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1. Ilnanupyemble pe3yJibTaThl H3yUeHHs Y1eOHOI0 MpeIMeTa, Kypca

JIn4yHOCTHBIE pe3yJIbTAThI

e (Oco3HaBaTb €OUHCTBO U LEJIOCTHOCTh OKPY)KAIOIIEr0 MHpPa, BO3MOXHOCTH €ro
MO03HABAEMOCTH M OOBSCHIMOCTH Ha OCHOBE IOCTHKCHUN HAYKH.

e [locreneHHo BBICTpauBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHHUE.

e Oco3HaBarh NOTPEOHOCTh U FOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM UYHUCIIE M B paMKax
CaMOCTOATENIBHOU JEATEIbHOCTH BHE IIKOJIBIL.

e OueHuBaTh XHU3HEHHbIE CUTyallMM C TOYKM 3peHus Oe30macHoro obpasa KHU3HM U
COXPAHEHHUS 3/I0POBB.

e OueHMUBaTh S3KOJIOTMUECKUN PUCK B3aUMOOTHOIIEHUI YEJI0BEKA U PUPOIBI.

e  @OopMHpOBaTh HKOJIOTMYECKOE MBIIUICHUE: YMEHHUE OLEHHUBATh CBOKO JEATEIBHOCTH U
IIOCTYIIKM JPYIUX JIFOAEH C TOYKM 3pPEHHUs COXPAHEHUS OKPYKAIOIIEW Cpenbl — rapaHra
KHU3HU U OJaromnosyuus Jitojeil Ha 3emie.

e (CpencTBOM pa3BUTHSI JIMYHOCTHBIX PE3YJIbTATOB CIYXKHUT Y4eOHBIM Marepuall, U Mpexae
BCEro NPOAYKTUBHBIE 3aJJaHUs Y4eOHUKA.

MertanpeameTHbie pe3yJibTaThl
Pezynamuenvie YY/[:

e (CamocTosTeNIbHO OOHapyKUBaThb U (OPMYJIUPOBATH Y4eOHYIO MpoOJIEMY, ONpPEIEIsATh
1eJb y4eOHOM JesITebHOCTH, BBIOMPATh TEMY IPOEKTa.

e BepiBurats BepcuM perieHus npo0aemMbl, 0CO3HaBaTh KOHEUHBIN pe3ysIbTaT, BHIOMPATh U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA IOCTUKEHUS LIEIIH.

e CocraBnarh (MHIUBUAYAJbHO WM B TPYIIE) IUIaH PEUIeHUs MpoOjIeMbl (BBIMOIHEHUS
MIPOEKTA).

e Paboras 1o njaaHy, CBEpsITh CBOU JEHCTBUS C LIEIbIO U, IPU HEOOXOAUMOCTH, UCTIPABIISTD
OLIMOKHU CaMOCTOSITENIBHO.

e B numanore ¢ yuuteneMm COBEPIIEHCTBOBATh CAMOCTOSITEIBHO BhIpAOOTAHHBIE KPUTEPUHU
OLIEHKH.

e CpenctsoM (GOpMHUPOBaHUS PErylATUBHBIX YVYJI ciyXaT TEXHOJOrHs MpoOJIEeMHOro
qUajora Ha JTale M3y4eHUs HOBOTO MaTepuaga M TEXHOJIOTHUS  OLEHUBAaHUS
00pa30BaTeNbHbIX JOCTIKEHNUHN (Y4EOHBIX yCIIEXOB).

Hoznaeamenvnvie YY/[:

e AHanM3MpoBaTh, CPaBHMBAThH, KiaccuuuupoBaTh U 0000maTh (DaKThl U SBJICHHUS.
BbIABIATE NpUYMHBI U CIEACTBHS IPOCTHIX SBJICHUM.

e OcyuiecTBiATh CpaBHEHHUE, CEPUAIMI0 U KIACCU(UKALINIO, CaMOCTOSTEIbHO BbIOMpas
OCHOBAHHUS U KPUTEPUHU JIsl YKa3aHHBIX JOIMMYECKUX ONEpaLnii; CTPOUTH KIACCU(PHUKAIUIO HA
OCHOBE INXOTOMHUYECKOTO JIeJIeHNs (Ha OCHOBE OTPUIIAHUA).

e CrTpouTh JIOTUYECKOE PACCY)KIEHUE, BKIIOYAIOIIEE YCTAHOBJIEHHWE IPUYMHHO-
CIIEICTBEHHBIX CBSI3EH.

e (Co3nmaBaTh CXE€MaTHYECKHE MOJEIN C BBIJIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
o0BeKTa.

e CocCTaBiATh TE3UCHl, pAJVIUYHBIE BUIBl IUIAHOB (MPOCTBIX, CIOXKHBIX U T.IL.).
ITpeoOpa3oBbiBaTh HH(GOPMALMIO U3 OJHOTO BUAA B APYroi (TaOIUIy B TEKCT U IIp.).

e BrruuThiBaTh BCE YPOBHH TEKCTOBOM MH(POPMAIIHH.



e VYMeTh OmpeneisTh BO3MOXXHBIE HCTOYHMKH HEOOXOAMMBIX CBEICHUN, MPOU3BOIUTH
MOMCK MH(POPMAIUH, aHATU3UPOBATH U OLIEHUBATH €€ JOCTOBEPHOCTD.
e CpencrBom (dopmupoBaHUS MO3HABATENBHBIX Y Y]l CIyXHUT y4eOHBIM MaTepuan, |
MPEXkJIe BCEro MPOYKTUBHbBIC 3a/IaHUs YUCOHHKA.

Kommynuxamuenwie YY/I:

e (CaMOCTOSTEeNIbHO OPraHM30BBIBATH y4ye€OHOE B3aMMOJEUCTBUE B Tpymme (ONpenensiTh
oO1uiue 1eu, pacipeeNaTh PO, JOroOBapuBaThCs APYT ¢ APYrOM U T.1.).
CpenctBoM GhopMUPOBaHUSI KOMMYHUKATUBHBIX Y'Y J] Cily’KaT TEXHOIOTHS MPOOIEMHOIO

nuanora (moOy X IaloUIiii U OABOIAIININ TUAJIOT) U OpraHu3aus paboThl B MaJIbIX TPyIIax, a
TaKXe UCIOJIh30BAHNE HA YPOKAX 3JIEMEHTOB TEXHOJIOTUH MPOJYKTUBHOTO YTEHUSI.

IIpenmeTHble pe3yabTaThI

BBINyCKHUK HAYYHMTCS IOJIb30BaThCS HAYYHBIMU METOJAaMU ISl PACIIO3HAHUS OMOJOTHYECKHX
npoOjeM; JaBaThb HaydyHOE OOBSICHEHHE OHOJOTHUYECKHM (aKkTaMm, IpoleccaM, SBICHUSIM,
3aKOHOMEPHOCTSIM, UX POJH B KHU3HM OPraHM3MOB M 4YEJIOBEKA; IPOBOIWTH HAOIOJICHHUS 3a
JKUBBIMH OOBEKTaMH, COOCTBEHHBIM OPTraHU3MOM; OIMCHIBATH OHOJIOTUYECKUE OOBEKTHI,
IIPOLIECCHI U SIBJICHHS; CTABUTh HECJIOXKHBIC OMOJIOTMYECKHE SKCIIEPUMEHTBI M HHTEPIPETUPOBAThH
UX PE3YJIbTaThI.

BEITyCKHUK OBJIa1€€TCUCTEMOM OMOIOTHICCKUX 3HAHUN — MIOHSATUSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU, TEOPUSIMHU, UMEIOIIMMHU BaXKHOE 00111e00pa30BaTeIbHOE U
MO3HABATEJIbHOE 3HAYCHUE; CBEJICHUSIMU 110 UCTOPUHU CTAHOBJICHHUS! OMOJIOTUU KaK HAYKH.

BrinmyckHUK 0CBOMT 00IIM€ TPUEMBI: OKa3aHUs MEPBOIl MOMOIIN; PAlIMOHAIBHOMN
OpraHu3aIy TPY/Aa U OTABIXA; BEIPAIIUBAHUS U PAa3MHOXKCHHS KYJIBTYPHBIX PACTCHUHN U
JIOMAIITHUX KUBOTHBIX, YX0/1a 32 HUMU; IPOBECHHS HAOIIOACHU 32 COCTOSTHUEM COOCTBEHHOTO
OopraHu3ma; mpaBuia padoTsl B KaOMHETEe OMOJIOTHH, C OMOJIOTHYECKUMHU MTPUOOpaMU U
WHCTPYMEHTAMH.

BrinyckHuk npuodpeTeT HaBBIKH MCTIOIB30BAHUS HAYYHO-TIOMYJISIPHON JTUTEPATYPHI 110
OHMOJIOTUH, CTIPABOYHBIX MaTepUaAIOB (Ha OYMa)KHBIX U AJIEKTPOHHBIX HOCHUTENISIX ), PECYPCOB
WNHTepHeTnpy BRIMOJHEHUN yUeOHBIX 3a/1a4.

BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCSH:

® OCO3HAHHO MCIOJIb30BaTh 3HAHUSI OCHOBHBIX MTPABUJI TOBEACHUS B IPUPOJIE K OCHOB
3JI0pOBOTO 00pa3a *KU3HU B OBITY;

e BLIOMPATH LIETIEBBIC U CMBICTIOBBIE YCTAHOBKU B CBOMX JACMCTBUSX U MOCTYIKAX MO
OTHOILIEHHUIO K )KMBOM MPUPOJIE, 310POBBIO0 CBOEMY M OKPYKAIOLIUX;

® OpPHEHTHPOBATHCS B CUCTEME MO3HABATEIBHBIX IIEHHOCTEH — BOCIPUHUMATh
nH(pOopMaIro OMOTOTHIECKOTO COJIEP)KaHus B HAYIHO-TIOMYJIIPHOM JINTepaType, CPeIcTBaX
MaccoBoit nHpopMaiuu u UHTepHEeT-pecypcax, KpUTHUECKU OLIEHUBATH MOMyYEHHYIO
nH(pOpMaInIo, aHATTU3UPYS €€ COJIeP )KaHNe U TaHHBIe 00 NCTOYHUKE WH(OpMAIuu;

® C03/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIICHHS O OMOTOTHYECKUX
SBIICHUSX U MPOIIECCaX HA OCHOBE HECKOJIBKUX UCTOYHUKOB HH(POPMAIIHH, COTIPOBOKIATH
BBICTYIUICHUE TIPE3CHTAINEH, YIUTHIBasi 0COOCHHOCTH ayJUTOPHUU CBEPCTHUKOB.

2. Conpep:xanue yueonoro npeamera «buosorus»

BBenenue (1 yac).

Mecto kypca «O01IHe 3aKOHOMEPHOCTHY B CHCTEME €CTeCTBEHHOHAYYHBIX JUCITUTUINH, a
Takke B Ononornueckux Haykax. Llemu u 3agauum Kypca. 3HaueHHe peIMeTa s TOHUMaHUs
€IMHCTBA BCETO JKUBOTO M B3aMMO3aBUCHMOCTH BCEX YacTel Onocdepsl 3eMil.

Paznen 1.9Bomtonus ;kuBOTHOrO MUpa Ha 3emJie (23 yaca)

Tewma 1.1. MHoOrooGpasue xuBoro Mupa. OCHOBHBIE CBOMCTBA )KMBBIX OPTaHU3MOB (2 yaca)
EAnHCTBO XMMHUECKOTO COCTaBa KUBOW MAaT€pPUU; OCHOBHBIE IPYIIIBI XUMHUYECKUX 3JIEMEHTOB U



MOJIeKYJ1, 00pa3yIolre KUBOE BeIecTBO buocdeprl. KiierouHoe cTpoeHue opranu3mMoB,
Hacensomux 3emiato. OOMeH BEIIeCTB U CaMOPETyYIISILMS B OMOJIOTUYECKUX CUCTEMAaX.
CamMoBOCIIpOM3BEIEHUE; HACIEACTBEHHOCTh U U3MEHUMBOCTb KaK OCHOBA CYLIECTBOBAHMUSI
*uBoi Marepun. PocT u pa3zsutue. Pazapaxumocts; GopMbl H30UpaTEIbHOM peakiuu
OpraHU3MOB HA BHELIHUE BO3/IEHCTBUSA. PUTMUYHOCTD POLIECCOB )KU3HEAEATEIBHOCTH;
OHOJOrHYecKre PUTMBI U X 3HaYeHHE. [IMCKPEeTHOCTD KMBOTO BEIIECTBA U B3AUMOOTHOIICHHE
YaCTH U LEJIOT0 B OMocucTeMax. DHEPro3aBUCUMOCTh JKUBBIX OPraHU3MOB; (POPMBI IOTPEOICHUS
SHEPIUH.

Tema 1.2. PazButne OMOJIOTHY B TOAAPBUHOBCKUH Tiepuo (2 yaca)

Pa3Butne 6uonoruu B 10AapBUHOBCKUN NIepuoA. ['ocrioicTBO B HayKe MpeIcTaBIeHH 00
«HM3HAYATIBHOMU 11e71ec000pa3HOCTH» U HEM3MEHHOCTH KUBOU npuposl. Paboter K.JIunHes mo
CHCTEMaTUKE PAaCTEHUN U )KMBOTHBIX. DBOMOoIIMOHHAs Teopus JK.b.Jlamapka.

Tema 1.3. Teopus Y./lapBrHa 0 MPOUCXOXKICHUN BUIOB IIyT€M €CTECTBEHHOT'O 0TOOpa
(5uacoB)

[Tpennocbuiku Bo3HUKHOBEHUS yueHus U./lapBuHa: 1ocTHkeHUs B 001aCTH €CTECTBEHHbIX
HayK, SKcriequiuonHbIil matepuan Y.Jlapuna. Yuenue Y.J/lapBuHa 00 HCKYyCCTBEHHOM OTOODE.

VYuenne Y. JlapBruHa 0 ecTeCTBEHHOM 0TOOpe. By — ayieMeHTapHast YBOJIIOIMOHHAS SIUHUTIA.
BceoOias nHanBUAyalbHAsS N3MEHUYUBOCTD U M30BITOYHAS YHCIEHHOCTh MOTOMCTBA. bopr0a 3a
CYIIIECTBOBAHHE U €CTECTBEHHBINH 0TOOD. [lemoncTpanus. buorpadus Y./Japsuna.

Tema 1.4. IIpucrnoco6IeHHOCTh OPraHU3MOB K YCIIOBUSIM BHEIIHEN CPEIbl KaK pe3yibTat
JIEUCTBUSI €CTECTBEHHOTO 0TOOpa (2 yaca)

[TpucniocoOuTenbHbIE 0COOEHHOCTH CTPOSHUS, OKPACKHU TeJla U TIOBEICHUS )KUBOTHBIX.
3a0ota o noromcTBe. PU3NOIOTUYECKUE a/IalITALIUH.

Tewma 1.5. MukpoaBosrorus (2 yaca)

Bun kak reHeTHuecku U30IMPOBAHHAS CUCTEMA; PETIPOYKTUBHAS U30JIALUS U €€
MexaHu3Mbl. [lonynsunoHHas CTpyKTypa BUJA; SKOJIOTUUECKUE U T€HETUYECKHE
XapaKTepUCTUKHU nonynsauuid. [lonynauus — anemenTapHas BoItOLIMOHHAs enquHuna. [yt u
CKOpPOCTh BU1000pa30BaHMsl; reorpaduueckoe U 3K0JI0rMYeckoe BU1000pa3oBaHHue.

JleMoHcTpanus cxem, WUTIOCTPUPYIOLINX MTPOLECC reorpapuueckoro BUI000pa3oBaHus;
JKUBBIX PACTEHUH U )KUBOTHBIX, FepOapueB U KOJIIEKIIUN, TTOKA3bIBAIOIINX HHANBUTYaTbHYIO
M3MEHYUBOCTb U Pa3HOOOpa3ue COPTOB KYJIbTYPHBIX PACTEHUH U MOPOJ JOMAITHUX KUBOTHBIX, a
TaK)Ke pe3yabTaThl MPUCITOCOOICHHOCTH OPTaHU3MOB K Cpeie OOMTaHUSI M PE3YIbTAThI
BHUJ1000pa30BaHus.

JlaboparopHsble u npakTudeckue padboTsl 1. U3ydeHne npucnocobIeHHOCTH OPTaHU3MOB K
cpene ooutanus. 2. MI3yueHue u3MEHYUBOCTH, KPUTEPUEB BU/IA, PE3YIbTATOB HCKYCCTBEHHOIO
0TOOpa Ha cOpTax KyAbTYpPHBIX PACTEHUM.

Tema 1.6. buonoruyeckue nociaeacTBus agantauu. Makpoassodtonus (3 yaca)

I'maBHBIE HallpaBJIEHUs YBOJIIOLIMOHHOIO Ipoliecca. buonorndeckuil nporpecc u
o6uonoruueckuii perpecc (A.H.Cesepuo). [lytu noctmxenus 6uoaoruyeckoro mporpecca.
OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOIMU: AUBEPreHIINsI, KOHBEPIreHIIUs, TapaieNiu3M, IpaBuiia
HBOJIIOLIMY TPYIII OPraHU3MOB.

Pe3ynbraThl 3BOMIONNMK: MHOTO00pa3He BUIOB, OpraHMyecKas 11e71eco00pa3HOCTb,
MOCTENIEHHOE YCIIO)KHEHNE OpraHU3aliH.

Tema 1.7. Bo3HukHOBeHHE XU3HU Ha 3emiie (2 yaca)

OpranndecKkuil MUp Kak pe3yibTaT 3BOJIOIUY. BO3ZHHNKHOBEHUE U Pa3BUTHE KU3HU HA 3eMII€.
Xumuueckuit, (Teopus akagemuka A.J.OmapuHa), OMOIOTHYECKHUA U COIIMATBHBINA TAIb
pPa3BUTHS KUBON MaTEPHH.

OUIOreHeTHYECKUE CBSI3U B )KUBOMW MPHUPOJIC; ECTECTBEHHAS KJIACCU(UKAIIMS )KUBBIX
OpraHU3MOB.

JleMoHCTpa1us cXeM BO3HUKHOBEHHS OJIHOKJIETOUHBIX 3YKAPUOT, MHOTOKJIETOYHBIX
OpPraHM3MOB, Pa3BUTHUS LAPCTB PACTEHUH U )KUBOTHBIX.

Tema 1.8. PazButue xu3nu Ha 3emiie (5 yacoB)



Pa3BuTHe )xn3HM Ha 3emiie B apXeCKyl0, TPOTEPO30MCKYIO 3phl. [lepBrie cpeibl )KU3HM Ha
3emuie. [TosiBneHne Bcex COBPEMEHHBIX THIIOB OECIIO3BOHOYHBIX KUBOTHBIX. [IepBbIe XOp10BHIE.
Pa3BuTHe BOIHBIX pacTEHHUIA.

Pa3Butune xu3Hu Ha 3eMiie B NAIE€030UCKYI0 3py. [losiBleHNE U 3BOIIOLMS CYXOMYTHBIX
pacteHuil. [TanopoTHUKH, CEMEHHBIE TAIOPOTHUKY, I'OJIOCEMEHHBIE pacTeHUs. BO3HUKHOBEHUE
MO3BOHOYHBIX: PbIObI, 3 MHOBOHbIE, IPECMBIKAIOIIUECS.

PazButue xxu3Hu Ha 3eMiie B ME3030MCKYIO U KaillHO30MCKY10 3phl. [losBienue u
pacupocTpaHEeHUE TOKPBITOCEMEHHBIX pacTeHU. BO3HMKHOBEHME NITUL] U MIIEKOITUTAOIIHX.
IlosiBneHue u pa3BUTHE IPUMATOB.

[Ipoucxoxaenue yenoBeka. MecTo uenoBeka B )KUBOU npupoe. CucreMaTtnieckoe
nojoxenue Buaa Homo sapiens B cucteme UBOTHOTO MHpa. [Ipr3HaK 1 CBOWCTBA YelIOBEKa,
MO3BOJISIOIINAE OTHECTH €r0 K Pa3jMYHbIM CUCTEMATHYECKUM I'pyIIaM HapCTBa )KUBOTHBIX.
Craguu 3BOJIIOLMY YEJIOBEKA: IPEBHENIINN YEIOBEK, APEBHUN YETIOBEK, IEPBbIE COBPEMEHHbIE
JOJTN.

CaolicTBa uyenoBeka Kak ouosornyeckoro suja. Ilonynsaunonnas crpykrypa sujia Homo
sapiens; 4eJIOBEYECKUE pachl; pacooOpa3oBaHue; €AMHCTBO MPOUCXOXKICHUS pac. AHTHUHAay4Has
CYIIHOCTb pacu3Ma.

JleMoHCTpanus penpoAyKIHiA KapTHUH, OTpaXkaromux ¢hayny u Qopy pa3iIudHbIX 3p U
IIEPUOJIOB; CXEM PA3BUTHs LIAPCTB KUBOW IIPUPO/IBbI; OKAMEHEIOCTEN, OTIIEYaTKOB PACTEHUH B
JPEBHUX MOPOAAX.

Mopenu CKeneToB 4enoBeKa U I0O3BOHOYHBIX )KMBOTHBIX.

OcHoBHble IOHATHS. bruonorus. )Kuzub. OCHOBHbBIE OTJIMYHUSA KUBBIX OPTAHU3MOB OT
00BEKTOB HEXKUBOU MPUPO/IbL. Y POBHU OpraHU3aliy )KUBOM Marepuu. OOBEKTHI U METOIbI
u3ydeHus B 6uonoruu. MHOrooOpasue KUBOro Mupa.

Oosrorus. Bu, momyssiius; ux Kputepuu. bopr0Oa 3a cymectBoBanue. EcTecTBeHHBIN
0TOOp Kak pe3yapTaT 60pbOBI 32 CYIIECTBOBAaHUE B KOHKPETHBIX YCIOBUAX CpeJibl OOUTaHMUS.
«BoOJIHBI )KU3HN».

MakposBomonus. buonoruueckuii nporpecc u perpecc. Ilytu noctnxenns 6M010rn4eckoro
nporpecca; apoMop¢o3bl, HANOAJANTALUN, O0IIast JereHeparusl.

Teopus akagemuka A.M.OnaprHa o NpOMCXO0KIEHUH )KU3HU Ha 3eMJI€.

Pa3BuTHE )KUBOTHBIX U PACTEHUI B Pa3IMYHbIE IEPUOABI CYIIECTBOBAHUS 3EMIIU.
[TocTenenHoe yca0XKHEHNE OpraHU3alMK U PUCTIOCOOIEHHE K YCIOBUSAM CPEIbl JKUBBIX
OpraHuU3MOB B Iipouecce Bonmonnu. IIponcxoxnenne yenoseka. J(BHxKyIue CUiIb
a"TpororeHesa. Posb Tpyaa B nporecce mpeBpalieHus 00e3bsHbl B uesioBeka. YeaoBeueckue
packl, ux equHCTBO. KpuTHka pacusma.

Pa3nen 2. CTpykTypHasi opranu3anus ’KUBbIX opranu3mos (12 yacos)

Tema 2.1. Xumuueckasi opraau3zanus Ki1eTku (4 gaca)

DJIeMEHTHBIN COCTaB KIETKH. PacipocTpaHeHHOCTh 3JIEMEHTOB, UX BKJIaJ B 00pa3oBaHUE
KUBOW MaTepuu U 00BEKTOB HEKUBOM MPUPOIbl. MaKkpOlIeMEHThI, MUKPO3JIEMEHTHI; UX BKIIaJl B
00pa3oBaHNE HEOPTaHUYECKUX U OPTaHUYECKUX MOJIEKYJI )KUBOTO BEIIECTBA.

Heoprannueckre MOJIEKYIbI )KUBOTO BEIIECTBA: BO/IA; XUMHUYECKHE CBOMCTBA U
O6uonornyeckas posib. Colu HEOPraHMYECKHX KUCIOT, MX BKJIaJl B 00ecriedeHue MpoLeccoB
KU3HEAESITEbHOCTH U MOJIepKaHUM roMeocTas3a. Pojib KaTHOHOB M aHHOHOB B 00€CIIE€YeHUH
IIPOLIECCOB KU3HEACATEIILHOCTH.

Opranuyeckue MoJeKyibl. bruonornueckre noaumepsl — O€NKH; CTPYKTYpHAsi OpraHu3alus.
OyHKIMHU OENKOBBIX MOJEKYI. YTieBoabl. CTpoeHue u 6uonorndeckas posb. JKUpel — OCHOBHOM
CTPYKTYPHBIM KOMIIOHEHT KJIETOUYHBIX MeMOpaH 1 uctouHuk sHepruu. JJHK — monexyibt
HaCJIeICTBEHHOCTH. J[eMOHCTpalusi 00bEMHBIX MOJIENEeN CTPYKTYPHOM OpraHu3aluu
OMOJOTHYECKUX MOJUMEPOB: OEJIKOB U HYKJIEUHOBBIX KHUca0T.KiieTounbIit
ypoBeHb.lluTosioruueckne 3a6oeBanus xxkurteieil Tromenckoii o61actu. PK

Tewma 2.2. O6MeH BemiecTB U MpeoOpa30BaHUE SHEPTHUH B KJIeTKe (3 yaca)



OOMeH BelecTB U MPEeBpalleHIe YHEPTUU B KiIeTKe. TpaHCIIOPT BEIIECTB Yepe3 KIETOUHYIO
MemOpany. [Tuno- u ¢arouuto3. BHyTpukieTouHOe NHIlIeBapeHHE U HAKOIUIEHUE YHEPTHH;
paclleIIeHue TII0K03bl. buocuHTe3 0€IKOB, JKUPOB U YIJIEBOJOB B KIIETKE.

Tema 2.3. CtpoeHue u GyHKIIUU KIETOK (5 4acoB)

[TpokapuoTnueckue KineTku; popma u pazmepsl. CTpoeHHE IIUTOIIIA3MbI OaKTepUAIbHON
KJIETKW; OpraHu3alus MeTadoau3Ma y npokapuot. ['enernueckuit anmapat OakTepuil.
CrniopoobOpazoBanue. Pasmuoxenue.

OykapuoTtudeckas kietka. Llutomiasma sykapuotudeckoi kieTku. Opraseuibl HUTOIIa3MBbl,
uX CTpykTypa u Qpynkiun. L{utockener. BkiroueHus, 3Ha4eHHE U poiib B MeTabO0JIM3Me KIETOK.
KiterouHoe 1po — HeHTp ynpaBieHUs KU3HEIEATEIbHOCThIO KIETKU. CTPYKTYpBI KIETOYHOTO
sapa: sijpepHas 000J109Ka, XpOMATHH, SIAPBIIIKO. OCOOEHHOCTH CTPOSHHSI PACTUTENFHON KIETKH.

Henenue knetok. Kinerku B MHOroKIeToUHOM opranusme. [lonstue o nuddepennuponke
KJIETOK MHOTOKJIETOYHOTO OpraHn3Ma. MUTOTHYECKUI UKL uHTEepdasa, penymiukanus JJHK;
MUTO3, (pa3bl MUTOTUYECKOTO JICJICHHS U TPE0Opa30BaHUs XPOMOCOM; OUOIOTUYECKUN CMBICT U
3HaueHue MUTO3a (Oecronoe pa3MHOXKeHHe, pocT. KilerouHnas Teopust CTpoOeHHsI OpraHu3MOB.

Hemonctpauus. Moaenu knetku. CxeMbl CTpOEHUsI OpraHOMA0B PACTUTEIBHOM U JKUBOTHOM
KJ1eToK. Mukponpenaparsl kieTok. @Urypsl MUTOTUUECKOTO JI€JICHUS B KJIETKaX KOPEIIKa JIyKa
110/ MUKPOCKOIIOM U Ha CXEME.

JlabopaTtopHast pabota 3. M3ydenne Ki1eTok OakTepHii, paCTeHUH U KUBOTHBIX HA TOTOBBIX
MUKpOIIpenaparax.

OcHoBHbIe TOHATHSL. OpraHuyecKre U HEOPTaHUUECKHE BEIIECTBA, 00pa3yrolre
CTPYKTypHBIE KOMIIOHEHTHI KJIeTOK. [IpokapuoThl: 6akTepuu U cuHe3eleHbIe BOJAOPOCIH
(unaHoOakTepun). DyKapuOTHUECKask KJIETKa; MHOr000pas3ne SyKaphoT; KIETKHA OJHOKIETOYHBIX
¥ MHOTOKJIETOYHBIX Oprannu3MoB. OCOOEHHOCTH PacTUTEIHLHON U )KMBOTHOMW KIIETOK. Sapo u
LUTOIJIa3Ma — [VIaBHbIE COCTaBHBIE YacTU KJIETKU. OpraHou il LIUTOIIIa3Mbl. BritoueHus.
Xpomocomsl. Kapuotun. MUTOTHYECKUN LIUKIT; MUTO3. BHOIOrMYeCcKuii CMBICIT MUTO3A.
ITonoxeHus KJIETOYHOW TEOPUH CTPOEHUS OPTraHU3MOB.

Pa3nes 3. PazMHOXKeHHe M HHAUBHAYAJIbHOE PAa3BUTHE OPTaHU3MOB (5 4acoB)

Tewma 3.1. PazamHoxeHHn€e opranu3MoB (2 yaca)

CymHocTh ¥ (popMbI pa3MHOXKEHHUsT OpraHu3MoB. becrnionoe pa3MHOKeHHE pacTeHUH 1
KUBOTHBIX. [10J10BOE pa3zMHOKEHNE )KMBOTHBIX U pacTEHHUIl; 00pa30BaHME MOJOBBIX KIETOK,
OCEMEHEHUE U OIUI0JOTBOPEHHE. bronornueckoe 3HaueHne 0J0BOrO Pa3MHOKEHUS.
["amerorenes. [lepuoasl 0Opa3zoBaHMs MOJIOBBIX KIETOK: pa3MHOXEHHE, POCT, CO3PEBAHUE
(Meit03) U popMHpOBaHUE MOJIOBBIX KJIETOK. OTII0I0TBOPEHHE.

JleMoHcTpanus naakaToB, UJUTIOCTPUPYIOLINX CIIOCOOBI BEr€TaTUBHOTO Pa3MHOKEHHUS
IUIOZIOBBIX JIEPEBBEB U OBOIIHBIX KYJIBTYP; MUKPOIIPENAapaToOB SIHLEKIETOK.

Tewma 3.2. UnauBuayanbHOE pa3BUTHE OpraHu3MOB (oHTOTeHE3) (3 yaca)

OMOpHOHANIBHBIN nepuo pa3BuThs. OCHOBHBIE 3aKOHOMEPHOCTH IpoOJIeHHs; 00pa3oBaHue
OJIHOCJIOITHOTO 3apojibliia — 6acTyinbl. ['acTpynsuus; 3aKOHOMEPHOCTH 00pa30BaHus
JIBYXCJIOMHOTO 3apoAbliia — racTpyibl. [lepBUuHBINi OpraHOreHes U JalbHenIas
muddepeHIMpoBKa TKaHel opraHoB U cucteM. [locTamOpuoHanbHblil epro] pa3BuTHs. opMbl
nocTAMOPHOHATIBHOTO TIepro/ia pa3BuTHs. Henpsimoe pa3BUTHE; MOIHBIA U HETTOJIHBIN
MeTtamopdo3. buonornyeckuii cMmbici pa3zButus ¢ meramopdozom. Ilpsamoe pazsutue. O6mmue
3aKOHOMEPHOCTH pa3BUTHA. buorenernueckuii 3akoH. JleMoHcTpanus Tabiuil,
WUTIOCTPUPYIOMIMX IIpoliecc MeTaMop(o3a y YIeHUCTOHOTUX, TO3BOHOYHBIX; TaOJHII,
OTpaKAIOIIHUX CXOJACTBO 3apPOBILIEHN T03BOHOYHBIX KUBOTHBIX.

OcHoBHble OHATHA. MHOTr000pasue GopM 1 pacrpoCTPaHEHHOCTh 0ECIOIOr0 Pa3MHOKEHHUS.
Buonornyeckoe 3HaueHune 6ecronoro pasMHoxxkeHus. [losoBoe pa3MHOXKEHHE U €To
Ouroyoruueckoe 3HaYeHHe; Meo3 U ero Ouosornyeckoe 3HaueHue. Omio10TBOPEHUE.

Pa3nen 4. HacieacTBEHHOCTh U M3MEHYHUBOCTH OPraHu3MoB (20 4yacoB)

Tema 4.1. 3akoHOMEpHOCTH HacyenoBanus mpru3HakoB (10 gacoB)



Otxkpertue I'.Menenem 3akOHOMEPHOCTEH Hacie0BaHus IPU3HAKOB. [ MOpUI0I0rMUeCKuit
METO/1 U3yYEHHUsI HACIECTBEHHOCTH.

I'enoru Kak LeaoCTHaAs cucrema. B3anMoaencTBrE aJuIeNIbHBIX U HEAJIJIEIbHBIX T€HOB B
ONpEIETICHUN TPU3HAKOB.

[TpakTuyeckas pabora

1. PemieHne reHeTHYECKUX 33]1a4 U COCTABIIEHHUE POJIOCIOBHBIX.

Tema 4.2. 3aKOHOMEPHOCTH U3MEHUYNBOCTH (6 4acoB)

OcHoBHbIe (HOpMbI U3MEHUNBOCTH. ['eHOTUITYECKast U3MEHUHMBOCTh. MyTanuu. 3HaueHue
MyTalui AJIs TPAKTHKU CEIbCKOTO X03scTBa U OnoTexHonorun. KomOnHatuBHast
M3MEHYUBOCTb. DBOJIOIUOHHOE 3HAaU€HNE KOMOMHATUBHON U3MEHYUBOCTH.

deHoTUNUYECKAsA, MM MOAU(UKALIMOHHAS, U3MEHYUBOCTh. POJIb yC1oBuUil BHELTHEH Cpeibl B
Pa3BUTHUU U NPOSBICHUH NIPU3HAKOB U CBOMCTB.

Hemoncrpanus. [Tpumepsl MoaHpUKAITMOHHON N3MEHYHBOCTH.

JlaGopaTtopHnas pabota

4. IlocTpoeHue BapualiuOHHON KpUBOH (pa3Mephl JUCThEB PACTEHHM, aHTPOIIOMETPHUUECKHE
JaHHBIC yYaIIUXCH)

Tema 4.3. Cenexuusi pacTeHul, >KUBOTHBIX U MUKPOOPIaHU3MOB (4 yaca)

LleHTpbI MPOUCXOKICHUS U pa3HOOOpa3us KyJIbTypHBIX pacTeHuit. CopT, mopoja, HTaMM.
Meroap!l ceneKIUU pacCTEHUN U KUBOTHBIX. JIOCTHKEHUS 1 OCHOBHBIC HAIIPaBJICHUS
COBPEMEHHOM CeJIEKIIMU. 3HaYEHUE CENEKINHU ISl pa3BUTHUS CEIIbCKOXO03SMCTBEHHOTO
MIPOU3BOJICTBA, METUITUTHCKOW, MUKPOOHUOIIOTHYECKON B IPYTUX OTpaciieit
npombinuieHHOCTU. [Ipupoanbie myTarenbl Hamei odjactu. PK. CenekunoHHble pacTeHust
U JKUBOTHBIe Hameil odactu. PK.

Pa3nen 5. B3aumooTHomenust opraHu3mMoB U cpeabl. OCHOBBI 3K0J10THH (6 YacoB)

Tema 5.1. buocdepa, ee crpykrypa u pyHkiuu (4 yaca)

buocdepa — xxuBas odonouka manetsl. CTpykrypa 6uochepsr. KomnoneHTsr 6uochepsi:
’KHBOE BEILIECTBO, BUIOBON COCTaB, pa3HOOOpa3He U BKJIa B OMoMaccy; OMOKOCHOE U KOCHOE
BemecTBo onocdepsl (B.U.Bepuanckuii). KpyroBopor BeiiecTB B mpupoe.

EcrecTBeHHbIe co001IECTBA KUBBIX OpraHu3MOB. broreoneno3sl. KoMnoHeHTsI
OHOreoLeH030B: MPOAYLIEHTbl, KOHCYMEHTBI, peyLIeHThl. broleH03bI: BUI0BOE pa3HOOOpasue,
IUIOTHOCTb MOMYJISAIMH, 6oMacca. IKOCUCTEeMHbIH YPpoBeHb IkcKypcusa Nel U3yuenue u
onmucaHue IKocucrem cBoeil MectHocTH PK

AbuoTtrueckue GpaxkTopsl cpeasl. Poiabs TeMnepaTypbl, OCBEIIEHHOCTH, BIAXKHOCTH U APYTHX
(akTOpOB B )KU3HEAEITEILHOCTH COOOIIECTB. IHTEHCUBHOCTH J1eHCTBUS (aKTOpa CPE.bl;
orpaHuuMBarolyii hakrop. BzaumoseiictBue pakTopoB cpesbl, Mpeaesibl BHIHOCIUBOCTH.
buotnueckue daxropsl cpensl. Llenu u cetn nuranus. CMeHa 6uoneHo3oB. [IpuunHbl cMEHBI
OmoI1IeH030B; (OPMUPOBAHNE HOBBI COOOIIECTB.

@®opMbl B3aMMOOTHOUIEHUH MeX Ay opranu3mMamu. [103uTUBHbBIE OTHOLIEHHSI — CUMOUO03:
MYTYyaJi3M, Koolepalus, KOMMEHCATu3M. AHTHOMOTUYECKHE OTHOILEHHS: XUIIIHUYECTBO,
Napa3uThU3M, KOHKypeHIUs. HenTpanbHble OTHOIIEHUS — HEUTPAIN3M.

JleMoHCTpanus: a) CXeM, HUTIOCTPUPYIOLIUX CTPYKTYpPY Onochepsl 1 XapaKTepU3yIOIIUX
OTJIeIbHBIE €€ COCTaBHbIE YaCTH; TAOJIUI] BUAOBOTO COCTaBa M pa3HOOOpa3us KUBBIX
OpraHu3MoB Ouocepsl; cXeM KpyroBopoTa BELIECTB B IpUPOAE; 0) MpUMepoB CUMOH03a
MIPEACTABUTENEH Pa3INYHbIX APCTB KUBOK IPUPOIBI.

Tema 5.2. Yenosek u 6uocgepa (2 vaca)

[TpuponaHbie pecypchl U UX UCIIOJIb30BAHHUE.

AHTpONOreHHsle GakTOpbl BO3AEHCTBHS HAa OMOLIEHO3HI (POJIb YeJIOBEKa B IPUPOJIE);
MOCIIEACTBHSI XO3HCTBEHHOM JesITeIbHOCTH yesioBeka. [Ipobiembl panrioHaibHOro
IIPUPOIONOIB30BaHUS, OXPaHbl IPUPOABL: 3aLIUTA OT 3arPsI3HEHUH, COXpPaHEHUE 3TAJIOHOB U
NaMITHUKOB MPUPO/bI, 00eCieYeHHe IPUPOAHBIMH PECYpPCaMK HACEJIEHUS TIIAaHETHI.

JleMOHCTpanys KapT 3all0BEHbIX TEPPUTOPUI HAILIEH CTPAHBI.



OcnoBuble nousTHs. buocdepa. buomacca 3emnu. bruonornyeckast mpoayKTUBHOCTH, JKuBoe
BEIIECTBO U ero GpyHKIuK. buonoruueckuii KpyroBopoT BELIECTB B MPUPOJIE. DKOJIOTHSL.
Bremnsis cpena. Dxonorunueckue hakTopbl. AOMOTHYECKHUE, OMOTHYECKHE U aHTPOTIOTCHHBIS
bakTopbl. DKOJIIOTUYECKUE CUCTEMBI: OMOTe0IIeH03, OMOLIeH03, arpoleHo3. [IpoayieHTsl,
KOHCYMEHTBI, peyleHThl. CaMOperyssnus, CMeHa OMOIIEHO30B U BOCCTAHOBJICHHE OMOLIEHO30B.

BoszneiictBue yenoeka Ha Ouocdepy. OxpaHa Ipupoabl; OMOJIOTHYECKUN U COIMAIbHBIN
CMBICJI COXpaHEHHsI BUJIOBOTO pa3Hoo0Opa3usi OnoeHo30B. PanronansHoe
MIPUPOJONOJIB30BAHNE; HEUCUEPIIAEMbIE U MCUEPIIaEMbIE PECYPChI. 3alIOBEHUKH, 3aKa3HUKH,
napku. KpacHas knura. buonuka.

3akarwdenue (1 yac)

3. TeMmaTH4eckoe MJIAHUPOBAHHUE ¢ YKA3aHHEM KOJIHYeCTBA YaCcOB, OTBOJAMMBIX HA
OCBOEHHE KAXKI0H TeMBbI.

Ne mi/m HasBanue pa3nena (tema). PK. KonuuectBo
4acoB

JBOJIIONUSA JKMBOTO MHpa Ha 3eM.Ie. 24yaca
BBOHBIN HHCTPYKTaX 110 TEXHUKE OE30MIACHOCTH. 1

1 Bsenenue.

2 MHoroo0pasue KHBOro MUpa. 1

3 (OCHOBHBIE CBOICTBA KUBBIX OPTAHU3MOB. 1

4 PasBurtne Onosoruu B JOAapBUHOBCKHUI IEPUO]. 1

5 OCHOBHBIE 3TaIbl IBOJIOIUH YEJIOBEKA 1

6 Oposrornonnas teopus JK.b.Jlamapka. 1

7 [TpeanochIKi BO3HUKHOBEHHUS U YTBEPKICHUS 1
yuenus Y. JlapBuHa.

8 VYuenue Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOpE 1

9 VYuenue Y. JlapBuHa 0 €CTECTBEHHOM 0TOOpE. 1

10 bopn0a 3a cymectBoBanre @OpMbI €CTECTBEHHOTO 1
orbopa

11 [Tprcnioco0IeHHOCTh OPTaHNU3MOB — PE3YJIbTaT 1
JeMCTBUS €CTECTBEHHOTO 0TOOpA.
Jlabopamopuasa paboma Ne 1. BrisBnenue
IpUCcnoco0JIEHHOCTH OPraHU3MOB K CpeJie OOUTaHMsL.

12 DU3HOTOTUYECKHE Il TAIlHU. 1

13 3aboTa 0 MOTOMCTBE 1

14 Buj xak reHeTHYeCKU N30JMPOBAHHAS CUCTEMA. 15 yacos
Jlabopamopnaa paboma Ne 2. VI3yuenue kpurepues
BUJIA

15 ITonynsiuust — seMeHTapHas SBOJIONMOHHAS equHuna. | 1

16 I'1aBHBIE HaITpaBJIEHUs HBOJIFOIIMOHHOTO MTPoLiecca. 1

17 OcHOBHBIE 32aKOHOMEPHOCTH OMOJIOTHYECKON 1
HBOJIIOLMH. Pe3ynbTaThl 3BOIIOLUI: MHOTOOOpasue
BUJIOB.

18 Pe3ynbTaThl 3BOMIONMK: MHOT0O00pa3He BUIIOB. 1

19 CoBpeMeHHBIE MPEICTABICHUSI O BOSHUKHOBEHUH 1
YKU3HU Ha 3eMIIe.

20 Pa3Butre %u3HM B apXEHCKYIO U POTEPO3OUCKYIO 1
9py. Pa3BuTue KU3HU B AIEO30MCKYIO 2Py

21-22 PazBuTHe ®u3HN B ME3030HCKYIO 3py. PazBurne 2




KU3HU B KAWHO30MCKYIO 3pYy.

23 MecTo 1 pob YeIoBEeKa B CUCTEME OPraHUIECKOTO 1
MUpa. DBOJIIOLMS YeJIOBEKa

24 O06o061aro1iee TOBTOPEHHE IO TeMe: DBOITIOIHUS 1
KMBOI'O MUpa Ha 3emiie
CTpyKTypHasi opraHu3anus ;KMBbIX OPraHM3MOB 12 yacoB

25 [{uronorust — Hayka o KjieTke XUMUYeCcKas 1
opranu3zaius kietku. Heopranndeckue BemecTna.

26 OpranndecKkue BEIECTBa - JUIUIbI, YIJIEBOJBI. 1

27 OpraHuyeckre BEeNecTBa - OeJIKu 1

28 Opra"uyeckue BellecTBa —HYKJIEHHOBbIE KMCIIOTHI. 1

29 OOMeH BelecTB U MPEeBpalICeHUE SHEPTUHU B KIIETKE. 1
DHepreTuyeckuii oOOMeH.

30 [TnacTrueckuii oOMeH. 1

31 OOMeH BelecTB B paCTUTEIBHOM KIICTKE.

1

32 Crpoenue kietku sykapuotT. Knerounas memOpana. 1
Jlabopamopuasa padoma Ne 3. VI3yueHue cTpoeHUs
PACTUTENBHON U KUBOTHOW KJIETKH

33 OpraHou/ibl LIUTOIIA3Mbl, UX CTPYKTYpa U QYHKIIHH. 1

34 KreTouHoe sapo — IEHTp yIpaBICHUS 1
KHU3HEIEATEIbHOCTBIO KIIETKH.

35 IIpokapuornueckas kiueTka. Bupycel — HekileTouHast 1
dopma KHU3HHU.

36 Henenue knetku. KiieTouHbIi 1
ypoBeHb.IluTosioruvyeckne 3a00/1eBaHUA KU TeICH
Tromenckoii odaactu. PK
Pa3mMHoOKeHHe M MHANBUAYAJIbHOE Pa3BUTHE. 5 yacoB

37 becnonoe pa3MHOXKEHHE PACTEHUH U )KUBOTHBIX. 1

38 [TonoBoE pa3MHOXKEHHE OPTAaHU3MOB. 1

39 OMOpHOHAIBHBIN EPUOJT PA3BUTHS. 1

40 WNHauBHuyalbHOE Pa3BUTHE MHOTOKJIETOYHOIO 1
opranusMma. [ToctamOproHaIbHOE pa3BUTHE

41 bruoreneTnyecknii 3aK0H. 1
OO0111e 3aKOHOMEPHOCTH PA3BUTHS.

HacaencrBeHHOCTh M HHAMBHAYAIbHOE Pa3BUTHE 20 yacoB
OPraHM3MOB.

42 I'eneTnka kak Hayka. OCHOBHBIE IIOHATHS T€HETHUKH. 1

43 ['mu6puaoa0oruyecKuii METoa U3ydeHus 1
HACJICICTBEHHOCTH

44 MoHOrubpuaHOE CKpeIuBaHue. 1

45 Henonnoe nommHupoBanue 1

46 JlurubpuiHoe cKpenuBaHue. 1

47 ['eneTnka nona 1

48 W3yueHre 1 aHaIn3 COCTABIICHHBIX POJIOCIOBHBIX. 9 yacoB
[TpakTtuyeckas padora Ne 1
Pemienue reneTnyeckux 3aznad

49 M3yyeHue u aHaIu3 COCTABJICHHBIX POJOCIIOBHBIX. 1




[IpakTruueckas padora No 2
Pemrenue remeTuueckux 3amad

50 XpOMOCOMHasI TEOPUS 1

51 I'emoTun kKak 1MeI0CTHAs CHCTEMa 1

52 O6o0maromuii ypok «3aKOHOMEPHOCTH HacaeaoBaHus | 1
MIPU3HAKOBY

53 3aKkOHOMEpPHOCTH U3MeHYMBOCTU. HacnencrBennas 1
W3MEHYHUBOCTb.

54 MyTtauum. 1
55 1
KomOuHaTHBHAS N3MEHYHUBOCTE. DBOIIOIHOHHOE

3HaYeHHe KOMOMHATHBHOW U3MEHYHUBOCTH.

56 1
3aKOHOMEPHOCTH U3MEHYMBOCTH. DEHOTUITHYECKAS
W3MEHYUBOCTD.

57 1
Uzyuenue nuzmenunBoctu. [locrpoenue
BapHAIlMOHHOTO Psijia U KpUBOW. Jlabopamopuasn
paboma Ne 4. Nzyuenue nzmenunBoctu. [loctpoenue
BapUAIMOHHOTO Psijia U KPUBOM

58 1
Cenexuus. LIeHTpbI IPOUCXOKACHUS KYTbTYPHBIX
pacTeHuil.

59 . 1
MeTo1pl CEeNEeKIIUU PACTEHUI U )KUBOTHBIX.

60 1
Cenekius MUKpOOPTaHHU3MOB

61 . 1
Hoctmwxkenns coppemenHoi cenekunu. [lpupoanbie
myTarensl Hamel o0acTu. PK. Cenexnuuonnsbie
pacTeHHs M )KUBOTHBIE Hawel odaactu. PK.

6 yacos
B3aumooTHOIEHUs OPraHU3MoOB U cpeabl. OCHOBBI
KO0JIOTHH.

62 1
Ctpykrypa 6uochepsl. KpyroBopor BeiecTs B
IPUPOJIE.

63 1
OKoJjorusi Kak Hayka. AOnoTrdeckue hakTopsl Cpebl.

64 . 1
buoTtnueckue hakTopsl cpeapl. IKOCHCTEMHBIH
ypoBeHb IkcKypcua Nel U3yueHune U onucaHue
sxocucTeM cBoeil MmectHocTH. PK.

65 1
Buoreorneno3s! n 61oieH0361. KOMIIOHEHTEI
OHMOreOIeHO30B

66 1
[TpupoaHbie pecypchl U UX HCTOJIb30BaHUE.

67-68 2

B3anmooTHoeHus: opranu3ma u cpesibl. OCHOBBI
3KOJIOTHH.

Wrorosas paborta o kypcy 6uonoruu 9 kiacc.




