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INOACHUTEJIBHASA 3AIINCKA

OO01as xapakTepuCcTHKA Kypca

PabGouass mporpamma Kypca BHEYpO4HOW jesTenbHOCTH «llpakTuueckas
OWoJorus: TEOopUsT M TNPAKTUKA» COCTaBlIeHA Il 7—-9 KJIacCoB Ha OCHOBE
MOJIOKEHHUI U TpeOOBaHMIA:

—  (enepampHOr0  TOCYAapCTBEHHOTO0  0Opa30BATENBHOTO  CTaHAapTa
OCHOBHOro oOmiero oOpa3zoBaHusi (yTBEpXkAE€H MpuKazoM MUHHCTEPCTBA
npocBemieHust Poccutickoit @eaeparuu ot 31 mas 2021 r. Ne 287) (manee — @I'OC
000);

— (QenepanbHON  00pa30BaTEIbHOW MPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBanus (yTBepKJeHa MpukazoM MuHuctepcTBa npocsemieHusi Poccuiickoit
deneparuu oT 18 Mas 2023 r. Ne 370) (manee — @OIT OOO0).

[Ipu pa3paboTke mporpaMMbl HCIOJIb30BAIUCH CIEAYIOIINE HOPMATHUBHBIE
JIOKYMEHTBHI:

— VYka3 IIpesunenta Poccuiickoit @enepanun ot 28 deppans 2024 r. No 145
«O Crparernn Hay4YHO-TEXHOJIOTUYECKOTO pa3Butus Poccuiickont denepannmny;

— KoMIuleKkCHBIM TJJTaH  MEPONPHUATHM 10  TOBBIIIEHUI  KayecTBa
MaTeMaTHYECKOr0 M €CTECTBEHHO-HAYYHOT0 00pa3oBanus Ha nepuon a0 2030 roma
(ytBepxkaeH pacnopsbkenueM llpaButenbctBa Poccuiickoit denepanmu ot 19
HOs10ps1 2024 1. No 3333-p).

AKTYyaJIbHOCTH Kypca

AKTYalIbHOCTh Kypca BHEYpPOUHOU nearenbHOCTH «lIpakTnueckas Ouosorus:
TEOpUsl U MPAKTHKA» OOYCJIOBJIECHA HEOOXOJUMOCTHIO pa3pabOTKHU CIEHaTbHBIX
mporpaMMm OOy4YeHUST MU BOCHUTAHUS, CIIOCOOCTBYIOIIUX IOBBIIICHUIO KayecTBa
MaTEMaTUYeCKOTO0 U €CTECTBEHHO-HAYYHOTO O00pa3oBaHUs, B TOM YHCIIC
MpeIyCMaTpPUBAIOIINX YTIyOJIeHHOE N3yueHne yueOHOTo peaMeTa «bromorus.

[Ipenymaraempiii KypCc BHEYPOYHOM AESATEIBHOCTH JOIOJHIET U PACIIUPSET
nporpaMMmy Kypca Owuojornu ©0a30Boro ypoBHs. Peanuzamusi mporpaMmbl
MO3BOJISIET BBIMTH 32 paMKH M3y4eHHs] OMOJIOTMU Ha 0a30BOM ypOBHE, UCIONb3YS
GbopMBI, OTIMYHBIE OT YPOYHBIX, W oOOecneuuTh Oojiee TOJHOE U TIIyOOKOe
U3y4deHue OMOJIOTHH.

[Iporpamma Kypca mpexycMaTpHBAeT OPraHU3alUI0  Pa3sHOOOPA3HOM
JESTEIIbHOCTH OOYYaroMIMXCs, UX AKTUBHOCTh M CaMOCTOSITEIbHOCTb, COYETAET
WHIUBUIYAIIBHYIO ¥ TPYNIOBYHO paboOTy, NpeanoiaraeT MpPaKTHUECKYID |
UCCIIEN0BATENBCKYIO JEATEIBHOCTD.

Oco0oe BHuManue B Ilporpamme ynensieTcsi BBIIOJHEHUIO 00YYarOIIMMHUCS
OMOJIOTUYECKOTO SKCIEPUMEHTA — JIA0OPATOPHBIX M MPAKTUYECKUX PpabdOT, UTO



MO3BOJIUT UM Ha MPAKTUKE U3YUYUTh OCOOCHHOCTH CTPOEHMS U (PU3NOJIOTUHN KHUBBIX
OpraHU3MOB, pAa3BUTh NPAKTUYECKHUE YMEHUS M HAaBBIKM I[LJJAHUPOBAHMS,
NOJATOTOBKM,  MPOBEACHMS, AaHaIM3a W  HMHTEpPHpETAlMd  MOJIYYEHHBIX
HKCIIEPUMEHTAJIbHBIX PE3yJIbTATOB, HAYUYUTHCS MPUMEHATh TEOPETHUECKUE 3HAHUS
JUIS pEIICHUs NPAaKTHUYECKHUX 3a4ad, B TOM YHUCJIE B KU3HEHHBIX CHUTYyalUsX.
Oco3HaHHOE BBINIOJIHEHUE OWOJIOTMYECKUX 3KCIEPUMEHTAIBHBIX padoT Oyner
CH0COOCTBOBATh MOBBIIIEHUIO MOTMBALMU K M3y4deHMIO Ouosioruu. IIporpammoii
IPEeIyCMOTPEHO TaKXKe pEelIeHHEe OWOJIOTMYECKHMX 3ajad pas3iuyHbIX TUIIOB U
YPOBHEU CIIO)KHOCTH, BBINOJHEHUE INPOEKTHBIX padOT, a TakXKe IPOBEJICHUE
BUKTOPUH M OpPraHu3alusl TUCKYCCHI Ha BaXXHbIE STUYECKUE TEMbI. BBINOIHEHUIO
HKCIIEPUMEHTA, PEHICHUIO0 3aJad W MPOBEIAEHUIO JHUCKYCCHU UM BUKTOPUH
00s3aTE€IbHO  JIOJDKHO — MPEIIECTBOBATh  3HAKOMCTBO  OOyYaroIIMXCS €O
CBSI3aHHBIMU 3JIEMEHTAMHU COACPKAHUS.

Kypc BHeypouHnoii nestenbHocTH «lIpakTuyeckass Ouojorusi: Teopus Hu
IPAKTHKA» MOXET ObITh HHTEPECEH O0O0yYarolMMCcs, KOTOpPbIE MPOSBISIOT
MO3HABATEJIbHBI MHTEPEC K U3YUEHUIO OMOJIOTHH M, BOBMOYHO, PacCCMaTpUBAIOT
BBIOOp mpodeccuH, CBSI3aHHOM C TPUMEHEHHUEM OMOJOTMYECKUX 3HAHUU.
OcBoeHHME mMporpaMMbl Kypca TIOMOXET OOydYaroluMcsl TOATOTOBUTHCS K
U3Y4YEHUIO OMosiornu Ha yriryosienHoM ypoBHe B 10—11 kmaccax.

Heab 4 3a1aun Kypca

[lens Ilporpammsl  — obecneunTs UHAMBUAyaAJIbHbIE MOTPEOHOCTH
oOyyaromuxcss B W3y4eHMM OWOJIOTMM IO BOIPOCaM, BBIXOASIIMM 33 PaMKHU
0a30BOr0 YpOBHSI.

[Iporpamma  yuYuTBHIBa€T  MCHXOJOrO-NEIarorudyeckue  OCOOEHHOCTH
COOTBETCTBYIOIIEW BO3pacTHOM Kareropuum oOyvaronuxcs. Ee ocBoenue
CIIOCOOCTBYET PpAa3BUTHUIO HMHTEpeca K H3yYEHHUIO Ouojoruu U  cdepam
JESITEIbHOCTH, CBSI3aHHBIM C OHMOJIOTHe, MOTHMBAallMd K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOILETO PO U HAIIPABICHHOCTH JAJIbHENUIIET0 00yUYeHHUS.

M3yuyeHune Kypca HApaBJIeHO HA Pa3BUTHE Y 00y4YaIOLIUXCH:

— CHUCTEMbl OMOJIOTMYECKUX 3HAHMM KaK KOMIIOHEHTa €CT€CTBEHHO-HAYYHOU
KapTUHBI MHUPA, KAK OCHOBBI JJIs TOHUMAaHUS MPOLIECCOB, MTPOTEKAIOLIUX B KUBOU
NPUPOE, FKOJOTUYHOTO OTHOIIEHUS K IPUPOJE U €€ MHOI000Pa3uIo;

— MHTEepeca K NPOAODKEHHIO OOY4YEHMsT Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs.

B pamkax pemeHusi OCHOBHBIX 3anauy IIporpamMMbl H0JIKHO OBITH
o0ecrme4yeHo:

— MpuoOIIeHHEe O0y4aromMXxcs K CaMOCTOSATEIbHOW I103HABATEIBHOW M
UCCIIEIOBATENbCKOM 1E€ATEIbHOCTH, K HAYYHBIM METOJaM IMO3HAHUS;



— (opmupoBaHre MOTHBAllMM M Pa3BUTUE CIOCOOHOCTEH K U3YYEHUIO
OHOJIOTHH,

— (hopmupoBaHue yMEHHUN OOBSICHITH U OILICHUBATH SIBJICHHS OKPYXKAIOIIETO
MHUpa, HUCIHOJIb3ysl 3HAHUS W OIBIT, NOJYyYEHHbIE INPU H3YyYEHUH OHOJIOTHUH,
OPUMEHATh MX MPU PEUICHUU MpoOJieM B TMOBCEIHEBHON >XU3HU M TPYIOBOM
JEATEIIbHOCTH;

— OCO3HaHHE OOYYAIOIIMMUCS LIEHHOCTH OMOJOTMYECKUX 3HAHUN B KU3HU
YEJIOBEKA, MOBBIIIEHUE YPOBHSA AKOJOTHUYECKON KYJbTYPbl, HENPUATHE ECHCTBUH,
MIPUHOCSIIIMX BPEl OKPYIKAIOIIEH CPENE U 310POBBIO JIFOJEH;

— pruoOpeTeHre 00yYaroIIMMKCS ONbITa CAMONO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINM ), HEOOXOAMMBIX JJI PA3JIUYHBIX BUIOB JI€SITEIIHOCTH.

MecTo Kypca B 00pa3oBaTeJIbHOM Ipoiecce

[Iporpamma kypca «lIpakTudeckas OuHOJIOTHS: TEOPUS U TMPAKTHKAY
paccurTaHa Ha peanu3anuio B TeueHue 102 yyeOHbIX YacoB B paMKaxX BHEYPOUHOU
nesteapHOCTH B 7-9 Kiaccax (34 waca B 7, 8 u 9 kiacce). Kypc moxer ObITh
UCIIOJIB30BaH Il oOoramieHust 0a30BOro Kypca OHMOJIOTMM — MPaKTHUKO-
OPUEHTUPOBAHHBIM  COJEP)KAHHMEM W  AKTHUBHBIMH BUJAMU  JI€ATE€IBbHOCTH
00y4Jarommxcs.

[Iporpamma MOXKET CTaTh CONEPKATEIBHBIM U METOJANYECKUM IPUMEPOM IS
COCTaBJICHUSI MeJaroraMu pabo4ymnx mporpamm.

[Iporpamma kypca BHeypouHoO#l nesitenbHocTH «lIpakTuueckass OuosoTHs:
TEOpHUsT W MPAKTHUKa» HAIpaBleHA Ha JOCTHKEHHUE pe3yJIbTaTOB, KOTOPBIE
JOTIOJIHSIIOT U YrayOnsioT chopMyiaupoBaHHble B (deaepanbHoil  paboueit
nporpaMmme 1o yueOHoMmy npeamety «buosorus» (6a30Bblii ypOoBEeHb) TpEOOBaHUS
K PEMETHBIM pe3yJIbTaTaM.

@DopMbI  AeSTENBHOCTH OOYYAIOMIMXCS MPEeIyCMaTpUBAIOT aKTUBHOCTb H
CaMOCTOSITENIbHOCTh, COYETAlOT WHIUBUAYaJbHYIO M TPYIIOBYIO padoTy.
CTpyKTypHUpOBaHUE TEMATHYECKOrO IJIaHUPOBaHMS B IIporpamme cOOTBETCTBYET
NOPSAAKY M3YUYEHHUsS pa3/ieJIoB U TeM OHOJIOrMH Ha 0a30BOM YpOBHE B OCHOBHOM
IIKOJIE M 00ECIEeUrMBAET TEM CaMbIM IMPEEMCTBEHHOCTh YPOUHON M BHEYPOUHOMH
nesarenpbHoCcTH. Ilpemnmaraemeiii B IIporpamme ImepedeHb DKCIIEPUMEHTAIBHBIX
UCCJIEIOBAHUN SBIISIETCSI PEKOMEHIOBAHHBIM, YUUTENb JIeJaeT BbIOOP MPOBEACHHUS
HKCIIEPUMEHTOB M HCCIEAOBAaHUN C Yy4YE€TOM HMHAMBUAYAIbHBIX OCOOEHHOCTEM
oOyuaronuxcs, OCHaIeHUs KabnHeTa OMOIOTHH Y4eOHBIM 000PYOBAHUEM.

[TpennoxxeHHbIE 3JEMEHTBI COJEPKaHUS U BUABI ACSITEIBHOCTH MOTYT OBITH
KOHKPETH3UPOBAaHbI C YYETOM WHAMBHIYaJIbHBIX 3allpOCOB  OOYYaIOUIMXCA.
Pacupenne coaepkaHusi U BUIOB JEATENBHOCTH CBSI3aHO C BO3MOXKHOCTBIO
BbIOOpA IME1aroroM pasjIMyHbIX BApUAHTOB y4eOHO-METOAUYECKOro oOecreueHus



Kypca, a TaKXe C CYIIESCTBYIOIIMMU YCJIOBUSIMHU HIKOJbHONW WH(OPMAIIMOHHO-
00pa30BaTENbHON CPEIbI.

Jlst 3HAKOMCTBA 00yYaromuxcs ¢ MPoQeCCUusIMU, CBI3aHHBIMH C OMOJIOTHEH,
Y TIOBBIIICHHUS X MOTHUBAIUM K U3yUYCHUIO OMOJIOTUHA PEKOMEHIYETCS BKIIOUUTH B
porpaMMy dJKCKYpCHHM Ha TMPEANPHUATUS, B PEruOHAJIbHBIE MYy3€H, BY3BI.
ConepxaTenbHble 37eMeHTHI [IporpaMMbl TO3BOJISIIOT OPraHU30BaTh Ha X OCHOBE
MPAaKTHYECKYI0 M ITOMCKOBO-HCCIIEIOBATEIBCKYIO JCATEIbHOCTh, PpEe3yJIbTaThl
KOTOPOM MOTYT OBITh HCIOJIB30BaHBl MPH Ppean3alud  O0yYarOIIMMUCS
WHIUBUTy ATBHBIX MIPOCKTOB.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESTEJBHOCTH
«JTPAKTHYECKAS BUOJIOI'UA: TEOPUA U TIPAKTUKA»

7 KIIACC

Pa3nexa 1. Beenenne

[Muromoruss — Hayka o KkieTke. CoBpeMEHHass KJIETOYHAs TEOpUs.
OyKapHOTHBIE U TPOKApUOTHBIE KieTKu. Bupyconorus. IlpaBuma paboTsl co
CBETOBBIM MUKPOCKOIIOM. Meronuka IPUTOTOBJICHHUS BPEMEHHBIX
MUKpPOIIPENapaToB.

Ilpakmuueckas Oeamenvrocms. OCHOBbI MUKPOCKOIIMU: MPUTOTOBJICHHE
BPEMEHHBIX IpernapaToB W pabora ¢ MukpockonoMm. OdopmiieHue pes3ynbTaToB
paboThl ¢ MUKPOCKOIIOM.

Paznen 2. bakrepun u apxen.

MukpobOuonorus — Hayka O MUKpoopraHuzmax. JKU3HEIeATEeIbHOCTb
OakTepuil. [luanobakrepuu, ux poib B IpUpoAe. ApXxeu, UX OTIMYUS OT OaKTepuil.
3HayeHue OakTepuil U apxel B MPUPOJE, IBOJIIOIUN U OMOTCOXMMHUYECKUX ITUKIIAX.

IJKcnepumenmanvHoe uzyyeHue Mopg@onocuu OaKmepuarbHblX KIemoK U
KOJOHUL bakmepuii.

Pa3znesn 3. MHorooopasue 0JHOKJIETOYHBIX JYKAPHOT.

MHoroo6pa3ue npocreiiux. 3a00aeBaHus, BbI3bIBAEMbIE OJHOKJIETOUYHBIMH,
uX nMpouIaKTUKA.

OKcnepumeHmanoHoe — usydeHue — CMpoeHusi U HCU3HeOesmelbHOCHU
IIpocmetiwux.

Pewenue npaxmuveckux 3a0au Ha  y3HABAHUe  NPOCMEUWUX  HA
MUKponpenapamax.

Paznen 4. ApxemjiacTuHble, WIH «PACTCHUD)

boranunka — Hayka O paCTEHUsX.

CoBpemenHnas kinaccudukanus. OcoOCHHOCTH CTPOCHUS U MHOTOOOpasme
pacTuTeNbHbIX KIETOK. [IpOCThIE U COXKHBIE TKAHU. PacTUTENbHBINA OpraHu3M Kak
€AUHOE LETIOE.

CnopoBble pacTeHus. ANbrojlorMsi — Hayka O Bojaopocisx. Bomopocom —
HeTakcoHOMHuYeckass rpynna. OcoOEHHOCTH CTPOCHHS, Ppa3MHOXKEHUS U
KU3HEHHBIX LUKJIIOB Bojgopociei. bypsie Bogopocnau. Mx nomoxeHne BHE LapcTBa
pacreHnii. IIpouCXoKIeHHME BBICIINX PACTEHUM OT XapOBBIX BOJOPOCIIEH.
MoxoBuaHbie. CTpOeHUE, KUZHEAEATEIbHOCTD, )KU3HEHHBIE LIUKIbL. [leueHOUHNKN
" AHTOLIEPOTOBBIE. [InayHOBHIHBIE. Penykuus rameTogura.
[TanopoTHUKOBUAHBIE. CTPOCHUE, )KUZHEHHBIN LINKII. CEMEHHBIE PACTEHUSI.



IKcnepumeHmanvHoe uzyyerue Mopghoiocuu u AaHamoMuu Kiemox, mrkaHei u
0p2aHo08 pacmeHull pasiuyHblX CUCTEMAMUYECKUX KAme2opuul.

Pa3znen 5. Ctpoenue u :xu3HeEeSITEJIbHOCTh CEMEHHBIX PACTEHUH

Kopenb. 3onbl kopHsi. BereratuBHoe pasmMHOXeHUE. BumousmeHeHus
opranoB pacrenuii. [loGer u mouka. PasnooOpasue moberos. Jluct. AHatommus
aucta. YcreuuHbld anmapar. Crebenb. Kriaccudukaiusi 1BETKOBBIX pPaCTEHUU.
OTauuuTenbHbIE  MPU3HAKKM  PACTEHHM  pa3HbIX CEMEWCTB:  3OHTUYHBIE,
AwmapwincoBsle, Opxugneie. @opmylibl U JHArpaMMbl LIBETKOB Pa3JIMYHBIX
CEMEHCTB.

IDKcnepumenmanvHoe usydenue mopgonocuu, amamomuu u Quuorouu
0pP2aH08 YBemK08020 PACMEHUSL.

Pewenue sepucmuueckux 3aoau.

Paszgea 6. JxoJiorust pacrenuii. PacteHusi B NpUpOAHBIX CO00IECTBAX

DKoJIOTMYECKHE Tpynmbl pacTteHuid. [IpsMoe M KOCBEHHOE BO3IEUCTBUE
OpraHu3MoB Ha pacteHus. Puzochepa. Mukopuza. 3eneHble ya0OpeHHUS.
®dutoneno3. buoneno3. Oxocucrema. buopasnooOpaszue. ®Dnopa.Pemenue
CUTYallMOHHBIX 3a]1a4.

Pewenue cumyayuonnwvix 3adau.

DKcnepumenmanbHoe — usyueHue  0coOeHHOCmel  CMpoeHus  pacmeHuul
PA3IUYHBIX IKOJIO2UYECKUX PV

Paznen 7. PacTuTeJbHBIA MUP U AEATEJIbHOCTH YeJI10BEeKAa

Otamnbl  pa3BUTUA ~ pacTuTenbHoro wmupa. [lameoboranuka. LleHTpsI
MHOT000pa3usi U MPOUCXOXKIAEHUSI KyJIbTypHbIX pacteHuidl no H.M. Basuiosy.
[IponoBosibcTBEHHAsT 0€30MacHOCTh U OaHkH ceMsiH. CesieKIusi U OMOTEXHOJIOTHUSI.
Pacrenus ropona.

IKcnepumenmanvbHoe usydeHue KyJabmypHulX pacmeHui.

8 KIIACC

Paznen 1. I'puObl 1 rpudono00HbIe OPraHu3Mbl

Muxkosnorus. I'pynnel rpu6oB. CTpoeHue rpuOoB pa3HbIX CHUCTEMATHUYECKUX
rpynn. Mukopuza. IlnecHeBbie rpuObl. CbenoOHbIE U SJOBUTHIE TPHUOBL.
3uromunetsl. AckoMuiieTsl. bazunonmuiietsl. OoMuIeThI. JIMIaHHUKY.

DKcnepumenmanbHoe — U3ydeHue — CMpOeHUs,  HCUSHeOesImeNbHOCmU U
MHO2000pa3zus 2pubo8 u TUUAHUKOS.

Paznea 2. ’/KuBoTHbIE

3o0050rusl — HayKa O >KUBOTHBIX. OOIIKE U ClelUaTbHbIE METOJIbI U3y4ECHHUSI
KUBOTHBIX. [Ipodeccuu, cBs3anHble ¢ 300j0rued. (OCOOEHHOCTH CTPOEHUS



KUBOTHOM KJIeTKkU. OCOOEHHOCTH KMBOTHBIX TKaHel. OpraHbl U CUCTEMbI OPTaHOB
*KUBOTHBIX. Popma Tena. CummeTpusi. Pazmepbl KUBOTHBIX.

IKCnepumMeHmaibHoe uzydeHue KiemokK u mKaHel HCUBONHbIX.

Pewenue sxcnepumenmanvuvix 3a0au Ha onpedenenue muna mKauu.

Paznen 3. CTtpoeHue U )KU3HEAEATEILHOCTD dKUBOTHOTO0 OPraHU3Ma.

Opranu3sMeHHbId YPOBEHb OPraHU3ANMHU JKU3HU.

[lutanue: 3HAONUTO3 M HK30LMTO3; OCOOEHHOCTH TMUTAHUS >KUBOTHBIX.
JpixaHue: crnocoObl MOMyYeHHUs] KHCIOPOJa, JAbIXaHUE B Pa3HbIX Cpelax KU3HU.
TpaHcnopT y >KMBOTHBIX: MOJIOCTH T€Ja, SBOJIIOLHS MOJOCTA TEa KUBOTHBIX,
CBSI3b C CHCTEMOW TpaHCIOpTa. BbIIeneHue: OCMOC, THUIIbI BbIICIUTEILHON
CHUCTEMBI, CBSI3b BBIICIUTEIBHOM CHUCTEMBI C THUIIOM MoJIOCTH Tena. Omopa u
JBIDKEHUE: TUIIPOCTATUYECKHUM, HApYKHBIM, BHyTpeHHHM ckener. [lnaBanue, Oer,
nosjer. Perymsnus mpoueccoB >KU3HEAESTEIbHOCTH: TUIIBI HEPBHOW CHUCTEMBI Y
JKUBOTHBIX,  TyMOpalibHass  peryysanus.  Pa3MHOXKeHHME Y  JKUBOTHBIX:
Pa3aeIbHOIOIOCTh, HIAPTEHOTECHES.

IKCnepumMeHmaibHoe u3yueHue CmpoeHusi U QYHKYUOHUPOBAHUS OP2AHO8 U
cucmem op2amo8 HCUBOMHDBIX.

Pewenue sspucmuueckux 3a0au no meme ovixanue, Hep8HASL U 2YyMOPAIbHASA
peyAYusL.

Pa3znen 4. PazHooOpa3ue ;KUBOTHBIX

JIByXCJIOMHBIE W TpeXClouHbIEe XUBOTHbIC. Tun Ilnockue, Kpyrisie,
Kosbuareie wepBu. Tun Mommocku. Tun UYnenucronorume. Tum Xopnaossie.
Pa3HooOpasue u 3Bomonus [lo3BoHOUHBIX kMBOTHBIX. Hagkmacc PwiObl. Kiacc
3eMHOBOAHBbIE. AMHHOTHI. [Ipecmbikaronmecs. [Ituipl. Miekonuraromue.

IKcnepumenmanvioe u3ydeHue GHewHe20 U GHYMPEHHe20 CMPOEHUs.
JHCUBOTNHDBIX.

Pa3znes 5. IBosonus M 3KOJIOTUS KUBOTHBIX

DBotonus 6€CTIO3BOHOYHBIX W TIO3BOHOUYHBIX JKUBOTHBIX. Cpena oOuTaHus u
HKOJIOTUYECKasl HUIIA. 3aKOH ONTHUMYMAa. 3aKOH JIUMUTHpYIOIIEro ¢hakTopa. 3aKkoH
HKOJIOTUYECKONW MHAMBUAYAIBHOCTA BUIOB. IlpaBuno Amnena. Ilpasuio
beprmana. AnanTanuu )KUBOTHBIX K cpenie ooutanus. [lapazutusm.

IKCnepumeHmanbHoe usyieHue K0I02ULeCKUX hakxmopoa.

Pa3nena 6. JKuBoTHLIE B YeJI0BEK

Benenne npombicna  KMBOTHBIX Ha  OCHOBE  HAYYHOrO  IMOAXOJA.
OnomaninuBanue kUBOTHBIX. Cenekuusa. IltuneBoactBo. KUBOTHOBOACTBO.
’KuoTHbie-BpeauTenu. CUHAHTPOIHBIE BUJIbI JKUBOTHBIX. AlanTanus >KMBOTHBIX
B YCJIOBUSX TOpOAA.

HUccneoosanue 3aumooeticmeaus HHCUu8OmMHbuIX U Yel08eKd.



9 KJIACC

Pa3znea 1. BBenenue

Cucrema OHOJOTMYECKMX HayK, HU3ydalmux 4enoBeka. IIpodeccun,
CBSI3aHHBIC C HAyKaMH O uejoBeke. [lepcrekTuBbl pa3BUTHs 3HaHU 00 OpraHu3Me
YEJIOBEKA U €T0 CBA3AX C OKPYKaIOIIe cpeoi.

Paznen 2. O61mmii 0030p KJIETOK M TKAHEH YeJI0BeKa

OOMeH BelIecTB Kak OCHOBa >XKM3HU. OpraHM4ecKkue BEIIeCTBA KIIETKH.
Butamunbl. AT®. [{utonorus. Tumsl TKaHEe opraHu3Ma 4eI0BeKa.

IKcnepumenmanvbHoe uzyueHue Kiemku U OUOXUMUYECKUX NPOYECco8 8 Hell.

Pewenue npaxkmuueckux 3a0au Ha onpedenenue muna MKaAHU HA
MuKponpenapame.

Paznea 3. HepBHasi cucrema

[IpoBoasinMe MyTH COIMHHOTO MO3ra. AHATOMHUSA TOJOBHOrO Mo3ra. LleHTpsl
COMATUYECKOM W BEreTaTUBHONW CUCTEM B LIEHTPAIbHOW HEPBHOW CHCTEME.
Pednexroprnoe kombito. Heliponnas cerb. Kinaccuduxanuu peduexcon. Pomb
uccienoBannii W.II. IlaBnoBa. @ynkimonanbHbie cucteMbl [ILK. AHoxuHa.
Hcnonb3zoBaHue mpuHIMNA pabOTbl HEHPOHHBIX CETe B HCKYCCTBEHHOM
unrtemekre. ['emarosHuedanuueckuit 6aprep. MeToibl UCCIeI0BaHUS MO3TOBOM
AKTUBHOCTHU U CTPOEHUS CTPYKTYP HEPBHOM CUCTEMBI.

DKcnepumenmanbHoe u3yueHue HEPEHOU CUCTNEMDI.

Paznen 4. CeHcopHbIe CHCTEMBI

Knaccudukamusa pernentopoB. Duzmyeckne U XUMHUYECKHE OCHOBBI
BocrpusaTusi cBeta. CTpoeHue ceTdyaTku. MexaHU3M BOCHPUATHS U O0pabOTKHU
3BYKOBBIX BOJIH. CBSI3b LIEHTPA CIIyXa U LIEHTPA PEUH.

IKCnepumMeHmanbHoe uzyueHue CeHCOPHbIX CUCTEM.

Paznen 5. JHaIOKpHUHHAA cUCTEMA

MonekynsipHble MEXaHU3Mbl JEUCTBUSI TOPMOHOB Ha KIETKHU-MUIICHHU.
['umoranamo-runoduszapHas cucrtemMa. HapymieHusi, CBsi3aHHBIE C THUIO-U
runep@yHKIusIMu ~ TOpMOHOB. [Ipoume opraHbl, BBIACISIONIAE TOPMOHBI.
HccnenoBanne CTpOEHHUS KeJe3 SHAOKPUHHON CUCTEMBI.

Pa3nea 6. IloBenenue

Pednekc. Ycnorunie pediekcel. [ens. Motus. IlorpedHocTts. Pediiexkc nenu
no IlaBmoBy. JuHamumueckuut  crepeortun.. HMmnpuHTuUHr.  MexaHU3MBI
BO3HUKHOBEHUA dMounii. HemporymopanibHas peryssnus oJI0BOrO MOBEACHUS.

Ipumenenue meopemuueckux 3Hanuii o pegiexcax Ha NPaxKmuxe.

Paznea 7. OnopHo-ABUraTeJbHbIM anmapar



Koctu. HapymieHusi cTpoeHus CKeJleTHOM cUCTeMBbl. TpaBMbl. 3a0oJieBaHMS
ONOPHO-/IBUTATEJIBHOTO aNllapara, CBSI3aHHBIE C NPSAMOXOXKIACHHEM. MBIIIIIBI.
OCHOBHBIEC MBIIIITHI TEJIA YETOBEKA. ATPO(HS MBIIII, TPUYMUHEI U JICYCHUE.

DKcnepumenmanbHoe U3yueHue Cmpoenus U QYHKYUOHUPOBAHUSL ONOPHO-
08U2amMeNbHOU CUCEMBL.

Paznen 8. KpoBeHocHasi u ium@paTnyeckasi CHCTEMbI

OcoOeHHOCTH CcTpoeHUS] U (YHKIMOHUPOBAHUS CEPJACYHOW  MBIIIIIBI.
KpoBenocHass u numdaTudeckas CHUCTEMbl Opranu3Ma. BHyTpeHHss cpena
OpraHu3ma.

DKcnepumenmanvrHoe usydenue Cmpoenus U pabomul 0peaHo8 KPOBEHOCHOU
cucmembi.

Pazgen 9. UmmyHHasi cuctema

3nauenue padot M.M. Meunukosa, I1. Dpnuxa mo u3yuyeHHI0O UMMYHUTETA.
Bpoxxnennbiit ummynuret. [IproOpeTeHHbI UMMYHHUTET. BakIMHbI U CHIBOPOTKH.
Oprassl HEHTPAIIBHOM HMMYHHOMN CUCTEMBI.

Cocmasnenue cxemvl 60O3HUKHOBEHUS UMMYHHO20 OMEema no OnuUcCaHuro.

Pa3nen 10. /IpixaTesibHasi cucTemMa

Bo3nyxoHocHble Tyt ©  Jerkue. POU3MONOrUs MPOIEcca JIbIXaHHUS.
Cypdakrant. Undexnnonnsie 001€3HU, MEpeAaronIecs: Yepe3 BO3IyX, U MpouHe
3a00jIeBaHUSl OpraHOB JbIXaHWsA. BrusHue TaOaKOKypeHHS Ha  OpTaHbl
JbIXaTEJIbHOU CUCTEMBI.

OKcnepumenmanbHoe — U3yyeHue — Cmpoenus U QYHKYUOHUPOBAHUS
O0bIXamenbHOU CUCTEMDbI.

Pazgea 11. IIumeBapurenbHas cucremMa

DU3UOJIOTUS TIHUIIEBAPUTEIIBHOW CUCTEMBI. XUMHWYECKAM COCTAB CIIIOHBI,
JKEIYJJOYHOTO COKa, MOHKEIYJOYHOTO COKa, JKEJIYM, COKAa TOHKOM KHUIIKH.
Heundeknmonnsie ¥ ayTOMMMYHHBIC 3a00JIEBaHMSI CHUCTEMBI MHUIIEBAPEHUS.
PaccrpoiicTBa NUIeBOro NoBEICHUS.

DKcnepumenmanbHoe uzyyeHue Qu3uoI02uu NUUe8apeHUs..

Paznen 12. BeigeaurenbHass cucreMa®u3noOruuecKue IMPOLECCH
dbopMupoBaHUsT BTOPUYHON MOuHW. PoJib TOYKH B PETyNSIMU apTEPUATBHOTO
naBiieHus.  3a0oJjieBaHUSI  OPraHOB ~ MOYEBBIJCIUTEIBHONW  CHUCTEMBI,  HX
npenynpexaenue. MckyccrBennas nouka. Juanus. Tpancrmantanus nmoyku.

IDKcnepumMenmanvHoe uzyueHue Cmpoenusl 8bl0eaIumenbHOU CUCTEeMDbL.

Pa3znen 13. IlosioBast cuctema

Menctpyanbhbiil nuki. HepBHast u rymopanbHasi peryisius padoTsl OpraHoB
noJioBoM cucrtembl. [lmaHupoBaHue OepeMEHHOCTH, METOJbl KOHTpALEHIUU.
bepeMeHHOCTb U nakTanus. 3a00eBaHus, MepeIaAloIIUecs MOJIOBbIM Ty TEM.



H3yuenue cucmonocuyeckux npenapamos.

Pa3znen 14. Koxka u ee npou3BOJAHbBIE

Cnon »snugepmuca. Cnou nepmbl. IlogkoxHas >KUpoBasi —KJeT4yaTKa.
[Ipon3BoIHBIE KOKU: HOT'TH, BOJIOCHL. 3a00JI€BaHUS KOKU U UX MPEAYIPEKICHUE.
[IpodunakTika u epBas MOMOIIb MIPU TEIJIOBOM M COJIHEUHOM yAapax, 0’Korax
0OMOpOKEHUSX.

IKcnepumeHmanbHoe UCCIe008aHUue C8:A3U CMpPOeHUsi U DYHKYUL KONHCU.

Paznen 15. Ajanranum opranu3zma 4ejioBeKa

Tepmoperynsauusa. ['unoranaMmyc Kak HEHTP HEUPOTYMOPAJIbHOW PETYJIALAU
teriooomena. [loBeneHueckue aganTanuu. AJantaiuy 4ejloBeKa, €ro OpraHoB U
TKaHE K HU3KAM KOHLEHTpauusIM Kuciopoiga | rumnokcuu. Ilepectpoiika
MeTaboJiM3Ma KJIETOK B yCI0BUM rurnokcuu. [lepectpoiika Mmetabonn3mMa KIETOK B
ycinoBusix rojonanus. llupkamueie putmbl. TperupoBku. Ponbs  ¢usznueckoi
AKTUBHOCTM B COXPAaHEHHUM 3/I0POBbS YEJOBEKA. AJanTanuss K HEBECOMOCTH.
[lepecTpoiiku MeTaboiu3Ma B YCIOBHUSIX HHU3KOW TpaBUTALMH, NPO(UIAKTHKA
HETAaTUBHBIX MTOCIIEICTBUMN.

Pewenue cumyayuonnwvix 3adau.

Pa3zgeua 16. I'eHeTnka 4esioBeKa

Mexanusmbl onpeneneHuss 1mnosa. [losoBeie XpOMOCOMBI U ayTOCOMBI
yesnoBeka. MzmenunBocTs. MenuuuHckas reHetrka. Posib reHeTUYECKUX aHAIN30B
py TUIAHUPOBAHUM M KOHTPOJIe OEPEMEHHOCTH. DTUYECKHE aCHEKThl BHECCHUS
M3MEHEHH B TE€HOMBl pa3IMYHBIX OPraHU3MOB, B TOM YHCJE YEJIOBEKa
['eHetnueckass wHxkeHepus. ['€HOMHOE pEIaKTUPOBAHUE. ITUYECKHE ACTIEKTHI
BHECCHUS N3MEHEHUI B TEHOMBI PA3JIMYHBIX OPraHU3MOB, B TOM YHCJIE YEJIOBEKA.

IKcnepumeHmanvbHoe uzyueHue Hacle0CmMEeHHOCMU U USMEHYUBOCU.

Pewienue cnooicnvix eenemuueckux 3a0ay Ha pazmvle opmul HACIEO0BAHUS.

Paznen 17. AuTponorenes

VYHHKanbHbIE TPU3HAKA TOMUHUJ. Bbicokopa3BuThblii mMo3r. CXOACTBO H
pas3nuyus 4eJIoBeKa M YeJIOBEKOOOpa3HbIX 00e3bsH. lllmmmnan3e kak Onvpkalmmii
YKUBOM POJICTBEHHUK YEJIOBEKA.

IKcnepumenmanvbHoe uzyueHue 280II0YUOHHBIX USMEHEHU Yell08eKd.

Paznen 18. YesoBek u OKpy:Kawinas cpeaa

3aBUCHUMOCTb 3JI0POBbSl YEJOBEKA OT COCTOSIHUS OKPYXKAIOLIEH CpeJibl.
Mukpoknumar xuiblx noMmemeHui. Gusnonorus tpyna. @akropel, HapyIIAKOLINE
3I0pOBbE. YKPEIIICHUE 370pOBbsl. AHTPONOTCHHbIE BO3JCHCTBUSL Ha Cpemdy.
AHTpOIOTEHHBII  KPYrOBOPOT. OKOJOTUYECKUE KPHU3UCBI W HX [PUYUHBIL.
KosBomtonus obiiectsa u npupoisl. PairionansHoe npupo10nosib30BaHue.



IKCnepumMeHmanivHoe uzydeHue memnepamypul, KoJauvecmsa KUciopooa u
VeNleKUc020 2a3a 6 Hauale U 8 KoHye Yypoka 6 Kabuuneme OUOO2UU NPU NOMOUU
0aMyYyUKO8.



ININIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMUHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe 6ocnumaHue: TOPAOCTh 3a BKJIAJ POCCHUCKUX W
COBETCKHX yUEHBIX B pa3BUTHE MUPOBOW OMOIOTHUECKON HAYKH;

2) epadcoanckoe 8ocnumaHnue. TOTOBHOCTh K KOHCTPYKTHBHONW COBMECTHOM
JESATETLHOCTH MPHU BBITIOJHEHUN UCCIICTIOBAHUMA U TTPOCKTOB;

3) yeHHoCcmu HAY4YHO20 NO3HAHUA: OPUEHTAIMS HAa COBPEMEHHYIO CHUCTEMY
HAyYHBIX TPEACTABICHUH 00 OCHOBHBIX OWMOJOTHYECKUX 3aKOHOMEPHOCTSX,
B3aMMOCBS3SIX YENOBEKa C MPUPOIOW, pPa3BUTHE HAYyYHOH IF0003HATEILHOCTH,
MHTEpeca K OMOJOTUYECKON HayKe, HABBIKOB MCCIIEI0BATEIBCKON IS TEIbHOCTH;

4) ¢opmuposanue Kyrbmypvl 300p08bsi. OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBBIO U YCTAaHOBKA Ha 37I0POBBIN 00pa3 KU3HU, COOIOICHUE TTPABUIT
Oe30macHOCTH, B TOM 4YHCIE, B TOM 4YHCJIE€ COBEpPIICHCTBOBAHHE HABBHIKOB
0€e301acHOTo MOBECHUS B PUPOTHON CPEIe;

5) mpyoogoe 6ocnumaHue: aKTUBHOE y4acTHE B PEIICHUU MPAKTHYECKHUX
3aJa4  OMOJIOTUYECKOM M  OKOJOTHMYECKOW HamNpaBlIEHHOCTH, HHTEpEC K
MPAKTUYECKOMY M3YyUEeHUIO Mpodeccuii, CBI3aHHBIX C OMOJIOTUEH;

6) sxonozcuyeckoe gocnumanue: OCO3HAHUE FKOJIOTMUECKUX TPoOIeM U myTeil
WX pEIICHUs; TOTOBHOCTh K Y4YacTUIO B MPAKTHUYECKOW JIESITEIIbHOCTH
HKOJIOTUYECKOM HAMPaBIEHHOCTH; IIEHHOCTHOE OTHOIIIEHUE K POJIHOM TIPUPOJIE.

METAINIPEIMETHBIE PE3YJIBTATHI

1. Ilo3HaBaTe/ibHbIE YHHBEpPCAJbHbIE YUeOHbIE eiiCTBHUS

1) bazoevie nocuueckue oelcmeausi:

BBISIBIIAIT M XapaKTEPU30BaTh CYIECTBEHHbIE TPU3HAKKA OHUOJIOTHYECKUX
00BEKTOB;

npemyiaraTh KPUTEPUM W BBISIBISATH 3aKOHOMEPHOCTH WM TMPOTHUBOPEUYHUS B
paccMaTpuBaeMbIX (pakTax;

BBISIBIIATE ACPUIIUTHE WH(DOpPMAIUU, TaHHBIX, HCOOXOJMMBIX IS PEIICHUS
MMOCTaBJICHHOM 3aJa4H;

BBISIBIIATH MPUYUHHO-CIICCTBEHHBIC CBS3U TPH H3YYCHHH OHMOJIOTHYCCKUX
SIBJICHUH U TIPOIIECCOB, (DOPMYIIUPOBATH TUIIOTE3bI, I€TIaTh BHIBOIBI;

CaMOCTOSITENIFHO BBIOMpPATh CHOCOO pelieHus y4uyeOHONW OHMOJIOrHYecKOn
3amauu  (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUS, BBHIOMpATh HamOOJIee
MOIXO/ISIIIIANA ¢ YI€TOM CaMOCTOSTEIIEHO BBIICIIEHHBIX KPUTEPHUEB).

2) bazosvle ucciedosamenvckue oeticmsusi:



OPUMEHATh METOJIbl HAyYHOTO MO3HAHUS KUBBIX OPTaHU3MOB U IPOLIECCOB
Ha SMIIMPUYECKOM M TEOPETHUYECKOM YPOBHAX B y4eOHOUW MO3HABAaTEIbHON WU
UCCJIEI0BATENbCKON NEATEIbHOCTH;

aHaAJIM3UPOBaTh (DAKTHI, BBISBIATH U (OPMYIIMPOBATH POOIEMY, OTIPEACIATH
LeNb U 33J]auM, COOTBETCTBYIOIIME PEIICHUIO MTPOOJIEMBI; TIpeularaTb THIIOTE3Y U
OCYILECTBIISAITh €€ MPOBEPKY; MPOBOJUTH U3MEPEHUS HEOOXOJUMBIX MApaMETPOB,
BBIUMCJIEHUSI, MOJEIUPOBaHKUE, HAOIIOACHHUSI U SKCIIEPUMEHTHI, CaMOCTOSITEIIBHO
IPOrHO3UPOBATh PE3yNbTaThl, (QOPMYIUPOBaTH OOOOLIEHUS M BBIBOJBI 11O
pe3yibTaTaM IPOBEJACHHOIO OIbITA, HWCCIEAOBAHMS, COCTABJISATH OTYET O
poJieIaHHON padoTe;

3) Paboma c ungpopmayueti:

OPUEHTHPOBATbCS B PA3IMYHbIX HCTOYHHMKAX HH(popMauuu (Hay4yHO-
HOIYJISIpHAsl JIUTepaTypa OUOJIOTUYECKOTO COJEpKaHUs, CIpPaBOYHBbIE MOCOOUS,
pecypcbl MHTEpHETA);

IPUMEHATh PA3IMYHBIE METOJbI, HHCTPYMEHTBI M 3alpOChl IIPU IIOUCKE H
orOope MH(OpMaUUU WIM JAHHBIX W3 HCTOYHUKOB C YYETOM MPEIT0KEHHOU
y4ueOHOH 3aJ1a4M U 33JaHHBIX KPUTEPHEB;

NPUMEHATh 3HAKW U CHUMBOJIbI, (hOpMYJibl, aOOpeBUATYyphl, UCIOIb30BATh U
peoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMUYECKHUE CPEJICTBA HATJISAHOCTH.

2. KoMMyHHKaTHBHbIE YHUBEPCAJIbHbIC y4eOHbIe 1eiCTBUS:

nyOJIMYHO  BBICTYNaTh C  Mpe3EHTAllMed  pe3yslbTaTOB  BBINOJIHEHUS
OMOJIOTMUECKOTO  3KCIepuMeHTa  (MCcleoBaTeNbCcKo  JabopaTopHON WM
MPaKTUYECKON pabOThl, yUeOHOTO IPOEKTA);

IUIAaHUPOBATH OPraHU3ALMI0 COBMECTHOW pabOTHI, OMpPEAENATh CBOIO pOJb,
pacrnpenenarh 3a1a4n MeXIy YICHAMH IPYIIIbL;

BBINIOJIHATh CBOIO YacThb pPaOOThl, KOOPAMHUPOBATH CBOM JEHCTBUSA C
JNEUCTBUSMM JIPYTUX YWICHOB KOMaH/Ibl, ONIPEAEIIATh KPUTEPUU MO OLIEHKE KaYeCTBa
BBITIOJITHEHHOUN PaOOTHI;

peliaTth BO3HUKAIOIIME MPOoOJEeMbl Ha OCHOBE yuyeTa OOIIMX HMHTEPECOB U
COTJIACOBAHMS TTO3UIIMH, Y4aCTBOBATh B 00CYX/I€HUU, OOMEHE MHEHUSIMU,

«MO3TOBOM HITYpME» U ApYruX popMax B3auMOJEHCTBUS.

3. PeryisiTuBHbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

COOTHOCUTBH CBOU JIEUCTBUSA C INIAHUPYEMBIMU PE3YJIbTaTaAMM, OCYIIECTBIAThH
CaMOKOHTPOJIb IESATEIbHOCTH;

KOPPEKTUPOBATH CBOIO JIESITEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.



IMPEAMETHBIE PE3YJIBTATDBI

7 KIIACC

K xoniyy oOydenust B 7 kjacce MpeAMETHBbIE pe3yJbTaThl U3YUYEHHUsS Kypca
BHEYpouHOU aestenbHOCTH «lIpakTudeckass OWOJIOTHS: TEOpUs M TMPAKTHKA»
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

1) xapakTepu3oBaTh pa3Aeiibl O0TAHUKH, ONIEPUPOBATH 3HAHUSIMU aHATOMUH,
TUCTOJIOTHH U (PU3HOIOTHH PACTCHUIA;

2) mnpuMeHSATh OHOJNOTUYECKHE TEPMHUHBI W TOHATHS (B TOM 4YHCIIE:
LUTOJIOTHSI, SKOJIOTHSI PACTEHHI, MUKPOOUOJIOTHS, TPOTUCTOJIOTHS, CYNEeprpyIa,
PacTUTENBHOE COOOIIECTBO, CIOPOBBIE pPACTEHUS, CEMEHHbIE pAacTCHUs) B
COOTBETCTBHH C ITIOCTABICHHOM 3a7a4eii;

3) onuchIBaTh OCOOEHHOCTU CTPOEHUS U KUZHEICSATEIbHOCTH PACTUTEIBHOTO
OpraHu3Ma;

4) pa3nuuaTh BHYTPEHHEE CTPOCHHE OPraHOB PACTEHUU HA MOINEPEYHBIX U
IIPOJIOJIBHBIX Cpe3ax;

5) onuChIBaTh KUBBIE U TepOaApPHBIE FK3EMIUISPbl PACTEHUI MO IJIaHy, YacTH
pacTeHUd 10 H300paKEHUsIM, CXeMaM, MOJENSIM, MYyJIsDKaM, peabepHbIM
TabINUIaAM;

6) XapakTepHu30BaThb OCHOBHBIE TPYMNIbl OJHOKIETOYHBIX OpPraHW3MOB H
BBISIBJIATh M€Ky HUMH 3BOJIIOLMOHHOE POJICTBO;

7) BBIABISATH 3aKOHOMEPHOCTH H Mop(ho(dHU3MOIOrHUecKre aJanTaluu
(BUAOU3MEHEHHUsI OpPraHOB) PpPACTEHMM K PA3NIMYHBIM YCJIOBHSIM OOUTaHUS,
HAXOJUTh CBSI3U MEXIY CTPOCHHUEM OpraHa v BBINOJHAEMOW UM (DYHKIIHEH;

8) BBITIOJIHATH MPAKTUYECKUE U JIaOOpaTOpHBIE PabOThI 1O Mopdojoruu u
buznonoruu pacTeHuil, CUCTEMAaTHKE pPACTEHM, aJlbrOJIOTUM, MUKOJOTHH U
MUKpPOOMOJIOTHH, B TOM 4YHCIE pPabOTbl C MHUKPOCKOIIOM C TOCTOSHHBIMHU
(pukcupoBaHHBIMM) U BpPEMEHHBIMH MHKpPOIpENnapaTaMH, HCCIEI0BaTEIbCKUE
paboThI C UCHOJIB30BAHKEM MPUOOPOB U UHCTPYMEHTOB LIM(DPOBOIL TabopaTtopuu;

9) onepupoBaTh 3HAHUSIMU O IPUUYMHAX PACTIPOCTPAHEHHBIX MH(PEKIIMOHHBIX
OoJe3Hel pacTeHHid, TOHUMATh MPUHIUIIBI OOPHOBI C MATOreHaMU U BPEAUTEIAMU
pacTeHui;

10) mpuMeHSITh MOJyYEHHBIE 3HAHUS MJI BBIPAIIMBAHUS U PA3MHOXKECHUS
KYJIbTYPHBIX PACTCHHN;

11) craButh mpocTeiiire 6MOIOTHUYEeCKHE OMBITH U AKCIIEPUMEHTHI;

12) coOmtomath mpaBuia 0€30MacHOTO TpyJa HpH paboTe ¢ y4eOHBIM U
71a00paTOPHBIM 000PYOBAaHUEM B COOTBETCTBUU C MHCTPYKLUSIMH;



13) wucnonb3oBaTh 3HAHUS O TMPU3HAKAX CEMEICTB JBYJOJBHBIX U
OJTHOJIOJIHBIX PACTEHUH ISl ONPEACTECHUS X CUCTEMAaTUYECKOTO TOJI0KECHHUS,

14) BBIOENATH CYIIECTBEHHBIE NMPU3HAKU CTPOCHUS U >KU3HEAEATEIHbHOCTH
pacteHuii, 6akTepui, apxei, rpuooB;

15) BBIABIATH 4epThl MPHUCIOCOOJEHHOCTH PACTEHHM K cpelae OOUTaHus,
3HaYEHHE IKOJIOTMUECKUX (PaKTOPOB AJIs1 PACTEHUM;

16) xapakTepu30BaTh pacTUTENIbHbBIE COOOIIECTBA;

17) npuBOAUTH MpPUMEPHI KYJIbTYPHBIX PACTEHUM M MX 3HAYCHUS B KU3HU
YeJi0BeKa, OTEePUPOBATH

18) moHMMAaTh MPUYMHBI BOSHUKHOBEHHUS IKOJIOTMYECKUX MPOOJIEM U 3HATh
MEpPBI OXPaHbI PACTUTEIFHOTO MHUPa 3eMJIH.

8 KJIACC

K koHiy oOyueHus B 8 kjacce ImpeaMETHbIE pe3yJbTaThl U3YUYEHHs Kypca
BHEYpOUHOIl nesarenbHOCTH «[IpakTuyeckass OWONOTMs: TEOpUS U IPAKTUKA»
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHHIA:

1) ucronb30BaTh 3HAHUS MO 300JIOTMM M MUKOJIOTHH JJISL CBSI3U C JAPYTUMHU
HayKaM¥ U TEXHUKOW;

2) xapakTepu30oBaTh MPHUHIMIBI KIACCU(PUKAIMK IKUBOTHBIX, BUA Kak
OCHOBHYIO CHCTEMAaTHUECKYI0 KaTErOopHi0, OCHOBHbBIE CHUCTEMATHUUYECKUE TPYIIIIbI
KUBOTHBIX;

3) mnpuMeHSATh OHOJOTMYECKHE TEpPMUHBI U TOHATHS (B TOM 4MHCIIE:
MUKOJIOTHSI, JKOJIOTUSl >KUBOTHBIX, JTOJIOTHS, IaJ€0300JI0THs, MapTEHOTEHES,
pediiekc) B COOTBETCTBUM C TOCTaBJIEHHOM 3a7a4eii;

4) packpbiBaTh 00IIME MPU3HAKU )KMBOTHBIX U TPUOOB, YPOBHU OpraHu3aliu
YKUBOTHOTO M TPUOHOIO OpPraHu3Ma;

5) cpaBHUBATh KUBOTHBIE TKAHU W OPTaHbl )KUBOTHBIX MEXKIy COOOM;

6) cpaBHHBaTh CHCTEMBbl OpPraHOB MEXIy COOOW U  ONPEACNAThH
3aKOHOMEPHOCTH CTPOEHHUSI CUCTEM OPIaHOB B 3aBUCUMOCTH OT BBIMIOJHSAEMON UMHU
byHKINH,

7) BBIABIATH NPUYUHHO-CICJICTBEHHBIC CBS3M  MEXIY CTPOCHHEM,
KU3HEACITCILHOCTRIO W cpeAod  OoOWTaHUS  JKMBOTHBIX  HM3y4aeMbIX
CHUCTEeMaTUYECKUX TPy,

8) BBINOJHATH MPAKTUYECKHE M JIabopaTOpHbIE PadOThl MO MOPGOIOTUU
rpuboB, Mo Mop(donoruM, aHaTOMHUU, (PU3HOJOTHH M TOBEJCHHUIO JKHUBOTHBIX,
UCCIIEIOBATENbCKUE pabOThl B TOM UHCIE C HCIOIb30BAaHUEM NPUOOpPOB U
UHCTPYMEHTOB I POBOI J1abopaTopuy;

9) ycraHaBiIMBaTh B3aUMOCBSI3U MEXIY THUIIOM IIOJIOCTH TeENla, THUIIOM
KPOBEHOCHOM U BBIIETUTEIBHOMN CUCTEM;



10) packpbiBaTh poJib IPUOOB U KUBOTHBIX B €CTECTBEHHBIX PKOCUCTEMAX U
CO0O0IIIeCTBAX;

11) wucnonmp30BaTh METOALI OWOJIOTHHM: TPOBOAWTH HAOMIOMCHUA 3a
KUBOTHBIMH, OIUCHIBATH OPraHbl U CUCTEMbl OPTaHOB KUBOTHBIX, MPOBOIUTH
npocTeniue OMOJOTUYECKUE ONBITHI U AKCIIEPUMEHTHI.

9 KJIACC

K xoniyy oOydenust B 9 kiacce mpeaMeTHbIE pe3yJbTaThl U3YUYEHHUsS Kypca
BHEYpouHOU aestenbHOCTH «lIpakTudeckass OWOJIOTHS: TEOpUS U TMPAKTHKA»
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

1) xapakTepu30BaTh HAYKH O YEJIOBEKE U UX CBA3b C APYTUMH HAyKaAMU;

2) OOBSCHATH POJCTBO YEIIOBEUECKUX pac, OCHOBHBIC 3Tambl U (DaKTOPHI
HBOJIFOLIMH YEJIOBEKA,

3) nOpuUMEHSTh OWOJIOTMYECKHE TEPMUHBI U TIOHATHS (B TOM YHCIE:
aHTPOIOJIOTHS, MUKPO(DIOpa, MUKPOOMOM, MUKPOCUMOMOHT, T'€H, T'€HETUYEeCKas
WHKEHEPHsi, OMOTEXHOJIOTHS, aJllellb, TeHOTHUII, (PEHOTHII, CKPEIIMBAHHUE, MyTallUs,
XpOMOCOMa, T€HOM) B COOTBETCTBUU C MTOCTABJICHHOM 3aja4eii;

4) nOpoBOIUTH ONHUCAHUE KJIETKH, TKAHW, OPraHoB, CHUCTEM OPraHoB,
OpraHU3MOB [0 BHEUIHEMY BUAY (M300paKE€HUIO0), CXeMaM;

5) cpaBHUBATH KJIETKH Pa3HBIX TKaHEH, TPYII TKaHEW MEXIy cOOOM, nenarh
BBIBO/Ibl HA OCHOBE CPaBHEHHS;

6) cpaBHMBAaTh MUTO3 U MEHO03;

7) XapakTepu30BaTh OCHOBHBIC MOJIOKEHUS KJIETOYHOM TEOpHUM, 3aKOHBI [
Mennens, 3akoH Xapau—BaitHOepra;

8) HCmoap30BaTh OMOJOTMYECKHE MOJEIN JJiS aHalu3a OCOOCHHOCTEeH
CTpoeHUs U (PYHKIIMOHUPOBAHUSI OPTaHOB U CUCTEM OPraHOB YEJIOBEKA;

9) OOBSICHATH HEUPOTyMOpPaJIbHYIO pETYISALNIO MPOLIECCOB
KU3HEJEATEIbHOCTH OPraHNu3Ma YeJIOBEKa;

10) cpaBHUBaThH O€3yCIOBHbBIE U YCIOBHbIE PEICKCHI;

11) pa3nuuath HaclIEACTBEHHBIE W HEHACIEJCTBEHHBbIC (MH(PEKIIMOHHBIE,
HenH(eKMoHHbIe) 3a00JeBaHUs  YEJIOBEKa, OOBSCHATH 3HAYEHUE  Mep
NpO(UIAKTUKY B MPEAYNPEKACHUH 3a00JI€BaHUN YEITOBEKA;

12) OOBSACHATH, MNPUYUHBI HACJIEACTBEHHBIX 3a00JIEBaHMI  YeJIOBEKa,
IPUHIUIIBL COBPEMEHHBIX OMOMEIUIIMHCKUX METOJO0B, THUKUA OMOMEAUIIMHCKUX
HCCIEI0OBaHUM;

14) pemath KaueCTBEHHbIE U KOJTUYECTBEHHBIC 33/1a4d, UCIIOJIb3YSl OCHOBHbBIC
MOKAa3aTeNId 3/I0pPOBbsl YEIOBEKA, NPOBOAUTH PAaCUEThl U OLICHUBATh MOJYYEHHBIE
3HAUYECHUS;

15) BnageTh npueMaMu OKa3aHus IEPBOM MOMOIIIM YETIOBEKY;



16) ucmonp30BaTh METOJbI OMOJIOTUW TIPH BBIMOJHEHUU MPAKTHYECKUX M
7abopaTopHBIX pabOT, B TOM 4YHCIE pabOT C HCIOJIL30BAHHEM MPHOOPOB U
UHCTPYMEHTOB IIU(POBO# J1abopaTOPUH, U OOBACHATH UX PE3YIbTATHI;

17) cobnromath mpaBuia O€30MacHOrO Tpyna mpu padboTe ¢ y4eOHbIM U
7a00paTOpHBIM  00OPYJIOBAaHMEM, XHMHUYECKOW TMOCYIOW B COOTBETCTBHH C
UHCTPYKITUSIMU;

18) 00BACHATH 3HAUYeHHE PabOT IO paCHIM(PPOBKE T'€HOMOB Pa3IWYHBIX
OpPTraHMU3MOB, XapaKTepPU30BaTh LT U 3a/1a4l OMOMH(POPMATHKH.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
DJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3iesioB U TeM KoanuecTBo OcHoBHoOE OcHoOBHBIE BUIBI (ungposbie)
e NPOrpamMmbl 4acoB cojiepikaHue AeATeJIbHOCTH o0pa3oBaTe/ibHbIE
pecypcsl

Pa3nen 1. BBenenue

[{uTosiorust — Hayka o

kietke. CoBpemennas ~ CocraBieHHe

KJIETOYHAs TEOPHSL. KOMHUKCOB O

DyKapHOTHBIE U MpaBUJIaxX TEXHUKU

MIPOKAPUOTHBIE 0€30MacHOCTH MPU

KJIETKU. MIPOBEACHUU

Bupyconorus. 71a00paTOPHBIX U

Bupycer — MIPAKTUYECKUX

HeKJIeToYHas ¢popma. pabor.

BupycHsie DKCHepUMEHTAIBHOE

1.1 Brenenue 3 3a0oneBaHus M3y4Y€HUE: OCHOB

pacTeHuM, )KUBOTHBIX, =~ MHUKPOCKOIHUHU:

yesoBeka. MeTobl MIPUTOTOBJIEHUE

HAy4YHOTO MO3HAHUS B BPEMEHHBIX

ouonoruu. [Ipasuia MpenapaToB U

paboThI CO CBETOBBIM paboTa ¢

MHUKPOCKOIIOM. MHUKPOCKOTIOM;

Bpemennsie n odopmiieHus

IIOCTOSIHHBIE
MHUKpOIpenaparsl.
Metoauka

PE3yNIbTaTOB pabOThI
C MUKPOCKOIIOM




MIPUTOTOBJICHUS
BPEMEHHBIX MUKPO-
[pernapaToB

Hroro

Paznen 2. baktepuu u apxen

2.1

bakrepuu u apxen

Muxkpobuonorus —
HayKa o
MHUKPOOpTaHU3Max.
Ocobennoctu
CTPOCHUS IIPOKAPUOT-
HOM KJIETKH.
KuznenearenbHOCTb
OakTepuii:
aBTOTPOQHBIE U
reTepoTpodHbIE,
a’poOHBIC U
aHa’POOHBIE
6aktepun; GopMbl
KJIETOK OaKTepHid,
POCT U pa3sMHOXKEHUE
(cmiopsl GakTepuit).
[{nanobakTepuu, nx
POJIb B IPHPO/IE.
Apxeu, UX OTJINYUA
oT bakrepuii.
3HavyeHue OakTepuil u
apxeu B IIpupoJe,
HBOJIIOLUH U
OMOTre0XUMHUYECKUX

Juckyccus Ha TeMy
«Hcnonp3zoBanue
OakTepuil u apxel B
COBPEMEHHOM MUDE.
Hossle criocoOb1».
DKCIepUMEHTAIILHOE
M3yYeHHe: METOJIOB
Ne3uHGEKINH 1
CTEepHIIN3aLHH;
MOpGOJIOTHH
OakTepuii Ha
MHUKPOCKOIMMYECKUX
npernaparax;
*KOJIOHUH OaKTepuid,
BBIpAIICHHBIX
METOIOM OCaKICHHS
Ha TOJIOHOM arape




OuKJIax

HToro

Pa3nes 3. MHoroo6pasue 0JHOKJIETOYHBIX JYKAPHOT

3.1

Hroro

MHoroo6pa3He OJHOKJICTOYHBIX

9YKapuoT

MHuoroob6pasue
IIPOCTEUIINX: IBIVICHA
3eJeHas,
TpUIIAHOCOMA,
IIMOaus, ame0a
MpoTen U
JIU3EHTEepUTHAsA,
MaJIIpUNHBIN
ILUIA3MOIHH,
nH(py30pua-Typenbka,
paguoIApuu U
dbopamunudepsl,
JIMaTOMEM.
3aboiieBaHus,
BBI3bIBAEMbIE
OJIHOKJIETOYHBIMH, UX
npodunakTuka

Urpa o
npouIaKTUKe
3a00JIeBaHUI,
BBI3BIBAEMBIX
apasuTHYECKUMHU
MPOCTEUILIUMHU.
DKCIepUMEHTAILHOE
U3y4eHUE:
OJTHOKJIETOYHBIX
OpPraHHU3MOB I10]1
MHUKPOCKOIIOM Ha
BPEMEHHBIX U
(UKCUPOBaHHBIX
MUKpOIpenaparax;
JBUKEHUS U
KOJIMYECTBA
OJTHOKJIETOYHBIX
OpPIraHHU3MOB.
Pemenue
MPAKTUYECKHX 3aja4

Paspnen 4. ApxenJiacTuHble, HIH «PACTEHUD)

4.1

CrniopoBble pacTeHus

AJBroyiorusi — Hayka
0 BOJOpOCIIAX.
Bonopocnu —

IIpoBenenue
UCCIIE0BAHUM:
N3yuenune




HETaKCOHOMUYECKAast
rpynna. JKu3HeHHbIe
LMKJIBI 3€JIEHBIX,
OypBIX U KpaCHBIX
BOJIOpOCIICH Ha
npumepe
XJIAMHJIOMOHA/IBI,
KJ1a710()OpBbI, YIIbBBI,
CIIUPOTHUPBI, Xaphl,
nophupsl.
[Ipoucxoxaenune
BBICIIMX PACTEHUH OT

XapOBBIX BOJIOPOCIIEH.

[ImayHoBHIHBIE.
OcobeHHOCTH
’KH3HECHHOTO ITHKJIa
rJIayHa
OyJaBOBUTHOTO.
Penyxkuus
rameTouTa.

Hal'IOpOTHI/IKOBI/I,[[HBIe .

JKU3HEeHHBIN UK
MarnopoTHUKA
[IUTOBHUKA
MY>KCKOTO ¥ XBOIIIA
MOJIEBOTO

oco0eHHOCTEH
CTPOCHMS 3€JICHBIX,
KpPacCHBIX, XapOBbIX U
OypBIX BOJIOPOCIICH.
Nzyuenue
oco0eHHOCTEH
CTPOCHHS
KYKYIIKAHA JIbHA U
carayma.
N3yuenne
0COOEHHOCTEH
CTPOCHUS TIayHA
Oy1aBOBHIHOTO,
XBOII[A ITOJIEBOIO U
UTOBHUKA
MYKCKOTO

4.2

CeMeHHbIE pacTeHUs

[peBHuE ceMeHHBIE
MaroOPOTHUKH.
Pasnoo0Opasue
rOJI0CEMEHHBIX:

DKCIIepUMEHTAIILHOE
W3YYCHHE:
0COOCHHOCTEH
BHCIITHCT O CTpOGHI/IH




XBOMHBIEC,
CaroBHUKOBBIE,
TUHTKOBBIE,
THETOBBIE. IBETKOBBIE
pacTeHus.
PaznooOpasue
BETKOB. IIBeTenHue.
Pa3Butne Mukpo- u
Meracnop. PaGotsl
C.I'. HaBammna.

BETOK, XBOH, IITUIIICK
M CEMSH XBOMHBIX
(enb, cocHa,
JUCTBEHHUIIA);
MOPQOJIOTHHI
[[BETKA; CTPOCHUS
3aBSI3U LIBETKA U
CEMSITIOYKH IT0/T
MHUKPOCKOIIOM;
CTPOCHMS TUIOJIOB U

JKu3HEeHHBIN UK COIUTOIUN
LIBETKOBBIX PaCTEHUI
Hroro 10
Paznen 5. CTpoeHue U )KU3HeAEATEILHOCTh CEMEHHBIX PACTEeHUI
[IpoBenenue
HCCIICIOBAHNI:
N3yuenne

5.1

CrtpoeHune pacTUTENBHOTO OpraHu3Ma

PaznooOpasue
1mooeroB. AHaTOMHS
cTe0s. AHaTOMHUS
nmcTa. AHATOMUS
kopHs1. CTpoeHune
KOPHS Ha MMOIEePEYHOM
cpese

Mopdonoruu modera
Ha KUBBIX
pacrenusax. UJIN
N3yuenne
0COOEHHOCTEM
aHAaTOMUYECKOTO
CTpOEHHUSI cTeOIIs
TPaBSHUCTBIX
pacrenui. MJIN
N3yuenune
Mopdonoruu TucTa
Ha J)KUBBIX 00BEKTaX




WM repOapHbIX

oOpa3nax.
IIpoBenenue
HCCIIEA0BAHUM:
MeTtonasl
MUKPOKJIOHAJIBHOI'O
KiionupoBanue Pa3MHOKEHHUS
pacTeHui. pacTeHui.
MUKpPOKIIOHAIIBHOE [IpakTryeckas
pa3MHOXKEHUE JIeATEIbHOCTD:
pactenuii. I1ousa. IIpumeHeHue
BereraruBHoe pa3MHOKEHHE
5.2 N B.B. [lokyuaces, crroco0oB
pacTeHuit
paboTHI O MOYBeE. BETE€TaTUBHOTO
[Inonopoaue nouBsl, Pa3MHOKEHHUs HA
ya00peHusl. npuMmepe
ATrpoTeXHUYECKHE KOMHATHBIX
npuembl. CeBOOOOPOT =~ pacTeHMH.
CocrasiieHue
ceBoobopoTa st
MECTHOCTHU
HaXO0/ICHUS [ITKOJIbI
OpnHonONIBHEIE U Pemenue 3anau:
JIBYZI0JIbHbBIE Omnpenenenne
pactenus. CemeiicTBa =~ MNPUHAATIEHKHOCTH K
5.3 Krnaccudukanus n1BeTKOBbIX HBYHOMBHBIX. fotacey HvBeTKOBBIX
30HTUYHBIC, pacTeHui
ceMelncTBa (aBpUCTHYECKHE
OJTHOJTOJIBHBIX 3a/1a4un). 3anmch

AMMapUuJINCOBBIC,

(bopMyJIBI IIBETKA 1O




Hroro

OpXUJHBIE.
Jukopactyiue u
KyJbTYpHbIE
MpeJICTaBUTENN
CEMEHCTB, NX
3Ha4Y€HHE B MPUPOJIC
U JUISI 4eJIOBEKa

JKHBBIM OOBEKTAM,
KJ1accuukanms
IUIOJIOB Ha JKUBBIX
00BEKTax.
Vcranosnenne
B3aUMOCBSI3U MEXKIY
CTPOCHUEM
LIBETKOBBIX
pacTeHuit u
CHUCTEMaTHYECKOM
MIPUHAJIC)KHOCTBIO.
[IpoBenenue
HUCCIIEJOBAHUN:
Onpenenenue
IIPEACTABUTENEH
CEMEHCTB

Pa3nes 6. Dxosiorust pacrenuii. PacteHusi B NpMpoaHBIX co001IecTBax

6.1

Dxkonorus pacteHuid. Pactenus B
MIPUPOIHBIX COOOIIECTBAX

DKOJIOTUYECKHE
IPYIIIbI PACTEHUM.
Puzocdepa.
Mukopwu3a. 3enensie
ya00peHusl.
buornenos.
Jomunupyromue
BUJIbI PACTCHUM.
PacturennHble

cooburectBa. dropa.

B3aumMocBs3b

Pemenue 3amau Ha
HaxO0XJIEHUE Mep
npopUIAKTUKY U
JICUECHUS
3a00JIeBaHUH
pacTeHui.
[IpoBenenue
HUCCIIeIOBAHMUI:
N3yuenune
0ocoOeHHOCTEH
CTPOEHHUs paCTeHUMN




Hroro

4

OpTraHU3MOB.
Nudexunonnbie
3a0oJieBaHuUs
pacTeHUii: BUPYCHbIE
(TabayHas MO3anKa),
rpuOKOBEIE
(My4HMCTas poca,
p’KaBunHA),
OakTepuaIbHBIC
(MOKpasi THUJIB).
Nmmynurer
pacTeHui.
[Tpodunaktuka u
JIeYeHUe pacTeHUI

pa3IMYHBIX
9KOJIOTHYECKHX
rpymi. DKCKYPCHU:
Nzyuenue
¢duToreHo3a
MECTHOCTH

Paspnen 7. PacTuTebHBIA MUP U 1eATEIBLHOCTh Y€JI0BEKA

7.1

PactuTenbHbIil MUp U I€ATENBHOCTH
geJIoBEKa

OTarnbl pa3BUTHSA

pacTUTCILHOTO MUpPA.

JKu3ub pacTenuii B

BOJC, BBIXOJ Ha CyIly,

ATambl Pa3BUTHUS
HAa3€MHBIX PACTEHUI
OCHOBHBIX
CHCTEeMaTHYSCKUX
rpynn. Puanogursr.
[TaneoboTanuka.
OKaMEHEIIOCTH,
oTnevarku. « KuBbie
HCKOIIAeMBbIE» CpeIn

Okckypecuu: B mapk
W/WJH CKBED IO
M3YUYEHUIO
ocoOeHHOCTeH
pactutenbHOCTH. B
OMOJIOTUYECKHIT
/M
KpaeBeIUECKU I
My3€H 110 U3YYEHUIO
9BOJIFOLIUU PACTCHUN
Y aHTPOIIOTE€HHOTO
BO3JEHUCTBUS HA
pPacTUTENBHBIM MHUP.




Hroro

COBPEMEHHBIX
pactenuil. LleHTpbl
MHOT000pa3us u
MIPOUCXOKACHHUS
KYJbTYPHBIX
pacrenust mo H.U.
Basunosy. Cenekius
1 OMOTEXHOJIOTHSI.
[IponoBonbCTBEHHASA
0e30IMacHOCTh, OaHKH
cemsiH. OcOOeHHOCTH
TOPOJICKOM (JIOPEI.
3aHOCHBIC U
abopuUreHHbIC BUIBL.

IIpoBenenue
HUCCIIEIOBAHUN:
N3ydenue copToBbIX
0COOEHHOCTEH
KYJIbTYPHBIX
pacTeHui.
[IpoekTHas
JIEATCIBHOCTD: YXOJ
3a KOMHATHBEIMH
PACTEHUSIMH.
CocraBiieHHne JUETHI
W3 pacTeHU
OMpEeICIICHHOMN
MECTHOCTH

OBILIEE KOJIMYECTBO YACOB 110
IHPOI'PAMME

34




8 KUIACC

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB KoanuecTBo OcHOBHBIE BHBI (ungposbie)
OcHoOBHOe co/iep:KaHue
n/n U TeM IPOrpaMmbl 4acos AeSITeIbHOCTH o0pa3oBaTe/bHbIE
pecypchl
Paznen 1. 'pudbI 1 rpudonog006HbIE OPraHU3MbI
[IpoBenenue
MukoJsorust — HayKa o rpuoax. MCCJICIOBAHMM:

11

I'pu6sb1 u rprudono100HkIE
OpraHu3Mbl

OCHOBHBIE YEpThI CTPOCHUS Ha
IpuMepe MyKopa, IEHULUILIA.
OIHOKJIETOUHBIE ACKOMULIETHI —
npoxoxu. [lapasutnueckue
ACKOMHUIIETHI — BO30YIUTETN
CIIOPBIHBU, TIAPIIIH, MYYHUCTOU
pockl. ba3uanoMHUIETHI.
[Tapasutnueckue
0a3uAMOMUIIETHI — TOJIOBHEBBIE,
p’KaBUMHHBIE, HEKOTOPbIE
TpyTOBbIE. MUKOpH3a, ee
3HaueHne. OOMULIETHI.
[Tapazutnyeckue 0OMHUIIETHI HA
npumepe GUToPTOPHI.
JInmaiinvky. 3HadyeHHne B
MIPUPOJIE U JACATETHHOCTH
yenoBeka. MHaukaTopHas posib
JIMIIAHHUKOB

N3yuenue crpoenus
IJIECHEBBIX IPUOOB:
MyKOpa 1 MEHULMILIA.
N3yuenue crpoenus
JTUIIAWHUKOB (Ha
repOapHbIX 00pa3Iax u
MUKpoIpenaparax).
[IpoBenenune
SKCHEPUMEHTAIBHBIX
UCCIIEI0-BaHUM:
W3YyUYEHUE BIUSHUS
BHEIIHHUX ()aKTOPOB Ha
MIPOIIECC PA3MHOKEHUS
JIPOXOKEH; OIIEHKA
KavecTBa BO3TyXa
MIPULIKOIBHON
TEPPUTOPHUU C
MOMOILIBIO
JUXEHOUHIUKAIUU




Hroro

Pa3znea 2. ** J)KuBorupie* *

OO0m1re u crienuaibHbIe Pa3/IeIbl
3o0o0mnorun. Ooume u

Urpa «IIpugymait
CIeIMaIbHBIEC METO/IbI N3yYCHHS
npodeccuroy.
300510ruU. CBSI3b 300J10THH C
. [IpoekTHas
JOPYTMMH HayKaMu, METUIIUHON
3oosorus — HayKa o JESATEIbHOCTD:
2.1 U CEIbCKUM
SKUBOTHBIX . CocraBiieHue
X03SMICTBOM.3HAUCHHUE .
. PEKOMEH 1Al 110
300JI0TUYECKUX 3HAHUN JTsT
cOOpy 300JI0TUYECKHUX
genoBeka. [Ipodeccun .
KOJUICKITUH
YEJIOBEKA, CBA3AHHBIC C
300J10ruei
Urpa «Onpenenenue
OpPTaHOMJIOB KJIETKH TIO
WJUTFOCTPALIHSM U
MUKpOQOTOrpapusim.
IIpoBencHue
MHorokJsieTouHOCTh. TKaHu HCCJIEOBAHUN:
KUBOTHBIX U UX (PYHKIIUU. UccnenoBanue kineTok
Oco6eHHOCTH CTPOEHUS
2.2 Oprasbl ¥ CUCTEMBI OPTAHOB. M0/ MUKPOCKOIIOM Ha

JKUBOTHOM KJIETKH

®dopma Tena, CHMMETpHS,
pasmepsl Teaa )XUBOTHBIX

BPEMEHHBIX
MHKpOITpernaparax.
N3yuenne Tkanei
JKUBOTHEBIX. Perrenne
JKCIIEPUMEHTAIBHBIX
3a71a4 Ha ONPE/ICIICHUE
THIIa TKAaHU




Hroro

Paznen 3. CTpoeHue U )KU3HEAEATEIBLHOCTD ;)KUBOTHOT0 Opranu3mMa. OpraHnu3MeHHbI YPOBEHb OPraHU3aAUM KU3HU

2

3.1

3.2

3.3

IIuranne Y )KUBOTHBIX

TpaHCHOPT y JKMBOTHBIX

I[LIXB.HI/IC Y ’KUBOTHBIX

OHJIOIMTO3 U SK30IIUTO3.
KnerouHoe u moaocTHOE
MUIIEeBapeHre. DBOJIOIMS
MUIIEBAPUTEITHLHON CHCTEMBI.
Oco0eHHOCTH ITUTaHUS
paCTI/ITeJII)HOHI[HI)IX " XUIIHBIX
JKUBOTHBIX

[Tonocrtu Tena: nepBuyHas,
BTOPUYHASI, MUKCOIIEJIb.
@yHKINHU [TOJIOCTH Tena.
Bo3sHukHOBEHME TPAHCIIOPTHOU
cucteMbl. CBs3b TUTIA
KPOBEHOCHOM CHUCTEMBI M THIIA
IIOJIOCTH TeJa. DBOIIOLUS
KPOBEHOCHOM CHUCTEMBI
II03BOHOYHBIX

Hcnonws3oBanue kuciopoaa
KUBOTHBIMU. [{uddy3us.
JIpIxanue B BOJHOM, BO3YIIHOMU
cpene. XKaOpsbl, Tpaxeu, JeTKUE.
OBOJIIONUS NEIXaTeIbHON
CHUCTEMBI Y TTO3BOHOYHBIX

IIpoBencHue
AKCIEPUMEHTAIBHOIO
UCCIICIOBaHMS:
U3y4eHHUe MUTaHUs
aMeOBb! 1o
MHUKPOCKOIIOM
(BUpTYyaJIbHO WK
peanbHO)

IIpoBenenue
HACCIENOBAHUN:
N3yuenue crpoenus
SPUTPOLIUTOB JIATYIIKH,
IITUIE] U 9eJIOBEKA O]
MHUKPOCKOIIOM Ha
(bUKCHUpPOBaHHBIX
MUKpOIpenaparax.
N3yuenue crpoenus
cepaua
MJICKOITMTAIOIIETO
Pemenne
SBPUCTUYECKUX 3a/1a4
110 TeMe «J{pIXaHmey.
IIpoekTHas
JIeSITeIIbHOCTb:
Wsrorosnenue monenu
Honnepca




Ocmoc. OcMmoTrueckoe

IIpoBencHue
JIaBJICHUE. DBOJIOLIMS
. 3KCHEPUMEHTAIBHOTO
BBIICJIUTEIILHON CUCTEMBI Y
UCCIIEI0BAHMS:
3.4 Brinenenue y )UBOTHBIX YKUBOTHBIX, TYJIOBHUILHBIE 1
W3Yy4YEHUE SBIICHUS
Ta30Bbl€ MOYKHU. CBSA3b CTPOCHUS
. 0CMOCa Ha IpUMepe
BBIICJIUTENILHON CUCTEMBI C
kapTodens
TUIIOM II0JIOCTH T€ja
JeMoHCcTpanus cBs3u
Tunel ckenera: neijukyia,
. OMOJIOTHH B (PU3HKH.
TUAPOCTATUYECKUN CKEJIET,
. 5 IIpoBenenue
Hapy>KHbII U BHYTPEHHUI .
UCCJIEJIOBAHUMN:
Ornopa u JBUXKEHUE y ckenet. Peruar. PeryaxuHeie
3.5 N3ydenne XUTHHOBOTO
YKUBOTHBIX KOHEYHOCTH. CTpOEHHE MBIIIILI.
HaHIUPS Y PEYHOT0
JIBr>keHue B BOJE, B BO3AYXE, 110
paka. M3yuenune
BO31yXy. I[logbemuas cuia. .
CTPOEHHUSI KOCTEMN
Turmsl nonera
N TULBI
Pemrenne 3anay Ha
HEPBHYIO U
Pazgpaxknmocts. [lepBuyHOCTH PRIy
. TYMOPAJIbHYIO
TYMOPaJIbHOM PEryJIsltH.
. PETYJSALHUIO.
Oco6eHHOCTH SHIOKPUHHOM
IIpoBencHue
perymsiiuu. OcoO0eHHOCTH
Perymsmus N SKCHEPUMEHTAIBHBIX
HEPBHOU PETYJIALUUA. DBOJIOLUS .
3.6 KHU3HEIEATEIBHOCTH Y UCCIIEIOBAHUM:

KHNBOTHBIX

HEPBHOU CHUCTEMBI Y
0€eCII03BOHOYHBIX. DBOJIOLHS
HEPBHOU CHUCTEMBI Y
MM03BOHOYHBIX. be3ycioBHbIe 1
YCIIOBHBIE PeIICKChI

peaxiust nHpY30pHii Ha
COJIb; PEaKIIHS
JIOXJIEBOTO YepBs Ha
pasapaxeHue;
W3yYeHHUE MTOBEICHUS
COLIMAIIBHBIX




HACEKOMBIX (MypaBbEB,
m4en); GopMupoBaHue
yCIIOBHOTO peduiekca y
aKBapUYMHBIX PBIOOK

3.7

Hroro

Pasmuokenue u Pa3BUTHE
ZKHNBOTHBIX

Turbl Pa3BUTHA KUBOTHBIX.
Hacexomgle ¢ TTOJIHBEIM U
HCIIOJIHBIM PAa3BHUTHCM.
KusoTtHEbIe ¢ IIpsAMbIM
Pa3BUTHEM

IIpoBencHue
UCCIICJOBAHNN:
N3ydenue cTpoeHus
JMYUHKH HaCEKOMOTO
Ha [pUMEpE My4YHOTO
yepss. M3yuyenue
KyKOJIKH 0a00uku

Pa3znen 4. PaznooOpa3ue ;KHBOTHBIX

Tun KuiieyHononocTHEIE.
Pereneparus. Pednexropaoe
noBefieHue. JKU3HEHHbIN UK

IIpoBenenue
JKCIIEPUMEHTAIBHBIX
HCCIICIOBaHUI:
W3y4YECHHUE CTPOCHUS U

4.1 JIByXCIIOMHBIC )KUBOTHBIE KU3ZHENEATEIIbHOCTH
KumeynononocTHsIX Ha
TUAPHI; U3YUYEHUE
npuMepe Cun@ouIHbIX U
XUMHYECKOT'O COCTaBa
I'maponaHeIx
CKeJIeTa KOJOHUATIbHBIX
KOPaJIJIOBBIX MOJIMIIOB
OO0mwit TuIaH CTPOCHUS
TPEXCIONHBIX )KUBOTHBIX.
Hrpa no teme
. [Iporoneppunuu n .
4.2 TpexcinoiiHble )KMBOTHBIE «TpexcioitHbie
MeTaHePpUIUH.
YKUBOTHBIC)

[IepBruuHOPOTOCTH U
BTOPUYHOPOTOCTH




4.3

4.4

Tun I1nockue yepsu Tun
Kpyribie uepsu

Tun Konpuarsie yepsu

[Mnanapust — cBOOOTHOKUBYIIIHIA
IJTIOCKUI YEPBb.
[IpucnocobaeHne MI0CKUX
YepBel K Mapa3suTusmy.
JKu3zHeHHbIE TUKIIBI IIUPOKOTO
JICHTEIIa, CBUHOTO ICITHA U
9XHHOKOKKa. [Ipodunakrrka
3apa)KeHU Mapa3uTHIeC KUMHU
IJIOCKUMHU yepBsiMu Hemartosl.
JInanka. JKM3HEHHBIN ITUKIT
YEeJI0BEYECKOM acKapuibl U
OCTPHIIbI IETCKOM.
[IpodunakTrka 3apaxeHus
aCKapHu030M M SHTEPOOHO30M

Oco0eHHOCTH CTPOECHUS U
KHU3HECACATCIIbHOCTHU KOJIbYAThIX
yepseil. MHOroob6pasue
KOJIbYAThIX YepBeH

[IpoBenenue
HWCCIENOBAaHUN:
N3yuenue
KU3HEAESITEIbHOCTH,
BHEIIIHETO U
BHYTPEHHETO CTPOCHHUS
MIPECHOBOIHBIX
IJIOCKUX YepBen
CroxeTHas urpa
«IIpodumakTuka
reJIbMUHTO30B»

IIpoBenenue
UCCIICIOBAaHMI:
N3ydyenue BHyTpEeHHETO
CTPOEHUS T0KIEBOTO
YyepBsl Ha TOTOBBIX
MHKpOMpenaparax.
H3ydyeHue BHENIHETO U
BHYTPEHHETO CTPOEHUS
MEUITMHCKON MHSBKH.
H3yuenue crpoeHus
MHOTOLIETUHKOBBIX
yepseid. [IpoBenenue
AKCIIEPUMEHTAIBLHOTO
HCCIICIOBAHUS:
U3y4YEeHUE
pedaekTopHOTO




MOBEJICHUS JIOKJIEBOTO
4yepBs

Penyxius nenommdeckoi
MOJIOCTH: IPUIMHBI U

IIpoBencHue
UCCIICIOBAHMM:
H3ydenue BHEMIHETO U
BHYTPEHHETO CTPOEHUS
JIBYCTBOPYATOI0
MoJuTrocka. Mzyuenue
BHEILIHETO U
BHYTPEHHETO CTPOEHUS

45 Tun Momtrocku nocnencTus. PaznooOpasue
OPIOXOHOTOr0
MOJUTFOCKOB: OpPIOXOHOTHE,
MoOJUTIOCKa. M3yuenue
JIByCTBOpYAThIE, TOJIOBOHOTHE
BHEIIHETO U
BHYTPEHHET0 CTPOCHMUSI
TOJIOBOHOT'OTO
MoJuTrOCKa. M3yuenune
CTPOEHHS PAaKOBUH
MOJITFOCKOB
OCHOBHBIE TPYIIIBI Hrpa «Hapucyin
Unenucronorux. Kmace HACEKOMOE».
Pakoo6Gpasnsie. Knace [Tocranoska: «I1o6yap
ITaykooOpa3usle. Paznoobpazue 4esoi: 00bACHH, KyJa
PakooOpa3HbIX U JIETETH, C IOMOILBIO
4.6 Tun Unenucronorue [TaykooOpa3ubix. Kiacc ITYEITMHOTO TAHILIA.

Hacexomslie. buonornueckmit
CMBIC MHOT000pa3us
KOHEYHOCTEH, POTOBBIX
anmnapaToB, TUIIOB PA3BUTHS Y
HaceKoMbIX. OCHOBHBIE OTPS/IbI

IIpoBenenue
HCCIEIOBAHNH:
Onpenenenne
MpeACTaBUTENEN
Pa3IUYHBIX OTPSIIOB U




"HacekoMbIX. Conuain-Hble

CEMENCTB HACEKOMBIX C

HAceKOMbIE. 3HAYCHHE HCII0JIb30BaHUEM
HACEKOMBIX B IIPUPOJE U UL olnpeAeIuTeNen
YeJI0BEKa
IIpoBencHue
UCCIICIOBAHMN:

OO0mwmii TIaH CTPOCHUS

N3ydeHue BHEMIHETO U

4.7 Tun XopaoBbie Xopnosseix. [Toarun BHYTPEHHETO CTPOCHHUS
l'onoBoxopaosble. JIaHIIETHUK JAHUETHUKA HA
(bUKCHUpPOBaHHBIX
npernaparax
OOmwmii TIaH CTPOCHUS
[103BOHOYHBIX KUBOTHBIX. Buxkropuna 06
48 Pa3znoobpa3zue u 3Bomronus OTtnenbl HEPBHOM CUCTEMBI. OCHOBHBIX Tpynmax
' [103BOHOYHBIX KHUBOTHBIX Ckenet. OCHOBHBIE I'PYIIIIbI [To3BOHOUYHBIX
[To3BoHOUHBIX. becuentocTHbIe U | KUBOTHBIX
YenrocTHOPOTHIE
IIpoBencHue
UCCIIEI0BAHMN:
Tune! yerryn po16. JXKabGepHbiii N3yuenue ckenera
49 Hankiace PhiGa: anmnapar. bokoBas nMuHus. KOCTHBIX U XPSILIEBBIX
Jlyueniepsie u JomnacTe-rnepoie pb10. Onpenenenue
pBIOBI. MHOTOOOpa3ue pbio BO3pacTa pbld 1o
yenrye. M3yuenune
pa3HooOpasus peio
[Ipennoceuiku BeIXoa IIpoBenenue
4.10 Ampubuu, unum [T03BOHOYHBIX Ha CYIIy. HCCIEA0BaHUM:

3eMHOBOIHBIE

Prruaknast koneuHocTh. CKeJIeT,
OTIEIbI IT03BOHOYHUKA

H3ydyeHue BHENIHETO U
BHYTPEHHETO CTPOEHUS




411

412

4.13

AMHHUOTEL
[Ipecmpbikarommuecs, uiu
Pentmnun

TITnuel

Mnexonuraroniye

3eMHOBO/IHBIX. Paznienenue
kpoBH y AMpubuii (apTepu-
albHBIN KOHYC). PoJb
YeJI0CTHOTO amma-para Jyis
neixanus. Heorenus y AmpuoOuii

[IpucnocoOaeHus ) KUBOTHBIX K
YKU3HM Ha cylle. 3apo/IbIIIeBbIE
000JI0UKH U UX (PYHKIIHH.
I'pynnas xierka. JIBuxxenue y
pentwinii. Ta3oBbie MOYKH.
MHuoro- obpasue
[Ipecmbikarommxcs

[Ipucnocobaenue nTuLl K
nonery. Ilepss. PasButue nepa,
CTPYKTypa nepbreB. Tumbl
nepseB. OCOOEHHOCTH B
CTpOeHHH ckenera. L{eBka,
npsbxka. Kwis. Bo3nynineie
MEIIKH U MapabpOoHXH.
MexaHu3M IBOWHOIO JbIXaHUS.
Crpoenue siina. @opMupoBanue
siineBbIx obonouek. [ToBenenue
¥ MHOTO00pa3ue NTHI]

dopMUpOBaHUE LIEPCTH.
Crpoenue Bosioca. Tursl Bosoc.
CanbHble U IOTOBBIE KeJe3bl.
3y0OHast cucreMa: CBsI3b 3yOHOM

JSATYIIKW WIA TPUTOHA.
N3ydenue ckenera
nsarymku. M3ydenue
WHAUBUIYAIBHOTO
pa3BUTHUA
36MHOBOJHOI'O

[IpoBenenue
HACCIENOBAHUN:
N3yueHue BHELIHETO U
BHYTPEHHETO CTPOEHUS
sepulbl. M3ydenue
CKeJIeTa SIEPUIIbI

IIpoBenenue
HACCIENOBAHUN:
N3yuenne ckenera
ntuibl. U3ydyenue
BHEIIHETO CTPOEHUS U
IIEPHEBOTO ITOKPOBA
ntull. 3yyenune
CTPOEHHUS sTiila NTHL.
IIpaxTueckas
JESATENBHOCTD:
Ornpenenennie BUA0B
IITUI] IO TOJ0caM

Hrpa «Haxopmu
AKHUBOTHOE» (3yOHas
¢dopmyna). [IpoBenenue
HCCIEIOBAHNH:




CUCTEMBI C TUIIOM ITHTAHUS.
OcoOeHHOCTH CTPOCHUS
MUIIEBAPUTEIHHON CUCTEMBI Y
PaCTUTENbHOSTHBIX
MJICKOTUTAIOIINX. AJIbBEOJISIPHOE
neixanue. Jluadpparma.
TynoBuIIHEIE TOYKU U HE(HPOHBI
miekonurtammux. OcodeHHoCTH
HEPBHOM CUCTEMBI
MJICKOTIUTAFOTIIHX.
dopmMupoBaHue TIIALEHTHI.
Oco0eHHOCTH TIIAlleHTaPHOTO
nutanus. Cucrema
miekonurtammux. [lepBo3sepu.
CyMuarble MJIEKOIUTAIOIINE.
[lnanenTapubie
miekonurtawtme. CoBpeMeHHast
CUCTEMa MJICKOTTUTAFOIIINX

N3yuenne crpoeHus
yepena u 3yOHOU
CUCTEMBI Pa3INnYHbIX
MJIEKOTIUTAIOIIUX.
N3yuenue
pa3zHooOpasust
MJIEKOITUTAIOIIHUX.
N3yuenne crpoenus
CKeJeTa
MJIEKOTTTAFOIIIIX

Hroro 19

Pa3jen 5. DBosouus U 3KOJIOTUsl dKUBOTHBIX
DBorOIUs OECIIO3BOHOYHBIX U Onucanue )KUBOTHBIX
IT03BOHOYHBIX KUBOTHBIX. Cpea  MPHUPOAHBIX 30H 3€MIIN.
0OHUTaHMS U SKOJIOTHYECKAs [IpoBenenune
auma. OCHOBHBIE HCCIEIOBAHNH:

DBOJIIOLHS ¥ IKOJIOTHS
5.1 2 3KOJIOTUYECKHUE 3aKOHBI. 3aKOH H3ydenue cocraBa u

JKHUBOTHBIX

ONTUMyMa. 3aKOH
JUMUTHUPYIOIIETO (aKTopa.
3aKOH 9KOJIOTMUECKOI
MHIUBUAYAIbHOCTH BUOB.

CTPYKTYPBI
IPUPOHOTO
coobiectBa. Ce30HHBIE
SIBJIEHUS] B KU3HU




Hroro

[11aHKTOH, HEKTOH, OEHTOC.
[Ipumepsl aganramnuii K
Ha3EMHBIM YCJIOBUSM OOUTaHUSI.
[IpaBuno Amnnena. [IpaBuiio
beprmana. Ananramuu
JKMUBOTHBIX K IIOYBEHHOM CpeE
obutanus. [Tapazutusm.
DKTONapa3uThl U SHIOMAPA3UTHI

KHUBOTHBIX

Pa3gen 6. JKuBoTHBIE U YeJI0BEK

6.1

’KuBOTHEIE U YeIIOBEK

Benenue npombicia >KUBOTHBIX
Ha OCHOBE HaY4YHOTO MOAX0/1a.
OnomanHBaHUE KUBOTHBIX.
Jlukue nmpeaku ToMaIrHuX
*KuBOTHBIX. Cenekusi. [Topoap.
UckyccTBeHHbIN 0TOOP.
’KuBotHble

CEIIbCKOXO35MCTBEHHBIX YTOAUM.

IITuneBoacTso.
’KusotHOBOACTBO. JKNBOTHEIE-
BpPEIUTEIH, METOBI OOPHOBI C
YKUBOTHBIMU-BPEIUTEIISIMH.
CUHaHTPOITHBIE BUIBI
’KUBOTHBIX. AanTamus
YKUBOTHBIX B YCIOBHSX rOpoJa

IIpoBenenue
HACCIENOBAHUN:
N3yueHne HaceKOMBIX
— BpeauTeneu
CEIIbCKOXO03IHCTBEHHBIX
KyapTyp. Habmonenus
3a MTUIAMU B
TOPOJICKOM Cpee.
IIpoBencHue
SKCHEPUMEHTAIBHOTO
HCCIICAOBAaHMS: OI[CHKA
CTETEHU 3arps3HCHUS
BOJIBI TIPH TTOMOTIIN
OMOMHIUKAIIMU, OlLlEHKA
CTETIEHU 3arps3HCHUS
BO3JlyXa MPU MOMOILHU
OMOMHIUKALINU

Hroro




OBILIEE KOJIMYECTBO
YACOB 110 TIPOTPAMME

s



9 KUIIACC

Ne HaumeHoBaHue pa3/iesioB U TeEM

n/n MPOrpamMmbl

Pa3pen 1. Beenenune

KoanuecTBo
4acoB

OcHoOBHOe co/iep:KaHue

DJIeKTPOHHbIE
(ungposbie)
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE BUBI
IeATeIbHOCTH

11 BBeneunue

Hroro

1

Cucrema OMOJIOIMUYECKUX
HayK, U3y4JaroImux
YeloBeKa: IUTONOTHUS,
TUCTOJIOTHS, SMOPUOIIOTHS,
TeHEeTHUKa, aHTPOIOJIOT S,
aHATOMHUS YeIIOBEKa,
(bu3HoNorHs YenoBeKa u
JpyTUE MEIUIIMHCKNE
Hayku. [Ipodeccun,
CBsI3aHHBIE C HAYKAMH O
yenoseke. [lepcnekTuBsl
pa3BUTHS 3HAHUI 00
OpraHu3Me YeJIOBEeKE U ero
CBSI3X C OKpY’Karollen
cpenoit

Buxropuna o
OMOJIOTUYECKUX
HayKax

Pa3nes 2. O6uuii 0030p KJIETOK M TKaHeH

21 OOmen BCIICCTB KaK OCHOBA
. JKHM3HHU 4YCJIOBCKA

Ye€J0BEKA

XUMHUYECKOE CTPOCHHUE,
0CO0EHHOCTH U (PYHKIIUU
OCJIKOB, JTUIIHJIOB,
YIJIEBOJIOB, HYKJICHHOBBIX

IIpoBencHue
JKCIEPUMEHTAIBHOTO
UCCIIEIOBAHMS:
BJIMSHUE (EPMEHTOB




2.2

uTonorus

KHCJIOT 1
HU3KOMOJIEKYJISIPHBIX
coenuHeHui. ATO —
yHUBEpcaabHas
JHEpreTHYecKas BaaoTa
KJIeTKU. Perynsanus
OEIKOBOTO, YTJIEBOIHOTO,
JHIMUAIHOTO OOMEHa.
[Ipsimbie 1 oOpaTHbIE CBSI3U
B peryisauuu. Ponb
(hepMEHTOB U TOPMOHOB B
mporeccax ooMeHa
BeniecTB. Hapymenus
OMOXMMHYECKHUX
IIPOLIECCOB B KJIETKE

MHuoroo6pasue KJIeTOK 1
ux quddepeHnmanus.
DOMOpHOHATBHBIE
CTBOJIOBBIE KJIETKH,
WHTyITUPOBaHHBIC
TUTIOPUTIOTEHTHBIE
CTBOJIOBBIE KIICTKH,
CTBOJIOBBIC KIIETKH
B3POCIIOTO YEJI0OBEKA.
KnerouHble KOHTAKTHI.
MomnexynsipHble OCHOBBI
OTBETa KJICTOK Ha
curHaisl. [Torsatue
KJeToyHOU rudenu. JIumur
KJICTOYHEIX JICJICHHH,

MOJKETY TIOYHON
JKeJle3bl Ha SIMUHBIHI
0enoK.
[IpakTuueckas
JEeSITeNIbHOCTD:
Ornpenenenue
ABUTAMHHO30B, TUIIO-
Y TUIIEPBUTAMIHO30B
M0 OMHUCAHUIO

IIpoBencHue
UCCIICIOBAHUS:
IIpocmotp
3JIEKTPOHHO-
MHKPOCKOITNMYCCKUX
¢dotorpaduii
IIpenaparoB
CTPOCHUA KJICTKH U
MEXKIIETOUHBIX
KOHTAaKTOB.
Juckyccus Ha TEMBI:
NEPCIIEKTUBBI
IPUMCHCHUSA
CTBOJIOBBIX KJICTOK,
OTHYECCKHUE




2.3

Tunel TKaHEH opraHu3Ma
YeJloBeKa

o011ee mpeacTaBIeHUE O
CTapeHHUHU Ha KJIIETOYHOM H
MOJIEKYJISIPHO-
OHMOJIOTHYECKOM YPOBHE.
OO611ee MOHATHE O PAKOBOM
TpaHchopMalnu KIETOK

XapaKkTepucTuKa u
KJIaCCHU(PUKAITIHI
snurtenueB. HeppHas
TKaHb: HEHPOHBI U
Helporiuda. CtpoeHue u
¢busnonorus HeWpoHa.
IloTennman moKos u
MOTCHIINAI JCHCTBUS.
[IpoBeneHue HEPBHOTO
HMITYJIbCA.
Knaccudpukanus u
MEXaHHU3MBI PabOTHI
CHHAIICOB.
Helipomenuatops! u ux
peuenTopbl. MpleuHas
TKaHb: CKeJIeTHas,
cep/eyHas v TJiajKasl.
Crpoenue
COKPaTUTEIBHOTO
anmapara
MONEPEYHOITOIOCATHIX
MbITII. MosexkynsipHbie
MEXaHU3MBI COKpAIIECHUS 1
paccnabieHus.

poOIIeMBI

Pemenue
MIPAKTUYECKUX 3a7a4
Ha OIIpEJEIICHUE
THTIA TKAaHU Ha
MHKpoOnpenapare




Hroro

dusznonorus
BO30YAMMOCTH U
COKPaTUMOCTH TJIaJIKOHN
MBIIIICYHON TKaHU.
CoeauHuTeIbHAS TKaHb:
CBOMCTBA, pa3jIu4HbIC
THIIBI KIIETOK,
XapaKTEePUCTHKA

MCKKJIICTOYHOI'O BE€IICCTBA.

Knaccudukanms
COEIUMHUTENIBHBIX TKAHEH:
COOCTBEHHO
COEMHUTEIIHLHBIE TKAHH,
TKaHU BHYTPEHHEH Cpebl,
XpsIIeBasi TKaHb, KOCTHAS
U ApyTHe

Pasnen 3. HepBHas cucrema

3.1

HepsHas cucrema

[IpoBopsmue nmytu
CIIMHHOI'O MO3ra.
AHaTOMMSI TOJIOBHOTO
MO3Ta: TPOI0JATOBATHII
MO3T, CTBOJI MO3Ta,
CPEIHUH,
MIPOMEKYTOUHBIH,
nepenHuii Mmo3r. Ctpoenue
MO3X€EUKa U KOPbI
OO0JBIINX MOTYIIAPHA.
LlenTpsl coMaTnyecKkon u

IIpoBencHue
UCCIICI0OBAHUS:
N3yuenue
TUCTOJOTMYECKHUX
IpenapaToB OPraHoOB
HEpPBHOU CHUCTEMBI.
OpueHTUPOBOYHBII
pedexc Kak
pediaexc cpennero
mosra. [Iposenenue
9KCIIEPUMEHTAILHOTO




BET€TATUBHOW CUCTEM B
LIEHTPAJIbHON HEPBHOM
cucreme. Pednekroproe
koJib110. HeitpoHHas cetb.
Knaccudukammm
pedIeKCoB: MOHO- U
MOJTMCUHANITUYECKHUE,
0e3yCIIOBHbBIE, YCIOBHBIE U
npyrue. Poib
nccnepoanuu N.11.
[TaBnoga.
OyHKIMOHATbHbBIE
cuctemsl [1.K. AnoxuHa.
Hcnonb3oBaHue mpuHIKIIA
paboThl HEHPOHHBIX CETEH
B UCKYCCTBEHHOM
MHTEJJIEKTE.
Heliponerenepanuu n
COBPEMEHHBIE METOIbI UX
JICYCHHUS.
I'emaTosHIEDamuecKuit
6apbep. MeToibl
HCCIIEI0OBAHUS MO3TOBOM
AKTUBHOCTH M CTPOCHUS
CTPYKTYp HEPBHOMI
CUCTEMBI:
anekTposHIedanorpadus,
perucTpanusi akTMBHOCTH
Pa3IMYHBIX OT/EJIOB
MO3ra, MarHUTHO-

UCCIICIOBaHMS:
TENIUHT-TECT:
ornpezeneHue
MICUXOMOTOPHBIX
CBOMCTB HEPBHOM
CHCTEMBI;
¢dbopmupoBanue
YCIIOBHOTO pediekca
3padka 4eJoBeKa




pe3oHaHcHas ToMorpadus,

KOMITbIOTEpHAs
Tomorpadust

Hroro

Pa3znen 4. CencopHble cuCTEMBI
Knaccudpukanus
PeLenTOpPOB:
JKCTEPOPELIETITOPHI,
HHTEPOPEIECTITOPHI, [IpoBencHue
MIPOTPUOPEIICHITOPHI, AKCTIEPUMEHTAIBHOTO
MeXaHHYECKHE, HCCIEN0BAHUS:
TEeMIEpaTypHBIE, onpeecHue
XAMUYECKHE, OOJIEBLIE U (hoxycHOro
JIPYTUE PELETTOPHI. paccTostHus

4.1

CeHCopHBbIE CUCTEMBI

du3nyecKue u
XUMHYECKHE OCHOBBI
BOCIPUSITHS CBETA.
CrpoeHnue ceTyarku.
IIpoBenenue u oObpaboTka
3pUTENBHOTO CUTHAJA.
AKKOMOZAIusl.
buHOKyIIsIpHOE 3pEeHME.
Hapymenuns 3penns u ux
NpUYNHBL. 3a00J1eBaHUS
rnasa. Mexanusm
BOCIIPUATHS U 00pabOTKH
3BYKOBBIX BOJH. CBs3b
LIEHTpa CIyXa U LEHTpa
peun. Hapymienus cinyxa u

3JI0pOBOTO Ij1a3a u
NpY HAPYIICHUSX
3peHus;
OIIpECIICHUE 30HbI
CJIENIOTO MATHA;
u3yudeHue paboTbl
BECTUOYJISIPHOTO
anmnapara npu
TIOMOIIH MPOOBI
PombGepra;
NajabIIeHOCOBAast
npoba




X IPUYIHNHBL

HToro

Pa3jnen 5. DHapokpuHHasi cucremMa

Knaccudukanms
peLenToOpOB TOPMOHOB.
MonexynspHsie
MEXaHU3MBI JeHCTBUS
TOPMOHOB Ha KJIETKH-
MUIIEHU. DHAOKPUHHAS
(byHKIUS TUIIOTAIaMyca.
I'unoranamo-
runodu3apHas CUCTEMA.

[IpoBenenue
UCCIICJOBAHMS:
N3yuenue
TUCTOJIOTMYECKHUX
IIpernapaToB
9HJOKPUHHBIX

5.1 OHJIOKpUHHAs CUCTEMA Hapyiuenus, cBsizanublie ¢ opraHoB. BuktopuHna
TUIO- ¥ TUTIEPPYHKIHSIMH Ha OIpeJICIICHUE
TOPMOHOB. Buib1 3a00JsieBaHUi TTPU
caxapHoro quabera u ux TUIEep- U
ocnoxHenus. Kierounas TUIO(YHKIINHU XKelle3
Tepanus B JICYCHUU SHIOKPUHHOU
SHJOKPUHHBIX CUCTEMBI
3aboneBanuil. [Ipoune
OpraHbl, BBIICIISIOIINE
TOPMOHBI
Hroro
Pasnen 6. [loBenenue
[Ipocrelime ycioBHbIE IIpoekTHas
6.1 S (T e— peduiekchl. JeATEIbHOCTD:
HNucTpymMeHTansHOE U Mexanusm
napyrue GopMbl 00ydeHusl. BO3HUKHOBEHUS




Henb. MoTus. Pediexc.
[TorpebnocTh. Pedutekc
uenu no [TaBiony.
JnHaMudaeckui
crepeoturl. IMIpUHTHUHT.
PuKCUpPOBaHHBIE
KOMIUIEKCHI IBUOKEHUU.
KorauruHble QyHKITIT
HEpPBHOU cucreMsbl. Poib
Pa3HBIX OTIETIOB
TOJIOBHOT'O MO3ra B

peryjisinnun ﬂBH)KeHHﬁ, CHa

1 60JpCTBOBAHUS, U
JPYTUX CIIOKHBIX
poueccoB. MexaHu3Mbl
BO3HHUKHOBEHUS YMOIIUH.
HeitporymopanbHas
peryJsiuys moJIOBOrO
MOBEACHUSA

YCIIOBHOTO peduiekca
(Ha pa3TMYHBIX
npuMepax).
[IpakTuueckas
NeSITeITbHOCTD:
CocraBieHne cXxeMbl
0e3yCI0BHOTO
pedekca
(comatnueckoro wiu
BETE€TATUBHOI0) 10
OTHCaHHIO

Hroro

Pa3nes 7. OnopHo-ABUraTeIbHBIN anmapar

7.1

Koctn

Hapymenus ctpoenus
CKEJIETHON CHUCTEMBI.
Bo3pactHbie nu3MeHeHus,
octeornopos. TpaBmsl.
3a0oneBaHus OMOPHO-
JIBUTATEJIBHOTO anmnapara,
CBSI3aHHBIE C
MPSIMOXOKICHUEM.

IIpoBenenue
HCCIIEJOBAHMUS:
N3yuenne
HapylIEHUs CKEJeTa
10 PEHTI€HOBCKUM
CHUMKaM




CoBpeMeHHbIe
WHBA3UBHBIC U
HEUHBA3UBHBIC METOIbI
JICYCHHS: TPOTE3UPOBAHHE
CYCTaBOB U
MCXKIIO3BOHOYHBIX JUCKOB,
HCIIPAaBJICHUC KPUBU3HLI
IIO3BOHOYHUKA U Apyrue

Ponb ciunHOrO MO3ra,
MO3K€YKa U KOPBI
00JbIIKX MOJTyLIapUil B
COBEPLICHUH JIBUKEHHUI.
OCHOBHBIE MBIIIIIHI TEJA
yenoBeka. Haunbounee

[IpakTnueckas
JESITENIbHOCTD:
OxkazaHue nepBoi
HOMOIIH NIPU

7.2 MBIILbI 1
paclpOCTpPaHEHHBIETPABMbI =~ MOBPEXKIECHUU
MBIIIEYHON CUCTEMBI U CKeJIETa ¥ MBIIIILI.
METOAbI UX Urpa no okazanuto
npodunaktuku. ATpodus NepBOI MOMOIIHU
MBI, TIPUYUHBI U
JIeYCHUE
Hroro 2
Paznen 8. KpoBenocnasi u immparnyeckass cucTeMbl
DIEeKTpOKapAuOorpaMMa.
pokap P IIpoBenenue
Hapymmenust paboTsr
Oco0eHHOCTH CTPOCHUS U UCCJIEI0BAHUS:

8.1

(YHKIIMOHUPOBAHUS CEPIIEUHOM

MBIIIIbI

cepana. 'mnepronndeckas
00J1e3Hb, cepacuHas
HEJIOCTATOYHOCTb,
aTepOCKIIePO3 KOPOHAPHBIX

Omnpenenenue a3
CepACYHOTO IMKIIA
o OKT




8.2

8.3

KpOBeHOCHaSI u J'II/IM(baTI/I‘-IeCKaSI
CHUCTCMBI

BryTtpeHHss cpena opranuzma

COCYJI0B, HH(APKT
MHOKap/a.
[llynTupoBaHnue,
AHTUOIUIACTUKA, KJICTOYHAS
Tepanus U apyrue
COBPEMEHHBIC METO/TBI
JICUCHUS CEPICTHBIX
0ose3Hel.
Tpancranranus cepaua

CTpoeHue CTEeHOK COCY/IOB.
CucremHas peryuasuus
apTepUATBHOTO JIABJICHUS
U IPYTHX TapaMeTpOB
KpoBu (6apopeduiexc,
xeMopedIekc u Tak
nanee). AHaToMuUs
AUM}aTH4IecKoil CuCTeMBI:
auMdaTudeckre cocysl 1
auMdaTudeckue y3ibl.
[Mpu4uHBI ABUKEHUSI
KpOBH U JTUMQBI 110
cocynam

MexaHnu3MBbl OEPKAHUS
BHYTPEHHEN CpEJIbI
opranu3ma (romMeocras).
CBs3b BOJIHO-COJIEBOTO
oOMeHa U TKaHEeBOM
AKHUJIKOCTH.
JleiikorurapHas hopmyia.

[IpoBenenue
UCCIICJOBAHMS:
N3yuenne
TUCTOJIOTMYECKUX
IIPENapaToB COCYOB.
IIpoBencHue
SKCIEPUMEHTAIBHOTO
UCCIICIOBAHMS:
U3MEPEHUE
apTepHaIbHOTO
JIABJICHUS U ITyJIbCA

IIpoBencHue
HCCIIEIOBAHUS:
AHanu3 pe3yJIbTaToB
HCCIIEIOBAaHUN KPOBH
U MOYU




KpoBeTBopeHue u opranbl
KpoBeTBOpeHus. Mecra
ruben pa3Iu4HbIX
(hOpMEHHBIX 3JIEMEHTOB
kpoBu. [lepenuBanue
I1JIa3MBL,IPUTPOLUTAPHOU
Y TPOMOOLIUTAPHON MACCHI.
Bydepnas pynkums
J1a3Mbl KpoBU. Paznuunble
(hopMBI reMorIo0nHA.
Perynsuus cpoactsa
reMOrJIoOOMHA K KHCIOPOaY

Hroro

Pa3znen 9. UmmyHHas cucrema

9.1 NmmyHHast cuctema

3nauenue pador 1.U.
MeunukoBa, [1. Dpnuxa u
JPYTUX YYEHBIX IO
U3Y4YEHUI0 IMMYHHTETA.
MexaHU3MBbl BPOXKJIEHHOTO
UMMYHUTETA.
ITpuobpereHHbIH
UMMYHUTET:
KJIacCupUKAIHS
AUMQOLIUTOB U ydacTue
Pa3HBIX TPYII
TUMQOIINTOB B
IPUOOPETEHHOM
ummyHutere. [lonsTus
aHTUTENIa U aHTUTeHA.

[IpoekTHas
JIEeSATEIIbHOCTD:
CocTaBieHHE CXEMBI
BO3HUKHOBEHMS
MMMYHHOTO OTBETA.
Pemenne
CUTYaIlMOHHBIX 3a/1a4




IIpe3enTanus aHTUreHa.
BakuuHbI U CBIBOPOTKHU.
Opranbl HEHTpaJIbHOU
MMMYHHON CUCTEMBI.
OrtpunarenbHas u
II0JIOKUTEIIbHAS CENEKLIUs
B co3peBanuu T- u B-
muMporuToB. Peakiumn

THIICPYYBCTBUTCIBHOCTHU, B

TOM YHCJIC aJJIEPTHH.
OCHOBBI
TPaHCIUIAHTOJIOTUH

Hroro

Pa3ngen 10. IpIxaTeabHasi cucTteMa

10.1

JprxatenbHas cuctemMa

HocoBsie momocTu.
Hocornotka. Porormorka.
l'oprans. ®usnonorus
rpoiiecca JIbIXaHusl, poJib
MJIEBPAIbHOM JKUJKOCTH,
nuadparmsl,
MeXpeOEpHBIX U APYTUX
MbI. CypdaxTaHrt.
DnacTudeckas Tsara
nerkux. MHpeKnnoHHbIe
00JIe3HH, TTepeaaroNTuecs
yepe3 BO3yX, U Ipouune
3a00JIeBaHUS OPTaHOB
IbIxanus. Bausaue
TaOaKOKYpEHUs Ha OPTaHbI

[IpoBenenue
9KCIIEPUMEHTAIILHOTO
UCCIIEJOBAHMSL:
u3MepeHune ooxpara
TPYIHOU KJIETKU B
COCTOSIHMM BJIOXa U
BbIJ10XA;
orpezieneHue
YacTOTHI JbIXaHUS;
BIIMSTHUE PA3IIUYHbBIX
(hakTOpPOB Ha YACTOTY
JIbIXaHHUS;
cniporpadus




JIBIXaTEIbHON CUCTEMBI.
AcTtMma, 00CTPYKTHUBHBIE
3a00JIeBaHUs JbIXaTEIbHOM
CUCTEMBbI

Hroro

Paznea 11. [IumeBapuresbHas cucreMa

11.1 [IumeBapuTenbHas cucteMa

®usunonorus
MHAILEBAPUTEILHON
CUCTEMBI: pacIleIICHUe
O€JIKOB, TUMMHIO0B,
YIJIEBOJOB, HYKJIEMHOBBIX
KHUCJIOT IO/ IEHCTBUEM
(hepMeHTOB,
CEKPETUPYEMBIX pa3HBIMHU
OTAeIaMu
MHAIEBAPUTEILHON
cucTemMbl. XUMHAYECKUI
COCTaB CIIIOHBI,
KEITYJIOUHOIO COKa,
MIOJKENYJOYHOIO COKa,
JKEeJTYU, COKa TOHKOM
KUIKA. Ponb KUIeuyHoU
MUKPOQIOPHI A5t
YeJI0BeKa.
Heundexumnonnsie n
ayTOMMMYHHBbIE
3a00JIeBaHUsI CUCTEMBI
MUILEBAPEHUS.
[Ipenynpexnenue

IIpoBenenue
AKCIEPUMEHTAIBHOTO
VCCIIEIOBAHMS:
M3y4YEHHUE ACHUCTBUS
CJIFOHBI Ha Kpaxmall;
u3ydeHue (hepMeHTOB
KeNmyaKa Ha OeNoK
KYPHUHOTO SMLa;
SMYJIbIalus
PacTUTEIBHOTO
Macna. Jluckyccus
«Yrto Takoe nuera?»




WH(EKIHA U TUIIEeBHIX

oTpaBieHuid. PaccTpoiicTBa

IUIICBOTO ITOBEACHUA

Hroro

Pa3pen 12. BoigeuTeabHas cucTeMa

PU3HOIOTNYECKHE
nporecchl HopMUpOBaAHHS
BTOPUYHON MOYH:

dbunpTpanus, IIpoBenenue
peabcopOIus, CeKperus. HCCJICTIOBaHUS:
Posb mouku B peryisanuu N3yuenue
apTepPUAIBLHOIO JIaBJICHUS. THCTOJIOTHYSCKHUX

12.1 BrigenurenbHas cucrema
3aboeBaHus OPraHoOB MperapaToB pa3HbIX
MOYCBBIACIINTCIIEHOM YYaCTKOB TOYKH,
CHCTEMBEI, HX MOYCTOYHHKA,
NpeynpexICHUE. MOYEBOTO ITY3bIPsI
HckyccTBeHHas noyka.
[wnanus. TpancnimanTanus
MOYKH

Hroro

Pa3pen 13. IlosoBas cucreMa

13.1 [TonoBas cucrema

MeHcTpyalibHBIN UKIL.
HepBHas u rymopanpHas
perymsust paboThl
OpraHoB II0JIOBOM
cuctemsl. [InanupoBanue
OepeMEeHHOCTH, METOIbI
KOHTpALENLNN,

IIpoBenenue
HCCIEA0BAHUS:
N3yuenne
TUCTOJIOTMYECKUX
IIpEenaparos.
Huckyccus o
I10JIOBOM




Hroro

MpeAUMIUIaHTAIMOHHBIN
CKPUHUHT,
JKCTPaKOPIOpaIbHOE
OILIOIOTBOPEHHUE.

BCpCMCHHOCTB W JJaKTalus.

3aboiieBanus,
MepeIaroNUuecs MOJI0BBIM
IIyTeM

BOCIIUTaHUU

Pa3neua 14. Koxa u ee npousBoaHble

14.1 Kosxa u ee npon3BoiHbIE

Hroro

Pa3nesa 15. Ananrtanum opraHu3mMa 4ejioBeKa

15.1 AJnlantaiui opraHu3Ma 4esioBeKa

Cinou siuaepmuca. Cioun
nepMbl. [ToakoxxkHast
JKUPOBasl KJIeTyaTKa.
[Ipon3BoOaHBIE KOKHU:
HOT'TH, BOJIOCHI.
3a001eBaHns KOXKU U UX
MpeaynpexaCHHE.
[Ipodunaktuka u neppas
MOMOIIIb MPU TEMIOBOM U
COJIHEYHOM yJiapax,
0’KOTax 1 0OMOPOKEHHSIX

TepMmoperynsiuus: poJib
KOKHU U COCYJIOB.
I'mnoranamyc xak LeHTp
HEUPOTyMOPAIILHON
peryJsium TeroooMeHa.

IIpoBenenue
SKCIEPUMEHTATBHOTO
HCCJICIOBAaHUS:
HCCJICIOBAaHUE
THITBHOM M JIaJIOHHOM
CTOPOHBI KUCTH TIPH
MTOMOIIIX JTYTIBI;
U3y4yeHue
YyBCTBUTEIBHOCTH
Ha Pa3HbIX y4acTKax

pPYKH

Pemenue 3agau:
o0cyxaeHne

aJalI THBHBIX
MEXaHU3MOB
opranusma. Pemenue




IToBenenueckue
ajanranuu. Ananranuu K
HU3KUM KOHLICHTPALMsIM
KHMCJIOPOZIa ¥ TUIIOKCHUHU.
Perynsauus norpebienus
KHMCJIOpO/1a TKaHsMU,
sputponoas. [lepecrpoiika
MeTaboIM3Ma KJIETOK B
YCIIOBUU TUIIOKCHUHU.
AnanTanuu K HeJOCTaTKy
Pa3IMYHBIX IUTATEIbHBIX
BELIECTB. DHEPreTUYECKas
(GyHKIMA TTTMKOTeHa B
NIEYECHH U JIMIIHJIOB B
KUpoBoM TKaHu. [lopsamok
WCIIOJIb30BaHHUS 3a11acoB
MUTATEJIbHBIX BEIIECTB B
opranusme. [Iepecrpoiika
MeTa0oIM3Ma KJIETOK B
YCIIOBUSX T'OJIOIaHUS.
[npkagHble pUTMBI.
Bnusiaue
MPOJOJIKUTENBHOCTH
CBETOBOI'O JHS Ha
HEUPOTYMOPAIIBHYIO
peryisnuto. TpeHnpoBKH.
Poinb puznueckoit
AKTUBHOCTH B COXPaHEHUH
3/10pOBbS YEJIOBEKA.
Ananraimy K

CUTYallMOHHBIX 3a1a4




Hroro

HEBECOMOCTH.
[Tepectporiku
MeTabonn3Ma B YCIOBUSIX
HU3KOM rpaBUTALIUH,
npoduIaKTUKa
HETaTUBHBIX MMOCIIEICTBUI

Pa3pen 16. I'eneTnka 4yeoBeKa

MexaHu3Mbl onpeeIeHUs
noia. Ilonossie
XPOMOCOMBI U 2yTOCOMBI
yeJioBeKa. 3a00IeBaHu,
pUMephbI 3a00J1CBaHU.
Memununckas reHeTHKA.
Pore rereTnuecKknx

Hapucyii nuno
Oynyiero pedeHKa.
Huckyccus o

16.1 I'eneTnka gemoBeka N
AHAJIN30B IIpU BHCIPCHHUU 'CHHOU
IJIaHUPOBAHUN U KOHTPOJIC HWHXXCHCPUHU B )KU3Hb
OepeMeHHOCTH. DTUYECKHE  4YelOoBeKa
ACITeKThI BHECCHUS
W3MEHEHUI B T€HOMBI
pa3IUYHBIX OPTraHU3MOB, B
TOM YHCJIe YCIOBEKA
Hroro
Paznen 17. AuTponorenes
YHuKanbHbIC TPU3HAKU [IpoBenenue
171 AnTporioreres romuHun. Pyka, HCCICAOBAHUS:
pUcocoOIeHHAs K CpaBHEHUE KUCTH
H3TOTOBIICHUIO U YeJIoBeKa M




Hroro

IIPUMEHEHHUIO OpYIHH
Tpyaa. Beicokopa3BUTHIN
MO3T: TCHICHIINH B
ABOJIIOLIUN, YHUKAJIBHBIE
4epThl, MOp(oIOoTHYECKHE
ocobenHocTu. CxoJicTBa U
pasnuuus 4eJioBeKa 1
YEJIOBEKOOOPa3HbIX
00e3bsH: aHATOMHS,
AMOPHOJIOTHSI, OMOXUMHUS,
noBeaeHue. lllumianse
Kak OJIMDKaMIIHKI KUBOM
POJICTBEHHUK YEJIOBEKA.
OBOIIOLHUS
YEJIOBEKOOOPa3HbIX
00e3bpaH

IIPUMATOB.
CpaBHeHue yepena
YyelloBeKa U ueperna
HIMMITaH3€

Pazgen 18. HennoBek u okpykamomas cpeaa

18.1

UYenoBek 1 OKpysKaromas cpeaa

3aBUCUMOCTB 3/I0POBbS
YEJIOBEKa OT COCTOSIHUS
OKpYKarOIEeH Cpeabl.
MUKpOKJIUMAT KUITTBIX
nomenieHui. Tpyxn
yenoBeka. Ousnosiorus
TpyAa. 3I0POBbE YEITOBEKA
Kak coIMaibHasi IEHHOCTb.
@®akTophl, HAPYLIAKOIINE
310pOBBE: THUIOIUHAMUSI,
KypeHwue, ynotpeoieHue

IIpoBencHue
IKCTIEPUMEHTAIBEHOTO
VICCIICZIOBAHMS:
Olpe/ieIieHNe
TEMITEPaTYPhI,
KOJINYECTBA
KHCIIOpoJia 1
YTJIEKUCIIOTO Ta3a B
Hayale U B KOHIIE
ypoKka B kaOuHeTe
O6uoJIOTUH MpH




Hroro

OBILIEE KOJIMYECTBO YACOB 110
IHPOI'PAMME

34

QJIKOT0J151, HAPKOTHUKOB,
HecOaTaHCUPOBAHHOE
MIUTAaHUE, CTPECC.
VYKperuieHne 310pOBbsi.
Kynberypa oTHOIIEHHS K
COOCTBEHHOMY 310POBBIO U
3/10pPOBBIO OKPY’KAIOILIHX.
AHTpPOIIOT€HHBIE
BO3JCHCTBUS Ha CpeELy.
Hapymenune kpyrosopora
BEIIECTB B Onocdepe.
AHTPOIOTeHHBIN
KpYTrOBOpOT.
DKOJIOTHYECKUE KPUZHUCHI U
nx npuanHbl. KosBomonus
o0111ecTBa U MPUPO/IBI.
PammmonansHoE
MIPUPOAONOJIb-30BaHUE.
3HAaYEHUE OXPaHBI
OKPY’KaIOIIeH PUPOJIHON
Cpebl Ul COXPaHEHMUS
YeJI0BEYECTBA

MOMOIIU JATYUKOB.
Huckyccus o
palMoOHaIFHOM
UCIOJIb30BaHUU

pecypcos







IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne uudgposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakTHyeckue 06 pazoBATETbHbIE
padoThI padoTsI pecypest

IMuronorus - Hayka o kinerke. Bupyconorus - 1

HayKa 0 BUpycax

MeTo1bl Hay4YHOTO TO3HAHUS B OUOJIOTHH. 1

Mukpockonus

Anbronorust — Hayka o Bogopocisix. Bogopocnu 1

— HETAKCOHOMMYECKAsl rpynma.

OyKapHOTHBIE U IPOKAPUOTHBIE KIIETKH. 1

[MuanoOaktepuu, X poJib B IPUPOJIE.

JKu3HeHHbIe HUKIIBI 3€JIEHBIX, OYPBIX U KPACHBIX

BOZOPOCJIEN Ha NPUMEPE XJIaMHUIOMOHA/BL, 1

KJ1a10(OpPBl, YIbBbI, CHUPOTUPBI, Xaphl, TOP(HUPHI

[IpouncxoxkaeHne BBICIIUX PACTEHHUM OT XapOBbIX 1

BOJIOPOCIIEH.

CpaBHEHHME CTPOEHHUS OpraHU3Ma pacTeHUS MXa U

IIBETKOBOTO pacTenwus. JlabopaTropnas pabota 1

«M3yuenune ocoOeHHOCTEN CTPOEHUS TKaHeH

pacTeHMii Ha TOTOBBIX MUKpPOIIpEnapaTax»»

IIponcxoxaeHne BbICIINX PACTEHUM OT XapOBbIX 1

BOJIOpOCIIECH

CpaBHEHUE CTPOEHHUS OpPraHOB 1

HaHOpOTHI/IKOO6p33HLIX N IIBETKOBBIX paCTCHI/Iﬁ




10

[MnaynoBuaabie. OCOOCHHOCTH KU3HECHHOTO
LMKJIa T1ayHa OynaBoBUAHOTO. Penykius
rameTodura.

11

[Manoporaukwu. [IpakTnyeckas padora
«M3ydyenne ocoOeHHOCTEN CTPOCHUS
NarnopOTHUKA IIMTOBHUKA MYKCKOTO (Ha KHBBIX
U TepOapHBIX 00BEKTaX)»

12

I'onocemenHble. BO3HUKHOBEHUE CEMEHU.
OOm1re MpU3HAKH CEMEHHBIX PaCTCHUN
[IpakTruyeckas padora «M3ydeHne ocoOeHHOCTEH
BHCHIHETO XBOM, IIIHUIIICK U CEMSIH XBOMHBIX)»

13

14

15

16

JIpeBHUE CEMECHHBIE MTAITOPOTHHUKH.
PazHooOpa3zue ronoceMeHHBIX: XBOWHBIC,
CaroOBHHUKOBBIC, THHI'KOBBIC, THCTOBBEIC.

[[BeTOK Kak opraH MOJOBOTO Pa3MHOXKEHUS Y
MOKpPBITOCEMEHHBIX pacTeHuil. [IpakTnueckas
pabota «3yyenne Mmopdororuu nperka (Ha
KUBBIX U (UKCUPOBAHHBIX 00beKTax). M3yuenue
Pa3HOOOpa3us COIBETUI

WuauBuyanbHOE pa3BUTHE PACTCHUN
ITokpbITOCEMEHHBIX (OHTOTEHE3)

OnHOONIBHBIE U ABYAOJIEHBIE PACTCHHUSI.

17

18

CemeiicTBa ABYOOJIbHBIX: 30HTHYHBIC

CemeiicTBa OOHOIOOJIbHBIX: aMMapUJIINCOBBLIC,
OPXHUIOHLBIC

19

JlukopacTyiue u KyJabTypHBIE IPEICTaBUTENN
CEMENCTB, X 3HaYEHUE B IPUPOJIE U JJIA
YeJIoBeKa




20

[Taneoboranuka

21

22

LleHTpBl MHOTOOOPA3HsI U MIPOUCXOMKIACHUS
KYJbTypHBIX pacteHuid no H.M. BaBunosy

DKOJIOTHYECKHUE TPYNIbI pacTeHui. Puszocdepa.
Muxkopu3a. 3eieHbie yao0opeHus

23

buonenos. /Jlomunupyromue BUabl paCTCHUM.
Pacturenbnrie coobmiectBa. Dnopa.
B3aumocBsI3b Opranu3mMoB

24

KynbeTypHbI€ pacTeHHs U UX IPOUCXOXKICHHUE.
[IpakTuueckas pabora «M3yuenue
CENIbCKOXO35IMCTBEHHBIX PACTEHUH CBOETO
peruoHa»

25

26

27

[Tousa. [Tnogoponue moyBbl. ATpOTEXHHUYECKHE
npuemsl. [IpakTnueckas pabora
«Hcnonp30BaHMe arpOTEXHUIECKUX ITPHEMOB B
yXoa€ 3a KOMHATHBIMHU PACTCHUAMMUD>

[TocnencTBus 1eATENbHOCTH YEI0BEKA B
skocucTeMax. OXpaHa paCTUTEIBLHOIO MHpa
Jluckyccus 0 KIIOHUPOBAHUU PACTEHUM,
KJIETOYHOW MHXEHEPUHU KaK COBPEMEHHBIX
TEXHOJIOTUI pa3MHOXKEHUSI paCTCHUN

28

MuxkpoOunosiorus — Hayka 0 MUKpOOpPIraHHU3Max.
Oco0eHHOCTH CTPOEHUS MPOKAPHUOTHOU KIIETKH.
XKuznenesrensHocTh 6akTEepUid

29

[{uanoOaktepuu, X poJib B mpupoe. ApxeH, ux
otnuuus oT bakrepuii. 3HaueHune OakTepuil u
apxeil B IpUpoAE, IBOIIOLIHHA 1
OMOreOXMMHYECKHX IIMKIaxX




30 MHorooOpasue 1 )KU3HEAEATEIbHOCTb OaKTEepHid 1

31 PacturtensHoe cooOmecTBo. 3HaueHue rpudoB 1
Uit GUTOIIEHO30B

39 [TpakTrueckas pabota «l3ydeHne MeTo10B 1
Ae3UH(PEKINN ¥ CTEPHITH3aLIUIDY
Wudexnumonnsie 3a001eBaHUs paCTEHUI:

33 BUPYCHBIE, TPUOKOBBIE, OakTepuaibHble. MUHU- 1
MPOEKT

34 KBu3-urpa «PactutenbHblil MUP U I€ATEIBHOCTD 1
YEJIOBEKa»

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




8 KUIACC

Ne
n/n

Tema ypoka

OO6mue u crienraIbHBIC Pa3eibl 300JI0THH.
OO61ue u crienragbHble METObl U3YUECHUS
300510ruHu. CBSI3b 300JI0TUH C IPYTUMH HayKaMH,
MEIUIIMHON U CEJILCKUM XO3SIMCTBOM.

MHOrok1eTo4HOCTh. TKaHU KUBOTHBIX U X
¢bynkiuu. Oprasbl 1 cucTeMbl opraHos. @opma
TeJa, CHMMETPUS, pa3MepPhI Tella )KUBOTHBIX

3HZ[OIII/ITO3 u 3k300uT03. Kiaerounoe n

TMOJIOCTHOC MHUIICBAPCHUC. 3BOJIIOI_[I/ISI
HI/IHleBapI/ITeHLHOﬁ CHUCTCMEI.

KoanyecTBo 4acosB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

Hcnonp3oBanme KUCIOPO1a )KUBOTHBIMH.
Huddysus. {prxanue B BOAHOU, BO3AYIITHON
cpene. XKabpsl, Tpaxeu, JETKHE.

[Tonoctu Tena: nepBu4Hasi, BTOpUYHAas,
MHKcoLeNb. OyHKIUH MOJOCTH TENA.
Bo3HukHOBEHME TpaHCIIOPTHOU cUCTEMBI. CBS3b
THIIA KPOBEHOCHOM CUCTEMBI U THIIA ITOJIOCTH
Tena.

OcMmoc. OcMoTHUECKOE JaBIICHUE. DBOIIONUA
BBI)IGJ'IHT@J'II:HOﬁ CUCTCMBbI y KHNBOTHBIX,
Ty.]'IOBI/IHIHI)Ie 1 TAa30BBIC ITOYKHU. CB?ISI) CTpOeHI/Iﬂ
BBIHGHHT@HLHOﬁ CHUCTEMBI C TUIIOM IIOJIOCTHU TCJIa




[IepBUYHOCTE TYMOPAJIBLHON PETYIIALUN.
Oco0eHHOCTH PHAOKPUHHON PETyIIsALnU.
Oco0EHHOCTH HEPBHOMW PETYJISIITUU. DBOJIOIUS
HEPBHOW CUCTEMBI Y OECTIO3BOHOYHBIX

Tunel pa3BuTus KUBOTHBIX. HacexkoMsle ¢
IIOJIHBIM U HEITOJIHBIM pa3BUTHEM. JKUBOTHBIE €
IIPSIMBIM Pa3BUTHEM

10

Munu-npoext «Ornopa u IBHKEHUE y
KUBOTHBIX»

Urpa «TpexcioliHble )KUBOTHBIE

11

Pereneparus. PeduiekTopHoe noBeieHue.
Kusuenupi nuki KumeyHonosocTHBIX Ha
npumepe Cruudouaubix u ['mapouaHbIx

12

JKW3HEHHBIN IUKIIBI IIMPOKOTO JICHTENA,
CBHMHHOTO LIETIHA U 3XMHOKOKKa. [IpodunakTrka
3apaKeHUs MMapa3uTHYECKUMU KPYTIBIMU
YEPBIMU.

13

14

OCoOEeHHOCTH CTPOEHUS U KU3HEACATEIbHOCTH
KOJIbYAThIX YepBel. MHOrooOpasue KoibyaThiX
yepBen

OcHoBHble rpynnsl Ynenucronorux. Kiacce
Pakoo0Opazubie. Paznoobpasue PakooOpa3HbIX.

15

Kiace [Taykoo6pa3asie. MHOTOOOpa3ne
MayKOOOpa3HbBIX.

16

17

OcHoBHbIE OTpsiIbI HaceKOMbIX. ColnanbHbIe
HaceKoMble. 3HaUeHHe HaCEKOMBIX B IIPUPOJIE U
JUIs 4eJI0BEKa

PC,Z[YKI_[I/ISI LICJIOMHYECKOM II0JIOCTH: MPpUYIUHBI 1




nocieacTBus. PazHooOpa3ue MOJUTIOCKOB:
OpIOXOHOTHE, ABYCTBOPUYATHIE, TOJIOBOHOTHE

18

OO6mwuii utan ctpoeHus [103BOHOYHBIX
AKUBOTHBIX. OT/I€7IbI HEPBHON CUCTEMBI.
BuyTtpennuii ckenetr. OCHOBHBIE I'PYIIIbI
II03BOHOYHBIX. becuentocTHbie U
YenrocTHOpOTHIE. MUHU-KOH(EPESHITHS

19

20

Tume! yveryn po16. XKabGepHsriii anmapat. boxoBast
nuHus. Jlyuenepsle u gonacrenepble pelObI.

Hpe,[[HOCBIJ'IKI/I BbIXO/la ITO3BOHOYHLBIX Ha CYIIY.
PrlyaxHast KOHEYHOCTD.

21

Ckener, OTAETBI TO3BOHOYHHKA 3€MHOBOTHBIX.
Pa3znenenuie kpoBu y AMpubuii (aprepuanbHbliit
KoHyc). Poib "enrocTHOTO anmapara Jyis
nbixanus. Heorenus y Amduouit

22

[IpucnocoOneHus )KUBOTHBIX K )KU3HH Ha CYIIE.
3apopliieBble 000J0UKH U UX PYHKIIHH.
I'pynnas xierka. /[BuykeHue y peNTUIIUN.
Ta3oBble TOUKHU

23

[Ipucnocobnenue ntuil k nonety. [lepssi.
Passurtne nepa, crpykrypa nepbe. THIIbI
nepbeB. OCOOEHHOCTH B CTPOSHHUH CKEJIETa.
[eBka, mpskka. Kunb

24

Boznymnbie Menky 1 napabpoHxu. Mexanusm
JIBOMHOTO Abixanus. CTpoeHue sina.
dopmupoBaHUE SHIEBBIX 000JI0YEK.
MHoroo6pasue nTuif

25

®opmuposanue mepctu. CTpoeHune BoJoca.




Tumnel Boaoc. CalnbHBIC U IOTOBBIC JKEIIC3bL.

26

Oco0OeHHOCTH CTPOCHUS MUIIEBAPUTEIHHOM
CHCTEMBI Y PaCTUTEIbHOSTHBIX
MJIEKOMTUTAIOMIUX. AJIBEOJISIPHOE JIbIXaHUE.
Huadparma. TyJIoBUIIHBIE TOYKH U HEQPOHBI
mitekonuTamux. Oco6eHHOCTH HEPBHOM
cucTeMbl MitekonuTaonmx. @opMupoBanne
1aneHTsl. OcOOEHHOCTH IUIALEHTaApHOIO
MUTaHUS.

27

Cucrema mitekonuraromux. [lepso3sepu.
Cymuareie MaekonuTatomue. [lnanenrapasie
MJIEKOITUTAIOLIHE.

28

29

30

Urpa «Pa3znoobpa3ue XOpA0BBIX )KUBOTHBIX)

OBouoLus 0€CII03BOHOYHBIX U TTO3BOHOYHBIX
KHUBOTHBIX. Cpesia OOMTaHus U HKOJIOTHYecKast
Huna. OCHOBHBIE DKOJIOTHYECKUE 3aKOHBL. 3aKOH
ONTUMYMa. 3aKOH JIMMUTHPYIOIIETro (GpakTopa

Munu-koudepenius « KUBOTHBIE TPUPOIHBIX
30H 3eMIIN»

31

[IpuMeps! aganTanuii )KUBOTHBIX K YCIOBUSM
oburtanwus. [lnankTon, HekTOH, 6eHTOC. [IpaBumo
Annena u mpaBwio beprmana. Amanramms
KMBOTHBIX K TOYBEHHOH cpesie OOMTaHusl.
[Tapazutusm.

32

3HaueHue JOMAIITHUX KUBOTHBIX B )KU3HU
yenoBeka. JlaboparopHas pabora «Habmronenns
3a ITULIAMHU B TOPOJICKOM cpenie»

33

Cenexuus. [Toponsl. UckyccTBeHHBIN 0TOOD.




JKUBOTHBIE CENBCKOXO035MCTBEHHBIX YTOAUMN.
IITunieBoactBo. JKNBOTHOBOICTBO.

34 CI/IHaHTPOHHLIe BUAbI J)KUBOTHBIX. A,IIaHTaI_[I/ISI

JKUBOTHBIX B YCJIOBUAX Iropoaa

OBILIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

34




9 KUIIACC

Ne
n/n

Tema ypoka

CucreMa OMOJIOTHYECKHX HaYK, H3y4Yaromunux
YCJIOBCKA

XHUMHYECKOE CTPOEHUE, OCOOEHHOCTH U

byHKIN O€IKOB, TUMHI0B, YTJIEBOAOB,
HYKJIEMHOBBIX KUCIIOT

KoanyecTBo 4acosB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

MHuoroo0pa3ue KIeTOK U uX AuddepeHIIHaIms.
DOMOpHOHATBHBIE CTBOJIOBBIE KIICTKH,
HHAYUOUPOBAHHBIC CTBOJIOBBIC KJICTKH,
CTBOJIOBBIE KJIETKU B3POCIJIOTO YeJIOBEeKa

Crpoenue u ¢pusnonorus HeripoHa. [lorenmman
MOKOS M moTeHuuan aerctus. [Iposenenue
HepBHOro uMmnyibca. Knaccuduxanus u
MEXaHU3MbI pa0OTHI CHHAIICOB.
HeiipomennaTopsl U UX PELENTOPHI.

AHaToMMsI TOJIOBHOTO MO3Ta: MPOI0JIrOBaThIN
MO3T, CTBOJI MO3Ta, CPEIHAN, TPOMEKYTOUHBIH,
nepeaHuil Mo3r. CTpoeHne MO3Ke4YKa U KOPBI
00JBIINX MOTYLIAPUH.

[{eHTpbl COMaTHYECKON U BET€TaTUBHOM CUCTEM
B LICHTPAJIbHOW HEPBHOMN CUCTEME.
Pednexroproe kombio. HeliponHas ceTs.
Knaccudukamnmnm pedaekcoB: MOHO- 1

MNOJIMCHHAIITHUYCCKUC, 6C3YCJ'IOBHBIG, YCJIOBHBIC U




npyrue. Poss nccnenoanuit M.I1. 11aBnosa.
®yukuoHanbHble cuctemsl [1.K. AHoxuna

MonekyJisipHble MEXAaHU3MBI IEUCTBUSI TOPMOHOB
Ha KJICTKU-MHIIECHU. DHIOKPUHHAS (PYHKIIHS
runoraiamyca. [ unoranamo-runodpusapHas
cucreMa.

10

11

12

BukTopuna Ha onpezenenue 3a60aeBaHuil pu
THIIEP- U TUIO(YHKINH KeJie3 SHIOKPUHHON
CUCTEMBbI

BOSpEICTHHe HU3MCHCHUA, OCTCOIIOPO3. TpaBMLI.
3aboneBaHus OIIOPHO-ABUIaTCIILHOI'O allllapaTta,
CBA3aHHBIC C IIPSAMOXOKIACHHUCM. MeTO,I[LI
JICUYCHUA: IPOTE3UPOBAHUC CYCTABOB U
MCIKITO3BOHOYHBIX JUCKOB, UCIIPABJICHUC
KPHUBU3HBI TIO3BOHOYHUKA U APYTUC

CBsI13b BOJJHO-COJIEBOTO OOMEHA U TKaHEBOH
xunkocTH. JlefikonurapHas ¢popmya.
KposeTBopenue 1 opranbl KpOBETBOPEHUSI.

[TepenuBanue niaa3msbl, 3pUTPOLIUTAPHON U
TpombonuTapHoii Maccel. bydepnas dpyHkims
IU1a3Mbl KpoBH. Pazimuunblie GopMbl
reMorio0nHa. Perysius cpoacTaa
reMorsi00MHa K KUCITOPOAY

OnexTpokapauorpamma. Hapymenus paGoTsl
cepaua.

13

Crpoenwne cTeHOK cocyoB. CuctemMHas
perynsanys apTepualibHOrO JaBJICHUS U APYTUX
napameTpoB KpoBH (6apopediexc, xemopediaekc
Y TaK jJajee).




14

15

16

Hocosrie nmonoctu. Hocormorka. Pororiorka.
['opranbs. ®u3nosorus mpoiecca JIbIXaHus, PoJib
MJICBPAIBHOM JKUIKOCTH, AHadparmel,
MexpeOepHbIX U Apyrux Ml CypdakTaHTt.
DnacTHyecKas Tra Jerkux.

Nudexnmonnsie 0one3HU, epeaaroIuecs yepes3
BO3/yX, ¥ IPOYHE 3a00JICBAHUSI OPTAHOB
NbIXaHusl. BimsiHue TabakokypeHus Ha OpraHbl
JIBIXaTEbHOM CUCTEMBI. ACTMa, 0OCTPYKTHUBHBIC
3a00JICBaHUS JBIXATEIILHOM CUCTEMBI

Munu-nipoext «lIutaTenbHble BemecTsa Juist
(opMHPOBAaHUS MBILILL YETIOBEKA»

17

DuU3M0NOrHs NUIIEBAPUTEITBHON CUCTEMBI:
pacuieruieHre 0eIKoB, JTUMUIO0B, YIIIEBOIOB,
HYKJICMHOBBIX KUCIIOT NOJI IEUCTBUEM
(hepMEHTOB, CEKPETUPYEMBIX PA3HBIMU OTACIIAMU
MULLIEBAPUTEIBHON CUCTEMBI.

18

XUMUYECKUN COCTAB CIIFOHBI, )KEITYI0YHOTO
COKa, OJIPKEITY IOYHOT'O COKa, JKEIT4H, COKA
TOHKOM KHUILIKH. Ponb KUIIeYHONH MUKPOQIIOPHI
JUIS 4EJIOBEKA.

19

Heunndexkunonnsle 1 ayTOMMMYHHBIE
3a00JIeBaHUsI CUCTEMBI ITUIIIEBAPEHUSI.
[Ipenynpexnaenne HHGEKINI 1 MAIIEBBIX
oTpaBiieHH|. PaccTpoiicTBa munieBoro
MOBE/ICHUS

20

21

Munu-koHdpepeHuus «3HaueHne BUTaMUHOB IS
MMMYHHTETA YEJIOBEKa»

Crnou snmmaepmuca. Ciou nepmsl. IlonkoxHas




JKHUpOBasd KJICTYATKA.

22

23

[TpodunakTuka u neppasi MOMOIb IPU TEIIOBOM
Y COJTHEYHOM yJapax, 0Korax ¥ 0OMOPOKEHUSIX

MI/IHI/I'HpOGKTH «3abo0eBaHys KOKHM U T'eHETHKA
YCIIOBEKa»

24

dusHoIOrHYecKre MPoLecchl POPMUPOBAHHUS
BTOPUYHOM MOYM: (PUIBTpAIHs, peadcopOrus,
CEKpPeLHSL.

25

26

27

28

29

MeHctpyanbsslii nukiI. HepBHas n rymopaibHas
perysiius paboThl OPraHOB M0JIOBOI CHCTEMBI.

Onpenenenye TeHa 1 ajielis, F’eHOTUna u
¢denoruna. [loHsITHE TOMO- M T€TEPO3UTOTHI.
3akonbsl Menpeins. BzauMmoeiicTBie ajienei.
MoHOTeHHbBIE U TTOJIUTEHHBIC PU3HAKU

HJ'IaHI/IpOBaHI/IC 6epeMeHHOCTI/I, MCETOABI
KOHTpalCluun, nmpea WMIIJIaHTAlMOHHBIN
CKPUHUHT, SKCTPAKOPIIOPAJIEHOC
OIIJIOAOTBOPCHUC. BepeMeHHOCTB " JIaKTallus.

duznyeckue 1 XUMUYECKHE OCHOBBI BOCTIPUSATHUS
ceeta. Ctpoenue cetyarku. [IpoBenenue u
00paboTKa 3pUTEIBHOTO CUTHATA. AKKOMOAIIMSL.
bunokymnsapHoe 3penne. Hapymenus 3penus u ux
npU4rHbL. 3a00JeBaHMs TJ1a3a.

MexaHu3M BoCIpUATHS U 00pabOTKH 3BYKOBBIX
BOJIH. CBsI3b IIEHTpA CllyXa U LIEHTpa peyH.
Hapymenus ciayxa u X IpUYUHBI

30

[Tpocreiimue ycnoBHbIE pedIIEKCHI.
WUucTpymeHTanbHoe U apyrue GopMbl 00yUueHusl.




Lens. Motus. Peduiekc. [TorpedrOCTh. Peduekc
uenu no [laBnoBy. JluHaMHUYeCKU CTEPEOTHIL.
Umnpuntunr. PUKCUPOBAHHBIE KOMILIEKCHI
IBIDKECHUH

31

BH/I yenoBeka - pe3yJibTaT aHTPONIOTEHESA.
MuHu-uccneoBanue

32

33

34

KoruutusHble (yHKIIMM HEPBHOW cUCTEMBI. Posib
Pa3HBIX OTZIETIOB TOJIOBHOT'O MO3Ta B PEryJISLIUN
JIBIDKEHUM, CHAa U OOJIPCTBOBAHUS U IPYTUX
CJIOHBIX IPOLIECCOB.

3aBUCUMOCTbD 3/I0POBbs YEJIOBEKA OT COCTOSTHUS
OKpY’Karolien cpeapl. MUKPOKIMMAT KUJIBIX
HOMEIIEHUN

Hapymienue kpyroBopoTa BeriecTB B ouocdepe.
AHTPOIIOTE€HHBIN KPYTOBOPOT. DKOJIOTHYECKUE
KPHU3UCHI U UX MpuuuHbl. KosBomtous obiecTsa
U ipupopl. PaninonansHoe
PUPOIONOIB30BaHUE.

OBILIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus: 5-i knacc: 6a30BbIi ypoBeHb: YueOHUK; 1-¢ u3nanue [laceunuk B.B., Cymatoxun C.B., ['anontok 3.I'. u np.; o penakuueit
[Taceunuka B.B. AxnmonepHnoe obuiectBo «M3narensctBo «IIpocBemmenne»

* buosnorus: 6-it kiacc: 6a30BbIi ypoBeHb: yueOHHK; 1-e n3nanue [laceunnk B.B., Cymaroxun C.B., I'anontok 3.I". u ap.; mox penaxmuen
[Taceunuka B.B. Aknuonepnoe o0uiectBo «M3narensctBo «IIpocBenienue»

* buonorus: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHHK; |- n3nanue [laceunnk B.B., Cymaroxun C.B., I'anontok 3.I". 1 ap.; mox penaxmuen
[Taceunuka B.B. AknmonepHoe o6miectBo «M3narensctBo «IIpocBemennes

* buonorus: 8-it knacc: 6a30BbIif ypoBeHb: yueOHUK; 1-e uznanue [Taceunuk B.B., Cymaroxun C.B., 'anontok 3.I'.; mox penakuueit
[Taceunuka B.B. AknmonepHoe o6miectBo «M3narensctBo «IIpocBemennes

* buonorus: 9-it knacc: 6a30BbIif ypoBeHb: yueOHUK; 1-e uznanue [lTaceunnk B.B., Kamenckuii A.A., [lIgenos I'.I". u ap.; nox penakuuei
[Taceunuka B.B. Axnmonepnoe oOuiectBo «M3narensctBo «IIpocBemenne»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

KHuroneuaTtHast npoyKus:

[Tonomapesa U.H. u np. buonorus: 5-9 knacc: mporpamma. - M.: Berrana-I"pad

T.C.CyxoBa, B.1.Ctporanos. [Ipuponosenenue 5 kiacc. YueOHUK Uil yyamuxcs o01eo0pa3oBaTesbHbIX yupexaeHuid. - M. : Benrana-I'pag,
«IIpumepHas ocHOBHas oOpa3oBaTelibHas IporpaMMa o yueOHbIM mpeaMeraM. buomnorus 5 - 9 kiacce», M.: [IpocBenienue.

« IIpumepHas ocHoBHast 0Opa3oBaTesibHas MporpaMma oopa3oBaTeIbHOT0 yupexxaeHus. OcHoBHas mkonay, M.: IIpocsemienue.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bub6anoreka IHOK

http://files.school-collection.edu.ru/dlrstore/37b10a47-ba51-4260-b1ba-e2321a67666¢/%5BBI6RA 3- 01%5D %5BIL 03%5D.html

https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru


https://www.google.com/url?q=http://files.school-collection.edu.ru/dlrstore/37b10a47-ba51-4260-b1ba-e2321a67666c/%255BBI6RA_3-&sa=D&source=editors&ust=1686822884987077&usg=AOvVaw3lG0-5fosQYO7YE8r69oNo

https://content.edsoo.ru/lab/
http://www.school.edu.ru
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/
https://bioll-vpr.sdamgia.ru/
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