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B.1O. MaBpunckuit

Ha ypokax O6uonoruu B 9 knacce A TIIATEIbHON OTpaOOTKU 3HAaHUN U YMEHHUN 0a30BOr0 YPOBHSI
OTBEJICHO HEAOCTATOYHOE KOJMYECTBO YacoB. C 3TOi 11eNbI0 MpY MPOBEACHUH AJIEKTUBA HEOOXOAUMO
yAEIUTb 0c000€ BHUMAaHHE MOBTOPEHHIO U 3aKPEIUICHUIO Hanboiee 3HaUMMBbIX U Haubosee ci1ado



YCBAaMBAEMBIX IIKOJIbHUKAMU 3HAHUH, U3y4aeMbIX Ha 3aKIIOYNUTEILHOM 3Tare OMOJIOTHIE€CKOTr 0
o0pa3oBaHMs: OMONOTHS KaK HAayKa, IPU3HAKH KUBBIX OPraHU3MOB, CHCTEMa, MHOT000pa3ue 1 SBOIOIHS
JKMBOM MPUPOJIBI, YETOBEK U €ro 3JJ0POBbE, B3AUMOCBS3M OPraHU3MOB C OKpykarolien cpeioi. Kpome
TOT'0, TIPU U3YYCHUH COOTBETCTBYIOIIMX PA3/IeOB CleNyeT 0OpaTUTh BHUMAaHKE HA (JOPMUPOBAHUE Y
y4YaluXxcsi YMEHUH paboTaTh ¢ TEKCTAMH, PUCYHKaMU, WILTIOCTPUPYIOIUMU OHOIOrHYeCKUe OO0 BEKTHI U
MPOLIECCHI, YUAIIHECs T0JHKHBI HAYUUTHCS PacliO3HaBaTh HA PUCYHKAaX OCHOBHBIE OpraHOU]IbI KJIETKH,
OpraHbl U CUCTEMbI OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA.

YauteiBas pe3ynbTarhl craun yqanmmucs OI'D ciaemyeT oOpaTUTh BHUMaHHE HA 3aKperJieHue
MaTepHaJia, KOTOPBIii eKeroHO BhI3bIBAET 3aTPYAHEHHA: XUMUYECKasl OpraHu3aIus KIeTKH; OOMEH
BEIIIECTB U MPEBpaIleHUE SHEPTUHU; HEUPOTyMOpabHas PEryJsns (PU3HOTOTHIECKUX TPOIECCOB,
MIPOTEKAIOIINX B OpPraHU3Me YeI0BeKa; 0COOCHHOCTH MUTO3a B Mel03a, POTOCHHTE3a U XeMOCHUHTE3a,
OHMOreoIeH03a U arpoleH03a, XapakKTePUCTHKA KJIACCOB MOKPHITOCEMEHHBIX PACTEHUM, TO3BOHOUYHBIX
YKUBOTHBIX, B3aUMOCBSI3b OPraHU3MOB C OKPYXKAIOIIEH CPEOu.

Ocoboe BHUMaHUE ClIeAyeT yAeIUTh (POPMUPOBAHUIO Y IIKOJbHUKOB YMEHUN 00OCHOBBIBATh CYLIHOCTh
OMOJIOrMYECKUX MPOLIECCOB U SABJICHUHN, HACIEICTBEHHOCTH U U3MEHYHBOCTH, HOPM U IIPaBHII 37J0POBOTO
o0pa3a »U3HH, TIOBEJIEHHUs YeJI0OBeKa B IPUPOIE, MOCIECTBUIN T1100aIbHBIX U3MEHEeHUH B Onocdepe;
yCTaHABIMBATh B3aUMOCBSI3b CTPOEHUS M (PYHKUUN KJIETOK, TKAHEH, OpraHu3Ma U OKpyKaroliel cpe/bl;
BBISBJISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3U B pUpoe; GOpMYyIUPOBATh MUPOBO33PEHYECKIE BBIBOIBI HA
OCHOBE 3HaHUI OMOJIOTUYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH.

B Xo71€ 5NeKTUBHBIX 3aHSATUH CIIEAYET YIAeIITh O0NIbIII0€ BHUMAHUE (POPMHUPOBAHUIO TIPEAMETHOM
KOMIIETEHTHOCTH (TTPUPOI00XPAHHOM, 310pOBhEcOEeperaroIiei, HCCIeA0BaTENbCKOM), HOPMUPOBAHUIO Y
y4Yaluxcsi yMEHUH paboTaTh ¢ TEKCTOM, pUCYHKaMH, CXeMaMU, U3BJICKATh M aHAJIU3UPOBATH HH(POPMAIIHIO
U3 Pa3IMYHBIX HCTOYHUKOB. CHOpPMHPOBATH YMEHHE YETKO M KPATKO, IO CYIIECTBY BOIPOCA MUCHbMEHHO
W3JIaraTth CBOM MBICIU TTPU BHIMIOJHEHHUH 33/IaHUI CO CBOOOIHBIM Pa3BEPHYTHIM OTBETOM.

DNeKTUBHBIN KypC «JIMHUS ®KU3HUY» pacCUUTaH Ha yyaumxcs 9 kiaccos, miaHupyomux caasate OI'D o
Oouonorun. 3aHsaTUs TpoBOASTCs | pa3 B Hemenmo o 1 gacy, 34 yaca B rox.

JlaHHBII SJICKTUBHBINA KYpPC COCTABJICH B COOTBETCTBUU ¢ ocoOeHHOoCcTs MU KM niist rocyaapcTBeHHOM
WUTOTOBOH aTTECTAIMH BBITYCKHUKOB 9 Kiacca mo 6uosnoruu B 2020 rofy, a Takxke Koaupukaropa u
cnenupukaruu KNUM.

Kypc «JIunus sKu3HU» COCTOUT U3 IISTH COAEPKATEIbHBIX 0710KOB: «brosiorus kak Hayka. Metozsl
ouonorumny», «IIpu3HaKy )KUBBIX OPraHU3MOBY, «CUcTEMa, MHOT000pa3te U SBONIIOLIUS KUBOU MIPHUPOABI»,
«OpraHusM 4el0BEKa U €ro 310pOBbe», «B3auMOCBsA3M OpraHu3MOB U OKPY>KAIOLIEH CPEbI».

B kauecTBe TeKyI1ero KOHTPOJIS 3HAHUM U YMEHUH y4YallluXcsl IPeyCMOTPEHO POBEIEHUE
MIPOMEKYTOUYHOI'O TECTUPOBAHUS 110 IPOMIEHHBIM T€MaM, UTOrOBas POBEPKA 3HAHUN — B BUJIE
BhINoIHeHUs BapuanToB ' MA B cooTBeTcTBUU € 1emoBepcueit 2020.

N3yuyenune maTepuasa JaHHOTO Kypca LieJIEHaNpaBieHHO Ha MOATOTOBKY HIKOJIBHUKOB K FOCYAapCTBEHHOM
utoroBoi arrecranuu (OI'D) u nanpHelimemMy BbIOOPY OMOIOTMYECKOTO M METUITUTHCKOTO MPOQHIIS.
Heanb kypca: Cucrematusanus 3HAHUH ydaluxcs o OWOJIOrMH U TOATOTOBKA IIKOJIBHUKOB K
rocyapcTBeHHOM uToroBoit arrecranuu (OI'9).

3agaum:

e TIOBTOPHUTH M 3aKPENUTh HANOOJIEEe 3HAUNMBIC TEMBI;

e 3aKpENMTh MaTepuall, KOTOPBIHA €XKEeroJHO BeI3bIBAET 3aTpyaHeHus npu cnade [UA (Memoo.
nucomo « 06 ucnonvzosanuu pesyromamos I A 6 npenodasanuu 6uonoeuu 6 06pa3o6amenbHuIX
VUpescOeHusx),

e (OpMHUPOBATH y YUAIIUXCS YMEHHUS pad0TaTh C TEKCTOM, PUCYHKaMH, CXeMaMH, H3BJIEKATh U
aHAJIM3UPOBATh HHPOPMAIIUIO U3 PA3IUYHBIX UCTOYHUKOB;

e HAY4YUTh YETKO M KPATKO, ITO CYIIECTBY BOIPOCA MIUCbMEHHO M3J1araTh CBOM MBICIIH TTPH
BBITIOJTHCHUH 33/IaHUI CO CBOOOTHBIM pa3BEPHYTHIM OTBETOM.



IInanupyembie pe3yabTaThl:
B pe3yabTare n3yueHusi Kypca 0M0J10rMd B OCHOBHOI 1IK0JI€:

e BBIMyCKHUK HAYYUTCS TMOIH30BATHCS HAYYHBIMU METOAAMH JJISl PACTIO3HAHUS OMOJIOTUYECKHIX
po0JjieM; 1aBaTh HAy4YHOE O0BSICHEHHE OMOJIOrHYeCKUM (DaKTaM, Impolieccam, siBICHUSM,
3aKOHOMEPHOCTSIM, UX POJIU B )KU3HH OPraHU3MOB M YE€JIOBEKa; MPOBOAUTH HAOIIOACHUS 3a
KUBBIMH 00BEKTaMH, COOCTBEHHBIM OPraHU3MOM; OMHUCHIBATH OMOJIOTHYECKHUE 00HEKTHI, ITPOIECCHI
Y SIBJICHUST, CTABUTH HECIIOKHBIE OMOIOTMYECKUE IKCIIEPUMEHTHI U HHTEPIPETUPOBATH X
pe3yIbTaTHl.

e BBIMyCKHUK OBJIaJEET CUCTEMON OMOIOTHYECKUX 3HAHUI — TIOHSATUSIMU, 3aKOHOMEPHOCTSIMH,
3aKOHAMH, TEOPUSIMHU, IMEIOIIIMMH Ba)KHOE 0011e00pa30BaTelIbHOE U TTO3HABATEILHOE 3HAUCHHUE;
CBEJICHUSIMU 110 UCTOPUHU CTAHOBJICHUS OMOJIOTUU KaK HAyKH.

e BBITyCKHUK OCBOUT OOIIHME MPHUEMBI: OKa3aHUs TIEPBOI MTOMOIIIN; PAIIHOHATBLHON OpraHU3aINH
TPy/ia U OTABIXQ; BRIPAIIIMBAHNS U PA3MHOXKEHUS KYJIbTYPHBIX PACTEHUH U IOMAITHUX KUBOTHBIX,
yX0J1a 32 HUMH; TIPOBEICHUS HA0IOIEHUH 32 COCTOSIHIEM COOCTBEHHOTO OpPTaHU3Ma; IpaBuiIa
paboThl B KaOMHETE OMOJIOTUH, ¢ OMOJIOTUYECKUMH ITPUOOPAMH M HHCTPYMEHTAMHU.

e  BrIMycKHUK TPHOOPETET HABBIKU M CIIOJIb30BAHUS HAYYHO-TIOMYJIIPHOM JTUTEPATyphl IO OMOJIOTHH,
CIPaBOYHBIX MaTepualioB (Ha OyMa)KHBIX U DJIEKTPOHHBIX HOCHUTENX), pecypcoB MHTepHETa pH
BBIMOJIHEHNUHY Y4eOHBIX 3a/1ay.

BbInyCKHUK MOJYYHUT BO3MOKHOCTH HAYYHTHCS:

®  OCO3HAHHO UCNONb308AMb 3HAHUS OCHOBHBIX NPABUL NOBEOEHUS 8 NPUPOOe U OCHOB 300P0B020
0bpasa JHcusHu 6 oimy;

e gblOUpamyb yeesvie U CMbICI08ble YCIMAHOBKU 8 CEOUX 0ellCMBUAX U ROCTYNKAX N0 OMHOWEHUIO K
AHCUBOU NPUPOOE, 300POBLIO CBOEMY U OKPYICAIOUIUX,

e OpUEHMUPOBAMbCS 6 CUCTeMe NO3ZHABAMENbHBIX YeHHOCMEN — BOCHPUHUMAMNb UHDOPMAYUIO
OUON02UHLECKO20 COOEPIUCAHUS 8 HAYUHO-NONYIAPHOU Jumepamype, cpedcmeax Maccoso
ungopmayuu u Mumepuem-pecypcax, Kpumuyecku OyeHu8ams noiyueHHyo unpopmayuio,
ananusupys ee cooepiicanue u OaHHvle 00 UCMOYHUKE UHDOPMAYUU;

e co30asamv cobOCmMBeHHbIe NUCbMEHHbIE U YCMHble COOOWEeHUSA 0 OUOI02UYEeCKUX ABNEeHUAX U
npoyeccax Ha 0CHOBe HeCKObKUX UCMOYHUKO8 UHOPpMAYULU, CONPOBOHICOAMb 8bICIYNIeHUEe
npezenmayuetl, y4umoléas 0coOeHHOCMU ayOUmMopUuU c8epCmHUKOS.

TPEBOBAHUSA K YPOBHIO NIOATI'OTOBKU BbBIITYCKHHUKOB 9-x ki1accoB (mpoBepsieMblie Ha
0o19)

1.1. OBnaseHne MOHATUHHBIM aIlllapaToOM OHUOJIOTHH;

1.2. ®opmupoBaHre NepPBOHAYATBHBIX CHCTEMATU3UPOBAHHBIX TPEICTABICHHUI O OMOJIOTMYECKUX

00BEKTaX, IPOoIeCccax, SIBICHUIX, 3AKOHOMEPHOCTAX, 00 OCHOBHBIX OMOJIOTHYECKHX TEOPHSIX, 00

HKOCHCTEMHOI OpraHu3alyy )KU3HHU, O B3aUMOCBSI3U )KMBOT'O U HEKUBOTO B Onochepe, o

HACJIEZICTBEHHOCTH M U3MEHUYNBOCTH (0OMEH BEIIECTB U MPEBpaIlleHUEe YHEPTUH, TUTAHUE, bIXaHHe,

BBIJICTICHHE, TPAHCIIOPT BEIIECTB, POCT, Pa3BUTHE, PA3MHOKEHHE, HACIECTBEHHOCTh U H3MEHYHBOCTD,

PEryISLUs KU3HEACITSILHOCTH OpraHu3Ma, pa3paKuMOCTh, KpYTOBOPOT BEIIECTB U MPEBPALICHHE

SHEPrUH B SKOCHCTEMAX);

1.3. ®opmupoBaHHE CUCTEMBI HAYYHBIX 3HAHHUH O JKMUBOW MIPUPOJIE, 3aKOHOMEPHOCTSX €€ pa3BUTHS,

HUCTOPUUYECKH OBICTPOM COKpAIICHUH OMOJIOTHYECKOT0 pazHooOpas3usi B Ouocdepe B pe3ynbrare

JeSITeIIbHOCTH YEJIOBEKA, JIJIsl PAa3BUTHSI COBPEMEHHBIX €CTCCTBCHHOHAYYHBIX MPEACTABICHUN O KAPTHHE

MUPa;

1.4. [TpuoOpeTeHre ONbITa UCITOIB30BaHUS METOTOB OMOJIOTHYCCKONM HAYKH M MTPOBEICHUS HECIOMKHBIX

OHMOJIOrMYECKUX SKCIIEPUMEHTOB JIJIS U3YYCHHSI JKUBBIX OPraHU3MOB U YEJIOBEKA, POBEICHHUS

9KOJIOTUYECKOTO MOHUTOPHHTA B OKPYKaroIlel cpere;

1.5. ®opmupoBaHHe NPEACTABICHUHN B pEIICHHH MPOOJIEM HEOOXOIUMOCTH PAIlHOHAIEHOTO

MIPUPOJIOTIOIBH30BAHMS B YCIOBUAX OBICTPOTrO U3MEHEHHS SKOJIOTHYECKOr0 KauecTBa OKPYKAroIlel Cpe/bl;



1.6. ®opmupoBaHrEe OCHOB SKOJIOTUYECKON TPAMOTHOCTH: CIIOCOOHOCTH OI[€HUBATh MOCIIEACTBUS
NesITebHOCTH YelIOBEKa B MPUPOJIE, BIUAHNE (aKTOPOB pHCKa HA 3[0POBbE YEIOBEKA; BHIOMPATH I1€IEBbIE
Y CMBICJIOBBIE YCTAHOBKH B CBOMX JIEWCTBUSX U MMOCTYIKAX MO OTHOIIEHUIO K KUBOM IPUPOJE, 310POBBIO
CBOEMY M OKPYXAIOIINX, 0CO3HAHUE HEOOXOIUMOCTH €I CTBUI MO COXpPaHEHUIO OMOPa3HO00pasus U
MPUPOTHBIX MECTOOOUTAHUI BUIOB PACTEHUI U KUBOTHBIX;

1.7. OcBoenne mpuéMOB OKa3aHUs MEPBOM OMOILM, PAllMOH AJIbHOW OpraHu3aluy TpyAa U OTAbIXa,
BBIPAILIMBAHUS M Pa3MHOKEHUSI KYyJIbTYPHBIX PACTEHHI U JOMAIIHUX KUBOTHBIX, YXOJa 32 HUMHU.

1.8. ®opmupoBaHUe IPEICTABICHUN O 3HAUCHUH OMOJIIOTHYECKUX HAYK B PEIICHUH MPOOIeM
HEOOXOIMMOCTH PAIlMOHAIFHOTO MTPUPOAONOIb30BAHUS 3AIUTHI 30POBbSI JTIOJICH B YCIOBUSIX OBICTPOTO
M3MEHEHUS KOJIOTMYECKOr0 Ka4yeCcTBa OKPYKaIOIIe Cpeabl

YUYEBHO-TEMATUYECKUH IJIAH

Ne HaumenoBanue pa3zienoB U TeMm Kon-| Ilpaktu-
n/n BO | deckue
4acoB| 3aHATHS
1 Tema 1. Buosorusi kak Hayka. Meroabl 6uosorum ( 1 4.) 1
Tema 2. IlpusHaKu KMBBIX OPraHUu3MOB (4 4) 4
2 1. KreroyHoe cTpoeHHE OpraHu3MOB 2
1. Tlpu3Haku )KMUBBIX OPraHU3MOB. 2 1
Tema 3 Cucrema, MHOTo0Opa3ue M 3BOJIIOLUS KMBOIi npupoasl (7 1) 7
3.1 LapctBo bakrepuu. 1
3.2 llapctBo ['puOHL. 1
3
3.3 LlapctBO Pacrenus 2 1
3.4. lapctBo XXuBoTHEbIE. 2
3.5 Yuenue 00 SBOIONUHA OPraHUYECKOT0 MUPA. 1 1
Tema 4. YestoBek u ero 310poBbe (15 1) 16
4.1. CX0oncTBO YeJIOBEKA € KUBOTHBIMUA M OTJIM4Me oT HuX. OOl miax 1
CTPOCHHUS U POIECCHI )KU3HEACITEILHOCTH YeTIOBEKa.
4.2. Heitpo-rymopanbHas peryJisiius NpolecCoB KU3HEIESITEIbHOCTH 1 1
OpraHusma.
4 | 4.3. Ilutanue. Cucrema nuuieBapenus. Poib GhepMeHTOB B MHUIIIEBApEHUU. 1
4.4, leixanue. CucreMa IbIXaHHs. 1 1
4.5. BHyTpeHHs4 cpella OpraHu3ma. 1
4.6. Tpancnopr Bewects. KpoBeHocHas u muM@aTtnyeckasi CUCTEMBI. 1
4.7. OOMeH BeIEeCTB U MPEBPAILlCHUE SHEPTUH. 1 1




4.8. Beienenue NpoayKToB )KU3HEASITeIbHOCTH. CHCTEMa BhIJICIICHHUS. 1

4.9. ITokpoBsl Tena U UX QyHKIUH. 1

4.10. PazMHOX€EHME U Pa3BUTUE OPraHU3Ma YEJIOBEKa. 2 1
4.11. Onopa u aBuxenune. ONOpHO-IBUTATENILHBIN anmapar. 1

4.12. OpraHbl 4yBCTB, UX POJIb B )KHU3HU YEJIOBEKA. 1 1
4.13. Ilcuxonorus 1 nmoBeeHUE YenoBeKka. Briciias HepBHas AeSITENLHOCTD 1

4.13. T'uruena. 3mopoBelid 00pa3 xu3Hu. HpeKmoHHbIe 32001€BaHusl. 1

4.14. IlpuemMbl oka3aHUs MEPBOIl JOBpaueOHON MOMOIIH MPU HEOTIOKHBIX 1 1
CUTYaLUSIX.

Tema 5. B3aumMocBsI34 OPraHu3MoOB M OKpPYkalolei cpeanbl (4 1) 4

. Bnusiaue skonoruueckux (pakToOpoB Ha OpraHu3Mbl. BzaumoneincTsus BUAOB| 2
DKOCHCTEMHAs! OPraHU3aLysl JKUBOU IPUPOLBI. 1
Yuenue o 6uocdepe. 1 1

6 | Tema 6 «Pemenne 1eMOHCTPAIHOHHBLIX BapuanToB ' MA» 2 2

Hroro: 34 12
COJAEP/KAHUE
Ne i/m TeMbl 3aHATHI
Tema 1 buosorus kak Hayka. Meroanl 6uosiornu (1 4.)

1 Pois Guonorun B popMupoBaHUN COBPEMEHHOI €CTeCTBEHHOHAYYHON KapTHHBI MUDPA, B
MPAKTUYECKOM 1eATeTbHOCTH JItoel. MeToibl H3y4eHus )KUBBIX 00beKTOB. buonornueckuit
skcnepuMeHT. HaGmroaenue, onvcanue, u3MepeHrne OM0I0rn4ecKux 00beKTOB.
Tema 2 IIpusHaku ;KMBbIX OPraHu3mMos (4 4)
KiterouHoe cTpoeHre opraHu3MoOB Kak JI0Ka3aTeNIbCTBO UX POJCTBA, EAMHCTBA KUBOU
npupossl. Kietka kak Ouonoruueckasi cucreMa. Heopranudeckue BemiecTsa: Bojia u
MuHepabHble conn. KieTka kak Ouonorunueckas cucrema. Heopranmueckue BemiecTsa: Boaa u
MUHEepaibHble coi. OpraHu4yeckre BEenecTBa KIETKH — O€JIKU, YTIIE€BOAbl, HYKJIEHHOBBIE
KHCI0Thl, AT® U 1pyrue Makpodpruueckue BemecTBa. I'eHbl 1 XpOMOCOMBI.

5 Hapymienus B ctpoeHuu 1 QyHKIIMOHUPOBAHUH KJIETOK — OJ[HA U3 MPUYMH 3a00JIeBaHU

opranu3moB. buonoruueckue memopansl. CTpoeHue 3yKapruoTHIecKoi kiieTku. MemOpaHHbIe
1 HeMeMOpaHHbIe Opranou ibl. OpraHou bl KJI€TKH, UX CTPYKTYpa, HA3HAUEHHE B KIIETKE.
OpraHouIpl KJIETOK MPEACTaBUTENEH pa3HbIX TAKCOHOB. BKIIIOUEHUS KIETKH, IUTOCKENET —
MPUHLIUIIBI OpraHu3aln, QyHKIUU B KIJIETKE.

Bupycel — HekeTouHble (OPMBI )KU3HH.

HpI/I3HaKI/I OpPraHnu3MoB. HacnencTtBeHHOCTh U KBMEHUYHMBOCTL — CBOMCTBA OPraHu3MoOB.




[Ipokapuotsl u 3ykapuoTsl. CTpoeHue sapa. HykienHoBble KUCIOTHI, UX POJIb B KJIETKE.
XpomocoMbl. ['eH — HocuTenb HAcaeICTBEHHOCTU. | eHbl poKapuoT U SyKapuoT. MaTpuuHbIi
NPUHIUI Bocrpon3BeaeHus napopmaiuu. Kommiementapaocts. Permukanus JTHK.
[Mpunaiune! penmkanuu JJHK. dKusnennsnii nuki kiaetku. MaTepdaza. MuTos3 u Mmeios.
OmnonorBopenue. Buapl monoBoro npoiecca. Merabosmsm. AHaO0IM3M 1 KaTaboIM3M Ha
knetku. buocunTe3 6enka. Mexanusm OnocunTe3a Oenka. Tpakckpunius. [ eHeTHuecKuit Koj.
Tpancnsanus Oenka. Y Tunnsanust 0e1KoB B KieTke. JIn30coMbl. ABTOTPOQBI U TeTepOTPOdHI.
dotocuHTe3. XeMOCHHTE3. DHEepreTuuecKkuii oomeH. ['urkonu3. Dtansl ravukonusa. Poib
AT®. KucnoponHslii atan katabonusma rimoko3bl. Kinaccuukanus opraHu3mMoB 10 crocodam
nutanusg. OJHOKJIETOYHbIE U MHOTOKJIETOUHbIE OpraHu3Mbl. TKaHU, OpraHbl, CHCTEMBI
OpraHoB PAaCTEHUN U KUBOTHBIX, BBISIBICHUE U3MEHUUBOCTU OpraHu3MoB. [IpueMsl
BBIPAIIMBAHUS M Pa3MHOKECHUS PACTCHUN U JJOMAIIHUX )KUBOTHBIX, YX0/1a 32 HUMHU.

Tema 3 Cucrema, MHOTo0oOpa3ue M 3BOJIIONUS KUBOY NPUpoasbI (7 1)
[{apctBo baktepuu. Posb 6akTepuii B mpupose, )KM3HN YeI0BEeKa U COOCTBEHHOU
nesTenbHOCTU. bakTepun — Bo30yauTenu 3a00jIeBaHUi pacTeHUil, )KUBOTHBIX, YEJIOBEKA.

apctBo ['puOsbl. JInmaitHuKy. opranusais, KiaccuuKaius, pojb 1 MecTo B Ouocdepe,
3Ha4YeHHE 1 YEI0BEKa.

[HapcTBo Pactenus. Cucrematnueckuii 0030p mapcra Pactenus: mxu,
[aIIOPOTHUKOOOPa3HbIE, TOJIOCEMEHHBIE U IIOKPBITOCEMEHHBIE (LIBETKOBbIE). TKaHU U OpraHsbl
BBICHIMX pacTeHHil. OCHOBHBIE CEMENCTBA IBETKOBBIX PACTEHUM.

[{apctBo JKuBotHble. Cucrematuueckuit 0630p napcersa XKuBoTHble. O0111ast XapaKTepHCTHKA
0ecro3BOHOYHBIX KUBOTHBIX. Kumeunononoctusle. [1nockue yepsu. Kpyrisie yepsu.
Konwuateie uepsu. Mommocku. Unenucronorue. Tun Xopaossie. O0mmas xapakTepuCcTUKA
HaJKIaccoB KinaccoB: PeiObl, UeTBepoHorue. XapakTepuCcTHKA KJIACCOB KUBOTHBIX:
3emHoBoAHbIe, [IpecMbikarommecs, [ITuiel, MaekonuTatomue.

Yuenue 00 9BOJIIOOMUU OPTraHUYCCKOIro Mupa. 4. ,Z[apBI/IH — OCHOBOITIOJIOKHUK YYCHUSA 00

ABOJIIOIUU. Y CJIOKHEHUE PACTEeHHUI U )KUBOTHBIX B IMIPOIIECCE IBOMIOLMU. bruonoruueckoe
pa3zHooOpa3re Kak OCHOBA YCTOWYUBOCTH
Ouocdepsl U pe3ybTaTa BOJIIOIUH.

Tema 4 YesoBek u ero 3aoposbe (16 4)
CXOI[CTBO YCJIOBEKA C ) KUBOTHBIMU U OTJIMYUEC OT HUX. O6H.IPII>1 IJIaH CTPOCHH U ITPOLCCChI
YKU3HENIEATEILHOCTH YeJIOBEKa.

Heiipo-rymopaiibHas perysanus IpoLeccoB XKU3HEIeATeIbHOCTU opranusma. Pediexkropnas
nyra. JKene3sl BHyTpeHHEH ceKkpelnn. DHIOKPUHHBIN anmapat. Ero pons B o0miel perynsiuu
¢byHkumii opranu3ma uenoneka. HepBHas cuctema yenoBeka. Pediexc. CocTtaB eHTpaJIbHOTO
U nieprepuyecKoro oTAeNIOB HEPBHOI cucTeMbl. BereratnBHas HepBHas cuctema. CTpoeHue
CIIMHHOT'O U TOJIOBHOI'O MO3Ta.

[Turanue. Cucrema numeBapeHus. Ponb (epMeHTOB B MUIIEBapEHUH.

Jpixanue. Cucrema JpIXxaHusl.



BHyTpeHnHsis cpena opranusma: KpoBb, TuMda, TkaHeBas )KUIKOCTh. KpoBb u
KkpoBooOparienue. CocraB u ¢pyHkiuu kpoBu. KpoBerBopenue. Posib kJ1€TOK KpOBH B
JKU3HEACSITEIFHOCTH Opranu3Ma. B3auMocCBsI3b CHCTEM BHYTPEHHEH Cpebl Opranu3Ma: KpoBH,
auMQBI ¥ TKaHEBOM xuaAKocTH. UMMmyHUTET. CHCTEMBl HMMYHHUTETA. BBl NMMyHHTETA.
Kierounslit 1 rymopanbHbiii uMMyHUTET. KpoBeHocHas cuctema. Cepaue. PaboTa u
peryIAIus.

Tpancnopt BemiecTB. KpoBeHocHas u mumdaTtiieckasi cucteMbl. CTpYKTYpPHO-
(bYHKIIMOHATBHBIE €IUHUIBI OPTaHOB.

OOMeH BelIeCTB U MPEBpPALLEHUE SHEPTUU B OPraHU3Me yesnoBeka. ButaMuHBI.

Brigenenue IMPOAYKTOB KU3HCACATCIIbHOCTH. Cucrema BBIJICJICHMA. CTPYKTypHO'
d)YHKL[I/IOHaJ'II)HI)Ie CAVMHHUIIBI OPIr'aHOB.

[ToxpoBsl Tena U uX GyHKIUU.

Pa3mHokeHue u pa3BuTHE Opranu3Ma yenoBeka. Cucrema pazMHoxkeHus. UHIuBuaAyanbHOe
pa3BUTHE YeJIOBEKa. DMOPUOHAIBHBIN U MOCTIMOPHOHAIBHBIN epruoibl. CTPyKTYypHO -
(byHKIMOHATBHBIE €MUHUIBI OpraHoB. HacnenoBaHue mpu3HaKkoB Yy 4eIOBEKa.
HacnencrBennbie 00N€3HH, UX TPUYUHBI U TPETYIPEXKICHUE.

Omnopa u aBwxkenne. OnoOpHO-IBUraTeNbHBIN annapat. CTpyKTYpHO-(pyHKIIMOHAILHBIE
€IMHUIIBI OPTaHOB.

OpraHsl 4yBCTB, UX POJIb B )KU3HU YenoBeka. CTPYKTYpPHO-(QYHKIHOHAIbHBIE €TUHUIIbI
OpraHoB.

IIcuxomorus U moBeJcHUE YenoBeKka. Bricias HCPBHAA ACATCIIbHOCTD YcrnoBHEIE U
6€3y0HOBHBIC pe(bHeKCI)I, ux Ononornueckoe 3Hadenue. I1o3HaBaTensHas ACATCIBHOCTb MO3ra.
COH, ero 3HadeHue. buonornueckas nprupoJa 1 courajibHasd CyIHOCTb YCJIOBCKaA. Co3nanue
YCIOBCKaA. HaMﬂTB, OMOIIMH, p€Ub, MBIIIJICHUC. OCco0EHHOCTH IICUXMKH YEIOBEKA:
OCMBICIICHHOCTB BOCIIPUATHUSA, CJIOBECHO-JIOTUICCKOC MBIIIJICHUC, CIIOCOOHOCTH K HaKOIIJIEHHIO
H 1epeaavuc U3 IOKOJICHHA B IIOKOJICHUC I/IH(i)OpMaI_II/II/I. 3HaueHue HHTCIJICKTYAJIbHbIX,
TBOPUYCCKUX H 3CTCTUUCCKUX HOTpe6HOCTeI‘;I. HGJ'II/I 1 MOTHUBBI ACATCIBHOCTH.
I/IHI[I/IBI/II[yaJ'IBHLIG 0COOEHHOCTH JIMYHOCTH: CHOCO6HOCTI/I,

TCMIICPAMCHT, XapaKTEp. Pons 06y11eH1/151 1 BOCIIMTAHUA B pa3BUTUHU NICUXHUKU U ITOBCACHUA
YCIOBCKA.

CobmrofieHre CaHUTapHO-TUTHEHUYECKUX HOPM U IIPaBJI 3/J0pOBOr0 00pa3a KHU3HU.
[TepenmuBanue kpoBu. [IpodunakTuueckre NpuBUBKH. Y X0 32 KOXKEH, BOJTIOCAMH, HOTTSIMH.
VYkpernieHue 310poBbs: AyTOTPEHUHT, 3aKaJIMBaHUE, IBUTaTeIbHAsl aKTUBHOCTb,
cOaaHCUpPOBAaHHOE MUTAHKUE, pAallUOHATIbHAS OPTraHU3aIs TPyAa U OTIAbIXA, YUCTHIN BO3IYX.
dakTopbl pucka: HecOaTaHCUPOBAHHOE MUTAHKNE, TUTIOAMHAMUS, KYPEHHE, YIIOTpeOIeHIE
AJIKOTOJIS1 1 HAPKOTUKOB, CTPECC, BPEAHBIC YCIOBUS Tpyaa, U Ap. MHpeKnoHHbIe
3aboseBaHus: Tputil, renatuT, BUY-undekuus u npyrue nH)EKInoHHbIe 3a00JIeBaHUS
(KuIIeYHbBIE, MOYETIOJIOBBIC, OpraHoB Jbixanus). [IpexynpexaeHue nHEKITMOHHBIX
3aboneBanuil. [IpodunakTuka: OTpaBIeHH, BEI3BIBAEMBIX SIIOBUTHIMU PACTEHUSMU H
rpubamu; 3a0051€BaHN, BBI3BIBAEMBIX MAPA3UTUY €CKUMU )KUBOTHBIMU U )KUBOTHBIMU



nepeHocyuKaMy Bo30yauTenei Oone3Hei; TpaBMaTu3Ma; 0K0roB, 0OMOPOXKEHH, HapyIIeHUs
3pEeHHs U CIIyXa.

[Tpriembl OKa3aHUs IEPBO TOBpaueOHOM MTOMOIIY ITPU OTPABIICHUH HEKAa4yeCTBECHHBIMU
NPOAYKTAMU, IAOBUTHIMU I'PUOAMH U PACTEHUSMHU, YTAPHBIM T'a30M, CIACEHUU YTOMNAIOLIErO;
KPOBOTEUEHHUSX; TPaBMax OMOPHO-IBUTATEIBLHOTO aliapaTa, 0Korax, 0OMOpOKEeHUSX,
MOBPEXKIECHUN 3PEHUSL.

Tema S B3aumocBsizu OpraHu3sMoB M OKpy:xkarouei cpeas! (4 4)

Biusnue sxonorndeckux GpakTopoB Ha opranu3Msal. I1pucnoco6aenust opraHu3MoB K
pa3nuYHBIM dKonoruyeckuM ¢akropam. [lomymnauusa. B3anmonelcTBrs pa3HbIX BHI0B
(KOHKYpEHIIUS, XUIIHUYECTBO, CHMOM 03, mapa3uTuiM). Ce30HHbIe U3MEHEHUS B )KUBOI
pUpoe.

DKocuCTeMHas OpraHu3alus )XUBor pupobl. Posib mpousBoauTeneit, norpedurenei u

> pa3pyluTeneil OpraHUuYeCKUX BEIIECTB B IKOCUCTEMAX U KPYTrOBOPOTE BELIECTB B IIPUPOJIE.
[TumieBsie cBsi3u B akocucteMe. Llenu nutanus. OCOOEHHOCTH arpodKOCHCTEM.
buocdepa — rinobansHas sxocuctema. Pois uenoBeka B Ouocdepe. Jkoimorudeckue
poOJieMbl, X BIUSHUE HA COOCTBEHHYIO JKU3Hb U KHU3HB Apyrux mojeil. [locnencreus
JIesITeIbHOCTU YEI0BEKa B SKOCUCTEMAX, BJIUSHUE COOCTBEHHBIX TOCTYIIKOB Ha KUBbIE
OpraHu3Mbl U IKOCUCTEMBI.
Tema 6 «Pemenue 1eMOHCTPpaAMOHHBbIX BapuanToB 'HA» (2 4)
XapakTepucTHKa CTPYKTYpBI U COJIepKaHUs IK3aMeHallMOHHOI paboTel. Pacnipenenenue
6 3aJJaHuH 3K3aMEHAIIMOHHON pabOoThI MO COAEPKAHUIO, TPOBEPSIEMBIM YMEHHSM U BUJIaM
nesTebHOCTU. PactipeencHue 3a1aHuil 25K3aMeHAITMOHHON PabOThI O YPOBHIO CIIOKHOCTH
Bpewms BrinonHeHust pabotsl. BrimonHnenue neMoHcTpanmonHbix BapuantoB ['A. Pa36op
TUIUYHBIX OIIMOOK. PekoMeHaauu 1o BbIIOIHEHUIO.
I[NEPEYEHbB [TPAKTUYECKUX PABOT
Ne Conepxxanue Kounu-
n/m YECTBO
4acoB
1| Pemenue TecTOBBIX 3a/1aHuil 110 TeMaM: «buonorust kak Haykay, « MeTombl 1
o6uonorun», «IIpusHaKy >KUBBIX OPraHU3MOB»
1| Pemrenue TecToBbIX 3aanuii o Temam: «llapcra: bakrepuu, ['puoHI, 1
Pactenus»
1| Pemenue TecToBBIX 3aanuii o Temam: «llapctBo )KuBoTHBIC, YUeHHE 00 1
3BOJIIOIIMU OPraHUYECKOTO MUPay
1f Pemenue TecTOBBIX 3aJaHUM M0 TeMaM: «OOINI TUIaH CTPOEHUS YEI0BEKaY, 1
«Heiipo-rymopaiibHast peryJisinus OpraHu3Ma»
1| Pemrenue TecTOBBIX 3a/1aHui 110 TemaM: «CrucreMa MuIleBapeHust, IbIXaHue» 1
1{ Pemenue TecTOBbIX 3ajaHUM M0 TeMaM: «BHyTpeHHss cpena opranusma 1

YCJIOBCKaA», «TpchnopT BECHICCTB» U «O0MeH BCHICCTB»

Pemenue TeCcTOBBIX 3aJaHUM 110 TeMam «Cucrema BBIACIICHUA, ((HOKpOBBI 1



TCIIa», «Pa3zMHOXeHUE U Pa3BUTHUC YCIIOBCKaA»

1f Perenne TeCTOBBIX 3a/1aHuil O TeMaM: «ONOpHO-IBUraTENbHBIN anmnapaTy, 1
«OpraHbl 9YyBCTB»

1l Penrenue TeCTOBBIX 3aaHuii 110 TeMaM: «lIcuxoJiorus u noBeAcHE YeIOBEKAY, 1
«['uruena. 310poBeIil 00pa3 Ku3HMY», «[IpreMbl Oka3zaHUs MEPBOIA TOMOIITH

1| Pemrenue TecTOBBIX 3a/laHUi 110 Teme: «B3anuMOoCBs3H OpraHu3MOB U 1
OKPY’KAIOILIEH Cpeb»

1| Pemenue nemonctpaunonHoro Bapuanta ' MA npomuioro roga

1| Pemenue nemoHcTpanionHoro Bapuanta ['MA Tekyiero roaa. 1

Hroro: 12

IHOYPOYHOE IINTAHUPOBAHHUE

Hara Ne i/ Conep:xanue Ko.-Bo uacoB
Tema 1. buoJiorus kak Hayka. MeToabl 0M0JI0THH 14.

09.09 1 buonorus kak Hayka. MeTob1 OMOI0TUN 1
Tema 2. IIpu3Haky ;KUBBIX OPraHU3MOB 4 4,

16.09 2 | KierouHoe cTpoeHHE OPraHU3MOB KaK JIOKa3aTeIbCTBO UX 1
pPOACTBA, €MUHCTBA KUBOM IPUPOABL. ['€HBI U XPOMOCOMBI.

23.09 3 | Hapyuenus B ctpoeHuH U QyHKIMOHUPOBAHUH KIIETOK. 1
Bupycsl.

30.09 4 | Ilpu3Haku )kuBbIX opranu3mMoB. HacnencTBeHHOCTD U 1

M3MEHYMBOCTh. OTHOKJIETOUHBIE U MHOT OKJIETOYHBIE
OpraHU3MBI.

07.10 5 | Txanu, oprassl, CHCTEMbI OPraHOB PaCTeHUN U 1
KUBOTHBIX. [Ipakmuueckas paboma Ne 1: « Pewenue

mecmogulx 3a0anuii no memam: «buonoeus kax naykay,
«Memoowl buonoeuuy, «IIpusHaku Hcugblx OPeaAHUIMO8)

Tema 3. Cucrema, MHOT000pa3ue U 3BOJTIOIUS KUBOM 7 4.
NPUPOIbI
14.10 6 | LlapctBo bakrepuu. Ponb O6akTepuii B mpupoae, )KU3HA 1

yenoBeka. bakrepun — Bo30yauTenu 3a001€BaHUM.

21.10 7 | HapctBo I'pu6sl. Jlumaiinuku. Pons rpu6oB 1 nuiaiiHUKOB B 1
pUpPOJIE, )KU3HU YEIOBEKA.

28.10 8 | LapcTtBo PacTenus. Cucrematuueckuii 0030p mapcTa 1
PacTenusi: Mxu, amOpOTHUKOOOPA3HbIE, TOJIOCEMEHHBIC U
MOKPBITOCEMEHHbIC. TKaHU U OPraHbl BHICHINX PACTCHUIA.

04.11 9 | OcHoBHBIE cemelicTBa IBETKOBBIX pacTeHuil. Ilpakmuueckas 1
paooma Ne 2: « Peuwienue mecmoguix 3a0anuti no memam:
«L{apcmea: bakmepuu, I pubdwvl, Pacmenusy

11.11 10 | LapctBo XXuBotHbie. CucTeMaTHUECKHd 0030p apcTBa 1
JKupotabie. O01Iast XapaKTepUCTHKA OECITO3BOHOYHBIX
KUBOTHBIX.

18.11 11 | Tun XopmoBbie. OOmas xapakTepUCTUKA HAKIACCOB KIJIACCOB: 1
PI)I6I)I, quBepOHOFI/Ie. XapaKTepI/ICTI/IKa KJIaCCOB )KXMBOTHBIX:
3GMHOBOI[HBIC, HpeCMI)IKaIOHII/IeCSI, HTI/IIII)I, MJ'IeKOHI/ITaI-OH_[I/Ie.

25.11 12 | Yuenue 00 »BOMIOIMK OpraHUYecKoro mupa. buonoruaeckoe 1
pa3zHoOOpa3re Kak OCHOBA YCTOWYUBOCTH OMOCcdepsl U
pe3ynbTaTa 3Boonuu. Ilpakmuueckaa paboma Ne




3: «Pewenue mecmosuix 3a0anuii no memam: «Llapcmeo
JKueommuvie, Yuenue 06 380m0yuu 0Op2anuiecKo2o Mupay

Tema 4. Opranusm 4eJIOBEK H €ro 310pOBbe

16 4.

02.12

13

CXOIICTBO YEIOBEKA C JKMBOTHLIMH M OTJIMYHE OT HUX. OOIIHiHA
IIJIaH CTPOCHUS M ITPOLIECChI )KU3HEACATEIBHOCTH YEI0BEKA.
CX0ICTBO YelI0BeKa C )KUBOTHBIMHU U OTJIMYKE OT HUX. OO Imui
TJIaH CTPOEHUS U TIPOIIECChI KU3HEAEATEIIbHOCTH YeJIOBEKa.

09.12

14

Helipo-rymopanbHast perymisuus npoLeccoB
KU3HENEATCILHOCTH opranusMa. Ilpakmuueckas paboma Ne
4: «Pewenue mecmoswix 3a0anuii no memam: « Oouwuii niau
cmpoeHus yenosekay, « Hetipo-eymopanvuas pecynsiyus
OpeaHu3Ma»

16.12

15

[Tutanue. Cucrema nuimeBapenus. Ponb gpepmeHTOB B
MUIIEBAPEHHH.

23.12

16

Hpixanue. Cucrema asixanus. Ilpakmuueckas paboma Ne
5: «Pewenue mecmosuix 3a0anuii no memam: « Cucmema
nuwesapenuss, ObIXaHuey

13.01

17

BHyTpenHsis cpena opranusma: KpoBb, tuMda, TKaHeBas
XKUAKOCTh. [ pynmel kpoBu. UMMyHUTET.

20.01

18

Tpancnopt BemiectB. KpoBeHocHast u mumbaTudecKas CUCTEMBI.

27.01

19

OOMeH BellecTB U IpeBpalleHue suepruu. Ilpakmuueckasn
paooma Ne 6: « Pewienue mecmogwix 3a0anuti N0 memam:
«Bnympennaa cpeda opeanusmay, « Tpancnopm eewecme» u
«Obmen sewjecmsy

03.02

20

Beinenenne nponyKToB xku3HeaesaTensHoctu. Cucrema
BBIJICJICHNUS.

10.02

21

[ToxpoBel Tena U uX GyHKIUU.

17.02

22

Pa3smHoeHHe 1 pa3BUTHE OpraHu3Ma 4yenoBeka. HacnenoBanue
NPU3HAKOB Y uenoBeka. HacnencrBenHslie 00e3HU, UX
IIPUYMHBI U IIPEYIPEKICHUE.

24.02

23

Ilpakmuueckan paboma Ne 7: « Pewenue mecmoguix 3a0anuil
no memam « Cucmema evioenenusy, «Ilokpoevl mena,
«Paszmnoorcenue u pazsumue uenosexay

02.03

24

Onopa u asuxenue. OnoOpHO-ABUTaTENIBHBIN annapar.

09.03

25

Opranbl 4yBCTB, UX POJIb B )KU3HU 4enoBeka. IIpakmuueckasn
paooma Ne 8: « Pewienue mecmoguix 3a0anuti no memam:
«Onopno-0sueamenvuulii annapamy, « Opeanst 4yecme»

16.03

26

Ilcuxonoeus u nosedenue uenosexa. BHJ/I.

30.03

27

Tueuena. 30oposwiil 06pa3s scusnu. Hugexkyuonnvle
3a00ne8anusl.

06.04

28

Ilpuemsl oxazanus nepeoi NOMOWU NPU HeOMIOHCHbIX
cumyayusx. lIpakmuueckas paboma Ne 9: « Pewenue
mecmogulx 3a0anuii no memam: «llcuxonoeus u nogedeHue
uenosexkay, «l ueuena. 30o0poswiil 00pa3z sxcuznuy, «lIpuemoi
OKA3AaHUsL NEPBOU NOMOUWUY

Tema S. B3auMocBsI3M OPraHM3MOB U OKPY:KalOLIeH cpeabl

4 vy,

13.04

29

BnusiHue sKoJIOrmH4ecKux (baKTopOB Ha OpraHU3MblI.
HpI/ICHOCO6HCHI/IH OpPraHU3MOB K pa3JIMYHbIM 3KOJOIrHYCCKUM




dakropam. [Tomynsanus.

20.04 30 | BzaumonueiicTBus BUIOB (KOHKYPEHIIHS, XUITHUYECTBO, 1

cuMOM03, mapa3uTi3M). Ce30HHbIC U3MCHECHHS B JKHBOM

npupoe.
27.04 31 | DxocucTeMHasi OpraHu3aIusl KUBOU MPUPOIBI 1
04.05 32 | Yuenue o 6uocdepe. Ilpakmuueckas paboma Ne 10: « Pewienuel 1

mecmosslX 3a0anuti no meme: « Bzaumoceazu opeanuzmos u
OKpYdHcaroufeli cpeowvl»

Tema 6. Pemuenue BapuantoB OI'D o 6uosiorun» 24,

11.05 33 | [Ipaktrueckas pabora Nell «Pemenne oJHOro U3 BapuaHTOB 1

OI'D o ouonorumy

18.05 34 | IlpakTraeckas pabora Nel2 «Penienre oqHOT0O U3 BApUAHTOB 1

OI'D o ouooruny

9.

NH®OPMALUNOHHBIE PECYPCbI
JJIA YAUTEJA U YHAIIUXCA

Jlepuep I''1. OI'D-2019. buonorus. 10 TpeHUPOBOUYHBIX SK3aMEHAIIMOHHBIX BAPUAHTOB.
UsznarensctBo: ACT, 2018 r.
Canosunuenko I0.A., MonuesaA.}O. buosorus B cxemax u tabiaunax. M3garenscrBo: DKCMo -
IIpecc, 2018 1.
Jlepuep I''H. OI'D. buonorus. HoBblil MOMHBIA CPaBOYHUK JJIs1 MOATOTOBKH K OI'D.
WUznarensctBo: ACT, 2018 1.
KpaBuenko M. A., [lla6anoB J[.A. OI'D. buonorusi. YauBepcanbHbIi cripaBouyHUK. M31aTenbCTBO:
Oxemo-IIpece, 2019 r.
Huxurckas T.B. buonorus. HarnsinHasiii cripaBo4HMK 1t oAroToBku k OI'D u EI'D.
M3patensctBo: Dkemo-IIpecc, 2018 T.
PoxsnoB B.C. u np. OI'D-2019. buonorus. Tunossie s3k3aMeHallMOHHbIE BapuaHThL. 10 BapuaHTOB.
W3narensctBO: HantmonaneHoe obpazoBanue, 2019 r.
[Ilyctanosa T.A. buonorus B cxemax, TabIuIax u pucyHkax : yaeoHoe mocoowue / T.A.
[ycranosa. — U3n.3-e. — PoctoB H/J] : ®enukc, 2019 r.
Kupunenko A.A., KonecankoB C.U. buonorus. 9 knacc. Tematnueckue TeCTh A MOATOTOBKH K
I'MA-9. ba30Bblii, TOBBIIIEHHBIN, BHICOKHHM yPOBHU: y4eOHO-MeToan4Yeckoe nocooue — Mzn. 3-e,
nonoJH. — PoctoB v/J1 : Jlernon, 2012.
OrtkpoiThiii 6ank 3ananuii ®UITA http://oge.fipi.ru

10. Caiit «Cnam T'MA: Pemry OI'D» https://bio-oge.sdamgia.ru
11. Caiit «He3naiika» https://neznaika.info
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