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1. IlnaHupyemble pe3yJbTaThl 0CBOEHHS Y4eOHOT0 Kypca

JInyHOCTHBIE Pe3yJIbTAThI OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UUCIIEC B YACTH:

1. TTarpuoTHyecKOro BOCHUTAHMS LIEHHOCTHOTO OTHOIICHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, UCTOPUYECKOMY M HAyYHOMY HaCJe/IWI0, TOHUMaHUs
3HAa4YeHUs1 OMOJIOTUM KaK HayKd B >KU3HM COBPEMEHHOIO OOIIEeCTBa, CIOCOOHOCTH BIAJAETh JOCTOBEPHOW WH(pOpMamuei O MEpeAOBBIX JOCTHKECHUAX U
OTKPBITHSX MUPOBOM M OTE€UECTBEHHOM OMOJIOTHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHMIX 00 ycTpolicTBE MUpa U OOLIECTBa;

2. Fpamz[aHCKoro BOCIIMTAHUA U HPAaBCTBCHHOTO BOCITMTAHUA I[CTCﬁ Ha OCHOBE pOCCHﬁCKHX TPAAULUOHHBIX HCHHOCTeﬁ MNpEACTaBJIICHUA O COIUAJIBHBIX
HOpMax M NIpaBHJIaX MEXJIMYHOCTHBIX OTHOILIEHUN B KOJUIEKTHBE, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOHM JIESTENbHOCTH NPHU BHIIOJHEHUH Y4E€OHBIX,
MO3HABATCJIIbHBIX 3aJa4, BBIIIOJHCHUU 3KCIICPUMCHTOB, CO3JaHUU y‘ICGHBIX IMPOCKTOB, CTPCMIICHUA K B3aMMOIIOHUMAHHUIO U B3aUMOIIOMOIIU B MPOLCCCC aTOM
yueOHOM NesTeNIbHOCTH; TOTOBHOCTH OLICHWBATh CBOE IMOBEACHHE U MOCTYNKH CBOMX TOBapHILEH. ¢ MO3UIMH HPABCTBEHHBIX M IMPABOBBIX HOPM C Y4YETOM
OCO3HaHUS NOCIIEICTBUN ITIOCTYIIKOB;

3. Tlomynspuzanuu HaydHbIX 3HaHWUW cpenu aere (LleHHOCTM HaydHOTO TMMO3HAHUWS) MHPOBO33PEHUYECKUX TMPEACTABICHHN COOTBETCTBYIOIINUX
COBPCMCHHOMY YPOBHIO Ppa3BUTHA HAYKU U COCTABJIAIOIMIUX OCHOBY IJIA TIOHUMAHUSA CYIIIHOCTH HaquOfI KapTUHBI MUpa,

IpEeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3AUMOCBSI3AX YEJIOBEKa C MPHUPOJHOIN Cpeloil, 0 posu mpeamera B MO3HAHUU
ATHUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIX MOTHBOB, HAIllPaBJICHHBIX Ha MOJyY€HUE HOBBIX 3HAHUI MO MpeaMeTy, HeoOXOIUMBIX IJi1 00BACHEHUSI HAOII0JaeMBbIX MPOIECCOB U
SIBIICHMI;

MO3HABATEIbHON U MH(POPMAIIMOHHOM KYJIbTYpPbI, B TOM YHCJI€ HaBBIKOB CAMOCTOSATEIbHOM pabOThI ¢ Y4EeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpPaTypOH,
AOCTYIMHBIMH TCXHUYCCKUMU CPCACTBAMU I/IH(bOpMaI_II/IOHHBIX TGXHOJ’IOFHﬁ;

UHTEpeca K 00y4eHHIO M MO3HAHUIO, JH0003HATETbHOCTH, TOTOBHOCTH M — CIIOCOOHOCTH K caM000pa30BaHUIO, UCCIIEIOBATEIbCKOM 1eATEeIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAINpaBIEHHOCTH U YPOBHA 00yUYEHHS B JalbHEHIIEM;

4. ®usznueckoro BOCHUTAHUS U (POPMHUPOBAHUS KYJIbTYpPhI 30POBbSI OCO3HAHUS LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3[I0POBBIO,
YCTAaHOBKHU Ha 3I[OpOBBIﬁ 06pa3 KHN3HU, OCO3HAaHUA HOCJ'IC,Z[CTBPIIZ " HCTIpUATUA BPCAHBIX MPUBBLIYUCK, HGO6XO,Z[I/IMOCTI/I COGJ’IIO,Z[GHI/I}I mpaBuJI 6630HaCHOCTI/I B
OBITY M peabHOM KU3HU;

5. TpynoBoro BocmuTaHHs U NPO(ECCHOHATBHOTO CaMOONPEACICHUS KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJE3HOHM, y4eOHO -
MCCIIEIOBATENbCKOM, TBOPUECKON U IPYrUX BUAAX JNEATEIBHOCTH; HHTEpEca K MPaKTHYECKOMY M3YUYEeHHIO Mpodeccuil U Tpyaa pa3indHOro pojaa, B TOM YHCIIe
Ha OCHOBE NPUMEHEHHUs MPEJAMETHBIX 3HAaHUI, OCO3HAHHOTO BBHIOOpPA WHAMBUIYAIBHOM TPAEKTOPUHU TPOJODKEHUS 0Opa3oBaHUs C Y4ETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K TIPEIMETY, OOIIECTBEHHBIX HHTEPECOB U MTOTPEOHOCTEH;

6. DKOJIOTUYECKOTO BOCIIUTAHUS IKOJIOTUYECKH I€IeCO00Pa3HOr0 OTHOMIECHUS K MPUPOIE KaKk UCTOUHUKY JKU3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS,
MMOHUMAaHUS [IEHHOCTH 3I0pPOBOT0 M 0e30macHoro odpasa *KH3HU, OTBETCTBEHHOT'O OTHOLIEHHS! K COOCTBEHHOMY (DM3MUYECKOMY U MCUXHUYECKOMY 30POBBIO,
OCO3HAHMS IIEHHOCTU COOJIOACHUS MpaBHJl 0€30MacCHOrO MOBEACHUS MPH PadOTe ¢ BEIIECTBAMH, & TAKXKE B CHTYaLUSAX, YIPOXKAIOUIMX 3/0POBBIO U KU3HU
JTIOJIEH;

CIOCOOHOCTH TMPHUMEHATh 3HAHUS, IMOJIydyaeMble MPH W3YUYEHHH MpeaMeTa, JUIs PEUICHUs 33a7ad, CBA3aHHBIX C OKpYXKalolleld MPUPOAHON CperoH,
MOBBILICHUS YPOBHS SKOJIOTHYECKON KYJIbTYPBI, OCO3HAHMSI TJI00aIbHOIO XapaKTepa SKOJOTHYECKHX MpOoOJIeM U MyTeld MX pelIeHHs MOCPEICTBOM METOJ0B
MpeaMeTa;

9KOJIOTMYECKOT0 MBILUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MTO3HABATEIbHON, KOMMYHUKAaTUBHOM U COIIMAJIbHOM MpPaKTHKeE.



MeTtanpeAMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BHITYCKHUKAMHU CTAPIICH HIKOJIBI IPOTPAMMBI 110 OMOJIOTHHU SBIISIOTCS:

* OBJIQJICHUE COCTABIISIONIMMH HCCIEOBATEIbCKON M MPOEKTHOM AEATEIbHOCTH, BKIIIOYasi YMEHUS BUAETH POOJIEMY, CTaBUTh BOIPOCHI, BBIABUTaTbIHITOTE3bI,
JaBaTh OMpeAETCHUs TMOHATHUH, KIacCU(UIMPOBATh, HAOIIOAATH, MPOBOAUTH SKCIIEPUMEHTHI, JENaTh BBIBOJABI U 3aKIIIOYCHUS,CTPYKTYPUPOBATh MaTepHal,
OOBSCHSTH, IOKA3bIBATh, 3ALIUIIATH CBOM UICH;

* yMeHHUE paboTaTh C pa3HbIMU UCTOYHUKAMHU OMOJIOTHYECKOM HH(POpMALMU: HAXOIUTh OMOJIOTHYECKYIO0 HH(POPMALIHIO B PA3IIMYHBIX UCTOYHUKAX

(TekcTe ~ ydyeOHMKa, HAYYHO-TIOMYJISPHOM  JMTeparype,  OHOJOTMYECKHMX  CJIOBapsAX WM CIPABOYHHMKAX), AHAJIM3UPOBaTh W  OLCHHUBATH
uH(popMaInio,mpeodpa3oBbIBaTh HHPOPMALIHIO U3 OJTHON (OPMBI B IPYTYIO;

* CIIOCOOHOCTH BBIOMpATh ILIEIEBBIE W CMBICIOBBIC YCTAHOBKM B CBOMX JCHCTBHAX M IOCTYNKaxX IO OTHONICHHIO K JKUBOW IPUPOJE, 30POBBIO CBOEMY
MOKPYKAIOIMINUX

* YMEHHUE aJICKBAaTHO HCIIOJIb30BaTh PEUYEBBIC CPEACTBA IS AUCKYCCHH M apTyMEHTAI[MH CBOEH MO3HIINH, CPABHUBATH Pa3HbIe TOUKU 3PEHUS,apTyMEHTHPOBATh
CBOIO TOUYKY 3pEHHs, OTCTauBaTh CBOIO IMO3UIIHIO.

IIpeameTHbIe pe3yJbTAaThl OCBOCHUS BBIITYCKHUKAMH CTAPIICH MIKOJIBI IPOTPaMMBI 110 OHOJIOTHH:

XapaKTepu30BaTh BKJIAJ] BBIJAIOIIMXCS YYEHBIX B pa3BUTHE OMOJOTHYECKOM HAYKH;XapaKTepU30BaTh poOJb OWOJIOTMH B (HOPMHUPOBAHMU HAYYHOTO
MHPOBO33PCHUS;0IICHNBATh BKJIAJ] OMOJIOTHUECKHX TEOpui B (OPMUPOBAHME COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHUPA;BBIACISATH OCHOBHBIC
CBOWCTBA >KMBOHM MHPUPOABI M OUOJIIOTUYECKUX CHCTEM; MMETh IpEJCTaBlIeHHE 00 YPOBHEBOW OpraHM3alliU KMBOW MPUPOABI; MPUBOAUTH JO0KA3aTEbCTBA
YPOBHEBOH OpraHU3AIMU KUBOM MPUPOABI;IPEICTABIATS OCHOBHBIE METOBI U 3TAlbl HAYYHOTO HCCIIEIOBAHUS;aHAIN3NPOBATh U OI[CHUBATh OMOJIOTMYECKYIO
nH(OPMAIINIO, MTOJTy4aeMyl0 U3 pa3HBIX UCTOUYHUKOB; : XapaKTEPU30BaTh BKJIAJ BBIJAIOIIMXCS YUYEHBIX B pa3BUTHE OMOJOTHMYECKOW HAayKH;XapaKTepHU30BaTh
ponb Omonornu B (OPMHUPOBAHMHM HAYYHOTO MHPOBO33PEHHS;XapPAKTEPU30BATh COJEpKAHUE KJIETOYHON TEOpUH M MOHUMATH €€ Poyib B (OPMHUPOBAHHUU
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHUPA; 3HATH WCTOPHIO M3YyYCHHs KIETKU;UMETh NPEACTaBICHHE O KJETKEe KaK LIEJIOCTHOM OHOJIOrHyecKoi
CHCTEME; CTPYKTYpHOH, (YHKIIMOHAIBHON M T€HETHYECKOW EJMHHUIE >KUBOTO;IPUBOIUTH JIOKA3aTEIbCTBA (ApryMEHTALMIO) €IMHCTBA XKMBOM M HEXHMBOM
MPUPOJIBI, POJCTBA JKUBBIX OPraHU3MOB;CPAaBHUBATH OMOJIOTHYECKUE OOBEKTHI (XMMHUYECKHI COCTaB TEN >KUBOM M HEXHBOWU MPHUPOBI, DYKAPUOTHUYECKUE U
POKapHUOTHYECKHE KIIETKU,KJICTKH PAaCTEHHH, )KUBOTHBIX U TPHOOB) M (OPMYIHPOBATH BBHIBOJBI HA OCHOBE CPABHEHHSAIPEICTABIIATH CYIIHOCTh M 3HAYCHUE
npoliecca peaau3aliy HacleICTBeHHOW HH(OpMaIMK B KIETKE;IPOBOAUTH OMOJIOTHYECKUE CCIECIOBAHUSA: CTAaBUTh OIBITHI, HA0IIOJaTh M OMUCHIBATh KICTKH,
CpPaBHMBaTh KJCTKH, BBIICNATh CYINICCTBCHHBICHPU3HAKK CTPOCHUS KIETKM M €€ OpraHOWAOB; IIOJb30BAaThCS COBPEMEHHOM ITUTOJOTMYECKOM
TEPMUHOJIOTHEH;UMETh TPEACTABICHUS O BUPYCaX U MX POJM B )KU3HU JIPYTUX OPraHU3MOB; OOOCHOBBIBATH M COONIOATh MEphl MPO(PUIAKTHKH BUPYCHBIX
3a0oneBanuii (B ToM umcie BUY-uHbeknun);HaxoauTh OHOJOTHYECKYI0 HWH(OpPMAIMIO B pa3HBIX HWCTOYHHKAX, apryMEHTHPOBAaTh CBOIO TOYKY
3pEHHS;aHATM3UPOBATh U OIICHHWBATh OMOJIOTMYECKYI0 HH(POpPMALNIO, MOJy4yaeMyl0 M3 pa3HbIX HCTOYHUKOB; XapaKTepU30BaTh COJAEp)KaHHE 3aKOHOB [
Mengens u T. X. Moprana u moHUMaTh UX poJib B (GOPMUPOBAHUHN COBPEMEHHOMN €CTECTBEHHO-HAYYHOMKAPTHUHBI MUPA;pPEIIaTh AJIEMEHTAPHBIE TeHETHYECKUE
3aJjaud, COCTaBJATH OJEMEHTApHBIE CXEMbl CKPELIMBAHMSA; IOJIb30BaTbCd COBPEMEHHOH TI'e€HETUYECKONTEPMHHONOTUEH ¢  CHMBOJHKOW;IPUBOIAUTH
J0Ka3aTeIbCTBA POJACTBA KHUBBIX OPraHU3MOB HAa OCHOBE MOJIOXKEHHH T€HETHKH U SMOPHOJIOTHH;00BACHATh OTPUIATEIFHOE BIHMSHUE ANKOTOJS, HUKOTHHA,
HapKOTHYECKUX BEIIECTB HAa pa3BUTHUE 3apO/IbIIIA YEJIOBEKA; BIUSHIE MyTareHOB HAOPTaHMU3M UYEJIOBEKA; XapaKTepHU30BaTh HAPYIICHUS Pa3BUTHsI OPraHU3MOB,
HAcJIEICTBEHHbIC 3a00JI€BaHMsI, OCHOBHBIC BHJbl MYTAIlHii;000CHOBBIBATE M COOJIIOAATH MEPHI MPOQHIAKTUKNA BPEAHBIX MPUBBYECK (KypeHHE, alKOTOJIU3M,
HapKOMaHMs );BbISIBIIATE HCTOUHUKN MYTareHOB B OKpY’Kalollel cpezie (KOCBEHHO);UMeTh npecTaBienne o6 yuennu H. M. BaBuiioBa o eHTpax MHOrooopasus
U MIPOMCXOXKJICHNS KYJIbTYPHBIX PacTCHHI;XapaKTEpU30BaTh OCHOBHBIE METOJbI M JIOCTIDKCHHS CEJIEKIMHU;0BIAJeBaTh YMEHHSIMU W HAaBBIKAMHU ITOCTAHOBKH
OMOJIOTUYECKUX SKCIECPUMEHTOB U OOBSCHATH UX PE3YIbTAThI;BBIICIATH CYIIECTBEHHBIC MPU3HAKH OMOJIOTHYECKHX OOBEKTOB (IKOCHCTEM, OHOCheEphl) H



MIPOLIECCOB (KPYTOBOPOT BEIIECTB M MPEBPAIEHUSI YHEPTUU B IKOCHCTEMax M Ouocdepe); 0000maTh U CUCTEMAaTU3UPOBATh MPEICTABICHUs 00 IKOCHUCTEMAX
KaK IIEJOCTHBIX OHMOJOTMYECKHX CHCTEMaX, O 3aKOHOMEPHOCTSX, MPOSBISIONIMXCS Ha IaHHOM YPOBHE OpPraHM3alHU KUBOTO (KPYroBOPOTE BEIIECTB U
MPEeBPAICHUSIX SHEPTUH, JTMHAMUKHI H YCTOMYUBOCTH SKOCUCTEM); IIOHUMATh cojiep:kanue yueHus B. U. BepHanckoro o 6uocdepe; moHuMaTh He0O0X0IUMOCTh
peanu3alnui UJIeU YCTOMYHMBOTO pa3BUTHs OMOChEpHl, €€ OXpaHbI;pa3BUBATh OOMICOMOIOTHUECKIE YMEHHS Ha KOJIOTMYECKOM COJIEp)KaHUU: HaOMIoAaTh U
BBISIBJISITH MIPUCTIOCOOICHHS Y OPTaHU3MOB, AaHTPOIIOTC€HHBIE U3MEHEHHUS B YKOCUCTEMAX; OOBSICHITh MPUYUHBI YCTOWYUBOCTH M CMEHBI 3KOCHUCTEM; MPUBOIUTH
J0Ka3aTenbCcTBa (apTyMEHTAIMI0) HEOOXOAMMOCTH COXPaHEHHsI MHOTOOOpa3usi BUAOB; PEUIaTh AJIEMEHTApHBIE OWOJIOTHYECKUE 3a7a4dH; COCTABISTH CXEMBI
MepPeHoca BEIIECTB M DHEPTHH B JdKOcHcTeMax (1M MUTaHUs); BBIBISATH aHTPOIMOTEHHBIE M3MEHEHUS B HKOCHUCTEMAaxX CBOEH MECTHOCTH, W3MEHCHUS B
IKOCHCTEMaX Ha OWOJIOTHYECKUX MOJICNSAX; CPaBHHMBATH OWOJIOTHYECKHE OOBEKTHI (MPHUPOIHBIC SKOCHUCTEMBI M arpO3KOCHUCTEMBI CBOCH MECTHOCTH) W
(dbopMyIIMpOBaTh BBIBOJBI Ha OCHOBE CpPaBHEHHS, OOOCHOBBIBATH M COONIOIATh TpaBHUJA TIOBEIEHHUS B TMPHUPOJHON Cpele; aHAU3UPOBATh M OIEHUBATH
MOCJICNICTBHUSI COOCTBEHHOW ACATEIBHOCTH B OKpPYXKAIONICH cpefe, rIo0aibHBIE SKOJIOTHYECKHE MPOOJIEMBbl; apryMEHTHPOBATh CBOIO TOUYKY 3PEHHUS B XOE
JTUCKYCCHUU IO 00CYKICHUIO KOJIOTHYECKHUX TIPOOIEM; YMETh MOJIb30BaThCs OMOIOTUIECKONM TEPMHUHOIOTHEH U CUMBOIIUKOM.

2.Conep:xanue yue0OHOT0 Kypca
ba3zossiii ypoens 10 KITACC

Pa3znea 1 BUOJIOT'USA KAK HAYKA. METOAbI HAYYHOI'O TIO3HAHUA (5 4)

Tema 1.1 KPATKASA NCTOPUSA PAZBUTUA BUOJIOTUN. CUCTEMA BUOJIOITMUECKNUX HAVK (24)

OO0BeKT n3yueHus OMoJIOruu — KuBas pupoaa. Kparkas ucropust pazButusi Onoiaoruu. Posib OMOIOrHYecKuX TEOpUi, HEH, TUHTIOTE3 B
(hopMUPOBaHUH COBPEMEHHOU €CTeCTBEHHO-HAYUYHOU crucTeMbl Mupa. CuctemMa OMOJIOTHYECKUX HaYK.

Hemonctpanus. [Toptpets! yueHbx. Cxembl: «CBsi3b OMOJIOTHN C APYTUMH HayKaMuy, «CucTeMa OMOJIOTUYECKUX HAYK.

OcHoBHbIe TOHATHS. buonorus. XKu3Hs.

Tema 1.2CYII[HOCTh U CBOMCTBA XXMBOI'O. YPOBHU OPTAHU3ALIMU U METO/IbI ITIO3HAHU S XKUBOM ITPUPO/IBI (3 u)

CyurHocTts xu3Hu. OCHOBHBIE CBOMCTBA >KMBOM MaTepu. JKuBasi mpupoa Kak CJI0KHO OPraHU30BaHHAsI MepapXUUYECKasi CUCTeMa, CYIIECTBYIOIAs B
MPOCTPAHCTBE M BO BpeMeHU. brosornyeckne cucreMbl. OCHOBHBIE YPOBHU OpTraHHU3alMM )KUBOW MaTepu. MeToAbl MO3HAHUS )KUBOW MTPUPOIBI.

JemoHncTpanus. CxeMbl: «Y pOBHU OpraHU3alMM KUBOW MaTepun», «CBONHCTBA KUBOU MaTEPUNY.

OcHoBHbIe TOHATHS. CBOMCTBA )KU3HU. Y POBHHM OpraHU3allMK )KMBON PUPOIbl. MeTObl MO3HAHUS KUBOW MaTEPHH.

Pa3nen 2 KIIETKA (22 4)

Tema 2. 1 UICTOPUA NU3YUYEHUA KJIETKU. KIIETOYHA A TEOPUA(2 1)

PaszButne 3nHanuii o kierke. Paboter P. I'yka, A. Ban Jlerenryka, K. bapa, P. bpoyna, P. Bupxosa. Knerounas teopust M. Illnetinena u T. [1IBanHa.

OCHOBHBIC TIOJIO)KEHHUSI COBPEMEHHOW KIIETOYHOM Teopuu. Poilb KIETO4YHOH Teopun B (POPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBIMHUPA.

Hemonctpanus. Cxema «MHoOroodpasue KIETOK».

OcHoBHble noHATUA. KneTka. [{utonorus. OCHOBHBIE MOJ0KEHUS KJIETOYHON TEOPUU.

Tema 2.2XUMHNYECKHI COCTAB KJIETKU (8 u)

EAMHCTBO 371eMEHTHOTO XMMUYECKOIO COCTaBa KMBBIX OPraHM3MOB KaK JI0Ka3aTelbCTBO €AMHCTBA MPOUCXOKICHUS KUBON TPUPOibl. OOGIIHOCTHKUBON
U HEKNUBOM MPUPOAB HA YPOBHE XUMHUYECKUX AJIEMEHTOB. OpraHoreHbl, MaKpO3JEMEHTHI, MUKPOIJIEMEHTHI, YJIbTPAMUKDPOIJIEMEHTBI, WX pOJIb



BXKHM3HEIEATEIIFHOCTH KJIETKH M opranu3ma. Heopranuueckue BemiectBa. Boja Kkak KoJbIOeTh BCEro KHMBOTO, OCOOCHHOCTH CTPOCHHUSH CBOICTBA.
MuHepanbHbI€ COIU. 3HaAYEHUE HEOPTaHUYECKHUX BELIECTB B KU3HU KJIETKHA U OpraHu3ma.

Opranuyeckue BEIECTBAa — CIIOKHBIE YIIIEPOJCOAEpKalIie coeNMHEHN. HU3KOMONEKyspHbIE U BBICOKOMOJIEKYJIIPHBIE OPTaHUYECKHE BELIECTBA.

Jlumuasl.  YrneBoawsl: MoHOcaxapuiabl, monucaxapuibl. benku. Hykneumnossie kucnorsl: JHK, PHK. VYnaBoenme wmonexynst JHK B
kieTke. I [pyHIMNManbHOE CTPOEHUE U POJIb OPIaHUYECKUX BELECTB B KJIETKE U B OPraHU3ME YEJIOBEKA.

Hemonctpanus. Jluarpammsel: «PacrpeneneHre XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW mpupoze», «PacrpeneneHne XUMHUYECKHX JJIEMEHTOB B
xuBoinpupoae». Ilepuonnyeckas Tabmuua »snemenToB. Cxembl u  Tabmuubl: «CTpoeHue Moisekynsl Oenka», «Ctpoenue Moinekynsl JIHK»,
«Ctpoenuemoiiekyssl PHK», «Tunist PHK», «Y aBoenne monexynst JJTHK.

OcHoBHble mOHATUA. OpraHoreHsl, MAaKpOIEMEHTBbl, MHKPOIJIEMEHTHI, YJIbTPAaMHUKpPOdIeMeHThl. (CBoiicTBa BOAbl. MMUHEpaJIbHBIE  COJIH.
buononumepst. JIunuael, munon b, yriieBoasl, 0enku, HykiaenHoBbie kuciaotsl (JJHK, PHK). Perumkanus JTHK.

Tema 2.3CTPOEHUE DYKAPMOTHUYECKON U [TPOKAPUOTHUYECKOM KJIETOK (6 )

Knerounas memOpana, nuroruiasma, sapo. OCHOBHBIE OpraHOMIbl KJIETKW: SHJOIUIa3MaTHdeckass CeTh, ammapar [onbIKu, JH30COMBI,
MUTOXOHIPUU,ILIACTUABI, pUOOCOMBI. DYHKIIUU OCHOBHBIX YACTeW W OpPraHouioB KieTKd. OCHOBHBIE OTJIMYUS B CTPOCHHM XUBOTHON M PACTUTEIHHOU
KJIETOK. XpOMOCOMBI, UX cTpoeHue u Gpynkuuu. Kapuorun. 3HaueHne MocTosHCTBA Ynciaa U GOpMbl XpOMOCOM B KJIETKaX.

[IpokapuoTnueckas kinerka: popma, pasmepsl. Pacripoctpanenue u 3HaueHue 6akrepuii B mpupoze. CTpoeHne 6akTepraaIbHON KIETKU.

Hemonctpamms. Cxembl W TaOmuipl: «CTPOCHHE JSYKAPUOTHUECKOW KIIETKH», «CTpoeHHE IKUBOTHOW KIeTKH», «CTpOoeHHE pacTUTEIbHOU
KIEeTKN»,«CTpoeHne XpoMocom», «CTpoeHHE IPOKAPUOTUIECKON KIETKNY.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

CpaBHeHHUE CTPOCHHUS KIIETOK pACTEHUI M )KUBOTHBIX Ha TOTOBBIX MHKpOIpepaTax. (MOXHO B (hopMe TaOIHUIIbI).
OcHOBHBIE TIOHATHA. DyKapuoTHyeckas kieTka. Kmerounas memOpaHna, muroruiazMa, sapo. OCHOBHBIC OpPraHOMIbI KiIeTKH. OCOOEHHOCTHUPACTUTEILHON U
KUBOTHOH KJI€TOK. XpoMocombl. Kapuotun. IuninonaHslil v rariouanblii Habopsl xpoMocoM. [Ipokapuorndeckas kieTka, OakTepHs.
Tema 2.4PEAJIM3ALIMS HACJIEJICTBEHHOM MH®OPMAILIMU B KJIETKE(4 1)
JHK — HocuTens HacnencTBeHHON nHopMarun. I'eneTnueckuii ko, ero cpoiicraa. I'en. buocunres 6emnka.
Hemonctpanus. Tabmuma «I'eHeTndeckuii Koy, cxema «buocunres Oenkay.
OcHoBHbIE NOHATHUSA. | 'eHETHUECKUI KO/, TPUIVIET, IeH. TpaHCKpHUILNS, TPAaHCIALUS, MAaTPUYHBINA CUHTES.

Tema 2.5BUPYCBHI(2 u)

Bupycet — mHeknerounas ¢opma ku3HU. OcCOOEHHOCTH CTPOEHHS M pa3MHOXKEHMA. 3HAa4eHHWE B NPUPOAEC U IKU3HH UelOoBeKa. Mepbl
PO UIAKTUKUPACTIPOCTPAHECHHS BUPYCHBIX 3a0oneBanuii. [Ipodunakruka CITN/a.

Hemoncrtpanus. Cxema «Ctpoenue Bupycay, rabnuua «IIpodpumnakruxa CITHMdax.

OcHoBHbIe IOHATHS. Bupyc, 6akreprodar.

Pa3znea 30PTAHU3M (40 4)
Tema 3.10PI"TAHU3M — EJIMHOE LHEJIOE. MHOI"'OOBPA3ME XMBbIX OPTAHU3MOB(1 u)

MHoroo0pasue opranu3MoB. OJHOKJIETOUYHbIE U MHOTOKJIETOUHBIE OPraHU3Mbl. KOTOHNN OJJTHOKJIETOUHBIX OPraHH3MOB.

Hemonctpanus. Cxema «MHOrooOpa3rue opraHu3MOB.

OcHoBHble IOHATHA. OJHOKIJIETOUHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Tema 3.20BMEH BEHIECTB U [TIPEBPAIIIEHUE SHEPT'UU (84)



DHepreTUYecKrii 0OMEH — COBOKYITHOCTh PEAKIIUN PACIICTIIICHUS CI0KHBIX OPraHn4YecKUx BemecTB. OCOOEHHOCTH SHEPreTHYECKOro oOMeHa yrpruOoB
1 OaKTepui.

Tumnb! nutanus. ABTOTpods! U rerepoTpodsl. Oco6eHHOCTH 0OMEHa BEIIECTB Y )KUBOTHBIX, pacTeHui u 6akTepuil. [Inactuueckuit ooMeH.@oToCHHTES.

Hemonctpanus. Cxema «Ilytn Merabosm3ma B KIIETKE.

OcHoBHble TOHATHSA. MeTabonn3m, SHepreTHIeckuii 00MeH, Tiactudeckuii oomer. AT®. ABroTpodsl, rereporpodnl. DoTOCHHTES.

Tema 3.3PASMHOXEHMUE (6 u)

Jenenue kieTku. MUTO3 — OCHOBA pOCTa, pereHepaln, Pa3BUTUS U OECIIONOTo pa3MHOXKEHUs. PasMHOkeHne: Oecrionoe u mnonoBoe. Tunpidoecnonaoro
Pa3MHOKEHUS.

IMomoBoe pasmuHokenue. OOpa3oBaHME TOJOBBIX KJIETOK. Meio3. OmuogoTBopeHHEe Yy KUBOTHBIX UM pacTeHWidl. buonorndeckoe
3HA4YEHHEOIION0TBOPEHUS. VICKyCCTBEHHOE ONBIIIEHNE Y PACTEHNUH U OTUIOJOTBOPEHNE Y JKUBOTHBIX.

Hemoncrpamus. Cxembl W Tabmumpl: «Muto3 u wmeiio3», «lamerorenes», «Tumbl Oecrmonoro pa3MHOXKEHUS», «CTpOCHHE SIMIICKICTKH
HCIIEPMATO30Ua.

OcHoBHbIe TOHATHUS. JKHM3HEHHBIH UK KIETKH. MuUTO3, OHONornyeckoe 3HaueHue. Tumbl Oecrosoro pasMHoxeHus. llonoBoe pasMHOXKEHHE U
ero0noJIornueckoe 3HaueHue. PaznenpHonosnbsie opraHu3Mel B repMadpoauTsl. Sineknerka u cnepmaro3oul. ['amerorene3. Meiio3, OMOI0rHYeCKOE3HAUCHNE.
Omo10TBOpEHHE: HAPYKHOE U BHYyTpeHHee. J[BOTHOE OIJI0I0TBOPEHHE Y PACTCHUH.

Tema 3.4MUHAVIBUAY AJIBHOE PAZBUTUE OPI"TAHM3MOB (OHTOI'EHE3)(6 u)

[Ipsimoe u HenpsMoe pa3BUTHE. DMOPUOHATIBHBIN U MOCTAIMOPHOHABHBIN Mepuoabl pa3BUTHA. OCHOBHBIE 3Tambl 3MOpuoreHesa. IIpuunHbIHApYIIEHUI
pa3BUTHUS OpraHu3Ma.

OnToreHe3 denoBeKa. PenmpoayKTHBHOE 30pOBBE; €ro 3HadeHWe Uil Oyaymmx mokojleHud mroned. IlocnmencTBus BIUSHUS —aTKOTOJIA,
HUKOTHHA,HAPKOTHUECKUX BEIIECTB HA Pa3BUTHUE 3apo/bliia yesoBeka. [leproasl mocTaMOprOHATBHOTO Pa3BUTHSL.

Hemoncrpauus. Tabnuubl: «OCHOBHBIE CTaAUU OHTOTEHE3ay, «IIpsmoe u HenpsMoe pa3zButHe». Tabnuiel, GoTorpaduu, TMarpaMMbl HCTATUCTUIECKUE
JaHHbIE, IEMOHCTPUPYIOLIUE MTOCIEICTBUS BIUSHUS HETaTUBHBIX (DaKTOPOB CPEe/Ibl HA pa3BUTHE OpraHU3Ma.

OcHoBHble TOHATHSA. OHTOreHe3. THMBI pa3BUTHSA: TpsAMOe U HempsMoe (pa3BUTHE ¢ Meramopdo3oM). Drtambl 3MOPHOHAIBHOTO PAa3BUTHAL
[leproapImOCTIMOPHOHANBHOTO  Pa3BUTUS. BpenHoe BiIusHUE KypeHHUs, aJIKOTrojis, HApPKOTHYECKMX IMpernapaToB Ha pa3BUTUE OpraHu3ma u
IIPOJOJIKUTEIIBHOCTEKU3HHU.

Tema 3.5HACJIEJJCTBEHHOCTb U USMEHUMBOCTB(12 u)

HacnenctBeHHOCTs M M3MEHUMBOCTH — CBOWMCTBA OpraHusMma. ['eHeTMKa — Hayka O 3aKOHOMEpPHOCTSX HACJIEACTBEHHOCTHM W M3MEHYUBOCTH.I'.
MeHaens — OCHOBOIIOJIOKHUK T€HETHKH. 3aKOHOMEPHOCTH HacjeloBaHMs, ycTaHOBIeHHBIE . Menaenem. MoHorubpunnoe ckpemniuBanue.llepBoiii 3akoH
MeHnnens — 3akoH JOMUHHpOBaHUs. BTopoil 3akoH MeHpens — 3aKoH pacIIelUIeHus. 3aKOH YUCTOTHI ramer. JurubpunnoeckpemuBanue. Tpetuil 3aKoH
MeHnaenss — 3aKOH HE3aBHCHMOTO HAaCJENOBaHMS. AHaIU3UpYIOUIee CKpelMBaHHE.XpOMOCOMHAs TEOpPUsl HACIeACTBEHHOCTH. CLEIJIEHHOE HAaCleI0BAHHE
npu3HakoB.COBpEMEHHBIE NIPEJCTABIECHUS O IeHe U TeHoMme. BsaumopeiictBue reHoB.l'eHetuka mnona. IlonoBbie Xxpomocombl. CLEINIEHHOE € IOJIOM
HacyenoBaHne.3aKOHOMEPHOCTH M3MEHYUBOCTH. HacnencTBenHas U HeHacleACTBEHHAss U3MEHUYUBOCTh. MoaudukalnonHas u3MeHInBocTh. KomMOnHaTuBHAs
UMyTallMOHHAs M3MEHYMBOCTh. Mytanuu. Tumbl myranuii. MyrareHHsie (akTopbl.3HaYeHHE T€HETHKHU N7 MEIUIMHBL. BIUSHUE MyTareHOB Ha OpraHU3M
yenoBeka. HacneacTBeHHble 00I€3HU Y€I0BEKa, UX MPUYNHBI HIPOPUITAKTHKA.

Hemonctpauusa. CxeMbl, WUIIOCTPUPYIOIIME MOHOTHMOPUIHBIE M JAUTHOPHIHBIE CKpPEIIMBAaHUS; CIEIUICHHOE HAacjelOBaHHE IPU3HAKOB;
MEPEKPECTXPOMOCOM;  HaCleJOBaHHe, CLEIJIeHHoe ¢ 1mosioM. Ilpumepsl MoaudukalMoOHHON HW3MEHYMBOCTU. Marepuanbl, JAEMOHCTPUPYIOLIUE
BIIMSIHUEMYTAar€HOB Ha OpPraHU3M 4Y€JI0BEKa.



JlaGopaTopHble U NpaKkTHYecKue padoThbl:
Pemenue aneMeHTapHBIX T€HETUUECKUX 3a7au.
BrlisiBiIeHHE HCTOUHUKOB MyTareHOB B OKpY»Karollel cpefie (KOCBEHHO) U OLIEHKA BO3MOKHBIX TOCIEICTBUN UX BIUSHUS HA OPTaHU3M.

OcHoBHbIe TIOHATHS. HaciieacTBeHHOCTh ¥ M3MEHUYMBOCTD. [ 'eHoTun, penorun. I'ubpunonoruueckuii MeTos1, ckpemurBanue. JlOMUHAHTHBIH,
peueccuBHbIN. ['eHbl, amienu. 3aKOHOMEPHOCTH HACIEAOBAaHMS MTPU3HAKOB. 3aKOH YHCTOTHI FaMeT. AHATM3UPYIOIIEe CKpelBaHue. XpOMOCOMHAs
TEOpHsl HACJIECTBEHHOCTH. [ eHeTnuyeckue KapThl. ['eHOM. AyTOCOMBI, ITOJIOBBIE XpOMOCOMBI. MoauduKamoHHas n3MeHYMBOCTh. KoMOnHaTHBHAS 1
MyTallMOHHAs U3MEHYUBOCTh. MyTarennble pakTopsl. Hacnencrennsie 601e3HU. Menuko-reHeTHuIeckoe KOHCYIbTHPOBaHHE.

Tema 3.60CHOBbBI CEJIEKIIMU. BUOTEXHOJIOT' U (74)

OCHOBBI CENEKLMU: METOABl M JOCTHXKeHus. ['eHermka — Teoperuueckass ocHoBa cenekuuu. Cenekums. Yuenue H. WM. BaswioBa o
LIEHTPaXMHOI000pa3usi U INPOUCXOXKICHHMS KYyJIbTYPHbIX pacTeHud. OCHOBHBIE METOIbl CENeKIUHM: THOpuau3alus, MCKYCCTBEHHBIH  OTOOD.
OCHOBHBIEAOCTHKEHNSI U HAIIPABJICHUS PA3BUTHUSI COBPEMEHHON CEJIEKIIUH.

buotexHonorus: JOCTUKEHUs U MEPCIEKTUBHI pa3BuTHs. ['eHHas unxenepus. Knonuposanue. I'eHeTnueckn MOAU(UIIMPOBAHHBIE OPIaHU3MBI.

DTUYECKUE acTIeKThl Pa3BUTHSI HEKOTOPBIX MCCIEIOBAHUN B OMOTEXHOIOTUH (KIIOHUPOBAHUE YEIIOBEKA).

Hemonctpamms. Kapta-cxema «lleHTpsl MHOTOOOpa3usi W TPOUCXOXKICHUS KYJIbTYPHBIX pacTeHHi». ['epOapHple MaTepuaibl W KOJUICKIIUH
COPTOBKYJIBTYpPHBIX  pacTeHuid.  Tabmumsl:  «llopogsl  moMamHMX — KUBOTHBIX»,  «CopTa  KyJIbTYypHBIX  pacTeHHi». CXeMbl  CO3/aHUs
TeHETUYECKUMOIU(UIIMPOBAHHBIX IPOJYKTOB, KIOHUPOBAHUS OPraHU3MOB. MaTepuaibl, WILTIOCTPUPYIOIINE TOCTUXKEHNS B 00J1aCTH OMOTEXHOJIOTUH.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

AHanu3 U OLICHKA 3THYECKUX aCMEKTOB PAa3BUTUS HEKOTOPBIX UCCIIEOBAaHUI B OMOTEXHOJIOTUH.

OcnoBuble mnoHsATHs. Cenekums; ruOpuguzamuss u  oroop. Coprt, mnopoma, mramMm. buortexnonorus. I'ennas wumxenepus. Kionuposanue.
I'eHeTHUeCKUMOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

3axuouenue — 1 ylltoroBas KOHTpOJIbHAS paboTa.

11 KJIACC. Ba3oBblil ypOBEHb.
Beenenue (1 g)Cucrema OMOTOTHUUECKUX HAYK.
Paznen 1 BUJ (42 4)

Tema 1.1 UICTOPUS DBOJIIOLIMOHHBIX UJIEM (7 u)

Hcropus 3BomOIMOHHBIX Hael. PazButre Ononoruu B 1onapBUHOBCKUH niepuo. 3HaueHue padot K. Jlunnes, yuenus XK. b. Jlamapka, Teopun K. KroBbe.
[Ipennoceuiku Bo3HUKHOBeHUS yueHust Y. Jlapsuna. DBomonmonHas reopust Y. Japeuna. Ponb 3BomMONMOHHON Teopun B HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAy4YHOU KapTUHBI Mupa. [lemoncTpanus. Kapra-cxema mapmpyra nyremectus Y. Jlapsuna. ['epbapHbie MaTepuaisl, KoJieKun, Gpororpadun
U Ipyrue MaTepHabl, IOKa3bIBAIOIINE HHIMBUAYAIbHYIO H3MEHYUBOCTh U pa3HOOOpa3ne COPTOB KYJIbTYPHBIX PAaCTCHUN U MOPO]T TOMAITHUX )KUBOTHBIX.



OcHoBHbIe OHATH. DBomonus. Kpearmonusm, TpancopMusm, 3BOMIOIMOHN3M. [ pyminoBas 1 MHIUBUAYyaTIbHAs U3MEHYHBOCTH. VICKyCCTBEHHBIN 0TOOD.
boprba 3a cymecrBoBanue. EcrecTBeHHBIN 0TOOP.

Tema 1.2 COBPEMEHHOE 3BOJIIOLIMOHHOE YYEHMUE (194)

Bupn, ero kpurepuu. [lonynsanus — cTpyKkTypHasi €IMHULA BUAA, EAMHUIA 3BOIOLMHA. CHHTETHYECKAasi TEOpHUs IBOJIIOLMHU. JIBHXKYIIIME CUIIBI D BOJIIOLIUU!
MYTalMOHHBINA MPOLECC, MOMYISIIUOHHBIE BOJTHBI, U30JIALIMS, ECTECTBEHHBII 0TOOP; UX BIMSHHE Ha TeHO(MOH I MOMYISIUU. JIBHKYIIHM U cTaOUITU3UPYIOIUI
€CTECTBEHHBII 0TOOp. AanTanuy OpraHu3MOB K YCIOBUSM OOMTaHUS KaK pe3ysbTaT JeHCTBUS €CTECTBEHHOTO 0TO0pa. BiioobpazoBaHue Kak pe3yiabTar
sBomonuu. CriocoOwI U yTH BHA000Opa3oBanus. CoxpaHeHrEe MHOT00Opa3us BUAOB KaKk OCHOBA YCTOWUYUBOTO pa3BUTHs Orocdeprl. [ 1aBHbIC HanpaBIICHHUS
HBOJIIOIIMOHHOTO Tporiecca. buonornyeckuii mporpecc u 6uoaoruueckuii perpecc. [Ipuunabl BBIMUpaHus BUAOB. Jloka3aTenbcTBa 3BOTIOIMHA OPTraHUIECKOTO
MHUpa.

Hemonctpanus. Cxema, HIUTIOCTpUPYIOIIas KpUTepuH Bua. TaOauIbl U cXeMbl: «/[BroKyIine cuiibl 3BOIIOIII», «O0pa3oBaHuEe HOBBIX BHIOB», «CX0ICTBO
HAYaJIbHBIX CTaJAUN YMOPHOHATILHOTO Pa3BUTHS MO3BOHOYHBIX». ['epOapuu, KOJUIEKIIMH U JpyTre HarJsJHble MaTepuabl, IeMOHCTPUPYIOLIUE
MPUCIIOCOOJICHHOCTh OPTaHU3MOB K cpeJie OOMTaHUs U Pe3yIbTaThl BUA000pa3oBaHus. TaOauIbl, MyJISDKU U IpYTHE HATJIAIHBIC MaTepUabl,
J€MOHCTPUPYIOIINE TOMOJIOTMYHBIE U aHAJIOTUYHBIE OPTaHbl, X CTPOCHHUE U MPOUCXOXKICHNE B OHTOT€HE3€; PYIUMEHTHI U aTaBU3MBI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI

Omnucanue ocobeli Buaa 1Mo MOp(oI0THIeCKOMY KPUTEPHIO.

BrisiBnenue npucnocob6eHuit Opranu3MoB K cpejie.

Tema 1.3 [IPOUCXOXJIEHUWE XXM3HU HA 3EMIIE (74)

PazButue npencrapienuii 0 BO3HUKHOBEeHUHM >ku3HHU. OnbITel @. Peau, JI. [Tactepa. I'unoress o npoucxoxaeHnu xu3Hu. COBpeMEHHbBIE B3TJISIbI Ha
BO3HUKHOBEHHUE kU3HU. Teopus OnapuHa—XosaeiHa. Y cl0)KHEHUE )KUBbIX OPraHU3MOB Ha 3€MJIE B ITPOLIECCE IBOJIOLUU.

HemoHnctpanus. Cxembl: « BO3HUKHOBEHHE OJHOKIETOYHBIX 3YKaPUOTHYECKUX OPraHU3MOBY, «DBOJIOIUSA PACTUTEIIBHOTO MUPAY, «IBOJIOIHUSA ) KUBOTHOTO
Mupa». Penmpoaykuuu kapTuH, nzoodpaxkaronmx (Graopy u dhayHy pa3nmuuHbIX 3p U nepruoaoB. OKaMeHEIOCTH, OTIICUYaTKA OPTaHU3MOB B IPEBHUX MOPO/IAX.
JlaGopaTopHble H NpaKkTHYecKue padoThl

AHaJu3 ¥ OLIEHKA PAa3JIMYHbIX TUIIOTE3 MPOUCXOKICHUS )KU3HU.

Tema 1.4 [IPOUCXOXJIEHUE YEJIOBEKA (94)

['umoTe3b npoucxoxaeHus yenoBeka. [lonokeHne 4enoBeka B CUCTEME KUBOTHOTO Mupa (kiacc Muekonuraromue, otpsia [Ipumarel, pon Jlroan). DBorous
4yeJoBeKa, OCHOBHBIE dTanbl. Packl yenoseka. [Ipoucxoxaenne yenoBeueckux pac. BugoBoe ennHCTBO yenoBeyecTBa. JlemoncTpamusa. Cxema «OCHOBHBIE
ATarbl IBOJIONNN YeTIOBEKay. TabIuIlbl, N300pakKaronife CKeIeThl YeIOBEKa U TTO3BOHOYHBIX JKUBOTHBIX.

OcHoBHble oHsATHS. [IpoucxoxkaeHne yenoBeka. OCHOBHBIE ATAIbl YBOTIOLMH. JIBUKYIIME CUIIBI aHTPOTIOTeHe3a. YenoBeYeCKHe pachl, UX €IUHCTBO.

Paszen 2 DKOCUCTEMBI (24 )

Tema 2.1 SKOJIOTTYECKHUE ®AKTOPEI (54)



Opranusm u cpena. [Ipeamer u 3agaun SKoIOrHH. JKOJorHIeckre (pakTopsl cpeasl (AOMOTHIECKIE, OMOTUYECKUE, AHTPOIIOTEHHBIE), X 3HAYCHHUE B KU3HU
OpraHu3MoB. 3aKOHOMEPHOCTH BIMSIHUS 9KOJIOTHUECKUX (PaKTOPOB Ha OpraHu3Mbl. B3anMoOTHOIIEHUS MEXly OpraHu3MaMu. MeXBHI0BbIE OTHOLICHHUS:
Mapa3suTU3M, XUITHHYECTBO, KOHKYPEHIIHSI, CHMOHO3.

HemoncTpauus. Harnsaasle MmaTepuanbl, 1eMOHCTPUPYIOLIUE BIUSHHUE SKOJIOTHUECKUX (GaKTOPOB Ha KUBbIe opraHu3Msbl. [Ipumepsl cumOno3a B mpupo/e.
OcHoBHbIe OHATHA. JKonorus. BHemHss cpena. Jkonoruueckue GakTopel. AOHOTHYECKHE, OMOTHYECKHE U aHTponoreHHbIe ¢akTophl. [Tapazutusm,
XHUIIHAYECTBO, KOHKYpPEHIUS, CUMON03. DKOJIOrHuecKas HUIIa.

Tema 2.2 CTPYKTYPA OKOCHUCTEM (119)

BunoBas 1 mpocTpaHCTBEHHAs! CTPYKTYpa 3KocucTeM. lIuieBbie CBsi3u, KpyroBOpOT BEIIECTB U MPEBPAILCHHUS SHEPTUU B 3KocucTeMax. [IpuanHbl
YCTOWYHMBOCTH M CMEHBI SKOCHCTEM. BinsiHIe yenoBeka Ha 9KOCHCTEMBI. MICKycCTBEeHHBIE COOOIIECTBA — arpoIEHO3bI.

Hemonctpanus. Cxema «IIpocTpaHcTBeHHAs CTPYKTypa 3KOCUCTEMBI (SIPYCHOCTh PaCTUTENLHOTO coodmiecTBa)y». CXeMbl U TaOIULIbI, AEMOHCTPHUPYIOLIHE
MUIIEBBIC SN U CeTH; YKOJIOTUYECKUE MTUPAMH/IbI; KPYTOBOPOT BELIECTB M SHEPTUH B IKOCHCTEME.

JlabopaTopHble U IpaKTHYeCKHe padoThI

CocraBneHne cxeM Iepeiaun BeIIecTBa U SHEpruH (Llenel MUTaH!s) B 9KOCUCTEME.

CpaBHHUTENbHAS XapaKTEPUCTUKA IPUPOIHBIX IKOCUCTEM M arpO3KOCUCTEM CBOEH MECTHOCTH.

Pemenne skomornueckux 3amad..

OcHOBHBIE OHATHS. DKOCHCTEMA, OMOTre0IIeH03, ONOIIeHO03, arpoiieHo03. [IpoayIleHTbl, KOHCYMEHTHI, pelylieHThI. [InuieBbie nenu 1 ceTH.

Tema 2.3 BUOCDEPA — I'JIOBAJIBHA S DKOCUCTEMA (44)

buocdepa — rnobanpHas skocucrema. CoctaB u cTpykTypa 6uochepsl. Yuenue B. . Bepuaackoro o 6uocdepe. Ponb sxuBbIx opranu3mMoB B Ouocdepe.
buomacca 3emnu. buonorudeckuii KpyroBopoT BEIIECTB (Ha MPUMEpPE KPYroBOPOTa BOJBI H YTIEPOAA).

Hemonctpanus. Tabmuier u cxembl: «CTpykTypa 6nochepn», «KpyroBopot Boasl B Ouocheper, «KpyroBopor yriepona B 6uocheper». Harnsaasiii matepua,
OTpaKaroIKi BUI0BOE Pa3HOOOpa3ne )KUBBIX OPraHU3MOB OHOC(EpHI.

OcHoBHble nonsTHS. bruocdepa. )Kuoe BemecTBo, OMOreHHOE BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BemiecTBo. bnomacca 3emin.

Tema 2.4 BUOCOEPA U YEJIOBEK (4u4)

buocdepa u uenosek. ' mobanpHbIe 3KOJTOrHUECKUE MTPOOIEMBI M ITyTH UX petleHus. [locnencTBus AeaTenbHOCTH YeJI0BeKa Al OKpy»Katomei cpenbl. [IpaBuna
MOBEJCHMSI B IPUPOJHOM cpenie. OxpaHa NPUPOIbI U PAllMOHAIBHOE HCIIOIb30BAHNE IPUPOIHBIX pecypcoB. JlemoncTpanys. TaGnuibl, WILTIOCTpUpYOIINE
r7100aIbHBIE HKOJIOTHYECKUE MPOOIIEMBI U TIOCIIECTBUS ACATEIBHOCTH YeJIOBEKa B OKpYyXKaroleil cpeae. KapTel HallMOHAIBHBIX MTAPKOB, 3aII0OBETHUKOB U
3aKa3HUKOB Poccun.

JlabopaTopHble U IpaKTHYeCKHe padoThI

AHanu3 u OleHKa I00aIbHBIX HKOJOTHUECKUX MTPOOIIEM U IyTeH UX pelieHus..

OcHoBHble OHATH. [ T06anpHbIe 3K0T0THUecKue Mpobiembl. OxpaHa npupoisl. ParonansHoe npupoaonoias3oBanre. HalmonanbHble NapKy, 3a110BETHUKH,
3aka3Huku. KpacHas kHura.

3akirouenue (1 1) Vrorosas KOHTpoJIbHAS paboTa.



3.TemaTuyeckoe NIAHUPOBAHUE, B TOM YHCJIEe ¢ y4eTOM padoueil NporpaMMbl BOCIHUTAHUSA, C YKA3aHHEM KOJMYeCTBA 4YaCOB, OTBOJAMMBIX Ha
0CBOEHHE KAKI0il TEMBI.

10 kiace
Pa3nen Koi- Tewmsl, coaepxanue Koun- OCHOBHBIE BUIBI ICATETLHOCTH O0YJAIOIINXCS HA OCHOBHBIE HaIlPaBIICHUS
BO BO YPOBHE YHUBEPCAJIbHBIX YUCOHBIX AEHCTBUI BOCITUTATEIbHON
4acoB 4acoB JeSITEIbHOCTH
buonorus xak 5) Kparkast uctopust pa3BuTus OHOJIOTHH. 2 OnpenenstoT noHATHS, GOPMHUPYEMBIE B X0/1€ 1,2,3,5.
Hayka. MeTtoJbl Cucrtema OMOJIOTMYECKUX HAYK. n3ydeHus TeMbl. OOBICHAIOT POJIb OMOIOTHUHU B
HAy4YHOTO (OopMHPOBAHNN HAYYHOTO MUPOBO33PEHUSI.
MO3HAHUSA OOBeKT u3ydeHus OMOJIOTUN — JKUBAst OneHuBaroT BKJIAJ Pa3IMYHbIX YYEHBIX-OHO0JIOTOB B
npupoaa. Kpartkas uctopust pa3BUTHS pa3BUTHE HAyKH OMOJIOTHUH, BKJIa]l OMOIOTHYECKUX
ounosorun. Poibs Gromornueckux Teopuii B GOPMHUPOBAHHE COBPEMEHHOMN
TEOpUi, UJIeH, TUIIOTE3 B €CTECTBEHHO-HAyYHO! KapTUHBI MUPA.
(GbopMHPOBaHUN COBPEMEHHOM YcTaHaBIMBAKOT CBA3M OMOJIOTUU C JPYTUMHU
€CTECTBEHHOHAYyYHOU CUCTEMBI MUpA. HaykaMu. ['0TOBST cooOuIeHus (OKIabl,
Cucrema OMOTOTHYECKUX HAYK. pedepaTsl, Mpe3eHTaIN) O BKJIAJIe BHIAAIOITUXCS
yUYeHBIX B pa3BUTHE Ononoruu. Padoraior ¢
JIEKTPOHHBIM IPUIIOKEHUEM.
CyIHOCTb U CBOMCTBA KUBOT0. Y pPOBHU 3 OnpenenstoT noHATHS, GOPMHUPYEMBIE B X0/1€ 1,2,3,4,5.

OpPraHM3alMK U METO/IbI TIO3HAHUS
YKUBOU IIPUPOJBL.

CymHocTts xu3Hu. OCHOBHBIE CBOMCTBA
KUBOW maTepuu. JKuBas npupoja Kaxk
CJIOKHO OpraHU30BaHHAs
uepapxuyeckasi CHCTeMa,
CYILECTBYIOIIAs B MPOCTPAHCTBE U BO
BpeMeHHU. bronornueckne cCuCTeMBbl.
OCHOBHBIE YPOBHM OpraHU3alluy )KUBOU
Marepu. MeToabl MO3HAHMS KUBOU
IIPUPOIBL.

W3Yy4YEeHUs TEMBbI. BBIIENAIOT CyleCTBEHHbIE
MPU3HAKY KUBOU MPUPOJIBI K OMOTIOTUIECKUX
cucrteM (KJIETKH, OpraHu3Ma, BUa, IKOCUCTEMBI).
XapakTepus3yroT OCHOBHBIE CBOMCTBA KUBOTO.
OOBSCHAIOT OCHOBHBIC TPUYUHBI 3aTPYTHCHHM,
CBSI3aHHBIX C ONPEIECTICHUEM MTOHATHUS GKU3HBY.
OOBACHSAIOT a3 TN U €IUHCTBO YKUBOH 1
HEXUBOU IIpUpoAsl. [IpuBOAAT IpUMeEpBl CUCTEM
pa3Horo ypoBHs opranusauuu. [Ipusongsar
JI0OKa3aTelIbCTBA YPOBHEBOW OpraHU3aIlMi 1
3BOJIIOIMHU KUBOUM PUPOIbI. ONIpeesstoT OCHOBHBIE
METO/bI IIO3HAHUS )KUBOU NpUPOAbL. ['0TOBAT
MIPE3CHTALNIO WK CTEH]T Ha TeMy «COBpEMEHHOE
Hay4yHOE 000PYIOBAHHE U €0 POJIb B PEIICHUN
OMoJIOrnYecKux 3axad». Padoraror ¢




WILTIOCTpalusiMu yuyeOHuka. Paborartor ¢
JIEKTPOHHBIM TPHIIOKECHUEM.

Kierka. 22 | Ucropus uzydyeHus kierku. Knerounas OnpenensiroT moHATHS, GOPMUPYEMBIE B XOJIE 3,4,5,6.
TEOopHsl. n3y4yeHus TeMbl. OnpeaenstoT NpeaMeT, 3aJa4u U
METO/Ibl UCCIIEIOBAHMUS LIUTOJIOTMH KaK HAyKH.
PazButue 3Hanuit o kierke. Paboter P. XapakTepu3yroT CoAepKaHNue KIETOUHOU TEOPUH.
I'yka, A. Ban JleBenryka, K. bapa, P. OOBACHSIOT BKJIAJ] KIIETOYHON TEOPUH B
Bbpoyna, P. Bupxona. Kiierounas dbopMHpOBaHHE COBPEMEHHON €CTECTBEHHO-
teopust M. lIneiinena u T. [11BanHa. Hay4YHOU KapTHUHBI MUPA; BKJIA]] YYEHBIX —
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM Hccre0BaTeNell KIETKH B Pa3BUTHE OMOTIOTHIECKOM
KJIETOYHOU Teopuu. Poib kieTounon Hayku. [IpyBOAAT NOKa3aTENBCTBA POJACTBA KUBBIX
Teopuu B (POPMUPOBAHUU COBPEMEHHOI OpPraHU3MOB C HCMOJIb30BAHUEM MOJI0KEHUI
€CTECTBEHHOHAY4YHOU KapTUHBI MUpA. KJIETOYHOM Teopuu. PaboTaroT ¢ uiuocTpauusamMu
yaeOHHKa. PaboTaroT C 371EKTPOHHBIM
IPUJIOKEHUEM.
XHUMHUYECKUN COCTaB KJIETKH. Onpenensror NoHATHs, GOPMHUPYEMBIE B XOJIE 3,4,5,6.

EAuHCTBO 371eMEHTHOTO XUMHUYECKOTO
COCTaBa >KMBBIX OPTraHU3MOB KaK
JI0Ka3aTeNIbCTBO €IMHCTBA
MIPOUCXOXKACHUS )KUBOU MPUPOJIBI.
OONIHOCTD KUBOW U HEKUBON TIPUPOIBI
Ha YPOBHE XUMUYECKUX AIIEMEHTOB.
OpraHoreHsl, MaKpO3JIEMEHTHI,
MUKPO3JIEMEHTHI,
YIBTPAaMUKPOIJIEMEHTHI, UX POJIb B
KU3ZHEESITEIIbHOCTU KIIETKH U
oprann3ma. Heoprannueckue
BemiecTBa. Boja kak KoJIbIOeNb BCero
YKUBOT'O, 0COOEHHOCTH CTPOEHUS 1
CBOMCTBAa. MUHEpaJIbHBIE COJIH.
3HaueHue HEOPTaHUYECKUX BEIECTB B
YKU3HH KJIETKU U OpraHu3Ma.
Opranudeckue BelecTBa — CI0KHbBIE
YIIEPOACOAEPKAIINE COENUHEHNS.
HuszkomonexkynspHbie 1
BBICOKOMOJIEKYJISIPHBIE OPraHNYEeCKUe

u3ydeHus TeMbl. [IpuBOIAT HOKa3aTENbCTBA
(aprymeHTaIus) eTMHCTBA )KUBOW M HEXKUBOU
PHUPOJIBI HAa IPUMEPE CXOACTBA UX XUMUYECKOTO
coctaBa. CpaBHMBAIOT XUMHUYECKH COCTAB TEN
JKMBOM M HEXKMBOW MPUPOJBI U JICJIAIOT BHIBOJIBI HA
OCHOBE CpaBHEHUS. XapaKTePU3YIOT OCOOCHHOCTH
CTPOEHHUSI, CBOMCTBA U POJIb HEOPTAHUYECKUX U
OpPTraHWYECKHUX BEIIECTB, BXOJSIINX B COCTaB KUBBIX
OpPTaHU3MOB. Y CTAaHABJIMBAIOT MPUIHMHHO-
CJICICTBEHHBIC CBSI3U MEXKTY XUMHYCCKUM
CTpOEHHUEM, CBOMCTBAMH U (PYHKIIMSIMH BEIIECTB HA
OCHOBE TEKCTOB M PUCYHKOB y4ueOHUKA. [IpuBOAsST
pUMEPBI OPraHUYECKUX BEIECTB (YTIE€BOOB,
JUTIUI0B, OCTTKOB, HYKJIEHHOBBIX KUCIIOT),
BXOJISIIIIMX B COCTaB OPTraHU3MOB, MECT UX
JIOKaJIN3aluK U Onosiorudeckoit posm. PadoTaror ¢
WLTIOCTpaIsIMH yueOHuKka. Permaror
Onoornyeckye 3agavy. BEITOTHSAIOT
nabopaTopHbIe, MPAKTUICCKHUE U
HCCIIEI0OBATENbCKUE PA0OTHI 110 U3Yy4aeMOU TEMe.
PaboTaroT ¢ AIEKTPOHHBIM PUIIOKEHUEM.




BeliecTBa. JIMDUInl. YTiIeBoIbl:

MOHOCaXapu/Ibl, Moaucaxapuasl. bemku.

Hyxneunosbiekucnorsl: JIHK, PHK.
VY nBoenue monekynsl JJHK B kitetke.
[IpuHIMIIAaNBEHOE CTPOEHUE U POJIb
OpPraHUYECKUX BEILECTB B KIETKE U B
OpraHMU3MeE YEIOBEKa

CtpoeHne 3yKapuoTHYECKON 1 Onpenensror NoHATHs, GOPMHUPYEMBIE B XOJIE 3,4,5,6.
IIPOKAPUOTHUECKOMN KIIETOK. M3YYEHHUS TEMBbl. XapaKTEpU3YIOT KIETKY KaK
CTPYKTYpPHO-(DYHKIIHOHAIBHYIO €AUHUILY 5KUBOTO.
Knerounas memOpana, nuToriasma, Bo1aenstor cylecTBeHHbIE IPU3HAKU CTPOEHUS
sa71po. OCHOBHBIE OPTaHOMIbI KIETKH: KJIETKH, €€ OPraHOUJIOB, A]Ipa, MEMOpaHBI,
SHOIUIA3MAaTHYECKasl CETh, almapaT XPOMOCOM, JI0SIAEPHBIX U SIIEPHBIX KIETOK, KIETOK
["onbaku, TM30COMBI, MUTOXOHAPUH, pacTeHHii, ’KUBOTHBIX U TpUOOB. CpaBHUBAIOT
1acTUAbl, pudocombl. DyHKIUU 0COOEHHOCTH CTPOCHHUS JIOSAJICPHBIX U SACPHBIX
OCHOBHBIX YacTel U OPraHOMI0B KJIETOK, KJIETOK pacTE€HUI, )KUBOTHBIX U TPUOOB U
kJ1eTKU. OCHOBHBIE OTJIMYUS B JIEJIal0T BBIBOJIBI HA OCHOBE CPaBHEHMUS.
CTPOCHHH >KUBOTHOW U paCTUTENbHOI VY cTaHaBnMBaOT MPUYNHHO-CIIEICTBEHHBIE CBS3U
KJIETOK. XpOMOCOMBI, UX CTPOEHHE U MEXIy CTPOCHUEM U (DYHKIUSIMUA OHOIOTUYECKUX
¢byukuu. Kapuotun. 3naueHue CUCTEM Ha IpHUMepe KJIETKH, €€ OPraHOUO0B U
MOCTOSIHCTBA YUCIIa ¥ (POPMBI BBINOJIHSIEMBIX MU (yHKIMH. PaboTator ¢
XpOMOCOM B KJIETKaX. wutocTpanusamMu yueOnuka. [lonssyrores
[TpokapuoTnueckas kieTka: popma, IIUTOJIOTUYECKON TepMHUHONIOTHEH. OOOCHOBBIBAIOT
pasmepsl. PactipocTpaneHnren 3HaYCHHE MepbI MPOPUIAKTUKN OAKTEPUATBHBIX 3a00JICBaHUH.
6aktepuii B mpupoze. CtpoeHue BrimonusaioT 1abopaTtopHele, MPaKTHYECKUE U
OaxkTepuaibHON KIETKH. UCCIIeIOBATENbCKHUE PAa0OTHI IO U3y4aeMOl TeMe.
PaboTaroT ¢ 3JIeKTPOHHBIM NMPHIIOKEHUEM.
Peanu3zanus HacneacTBeHHOM Onpenensror NoHATHS, GOPMHUPYEMBIE B XOJIE 3,4,5,6.

uH(pOpMAaIIUU B KIIETKE.

JIHK — HOcuTenb HacIeACTBEHHOM
nHpopmanuu. ['eHeTHYeCKuit KO, ero
cBolicTBa. ['eH. buocunres Oenka.

U3y4eHHs TeMbl. BBIIens0T pyHaaMeHTaIbHBIN
nporecc B ONOJIOTUYECKUX CUCTEMAX — pealu3alus
UH(OpPMAaLIUH B KJIETKE. BBIACTAIOT CyllleCTBEHHbIE
IIPU3HAKN T€HETUYECKOro KoJa. ONUCHIBAIOT U
CPaBHUBAIOT IIPOLIECCH] TPAHCKPUIILIUU U
TpaHcaauuu. OOBSICHAIOT POJIb BOCIIPOU3BECHUS U
nepeayy HacJleACTBEHHOM nHpOopMaLuy B
CYIIECTBOBAHUM U Pa3BUTUU KU3HU HA 3eMJI€.
Pemraror 6uonornyeckue 3agaun. Paboraror ¢




WILTIOCTpalusiMu yuyeOHuka. Paborator ¢
JIEKTPOHHBIM TPHIIOKECHUEM.

Bupycsl. OnpenenstoT noHATHS, GOPMHUPYEMBIE B X0/1€ 3,4,5,6.
U3YYEHHUS TeMBbL. BbIIEnsI0T cylecTBeHHbIE
Bupycsl — HekneTounas popma HNPHU3HAKYU CTPOEHUS U )KU3HEHHBIX LIUKIJIOB BUPYCOB.
*u3HU. OCOOEHHOCTH CTPOCHUS U XapakTepu3ylT poJib BUPYCOB KaK BO3OYIUTENICH
pa3MHOXKEHHUS. 3HAUYCHUE B PUPOJIC U 0oJ1e3Hel U KaK MepeHOCUNKOB T€HETUYECKON
KU3HM YeioBeka. Mepsl MpopuiIaKTUKH nHpopmaruu. OOG0CHOBBIBAIOT MEPHI TPODHIIAKTUKH
pacpocTpaHeHUs BUPYCHBIX BUPYCHBIX 3a0oneBanuil. Haxonsat unpopmanmio o
3aboneBanuid. [Ipopunakruka CITM/]a BHUpYyCaxX U BUPYCHBIX 3a00JI€BaHUAX B PA3TUIHBIX
HNCTOYHHKAX, AHAJIU3UPYIOT U OLICHUBAIOT
ee, UHTEPNPETUPYIOT U MPEJCTABIAIOT B PA3HBIX
dbopMmax (Te3UChl, COOOIICHUE, PEITOPTaXK,
aHaJMTUYECKas CripaBka, pedepart, 0030p,
noptdonno). PaboTaroT ¢ WiumocTpauusiMu
yaeOHMKa. PaboTaroT C 371EKTPOHHBIM
MIPHUIIOKEHUEM.
Opranusm. 40 | Opranusm — eInHOE 1EN0E. Onpenensror NoHATHS, GOPMHUPYEMBIE B XOJIE 1,3,4,5,6.
MHOI‘OOGpaBI/IG JKUBBIX OPraHU3MOB. HU3YUCHUS TCMBbI. BBI,Z[G.H}IIOT CYIICCTBCHHLIC
MPU3HAKU OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
MHorooOpa3ue opranu3MoB. opranu3mMoB. CpaBHUBAIOT OJHOKJIETOUHBIE,
OAHOKJIETOYHBIE U MHOTOKJIETOUHBIE MHOTOKJIETOYHbIE OPTaHU3MbI U KOJIOHUU
OpraHu3MBblI. Konounn OAHOKIJIECTOYHBIX OIHOKJICTOYHBIX OPraHN3MOB U ACJIAIOT BBIBOABI HA
OpPraHHU3MOB. OCHOBE CpaBHEHHUs. PaboTaloT ¢ 371eKTPOHHBIM
MIPHUIIOKEHUEM.
OOMeH BelIecTB U MPEeBpaIlCHHE OnpenensroT NoHATHs, GOPMHUPYEMBIE B XOJIE 1,3,4,5,6.

SHEPTrUH.

DHepreTudyeckuii 0OMeH —
COBOKYITHOCTh PEaKIUi pacIleTuICHUs
CJIO’KHBIX OPTaHMYECKUX BEIECTB.
Oc00EHHOCTH PHEPTeTHIECKOT0 OOMEeHa
y rpu6oB u O6akrepuid. Tumnel nUTaHUS.
ABTOTPOdBI U TETEPOTPOPHI.
OcobenHocTy 0OMEHa BEIIECTB Y
YKUBOTHBIX, PACTCHUH M OaKTEPHIA.
ITnactuueckuit oOMeH. DOTOCHHTES.

M3YyYEHUS TEMbI. XapaKTEPU3YIOT
dbyHIaMEHTAIBHBIC TTPOIIECCHI B OMOIOTHIECKUX
CUCTeMaX — OOMEH BEIIECTB U MPEBPAICHIE
SHEPruu. BIaensoT cyliecTBeHHbIe TPU3HAKH
MPOLIECCOB KU3HEACITEIBHOCTU KIIETKH.
CpaBHUBAIOT MJIACTUYECKUN U SHEPTETUUECKUI
0OMEHBI U JIeNal0T BEIBOJIBI HA OCHOBE CTPOCHHUSI.
CpaBHUBAIOT OpraHU3MBbI 110 TUITY TUTAHUS U
JIeNatoT BBIBO/IBI HA OCHOBE CPaBHEHUSI.
PackpriBatoT 3HaueHHE (HOTOCHHTE3A.
XapakTepus3yroT CBETOBYIO M TEMHOBYIO (a3bl




dorocunTe3a. PaboTaroT ¢ mitocTpausaMm
yaeOHHKa. Pemmaror Guosornueckue 3aaaqm.
Haxonsat nadopmanuio mo usydaemMoi Teme B
pa3IMYHBIX UCTOYHHUKAX, aHATU3HPYIOT U
OLIEHHUBAIOT €€, UHTEPIIPETUPYIOT U MPEACTABIIAIOT B
pa3HbIX hopmax (TE3UCHI, COOOIICHHE,PEITOPTAK,
aHaJUTHYECKas cIipaBka, pedepar, 0630p,
noptdoimno). PaboTaror ¢ 2IeKTpPOHHBIM
MIPHUIIOKEHUEM.

Pasmuoxenue. OnpenensroT NoHATHs, GOPMHUPYEMBIE B XOJIE 1,2,3,4,5,6.
HU3YUCHUS TCMBbI. BBI,Z[G.H}IIOT CYIICCTBCHHLIC
Jlenenue kineTku. MuTo3 — ocHoBa MPU3HAKU IIpoIecca JIeTCHUSI KIETKH.
pocTa, pereHepaiuu, pa3BUTus U XapakTepu3yroT OMOJIOTHIECKOE 3HAUCHUE U
0€ecIo0ro pa3sMHOKEHUS. OCHOBHbIE (pa3bl MUTO3a, UCIIONb3Yys PUCYHKH
PasmuOXeHMe: Gecroioe U moJI0BoE. yueOHUKa. BBIIEISIOT CyIIIeCTBEHHBIE TPU3HAKU
Tunsl 6ecrnonoro pa3MHOKEHUSI. MIPOLIECCOB PA3MHOXKEHHUS U OILI0I0TBOPEHHUSI.
[TonoBoe pazmuoxkenue. ObpazoBaHue OnuceIBatOT CIIOCOOBI BETETATHBHOTO
MOJIOBBIX KJIETOK. Meito3. pa3MHOXeHus. [IpuBoaAT mpuMepsl OPraHu3MoOB,
OHJIO,Z[OTBOpeHI/Ie Y ) KUBOTHBIX U PASMHOXKAOIINUXCA 6€CHO.HBIM 1 ITOJIOBBIM ITYTCM.
pacteHuii. buosiornyeckoe 3HaUeHUE XapakTepu3yroT OMOJIOTHYECKOE 3HAUCHUE U
omiogoTBopeHus. ckyccTBeHHOE OCHOBHBIE (pa3bl Mei03a, UCTIONB3Yys PUCYHKH
OTIbUICHUE y PACTEHUM U yueOHuKa. XapaKTepu3yloT CTaiuu o0pa3oBaHUs
OIJIOAOTBOPCHUC Y  KUBOTHBIX IMMOJIOBBIX KJICTOK, UCIIOJIB3Yys CXEMY yq€6HHKa.
OOBACHAIOT OMOTOTHYECKYIO CYIITHOCTD
OTTIOIOTBOpPEHUS. XapaKTepU3yIT 0COOEHHOCTH
JIBOMHOTO OTJIOJIOTBOPEHHUS Y PACTCHUH.
OHpGI[eJIHIOT 3HAYCHUC UCKYCCTBCHHOI'O
orm0a0TBOpeHusl. CpaBHUBAIOT MUTO3 U ME03,
SIMIEKIIETKH U CTIEPMATO30M/Ibl, CIIEPMATOTEHE3 U
OBOTE€HE3, M0JI0BOE U 0eCroioe pa3MHOKEHUE U
JIENTal0T BBIBOJIBI HA OCHOBE cpaBHEHUs. PaboTaroT ¢
WTIOCTpalusIMH yueOHuka. Permator
Ouosornyeckue 3agadi. Y4acTBYyIOT B IUCKYCCUU
1o u3ydaemMon TeMe. PaboTaroT ¢ 3JIeKTpOHHBIM
HNPHIOKEHUEM
NuauBunyansHOE pa3BUTHE Onpenensror NoHATHS, GOPMHUPYEMBIE B XOJIE 1,2,3,4,5,6.

OpPraHU3MOB (OHTOT'€HE3).

U3Yy4eHUs TeMbl. XapaKTEePU3yKOT EPHOIbI




[Ipsimoe u HEnpsiIMOE pa3BUTHE.
OMOpHOHANBHBIN U
MOCTAMOPUOHANIBHBIIN MTEPUOIBI
pa3Butusa. OCHOBHBIE 3TaIlbI
ambOpuorenesa. [IpuanHbl HapyIIeHUI
pa3Butusa opranusMa. OHTOTeHeE3
YyesoBeKka. PenpoykTuBHOE 310pOBBE;
ero 3HaYCHHE AJIs1 OyIyIIUX TOKOJICHUN
monei. ITocnencTBus BIUSHUS
QJIKOTOJIsl, HIKOTUHA, HAPKOTUYECKHUX
BEILIECTB HA Pa3BUTHUE 3apO/IbIIIIA
yesoBeka. [lepuoer
MOCTAMOPHUOHAIBHOTO PA3BUTHSL.

oHTOreHe3a. ONUCHIBAIOT OCOOCHHOCTH
VHIUBHTyJIbHOTO Pa3BUTHA YenoBeka. OneHnBaoT
BIMsIHHAE (PaKTOPOB BHEIIHEH cpelibl Ha pa3BUTHE
3aponsia. OOBACHIIOT OTPULIATEIBHOE BINSHHE
QJIKOTOJIs1, HUIKOTHHA, HAPKOTHYECKUX BEIIECTB Ha
pa3BHUTHE 3apObIIIA YeTIOBEKA; IPHYHHEI
HapyLCHUH Pa3BUTHS OPraHU3MOB. AHAIU3UPYIOT U
OLICHHUBAIOT LIEJIEBBIC M CMBICIIOBBIC YCTAHOBKH B
CBOUX JICHCTBHSAX M MOCTYIKAX 110 OTHOLICHHUIO K
CBOEMY 3/10pOBbIO, TIOCIIEICTBHS BIHUSHUS (HaKTOPOB
pucka Ha 370poBbe. OOOCHOBBIBAIOT MEPHI
npo(UIAKTUKN BPEIHBIX MpHBbIYEK. CpaBHUBAIOT
IMOPHOHAIBHBIN M TOCTIMOPHOHAIBHBINA IEPUOIBI
VHIUBHTyJIbHOTO Pa3BUTHSA, IPSIMOE U HENPSAMOE
pa3BUTHE U JEJAI0T BBIBOBI HA OCHOBE CPABHEHUSI.
PaGoTarot ¢ mumrocTpanusmu yueoHuka. PadoTaror ¢
AJIEKTPOHHBIM MPHIIOKEHHEM.

HacnencTtBeHHOCTh M N3MEHYMBOCTD —
CBOMCTBA OpraHu3Ma.

['eneTnka — Hayka 0 3aKOHOMEPHOCTSIX
HAaCJEACTBEHHOCTH U U3MEHYUBOCTH. [
MeHnzenb — OCHOBOITOJIOKHUK
T€HETUKU. 3aKOHOMEPHOCTH
HacJe0BaHUsl, yCTaHOBIIEHHBIE [
Mennenem. MoHorubpuaHoe
ckpewmnBanue. [lepBeiit 3axkoH Menaens
— 3aKOH JOMUHHpOBaHUs. Bropoi
3aKkOH MeHzens — 3aKoH
pacuieruieHus. 3aKOH YUCTOTBI FaMeT.
Jurnbpunnoe ckpeuBanue. Tperuit
3aKk0H MeHnenst — 3aKoH
HE3aBUCHUMOI'0 HACIEIOBaHUSI.
AHaIM3HUPYIOIIEE CKPEIMBaHUE.
XpoMOCOMHast TEOpUs
HacneACTBEHHOCTH. CLeIIeHHoe
HacJe0BaHUE MPU3HAKOB.

12

OnpenenstoT NoHATUsA, GOPMUPYEMBIE B X0O/I€
u3ydeHus: TeMbl. OnpeaesstioT OCHOBHBIE 3aa4u
COBPEMEHHOM T€HETUKHU. XapPaKTEPUYIOT
coJiepKaHue 3aKOHOMEPHOCTEHN HaCJIeI0BaHMUs,
yCTaHOBJICHHBIX ['. MeHieneM, XpoMOCOMHO#
TEOPHUH HACIIEICTBEHHOCTH; COBPEMEHHBIX
MPEJCTABICHUI O T€HE U TEHOME, 3aKOHOMEPHOCTEN
n3MeHuuBocTH. O0BsacHAIOT BKIag [ . Menens u
JIPYTUX YYEHBIX B pa3BUTHE OMOJIOTUYECKON HAYKH,
3HAYECHHE YCTAHOBJIECHHBIX MU 3aKOHOMEPHOCTEN B
(dbopMHpOBaHHE COBPEMEHHON €CTECTBEHHOHAYYHON
KapTUHBI MUPa; IPUYMHBI HACIIEICTBEHHBIX U
HEHACJIEICTBEHHBIX U3MeHEeHUH. [IpuBoaar
JTIOKa3aTelIbCTBA POJACTBA KUBBIX OPTaHU3MOB Ha
OCHOBE MMOJIOKEHUI reHeTuku. [lonb3yroTces
TE€HETUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM.
Pemarot anemMeHTapHble FTEHETUYECKHE 3a/1a4H.
CoCTaBIAIOT 3JIEMEHTAPHBIE CXEMBI CKPEIITUBAHUS.
BBISBISIOT HCTOYHUKU MYyTareHOB B OKPY KarOIIEH
cpene (kocBeHHO). [IpoBOIST d1eMeHTapHbIe

1,2,3,4,5,6.




CoBpeMeHHbIE TPEICTABICHUS O TEHE U
remoMe. BzanMmoielicTBie reHoB.
I'enernka nona. [1onoBeie XpOMOCOMBI.
CuemieHHOE C II0JIOM HacJjeIoBaHHUeE.
3aKOHOMEPHOCTU U3MEHYUBOCTH.
HacnencrBeHHas n HeHACIEACTBCHHAS
U3MEHYUBOCTh. MoaudukamonHas
H3MEHYNBOCTh. KOMOMHATHBHASA U
MyTal[MOHHAs! U3BMEHUYHUBOCTb.
Mytauuu. Tunel MmyTanui.
MyrtareHsbsle GaKkTopbl. 3HAYCHUE
TCHETHKH JIJIsI MEIUIIMHEBL. Bimsane
MyTareHoB Ha OPraHU3M YeJIOBEKa.
HacnencrBeHnbie 00I€3HU YeIOBEKA,
WX TIPUYUHBI.

OMOJIOTUYECKIE UCCIICIOBAHUS U ICTAI0T BBIBOIBI
Ha OCHOBE MOJYYEHHBIX pe3yslbTaToB. OOBSICHSIOT
BIIMSTHUE MYTareHOB Ha OPTaHU3M YeJIOBEKa,
BO3HHUKHOBEHHE HAaCJIEJCTBEHHBIX 3a00JI€BaHMUI,
MyTalHi. Y CTaHABIMBAIOT B3aUMOCBS3b T€HOTUIIA
YyelioBeKa U ero 340poBbs. OLIEHNBAIOT 3HAUEHUE
3I0pOBOTO 00pa3a KU3HM Kak Hanboiee

3 pexTUBHOTO METO1a TPOPUITAKTUKHI
HACJIE/ICTBEHHBIX 3a00JIeBaHUN. XapaKTepU3yioT
POJIb MEAMKOTEHETUYECKOT0 KOHCYIbTUPOBAHUS IS
CHW)KCHHUSI BEPOSITHOCTH BOSHUKHOBEHUS
HaCJIEACTBEHHBIX 3a00yieBanuii. PadoTaroT ¢
WLTIOCTpaIsaIMu yueOHuka. Permaror
ouonornueckue 3anaun. Haxoast uapopmanuio mo
U3y4aeMOil TeMe B Pa3IMYHbIX UCTOYHUKAX,
AHATU3UPYIOT U OLIEHUBAIOT €€, UHTEPIPETUPYIOT U
NPEJCTaBISIOT B pa3HbIX (hopMax (Te3HCHI,
coo0IIeHre, penopTax, aHATUTUYECKas CIIPaBKa,
pedepar, 0630p, moptdonno). BeImomHII0T
nabopaTopHble, MPaKTUYECKHUE U
UCCIIEIOBATENLCKHUE PAOOTHI IO U3y4aeMOi TeMe.
PaboTaloT ¢ 371IeKTPOHHBIM NPUITOKEHUEM.

OcHOBEI CCIICKIIMMH. buorexHomnorus.

OCHOBBI CEJIEKIIMU: METOALI 1
nocTrkeHus. I'eneTnka —
TEOpeTHYECKasi OCHOBA CEJIEKIUU.
Cenexius. Yuenue H.M.Basunosa o
LEHTpax MHOroo0pasus u
MPOUCXOXKACHUSA KYJIbTYPHBIX
pacteHuil. OCHOBHBIE METO/IbI
CEJICKIIMU: THOpHUIN3AITHS,
UCKYCCTBEHHBIN 0TOOp. OCHOBHBIE
JIOCTUKEHHS Y HAIIPABJICHUS PA3BUTHS
COBPEMEHHOM CENEKIIUU.
buotexHoMOTHA: JOCTHKCHUS U
MEePCIEKTUBBI pa3BUTHS. | eHHas

OnpenensiroT moHATHsI, GOPMUPYEMBIE B XOJIE
n3y4yeHus TeMbl. OnpeenstoT II1aBHbIe 3aa41 U
HaIlpaBJIEHUsI COBPEMEHHOM CEJIEKIUU.
XapakrepusytoT Bkiag H. M. BaBunosa B pazsutue
Ounonornveckoi Hayku. OLIEHUBAIOT JOCTHKEHUS U
MEePCIEKTUBBI OTE€UYECTBEHHOW U MUPOBOU CEJIEKIIMH.
XapakTepus3yroT METOIbI CETIEKIIMOHHON PaOOTHI.
CpaBHHMBAIOT MacCOBBIN W MHIWBUIYAIBHBIA OTOOP.
Brigensior cyniecTBeHHbIE MPU3HAKH MpOIEcca
UCKYCCTBEHHOI0 0TOOpa. OIIeHUBAIOT JOCTHXKEHUS
Y TIEPCIEKTUBBI PA3BUTHSI COBPEMEHHOM
OMOTEXHOJIOTHH. AHATU3UPYIOT U OLIEHUBAIOT
ATUYECKHE ACMEKThl HEKOTOPHIX HCCIIEIOBAHUN B
obnactu 6uorexHonoruu.PaboTarot ¢
WITIOCTpalsiMu yuyeOnuka. Haxonsat ungopmaruio

1,2,3,4,5,6.




nHxeHepus. Knonnposanue.
I'eneTnuecku Moau(UIIMPOBaHHbIE
OpPraHU3Mbl. DTUYECKHUE ACIIEKTHI
Pa3BUTHS HEKOTOPBIX UCCIICIOBaHUMN B
OMOTEXHOJIOTUHU (KIOHHUPOBAHUE
YEJIOBEKA).

110 U3y4aeMOl TeMe B pa3IMUHBIX HCTOYHHKAX,
aHAJTM3UPYIOT U OLIEHUBAIOT €€, UHTEPIIPETUPYIOT U
NPEJCTaBISIOT B pa3HbIX (hopMax (Te3HCHI,
cooOlIeHne, penopTax, aHAIMTHYECKas CIIpaBKa,
pedepar, 0630p, moprdonno). BermonHstoT
IPaKTUYECKHE U UCCIIE0BATENIbCKHE PaOOThI IO
u3ydaeMoit Teme. PaboTaroT ¢ 31eKTpOHHBIM
IPUIIOKEHUEM.

3aKiro4eHne 1 KonrtponsHast pabota 3a Kypc OnoI0ruu 1 3,6.
10 xnacca
11 kaace
Paznen Kozn- Tema, conepxanue Koin- XapakTepUCTUKA BUJIOB ACATENBHOCTH YUaIUXCs
BO BO
4acoB 4acoB
Brenenue. 1 Cuctema OMOJIOTHYECKUX HAYK. 1 OnpenensroT NoHATHs, GOPMHUPYEMBIE B XOJIE 3,5.
n3ydeHus TeMbl. OLEHUBAIOT BKJIAJ] pa3JIMYHbIX
YUYEHBIX B Pa3BUTHE OMOJIOTNYECKON HAyKH.
PaboratoT ¢ wimoctpanusaMu yueOHuka. Paboratot ¢
JNEKTPOHHBIM ITPUIIOKEHUEM.
Bun. 42 | UcTopus 3BOJIOLNOHHBIX UIEH. 7 OnpenenstoT noHATHS, GOPMHUPYEMBIE B X0/1€ 2,3,5,6.
n3ydeHus TeMbl. OLeHUBAIOT BKJIAJ] Pa3JINYHbIX
Hcropus 3BOIIONUOHHBIX UACH. YUYEHBIX B Pa3BUTHE OMOJIOTUYECKOM
Pa3purtue Guonoruu B J0AapBUHOBCKUIN Hayku.OLIEHUBAIOT NPEATIOCHUIKA BOSHUKHOBEHHUS
nepuos. 3HaueHuepadot K. JIunnes, yuenus Y. JlapsuHa. XapaKTepU3yrOT COEpKaHUE
yuenusd K. b. Jlamapka, Teopun XK. 3BOJIIOIIMOHHOM Teopuun Y. [lapBuHa. CpaBHUBAIOT
KroBbe. [Ipennocbuiku BOSHUKHOBEHUS OIIPEEIICHHYIO U HEONPEACIEHHYI0 U3MEHYUBOCTb,
yuenud Y. JlapsuHa. DBOIIOIMOHHAS WCKYCCTBEHHBIA U €CTECTBEHHBIA OTOOP, POPMBI
teopus Y. lapsuna. Poib 060pbOBI 32 CYIIECTBOBAHME U JIENAIOT BBIBO/IBI HA
JBOJIIOLIMOHHON TEOpUU B OCHOBE CpaBHEHUs. PaboTaloT ¢ MLTIOCTpalusIMu
(dbopMUPOBaHUU COBPEMEHHOM yueOHuKa. PaboTaroT ¢ 371K TpOHHBIM
€CTECTBCHHO-HAYYHON KAPTUHBI MUPA. IPWIOKEHUEM.
CoBpeMEHHOE IBOJIIOIIMOHHOE YUCHUE. 19 | OnpenensroT moHATHS, POPMHUPYEMBIE B XOE 2,3,5,6.

Bun, ero xpurepuu. Ilonmynsanus —
CTPYKTypHas €AVHMIIA BUJA, CAMHULIA

n3ydeHus TeMbl. OOBICHSIOT BKJIa/l SBOJTIOIMOHHOMN
Teopuu B (HOPMUPOBAHHE COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHUHBI Mupa. Onpeaenstor




9BOJIIOIIHUH. CuHrteTueckas TCOpHUA

SBOJIONNHA. [[BHIKYIIIME CUITBI BOJTIOIINH:

MYTaLMOHHBIN IIpOLIECC,
MOMYJISILIMOHHBIE BOJHBI, U30JISIUS,
€CTEeCTBEHHBII 0TOOp; UX BIMSHUE HA
reHo(OH T MOMYJIAIHUH. JIBIKYIITHi 1
CTaOUITU3UPYIONINI €CTECTBEHHBIN
oTOOp. AanTanuu OpraHu3MoB K
YCIIOBUSIM OOUTAHUS KaK Pe3yabTaT
JEICTBHS. €CTECTBEHHOT0 0TOODA.
Bunoobpa3oBanue kak pe3ynbTaT
sBotonMH. CrIOCOOBI U ITyTH
Bua0oOpa3oBanus. CoxpaHeHue
MHOT000pa3us BUJ0B KaK OCHOBA
YCTOMYUBOTO Pa3BUTHUS OHMOCHEPHI.
['maBHBIE HaMpaBJIEHUS YBOJIIOLIMOHHOTO
npouecca. buonorudeckuii nporpecc u
ouonornueckuit perpecc. [IpuanHb
BBIMUpaHus BUI0B. JlokazaTrenbcTBa
SBOJIIOIIMM OPTaHUYECKOTO MUPA.

Kputepur Buaa. OnuckBaroT ocobeil Buaa 1mo
MOP(OJIOTHUECKOMY KPUTEPHI0. XapaKTEPU3YIOT
MOMYJISIIAIO KaK CTPYKTYPHYIO €IMHUILY BUIA U
€/IMHUILY SBOJIOIMH, TIPOIIECCOB €CTECTBEHHOTO
ot0Oopa, GopMUPOBAHUS TPUCTIOCOOICHHOCTH,
00pa30BaHUs BUIOB. XapaKTePU3YyIOT OCHOBHEIC
dakxrops! 3Bororuu. CpaBHUBAIOT
POCTPAHCTBEHHYIO U SKOJIOTHUYECKYIO U30JIAIIHIO,
(GOpMBI €CTECTBEHHOTO OTOOpPA U ACTAIOT BHIBOJIBI HA
OCHOBE CpPaBHEHUS. XapaKTePU3yIOT OCHOBHbBIE
aJanTanyuyd OPraHU3MOB K YCIIOBUSM OOUTaHUS.
CpaBHHBAIOT OCHOBHBIE CITOCOOBI M TTyTH
BUJI000pa30BaHuUs, OMOJIOTHUECKHIA TPOrpecc U
perpecc ¥ JeNaoT BBIBOIBI HA OCHOBE CPaBHEHUSI.
OOBSICHSIIOT MPUYHHBI IBOJIOIUH, H3MEHSIEMOCTH
BUOB. [I[pUBOIAT TOKA3aTEIBCTBA POACTBA )KUBBIX
OpPTaHU3MOB HAOCHOBE IMOJIOYKECHHI IBOIFOIIHOHHOTO
yueHwus. JloKa3pIBarOT, YTO COXpaHEHUE
MHOT000pPa3us BUIOB SBISETCS OCHOBOU
YCTOMYMBOTO pa3BuTUs 6nochepsl. [IpuBomst
OCHOBHBIE JIOKA3aTeIhCTBA IBOIOIIUU
OopraHuveckoro mupa. Pemrator 6uonornieckue
3anayn. PaboTarT ¢ mumocTpanusiMu y9eOHUKA.
BeimonHsoT 1abopaTtopHbie, MPaKTHYECKUE H
UCCJIEIOBATENLCKHUE PAOOTHI IO U3y9aeMOi TeMe.
PaboTaroT ¢ 37IEKTPOHHBIM MPHIIOKEHUEM.

[IpoucxoxaeHue Ku3HU Ha 3eMIie.

Passutue npencrasiaeHui o
BO3HUKHOBEHNM KH3HU. OTBITH D.
Penu, JI. ITactepa. I'unoressl o
MPOUCXO0XKACHUU KU3HU. COBpEMEHHBIE
B3IJIS16I HA BO3HUKHOBEHHC KU3HU.
Teopust Onapuna — XoJiaenHa.
VYcnoxxHeHHe JKUBBIX OPraHU3MOB Ha
3emJie B POLECCe IBOTFOLMHI

OnpenensioT noHATHS, GOPMHUPYEMBIE B X0/1€
U3YYEHHUS TEMbl. AHATU3UPYIOT U OLIEHUBAIOT
pa3IMYHbIE TUTIOTE3bI TPOUCXOXKICHUS )KU3HU.
XapakTepu3ylT OCHOBHBIE ATAlbl OMOJIOTHIECKOM
HBOJIIOIMH Ha 3emiie. YYacTBYIOT B AUCKYCCHH 10
00CYXJIEHUIO THIIOTE3 MPOUCXOKACHUS KUZHU U
apryMEHTHPYIOT CBOIO TOUKY 3peHus.Padoraior ¢
WUTIOCTpanusaMu yaeOHuka. Haxoasat uadopmariuio
110 U3y4aeMOl TeMe B pa3IMUHBIX HCTOYHHKAX,
AHATU3UPYIOT U OLEHUBAIOT €€, UHTEPIPETUPYIOT U
NPECTABISIIOT B pa3HbIX (hopMax (Te3HCHI,

2,3,5,6.




cooO0IIeHre, penopTaxX, aHATUTUYECKAs CIIPaBKa,
pedepar, 0630p, noprdonmo). Paborarot ¢
SJICKTPOHHBIM ITPUJIOKCHUCM.

[IpoucxoxaeHue yeaoBeKa.

I'mnoTe3bl MPOUCXO0XKACHUS YET0BEKa.
IlonoxxeHue delnoBeka B CUCTEME
YKHBOTHOTO MHUpa (KJ1acc
Mutekonuraroume, otpsia [lpumatel, pon
Jlronn). DBomIONMS YETIOBEKA, OCHOBHBIC
sranbl. Pacel yenoseka. [Ipoucxoxnenue
4yeJI0BeYECKuX pac. BumoBoe eqMHCTBO
YeJI0BEYECCTRA.

OnpenenstoT moHATHS, GOPMHUPYEMBIC B XOJIC
W3YYCHUS TEMbl. AHATH3UPYIOT U OLEHUBAIOT
pa3IMYHbIE TUTIOTE3bI TPOUCXOXKIACHHUS YETOBEKa.
OnpenensioT MoJ0KEHUE YelIOBeKa B CUCTEME
KMBOTHOTO MUpa. APTYMEHTUPOBAHHO JIOKA3bIBAIOT
NPUHAIIEKHOCTD YEJI0BEKa K ONpPE/IeIeHHOM
CHCTEMaTUYECKOU rpyniie. BeIsSBIAIOT IpU3HAKU
CXOJICTBA 3apOBIIICH YeIIOBEKA U APYTUX
MJIEKOTTMTAIOIINX KaK JOKa3aTeIbCTBO UX POJICTBA.
XapakTepu3yloT OCHOBHBIE TAllbl aHTPOIIOTCHE3A.
ApPryMEeHTHPYIOT CBOIO TOUKY 3PEHUS B XOJI€
JTUCKYCCHH TI0 00CYXICHUIO MPOOIEMBI
MIPOMCXOXKACHUS YeTOBEKa. SHAKOMSTCS C
MEXaHU3MOM Paco0Opa30BaHUs, OTMEUasi €IMHCTBO
npoucxoxaeHus pac. [IpuBogst
apryMEHTUPOBAHHYIO KPUTHUKY aHTHHAYIHON
CYIIHOCTH pacu3Ma. HaxonsaT nHpopmanmro mo
U3y4aeMoOil TeMe B Pa3IMUHbIX UCTOUYHUKAX,
AQHATM3UPYIOT U OIICHUBAIOT €€, HHTEPIIPETUPYIOT U
NPEJCTABISIOT B pa3HbIX (popMax (Te3HCHI,
COOOIICHNE, PETIOPTaX, AaHATUTHIECKAs CIIPaBKa,
pedepar, 0630p, moprdonmo). Padorarot ¢
WLTIOCTpAIMsIMA yueOHUKa. BBITOIHSIOT
n1abopaTopHbIe, NPAKTUYECKHUE U UCCIIE0BATEIbCKHE
paboTsl o u3ydyaemoi TeMe. PaGotarot ¢
DIIEKTPOHHBIM TTPUIIOKEHUEM.

2,3,5,6.

OKOCHUCTEMEBI.

24

DKoJIoru4ecKue (hakTOpHI.

Opranusm u cpena. [Ipeamer u 3agaun
HKOJIOTHH. DKOJIOTUYEeCKHEe (PaKTOPBI
cpenbl (abnoTuueckue, ONOTHIECKHUE,
AHTPONIOTEHHBIC), MX 3HAYCHHUE B KU3HU
OpraHu3MOB. 3aKOHOMEPHOCTHU BIUSHUS
HKOJIOTHYECKUX (aKTOPOB HA

OnpenenstoT moHATHS, GOPMHUPYEMBIC B XO/I€
u3ydeHus TeMbl. OnpenessitoT OCHOBHBIC 331241
COBPEMEHHOM HKOJIOTHH. Pa3in4aroT OCHOBHbBIE
TPYIIIBI 3KOJIOTHYECKUX (PAKTOPOB (AOMOTHUECKUX,
OMOTHYECKHUX, aHTPOMOTEHHBIX ). OOBSICHSIOT
3aKOHOMEPHOCTH BIIMSIHUS HKOJIOTHYECKUX (HaKTOpOB
Ha OpraHU3Mbl. XapaKTepH3yIOT OCHOBHBIC
abuotnueckue (HakTopsl (TEMIEPaTypy, BIAKHOCTD,

1,2,3,4,5,6.




OpI‘aHI/I?)MBI. BBaI/IMOOTHOH_IeHI/I}I Men(;[y
opraHu3MamMu. MeXBHI0BbIE
OTHOIIICHUA . HapaBI/ITI/I3M, XUIMHUYCCTBO,
KOHKYpEHIIHs, CHMOHO03

cBeT). OnUCHIBaIOT OCHOBHBIC OMOTHYECKHE
(bakTopbl, Ha KOHKPETHBIX MPUMEPAX
JIEMOHCTPHUPYIOT uX 3HaueHue. OIEeHUBAIOT POJh
9KOJIOTMYECKUX (PaKTOPOB B )KU3HEAEATEILHOCTH
opranu3MoB. [IpuBoaAT HOKa3aTENbCTBA
B3aMMOCBSI3€H OPraHU3MOB U OKPYKAIOIEH Cpeibl.
Pemaror Ononornueckue 3amgagn. Haxomsr
MH(}OPMALIKIO 110 U3yYaeMON TeMe B pa3InIHbIX
UCTOYHUKAX, aHAJTM3UPYIOT U OLICHUBAIOT €¢,
UHTEPIPETUPYIOT U MPEACTABISAIOT B Pa3HBIX
¢dopmax (Te3ucsl, COOOIIEHUE, PETIOPTAK,
aHaJMTUYECKas ClipaBka, pedepar, 0030p,
noptdonmo). Paborarot ¢ WITOCTpausIMu
ydaeOHHKa. PaboTaroT C 371EKTPOHHBIM
MIPHIIIOKEHUEM.

CTpyKTypa 3KOCUCTEM.

BunoBas 1 mpocTpaHCTBeHHAS
CTPYKTypa 3KocucTeM. [luriessie CBs3H,
KPYTOBOPOT BEIIECTB M MPEBPAIICHUS
SHCPTHUU B SKOCHUCTCMAX. HpI/I‘-II/IHBI
YCTOWMYUBOCTH M CMEHBI IKOCHUCTEM.
BrnusiHue yenoBeka Ha SKOCHCTEMBI.
HckyccTBeHHBIE cOOOIIIECTBa —
arpoLeHO3bl

11

OnpenenstoT NoHATUsA, GOPMUPYEMBIE B X0/I€
U3y4eHUS TeMbl. ONpenesioT CTPYKTYpPY
9KOCUCTEMBI (MIPOCTPAHCTBEHHYIO, BUJIOBYIO,
IKOJIOTHYECKYIO). [latoT XapaKTepuCcTUKY
MPOYLIEHTaM, KOHCYMEHTaM, PEeIyLICHTaM.
Brigenstor cymecTBeHHbIE TPU3HAKA SKOCUCTEM,
mpolecca KpyroBopoTa BEIIECTB U PEBpaIeHHH
9HEeprum B 3kocucteMax. OOBSICHAIOT IPUIUHBI
YCTOMYMBOCTH M CMEHBI SKOCUCTEM. XapaKTEPU3YIOT
BIIMSTHUE Y€JIOBEKa Ha IKOCHCTeMbl. CpaBHUBAIOT
HCKYCCTBEHHbIE 1 €CTECTBEHHBIE SKOCHUCTEMBI.
JenaroT BbIBO/IbI HA OCHOBE cpaBHEHUs. COCTaBISAIOT
3JIeMEHTapHbIE CXEMbI IEpEHOCa BEIIECTB U YHEPTUU
B 9KocucTeMax (1enu u cetu). Haxomsr
MH(}OPMALIKIO 110 U3yYaeMON TeME B pa3INnIHBIX
HCTOYHUKAX, aHAJTM3UPYIOT U OLICHUBAIOT €¢,
UHTEPIPETUPYIOT U MPEACTABISAIOT B Pa3HBIX
dopMmax (Te3UChl, COOOIICHUE, PEITOPTAXK,
aHaJMTUYECKas clipaBka, pedepar, 0030p,
noptdonuo). Pemaiot Ononornueckue 3a1aum.
PaGoTaroT ¢ mutocTpanusamMu yaeOHHUKa.
BrimonHsroT 1abopaTtopHble, MPaKTUIECKUE U

1,2,3,4,5,6.




UCCJIEIOBATEIHLCKHUE PA0OTHI IO U3ydaeMOi TeMe.
PaboTaloT ¢ 371IeKTPOHHBIM NPUITOKEHUEM.

buocdepa — riobanpHas sKocHCTEMA.

buocdepa — riobanpHas sKocucTEMA.
CocraB u cTpyKTypa 6uochepsl. YueHue
B. 1. Bepnanckoro o 6uocepe. Ponb
JKUBBIX OPraHU3MOB B Onocdepe.
buomacca3emnu. buonornueckuii
KPYrOBOPOT BEIIECTB (Ha IpuMepe
KpyroBOpOoTa BOJBI U YIJIEPOA)

OnpenensiroT moHATHS, GOPMUPYEMBIE B XOJIE
W3YYEHHUS TEMbl. XapaKTepU3yIlOoT U CPaBHUBAIOT
OCHOBHBIE TUITBI BellleCTBa OHOC(hEpHI.
XapakTepusyroT coiep)KaHue yueHUs
B.N.Bepnazackoro o 6uocdepe, ero BKiaza B
pa3BuTHe Onosiornueckoi Hayku. [IpuBoasT
JI0KA3aTeJIbCTBA EANHCTBA KUBOU U HEXKUBOU
MIPUPO/IBI, UCIIONIb3YS 3HAHUS O KPYTOBOPOTE
BEIIECTBB Onocdepe. XapakTepus3yroT poJib )KUBBIX
OpraHu3MoB B 6nocdepe. BoIaestoT cymecTBeHHbIC
MPHU3HAKY TIPOIEcca KPYrOoBOPOTa BEIIECTB U
npeBpalieHuii s3Hepruu B onocdepe. [Ipuanmarot
ydacTue B IUCKYCCUU 10 TeMe «BeuHa mu
o6uocdepa?y», apryMEHTUPOBAHHO BBICKA3BIBAIOT
coOcTBeHHOE MHeHUE. Haxonar nHpopManuio mo
M3y4aeMoil TeMe B pa3IMuHbIX UCTOYHHUKAX,
AHATM3UPYIOT U OIEHUBAIOT €€, UHTEPIPETUPYIOT U
MIPEACTABIISIIOT B Pa3HBIX opMax (TE3HUCHI,
cooO0IIIeHre, penopTaX, AaHATUTUYECKAs CIIPaBKa,
pedepar, 0630p, moprdonmo). Pemaror
Ouonoruveckue 3aaauu. PaboraroT ¢
WUTIOCTpaUsIMH yueOHUKa. BpImoaHsioT
n1abopaTopHbIe, MPAKTUIECKHUE U UCCIIEIOBATEILCKIE
paboTsl o u3ydaemon TeMe. PabotaroT ¢
DJIEKTPOHHBIM IIPUIIOKEHHE.

1,2,3,4,5,6.

buocdepa n yenosexk.

buocdepa n yenosek. ['modansHbBIE
HKOJIOTHUECKHUE MPOOIIEMBI U IYTH UX
pemienus. [TocneacTBust nesTeNbHOCTH
YyeJoBeKa JJI OKpYKarolel cpeibl.
[IpaBuiia moBeaeHUS B TPUPOTHOMN
cpene.OxpaHa NpUpOAblI U PAllMOHATIBHOE
MCIOJIb30BAaHUE IPUPOTHBIX PECYPCOB

OnpenenstoT NoHATUsA, GOpMUPYEMBIE B X0O/I€
W3Yy4YEHUsl TEMbl. AHAIU3UPYIOT U OLIEHUBAIOT
COBpPEMEHHBIE IN100abHbIE SKOJIOTHYECKHE
POOJIEMBI U ITYTH UX PEIICHHSI, TOCIEICTBHUS
COOCTBEHHOM JIEATEIILHOCTH B OKPY’KAIOIIECH CpejIe;
OMOJOTUYECKYI0 HH(DOPMALIHIO O TII00ATHHBIX
9KOJIOTHUECKHX MpobiieMax, MoJydaeMyto U3 pa3HbIX
MCTOYHHMKOB; LIEJIEBbIE U CMBICJIOBBIE YCTAHOBKH B
CBOMX JIEUCTBUSAX U MOCTYNKAX MO OTHOIICHHIO K
OKpY’KarollleH cpee. BeIaBUratoT runoressl 0

1,2,3,4,5,6.




BO3MOJKHBIX MOCIIEJICTBUSX JIEATEIBHOCTH YEIOBEKA
B DKOCHCTEMax. ApryMEHTUPYIOT CBOIO TOUKY
3peHUs B XOJI€ TUCKYCCHH 1O 00CYKICHHUIO
JKoJIoruueckux npodiuem. [Ipeacrasnsior
pe3yabTaThl CBOETO MCCIIEI0BaHUS (IPOEKTA).
OOGOCHOBBIBAIOT IIPaBMJIa TOBEACHHS B IPUPOTHOM
cpene. PackppiBatoT mpoOIeMbl pariioOHAILHOTO
MPUPOIONIOIB30BaHUS, OXPAaHbI IPUPOABL: 3aLTUTHI
OT 3arpsi3HEHUH, COXpaHEHUS €CTECTBEHHBIX
OHOreoLeH030B U MaMATHUKOB MPUPO/IBI,
obecrnieueHrne MPUPOJTHBIMHI pEeCypcaMu HaceIeHUS
maHeTel. HaxonsaT nagopManuio mo n3ydaeMoit
TEeMe B pa3INYHBIX HCTOYHUKAX, AHATTU3UPYIOT U
OLICHUBAIOT €€, UHTEPIPETUPYIOT U MPEJICTABIISIOT B
pasHbIX (hopmax (TEe3UCHI, COOOIICHHE, PETIOPTAK,
aHaJMTUYECKas CripaBka, pedepart, 0030p,
noptdonmo). Paborarot ¢ mimocTpanusiMu
ydyeOHHKa. Permaror Guosornaeckue 3aaaq.
BrimonustoT 1abopatopHble, MPaKTUIECKUE U
UCCIIeIOBATENbCKHUE Pa0OTHI IO U3ydaeMOl TeMe.
PaboTaroT ¢ AIEKTPOHHBIM MPUIIOKEHUEM

3aKIroyeHue

1 HroroBast KOHTpoIbHAs paboTa 1o

6uonoruu 3a kype 11 xmacca.

3.6.

COT'JTACOBAHO
[IpoToko:n 3aceqanus METOANYECKOTO OObETUHEHHUS
YUUTEIIEH €CTECTBEHHBIX HAYK
or 27.08.2021 nporokoi Ne 1
Hmutpuesa A. A.

COI'NTACOBAHO

3aMECTUTENb IUpeKTopa 1o Y BP

Tapxoga E.1O.
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