITh
KOHKPETU3UPOBAHBl C YYETOM MHJMUBHUAYAJIbHBIX 3alPOCOB OOYYaIOIIMXCA.
Pacmipenne copepxaHuss U BUIOB JESITEIBHOCTH CBSI3aHO C BO3MOXKHOCTBIO
BBIOOpA IMEIaroroM pas3iWYHBIX BAPUAHTOB y4€OHO-METOJIMYECKOTO O0eCIeUeHus



Kypca, a TaKkKe C CYIIECTBYIONIMMH YCIOBUSMHU IIMTKOJBHONH HH(DOPMAIIMOHHO-
00pa3oBaTenbHOM CPeIbl.

JIJis1 3HAKOMCTBA O0yUaIONmUXcs ¢ MPOPECCUSIMH, CBSI3aHHBIMU C OMOJIOTHEH,
Y TIOBBIIICHUS WX MOTHBAIIMU K W3YYCHHIO OMOJIOTHH PEKOMEHIYETCS BKIIOYUTH B
nporpaMMy SKCKYpCHH Ha MPEANPHUATHSA, B PETHOHAJILHBIC MY3€H, BY3bI.
CopepxarenbHble 3J1eMEHTBI [IporpaMMbl 1O3BOJIIOT OPraHU30BaTh Ha UX OCHOBE
NPAaKTUYECKYI0 M TOMCKOBO-HCCIICIOBATEIBCKYIO JCSATEIBHOCT, PE3YJIbTAThI
KOTOpPO MOTYT OBITh HCIIOJIB30BaHBl TIPH  peaM3alud  OOYYAFOIIUMUCS
VH/IMBHU Ty JIbHBIX TTPOSKTOB.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESTEJBHOCTH
«(ITPAKTUYECKAS BUOJIOTUA: TEOPUSA U IPAKTUKA»

7 KJIACC

Pa3nen 1. BBenenue

Hutonoruss — Hayka o kietke. CoBpeMEHHasi KIJETOYHAs TEOpHs.
DyKapuoTHBIC W TPOKApPHOTHBIC KIeTku. Bupycomorus. IIpaBmma paboTel co
CBETOBBIM MHKPOCKOTIOM. Mertoanka MIPUTOTOBJICHUS BPEMEHHBIX
MUKPOIIPETapaToB.

Ilpakmuueckas Oesamenvrocms. OCHOBbl MHUKPOCKOIUHU: IPUTOTOBICHHE
BPEMEHHBIX TpenapaTtoB W pabora ¢ Muxkpockonom. OdopmieHue pe3yabTaToB
paboThl C MUKPOCKOTIOM.

Paznen 2. bakrepuu u apxeu.

Mukpobuonorus — Hayka O MHUKpoopraHusmax. JKu3HenesTenIbHOCTh
Oaxrepwuii. [lmanobakrepuu, ux posib B mpupoje. Apxeu, uX OTINYUS OT OaKTepui.
3HadeHne OakTepuil U apXxel B MPUPO/IE, IBOJIIOMUHI H OMOTCOXUMUICCKUX ITUKIIaX.

OxcnepumenmanvrHoe uzyuenue mopgonocuu OAKMEpUualbHulX KIemoK U
KOJNOHUU Oakmepui.

Pa3znes 3. MHorooopasue 0JHOKJIETOYHBIX IYKAPHOT.

MHuoroo6pasue nmpocreimux. 3a001eBaHus, BbI3bIBAEMbIE OJIHOKJIETOUHBIMH,
uX MpopuUIaAKTHKA.

OKkcnepumenmanvHoe — usydeHue — CMmpoeHuss U JHCU3HeOessmeabHOCmuU
IIpocmeriuux.

Pewenue npaxkmuueckux 3a0au Ha  y3HaeaHue  NpoOCMEUWUX — HA
MUKpOnpenapamax.

Pasznen 4. ApxemiacTuaHbIe, WIH «PACTCHUD)

boraHnka — Hayka O paCTEHUSIX.

CoBpemenHas kinaccudukanus. OcoOOEHHOCTH CTPOCHHMSI U MHOT000pasue
pacTUTENbHBIX KIETOK. [IpocThie U ClIO)KHBIE TKaHU. PacTUTENbHBIN OPraHU3M Kak
€AUHOE LIENOE.

CnopoBble pacTeHHs. AJbBrojlorusi — Hayka O BOAOpocisax. Bomopocom —
HEeTakcOHOMHUYeckass rpynmna. (OcCOOEHHOCTH CTPOEHUSA, Pa3MHOXEHUS U
YKU3HEHHBIX LIUKJIOB BoJOpociei. bypsie Bomopocnau. Mx mosioxeHne BHE 1apCcTBa
pactennil. [IpoucxokIeHHE BBICIIMX PACTEHUNW OT XapoOBBIX BOAOPOCHEM.
MoxoBuanbie. CTpoeHue, )KU3HEAEATENbHOCTD, )KU3HEHHbIEC LIUKJIIbI. [leueHOuHKH
u AHTOLIEpPOTOBBIE. [InayHOBUIHBIE. Penykuus rameToura.
[TanopoTHukoBuaHbBIE. CTpOEHUE, KUZHEHHBIHN 1TUKII. CEMEHHbBIE PACTEHUS.



Oxcnepumenmanvroe usydenue Mophoaocuu u aHamomuu Kiemox, mKareu u
0p2ano08 pacmeHull pasiuyHblX CUCMEMAMUYECKUX KAMe20PUll.

Pa3znen 5. CTpoeHue u :xKu3HeAeATEILHOCTh CEMEHHBIX PacTeHUil

Kopenb. 3onbl kopHs. BereratuBHoe pa3smHOXkeHHE. BumonsMeHeHHs
opraHoB pactenuil. [lober u mouka. PazHooOpasue mooOeros. Jluct. AHaTtomus
aucta. YcrbuuHbld anmapar. Crebenb. Kiaccudukaius 1LBETKOBBIX pPAaCTEHUM.
OTnuuuTenpHble  NpPU3HAKM  pPACTEHUM  pa3HbIX  CEMEWUCTB:  3OHTUYHBIE,
AmapuiucoBble, Opxugnbie. @opMmylsibl U JHArpaMMbl LBETKOB Pa3IMYHBIX
CEMEUCTB.

OKcnepumenmanvroe usyienue mopg@ono2uu, auamomuu u Guauonocuu
0p2amno8 Y8emKo8020 pACMEHUS.

Pewenue sspucmuueckux 3adau.

Pa3zpges 6. JxoJiorust pacrenuii. PacteHusi B IpUPOAHBIX CO00IECTBAX

DKOJIOTUYECKUE TpymIbl pacTeHuid. [IpsiMoe M KOCBEHHOE BO3JACICTBHE
opraHu3mMoB Ha pactenus. Pusocdepa. Mukopuza. 3eneHbie yaoOpeHUs.
dutoneno3. buoreno3. Oxocucrema. buopasnoobpaszue. Dmopa.Pemenue
CUTYallMOHHBIX 3a]1a4.

Pewenue cumyayuonnwvix 3adau.

OKcnepumenmanvHoe  uzydeHue  0COOeHHOCmel  CMpOeHus  pacmeHuil
DPA3IUYHBIX DKOJIO2UYECKUX SPYNN.

Pa3nen 7. PacTuTe/IbHBIA MUP U AEATEJIbHOCTH YeJI0BEKA

Otanbl  pa3BUTUS ~ pacTuTedbHOoro wmupa. Ilameoboranuka. LleHTpbI
MHOTO00pa3usi U TPOUCXOXKIEHUSI KyJIbTypHBIX pactenuid nmo H.M. Basuiosy.
IIpongoBosibcTBEHHAs 6€301aCHOCTh U OaHKH ceMsH. CeleKus U OMOTeXHOIOTHS.
Pacrenus ropona.

JKcnepumenmanvHoe uzyueHue KyabmypHolX pacmeHul.

8 KIIACC

Pa3znes 1. I'pu0b1 U rpudonogo0HbIe OPraHU3MbI

Muxkonorus. I'pynnel rpu6oB. CtpoeHue rpu00B pa3HbIX CUCTEMATHUECKUX
rpyni. Mukopuza. IlnecHeBbie rpu0Obl. CbenoOHbIE UM SAOBUTHIE T'PUOBL
3uromunieTsl. AckomunieTsl. bazugonmunersl. OoMuieTsl. JIMmanHuKHy.

DKcnepumeHmanobHoe — U3y4eHue  CMpOeHUus,  HCU3HeOesmenbHOCmU U
MH02000pa3zus 2pub08 u IUUAUHUKOS.

Pa3gen 2. ’KuBoTHbBIE

3o0s0rUsl — HayKa O >KUBOTHBIX. OOIIME U CleNUaIbHbIE METOJIBI U3YYCHUS
®uBOTHBIX. [Ipodeccuu, cBs3anHble ¢ 300j0rueld. OCOOCHHOCTH CTPOEHUS



KUBOTHOM KJIeTKU. OCOOEHHOCTH KMBOTHBIX TKaHel. OpraHbl U CUCTEMbI OPTaHOB
#KUBOTHBIX. DopMma Tena. Cummertpusi. Pazmepbl KUBOTHBIX.

OKcnepumenmanvHoe uzyyeHue Kiemok U mKaHeli HCUGOMHUBIX.

Pewenue skcnepumenmanvruix 3a0au na onpeoenenue muna mKauu.

Pasznes 3. CTtpoeHue M :KU3HEACATEILHOCTD ;)KHBOTHOI'0 OPraHUu3Ma.

Opranu3MeHHbIH YPOBEHb OPraHU3ALMH KU3HH.

[luranue: 3HAOUMTO3 M DK30IMTO3; OCOOCHHOCTHM MHUTAHUS >KUBOTHBIX.
Jlpixanue: crnocoObl MONyYeHUs] KHCIOPOJa, JAbIXaHUE B Pa3HBIX Cpelax KU3HU.
TpaHCHOpT y KMBOTHBIX: MOJIOCTH T€JIa, 3BOJIKOLMS IOJOCTH TEla YKUBOTHBIX,
CBSI3b C CHUCTEMOM TpaHCHopTa. BeineneHue: OCMOC, THUMBI BBIACIUTEIBHOU
CHUCTEMBI, CBSI3b BBIJCIUTEIIBHOM CHUCTEMBI C THUIIOM NOJOCTH Tena. Omopa u
JBUKEHUE: TUJIPOCTATUYECKHUM, HApYKHbIM, BHyTpeHHUI ckenet. [lnaBanue, Oer,
nosier. Perynsamusi mpoueccoB >KM3HEACSATEIbHOCTU: THUIBI HEPBHOM CHUCTEMBI y
KUBOTHBIX,  TyMOpalibHas  peryyanus.  Pa3MHOXEeHME y  JKHBOTHBIX:
Pa3aeNbHONOIOCTh, TAPTEHOTCHES.

OKcnepumenmanvroe u3yyeHue Cmpoenuss u QYHKYUOHUPOBAHUSL OP2aAHO8 U
cucmem Op2aHo8 HCUBOHDIX.

Pewenue sspucmuueckux 3a0au no meme ovixanue, HepeHAsl U CYMOPAIbHAS
pecyaayusi.

Pa3znen 4. PazHooOpa3ue ;KUBOTHBIX

JIByxciioliHble W TpexcioiHble >kuBOTHbIE. Tun Ilinockue, Kpyrisie,
Konpuareie wepBu. Tunm Mosumrocku. Tun Ynenuncronorue. Tunm XopHOBBIE.
Pa3noobpa3ue u spomorus [1o3BoHOUHBIX KUBOTHBIX. Haakmacc Peiowr. Kiace
3eMHOBOAHBIE. AMHUOTHI. [IpecMbikaromnuecs. [Ituipl. MiekonuTaroniue.

OKkcnepumenmanvHoe usydeHue BHEUHe20 U  BHYMPEHHe20 CMpPOeHUs
JHCUBOTNHDIX.

Pa3znen 5. IBosionus ¥ 3KO0JIOTUA KUBOTHBIX

DBoJIOLMS OECTIO3BOHOYHBIX M TTO3BOHOYHBIX KMBOTHBIX. Cpesia ooutanus u
9KOJIOTHYECKas HUIlla. 3aKOH ONTUMYyMa. 3aKOH JUMUTUPYIOIIEro (hakTopa. 3akoH
DKOJIOTUUECKON WHAuMBUAYyalbHOCTH BUIOB. IlpaBmino Aunena. IlpaBuio
beprmana. ApanTamum ;KMBOTHBIX K cpenie ooutanus. [Tapazutuszm.

Oxcnepumenmanvroe u3yyeHue IK0N02UYeCKUX hakmopos.

Pasznes 6. Z/KuBoTHBIC U YeJIOBEK

Benenne npompicia  JKMBOTHBIX HAa  OCHOBE HAy4YHOTO  MOJXO0AA.
OnomamHuBanue XUBOTHbIX. Cenexkuus. IItuneBoactBo. JKMBOTHOBOICTBO.
KuBoTHbie-BpeauTeny. CHHAHTPONHBIE BU/IBI KUBOTHBIX. AlanTanus >KUBOTHBIX
B YCIIOBUSIX TOPOJA.

Hccnedosanue e3aumooeticmeusi HcuU8OMHbIX U 4el08eKd.



9 KIIACC

Pasnen 1. Beenenue

Cucrema OHMOJOTMYECKMX HayK, u3ydaromux yenoseka. [Ipodeccun,
CBA3aHHBIE C HAyKaMH O yesoBeke. [lepcrekTuBbl pa3BUTHs 3HAHUK 00 OpraHu3Me
YEJIOBEKA U €T0 CBA3SX C OKPYKAIOLIEH CPEION.

Paznen 2. O01mmii 0030p KJIETOK U TKAHEH YeJIOBEKA

OOmeH BemiecTB Kak OCHOBa >kM3HU. OpraHudeckue BEIIeCTBA KIETKH.
Butamunbsl. AT®. [Mutonorus. Tunel TKaHel opraHu3Ma 4eJIOBEKa.

Oxcnepumenmanvroe usyyeHue Kiemrku U OUOXUMUYECKUX NPOYECCO8 8 Hell.

Pewenue npaxmuueckux 3a0au Ha onpedenenue muna MKAHU HA
MuKponpenapame.

Paznen 3. HepBHas cucrema

[IpoBomsmue MyTH CIMHHOTO MO3Tda. AHATOMHS TOJIOBHOTO Mo3ra. L{eHTphl
COMATUYECKOM M BETETATUBHONW CHUCTEM B LEHTPAJIbHOM HEPBHOM CHCTEME.
Peduexroprnoe xombuo. Heiponnas cetb. Kimaccudukanuu pedraexcoB. Poib
uccnenoBanuii WM.II. IlaBnoBa. @ynkunonanbHblie cucteMbl [I.K. AHoxuHa.
Hcnonp3oBanne mpuHIUNA pabOThI HEUPOHHBIX CETEH B HUCKYCCTBEHHOM
uHTemekre. ['ematosHuedannueckuii 6aprep. MeTobl HccieI0BaHus MO3TOBOM
AKTUBHOCTHU U CTPOEHUS CTPYKTYP HEPBHOW CUCTEMBI.

IKCcnepumenmanvbHoe uzyueHue HepeHol CUCHEMbL.

Paznen 4. CeHcoOpHBIE CHCTEMBbI

Knaccudukanus penentopoB. @Dusznyueckue U XUMUYECKHE OCHOBBI
BoctpusaTHsl cBeta. CTpoeHue ceTyaTKu. MeXaHu3M BOCHPHUATHS U 00padOTKU
3BYKOBBIX BOJIH. CBsI3b IIEHTpPA ClIyXa U LEHTPA PEUH.

OKcnepumenmanvrHoe uzyyeHue CeHCOPHbIX CUCTIEM.

Pa3znen 5. JHgpokpuHHas cucrema

MonekynsapHble MEXaHW3Mbl JCHCTBUS TOPMOHOB Ha KIETKH-MHILEHU.
l'unoranamo-runodusapHas cucrema. HapymieHusi, cBsi3aHHbIE C THUIO-U
rUNepPyHKIUIMA TOpMOHOB. [Ipoume opranbl, BBIIEISIONME TOPMOHBI.
HccnenoBanue cTpoeHUs XKene3 SJHAOKPUHHON CUCTEMBI.

Pasnen 6. [loBenenue

Peduexc. Ycnosnasie peduekcer. [lens. Motus. [Totpedbnocts. Pedexc nenu
no [IlaBmoBy. [IuHamuueckmii  crepeorun. VmnpuHTHHT.  MeXxaHU3MBbI
BO3HUKHOBEHU d3Mouui. HeliporymopaibHas peryssnus IojJ0BOro noBeICHUS.

lIpumenenue meopemuueckux 3HaHUuli 0 pegrexcax Ha npaKmuxe.

Paznen 7. OnopHo-ABUraTeJIbHBIN anmapar



Koctu. Hapyienus crpoenusi ckeneTHou cucteMbl. TpaBmbl. 3a0oneBaHus
ONOPHO-/IBUTATEIIBHOTO aIllapara, CBSI3aHHbIE C MPAMOXOXKICHUEM. MBIIIBL.
OCHOBHBIC MBIIIITHI TEJIA YeTOBEKA. ATPOQUS MBIIIII, TPUIHHBI U JICUCHHUE.

OKcnepumenmanvHoe uzyyeHue CMmpoeHusi u QYHKYUOHUPOBAHUSL ONOPHO-
08U2amenbHOU CUCHeEMb.

Paznen 8. KpoBeHocHasi u ium@paTudeckasi CHCTEMbI

OcobeHHOCTH CTpoeHUsT H  (QYHKIHMOHUPOBAHUS CEPJICYHOM  MBIIIIIHI.
KpoBenocnass u numdaTudyeckas CUCTEMbl OpraHu3Ma. BHyTpeHHss cpena
Opra”Hu3ma.

OKcnepumenmanvruoe uzydenue CmpoeHus u pabomvl Op2aHo8 KPOBEHOCHOU
cucmembi.

Paznen 9. UMMyHHas cuctemMa

3nauenue padot M.M. Meunukona, II. Dpauxa no M3yyeHUI0O UMMYHUTETA.
Bpoxnennsiit ummynuret. [IproO6peTeHHbIi UMMYyHUTET. BakIIMHBI U CHBIBOPOTKH.
Opransl HEHTPAIBHOW HMMYHHON CUCTEMBI.

Cocmaenenue cxemvl 803HUKHOBEHUS UMMYHHO20 OMEEma no ONUCAHUIO.

Paznen 10. JIpixaTeabHasi cHCTEMA

Bo3nyxoHocHble miyTh ©  Jerkue. @POU3MONOTHs MPOLECCA JIBIXAHHUS.
Cypdaxrant. Mndekronnubie 001€3HU, NEpEeaaronuecs 4epe3 Bo3AyX, U Mpoyue
3a00JieBaHUs OpPraHOB JbIXaHWs. BrnusHue TabakOKypeHHUs] Ha  OpraHsbl
JbIXaTEJIbHOW CUCTEMBI.

OKcnepumeHmaniobHoe — U3yueHue — CMpoeHusi U QYHKYUOHUPOBAHUSL
O0bIXAMeNbHOU CUCTEMDbI.

Pa3zpnes 11. IlnmeBapuTebHas cucTeMa

@uU3MONOrus NUILEBAPUTEIBHON CUCTEMBI. XHWMHWYECKUUA COCTAB CIIOHBI,
KEIYJOYHOTO COKa, NOKEIYJAOYHOTO COKa, JKEJIYM, COKAa TOHKOM KHUIIKH.
Heundexknuonnble M ayTOMMMYHHbIE 3a00J€BaHHMS CHUCTEMBI MHIIEBAPEHUS.
PaccTpoiicTBa nuIeBoro NoBEAEHUA.

DKcnepumeHmanvHoe uzyueHue Qu3UoI02uU NUesapeHus.

Paznen 12. BouaeaurtedabHass cucreMadu3noioTHUECKUE  IPOIECCHI
dbopMupoBaHUs BTOPUYHON MOuM. PoONlb TOYKH B PEryJslUA apTEPUATHLHOTO
naBiieHus.  3a00JeBaHUSI  OPraHOB  MOYEBBIJCIUTEIBHON  CHUCTEMBI,  HX
npenynpexacaue. ckyccrBennas nouka. Jluanus. Tpancrmantanys NO4KH.

DKcnepumeHmanbHoe u3yueHue Cmpoenusl 8bl0eaUmeIbHOl CUCTEeMbl.

Pa3nea 13. IlosioBast cucrema

MencTtpyanbHblil UK. HepBHas U rymMopasibHasi peryisius paboThl OpraHOB
noJioBol cuctembl. [lmaHupoBaHue OEpPEeMEHHOCTH, METOJbI KOHTPAICIIIUU.
bepemennocTs u makTarus. 3a00neBaHus, IEPEIAIOIIUECS TOJIOBBIM ITyTEM.



H3yuenue eucmonozuueckux npenapamos.

Paznen 14. Koxka u ee mpou3BoIHbIE

Cnou »snunepmuca. Cnou npepmbl. [logkoskHast >kupoBasi —KieTyaTka.
[IpousBoaHbIE KOXKH: HOTTH, BOJOCHL. 3a00JieBaHUS KOKU U UX MPEAYNPEKICHUE.
[IpodunakTika u neppasi MOMOIIb IPU TEILUIOBOM M COJTHEYHOM yJapax, OKorax u
0OMOpOKEHUSX.

IKcnepumeHmanbHoe UCCie008aHue C8A3U CMPOeHUs: U OYHKYUL KONHCU.

Pa3znes 15. Ajantanum opranusMa 4ejioBeKka

Tepmoperynsauus. ['unoranaMmyc Kak LEHTP HEHPOTYMOPAIBHOM PETYIISIINAN
teriooomena. [loBeneHueckue aganTanuu. AnanTaluy 4eloBeKa, €ro OpraHoB U
TKAHEW K HU3KAM KOHLEHTpauusM Kuciopojga u runokcuu. Ilepectporika
MeTa0oIM3Ma KJIETOK B yCI0BUU runokcuu. IlepecTpoiika Merabonn3Ma KIETOK B
ycinoBusix rojonanud. I{upkagueie putmbl. TpenupoBku. Ponb  ¢usznueckoi
AKTUBHOCTH B COXPAaHEHHM 3J0pPOBbsS 4YEIOBEKAa. AJanrtanus K HEBECOMOCTH.
[TepecTpoiikn MeraboiM3mMa B YCIOBUSAX HU3KOW T'paBUTAIUU, MPOQPHIAKTHUKA
HETaTUBHBIX ITOCJIEICTBUMN.

Pewenue cumyayuonnvix 3adau.

Paznen 16. I'eHeTuka yesnoBeka

Mexanusmbl onpeneneHuss mnoJia. [lonoBele XpOMOCOMBI M ayTOCOMBI
yesioBeka. M3MeHunBoCTh. MenuunHcKas reHeTUKa. POJib TEHETUYECKUX aHAIU30B
Ipy TUIAHUPOBAHUM U KOHTpOJIE OEPEMEHHOCTH. DTHUECKHE aCIEKThl BHECEHUS
V3MEHEHUH B TEHOMBl pAa3JIMYHBIX OpPraHU3MOB, B TOM YHCJE YEJIOBEKA
I'enetnueckass unHxkeHepusi. ['eHOMHOE pegakTHpOBaHUE. DTHUYECKHE ACIEKTHI
BHECCHHS U3MEHEHUN B TEHOMBI PA3JIMYHBIX OPraHU3MOB, B TOM YHCJIE YEJIOBEKA.

OKcnepumenmanvHoe uzyyeHue Hacae0CmeeHHOCmU U USMEHYUBOCTNU.

Pewenue cnooicnvix cenemuueckux 3a0ay Ha pazmvle popmul HACIEO0B8AHUA.

Paznen 17. AnTponorenes

VYHUKanbHbIE TPU3HAKA TOMUHUI. Bblcokopa3BuTbii Mo3r. CXOACTBO M
paznuyus YeJoBeKa M 4enoBeKooOpasHbix 00e3bsiH. [llumnanie kak Onmmxailiimii
YKUBOM POJICTBEHHUK YEJIOBEKA.

OKcnepumenmanvrHoe uzyyeHue 380I0YUOHHBIX USMEHEHUN Yel06eKd.

Pa3znen 18. YUesoBek u OKpy:kawinas cpeaa

3aBUCUMOCTh 3/IOPOBbSl YEJOBEKA OT COCTOSIHUS OKPYXKAIolIEH CpeJbl.
Mukpoxymmmar xuiblx nomemenni. Guszunonorusa tpyaa. OakTopsl, HAPYILIAOIME
3I0POBbE. YKPEIUIEHUE 3/I0POBbS. AHTPOINOTEHHBIE BO3JCHCTBUS Ha CpeELdy.
AHTpOIIOTEHHBII  KPYrOBOPOT. OKOJOTMYECKUE KPU3UCBI M HUX IPUYUHBI.
KosBomtonus obmecta u npupoisl. ParronansHoe mpupoaonoib30BaHue.



OKcnepumenmanvHoe usyueHue memnepamypwvl, Koauvecmed Kuciopood u
VeNeKUCI020 2a3d 8 Haydjle U 8 KOHYe YpoKa 8 Kabumeme OUOI02UU NPU NOMOWU
O0amMyuUKO8.



INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe e6ocnumanue: TOPAOCTb 3a BKJIAJ POCCHICKUX H
COBETCKUX YUEHBIX B Pa3BUTHE MUPOBON OMOJIOTMUECKON HAYKU;

2) epasicOoanckoe gocnumarue: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM
JeSITEIbHOCTH ITPH BBIITOJIHEHUH HCCIIEA0BAaHNUN U IPOEKTOB;

3) yewHocmu HAayyHO20 NO3HAHUsA. OPUEHTALWs Ha COBPEMEHHYIO CHCTEMY
HAYYHBIX TMPEACTaBICHUI 00 OCHOBHBIX OHOJIOTHYECKUX 3aKOHOMEPHOCTSIX,
B3aMMOCBS3SIX YEJIOBEKa C MPUPOJIOH, Pa3BUTHUE HAYYHOH JIHOOO3HATEILHOCTH,
MHTepeca K OMOIOTHYecKOi HayKe, HaBBIKOB HCCIEA0BATEIHCKON NESATEIbHOCTH;

4) popmuposanue Kyrbmypsvi 300p08bs: OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0POBBIO U YCTAHOBKA Ha 3JI0POBBIA 00pa3 >KU3HH, COOIIOACHHUE MPABHII
Oe3omacHOCTH, B TOM YHCIE, B TOM 4YHUCJIE COBEPLUICHCTBOBAHHE HAaBBIKOB
0e301acHOro MOBEJCHUS B IPUPOIHON Cpeie;

5) mpyooeoe eocnumanue: aKTUBHOE YYacTHUE B PEUICHUU MPAKTUYECKHUX
3a7a4  OMOJIOTMYECKOM U  DKOJOTMYECKON  HampaBICHHOCTH, HMHTEpPEC K
IPAKTUYECKOMY M3YyUEeHHIO POo(decCHii, CBSI3aHHBIX ¢ OMOJIOTHEN;

6) aKonoeuueckoe gocnumanue: OCO3HAHNUE PKOJOTUYECKUX MPOOJIEM U MyTel
UX PpEIIeHUS; TOTOBHOCTh K Yy4YaCTUIO B MPAKTUYECKOW ACSATEIbHOCTU
HKOJIOTUYECKON HaIlpaBI€HHOCTH; LIEHHOCTHOE OTHOILIEHUE K POAHON IPUPOIE.

METANIPEIMETHBIE PE3YJIBTATbHI

1. Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

1) Bazosvie nocuueckue 0eticmeusi.

BBIIBIISITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH OMOJOTHYECKUX
0OBEKTOB;

npeajaraTb KpUTEPUM U BBISIBISTH 3aKOHOMEPHOCTH M TMPOTUBOPEUHUS B
paccMaTpuBaeMbIX (pakTax;

BBISIBJISITh ACPUIUTHI MH(DOPMALUK, NaHHBIX, HEOOXOIUMBIX ISl PEIICHUs
MOCTaBJICHHOM 3a/1a4H;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBS3H NMPU U3YYCHUU OMOJOTHYECKHX
SIBIIGHUH M TPOIIECCOB, GOPMYIUPOBATH THIIOTE3bI, IENATh BEIBOIBI;

CaMOCTOATENIbHO BBIOMpaTh Ccrnoco0 pemnieHus ydeOHOWl OHMoIornyecKomn
3ajayn  (CpaBHMBATh HECKOJIBKO BAapUAHTOB peElLIEHUs, BBHIOMpaTh Hauboliee
MOJIXOISIINAN C YUETOM CaMOCTOATENLHO BBIICTICHHBIX KPUTEPHUEB).

2) bazosvle uccnedosamenvckue oeucmausi:



IPUMEHATH METOJBl HAYYHOTO NO3HAHUS KUBBIX OPraHW3MOB M IIPOIIECCOB
Ha SMIIUPUYECKOM M TEOPETHUECKOM YPOBHAX B y4eOHOM MO3HABaTEIbHON U
UCCJIEI0BATENBCKON NEATEIbHOCTH;

aHAIU3UPOBaTh (PAKThI, BBISBIATE U (POPMYIHPOBATH IPOOIEMY, ONPEIEISTH
1eib M 337a4M, COOTBETCTBYIOLIUE PEIICHUIO MPOOJIeMbl; MpeasiaraTh TUIIOTE3Y U
OCYLIECTBJISITh €€ MPOBEPKY; MPOBOJUTH U3MEPEHUS HEOOXOAMMBIX MapaMeTpoB,
BBIUMCJIEHUSI, MOJEIUPOBaHNE, HAOIIOAEHUSI U SKCIIEPUMEHTBI, CaMOCTOSATEIbHO
POTHO3UPOBATh PE3yJbTAThl, (HOPMYIUPOBATH OOOOIIEHUS] W BBIBOABI IO
pe3yibTaTaM IPOBEACHHOIO OMNbITA, HCCIEAOBAHUS, COCTAaBISATh OTYET O
npojenaHHoN padoTe;

3) Paboma c unghopmayueii:

OpUEHTHUPOBAThCA B Pa3JUYHBIX HCTOYHMKAX UWHGoOpManuu (Hay4HO-
nomyJsipHasi JuTeparypa OMOJIOTMYECKOTO COJEpXaHUs, CIpPaBOYHBbIE MOCOOus,
pecypcsl HTEpHETA);

IPUMEHATh PA3JIMYHBIE METOJbI, HHCTPYMEHTBI M 3aIIPOCHl NPU IOUCKE M
orOope HMH(pOpPMAIMK WM JAHHBIX M3 HCTOYHHMKOB C YYETOM MpPEJI0OKEHHOU
yueOHOM 3a/1auM U 3aJaHHBIX KPUTEPHUEB;

OPUMEHATh 3HAKU U CHUMBOJIBI, (POpMYJibl, a0OpeBUATyphl, UCIOJIb30BaTh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

2. KomMyHMKaTHBHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:

nyOlIMYHO  BBICTYNATh €  IpE3EHTAlMEed  pe3yJIbTaTOB  BBINOJIHEHUS
OMOJIOTMYECKOTO  JKCIepUMEeHTa  (UCCIIEOBATEIbCKONM  JabOpaTopHOM MU
MPAKTUYECKON pabOThI, yUeOHOTO TIPOEKTA);

IUTAaHUPOBATh OPraHU3AIMIO COBMECTHOW pabOThI, ONPEAESATh CBOIO POJIb,
pacnpenensaTh 33/1a4i MEX1y WICHAMH CPYIIIIbI;

BBINIOJIHATh CBOK0 YacTh pabOThl, KOOPAMHUPOBATH CBOM JEHCTBUSA C
JNEUCTBUAMM JIPYTUX YJIEHOB KOMaH/Ibl, ONIPEAENIATh KPUTEPUH IO OLICHKE KauecTBa
BBIINIOJIHEHHO! padoThI;

pelaTth BO3HUKAIOIIKME IPOoOJIeMbl Ha OCHOBE ydeTa OOIIMX HHTEPECOB U
COTJIACOBaHUS MO3UIIMIM, y4acTBOBaTh B 0OCYKICHUH, 0OMEHE MHEHHUSIMH,

«MO3TOBOM HITYpMe» U JAPYTuX (popmax B3auMOACHCTBHUS.

3. PeryisiTUBHbIC YHHBepPCcalbHbIe y4eOHbIE 1eHCTBUA:

COOTHOCHUThH CBOM JIEHCTBHUS C IUIAHUPYEMBIMHU pE3yJIbTaTaMH, OCYIIECTBIISTh
CaMOKOHTPOJIb €STEIbHOCTH;

KOPPEKTUPOBATH CBOIO AEATEIbHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.



INPEAMETHBIE PE3YJIBTATBI

7 KUIIACC

K xoniyy oOydeHust B 7 Kjlacce NMpeaMETHbIE pe3yJibTaThl M3YUYEHUS! Kypca
BHEYpOUHOIl nesArenbHOCTH «lIpakTnyeckas OHOJOTHS: TEOPUS M NPAKTUKA»
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUaIOIIUXCS YMEHUIA:

1) xapakTepu3oBaTh pa3/esbl OOTaHUKH, ONIEPUPOBATh 3HAHUSIMU aHATOMMH,
THCTOJIOTHH U (PU3HOJIOTHH PACTCHUIA;

2) npuUMEHATh OWOJOrMYECKMEe TEPMHHBI M TMOHATUSA (B TOM YHCIE:
LUTOJIOTHSI, SKOJIOTHSI PACTEHHI, MUKPOOUOJIOT S, TPOTUCTOJIOTHS, CYNEeprpyIma,
pacTUTENbHOE COOOIIECTBO, CHOPOBBIE pPACTEHUS, CEMEHHBbIE pPACTEHHs) B
COOTBETCTBHUHU C [TOCTABJICHHOM 3a/1aueil;

3) onucbIBaTh OCOOEHHOCTU CTPOEHUS U KU3HEIEATEIBHOCTH PACTUTENBHOIO
OpraHu3Mma;

4) paznuuaTh BHYTPEHHEE CTPOEHHE OPraHOB PACTEHHUU Ha IMOMEPEUYHBIX U
IPOJOJIBHBIX Cpe3ax;

5) onuChIBaTh KUBBIE U TepOapHbIEC FK3EMIUISIPBI PACTEHH MO IUIaHY, YacTH
pacTeHUM 1O M300paKEHUAM, CXEMaM, MOJENSIM, MYyJisDKaM, pellbeHbIM
Ta0IUIIaM;

6) XapakTepu30BaTb OCHOBHBIE TIPYMIbl OJHOKJIETOYHBIX OpPraHU3MOB U
BBISIBIISITE MEXY HUMH 3BOJIIOLUOHHOE POJICTBO;

7) BBIABIATH 3aKOHOMEPHOCTH U MOp(hOPU3NONOrHYECKUe aJanTaluu
(BUIOM3MEHEHUSI OpraHOB) pACTEHHM K pa3IUYHBIM YyCIOBUSIM OOWUTaHUS,
HAXOJUTh CBA3U MEXIY CTPOCHHUEM OpraHa M BBINOJHAEMON UM (DYHKIIHEH;

8) BBIMOJIHATH NPAKTUYECKHUE U JIaOOpaTOpHbIE PAa0dOTHI MO MOP(OJIOTUU H
(GU3HONOTMN PACTEHHUM, CUCTEMATUKE pACTEHUM, albrOJIOTMM, MHUKOJOTUU U
MHUKpPOOMOJIOTHH, B TOM YHCIE pabOThl C MHUKPOCKOIIOM C IOCTOSSHHBIMU
(puxcupoBaHHBIMM) U BPEMEHHBIMM MHKpOIIpernapaTamMH, HCCIEA0BaTEIbCKUE
paboThI C UCTIOIB30BAHUEM MPUOOPOB U MHCTPYMEHTOB 1M (PpOBOiIt TabopaTopun;

9) oneprpoBaTh 3HaHUSAMHU O MPUUYUHAX PACHPOCTPAHEHHBIX MH(PEKIIMOHHBIX
00Je3Hel pacTeHUl, TOHUMAaTh MPUHUUIIBI OOpbOBI ¢ MATOT€HAMU U BPEIUTENSIMU
pacTeHumil;

10) mpuUMeHATh MOJIyYeHHBIC 3HAHUS JIA BBIPAIIMBAHUS W Pa3MHOXKCHUS
KyJIbTYPHBIX PaCTCHU;

11) craBuTh mpocTeiiire 6MOIOrMUYeCKHE ONBITHI U AIKCIIEPUMEHTHI;

12) cobOmonarh mpaBuia O€30MaCHOrO Tpyda Mpu paboTe ¢ Y4eOHBIM U
1a00paTOPHBIM 00OPYIOBAaHHEM B COOTBETCTBUU C MHCTPYKIUSMU;



13) wucnonb3oBaTh 3HAHUS O TMPU3HAKAX CEMEHCTB JIBYJOJIbHBIX U
OJIHOJOJIBHBIX PACTEHUH IS ONPEIEIEHUS UX CHCTEMATHYECKOTO MOJI0KEHNUS;

14) BbLAENATH CYLIECTBEHHBIE NPHU3HAKU CTPOCHUS U KU3ZHEAEATEIbHOCTH
pacTeHul, OakTepHii, apxei, rpuOoB;

15) BBIABIATH 4YEPTHl MPUCIOCOOJEHHOCTH PACTEHHM K cpejae OoOuTaHus,
3HAUYEHUE FKOJOTUYECKUX (PaKTOPOB JJIsl paCTCHUM;

16) xapakTepu30BaTh pacTUTEIbHBIE COOOIIECTBA;

17) mpuBOAUTH MPUMEPHI KYJIbTYPHBIX PACTEHUW M MX 3HAYCHHUS B JKU3HU
YEJI0BEKA, ONEpUPOBATh

18) moHMMAaTh MPUYMHBI BOSHHUKHOBEHHS SKOJIOTHYECKHX MPOOJIEM H 3HATH
MepbI OXPaHbl PACTUTEIBLHOTO MUpPa 3EMJIN.

8 KUIACC

K xonmy oOyuenust B 8 Kiiacce mpeaMETHbIE Pe3yJibTaThl M3YUYEHUs Kypca
BHEYpouHOU nestenbHOCTH «lIpakTuyeckas OWOJNOTHS: TEOpUS M TPAKTUKA»
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

1) ucnonp30BaTh 3HAHUS 10 300J0TMHA M MHUKOJIOTMM JUISL CBS3U C APYTMMHU
HayKaMH U TEXHUKOU;

2) XapakTepu3OBaThb NPUHIUIBI KIACCU(UKAIUU JKUBOTHBIX, BHUJ Kak
OCHOBHYI) CHCTEMATHUYECKYI0 KaTErOpHIO, OCHOBHBIE CHUCTEMATHYECKUE TPYMIIbI
YKUBOTHBIX;

3) nOpuUMEHSTh OHOJIOTMYECKHE TEPMUHBI U TIOHATHS (B TOM YHCIE:
MUKOJIOTHSI, DKOJOTHSI JKMUBOTHBIX, ATOJIOTHS, NAJC0300JIOTUsl, MapTEHOTCHE3,
pediiekc) B COOTBETCTBUU C TTOCTaBJICHHON 3a1a4ei;

4) packpsiBaTh 00IIME MPU3HAKH )XKUBOTHBIX U TPUOOB, YPOBHU OpPTaHHU3AIIUN
KUBOTHOT'O Y TPUOHOIO OpPraHu3ma;

5) cpaBHUBATH KUBOTHBIE TKAHU U OPraHbl )KUBOTHBIX MEXAY COOOM;

6) CpaBHUBaTh CHCTEMbl OPraHOB MEXIy CO0OM U  ONpenensTh
3aKOHOMEPHOCTHU CTPOEHUS CUCTEM OPTaHOB B 3aBUCHMOCTH OT BBINIOJIHSIEMON UMH
byHKIMY;

7) BBIABISATH IPUYUHHO-CIEICTBEHHBIE CBSI3M  MEXAY  CTPOCHHEM,
KU3HEACSITENPHOCTBIO M cpelod  OOMTaHUS  KMBOTHBIX  H3y4aeMbIX
CUCTEMATUYECKUX TPYyII;

8) BBINOJHATH MPaKTUYECKUE U JabopaTopHble padOTHl MO MOPQOJIOTHH
rpu0oB, MO MOP(OJOTrUU, AHATOMUHU, (PUMOJIOTMH M TOBEACHUIO >KUBOTHBIX,
UCClIeIoBaTeNbCKUe pPabOThl B TOM UHCIE C MCHOJB30BAHHEM MPUOOPOB U
WHCTPYMEHTOB 1M (poBOil TabopaTropuu;

9) ycraHaBiIMBaTh B3aMMOCBS3M MEXKIYy THUIOM TIOJIOCTH TeEJla, TUIIOM
KPOBEHOCHOW U BBIJICIIUTEIIBHON CUCTEM;



10) packpbiBaTh pojib TPUOOB U KUBOTHBIX B €CTECTBEHHBIX AKOCHUCTEMAX U
co00IIIeCTBAX;

11) wucmonb3oBaTh METOABI OHOJOTHHU: TMPOBOAUTH HAOMIOACHUA 32
KUBOTHBIMH, OIHUCHIBATH OPTraHbl W CUCTEMbl OPTaHOB KUBOTHBIX, MPOBOJUTH
npocTerne OMOJOrNYECKHE ONBITH U AKCIIEPUMEHTHI.

9 KUIIACC

K xonmy oOydenuss B 9 kiiacce mpeaMeTHbIE Pe3yJibTaThl M3YUYEHUs! Kypca
BHEYpouHOU nestenbHOCTH «lIpakTudeckas OWONOTHS: TEOpUs M TPAKTUKA»
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

1) xapakTepr30BaTh HAYKH O YEJIOBEKE U UX CBA3b C APYTUMHU HAyKaMU;

2) OOBSACHATH POACTBO YEIOBEYECKHX pac, OCHOBHBIE A3Tambl U (PaKTOPbI
ABOJIIOLIMHU YEJIOBEKa;

3) nOpuUMEHSTh OHOJIOTMYECKHE TEPMUHBI U TIOHATHS (B TOM YHCIE:
AHTPOIOJIOTHUS,, MUKpOdIIOpa, MUKPOOMOM, MUKPOCUMOHMOHT, T'€H, F€HETHYECKas
WHKEHEpHsi, OMOTEXHOJIOTHS, aJlIelb, TeHOTHUII, (PEHOTHII, CKpEelTMBaHue, MyTaIusl,
XpOMOCOMa, FT€HOM) B COOTBETCTBMHM C ITOCTABJICHHOMN 3aJ1a4uei;

4) npoBOIWUTH ONHUCAHUE KIETKHW, TKaHW, OpPraHOB, CHCTEM OpPraHOB,
OpPraHU3MOB I10 BHEIIHEMY BUY (M300paKEHUIO), CXEMaM;

5) cpaBHUBATh KJIETKH pa3HbIX TKaHEH, PyNn TKaHEH Mexay coOoil, nenarhb
BBIBO/Ibl HA OCHOBE CPaBHEHUS,

6) cpaBHUBAaTb MUTO3 U MEWO3;

7) XapakTepu30BaTh OCHOBHBIC MOJOKEHMS KJIETOYHON TEOpWHU, 3aKOHBI [
Mennens, 3akoH Xapau—BaitnOepra;

8) wmcmonb30BaTh OWOJOTHYECKHE MOJCIHM [UIs aHaIW3a OCOOCHHOCTEH
CTpOEHHUA U (PYHKIIMOHUPOBAHUS OPTraHOB U CUCTEM OpPIaHOB YEJIOBEKA;

9) OOBSICHATD HEUPOTyMOpPaJIbHYIO PEryJISALNIO MPOLIECCOB
AKU3ZHENIEATEIbHOCTH OPraH13Ma YeJIOBeKa;

10) cpaBHUBATH OE3yCIOBHbBIE U YCIOBHBIE pe(IIEKCHI;

11) pa3nuuaTh HacIEACTBEHHBIE M HEHACIEJICTBEHHbIE (MH(PEKIIMOHHEIE,
HenH(EKIMOHHbIE)  3a00JeBaHUsI  YeJIOBEKa, OOBACHITH 3HAYCHHUE  MeEp
PO UIIaKTUKY B IPEAYNPEKACHUH 3a00JIEBAaHUI YETIOBEKA;

12) o0OBSACHATHP TNPUYMHBI HACJIEICTBEHHBIX 3a00JIEBaHUN YEJIOBEKa,
MPUHIUINBl COBPEMEHHBIX OMOMEAUIIMHCKUX METOJI0B, STUKU OHMOMEIUIIMHCKUX
HCCIEA0BaHUM;

14) pemiath Ka4e€CTBEHHbIE U KOJIMYECTBEHHbIE 3a1a41, UCTIOJb3Ysl OCHOBHbIE
MOKA3aTEIu 3/I0POBbS YEJIOBEKA, MPOBOAUTH PACUYEThl U OLECHUBATH IMOJIYYEHHbIC
3HAYEHUS,

15) BnameTs npuemMamMu OKa3aHUs MEPBOI MOMOIIH YETIOBEKY;



16) ucnosnb3oBaTh METOAbl OWOJOTHU TPH BHITIOJHEHUHM MPAKTUYECKUX U
7ab0opaTOpHBIX pabOT, B TOM 4YHCIE padOT C HCIOJIb30BAHHEM MPHUOOPOB U
UHCTPYMEHTOB LU(PPOBOH J1aDOPATOPUH, U OOBSICHATH UX PE3YIbTATHI;

17) cobmrogate mpaBuia O€30MACHOIO Tpyda IMpU paboTe ¢ y4eOHBIM U
7a00paTOpHBIM  000pYy/JOBaHUEM, XUMHUUYECKOM TIOCYJIOM B COOTBETCTBUU C
UHCTPYKIUSIMU;

18) 0OBsCHATH 3HaueHHe pPaboOT MO pacHu@pPOBKE TEHOMOB pPa3IUYHBIX
OpraHU3MOB, XapaKTEPU30BaATh LEIH U 3a7a4u OMOMH(POPMATUKHY.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
DJIeKTPOHHbIE
HaumenoBanue
Ne KoanugecTBoO OcHOBHOE OcHOBHBIE BHIBI (uu¢posbie)
pa3aesioB u TeM
n/n 4acoB coJep:KaHue AeATeTbHOCTH o0pa3oBaTe/bHbIE
NMPOrpamMMbl
pecypcsbl
Pa3nen 1. BBenenue
[{uTosorust — Hayka o
kietke. CoBpeMenHnasi | CocraBieHue
KJIETOYHAs! TEOPHSI. KOMHUKCOB O
DyKapuOTHBIE U MpaBUJIaX TEXHUKU
MIPOKAPUOTHBIE 0€30MMacHOCTH MPU
KJIETKH. MPOBEACHUU
Bupyconorus. 1a00paTOPHBIX U
Bupycer — MIPAKTUYECKUX
HeKJIeToYHas ¢hopma. pabor.
Bupychsie DKCIEpUMEHTATILHOE
1.1 BBenenue 3 3a00/1€BaHUA M3y4YECHHUE: OCHOB
pacTeHMiA, )KUBOTHBIX, | MHKPOCKOIHUH:
yesnoBeka. MeTo b MIPUTOTOBJICHUE
HAay4YHOTO IMO3HAHUS B | BPEMEHHBIX
ouonorun. [IpaBuna MpenaparoB u
paboThI CO CBETOBBIM pabota ¢
MHUKPOCKOTIOM. MHUKPOCKOTIOM;
Bpemennslie u odopmiieHus

IMOCTOSIHHBIE
MHUKPOIIpEnaparhl.
Metoauka

pe3yIbTaTOB pabOTHI
C MUKPOCKOTIOM




MIPUTOTOBJICHUS
BPEMEHHBIX MUKPO-

IpernapaToB

Hroro

Paznen 2. bakrepuu u apxeun
MuxkpoOuosorus —
HayKa o
MHUKPOOpPTaHU3Max.
OcoOenHoctu

2.1

bakrepun u apxeun

CTPOEHHSI POKAPHUOT-
HOM KJIETKHU.
XKuzHenesaTenbHOCTh
OakTepuil:
aBTOTPOGHBIE U
reTepoTpodHsbIE,
a’pOOHBIC U
aHa’pOOHBIE
OakTepun; HOpMbI
KJIETOK OaKTepHid,
POCT U pa3MHOXKECHHE
(criopsl GakTepuii).
[Muanob6akrepuu, NX
pOJIb B IPUPOJIE.
Apxeu, UX OTINYUSA
oT bakrepuii.
3HaveHue OaKTepHil 1
apxeil B mpupoe,
SBOJIIOLIMU U
OMOTeOXMMHYECKHUX

Juckyccus Ha Temy
«HMcnonb3oBanue
OakTepuil u apxel B
COBPEMEHHOM MUDE.
HoBsie criocoOb1».
DKCIIEpUMEHTAIIBHOE
M3y4YeHHEe: METOJIOB
NE3UH(PEKINH U
CTEePHIITN3AINH;
MOPGOJIOTHHI
OakTepuil Ha
MHUKPOCKOTTHYECKUX
npernaparax;
*KOJIOHUH OaKTepuH,
BBIPAIIEHHBIX
METOIOM OCaXKJICHHS
Ha TOJIOJTHOM arape




OUKJIaxX

Hroro

3

Pa3nes 3. MHoroo6pasue 0JHOKJIETOYHBIX 3YKAPHOT

Hrpa no
Mpo(HUIAKTUKE
Mmuoroob6pasue Pog .
. 3a00JIeBaHUI,
MPOCTEHIINX: IBTIICHA
BBI3BIBAEMBIX
3eJIeHas,
Mapa3suTHICCKIUMH
TPUIIAHOCOMA, .
MIPOCTEUIIIUMH.
JIIMOIHs, ame0a
. DKCIEpUMEHTATILHOE
MPOTEH U
. H3y4YeHUE:
TU3CHTEPUIHAS,
.. OJTHOKJICTOYHBIX
Mmuoroo6pasue MaJISIpUAHBINA
. OpPTraHU3MOB I10]1
3.1 OJTHOKJIETOYHBIX 1 MIa3MOJIHH,
MHUKPOCKOIIOM Ha
YKapuoT uH}py30pua-Tydhenbka,
BPEMEHHBIX H
paHoISIpUN U
(bUKCUPOBaHHBIX
¢dbopamunudepsl,
MUKpOTIpernaparax;
JAaTOMEH.
JBYOKCHUS U
3aboaeBanus,
KOJIMYECTBA
BBI3bIBAEMbIC
OJTHOKJICTOYHBIX
OJTHOKJICTOYHBIMH, UX
OpPTraHHU3MOB.
npoduIakTUKa
Pemenue
MPAKTUYECKHX 337124
Hroro 1

Pasznen 4. Apxermacnmﬂble, NN «KPaCTCHUSD

4.1

CniopoBble pacTeHHUS

Anbronorust — Hayka
0 BOZOPOCTISIX.
Bonopocnu —

[IpoBenenue
HUCCIIEJOBaHUM:
N3yuenue




HETaKCOHOMUYECKast
rpynna. JKu3HeHHbIe
LUKJIBI 3€JICHBIX,
OypBIX U KPaCHBIX
BOJIOPOCJIEN HA
IpuMepe
XJIAMUIOMOHA/IbI,
KJ1210)OPBI, YIIbBHI,
CIIUPOTHUPBI, XapFhl,
nophupsl.
[Ipoucxoxnaenue
BBICHIMX PACTEHUMN OT

XapOBBIX BOJIOPOCHEA.

[InayHnoBunHsle.
Ocobennoctu
KU3HEHHOTO LMK
IiayHa
OyJIaBOBHTHOTO.
Penykuus
rameToguTa.

HaHOpOTHI/IKOBI/II[HLIe.

JKu3HeHHBIN UK
MarnopoTHUKA
IIMTOBHHKA
MY’KCKOTO U XBOIIIA
IIOJIEBOTO

0COOCHHOCTEH
CTPOCHUS 3EJICHBIX,
KpPaCHBIX, XapOBBIX U
OypbIX BOJOpOCTEH.
N3yuenue
oco0eHHOCTEH
CTPOCHHS
KYKYIIKHHA JIbHA U
charnyma.
N3yuenne
0COOEHHOCTEH
CTPOCHHUS TIayHa
OyJIaBOBHJIHOTO,
XBOIIA ITOJICBOIO U
IMATOBHHUKA
MYKCKOTO

4.2

CeMeHHbIE pacTEHHUS

JIlpeBHUE CEMEHHBIE
MATTOPOTHUKH.
PaznooOpasue
rOJIOCEMEHHBIX:

DKCIepUMEHTATBHOE
U3yYCHUE:
oco0eHHOCTEH
BHCIITHCT O CTpOGHI/IH




XBOMHEIE,
CaroBHUKOBBIE,
TUHTKOBBIE,
THETOBBIE. IBETKOBBIC
pacTeHus.
Paznoobpasue
LIBETKOB. IIBeTenue.
PasBurne Mukpo- u
Meracmop. PaGotsl
C.I'. HaBammuHa.

BETOK, XBOH, IIIHIIEK
U CEMSIH XBOMHBIX
(esb, cocHa,
JIMCTBCHHHMIIA),
MOpGOoJIOTHH
[[BETKA; CTPOCHUS
3aBSI3M [IBETKA U
CEMSIIOYKH IO/
MHUKPOCKOIIOM;
CTPOCHHUS TUTOJIOB U

JKU3HEHHBIN 1TUKIT COIUTOIUN
[IBETKOBBIX PACTEHMI
HToro 10
Paznen S. CTpoeHue U )KU3HeAESTEILHOCTh CEMEHHBIX PACTEHUI
IIpoBencHue
HCCIIEIOBAHMI:
N3yuenne

5.1

CrpoeHue pacTUTENbHOTO
opraHusma

Paznoo6pasue
mo0eroB. AHATOMHS
cTeOis. AHaTOMUS
JMcTa. AHATOMUS
kopHs. CTpoeHue
KOPHSI Ha TTOTICPEIYHOM
cpese

Mopdostoruu modera
Ha KUBBIX
pacrenusax. UJIN
N3yuenue
ocoOeHHoCTeH
aHATOMHUYECKOTO
CTpOEHHUsI cTeOIIs
TPaBSIHUCTBIX
pactenuit. MJIN
N3yuenue
Mopdonoruu mucta
Ha JKUBBIX 00BbEKTax




WK repOapHbIX

oOpasnax.
IIpoBencHue
HCCIIEN0BaHUM:
Mertobl
MHUKPOKJIOHAJTBHOTO
KnonupoBanue Pa3MHOXEHHUS
pacTeHui. pacTeHui.
MUKpOKIOHAIBHOE [IpakTryeckas
pa3MHOKEHHUE NEeSATEIbHOCTD:
BereTaripHoe pacrenui. [Tousa. IIpumeHeHue
52 . B.B. [lokyuaes, croco6oB
Pa3MHOXXEHHE pacTeHUN
paboThI O MOYBeE. BEreTaTUBHOIO
[Inonopoaue noussl, Pa3MHOKEHHUSI HA
ya00peHus. npumMepe
ArpoTexHu4ecKue KOMHATHBIX
npuemMbl. CeBOOOOPOT | pacTCHHI.
CocraBnenune
ceBooOoOpoTa AMst
MECTHOCTHU
HAaXO0JICHUS IIKOJIBI
OpHonobHBIC U Pemenue 3anau:
JBYOJIbHBIE Onpenenenne
pactenus. CemeiicTBa | NPUHAATIEKHOCTH K
53 Knaccudukanus JBYAOJBHBIX: KJIacCy IIBETKOBBIX
' [IBETKOBBIX 30HTUYHBIE; pacTeHui
ceMelcTBa (3BpUCTHUYECKHE
OIHOIOJIBHBIX: 3a/1aun). 3anmch

aMMapUuJInCOBEIC,

(hopMyJTBI IIBETKA 110




OpPXHUIHBIE.
Jukopactymue u
KYJbTypHbIE
MIPEACTABUTENH
CEMEICTB, UX
3Ha4YE€HHE B MPUPOJIC
M JIJIS YEJIOBEKA

JKUBBIM O0BEKTAM,
KJIacCU(PUKALIHS
IUIOOB Ha JKUBBIX
00BEeKTax.
YcraHOBIIGHHE
B3aUMOCBS3U MEXIY
CTPOCHUEM
IIBETKOBBIX
pacTeHui u
CHUCTEMAaTHIECKOH
MPUHAJIEKHOCTHIO.
[IpoBenenue
HUCCIIEeIOBAaHUM:
Onpenenenue
MpEeICTaBUTENEN
CEeMEICTB

HToro

9

Pa3nes 6. Jxosiorust pacrenuii. Pactenusi B NpUpPoOAHBIX cO001IeCTBax

6.1

DKOJI0Tusl pacTEHUH.
Pactrenus B npupoaHbIX
coo01ecTBax

DKOJIOTHYECKHE
TPYMIbl PACTEHUH.
Pusocdepa.
Muxkopu3sa. 3eseHble
yA0OpeHus.
buomnenos.
JlomuHMpyromue
BUJIbI PACTCHUH.
PacturensHBIC

coobmiecTBa. diopa.

B3aumocBs3b

Pemenue 3amay Ha
HAXO0XJICHUE MEP
npopUIAKTUKY U
JI€YEHHUS
3a0oJeBaHui
pacTeHui.
[IpoBenenune
HUCCIIETOBAHNN:
N3yuenue
0COOEHHOCTEH
CTPOEHHUs paCTEHUN




OpPTaHU3MOB.
Nudexunonnbie
3a0o0JieBaHUA
pacTeHMii: BUPYCHBIE
(Tabaunast MO3auKa),
rpuOKOBBIE
(MyuHHCTas poca,
p’KaBuMHA),
OakTepuaTbHbIC
(MOKpasi THUJIB).
NmmyHnuTer
pacTeHui.
ITpodunaktuka u
JIeueHNe pacTeHHi

pa3IMYHbIX
JKOJIOTHYECKUX
rpynin. OKCKypCHU:
N3yuenue
¢duToleHO32
MECTHOCTHU

Hroro

4

Paspnen 7. PacTurenbHbI MUDP U

ACATECIbHOCTD Y€/JI0BCKA

7.1

PacturensHslil MUp U

JACATCIIBHOCTD YCJIOBCKA

Dransl pa3BUTUS
PacTUTENHLHOTO MUPA.
KuzHb pacteHuii B
BOJI€, BBIXO/I Ha CYIIY,
JTanbl Pa3BUTHS
Ha3¢MHBIX PACTCHUI
OCHOBHBIX
CUCTEMAaTUYECKUX
rpynn. Puanopurst.
[TaneoGoranuka.
OxaMeHeIIoCTH,
otneyarku. « KuBbie
HCKOIIaEMBIE» CPENU

Okckypeuu: B mapk
W/ CKBEP T10
HU3yYECHUIO
0COOEHHOCTEH
pactutenbHOCTH. B
OMOJIOTHYECKUMI
HA/UIu
KpaeBeIUECKUI
My3€H 110 U3YUEHUIO
ABOJIIOIIUU PACTEHHUI
Y aHTPOIIOTE€HHOTO
BO3J€HCTBUA Ha
pacTUTENbHBIA MHUP.




COBPEMEHHBIX
pactenuit. LleHTpbl
MHOT'000pa3us u
MIPOUCXOKACHUS
KyJIbTYPHBIX
pacrenuii mo H.W.
Basunosy. Cenekiust
1 OMOTEXHOJIOTHSI.
[IponoBonbCTBEHHAA
0e30IMacHOCTh, OaHKH!
cemsiH. OcOOEHHOCTH
TOPOJCKO (IIOpHI.
3aHOCHBIE U
abopHUreHHbIC BUIBI.

[IpoBenenune
HUCCIIETOBAHNN:
N3ydenue copToBbIX
0COOEHHOCTEH
KYJBTYPHBIX
pacTeHui.
[IpoekTHas
JIESITEILHOCTD: YXOI
3a KOMHATHBIMH
pacTEeHUSMH.
CocraBiieHHE TUETEI
W3 pacTEeHUM
OIPENCIICHHON
MECTHOCTH

Hroro

OBILIEE KOJIMYECTBO
YACOB 11O TIPOTPAMME

34




8 KVIACC

JJIeKTPOHHbBbIE
Ne HaumenoBanmue paznesioB | KosaunuecTBo OcHOBHBIE BHbI (undposbie)
OcHoBHOe colep:KaHue
/I | ¥ TeM NporpamMmsl 4acoB AesITeIbHOCTH o0pa3oBaTe/bHbIE
pecypcsbl
Paznen 1. I'pudb1 u rpudonogo0HbIe OPraHUu3Mbl
[IpoBenenue
Muxkosorusi — HayKa o rpuoax. HCCIIeIOBaHM:

1.1

['pubs1 1 rpudono100HkIE
OpTaHU3MBI

OCHOBHBIE YepThl CTPOEHUS Ha
IpUMepe MyKopa, NEHULUIIA.
OIHOKJIETOUHBIE aCKOMULIETHI —
npoxoxu. [lapazutnueckue
ACKOMMUIIETHI — BO30YIUTENN
CIIOPBIHBU, TIAPIIH, MYYHUCTOU
pockl. bazuamoMuLeTsI.
[TapasuTnueckue
0a3uAMOMULIETHI — FTOJIOBHEBBIE,
pKaBYMHHBIE, HEKOTOPBIE
TpyTOBbIE. MUKOpH3a, €€
3HaueHre. OOMHULIETHI.
[Tapasutrueckre OOMHULIETHI HA
npumepe GUTOPTOPHI.
JInmaiitanky. 3HadYeHHE B
MIPUPOJIE U IS TEIILHOCTH
yenoBeka. HaukaTopHas poJib
JIMIIAWHUKOB

N3ydenue crpoeHus
IUIECHEBBIX TPUOOB:
MYyKOpa ¥ MeHULIUILIA.
N3yuenue crpoenus
JUIIAHUKOB (Ha
repOapHbBIX 00pa3nax u
MUKpoOIIpenaparax).
[IpoBenenue
9KCIIEPUMEHTAIIBHBIX
HCCIIEN0-BaHUN:
U3y4eHUE BIUSHUS
BHEIIHHUX ()aKTOPOB Ha
IIPOLIECC PA3MHOXKEHUS
JPOXOIKEH; OLIEHKA
KayecTBa BO3/1yXa
MIPULIKOJIBHON
TEPPUTOPHH C
MTOMOIIBIO
JMXEHOWHIUKALIUN




Hroro

Pazpgen 2. ** JKusorHpie**

OO0mue u crienralibHbIE Pa3eibl
3oo0iorun. OO01Ime u

Urpa «IIpuaymait
CIIEIUATILHBIC METOJIbI U3YYCHUS
npodeccuroy.
300510TuH. CBSI3b 300JI0THH C
. IIpoexTHas
JIPYTUMH HayKaMu, METUIIUHOM
3oo00rusi — HayKa o JeSATEIbHOCTD:
2.1 1 CEJILCKUM
JKUBOTHBIX . CocraBiieHue
X03SIICTBOM.3HaUCHHUE .
. PEKOMEHIallui 1o
300JI0THYECKUX 3HAHUM IS
cOOpy 300JI0TUYECKUX
yenoseka. [Ipodeccun .
KOJUICKIIUHA
YeJI0BEKa, CBA3aHHBIE C
300JI0THEN
Urpa «Onpenenenune
OpPraHOMJIOB KJIETKH TIO
WJUTFOCTPAIUSM U
MHUKpogoTOorpadusim.
[IpoBenenue
MHOrokjaeTo4yHocTh. TKkaHu HCCIIETOBAHMIA:
YKUBOTHBIX U UX (PYHKIIHH. HccnenoBanue KIeTOK
Oco0eHHOCTH CTPOEHUS
2.2 Oprasbl ¥ CUCTEMBI OPTAHOB. 110 MUKPOCKOTIOM Ha

KUBOTHOM KJIETKU

®dopwma Tena, CHMMETPHS,
pa3Mepsl Tena )KUBOTHBIX

BPEMEHHBIX
MHUKponpenaparax.
N3ydenue Tkanen
JKUBOTHBIX. Penrenne
AKCIIEPUMEHTATbHBIX
3a7a4 Ha OMpeICIICHUE
THUIIa TKAaHU




Hroro

2

Pazgen 3. CTtpoeHnue M KH3HeAeSITEILHOCTD ;KHBOTHOI0 Oprann3mMa. OpraHu3MeHHbIH YPOBeHb OPraHNu3aluM KHU3HH

[IpoBenenue
ODHIOIUTO3 U SK30I[UTO3.
AKCTIEPUMEHTAIBHOTO
Kiterounoe n nmosnoctHoe
HCCIeA0BaHUS:
MULIEBapEHUE. DBOIOLHS
. W3Y4YEHUE TUTAHUS
3.1 [Iutanue y ;KUBOTHBIX 1 MULIEBAPUTEIBHON CUCTEMBI.
ameObI oJ
Oco0OeHHOCTH TUTaHUS
MHKPOCKOTIOM
PaCTUTENBHOSIIHBIX M XUITHBIX
(BUpTYyaJIbHO WK
YKUBOTHBIX
peasIbHO)
IIpoBenenue
[Tonoctu Tena: nepBuyHas, UCCJIEI0BAHMI:
BTOPUYHASI, MUKCOIIEJIb. N3yuenue crpoeHus
OYHKINU MTOJOCTH Tea. SPUTPOLIUTOB JISTYIIKH,
Bo3HuKHOBEHHME TPAHCIIOPTHOU IITULIBL U YEJIOBEKA IO
3.2 TpaHCOPT y )KUBOTHBIX 1 cucreMbl. CBsI3b THIIA MHKPOCKOIIOM Ha
KPOBEHOCHOM CHCTEMBI U THIIA (bUKCUPOBAHHBIX
MIOJIOCTH TeNa. DBOJIIOLUS MHKpOIIpernaparax.
KPOBEHOCHOM CHUCTEMBI N3yuenue cTpoeHus
MMO3BOHOYHBIX cepaua
MJIEKOIIUTAIOIIETO
Pemenue
Hcnonp3oBanue Kuciopoaa
3BPUCTUYECKHX 3a/1a4
KUBOTHBIMU. J{uddy3us.
. . 1o Teme «JIpixanue».
JpixaHue B BOJHOM, BO3yIIHON
33 J{pixaHue y )KMBOTHBIX 1 [IpoekTHas
cpene. XKaOpsl, Tpaxeu, JeTKUE.
. JeSATEIbHOCTD:
DBOJIIOLMS AbIXaTEIbHOU
H3roroBnenue Mmoaenu
CHUCTEMBI Y MO3BOHOYHBIX
Honnepca




Ocmoc. OcMoTHYECKOE

[IpoBenenue
JaBJIEHUE. DBOJIIOIN
. 3KCHEPUMEHTAIBHOTO
BBIJICJIUTEIILHON CUCTEMBI Y
UCCJIE0OBAHUS:
3.4 Brinenenue y )KUBOTHBIX JKUBOTHBIX, TYJIOBUILHBIE U
W3YUYEHUE SIBJICHUS
Ta30BbI€ MOYKU. CBSA3b CTPOCHUS
. 0CMOCa Ha MIpUMeEpe
BBIJICJIUTEIILHON CUCTEMBI C
KapTogens
TUIIOM TIOJIOCTH Teja
JleMoHCTpanus cBsA3U
Tunel ckenera: NeMKya,
. Oouosornu u PU3NKH.
TUAPOCTATUYECKUN CKEJIET,
. . [IpoBenenue
HapY>KHbIN U BHYTPEHHUI .
HCCIeOBaHUM:
Ornopa u IBHKEHHE Y ckenet. Peruar. Peryakubie
3.5 N3y4yeHne XuTHHOBOTO
YKUBOTHBIX KOHEYHOCTH. CTPOEHHE MBIIIIII.
MAHIUPS Y PEYHOTO
JBrm>keHue B BOJAE, B BO3AYXE, 11O
paka. 3yuenune
BO31yXy. I[logpemnas cuia. .
CTPOCHHUSI KOCTEH
Tunel nonera
HTHULBI
Pemenue 3anau Ha
HEPBHYIO U
Pazgpaxkumocts. [1lepBuyHOCTS PRIy
. TYMOpPaIbHYIO
TYMOpPaJIbHOU PeryJIsIIHH.
. peryJsiuuo.
Oco0eHHOCTH YHIOKPUHHOM
[IpoBenenue
perymsiuu. OcoOeHHOCTH
Perymsnus N 3KCIEPUMEHTAIbHBIX
HEPBHOM pETyJIALMH. DBOIIOLUS .
3.6 KU3ZHEICSTEIIbBHOCTU Y UCCJIEI0BAHMI:

KHUBOTHBIX

HEPBHOW CUCTEMBI y
0€CII03BOHOYHBIX. DBOIIOIHS
HEPBHOM CUCTEMBI Y
NI03BOHOYHBIX. be3ycnoBHbIE 1
YCIIOBHBIE PeQIIEKCHI

peaxiust uHPY30pHid Ha
COJIb; peaKIHs
JIO’KIIEBOTO YEPBs HA
pasapakeHue;
M3yYeHUE MMOBEICHUS
COLMAJIBHBIX




HacCeKOMBIX (MypaBbEB,
muen); popmupoBaHue

YCIIOBHOTO peduiekca y
aKBapUyMHBIX PBIOOK

Pa3MHOX€eHME U pa3BUTHE

TI/IHLI paSBI/ITI/IH JKUBOTHBIX.
HacexoMble ¢ IIOJTHBIM U

[IpoBenenue
HCCIEN0BaHUM:
N3ydenue crpoeHus

3.7 HETIOJTHBIM Pa3BUTHEM. JTMYMHKA HACEKOMOTO
KMBOTHBIX
JKuBOTHBIE C TPSIMBIM Ha IpUMepe My4YHOTO
pa3BUTHEM yepBs. M3yuenue
KYKOJIKH 6a004YKn
Hroro

Pa3nea 4. PazHooOpa3ue ;KHBOTHB

IX

Tun KuieyHononocTHbIE.
Pereneparnus. PednexropHoe
noseneHue. JKU3HEHHBIN [TUKIT

IIpoBenenue
AKCTICPUMEHTATbHBIX
HUCCIENOBAHUN:
U3YUYEHUE CTPOCHUS U

4.1 JIByXCOMHBIE )KUBOTHBIE KU3HEAEATEIIbBHOCTH
KuieqnomnosnocTHbIx Ha
TUJIPBL; U3YUYEHHE
npumepe CriudouIHbIX U
XMMHUYECKOI'O COCTaBa
I'maponaHbix
CKeJIeTa KOJIOHHUATIbHBIX
KOPaJIJIOBBIX MOJIUIIOB
OOwwmii 11an CTpoeHust
TPEXCIONHBIX )KUBOTHBIX.
Hrpa no teme
. [IpoTonedpunnu n .
4.2 TpexcnoiiHbIe KUBOTHBIE «Tpexcnolinbie
MeTaHePpUIUH.
KUBOTHBIE»

IIlepBHYHOPOTOCTH U
BTOPUYHOPOTOCTH




Tun ITnockue yepsu Tun

[Tnanapust — cBOOOAHOKUBYILIUI
MIJIOCKUI YEPBb.
[TpucnocoOieHne mIockux
4yepBeil K mapa3uTusmy.
JKn3HeHHbIE IMKIIBI IIUPOKOIO
JIEHTELla, CBUHOTO LIEIHSA U
9XMHOKOKKa. [Ipodunakruka

IIpoBenenue
HACCIIENOBAHUN:
N3yuenue
JKH3HCACATCILHOCTH,
BHCIIHETO U

4.3 BHYTPEHHETO CTPOCHHUS
Kpyrasie uepsu 3apaKCHHUsI Mapa3uTUICC KUMH
MIPECHOBO/THBIX
TUTOCKUMH YepBsiMH HeMaTo 1bI. .
. TUIOCKHX YepBei
JInabka. JKU3HEHHBIN UK
. CroxeTHas urpa
YeJI0BEYECKOW acKapHu/bl U
. «IIpodunakTuka
OCTPHIIbI JETCKOM.
TeJIbMUHTO30BY
[TpodunakTuka 3apaxeHus
acKapu030M U SHTEPOOHO30M
[IpoBenenue
HACCIENOBaHUN:
N3yyeHne BHyTpeHHETO
CTPOEHUS J107KIEBOTO
4YepBsi Ha TOTOBBIX
MUKpOTIpernaparax.
OcCo0eHHOCTH CTPOCHUS U N3ydeHne BHENITHETO U
KU3HECATCIIbHOCTH KOJBYAThIX | BHYTPEHHETO CTPOCHUS
4.4 Tun Konpuarsle yepBu

yepseil. MHOrooOpasue
KOJIbYAThIX YEPBEU

MEIUIIMHCKON MUSBKH.
N3ydenue crpoeHus
MHOTOLIETUHKOBBIX
yepsei. [Iposenenue
9KCIIEPUMEHTAIBLHOTO
HCCIIEI0OBaHUS:
U3y4eHUE
pedaexkTopHOro




MOBEIICHUS JOKIEBOTO
yepBs

Penykius nenoMuueckon
MOJIOCTU: IPUYMHBI U

IIpoBenenue
UCCIICIOBAHMM:
N3ydeHue BHENIHETO U
BHYTPEHHETO CTPOEHHUS
JIBYCTBOPYATOIO
MoJuTrocKa. Mzyuenue
BHEILIHETO U
BHYTPEHHETO CTPOCHHUS

4.5 Tun Moirocku nociencTsus. Paznoobpasue
OpIOXOHOTOTO
MOJLTIOCKOB: OpIOXOHOTHE,
Mourocka. M3yuenue
JIByCTBOpYATHIE, FOJIOBOHOTHE
BHEIIHETO U
BHYTPEHHETO CTPOCHUS
TOJIOBOHOTOT'O
MoJutrocka. M3yuenue
CTPOEHUS PAaKOBUH
MOJUTFOCKOB
OcCHOBHBIE TPYIIIIBI Urpa «Hapucyn
Unenucronorux. Kiace HACeKoOMOe».
Pakoo6pa3usie. Kiacc [TocranoBka: «I1oGynp
[TaykooGpasubie. PazHooOpa3sue 4esoi: 00bsACHU, Kyaa
PakooOpa3HbIx 1 JIETETH, C IIOMOILBIO
4.6 Tun Ynenucronorue [TaykooOpa3ubix. Kimacc ITYETTMHOTO TAHLIA».

Hacexomsie. buonornueckuit
CMBICIT MHOT000pa3usl
KOHEYHOCTEM, pOTOBBIX
anmnaparoB, TUIIOB Pa3BUTHS Y
HaceKOMbIX. OCHOBHBIE OTPS/IbI

IIpoBenenue
VCCJIEIOBAHMI:
Ornpenenenne
MpeAcTaBUTENEN
Pa3IUYHBIX OTPSAIOB H




HacekoMbIX. Coruraib-HbIe

CEMENCTB HACEKOMBIX C

HACEKOMbIE. 3HaYCHHE HCIIOJIB30BAHUEM
HACEKOMBIX B IPUPOJE U IS olpeAeIuTeNen
4eJI0BEKa
[IpoBenenue
HCCIEN0BaHUM:

OO0mmwmii TIaH CTPOCHUS

N3ydeHue BHENIHETO U

4.7 Tun XopaoBeie Xopnosbix. [Toarun BHYTPEHHETO CTPOCHUS
['onoBoxopoBble. JIaHLIETHUK JAHUETHUKA Ha
(UKCUPOBaHHBIX
npenaparax
OOmwmii TIaH CTPOCHUS
[103BOHOYHBIX KUBOTHBIX. BuxTtopuna 06
43 Paznoobpaszue u 3BomtONUS Otnenbl HEPBHOM CUCTEMBI. OCHOBHBIX TpynIax
' [103BOHOYHBIX )KMBOTHBIX Ckener. OCHOBHBIE IPYIIIIBI [To3BOHOUHBIX
[lo3BOHOUHBIX. becuentocTHpIe U |  JKUBOTHBIX
YenrocTHOPOThIE
[IpoBenenue
HUCCJIENOBAHMI:
Tune! yenryn po16. XKaGepHsbiii N3yueHue ckenera
49 Hamcnace PoiGer annapar. bokoBas JIMHUS. KOCTHBIX M XPSIILIEBBIX
Jlyuenepsle u jomnacre-nepsle pb10. OnpenencHue
pBIOBI. MHOTOOOpa3ue pbio BO3pacTa pbld 1o
yenrye. M3yuenue
pa3HooOpa3us peIo
[Ipennoceunku BeIxoaa [IpoBenenue
410 Amoubun, nunm MIO3BOHOYHBIX Ha CYIIY. UCCJIEIOBAHUM:

3eMHOBOIHBIE

Prruaknas koneuHocThb. CKeJIeT,
OTIEIEI I03BOHOYHUKA

N3ydeHue BHENIHETO U
BHYTPEHHETO CTPOCHHUS




3eMHOBOIHEIX. Pa3nenenie

JATYIIKW WJINW TPUTOHA.

AMHHOTEL.

KpoBu y Am¢ubuii (aprepu- N3yuenue ckenera
aJIbHBIN KOHYC). PoJb nsarymku. MU3ydyenue
YeJ0CTHOTO ara-parta AJs WHIMBHUIyaJIbHOTO
neixanus. Heotenus y pa3BUTHUS
Ampubnii 36MHOBO/IHOTO
[TpucnocoOneHust > KUBOTHBIX K
IIposenenue
JKU3HU Ha cyIie. 3apo/iblileBbIe .
UCCJICIOBAHMIA:

000JI0UKH 1 UX (PYHKIIHH.

HSy‘ICHI/IC BHCIITHETO U

4.11 | IlIpecmblkaromuecs, Win I'pynnas xierka. /Isuxxenue y
. BHYTPEHHETO CTPOEHUS
Pentwinu pentunuil. Ta3oBble MOYKU.
swepusl. Msyuyenue
MHoro- obpazue
CKEJIeTa ALEPUILIBI
IIpecmpikaronmxcs
IIpoBenenue
[TpucnocoOnenue nNTui K .
HCCIIEI0BaHUI:
nosiery. Ilepsbs. Pazsurue nepa,
N3yuenue ckenera
CTpPYKTypa nepbeB. Turbl
nruisl. M3yyenue
niepbeB. OCOOCHHOCTH B
BHEIIHETO CTPOEHUS U
cTpoeHnH ckenera. LleBka,
MEepPHEBOTO IMOKPOBA
4.12 | IlTnus npsbkka. Kb, Boznmynineie P P
nrull. M3yuenue
MEITKH U TTapadpOHXH. .
. CTPOEHHUS siilla NTHLI.
MexaHu3M IBOMHOIO JbIXaHHUS.
N IIpakTrueckas
Crpoenue siina. @opMupoBaHue
. JESATEIBHOCTD:
AineBbIx obonouek. [loBenenue
Onpenenenne BUA0B
¥ MHOT000pa3ue MTHUIL
IITUI] 110 TOJI0CaM
DopMUPOBAHKE IIEPCTH. Urpa «Hakopmu
Crpoenue Bonoca. Tunsl BoJoc. KUBOTHOEY (3yOHas
4.13 | MunekonuTarouiue

CasbHble U TIOTOBBIE YKEJe3bl.
3y0OHas cucrema: cB3b 3yOHOI

¢dopmyna). [IpoBenenue
HCCIIEOBaHUMN:




CHCTEMBI C THITOM MTUTAHUS.
Oco0eHHOCTH CTPOCHUS
NUILEBAPUTEIILHOW CUCTEMBI Y
PaCTUTENBHOSATHBIX
MJIEKOIIMTAIOLINX. AJIbBEOJISIPHOE
neixanue. Iuadparma.
TynoBuiHbIE MTOYKU U HEYPOHBI
mitekonuraronmx. OcobeHHOCTH
HEPBHOM CUCTEMBI
MJIEKOTIUTAOIIUX.
dopMHpOBaHUE MIALEHTHI.
Oco0eHHOCTH TIIALEHTAPHOTO
nutanus. Cucrema
miekonuraromux. [lepsossepu.
CyMuarble MIIEKOIUTAIOIINE.
[LmauenTapubie
miekonuraroue. CoppeMeHHas
CUCTEMa MJICKOIUTAIOIINX

N3yuenne ctpoenus
yepena u 3yOHOH
CHCTEMBI PA3JIUYHBIX
MJIEKOITMTAIOLIHX.
N3yuenne
pa3HooOpa3us
MJIEKOUTAIOIIUX.
N3yuenne ctpoenus
cKenera
MJIEKOTTUTAIOIINX

HToro 19

Pa3zneJ 5. DBoaonus M DKOJIOIUA JKHBOTHBIX
DBOTIONHUS 0ECIIO3BOHOYHBIX U Onucanue XKUBOTHBIX
MO3BOHOYHBIX )XKMBOTHBIX. Cpeia | MPUPOIHBIX 30H 3eMIIH.
00HUTaHUA U DKOJIOTUUECKAS [IpoBenenue
gumra. OCHOBHBIE HACCIEeNOBaHNUN:

DBOITIOLMS U DKOJIOTHUSL
5.1 2 9KOJIOTMYECKHE 3aKOHBI. 3aKOH N3yuenne coctaBa n

KHUBOTHBIX

ONTUMYyMa. 3aKOH
JUMHUTHpPYIOIIETo (hakTopa.
3aKOH 3KOJIOTMYECKOM
WHJUBUIyaJIbHOCTH BUJIOB.

CTPYKTYPhI
MIPUPOTHOTO
cooOmecTBa. Ce30HHBIC
SIBJICHUS B YKU3HU




IDrankToH, HEKTOH, OEHTOC.
[Ipumepsl ananranuii K
HA3eMHBIM YCJIOBUAM OOUTaHUS.
IIpaBuno Atena. [IpaBuino
beprmana. Anantanuu
J)KUBOTHBIX K IIOUBEHHOU Cpelie
oburanus. [lapazurusm.
DKTONapa3uThl U SHIOTAPAZUTHI

KHNBOTHBIX

HToro

Pa3gen 6. ZJKuBoTHBIE U YeJI0BEK

6.1

JKuBoTHEBIE M YeT0BEK

Benenne npomsbiciia JKUBOTHBIX
Ha OCHOBE HAYYHOT'O MOJIX0/1A.
OnomaniHMBaHUE KUBOTHBIX.
Jlvkue npeaku JoMalrHux
*uBOTHBIX. Cenekius. [lopoapr.
HckyccTBeHHBIN 0TOOP.
JKuBoTHbIE

CENIbCKOXO035MCTBEHHBIX YTOIUH.

IITnieBoacTBO.
JKusotHOBOICTBO. JKNBOTHEBIE-
BPEIUTEIH, METO Ikl OOPHOBI C
YKUBOTHBIMU-BPEAUTEIISIMHU.
CHUHaHTPOITHBIE BUIBI
’KHBOTHBIX. AanTamus
KUBOTHBIX B YCJIIOBHSIX TOpOaa

IIpoBenenue
HCCJIeIOBaHUM:
N3yueHne HaceKOMBIX
— BpeAuTeen
CEIbCKOXO03IHCTBEHHBIX
KyneTyp. Habnronenus
3a NTUIAMH B
TOPOJICKOI cpee.
[IpoBenenue
3KCHEPUMEHTAIBHOTO
HCCIICA0BAHUS: OLCHKA
CTEINEHU 3arpsi3HEHUS
BOJIbI ITPU TTOMOIIU
OMOMHIUKAIIMM; OLICHKA
CTETEHU 3arpsi3HCHHS
BO3JyXa MpHY MOMOIIU
OHOMHINKALIUA

Hroro




OBLIEE KOJIMYECTBO
YACOB 110 ITPOT'PAMME
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9 KJIACC

Ne
n/n

HaumeHnoBanme pa3uesion
H TeM MPOrpaMMbl

KoanuecTBO
4acoB

OcHoBHOe coep:kaHue

OcHOBHBIE BUABI
JeATeIbHOCTH

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypcebl

Pa3nen 1. Beenenne

Cucrema OMOTOTUYECKUX
HayK, U3y4aroIux
YeJI0BeKa: [UTOJIOTHS,
THCTOJIOTHS, SMOPUOJIOTH,
TeHETHKA, aHTPOTIOJIOTHS,
aHaTOMHMS YEJIOBEKa,
(busnoNorus YenoBeKa u

Buxkropuna o

1.1 Bsenenue 1 JIPYrue MEAULMHCKHE OMOJIOTUYECKUX
Hayku. [Ipodeccun, HayKax
CBSI3aHHBIE C HAYKAMU O
yesoBeke. [lepcriekTrBsl
pa3BUTHA 3HAHUN 00
OpraHHu3Me YeJIOBEKe U ero
CBSI34X C OKpY’Karowlen
cpenou
Hroro 1
Pa3nes 2. O0muii 0030p KJIETOK M TKaHeH Ye10BeKa
XUMHUYECKOE CTPOCHHE, [TpoBenenune
)1 OOMeH BemecTB Kak 1 0COOEHHOCTH M (PYyHKITUU AKCTIEPUMEHTAIBHOTO
' OCHOBA XKM3HH YeJIOBeKa OeNKOB, JIUMUIOB, UCCIIEIOBaHMUS:

YTIJIICBOAOB, HYKJICMHOBBIX

BIIMAHHUC q)epMeHTOB




KHCIIOT U
HU3KOMOJIEKYJISIPHBIX
coenuHeHu. ATO —
yHHUBEpcaabHas
SHEpreThyecKas BajaoTa
KJIeTKU. Perynsauus
0€JIKOBOT0, YIIIEBOJHOTO,
JUOUIHOTO OOMEHa.
[Ipsimble u oOpaTHbIe CBSI3U
B peryisinud. Pois
(hepMEeHTOB 1 TOPMOHOB B
nporeccax ooMeHa
BemecTB. Hapymienus
OMOXHUMHUYECKUX
IIPOLIECCOB B KJIETKE

MOJIKETY IOYHON
JKeJe3bl HAa SIMYHBII
OCJIOK.
IIpakTrueckas
JeSATEIbHOCTD:
Onpenenenue
ABUTAaMHHO30B, TUIIO-
Y TUTIEPBUTAMUHO30B
10 OTMCAHHIO

2.2

ITuTonorus

MHoroo6pasue KJIeToK 1
ux auddepeHIanms.
DOMOpHOHANbHBIE
CTBOJIOBEIC KIIETKH,
WHIYLIUPOBAHHBIC
TUTFOPUITIOTEHTHBIE
CTBOJIOBBIE KJIETKH,
CTBOJIOBBIE KIIETKH
B3POCJIOTO YeJIOBEKA.
KneTto4yHble KOHTaKTEI.
MonekynsipHble OCHOBBI
OTBETa KJICTOK Ha
curnaiesl. [lonsatue
KJIETOUHOU rudenu. JIumur
KJICTOYHEIX JICIICHHI,

[IpoBenenue
UCCIIEIOBaHMSL:
IIpocmotp
AEKTPOHHO-
MHUKPOCKOIIMYECKUX
¢dororpaduit
IpenapaToB
CTPOCHUA KIICTKH U
MEXKJIETOYHBIX
KOHTaKTOB.
JlucKyccHst Ha TEMBI:
MIEPCIIEKTUBBI
MMPUMCHCHUA
CTBOJIOBBIX KJICTOK,
OTHYCCKHUEC




oO11ee mpeICTaBICHHE O

CTapC€HUHU Ha KJIICTOYHOM U

MOJIEKYJISIPHO-
OHMOJIOTMYECKOM YPOBHE.

OO1u1ee noHATHE O PAaKOBOU

TpaHchopMalmu KIETOK

POOIEMBI

23

Tunel TKaHEN opraHu3Ma
4eJI0BEKa

XapakTepucThKa u
KJIacCHU(PUKAITNH
snutenueB. HepBHas
TKaHb: HEHPOHBI U
Herporausa. CTpoeHue u
¢buznonorust HeHpoHa.
[Torenman nokos u
MOTEHIINAN IEUCTBUS.
[IpoBenenue HEPBHOTO
HMITYJIbCA.
Knaccudukanus n
MEXaHU3MBbI PabOTHI
CHHAIICOB.
HelipomeauaTtops! u ux
peuenTopbl. MpleuHas
TKaHb: CKeJIeTHa,
cepledHas U IIajKasl.
Crpoenune
COKPaTUTEIBHOTO
amnmapara
MONEPEUHOIOJIOCATHIX
MbIIL. MoneKkysipHbIe

MCXaHU3MbI COKPAIICHUA U

pacciabieHus.

Pemenne
MPaKTHYECKUX 3a/1a4
Ha ONpeJieJICHUe
THIIA TKAHU Ha
MHUKpOIIpenapare




®dusnonorus
BO30YJIMMOCTH U
COKpPaTUMOCTH IIaJKON
MBIIIEYHON TKAHH.
CoenuHuTenbHas TKAHb:
CBOMCTBA, pa3jIu4HbIC
THIIBI KJIETOK,
XapaKTepUCTHKA

MCKKJIIECTOYHOT'O BE€IICCTBA.

Knaccudukanms
COEIUHUTEBHBIX TKAHEH:
COOCTBEHHO
COEIMHUTENbHEIE TKAHH,
TKaHU BHYTpPEHHEN cpepl,
XpsIIEeBast TKaHb, KOCTHAS
U ApyTHe

HToro

Pasnen 3. HepBHas cucrema

3.1

HepsHnas cucrema

[IpoBoasmue mytn
CIIMHHOTO MO3ra.
AHaTOMUS rOJIOBHOT'O
MO3Tra: IPOIOJATOBAThII
MO3T, CTBOJI MO3Ia,
CPEIHMI,
MIPOMEKYTOUHBIM,
nepenuuii mo3r. CtpoeHue
MO3K€UYKA U KOPBI
OOJIBIINX MOTYLIAPUH.
LlenTpsl cCOMaTHYECKOU U

[IpoBenenue
UCCIIEIOBaHMS:
N3yuenne
TUCTOJIOTMYECKHUX
IIpenapaToB OPraHoOB
HEPBHOMU CHUCTEMBI.
OpHUEeHTHPOBOYHBII
pedaekc kak
peduiexc cpeaHero
Mmosra. [Iposenenue
9KCIIEPUMEHTAILHOTO




BETETAaTUBHOM CHCTEM B
LEHTPAIbHON HEPBHOM
cucteme. PednexkropHoe
konblio. HelipoHHast ceTb.
Knaccudukanuu
pedIeKCoB: MOHO- U
MMOJIMCHUHANITUYCCKHUE,
0e3yCIIOBHBIE, YCIIOBHBIE U
npyrue. Poib
nccnenosannii N.I1.
ITaBnoBa.
OyHKIIMOHATIBHbIE
cuctemsl I1.K. AnoxuHa.
Hcnonbs3oBanue npuHIMIA
paboThI HEHPOHHBIX CeTen
B UCKYCCTBEHHOM
HHTEJIICKTE.
Heliponerenepanun n
COBPEMEHHBIE METObI UX
JICUCHMS.

I'emaTosHIIE anmuecKuit
O6apwep. MeToib
HCCIIEOBAHUSI MO3TOBOM
AKTUBHOCTH U CTPOCHUS
CTPYKTYp HEPBHOM
CHCTEMBI:
aeKTpo3HIedanorpadus,
perucTpanusi akTUBHOCTH
Pa3IMYHBIX OTAEIOB
MO3ra, MarHuTHO-

UCCIIEIOBaHMUS:
TENMHUHI-TECT:
oIpeJiesIeHue
NICUXOMOTOPHBIX
CBOJMCTB HEPBHOU
CUCTEMBI;
¢dbopmupoBanue
yCIOBHOTO pediiekca
3payka yejaoBeKa




pe3oHaHCHast Tomorpadus,

KOMITbIOTEpHAs
Tomorpadus

Hroro

Pa3znen 4. CencopHble cucTeMbl
Knaccudukanus
peLenTopoB:
9KCTEPOPELETITOPHI,
UHTEPOPELENTOPHI, [IpoBenenue
MPOIPUOPELIETITOPHI, AKCIIEPUMEHTAILHOTO
MEXaHUYECKUE, UCCIIEIOBaHMUS:
TEeMIIepaTypHBIE, omnpezeneHue
XHUMHYECKHe, O0IeBbIC U ¢doxycHOro
JPYTUE PELENTOPHI. paccTostHus

4.1

CeHCOpHBIE CUCTEMBI

Du3nYeCKue u
XUMUYECKUE OCHOBBI
BOCIIPHUSTHS CBETA.
CtpoeHue ceTyaTKH.
[TpoBenenue u oo6paboTka
3pUTENBHOTO CUTHAA.
AKKoOMoAaIus.
bunokysIpHOE 3peHue.
Hapywmenus 3penns u ux
pUYKHBL. 3a00sIeBaHUS
r1asa. Mexanusm
BOCIIPUSATHS U 00pabOTKH
3BYKOBBIX BOJH. CBSI3b
LIEHTpa CIIyXa U LeHTpa
peun. Hapymenus cinyxa u

3JI0POBOTO IJ1a3a U
MIPY HAPYIICHUIX
3peHHS;
OTIpeIeIICHUE 30HBI
CJICTIOTO TISITHA;
u3ydeHue paboThl
BECTHOYJISIPHOTO
arrmapara npu
MOMOIIY TPOOBI
PombGepra;
MAJTBLIEHOCOBAs
npoOa




X IPUYHHBI

Hroro

Pa3jnen 5. DugokpunHas cucrema

Knaccudukanus
peLenTopoB rOPMOHOB.
MonekyspHbie
MEXaHU3MBI JeHCTBUS
TOPMOHOB Ha KJIETKH-
MHUILEHU. DHIOKPUHHAS
(yHKIMS TUTIOTaaMyca.
I'unoranamo-
runoduszapHas CUCTeMa.

[IpoBenenue
HCCIIEA0BAHUS:
N3yuenue
TMCTOJIOTMYECKHUX
IIpenapaToB
9HIOKPUHHBIX

5.1 OHJOKpHUHHAs CUCTEMA Hapymienus, cBsizanHbie ¢ opraHoB. BukTtopuHna
TUIO- ¥ TUNEP)YHKIUSIMH Ha OIIpeJieIIeHue
TOPMOHOB. Buibl 3a0oJeBaHUN TIPU
caxapHoro quabera u ux runep- u
ocyoxHeHus. Kimerounas rUNoQyHKLINH Kele3
Tepanus B JCYCHUU SHIOKPUHHOU
SHIOKPUHHBIX CHUCTEMBI
3aboneBanuil. [Ipoune
OpraHbl, BbIICISIOLINE
TOPMOHBI
Hroro
Pa3nea 6. IloBenenne
[Ipocreiiire ycioBHbIE [IpoekTHas
6.1 MoBeeHte pediexchl. NEeSATEIbHOCTD:
HNucTpymeHnTansHOE U Mexanusm
napyrue GopMbl 00ydeHusl. BO3HUKHOBEHUS




Hens. Motus. Peduekc.
[Torpebnocts. Pediiexc
uenu no [TaBiony.
JIMHaMHUYECKUM
crepeorurl. UMIPUHTHUHT.
PuKCUpOBaHHBIE
KOMILJIEKCHI JIBUKEHUM.
KoruurtuBabie QyHKIINN
HEpPBHOM cucteMsl. Poib
pa3HBIX OTJIETOB
TOJIOBHOTO MO3ra B
peryJisiliuy JBUKEHUM, CHa
1 60ApCTBOBAHUS, U
JIPYTUX CIIOKHBIX
npoueccoB. MexaHu3mMbl
BO3HUKHOBEHUS YMOLIUM.
HeliporymopanbsHas
peryJsinus mojoBOro
MOBEJICHUS

yCI0BHOTO pediiekca
(Ha pa3IMYHBIX
npuMepax).
IIpakTrueckas
JeSITENIbHOCTD:
CocraBneHue cxembl
0€3yCI0BHOTO
pediekca
(coMaTHuecKoro uiu
BEreTaTUBHOIO) TIO
OTIHCaHUIO

Hroro

Paznen 7. OnopHo-aBUraTe/ibHbIN anmapar

7.1

Koctu

Hapywmenus crpoenus
CKEJIETHON CUCTEMBI.
Bo3pacTtHble n3MeHeHus,
octeonopos. TpaBmsl.
3aboneBaHus OMTOPHO-
JIBUTaTEJIBHOTO anmnapara,
CBSI3aHHBIE C
IPSIMOXOKICHUEM.

IIpoBenenue
UCCIICIOBAHMS:
N3yuenne
HapyLICHMs CKeJleTa
10 PEHTT€HOBCKUM
CHUMKaM




CoBpeMeHHbIE
WHBa3UBHBIC U
HEWHBAa3UBHBIE METOJIBI
JICUCHHUSI: IPOTE3UPOBAHHE
CyCTaBOB U
MCXKIIO3BOHOYHBIX JUCKOB,
HCIIPABJICHUC KPUBHU3HDbI
II03BOHOYHUKA U APYIrUe

Ponb cnunHOrO MoO3ra,
MO3KE€UYKa U KOPBI
OOJIBLINX MONTyIIAPUNA B
COBEPLICHUH JIBUKEHUM.
OCHOBHbIE MBIIIIBI TENIA
yenoBeka. Hanbonee

IIpakTrueckas
JESTENIbHOCTD:
Oxka3anue nepBoi
MIOMOLIH NPU

7.2 0800000081 1

pacrpoCTpaHEHHBIETPABMBI | TTOBPEXKICHUH
MBIIIEYHON CUCTEMBI U CKeJIETA Y MBIIIIII.
METOBI UX Hrpa no okazanuto
npodunaktuku. Atpodus MepBOM OMOILHU
MBI, TPUIUHBI U
JIeYeHHUE

HToro 2

Pa3nea 8. KpoBenocHas n iumdarnyeckasi CHCTeMbI
OeKTpoKapauorpamMma.

pokap p [IpoBenenue
Hapymennst paboTsl
OCcoOCHHOCTH CTPOCHHS U HUCCIIENOBAHMUS:

8.1

(bYHKIIMOHUPOBAHUS
CEpPAEYHOMN MBI

cepana. ['mneproHnyeckas
001€e3Hb, cepacuHas
HEI0CTaTOYHOCTh,
aTepOCKIIEP03 KOPOHAPHBIX

Omnpenenenue a3
CEpJICYHOTO MK
o OKT




COCy0B, UHPAPKT
MHOKap/a.
[llyntupoBanue,
aHTUOIUIACTUKA, KJIETOYHAs
Tepanus u Apyrue
COBPEMEHHBIE METO/IbI
JIYEHUS CEePICUHBIX
Oose3HeN.
Tpancrnanramnus cepaua

KpoBenocHas u

CrtpoeHue CTEHOK COCY/IOB.
Cucremnas perynsuus
apTepUANBHOTO JABJICHUS
U IPYTHX TTapaMeTpPOB
KkpoBu (6apopediexc,
xemopediiekc u Tak

IIpoBenecHue
UCCIICIOBAHMS:
N3yuenne
TUCTOJIOTHYECKHUX
IIPENapaToB COCYI0B.

8.2 nainee). AHaTOMUS [TpoBeaeHue
auMdaTHUecKasi CUCTEMBI .
muM(baTHIECKON CUCTEMBI: | OIKCIIEPUMEHTAILHOTO
nuMpaTHIeCKHe COCY bl U UCCIIETOBaHMUS:
nuM(paTHIECKHE Y3TIbL. U3MepeHue
[TpuunHBI TBUKEHUS apTepHaIbHOTO
KPOBH M TUMQBI T10 JIABJICHUS U TyJIbCa
cocyaam
MexaHu3Mbl IOIIepKAHUS
BHYTPEHHEH Cpebl IIposencHue
opranusma (roMeocTas). HCCIICIOBAHUS:
BnyTtpeHnnss cpena
8.3 CBsi3b BOJIHO-COJIEBOTO AHanu3 pe3yjabTaToB

opraHusma

oOMeHa 1 TKaHEeBOH
KHUJKOCTH.
JlelikorutapHas hopmyIa.

HCCIIEIOBAHUN KPOBH
U MOYH




KpoBeTBopeHue u opranbl
KpoBeTBOpeHus. Mecta
rudeny pa3IuHbIX
(OpMEHHBIX 3JIEMEHTOB
kposu. [lepenuBanne
IIJ1a3MBbIL,OPUTPOLIUTAPHOU
Y TPOMOOILIUTAPHON MACCHI.
Bydepnas pynkums
1a3Mbl KpoBU. Pa3nuunbie
(hopmbl remorIoOHnHAa.
Perynsaums cpoactsa
reMOIJIOONHA K KHUCIIOPOAY

Hroro

Paznen 9. UmMmyHHas cucTema

9.1

HNMmyHHas cuctema

3nauenue padot U.N.
MeunukoBa, [1. Dpnuxa u
APYTUX YYEHBIX IO
U3yYEHUI0 MMMYHHTETA.
MexaHu3MBbl BPOXKJIEHHOTO
UMMYHUTETA.
[TpuoOpereHHbII
UMMYHUTET:
KJIacCU(UKAIIUS
TUMQOLIMTOB U y4acTHue
Pa3HBIX TPYTIT
TUM(OIUTOB B
pUOOPETEHHOM
ummyHutere. [lonsaTus
aHTUTEJIa U aHTUIeHA.

[IpoekTHas
JIEITEIBHOCTD:
CocTaBiICHHE CXEMBbI
BO3HHUKHOBEHHUS
MMMYHHOTO OTBETA.
Pemenne
CUTYaIlMOHHBIX 3a]1a4




[Ipe3enTanus aHTUTeHA.
BakuuHbI 1 CBIBOPOTKHU.
Opranbl HEHTpaJIbHOU
MMMYHHOU! CUCTEMBI.
OtpunarenbHas 1
I0JIOKUTEIIbHAS CEJIEKIINS
B co3peBanuu T- u B-
mumdonuToB. Peakiuu

THIICPYYBCTBUTCIBHOCTH, B

TOM YHCJIC aJUICPTHH.
OCHOBBI
TPaHCIUTAHTOJIOTUH

Hroro

Pa3nen 10. IpixaTeabHas cucTtemMa

10.1

JlpIxatenbsHas cucteMa

Hocossie nonoctwu.
Hocornorka. Porormnorka.
lNoprans. @usnosnorus
MpoLecca JbIXaHus, poJib
TJIEBPAIbHON KUAKOCTH,
nadparmsl,
MeXpeOEPHBIX U APYTUX
Mmbil. Cypdakrant.
DnacTuyeckas Tsra
nerkux. MHpeKknnoHHbIe
0oJe3HH, Tepeaaronuecs
yepes BO31yX, U MpoUuue
3a00JIeBaHUS OPTraHOB
npixanus. Biusnue
TaOaKOKYpEHUS Ha OPraHbI

IIpoBenenune
AKCIIEPUMEHTAIHHOTO
UCCIIEIOBaHMUS:
u3MepeHue ooxpara
TPYAHOMN KJIETKHU B
COCTOSTHUM BJIOXA U
BBIJIOXA;
olpezesieHue
9aCTOTHI JbIXaHHUS;
BIIUSTHUE PA3ITUIHBIX
(hakTOpPOB HA YACTOTY
JIbIXaHHUS;
criuporpadus




HLIX&TCHBHOﬁ CUCTCMEI.
AcTMa, 00CTpYyKTHBHBIC
3a00JICBaHUS JBIXaTEIBHOM
CHCTEMBI

Hroro

Pazgen 11. [IumeBapuresbHas cucremMa

[InmeBapurenbHas
cucrema

dusnonorus
MUIEBAPUTEIBHON
CUCTEMBI: pACILEIICHNE
OEJIKOB, TUMHUIOB,
YIJIEBOJOB, HYKJIEMHOBBIX
KHUCJIOT MOJI IEUCTBUEM
(bepMeHTOB,
CEKpPETUPYEMBIX Pa3HBIMU
OT/ACIaMU
MAIEBAPUTEIBHON
cucTemMbl. XUMHAYECKUN
COCTaB CJIFOHBI,
KEITYJIOYHOI0 COKa,
MOXKENTyJOYHOT' O COKa,
JKEJIYM, COKA TOHKOMN
KULIKH. PoJib KueyHon
MUKPODIOPHI IS
YEJI0BEKa.
Heundexumnonnsie u
ayTOMMMYHHBIE
3a00JIeBaHUsl CUCTEMBI
MULIEBAPEHUS.
[Ipenymnpexnenue

IIpoBencHue
9KCIIEPUMEHTAIILHOTO
HCCIIEIOBaHMUS:
M3y4YEHUE JEUCTBUSA
CIJIIOHBI Ha Kpaxmai;
n3ydeHue (hepMeHTOB
XKeTyJIka Ha OeJIoK
KYpHUHOTO SIHIIA;
AMyJbrauus
PacTUTEIBHOTO
Macna. Juckyccus
«Yto Takoe ntuera?»




WH(EKINN 1 TTUIIEBBIX

oTpasieHuid. PaccTpoiicTBa

IIUIICBOIo IMOBEACHUA

Hroro

Pa3pen 12. BoigeauTeabHas cucTeMa

DU3NO0JIOTNYECKUE
poreccsl GopMupoBaHUS
BTOPUYHON MOYH:

dbunpTpanusi, [IpoBenenune
peabcopOIus, ceKperus. HCCIIEOBAHUS:
Ponb mouku B perynsanuu N3yuenue
apTepUaIbHOTO JaBJICHUS. TUCTOJIOTHYECKHUX

12.1 Brinenurensnas cucrema
3abosieBaHus OPTraHOB MpenapaToB pa3HbIX
MOYEBBIICTUTEIbHOMN Y4aCTKOB TIOYKH,
CHUCTEMBI, UX MOYETOYHHUKA,
peaynpexIcHHE. MOYEBOTO MY3bIps
HckyccTBeHHas oyKa.
Huanuz. TpancrnanTauus
MOYKHU

Hroro

Pa3pen 13. Ilos1oBas cucrema

13.1

ITonoBas cuctema

MeHcTpyallbHBIN TUKIL.
HepsHas u rymopanpsHas
perymsnus paboThl
OpPraHoB MOJIOBOM
cucrtemsl. [ImanupoBanue
0epeMEeHHOCTH, METO/IbI
KOHTpALEILUH,

IIpoBenenue
UCCIICIOBAHMS:
N3yuenne
TMCTOJIOTHYECKHUX
IIPENapaToB.
Huckyccus o
IIOJIOBOM




MpeIUMITIAaHTAIIMOHHBIN
CKpPWHUHT,
AKCTPAKOPIIOPAILHOE
OTUIOZOTBOPEHHUE.
bepemennocTs u
nakTtanus. 3a001eBaHus,
MepeIaoIuecs TOJI0BBIM
myTeM

BOCIIMTaHUU

HToro

Pasnen 14. Koxa u ee npou3BoaHbIE

Cinou sniunepmuca. Ciou
nepmsbl. [loakoxHas
KUPOBas KJIETYaTKa.
IIpon3BogHBIE KOKHU:
HOT'TH, BOJIOCHI.

IIpoBenenue
SKCIEPUMEHTAIBHOTO
HCCIIETOBAHHUS:
HCCICIOBAHNE
THUTBHOM M JIQJIOHHOM

14.1 | Koxa u ee npou3BOHbIE 1 3a0osieBaHUS KOXKHU U UX CTOPOHBI KUCTH NPH
MpenynpexaeHue. MTOMOLIH JTYTIBI;
IIpodunaktuka u nepsas U3y4eHue
MIOMOILb IIPU TETJIOBOM U qyBCTBUTEIHLHOCTH
COJIHEYHOM yJapax, Ha pa3HbIX y4acTKax
0’Korax ¥ 0OMOpPOXKEHUSIX pyKHu
Hroro 1

Pa3nesa 15. Axanranumu opranusm

a 4Ye¢JI0BEKa

15.1

AnanTanuu opraHuzma
JenoBeKa

TepMoperynsauus: poJib
KOKHU U COCY/JIOB.
['mnoranamyc kak LHeHTp
HEUPOryMOpPAIbHOMN
PEryJsIiiiY TEII000MeHa.

Pemenue 3amau:
o0cyxaeHue
aJIalTUBHBIX
MEXaHU3MOB
opranusma. Pemienue




[ToBenenueckue
aganTanuu. Aantanum K
HU3KUM KOHILICHTPALHIM
KHCJIOPOJa ¥ TUIIOKCHH.
Perynsius norpebnenus
KHUCJIOPO/JIa TKAHIMH,
3putpono33. [lepecrpoiika
MeTabor3Ma KIETOK B
YCJIOBUH TUITOKCHH.
AJanrtanuu K HeIOCTaTKy
Pa3IMYHBIX MUTATEIbHBIX
BEILIECTB. DHEPreTUYecKas
(GyHKIUS TTUKOTEHA B
MEYEHU U JIMMHUIOB B
*KupoBoi TkaHu. [Topsaok
HCIIOJIb30BaHUs 3a11acoB
MUTATEIbHBIX BEIIECTB B
opranusme. [Iepectpoiika
MeTaboIr3Ma KIEeTOK B
YCJIOBHSIX TOJIOAAHUS.
upkanHbie pUTMBI.
Bnusiaue
MPOJIOKUTENIHOCTH
CBETOBOTO JHS Ha
HEUPOTyMOPAIIBHYIO
perynsanuo. TpeHupoBKH.
Ponw dpusnueckoit
AKTUBHOCTH B COXPAaHEHUU
3/10POBbS YEJIOBEKA.
Anmanranmu K

CUTYyallMOHHBIX 3a1a4




HEBECOMOCTH.
[TepecTpoiiku
MeTabosn3Ma B yCIOBHUIX
HU3KOW TpaBUTAIINH,
npouIakTUKa
HETaTUBHBIX MOCIIEICTBUIM

Hroro

Pa3gen 16. I'eneTnka 4yeaoBeKa

MexaHu3Mbl OnpeeIeHUs
nona. ITomosele
XPOMOCOMBI U Ay TOCOMBI
yeJIoBeKa. 3a00IeBaHu,
pUMephI 3200JIeBaHU.
MeaunuHckas TeHETHKA.
Ponp reneTnueckux

Hapucyii nmuno
Oynyiero peGeHKa.
HMuckyccus o

16.1 I'eneruka yenoBeka .
aHAJIN30B TIPU BHEJIPEHUHU TeHHOU
MJITAHUPOBAHUH M KOHTPOJIE | HWH)XCHEPUH B KU3HBb
OepeMeHHOCTU. DTHYECKHe | YelloBeKa
aCTeKThl BHECEHUS
W3MEHEHUN B TEHOMBI
pa3IMYHBIX OPTraHU3MOB, B
TOM YHCJIC YEJIOBEKa
Hroro
Pa3znen 17. AuTponorenes
YHUKabHBIE MPU3HAKU [IpoBenenue
romuHu. Pyka, UCCIIeIOBaHMUS:
17.1 AHTpoImorexes
MpHUCTIOCOOTICHHAS K CpaBHEHME KUCTU
W3TOTOBJICHUIO U YyeJIoBeKa U




IIPUMEHEHHUIO OpY I
Tpyaa. BelcOKOpa3BUTHIN
MO3T': TEeHJCHIINH B
9BOJIIOIIMH, YHUKAJIbHbBIE
4epThl, MOp(dooruueckue
ocobennocTu. Cxo/cTBa u
pa3nuyus 4eIoBeKa U
4eJI0BEKOOOPa3HbIX
00e3bsH: aHATOMUS,
AMOpHOIIOTHS, ONOXUMUS,
noseneuue. Illumnanze
KaK OJIMDKaWIINN KUBOK
POJICTBEHHUK YeIIOBEKA.
DBOJIOLIMS
94eJI0BEKOOOPa3HBIX
00e3bsH

IIpUMAaTOB.
CpaBHeHue yepena
YelloBeKa U ueperna
IMMIIaH3e

HToro

Paznen 18. YesoBek u okpy:kamomas cpeaa

18.1

YenoBek U OKpy:Karomast
cpena

3aBUCUMOCTb 3/I0POBbsI
YEJIOBEKa OT COCTOSTHUS
OKpYKaroIle Cpeabl.
MUKpPOKJIIMAT KUIBIX
noMeueHui. Tpyn
yenoBeka. Puznonorus
TpyJa. 340pOBbE YEIOBEKA
KaK COIMaJIbHas IEHHOCTb.
@akTophl, HAPYLIAKOIINE
310pOBbE: TUIIOJUHAMUS,
KypeHue, yrnoTpediaeHue

[IpoBenenue

IKCIICPUMCHTAJIIbHOT'O

UCCIICIOBAHMSL:
ompeeNicHne
TEMITEPaTYPBbI,
KOJINYECTBA
KUCIIOpoJia U
YIJIEKUCIIOTO Ta3a B
Havaje U B KOHIIE
ypoKa B KaOUHeTe
OUOJIOTUH TIPH




aJIKOT0JIsl, HAPKOTHUKOB,
HecOaTaHCUPOBAHHOE
MUTaHue, CTpecc.
VYkperuieHue 310pOBbSI.
KynbTypa oTHOLIEHUS K
COOCTBEHHOMY 3/10POBBIO U
3JI0pPOBBIO OKPYKAIOLIHX.
AHTpONIOTr€HHBIE
BO3/ECHCTBUS Ha CpENy.
Hapymenne kpyrosopora
BelecTB B Ouocdepe.
AHTpPOMOTEeHHbIN
KpYTOBOPOT.
DKOJIOTUUECKUE KPUZUCHI U
ux npuanHbl. KosBomromus
o0IIecTBa U IPUPOJIBI.
PannonansHoE
MIPUPOIONOJIb-30BaHHE.
3HayeHHUE OXpaHbl
OKpY>Karolleil mpupoIHON
CpeIbl ISl COXPaHCHHUSI
4eJI0BEYECTBA

IIOMOIIIN JAaTYHUKOB.
Huckyccus o
palnoHaIbHOM
WCIOJIb30BaHUU

pecypcoB

Hroro

OBILIEE KOJIMYECTBO
YACOB 11O TIPOTPAMME

34







IHOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTHyeckue
padoTsbI

DJIeKTPOHHbIE
nudgposbie
o0pa3oBaTe/bHbIE

pecypcbl

[uronorus - HayKa O KJIETKE.
Bupycosorus - Hayka 0 BUpycax

MeTo1p1 HayYHOTO MTO3HAHUS B
Ouonorur. Mukpockonus

AJBroJyiorusi — HayKa o
BoJI0pociisaX. Bomopocnu —
HETaKCOHOMMYECKAA I'pyIiIa.

DyKapUOTHBIE U POKAPUOTHBIE
kietku. [{luanobakrepuu, ux poib
B IIPUPO/IE.

JKu3HEeHHBIE IUKITBI 3€TICHBIX,
OypbIX U KpaCHBIX BOJOPOCIIEH Ha
pUMepe XJIaMHIOMOHA/IBI,
KJ1a10)OPBI, YIIbBBI, CIUPOTUPHI,
Xapsl, TopupsI

[TpoucxoxaeHne BbICIINX
pacTeHui OT XapoOBBIX
BOJIOPOCJIEH.

CpaBHEHHE CTPOCHHUS OpraHu3Ma
pACTeHHUs MXa U IIBETKOBOTO
pactenus. JlabopaTopHas pabota




«M3yuenue ocobeHHOCTEH
CTPOEHUA TKaHEW pacTeHUH Ha
TOTOBBIX MUKpOIIpenapaTax»

[IpoucxoxaeHne BbICIINX
pacTeHUH OT XapOBBIX
BOJIOPOCIIEH

CpaBHeHUE CTPOECHUSI OPTraHOB
NaropoOTHUKOOOPA3HBIX U
LIBETKOBBIX PAaCTCHUI

10

[TnaynoBuaabie. OCOOCHHOCTH
YKU3HEHHOTO IIMKJIa TIayHa
OynaBoBuIHOTO. Pemykius
rametogura.

11

[TanopoTtHuku. [IpakTuyeckas
pabora «3yuenue ocoOeHHOCTEH
CTPOEHUS MAaOPOTHUKA
HIUTOBHUKA MY>KCKOTO (Ha JKUBBIX
U TepOapHBIX 00BEKTAX)»

12

I'onocemenHnrie. Bo3HUKHOBEHHE
cemenu. O0Me MpU3HAKU
CEMEHHBIX paCTeHUU
[IpakTuyeckas padora «M3yuenue
OCOOCHHOCTCH BHEIIIHEIO XBOH,
IINAIICK U CEMSIH XBOMHBIX)

13

HpeBHue ceMeHHbIE
nanopotHuku. PasHoobpazue
TrOJIOCEMEHHBIX: XBOMHBIE,
CaroBHHUKOBBIC, THHT'KOBEIE,
THETOBEIC.




14

[[BeTOK Kak opraH moJOBOro
Pa3MHOXKEHHUSA Y
MIOKPBITOCEMEHHBIX PACTEHUN.
[TpakTuueckas pabota «3ydyenue
MOpGOIOrHH [IBETKA (HA KUBBIX U
(UKCHUPOBAHHBIX OOBEKTAX).
Nzyuenue paznoobpasus
COLIBETUI»

15

NuauBuyanbHOE pa3BUTHE
pacteHuil [IokpbITOCEMEHHBIX
(oHTOTCHE3)

16

OnHOMONMBHBIEC U IBYOJIbHBIE
pacTeHusI.

17

CewmelicTBa ABY10JIBHBIX:
30HTHYHBIE

18

CemeiicTBa OJHOJOJIBHBIX:
AMMAapHuJIMCOBBIC, OPXHUIHBIC

19

JlukopacTyiue u KyJbTypHbIE
MPEJICTAaBUTENIN CEMEICTB, UX
3HaYEHUE B MPUPOE U IS
YeJioBeKa

20

[MTaneoboTanuka

21

Lentpsr MHOTOOOpa3Us U
IIPOUCXO0KICHUS KYJIBTYPHBIX
pacrennii no H.1. BasuiioBy

22

OKOJIOTUYECKHUE TPYIIIBI
pacrenuii. Puzocdepa. Muxopusa.
3eneHble yno0peHus




23

buonenos. JJloMmuHupyromme BUIbI
pactenuii. PacturenbHbie
coobmiectBa. dopa.
B3aumocBs3b oprannu3mMoB

24

KynbTypHble pacTeHus u ux
IMPOUCXOKACHUC. HpaKTquCKaH
pabora «M3yuenue
CEIIbCKOXO35UCTBEHHBIX PACTCHUI
CBOETO PErHOHA»

25

[Tousa. ITnogopoane NoYBbI.
ATpOTEXHUYECKHE ITPUEMBI.
[IpakTuueckas pabota
«HMcnonb3oBanue
arpoOTeXHUYECKUX MPUEMOB B
yXO0/i€ 32 KOMHATHBIMH
paCTeHUSIMI»

26

IMocaencTBus AeATEIbHOCTH
yesoBeKa B skocrucreMax. OxpaHa
pPacTUTEIHLHOTO MUpa

27

Juckyccens 0 KITOHUPOBAHUM
pacTeHni, KIIETOYHON HHKEHEPUHU
KaK COBPEMEHHBIX TEXHOJIOTHI
Pa3MHOKEHUS PACTEHUN

28

Muxkpobuonorust — Hayka o
MuKpoopranuzmax. OcoOeHHOCTH
CTPOCHUS TIPOKAPHUOTHOM KIIETKH.
KuznenesatenbHOCTh OaKTEpHiA

29

[{nano6axkTepuu, X poJb B
npupoze. ApxeH, uX OTIHYUS OT




bakrepuii. 3nauenue 6akTepuil u
apxei B MPUPOAE, IBOITIOLHUH U
OMOreOXMMHUECKUX ITHKIaX

MHuoroo6pasue u

30 . 1
KU3HECATCIILHOCTh OaKTePHiA
PacturtenbHoe cooO11ecTBO.

31 3HavyeHue rpuOoB s 1
(buUTOLIEHO30B
[IpakTuueckas padota «M3ydenue

32 METO/IOB JIe3MHPEKITUH 1 1
CTEPHIIN3ALIUN»

Nudexnmonnbie 3a001€BaHM

33 pacTeHuii: BUPYyCHBIC, TPHOKOBBIE, 1
OaxTepuaibHble. MUHU-TTPOEKT

34 KBus-urpa «Pacturenbusiii Mup u |
JESITEIIbHOCTh YEI0BEKa

OBIHIEE KOJIMYECTBO YACOB 14

ITO ITPOI'PAMME




8 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHyeckne
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcbl

OO0u1me u cienuanbHble pa3ienbl
300j0ruu. O01IMe U crienualbHbIe
METO/bI U3y4YEeHHUS 300JI0THH.
CBs13b 300J10TUU C IPYTUMU
HayKaMH, MEJTUIIMHON U CEITbCKUM
XO3HUCTBOM.

MHorokiaeTouyHoCTh. TkaHu
KUBOTHBIX U UX (DYHKIIHH.
Oprasbl ¥ CUCTEMBI OPTAHOB.
®dopwma Tena, CHMMETPHS,
pa3Mepsl Tena )KUBOTHBIX

DHJOLKTO3 U IK30IUTO3.
Knerounoe u nonoctuoe
nUIeBapeHue. JBOIOLHUS
HHHIGB&pHTGHBHOﬁ CUCTCMEI.

Hcnonp3oBanue Kuciopoaa
KUBOTHBIMU. [Tuddysus.
JlpIxanue B BOJHOM, BO3YIIHOMN
cpene. KaOpsl, Tpaxeu, JeTKue.

[Tonoctu Tena: nepBuyHas,
BTOpUYHAasl, MUKcOLENb. DyHKIMU
MIOJIOCTH TeNa. BO3HUKHOBEHHE
TPaHCHIOPTHOM cucTeMbl. CBA3b




THIIA KpOBeHOCHOﬁ CHCTEMBI U
THIIA IIOJIOCTH TEJIa.

Ocmoc. OCMOTHYECKOE AABIICHUEC.
DBONIONHNS BBIACIUTEIbHON
CUCTEMBI Y KUBOTHBIX,
TYJIOBUIIHBIE M Ta30BbIC IIOYKH.
CB3b CTPOECHUS BBIACIUTEIBHOMN
CHCTEMBI C TUIIOM IIOJIOCTH TeJla

IIepBUYHOCTE TYMOpaJIBHOU
peryisinun. OcoOeHHOCTH
SHJOKPUHHOW PETryJIALHUH.
OcobeHHOCTH HEPBHOM
peryJisiuu. DBOIOLMS HEPBHOU
CUCTEMBI Y OECTIO3BOHOYHBIX

Tunsr paSBI/ITI/ISI JKHNBOTHBIX.
HacexoMble ¢ TOJTHBEIM 1
HETOJTHBIM Pa3BUTHEM.
JKuBOTHBIE C IPSIMBIM Pa3BUTHEM

Munu-npoext «Omnopa u
JBUKEHHE Y )KUBOTHBIX)

10

Hrpa «TpexciioinHbIe )KUBOTHBIE)

11

Perenepanus. Pedexroproe
noBeneHue. JKM3HEHHBIN KT
KuireyHonmomoCTHRIX Ha IPUMEPE
Cuudounanapix ¥ ['uaponHbIx

12

JKU3HEHHBIN TUKIIBI IIUPOKOTO
JIEHTEIa, CBUHHOTO LEIHS 1
9XUHOKOKKa. [IpodunakTuka
3apa)K€HUs apa3uTHYECKUMHU




KpPYTJIBIMHU YEPBSIMHU.

13

OcoOeHHOCTH CTPOEHUS U
KHU3HEACATEIILHOCTH KOJIbUAThIX
yepBeil. MHOT0OOpasue
KOJIbYaThIX YepBEU

14

OCHOBHBIE TPYIIITBI
Unenucronorux. Knace
PakooOGpa3nbie. PaznooOpazue
PakooOpa3HbIX.

15

Knacc ITaykooOpasHsie.
MHoroo0pasue naykooOpa3HbIX.

16

OCHOBHBIG OTpf[)II)I HACCKOMBIX.
ConmanbHBIC HACEKOMEIE.
3HavYeHHE HACEKOMBIX B IIPUPOIE
U I YeI0OBeKa

17

Penykuus nenomuueckou
MOJIOCTH: TIPHYUHBI U
nocyencTeus. PaznooOpasue
MOJITIOCKOB: OPIOXOHOTHE,
JIBYCTBOPYATHIE, TOJIOBOHOTHE

18

OO01uii I1aH CTpoeHUs
[103BOHOYHBIX KUBOTHBIX.
Otnenbl HEpBHOW CHUCTEMBI.
Buytpennuii ckenet. OCHOBHBIE
TPyIIbl TO3BOHOYHBIX.
becuenroctHbie 1
YemroctHOpOTHIE. MUHU-
KOH(epeHIus

19

Tunel yenryu pe16. XKaGepHsrii




anmapar. bokoBas nuHuUsA.
Jlydyenepsie u ionacrenepnie
PBIOKI.

20

[Ipennoceuiku BeIxoaa
MMO3BOHOYHBIX HA CYIY.
PrryasxHast KOHEYHOCTD.

21

Ckener, oTJeNbl TO3BOHOYHHUKA
3eMHOBOAHBIX. Pa3nenenue KpoBu
y AM¢pubwmii (apTepuanbHbIi
KOHYc). Posnb uentocTHOTO
ammapara Juisl IbIXaHWsL.
Heotenus y Ampubuit

22

[IpucnocobneHns KUBOTHBIX K
YKU3HU Ha cylle. 3apo/IbIIlIeBbIE
000JI0YKH ¥ UX (PYHKITHH.
I'pynnas knerka. JIBuxenue y
pentwinii. TazoBble MOYKH

23

[Ipucnocobnaenne NTUILL K TIOJETY.
IIepsbs. Pa3Butue nepa, CTpykTypa
nepseB. TUIIBI IEPHEB.
Oco0eHHOCTH B CTPOEHUH
ckeneta. [{eBka, npsokka. Kuib

24

Bo3znyuineie memku u
napabponxu. MexaHusm
JIBOMHOTO AbixaHus. CTpoeHue
aia. @opMUPOBAHKE SMIEBBIX
o6oouek. MHOTOOOpa3ue NTHUIl

25

DopMHUpPOBaHUE LIEPCTH.
CrpoeHnue Bosioca. Tunsl BoJoc.




CaJibHBbIE M TTOTOBBIE JKEJIE3EL.

26

Oco0eHHOCTH CTPOEHUS
MUIIEBAPUTEIIBHON CUCTEMBI Y
PaCTUTEILHOS THBIX
MJICKOMTUTAIOMIUX. AJIBBEOJIIPHOE
neixanue. unadpparma.
TynoBumIHbIE TOYKU ¥ HEYPOHBI
mitekonuraronmx. OcobeHHOCTH
HEPBHOW CUCTEMBI
miiekonuTaronux. opmupoBanue
ianeHTel. OcobeHHOCTH
IUTAIICHTAPHOTO TTUTAHMUS.

27

Cucrema MIIEKOMUTAIOUTHX.
[TepBo3Bepu. Cymuartbie
miekonuTatomue. [Inanenrapusie
MJIEKOMUTAIOIIHE.

28

Urpa «Pa3nooOpazue XopaoBbIX
YKUBOTHBIX)»

29

OBOJIIOIHA OSCIIO3BOHOYHEIX U
MO3BOHOYHBIX XHUBOTHBIX. Cpea
00HTaHHUA U DKOJIOTUYECKas HUIIIA.
OCHOBHBIE PKOJIOTHUECKIE
3aKOHBbI. 3aKOH ONTUMYMa. 3aKOH
JUMHUTHpPYIOIIETo (hakTopa

30

Munu-kondepenuus «KuBoTHbIE
MPUPOJHBIX 30H 3EMIIH

31

[Ipumepsl aganTanuii )KUBOTHBIX
K ycloBusiM ooutanus. [ImaHkToH,
HEKTOH, 6eHToc. [IpaBuno AsnieHa




u ipaBuio beprmana. A nanranus
JKUBOTHBIX K IOYBEHHOU Cpejie
obOuranus. [lapazutusm.

32

3HaueHue JOMalIHuX KUBOTHBIX B
JKU3HM uenoBeka. JlabopaTopHas
pabora «Habmronenus 3a
NTHIIAMHU B TOPOJICKON Cpeae»

33

Cenekuus. [lopoabr.
HckyccTBeHHbIH 0TOOD.
JKuBoTHbIe
CEIBCKOXO35MCTBEHHBIX YTOIHM.
IITunesonctBo. JKUBOTHOBOICTBO.

34

CI/IHaHTpOHHBIC BUABI )KUBOTHBIX.
AI[aHTaI_[I/IS'I JKHUBOTHBIX B
YCJIOBUAX TOpoaa

OBILIEE KOJIMYECTBO YACOB
ITO ITPOI'PAMME

34




9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
undposbie
oOpa3oBaTejibHbIE

pecypcebl

CucremMa OHOJIOTHYECKHX HayK,
HN3ydaromux 4CJI0BCKa

XUMHUYECKOE CTPOCHHE,
0COOEHHOCTHU ¥ QYHKIIUH OEJITKOB,
JUMHJIOB, YTJIEBOAOB,
HYKJIEMHOBBIX KHUCJIOT

MHoroo6pasue KJIeTOK U UX
nuddepennmranms.
OMOpHOHANbHBIE CTBOJIOBBIE
KJIETKH, HHIy[IUPOBaHHbIE
CTBOJIOBBIE KJIETKU, CTBOJIOBBIE
KJIETKH B3pPOCIIOTO YeIOBeKa

CtpoeHnue u ¢puznonorus
HelipoHa. [loTeHnman nokos u
NOTEHIHA JeHCTBHUS.
[TpoBeneHne HEPBHOTO
umnynbca. Knaccudukanus un
MEXaHHU3MBbI Pa0OTHI CUHAIICOB.
HelipomeauaTtopsl u ux
peLenTopBhl.

AHAaTOMUS rOJIOBHOTO MO3Tra:
MIPOAOJITOBATHIA MO3T, CTBOJI
MO3ra, CpEIHHM,




IIPOMEKYTOYHBIN, IEPETHUN
Mo3r. CTpO€HHE MO3KEUKa U
KOPBI OOJIBIINX HOTYLIAPHIA.

LlenTpsl cOMaTU4ECKOU U
BEr€TATUBHOW CHCTEM B
LEHTPAJIbHOW HEPBHOM CUCTEME.
PednekTopHOE KOJIBIIO.
Heiiponnas cetsb.
Knaccudukanum pedaekcos:
MOHO- U MOJINCUHANTHYECKHE,
0e3yCIIOBHbBIC, YCIIOBHBIE U
npyrue. Poiib uccnenoBaHuii
WL.II. I1aBnoBa.
®yHKIMoHanbHbIe cucTemsl 11.K.
AnoxuHa

MonexynsipHble MEXaHU3MBbI
I[CﬁCTBHSI TOPMOHOB Ha KJICTKH-
MUILIEHH. DHAOKPUHHAS (QYHKINS
runorajaMmyca. I'umoranamo-
runodusapHas CUCTEMA.

Bukropuna Ha onpezeieHnue
3a00JIeBaHUI IIPU TUIIEP- U
TUNO(YHKINHY Kele3
SHJIOKPHUHHOMN CUCTEMBI

BoszpactHble u3MeHeHus,
ocreonopos. TpaBMsl.
3a0oJieBaHNs OIIOPHO-
ABUTaTCJIbBHOTO aIlmnapara,
CBA3aHHBIC C IPAMOXOKIACHUCM.




MeTtonp! neueHus:
MPOTE3UPOBAHUE CYCTABOB U
MEKIIO3BOHOYHEIX JIHUCKOB,
WCIIPaBJICHUE KPUBU3HBI
ITI03BOHOYHMKA U IPyTHUE

10

CBs3b BOJHO-COJIEBOI'0 OOMEHA U
TKaHEBOU JKUJIKOCTH.
JletikonutapHas hopmyia.
KpoBeTrBopenue n opranbl
KPOBETBOPEHHUSI.

11

[TepenuBanue mia3Mmel,
SPUTPOLUTAPHON U
TPOMOOIIMTAPHOI MAacCCHI.
Bydepnas ¢pyHkIms mna3Mbl
KkpoBH. Paznuunbie hopmbl
remMoryioouna. Perymsmus
CPOJICTBa reMOrI00nHa K
KHCIIOPOAY

12

DneKTpoKapArorpamMmma.
Hapymenus pabots! cepaua.

13

CrpoeHue CTEHOK COCYI0B.
CucreMHas peryJsamnus
apTepHAILHOTO JaBIICHUS U
IPYTUX TapaMeTpoB KPOBU
(6apopeduekc, xemopedekc u
TaK jganee).

14

Hocossie nonoctu. Hocormnorka.
Porornotka. I'opTassb.
®u3noNorus mpolecca JIbIXaHus,




pOJIb TJIEBPATTBHOM KUIKOCTH,
nuadparmMbl, MeKpEOCPHBIX U
npyrux meiail. CypdakTaHT.
DnacTUyecKas TAra JIETKuX.

15

Nudeknmonnsie 60e3HU,
nepeIaronIuecs yepe3 Bo3AyX, U
npoune 3a00JIeBaHUsI OPTaHOB
IbIXaHus. Bimsiaue
Ta0aKOKypEHHs Ha OPTraHbl
JIBIXaTEIbHOM CUCTEMBI. ACTMa,
00CTpYKTHUBHBIE 3200JICBaHUS
JIBIXaTEIIbHON CUCTEMBI

16

Munu-npoekT «lIIutarenbHbie
BeIeCTBa ISl (POPMHUPOBAHUS
MBI YETTOBEKAY

17

®uU3MOoNOrKs MUIIEBAPUTEIIBHOMN
CUCTEMBI: paclleIuieHne OeNKOB,
JUIUOB, YIJIEBOJIOB,
HYKJIEMHOBBIX KHCIIOT NIOJ1
neiictBueM (pepMeHTOB,
CEKpPETUPYEMBIX PA3HBIMHU
OTJZI€JIaMHU TUILIEBAPUTEILHON
CHUCTEMBI.

18

XHUMHYECKHI COCTaB CIIIOHEI,
JKEIIyJOYHOT'O COKa,
MOJKETYIOYHOTO COKa, JKEJIUH,
COKa TOHKOM KHIIKH. Poib
KHUIIEYHON MUKPODIOPHI IS
JeJIoBeKa.




19

Heundexunonnsie n
ayTOMMMYHHBbIE 3a00J1eBaHUs
CHUCTEMBbI MUILIEBaPECHMUS.
[Ipenynpexaenne nuhekuii u
IUILEBBIX OTPABJICHUH.
PaccrporicTea nuiesoro
NOBE/ICHUS

20

Munu-koHpepeHnus «3HaueHHe
BUTAMUHOB ISl HMMYHUTETA
YEJI0BEKa»

21

Crnou snuaepmuca. Ciiou 1epMBbl.
[ToaxoxkHas )KUPOBas KIETIATKA.

22

[Ipo¢unaktuka u nepsas
MIOMOIIIb TIPU TETUIOBOM U
COJTHEYHOM yJapax, 0’Korax u
00OMOPOKEHHSIX

23

MuHH-TIpoeKTH «3a00eBaHUS
KOH U TEHETHKA YEJIOBEKa»

24

DU3HOIOTHYECKUE TTPOIECCHI
(bopMUpOBaHUS BTOPHYHON
MouH: puabTparms,
peabcopOrus, cekperusl.

25

MeHncTpyanbubiidi UK. HepBHas
U TyMOpaJbHasl PETyIISIUS
paboThl OPraHOB MOJIOBOM
CHUCTEMBI.

26

OrnpezenieHne reHa u ajiesns,
reHoruna u peroruna. [TonsTue
TOMO- M T€TEPO3UTOThI. 3aKOHBI




Meunnensa. Bzaumoneiicteue
ajuienei. MOHOTEHHEIE U
MOJINTEHHBIE TIPU3HAKH

27

[TnanupoBaHue GepeMEHHOCTH,
METO/IbI KOHTPALIEIIIIUH, TIPE]T
HMHHaHTaHHOHHLII)'I CKpHWHUHT,
9KCTPAKOPIIOPAIIEHOE
orutooTBopeHue. bepemeHHOCTH
Y JIAKTAIHSL.

28

duznyeckue 1 XUMUIECKHE
OCHOBBI BOCIIPHSTHSI CBETA.
CTpoeHue ceTyaTKH.
[TpoBenenue u o6padboTka
3pUTENBHOTO CUTHAJA.
Axkxomopanus. buHokymnspHoe
3penue. Hapyuenus 3peHus u ux
pUyuHbL. 3a00J1€BaHus I71a3a.

29

MexaHu3M BOCTIPHATHS U
00pabOTKH 3BYKOBBIX BOJIH.
CBsI3b LIeHTpa cllyXa U LeHTpa
peun. Hapymienus cinyxa u ux
HPUYUHBI

30

[Ipocrelinive ycioBHbIE
peduexcel. UHCTpyMeHTaIbHOE U
npyrue Gopmbl 00yuenus. Llens.
Mortus. Pediekc. [TorpebHOCTS.
Pednexc uenu no [1aBnosy.
JInHaMH4YeCKHil CTepeoTHII.
NmnpuaTHHT. @UKCHPOBAaHHBIE




KOMIIJIEKCHI JIBI/I)KCHI/Iﬁ

31

BH/I genoseka - pe3yJbrar
aHTpornoresesza. MuHu-
UCCIICIOBAHUE

32

KorautusHble GyHKIIMA HEPBHON
cucteMsbl. Poiib pa3HbIX OTIEN0B
TOJIOBHOT'O MO3Ta B PETYJISLUN
JBUKCHHI, CHA ¥ 0OJIPCTBOBAHUS
U APYTHUX CJIOKHBIX MPOIIECCOB.

33

3aBHCUMOCTD 37I0pPOBbS YEJIOBEKA
OT COCTOSIHUSL OKPY KaroUIen
cpenpl. MUKpOKIIMMAT KUIIbIX
MMOMeEIICHU I

34

Hapymenue kpyroBopota
BeIIECTB B Onocdepe.
AHTPONIOTr€HHBIN KPYyTrOBOPOT.
DKOJIOTUYECKHE KPU3UCHI U X
npuanHbl. KosBomronus
o0111ecTBa U MPUPO/IBI.
PannonansHoe
MPUPOJIONIOTIB30BAHUE.

OBILIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

34










