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MNOACHUTEJIBbHAS 3ATIMCKA

Iporpamma o yue6uOMy npenmMery "buonorus” (nanee - 61oyIorys) Ha ypoBHE CpeJHEro oomero o6pa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpazosannu B Poccuiickoit @enepanum», PI'OC COO, Konnenuuu npenogaBaHus
y4eOHOro npeaMera «BHoorusy 1 OCHOBHBIX OJIOXKEHHH (eaepanbHoii pabodeii mporpaMMbl BOCITUTAHNSI.

Yuebupiii npeamet «buosorus» yriyonéaHoro ypoBHs u3ydeHus (10—11 kmaccel) ABISETCS OIHUM M3 KOMIIOHEHTOB IMpPEIMETHOMH
obnactu «EctecTBeHHO-HayuHble mpenmersl». CoriacHo nonoxeHusM @®I'OC COO mpodunpHble ydeOHbIE HpPEAMETHI, HW3ydaeMble Ha
yrIIyONEHHOM ypOBHE, SIBISIOTCS criocoboM auddepeniuauy o0yueHns: Ha ypoBHE CPEIHEero o0IIero oopa3oBaHus U MPU3BAHbI 00ECIICYUTH
MIPEEMCTBEHHOCTD MEK/Ty OCHOBHBIM OOIINM, CPEIHIM OOIINM, CPETHUM PO eCCHOHATIBHBIM U BRICIINM 00pa3oBaHHeM. B To ke BpeMst KayIbIit
U3 3THX Y4eOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha IPHOPUTETHOE pelieHHe oOpa3oBaTeNbHBIX, BOCIHTATEIBHBIX U Pa3BHBAIOLINX
3aj1a4, CBSI3aHHBIX C NMpodopreHTanneld 00yJaronuxcs 1 CTUMYIHPOBaHHEM HHTepeca K KOHKPETHOH 00JIacTH Hay9IHOTO 3HAHMSI, CBI3aHHOTO C
OHoJIOTHEeH, METUIIMHON, SKOJIOTHEH, TICHXOJIOTHEH, CIIOPTOM MJIM BOSHHBIM JICJIOM.

[Iporpamma o yuebnomy npeamety "buosnorus” naét npencraBieHue o ey U 3a1adax U3ydeHus yaeOHoro npeamera «buonorus» Ha
yriIyOnéHHOM YPOBHE, ONpEeNsieT o0s3aTenbHOe (HHBAPHAHTHOE) MPEAMETHOE COJEPIKaHUE, €r0 CTPYKTYPHPOBAHUE IO pa3fiellaM U TeMaM,
pacmpeneneHne 10 KiaccaM, pPeKOMEHAYeT MOCIeJOBaTeIbHOCTh H3ydeHHs YueOHOro MarepHana ¢ Y4€TOM MEXIPEIAMETHBIX U
BHYTPHIIPEAMETHBIX CBSI3¢H, JOTHKM y4eOHOro Mpolecca, BO3PacTHBIX 0coOeHHOCTel oOydaromuxcs. B mporpamme mo 6uonorun peanu3oBaH
NPUHIUI TIPeeMCTBEHHOCTH C W3y4YeHHeM OHOJIOTMHM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs, Ojarojapsi 4eMy IpOCMaTpHBAaeTCS
HaNPaBJICHHOCTh Ha IOCNEAYIOIIee pa3BUTHE OWONOTHYECKUX 3HAHUH, OPHUEHTHPOBAHHBIX Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHS, 3KOJOTMYECKOTO MBIIUICHUS, IPECTaBICHUH O 3J0pOBOM oOOpa3e JXH3HH, Ha BOCIHUTAHHE OEpEeKHOTO OTHOIICHUS K
OKpY’Karomel mpupoHoi cpene. B mporpammMe o GHoOrny Takke MOKa3aHBI BO3ZMOXKHOCTH ydeOHOTo npenMera «buonorus» B peaan3annu
tpeboBannii ®I'OC COO K mIaHUPYEeMBIM JTHYHOCTHBIM, METAlPEIMETHBIM W TMPEIMETHBIM pe3yibTaraM oOydeHus W B (hOpMHpOBaHHH
OCHOBHBIX BHJIOB YueOHO-IT03HABATEIbHON AEATEIBHOCTH O0YYAIONIMXCS 10 OCBOCHHUIO COJEP KaHMsI OMOIOrMIeckoro o0pa3oBaHHs HA yPOBHE
cpemHero oomero o0pa3oBaHusL.

YueOHpl mpeamer «buoNOTHA» Ha YpPOBHE CpegHEro o0mero oOpa3oBaHHs 3aBeplIacT OHMOJOTHYecKoe OOpa3oBaHHE B IIKOJIE H
OpPHEHTHPOBaH Ha paclIMpeHHe W yriyOJeHHe 3HaHWi 00ydJaroIuXxcs O YKHBOW IPHpPOJE, OCHOBaX MOJIEKYJISIPHOW M KJIETOYHOH Ouoioruw,
9MOPHOJIOTHH 1 OMOJIOTHH PAa3BUTHUS, TEHETHKH, CEJICKIHH, OMOTEXHOJIOTHH, YBOJIIOIIMOHHOTO YUSHUS U SKOJIOTUH.

U3zyuenne yaebHoro npeamera «bruosorus» Ha yriryOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha MOATOTOBKY 00YYaIOMUXCSI K HOCIEAYIOIEMY
MOJYYEHUIO OHOJIOTMYECKOro 00pa3oBaHMs B By3aX M OpraHHM3alMsAX CpeAHEro npogdeccHoHaIbHOro oOpa3zoBaHus. OCHOBY €ro COIEpIKaHHS
COCTaBIISIET CHCTEMa OMONOTHYECKUX 3HAHWH, MONYYEHHBIX NPU H3YYCHUH OOYYarOUIMMHCS COOTBETCTBYIOIIMX CHCTEMAaTHUECKHUX DPa3feloB
OHOJIOTUH Ha YPOBHE OCHOBHOTO 00mmiero oOpasoBanusa, B 10—11 kimaccax 5TH 3HaHHS MOJYy4YaroT pa3BUTHE. Tak, pacIIMpPEeHbl U YriIyOleHBI
OHoIOTHYECKNE 3HAHUS O PACTEHHAX, KUBOTHBIX, TPHOaX, OaKTepHsAX, OPraHU3Me 4eNoBeKa, OOIIIX 3aKOHOMEPHOCTSAX KH3HH, JOMOIHUTETHHO
BKJTIOYEHBI OMOJIOTMYECKHE CBEJCHUS NPHKIAJHOTO M IIOMCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCIONB30BaTh KaK OPUEHTHPHI I
MOCIIeyIoIIero BeIOopa npodeccun. Bo3mMoxHa Taroke MHTErparys OMOJIOTHYECKHX 3HAHUH C COOTBETCTBYIOIIMMHU 3HAHHSMH, ITOIYICHHBIMH
00y4JaronMMICs P U3Y4SHUH (QU3UKU, XUMUH, Teorpadiy 1 MaTeMaTHUKH.

CrpyKTypa IporpaMMsl o yueOHoMy npeamMety "bruonorus" oTpakaeT CHCTEMHO-YPOBHEBBIH M SBOJIOIMOHHBIA MOAXOABI K U3YUSHUIO
ononorun. CoriaacHo UM, U3yJaroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTePHBIE JUISl )KUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHHU3ALNH, SBOJIOLIH
OpPraHWYecKOro MUpa Ha 3eMile, COXpaHeHHUs] OMOIOTHYECKOTo pa3HooOpa3us miaHeTsl. Tak, B 10 kiacce M3y4aroTCsi OCHOBBI MOJIEKYJISIPHO U
KJIETOYHOH OWOJIOTHH, SMOpPHOJOTHM W OWOJIOTHMH pPAa3BUTHS, TEHETHKH M CEJeKIWH, OWOTEeXHOJOTMH M CHHTETUYECKOW OHMOJIOTHH,
aKTyaJIM3UPYIOTCS 3HAHMS 00yJaloIIMXcs 10 OOTaHMKE, 300JI0THH, aHATOMHUH, (DU3HOJIOTHH denoBeka. B 11 kmacce n3ydaroTcst 9BONIOIMOHHOE
ydeHre, OCHOBBI 3KOJIOTHH U yueHHe o buocdepe.

YueOHbIid ipeaMeT «BHoNoTHs» MPU3BaH 00EeCIeYNTh OCBOCHHE 00YJAIOIIUMHUCS OHOJIOTHYECKUX TEOPHI U 3aKOHOB, UJICH, MPUHIIUIIOB
U MIPaBUJI, JISKALINX B OCHOBE COBPEMEHHOI! €CTECTBEHHO-HAYYHOI KapTHHBI MUPA, 3HAHUH O CTPOSHUH, MHOr000pa3uK 1 0COOSHHOCTSIX KJICTKH,
OopraHu3ma, HONYJSIIUH, OHMOLEHO03a, DKOCHCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTIDKCHHSX, COBPEMEHHBIX HCCIEIOBAHHAX B OHOJIOTHH,
MIPUKJIATHBIX aCMeKTax OHOJIOTMYECKHX 3HaHWH. J{Js pa3BUTHS U MOJIepKaHUs HHTEepeca 00yJarouXcsl K OHOJIOTHU HapsiLy CO 3HAYUTEIbHBIM
00BEMOM TEOPETHYECKOTO MaTepHaa B COIepKaHUH TPOTrPaMMBI IO OHOJIOTHH IPEyCMOTPEHO 3HAKOMCTBO C HICTOPUEH CTAHOBIICHUS U Pa3BUTHUS
TOW WIIH WHOI 001acTH OMONIOTHH, BKIAIOM OTE€UECTBEHHBIX M 3apYOSKHBIX YUEHBIX B pEIICHHE BAKHEHIITNX OHOIOTHIECKUX W YKOIOTHIECKIX
mpooIIeM.

Lens n3yuenust yaebHoro mpeamera «buonorus» Ha yrayOIéHHOM ypOBHE — OBIAJEHHE OOYYAIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-
(YHKIMOHATBHON OPraHU3aIMHU SKUBBIX CHCTEM PA3HOTO PaHTa M MPHOOPETeHNE YMEHUIT HCIIO0Ib30BaTh 3TH 3HAHUS B (JOPMHUPOBAHUN HHTEpeca
K onpene€HHON 00J1acTH NMPOQeCcCHOHABHON AEATEIbHOCTH, CBI3aHHON ¢ OMOJIOTHEH, MK K BEIOOPY yueOHOTO 3aBe/ieHUs sl TPOIOIDKEHUS
OHMOJIOrNYECKOro 00pa3oBaHMsI.

JlocTikenue e u3ydeHus yaeOHoro npenmera «bronorus» Ha yriryonéHHOM ypoBHE 00eCIIeYMBaeTCsl PEIICHUEM CIIEAYIOIINX 3a/1ay:

0CBOCHHE 00YJaIOIMMUCS CUCTEMbI OUOIIOTHYECKIX 3HAHUH: 00 OCHOBHBIX OHOJIOTHYECKHX TEOPHSIX, KOHLSMIHSX, THIIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TPaBHJAX, COCTABIIOMIMX COBPEMEHHYIO €CTECTBEHHO-HAyUHYIO KapTHHY MHpa; O CTPOEHHH, MHOTOOOpa3Hu u
0COOCHHOCTSIX OHOJIOTHYECKHX CHCTeM (KJIETKa, OPTaHW3M, IIONyJSANus, BHA, OHOTeoreHo3, Omocgepa); O BBITAIOIIUXCS OTKPBITHAX H
COBPEMEHHBIX UCCIIEI0OBAaHMSAX B OHOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIMXCS C METOAAMH IIO3HAHWS JKUBOM HPUPOJBI: HCCIENOBATENECKIMH METOJaMH OHMOJOTHYECKHX HayK
(MONIEKYJSIPHOM M KIJICTOYHOW OMOJIOTHH, SMOPHOJIOTMH M OWOJIOTMH DPAa3BUTHUS, 'CHETHKH W CEJICKLHH, OMOTEXHOJIOTMH M CHHTETHYECKOM
OMOJIOTUH, TTAJICOHTOJIOTHH, IKOJIIOTHH ); METOJ[AMH CaMOCTOSITEIFHOTO NMPOBEACHHSI OMOJIOTHYECKUX HCCIISJOBAHUI B 1a00OPaTOPHUHU U B IIPUPOJIE
(Habur0IeHIE, H3MEPEHHe, IKCIICPUMEHT, MOACIUPOBAHNUE);

OBJIaACHUEC O6y‘la}OHlHMPlCﬂ YMEHHUSAMU: CaMOCTOATEIbHO HAXOAUTh, aHAJIU3UPOBATh U HCIIOJIB30BaTh 6I/IOJ'[OFPI'-ICCKy}O HH(bOpMaLlI/lPO;
MOJTBE30BAaThCSl  OMOJIOTMYECKOH TEPMHHOJNOTHEH ¥ CHMBOJIMKOH; YCTaHAaBIMBATh CBSI3b MEXIy pPa3BUTHEM OHONOTHH U COIHANBHO-
9KOHOMHYECKHMH 1 SKOJOTHUECKUMH IIPOOJIeMaMH IeI0BEYECTBA; OLEHUBATH ITOCIIEACTBHS CBOCH NEATEIHHOCTH MO OTHOIICHHUIO K OKpY Karomeit
MIPUPOJHON cpene, COOCTBEHHOMY 3[0OPOBBIO M 3[0POBBIO OKPYKAIOIIMX JIOJeH; OOOCHOBBIBATE M COONIONATH Mephl MPO(MIAKTHKH
nH(EKIMOHHBIX 3a00JIeBaHNMi, paBHIIa HOBECHHS B IPUPOJIE U 00ecTIedeH s 6€30MacHOCTH COOCTBEHHON XKNU3HEEATETHHOCTH B UPE3BEITAHHBIX
CHUTYalMsIX IPUPOTHOTO U TEXHOTECHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHbIE Hay4YHbIE OTKPHITHS B 00J1aCTH OHOJIOTHHY;

pasBUTHE Y 06y'-la}ouu/1xc;1 UHTEJUICKTYaJIbHBIX U TBOPUYECKUX CHOCOGHOCTeﬁ B IPOLECCE 3HAKOMCTBA C BBIAAOIIUMUCA OTKPBITUAMU U
COBPEMEHHBIMHU HCCIIEIOBAaHUSMHU B OHOJIOTMH, PEUIAeMbIMH €10 MPOOJeMaMH, METOAOJOrHeld OMOJIOTHYECKOTO HUCCIEIOBaHMsI, MPOBEACHHS
9KCIIEPUMEHTAIIbHBIX UCCIIEI0BAaHUH, PEIICHUs] OMOJIOTUUECKUX 3a1a4, MOASIHPOBAHUS OMOJIOTNYECKUX 0OBEKTOB M MPOLECCOB;

BOCHHTAaHHE Yy OOydYaromuxcsi EHHOCTHOTO OTHOIICHUS K JXMBOH HPHPOAE B LEJIOM U K OTHACIBbHBIM €€ OOBEeKTaM M SBICHUSM;
(OpMHpOBaHUE IKOJIOTHYECKOH, TeHETHIEeCKOH I'paMOTHOCTH, 00IIell KyJIbTyphl MOBEICHUS B IPHPOAE; WHTETPAIMH €CTECTBCHHO-HAYYHBIX
3HAHUH;



IpuoOpeTeHne 00YJarOIIMMHICS KOMIIETEHTHOCTH B PAI[IOHAIBHOM IPUPOIOTIOIB30BaHUH (COOIIIOICHNE TIPABHJI ITOBEICHUS B IPUPOJIE,
OXpaHBl BHIOB, SKOCHCTEM, OHMOC(EpHI), COXPAHEHHH COOCTBEHHOTO 3I0POBbSI U 37I0POBBSl OKPYXKAIOMMX JIHOJIeH (COOMIONeHUsS Mep
npoduakTuky 3aboseBaHui, obOecriedeHne 0e30MAaCHOCTH JKHU3HEIEATeIbHOCTH B UPE3BBIYAIHBIX CHUTYAIMsAX HPUPOIHOTO M TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIOJIb30BaHNs OMONOTHYECKHX 3HAHUH U yMEHUH B IOBCETHEBHON KU3HH;

CO3/1aHMEe YCIOBUI AJIsI OCO3HAHHOTO BHIOOpa OOYYAarOIIMMHCS WHAWBUIYaTbHOH 00pa3oBaTEeNbHON TPacKTOPHUH, CIOCOOCTBYIOLICH
MOCIEeTYIoIEMY TPO(dECCHOHAIBHOMY CaMOOIIPEIENICHNIO, B COOTBETCTBUH C MHAUBUAYAIbHBIMA HHTEPECAMU U TIOTPEOHOCTSIMU PETHOHA.

OO11ee 4nCIIo 4acoB, OTBEICHHBIX HAa M3y4YeHHE OMOJIOTHH Ha yriIyOJEHHOM YPOBHE CpeiHero obmiero oopasoBaHus, coctaBisieT 204
gaca: B 10 xiacce — 102 gaca (3 gaca B Hezemo), B 11 kimacce — 102 waca (3 gaca B Hezelno).

OT160p OpraHU3aIMOHHBIX (OPM, METOAOB U CPEACTB OOYUCHHUS! OMOJIOTHH OCYIIECTBIIETCS ¢ YIETOM CIICNN(HKU €ro COACpKaHUs U
HAIPaBJICHHOCTH HA MPOJIODKEHIE OHOJIOTHIECKOro 00pa30BaHuUs B OPraHM3AIMAX CPETHETr0 MPOo(ECCHOHAILHOTO U BRICIIIET0 00pa30BaHusI.

O0s13aTeNbHBIM yCJIOBHEM NIpH 00y4eHHH OHOJIOTMU Ha YIIyOIEHHOM YpOBHE SIBISIETCS IIPOBEJCHHE JJAOOPATOPHBIX M NMPAKTHIECKUX
pabot. Takxke ydacTe OOydaroIIUXCs B BBINOJHEHHH NPOEKTHBIX M y4eOHO-HCCIENOBAaTENbCKUX PabOT, TEMAaTHKa KOTOPBIX OMpeneiseTcs
YUHTENIEM Ha OCHOBE UMEIOIMINXCS] MaTePUATbHO-TEXHUYECKIX PECYPCOB M MECTHBIX IPHUPOIHBIX YCIOBHH.

COJEP)KAHUE OBYYEHMUS

10 KJIACC

ConeprkaHue IpOrpaMMBl, BEIIEICHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY IOCYapCTBEHHOH utorosoit arrectrarmu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemMeHHass OHMOJOTHsI — KOMILIEKCHas Hayka. KpaTkas mctopus pasBuTust Ouonoruu. buomormdeckne Haykn M H3ydaeMble HMH
npo6iieMsl. OyHIaMeHTAIbHBIE, TPUKIIAJHbIE U TIONCKOBBIC HAYYHBIE HCCIICOBAaHUS B OUOJIOTHH.

3HaueHne OHoOJOTHMH B (POPMHPOBAHHH COBPEMEHHOIl €CTECTBEHHO-Hay4HOH KapTHHBI mupa. IIpodeccum, cBsizaHHBIE ¢ OMOJIOTHEH.
3HaueHne OMOJIOTHH B IIPAKTUYECKOH IesATeNbHOCTH YeJI0BeKa: MeINIINHE, CEIbCKOM XO3SIHCTBE, IPOMBIIUICHHOCTH, OXpaHe MPUPO/IBL.

JemoHcTpanuu

Moptpertsr: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, U. dapsun, Y. [apseit, I'. Mennens, B. U. Bepuanckuit, U. I1. [Tanos,
W. N. Meunuxos, H. 1. Basunos, H. B. Tumodees-Pecorckuit, Ix. Yorcon, ®@. Kpuk, . K. bemnses.

Tabmumps! u cxembl: «CBsA3b OMOJIOTHH C APYTUMHU HayKaMu», «CucTeMa OMOIOTHYECKUX HAYK».

Tema 2. ’KuBble cuCTEMBbI H HX H3yYeHHe

JXKuBble cuCTeMBbI Kak MpeaMeT n3ydeHus Ononoruu. CBOMCTBA JKMBBIX CHCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U
LIEJIOCTHOCTh, CJIOXKHOCTb M YIOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPraHM3allMsl, CAMOBOCIIPOU3BEACHHE, Ppa3ApakuMOCTb,
HU3MEHUYHUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHM3alluM KHUBBIX CHCTEM: MOJICKYJISIPHBIN, KICTOYHBIN, TKAHEBbIM, OPraHU3MEHHBIH, IONMYJSAIMOHHO-BUIOBOM,
9KOCHCTEMHEIH (OnoreoneHoTHYecKHi), 6rochepHsIi. [Tporeccsl, MporcXosIye B )KUBBIX cucTeMax. OCHOBHBIE IPU3HAKHU KHUBOTO. JKHU3HB Kak
¢dopma cymecTBoBaHUs MaTepun. Hayku, n3ydaromue 1Bl CHCTEMBI Ha Pa3HBIX YPOBHAX OPTraHU3aLUH.

W3zyuenne xuBbIX cucteM. Metonsl 6nonormueckoi Haykn. HaGmioneHune, n3aMepeHue, 3KCIEPHMEHT, CUCTEMaTH3allNsl, METaaHAIN3.
[TonstTue o 3aBucuMol M He3aBUcUMOW nepemeHHOM. [InanupoBanue skcnepumenta. [locraHoBka u mpoBepka runores. Hynesast runoresa.
IMonsitue BoIOOpKK M e€ mocToBepHOCTH. Pazbpoc B Omonormuecknx maHHBIX. OIEHKa JOCTOBEPHOCTH NMOIYYCHHBIX Pe3yNIbTaToB. [IpHamHbI
HCKaKCHMS Pe3yJIbTaTOB dKcrepuMeHTa. [IoHsATHE CTaTHCTHUECKOro TecTa.

JemMoHCcTpanuu

Tabmuie! 1 cxembl: «OCHOBHBIE PU3HAKH JKU3HNY, «BHomornyeckue cucreMbl», «CBOMCTBA )KHUBOH MaTepUu», «YPOBHHU OpraHU3alMN
XKUBOI mpupoasD», «CTpoeHue *KUBOTHOM KieTku», «TkaHU XKUBOTHBIX», «CHCTEMBl OPraHOB YEJIOBEUECKOIO OpraHusMay», «buoreoueHosy,
«buocdepayr, «MeToabl U3ydeHNUs )KUBOU TIPUPOIBD.

O6opynoBaHue: 1a00paTOpHOE 000PYAOBaHUE IS MPOBEACHNS HAOMIONCHU, N3MEPEHHH, SKCTIEPIMEHTOB.

IIpakTHyeckas padorta «/cronb30BaHNe Pa3IHIHBIX METOJOB IIPU N3yIEHUHN JKHBBIX CHCTEMY.

Tema 3. Buosorust Ki1eTku

Kierka — cTpykTypHO-(GYHKIHOHAJIbHAs eAWHMIA KUBOro. McTopust oTkphiTus Kietku. Padoter P. I'yka, A. JleBenryka. Kierounas
teopus (T. [lIBann, M. Illneiinen, P. Bupxos). OCHOBHBIE HOJIOXKEHHSI COBPEMEHHOMN KJIETOYHON TEOPUH.

Mertoapl MOJEKYJSIPHOH M KIETOYHOW OWOJOTMM: MHKPOCKOIHMS, Xpomarorpadus, 3ieKTpodope3, METoJ MEYeHbIX aTOMOB,
muddepenansHoe  HEeHTpU(YTUPOBaHNe, KYJIbTUBHPOBAHUE KIETOK. M3yuenue Qukcuposannvix Kiemox. IINEKTPOHHAsT MUKPOCKOIHSL.
Konghokanvnas muxpockonus. Bumansnoe (npusicusnennoe) usyuenue Kiemox.

JeMoncTpauuu

Ioptpertsr: P. I'yk, A. JleBenryk, T. llIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuis! 1 cxeMsl: «CBETOBOH MUKPOCKOI, «DIEKTPOHHBIH MUKPOCKOI», «VICTOpHS pa3BUTHS METOJJOB MUKPOCKOIIHI.

O06opynoBaHKe: CBETOBOW MUKPOCKOII, MUKPOTIPETIapaThl PACTUTENIBHBIX, )KHBOTHBIX M OaKTEPHABHBIX KIIETOK.

IIpakTnyeckast pa6ora «lI3yuyeHHe MeETOMOB KIETOUHOI Ounosnoruu (xpomarorpadus, smekTpodopes, aupdepeHInaIbHOS
neHtpudyruposanue, [TLP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XuMHYecKUi cocTaB KiIeTKd. Makpo-, MUKpO- M yJIbTPaMHKPO3JIeMeHThl. Boga u e€ ponb kak pacTBOpPHUTENs, peareHTa, ydacTHe B
CTPYKTYPHUPOBAHUH KIETKH, TEIIOPETYISAIHN. MHUHepaTbHbIe BEIIECTBA KICTKU, X OMOJIOTHYIecKast poiib. Poiib KATHOHOB M aHUOHOB B KIJIETKE.

OpraHudeckre BemecTBa KieTKH. buonormueckue moimmepsl. benkn. AMHHOKHCIOTHBIH cocTtaB OenkoB. CTpyKTyphl OemKoBOM
MostekyJsl. [lepBudHas cTpykrypa Genka, HenTHaHas CBI3b. BTopuuHas, TpeTiHyHas, 4eTBepTHIHAs CTPYKTYpHL. JleHaTypanus. CBoHicTBa OEIKOB.
Knaccuduxanus 6enkos. buonorndeckue GpyHKIuu 6ekoB. [Ipuonoi.

YraeBoasl. MoHOCaXapubl, JUCAXapUIbI, OJMTOCaXapuIbl U monucaxapuasl. OOIMil IaH CTPOCHUS U (PU3NKO-XMMHUYECKHE CBOWCTBA
yriieBooB. bronornueckue GyHKIMU yIIICBOIOB.

Jlunuasr. TuapodunbHo-ruApodoOHbIe cBolicTBa. Knaccudukaums munuaos. Tpuriuuepuasl, ¢ochoaunuibl, BOCKH, CTEPOHMIBL.
Bbuonornveckne ¢yHkumu aunuaoB. OOmme CBOWCTBa OHONOTHYECKHMX MeMOpaH — TeKy4decTb, CIIOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJTYTIPOHUIIAEMOCTb.

Hyxneunossie xucnorsl. JTHK u PHK. Crpoenue HyknenHoBbIx kucinoT. Hyxmeorunsl I[Ipunnun kommiuementapHoctu. ITpasuio
Yapragda. Crpykrypa JJHK — nBoitnast crimpans. Mecronaxoxaenue u 6uonorudeckue pynknun JHK. Bunsr PHK. @ynaxium PHK B kierke.

Crpoenne Monekynsl AT®. Makposprudeckue cpszu B Monekyne AT®. Buonormueckne ¢ynkuun AT®. BoccranoBieHHEBIC
MePeHOCUNKH, uX QyHKIMH B KieTke. [pyeue nykieosuompugocgpamor (HT®). CexsenupoBanue [THK. Memooul eenomuru, mpanckpunmomuxu,
npoOmMeoMuKi.



CrpykrypHas Ouonorus: OHoXuMuUeckne n OHodu3MUecKkue MCCIIeNOBAaHMUS COCTaBa U NPOCTPAHCTBEHHON CTPYKTYPHI OHOMOJIEKYII.
Mooenuposanue cmpykmypuvl u @ynkyuii ouomonexyn u ux komniexkcos. Komnviomepnuiii ouzaiin u opeanuyeckuli cunmes OUOMOIEKYL U UX
HenpupoOHbIX AHANO0208.

JdeMoHcTpanuu

Hoptpertsr: JI. Ilonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paunxnun, ®. Canrep, C. [Ipy3unep.

Huarpammer: «PacnpeneneHue XMMHYECKUX 3JEMEHTOB B HEXHMBOW NpHUpone», «PacmpeneneHue XMMHUECKHUX JJIEMEHTOB B >KHBOM
TIPUPOTIEH.

Tabmumer u cxemsl: «llepnoaudeckass TaOmMIAa XMMHYECKUX 3JIeMEHTOBY», «CTpoeHHMe MOJEKyIsl BOABI», «BemecrBa B cocraBe
oprann3MoBy, «CTpoeHne MOJIeKysbl Oenkay, «CTpyKTypsl OelkoBoH MOJIEKymbl», «CTpoeHHe MOJEKyN YrieBomoB», «CTpoeHHe MOJICKYI
munuaoBy, «HykinenHoBble KUCIOTED», «CTpoeHue MoseKyasl ATDy.

O06opynoBaHre: XUMHYECKast IOCY/ia 1 000pyIOBaHHE.

JladopaTopHas padora «OOHapykeHHE OCIIKOB € TIOMOIIBIO KaUeCTBEHHBIX PEaKIIHii».

JlabopaTopHasi padoTta «lccienoBanue HyKJIEHHOBBIX KHCIOT, BBIJEICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenHe U PYHKIMM KJIETKH

Tums! KIETOK: 3yKapHOTHUYECKast U pokaproTHyeckas. CTpyKTypHO-(DyHKIIMOHAIbHBIE 00Pa30BaHUs KIETKH.

CrpoeHne npokaproTHIeckoi kiaeTkr. Kierounas crenka 6akrepuii u apxeit. OCOOEHHOCTH CTPOCHUS reTepoTpodHOI 1 aBTOTPOodHHOI
MIPOKAPHOTHYECKHUX KIETOK. MeCTo M pojb IIPOKapHoT B OHOLEHO3aX.

CrpoeHre ¥ (QYHKIIMOHUPOBaHHE dyKapHOoTHUecKor kieTku. IlnasmaTndeckas MemOpaHa (turasmanemma). CTpyKTypa Ia3MaTHIecKoit
MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IIa3MaTHIecKyio MeMOpaHy: maccuBHEIN (quddy3us, obneraénnas quddy3ust), ak THBHBIH (TTepBUYHBIN
Y BTOPUYHBINA aKTUBHBIHN TpaHcopT). [lomynporuiaeMmocts MeMOpaHsl. PaboTa HaTpuii-KanneBoro Hacoca. JHAONUTO3: THHOIUTO3, (paronuros.
Dx3ouuto3. Knerounas crenka. CTpykTypa u GyHKIUH KIETOYHON CTEHKH PacTeHHi, TPHOOB.

Huromnasma. Iuro3oms. Ilutockemer. JIBmwkenue muroruiasMmel. OpraHougs! kiaeTkd. OpHOMeMOpaHHBIE OPraHOWABI KIIETKH:
sHnomtazMaTudeckas cetb (JI1C), ammapar ['onbmKu, TH30COMBL, UX CTPOCHUE U QYHKIMN. B3aMOCBSI3b 0JHOMEMOPAHHBIX OPTaHOUIOB KJIETKH.
CTpoeHHe TpaHyIIpHOTO peTHKyIyMa. Mexanuszm nanpasienus 6enkoe ¢ DIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MEMOpaH.
I'manxwuit (arpaHysIpHBIA) SHIOIUIA3MATHYECKHN peTHKyIyM. CekpeTopHas GyHKuus ammapara [onsmku. Moodugurayus benxkos 6 annapame
Tonvoorcu. Copmupoeka benxos 6 annapame I onv0xcu. TpaHCTIOPT BEIIECTB B KIIeTKe. Bakyomnu pacTutenbHbIX KieTok. Kierounsrii cok. Typrop.

[TonyaBTOHOMHBIC OPTaHOMBI KJICTKH: MUTOXOHIPHUH, IIACTHIBL. [Ipoucxosicdenue mumoxonopui u niacmuo. Cumbuocenes (K.C.
Mepeoickosckuti, JI. Mapeynuc). CtpoeHne W (GYHKIUM MHUTOXOHAPHH M TIIAacTUA. I[lepBHYHBIE, BTOPHYHBIE W CIOXKHBIC IUIACTHIBI
(OTOCHHTE3UPYIOIIHNX SYKapHOT. XIOPOILIACTHI, XPOMOIIIACTHI, ISHKOILIACTHI BBHICIINX PACTCHUMH.

Hemembpannsie opranougsl kietku CTpoeHne W (DYHKIUM HEMEMOpaHHBIX OPraHOHMIOB KIETKH. Pubocombl. [lpomescymounvlie
@unamenmor. MukpodunaMeHTsl. Axmunogvie muxpo@uiamenmyl. MBIMIEUHBIE KIETKU. AKMuUHOGble KOMNOHEHMbl HEMbIUEUHBIX KIemOK.
Muxkpotpybouku. Kierounstii nentp. CTpoeHHe W IBH)KEHHE JKTYTUKOB M pecHHYeK. Mukporpybouku nuroruiasmel. LleHtpuons. benku,
accoyuuposanmble ¢ MUKpoguiamenmamu u mukpompyboukamu. Momopuwvie benxu.

SAnpo. Obonouka siapa, XPOMaTHH, KapHOIUIa3Ma, SAPBINIKH, UX CTpOeHUe U QYHKIHMHU. SnepHbIii GenkoBeIil MaTpukc. [IpocTpancTBeHHOE
PAcCIIOJIOKEHHE XPOMOCOM B HHTEP(A3HOM Anpe. yxpomamun u 2emepoxpomamut. beaku XxpoMaTHHA — THCTOHBL. Junamuka 10epHoli 06010uKu
6 mumose. A0epHolil mpancnopm.

Knerounsie BkimodeHns. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK SYKaproOT (PacTUTEIbHOMN, JKUBOTHOM, TPHOHOM ).

JdeMoncTpauuun

Hoptpersr: K.C. MepesxkoBckwid, JI. Maprymuc.

Tabmumsl 1 cxemsl: «CTpoeHHE SYKapHOTHUECKOW KIEeTKH», «CTpoeHHe »XMBOTHOH KIeTKi», «CTpOoeHHe pacTHTEIbHON KIETKH»,
«CTtpoeHre MUTOXOHIPUIY, «SIapo», «CTpoeHHe MPOKapHOTUUECKON KIETKIY.

O0opynoBaHKe: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl PACTUTENILHBIX, JKUBOTHBIX KJIETOK, MUKDPOIIpENapaThl 0aKTepHAIBHBIX KIETOK.

JladopaTopHasi padoTa «l3yueHue cTpoeHus KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydyeHne CBONCTB KJIETOYHOH MEMOpPaHbD».

JlaGopaTopHasi padoTta «lccienoBaHue MIa3MOIN3a U JETIa3MONIN3a B PACTHTENBHBIX KIIETKAX».

IIpakTnyeckas padora «/3ydyeHne IBIKEHHS IUTOIUIA3MBI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M MpeBpaIlleHHe JHEPTHH B KJIeTKe

AcCUMIIAINS ¥ AUCCUMWIISALUS — IBE CTOPOHBI MeTabonm3ma. THIEl oOMeHa BEeIIecTB: aBTOTPO(MHBIA W reTepoTpodHBIH. YyacTue
KHCIIOpoJa B OOMEHHBIX Ipolieccax. JHepreTuueckoe odecredeHne KieTku: npespamienne AT® B oOMeHHBIX mponeccax. OepMeHTaTUBHBIN
XapakTep peakiuii KieToyHoro Metaboian3ma. GepMeHTHI, NX CTpOSHHUE, CBOICTBA 1 MexaHu3M aeiictBus. Kodpepmentsl. Otnnuus GpepMeHTOB OT
HEOPraHMYECKHX KaTalM3aToOpOB. bellKu-akTHBaTOPBI M OEIKH-MHIMOUTOPEL. 3aBUCHMOCTD CKOPOCTH (pepMEHTATHBHBIX PEAKIHH OT Pa3IndHBIX
(hakTopoB.

[lepBu4HBI CHHTE3 OpPraHUMYECKUX BEIIECTB B KieTKe. DOTOCHHTE3. AHOKCULEeHHbI U OKCUCeHHbL (omocurnmes y Oaxmepuil.
Csemocobupatowue nuemeHmol u NUSMeHmyvl peakyuorHo2o yenmpa. Poip xopormractos B mporecce GotocuHTe3a. CBeToBast ¥ TEMHOBas (ha3bl.
Domoovixanue, C3, Cs- u CAM-munwvr gomocunmesa. IlpomykTHBHOCTB (oTOCHHTe3a. BimsHHMe pa3nuuHBIX (PaKTOpOB Ha CKOPOCTH
¢doTtocuHTe3a. 3HaUeHIE POTOCHHTE3A.

Xemocunre3. Pa3HooOpazue OpraHM3MOB-XEMOCHHTETHKOB: HUTPUGHLIHUPYIONHE OakTepuH, Kelae300aKTepuH, CepodaKTepuH,
BOJIOPOJIHBIC OaKTepHH. S3HAUCHHE XEMOCHHTE3a.

AHa’pobOHbIe oprann3mbl. Buab Oposkenus. [IpoxyKTsl OpokeHHs U NX HCIIOJIb30BAHUE YeIOBEKOM. AHaIPOOHBIE MUKPOOPTaHU3MbI KaKk
00BEKTHI OMOTEXHOJIOTUH U BO30yANTENN OONIe3HEeN.

AnpoOHBIE OpraHu3MBL. OTambl 3Heprerudeckoro odOMena. IloaroToBurenbHBIN dTam. [nHKOMNM3 — GECKHCIOPOIHOE pacIlerIeHHe
TJIFOKO3BI.

Bronornueckoe okuclIeHUe, WM KJIETOYHOE JbIXaHHe. Poib MUTOXOHIpHH B Iporeccax OHOJIOTHYECKOTro OKHcieHws. Llnkmmaeckne
peakmuu. OxucnurensHoe (ochopummpoBanue. Iuepeus membpannozo epaduenma npomonos. Cunmez ATD: paboma npomonnoii ATD-
cunmasvl. TIpenMyIecTBa a3poOHOT0 MyTH 0OMEHa BEIIECTB Mepel aHadpoOHBIM. D(H(HEKTUBHOCTD IHEPIETHIECKOT0 0OMEHa.

JdeMoHcTpanuu

[Moptpetsr: [x. Ilpuctau, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuup! u cxemsl: «@oTocunTes», «JHEepreTudeckuii oOmen», «buocuntes 6enka», «CTpoeHue pepmMeHTa», «XEeMOCHHTE3Y.

O06opynoBaHKe: CBETOBOW MUKPOCKOII, 000PYI0BaHHE IJIsI IPUTOTOBJICHNUS ITOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHasi padoTa «/I3yueHue KaTaINTHIECKOH aKTUBHOCTH ()epMEHTOB (Ha MPUMEPEe aMHIIa3bl HIIH KaTalla3bl)».

JlabopaTopHast pa6ora «/3yuenue pepMEHTATUBHOTO pacIleIIeH s IePOKCHA BOIOPOA B PACTUTEIBHBIX U dKMBOTHBIX KIIETKax».

JlaGopaTopHas pa6ota «CpaBHEHHE IPOLIECCOB (POTOCHHTE3A U XEMOCHHTE3aY.



JlaGopaTopHas pa6ota «CpaBHEHHE IIPOLIECCOB OPOKEHHS U IBIXaHHSY.

Tema 7. Hacnencreennas nHopManus U peanusanus eé B KJIeTKe

Peaknun Mmarpuunoro cuHTe3a. [IpMHIMIT KOMIUIEMEHTapHOCTH B PEAKIMAIX MATPUYHOTO CHHTe3a. Peanmsanmust HacleICTBEHHOI
nHpopmarmu. ['eHeTnueckuii kox, ero cBoiicrsa. Tpanckpummsa — MaTpuusbiii cunte3 PHK. TIpuHIMNIEl TpaHCKpUNINMK: KOMIUIEMEHTAPHOCTS,
aHTHUNAPAJUIENIbHOCTh, ACUMMETPUIHOCT. Cospeganue mampuunvix PHK 6 sykapuomuueckoii knemxe. Hexooupyiowue PHK.

Tpancmsiuus u e€ stansl. Yuactue TpancropTabix PHK B 6nocunTese 6enka. ¥YcnoBus 6uocuntesa 6enka. KonupoBanue aMHHOKHUCIIOT.
Poins pubocom B 6uocunTese Oenka.

Cospemennvie npeocmagienusi o cmpoenuu 2enos. OpraHu3anys TeHOMa y IPOKapHOT U dYKapHOT. Perymsnns akTHBHOCTH I'€HOB y
npokapuort. ['unoresa onepona (. XKaxoo, XK. Mano). Monexyasprvie mexanuzmbl 3Kcnpeccuu 2eHo8 y aykapuom. Ponb xpomamuna 6 pezynayuu
pabomui 2enos. Perymsanns 0OMEHHBIX POLECCOB B KieTke. Kiierounslit romeocTas.

Bupycsl — HekieTouHsle (OpPMBI JKH3HH M OONMHMraTtHble mapasuTbl. CTpoeHHE NPOCTHIX U CIOKHBIX BHPYCOB, PETPOBHPYCOB,
Gakreprodaros. JKusnennwiti yukn JHK-cooepacawux supycos, PHK-cooepacawux supycos, baxmepuoghacos. Obpamuas mpanckpunyus,
peeepmasa, unmezpasa.

BupycHble 3a001eBaHusI Yen0BeKa, )UBOTHBIX, pactenuit. CITN]JI, COVID-19, counasnbHble 1 MEIUIUHCKHE TPOOIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatar) cmpyxmypuoix 6uonocuueckux oannwix. Hanomexnonozuu 6
buonozuu u meouyune. Ipoepammupyemvle hyukyuu denxos. Cnocodwvl 00cmasKu 1eKapcms.

JemoncTpanuu

IToptpetsr: H. K. Konbnos, J{. . iBaHOBCKMIA.

Tabmuup! u cxembl: «bruocuaTe3 Oenkay, «['eHeTndeckuii koay, «Bupyce», «bakTeprodarny.

[pakTuueckas padora «Co3naHne MOJIEIN BUPYCay.

Tema 8. JKu3HeHHBbIH IHKJ KIeTKH

Knerounstit nuki, ero nepuoas! U peryanus. Marepdasza u Muto3. OcoOCHHOCTH MPOLIECCOB, MIPOTEKAOIUX B HHTepdase. [loaroroBka
KJIETKH K AeeHuro. [IpecuaTeTHaecKuii (MOCTMUTOTHYECKHI ), CHHTETUYECKUI 1 TOCTCUHTETHUECKUN (IPEMHUTOTHIECKHUI) TepruoI6 HHTEP(Aa3bL.

Matpuunsiit cunres JIHK — perummkauus. I[lpunnuner perumukanuu JJHK: xomriemMeHTapHOCTb, IMOJIyKOHCEPBATUBHBIM CHHTE3,
aHTUnapauiensHocTh. Mexannsm permmkanni JJHK. Xpomocomsr. Ctpoenne xpomocom. TenoMeps! U Tenomepasa. XpoMOCOMHBIH HAOOP KIETKH
— KapuoTHIl. [IMIIONTHEIA U TaIIONIHEIH HaOOPBI XpOMOCOM. [ oMoIOrHYHEIe XpOMOCOMEL. [10JI0BBIE XPOMOCOMBI.

Jlenenue knetku — Muto3. CTaguu MUTO3a M IPOUCXOAAIIKE B HUX Ipouecchl. Tunsl Muto3a. Kapuokunes u nurokuses. buonoruueckoe
3HaUCHUE MHUTO3A.

Perymsmus MmutoTHdeckoro mukia kietku. [IporpaMmmupyemas kineTouHast rTuOelTs — alonTos.

Knerounoe sapo, XpoMocombl, QyHKIMOHAIbHAS TCHOMUKA. Mexanusmvl npoaugepayuu, ouggepenyuposku, cmaperus u ubenu
Kkiemok. «Lugpposas knemxay — buounghopmamuyeckue mooenu GyHKYUOHUPOBAHUSA KIIeMKU.

JemoHcTpanuu

Tabmuup! u cxembl: «KU3HESHHBIH UK KICTKHY, «MuT0o3y, «CTpoeHue xpomocom», «Permmukarust JTHK».

O0opynoBaHKe: CBETOBOW MUKPOCKOII, MUKpOTIpenapathl: «MHUTO3 B KIIETKaX KOPEIIKa JIyKay.

JlaGopaTopHas padota «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKpOIIpenaparax».

JlaGopaTopHas padora «HaOmoeHre MUTO3a B KJIETKaX KOHUMKA KOpellKa JyKa (Ha FOTOBBIX MUKpOIIpenaparax)y.

Tema 9. CTpoenne U GyHKUHH OPraHU3MOB

Bronormueckoe pasnoobpasue oprann3MoB. OAHOKIETOUHBIE, KOJIOHHATBHBIE, MHOTOKJICTOUHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHS | IKH3HEJEATeIbHOCTH OJHOKIETOUHBIX OpPraHW3MOB. bakrepum, apxen, OJHOKIETOYHBIE T'PUOBI,
OJTHOKJIETOYHBIE BOJOPOCIH, JPyrHe MPOTUCTH. KoJIoOHNnaIbHbBIE OpraHU3MBIL.

B3auMocBs3b yacTeif MHOTOKIIETOUHOTO OpraHu3Ma. TkaHu, opraHsl U ccTeMbl opraHoB. OpraHusm Kak euHoe Lenoe. 'omeocras.

Txanu pactennii. TUNBI pacTUTENBHBIX TKaHEH: oOpa3oBaTesibHAs!, TOKPOBHAs, MPOBOASINAs, OCHOBHAs, MexaHHueckas. OcoOeHHOCTH
cTpoeHusl, GYHKIUH 1 PacIIOIOKEHUs TKaHEeH B OpraHax pacTeHHi.

TxaHW KMBOTHBIX W YelOBeKa. THIBI JKUBOTHBIX TKaHEH: SHMTENHANbHAs, COCAMHUTENbHAs, MblleuHas, HepBHas. OcoOEHHOCTH
cTpoeHus, GYHKIUH U PacIION0KEHNs TKaHeil B OpraHax )KHBOTHBIX U UEJIOBEKa.

Opransl. BereraTuBHbBIE U TeHEpAaTHBHBIE OPraHbl pacTeHnil. OpraHbl ¥ CHCTEMBI OPTaHOB JKUBOTHBIX U denoBeka. DyHKIMM OpraHoB 1
CHCTEM OpPTaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuif. CkeneTsl OTHOKJIETOYHBIX W MHOTOKJIETOYHBIX XHBOTHBIX. HapyKHBII W BHYTpEHHUI
ckesieT. CTpOEHHUE U TUIIBI COSIUHEHHsI KOCTeH.

JIBixeHue opranu3MoB. J[BHKeHUE OJHOKIIETOUHBIX OPTaHU3MOB: aMEOOHMIHOE, KTYTUKOBOE, PECHIUYHOE. [IBIXKEHHE MHOTOKIIETOUHBIX
pacTeHMiA: TPOIIM3MBI U HACTHH. J[BIDKEHHE MHOTOKJIETOUHBIX )KUBOTHBIX M YeJIOBEKa: MbIlIedHas ciucteMa. Peduekc. CkeleTHbIe MBIIIIEI U UX
pabora.

IMuranne opranmsmoB. IloriomeHwe BOABI, YIJICKHCIOTO Ta3a W MHHEPATBHBIX BEIIECTB PACTEHWSAMH. [IUTaHMEe >XHMBOTHBIX.
BuyTpumonocTHoe W BHYTPHKIETOYHOE THINEBapeHHe. [IuTaHWe TIO3BOHOYHBIX SKMBOTHBIX. OTHENBl MHIEBAPUTENHHOTO TpPaKTa.
IMumeBapurenbHbIe Kene3bl. [InmeBapruTensHas CHCTEMA YelIOBeKa.

Jbixanue oprann3MoB. J{pixanne pacteHunil. [lpixanue »uBOTHBIX. Juddy3ns razoB uepe3 moBepxHOCTh KIeTKH. KokHoe mpIxaHwme.
ﬂbIXaTeﬂbHaﬂ TMOBEPXHOCTh. )KaGepHoe U NEroYHoe JABbIXaHHUC. ﬂbIXaHl/Ie IO3BOHOYHBIX KUBOTHBIX M YCJIOBCKA. 3BOJ’I}OLU/IOHHOC YCIIOKHEHUE
CTpPOCHUA JIErKMX MO3BOHOYHBIX JKMBOTHBIX. ﬂleaTeJ’leaﬂ cHCTeMa YelioBeka. MexaHHu3M BCHTUIISIIIUH JIETKUX y OTHULl U MJICKONUTAIOUIUX.
Perymsiuust npixanust. J[pIxaTenbHble 00bEMBIL

TpaHcmopT BeecTB y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PacTeHUI. TpaHCHOPT BeIeCTB Y KUBOTHBIX. KpoBeHOCHas cuctema u eé
opranel. KpoBeHOCHast cucTeMa ITO3BOHOYHBIX JKHBOTHBIX M uenoBeka. Cepalie, KpOBEHOCHBIE COCYIBI M KpoBb. Kpyrm kpoBooOparmeHus.
DOBOJIOIMOHHBIE YCIOKHEHUS CTPOSHHSI KPOBEHOCHOH CHCTEMBI TO3BOHOYHBIX XKHUBOTHBIX. PaboTa cepana u e€ perymsms.

Beinenenne y opranm3moB. Bwimenenue y pacrenumil. Broigenenume y xuBoTHBIX. COKpaTHTENbHBIE BaKyodw. OpraHsl BBIIEICHHS.
OunbTpanus, cekpenus W 0OpaTHOe BcachlBaHWE KaK MEXaHHM3MBI Pa0OTHI OpraHoB BblAeNeHHs. CBS3b MOJIOCTH TeNa C KPOBEHOCHOH M
BBIJICIIUTENBHON cHcTeMaMH. BpijereHne y MO3BOHOYHBIX JKMBOTHBIX W 4YenoBeka. Ilouku. Crpoenue M (QyHKIMOHUpOBaHHEe He(dpOHA.
OO6pa3oBaHHE MOYH Y YEJIOBEKa.

3anmra y opraHu3MoB. 3alluTa Y OJHOKJIETOUHBIX OpraHn3MoB. Criopsl OaKkTepuil ¥ IMCTHI MPOCTEHINNX. 3alUTa Y MHOTOKJIETOYHBIX
pactennii. Kytukyna. Cpencrsa nacCHBHOM U XUMUYECKOM 3aiiuThl. OUTOHLIUABL.

3amuTa y MHOTOKJICTOYHBIX XKHBOTHBIX. [IOKpOBBI 1 MX POM3BO/HBIE. 3aIIUTa OpraHu3Ma oT OoJie3Hel. FIMMyHHas cucTeMa denoBeka.
Kierounslif ¥ TyMOpaibHBIA UMMYHHTET. Bposka€HHBII 1 nproOpeTéHHbI crnenuduieckuii UMMYHHTET. TeopHs KJIOHAJIBHO-CEIEKTHBHOTO
nvmynurera (I1. Opmux, @. M. bepner, C. Tonerasa). BocranmrensHble OTBETH OpPraHU3MOB. Poiib BpOXIEHHOTO HMMYHHTETA B Pa3BUTHH
CHCTEMHBIX 3a00JICBaHHH.



PazapaknMocCTh 1 peryisinus y Opranu3sMoB. Pa3pakuMoCTh y 0JJHOKJIETOYHBIX OPraHu3MOB. Takcuchl. Pa3npakuMoCTh u peryisinus y
pactenuii. PocToBble BeliecTBa U UX 3HAUYCHHE.

Hepsras cucrema n pedekTopHast peryisiius y >KMBOTHBIX. HepBHast cucteMa u €€ oTHemnsl. DBOJIONNOHHOE YCIOKHEHNUE CTPOCHUS
HEPBHOM CHCTEMBI Y )KMBOTHBIX. OT/eIIbI TOJIOBHOTO MO3I'a TO3BOHOYHBIX KMBOTHBIX. Peduiekc u pediexropHas ayra. besycioBHble U yCIOBHbIE
pedexcor.

I'yMopanbHas perymnsius U SHIOKPUHHAS CHCTEMa JKHMBOTHBIX U denoBeka. JKenessl SHIOKPUHHON CHCTEMBI M UX TOPMOHBI. JlelicTBre
rOpMOHOB. B3anMOCBsI3b HEPBHOM U SHIAOKPUHHOM cucTeM. I nnoTazamo-runodusapHas cucrema.

JemoHncTpanuu

[optper: U. I1. I1aBnos..

Tabmumel n cxeMmsl: «OIHOKIETOUHBIE BOXOPOCIH», «MHOTOKIeTOUHBIe Bomopocim», «bakrepum», «lIpocreiimme», «OpraHbt
IBETKOBBIX pacTeHU», «CHCTEMbI OpraHOB MTO3BOHOYHBIX KHBOTHEIX», «BHYTpeHHee cTpoeHHe HaceKOMBIX», «TkaHu pacTeHui», «KopHeBbIe
cucteMsl», «CtpoeHue ctednsa», «CTpoeHHe TUCTOBOM MIaCTUHKMY, « TKaHU *KUBOTHBIX», «CKeleT denoBekay, «[IumeBapurenbHas cucTeMay,
«KpoBeHocHast cucremay», «JlpixatenpHas cuctema», «HepBHast cucrema», «Koxa», «MpblmeyHas cuctemay, «BoigenurenbHas cucTeMay,
«OHIOKpHHHAA cHcTeMay, «CTpoeHne ML, « IMMyHuTET», «KHmednononaoctHbie», «CXxeMa MUTaHUS pacTeHUi», « KpoBEHOCHBIE CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX», «CTpoeHHe THApb», «CTpoeHue maHapun», «BHyTpeHHee CTpoeHHe T0KAeBOTo 4epBs», «HepBHas cuctema poioy,
«HepBHas cucrema marymkn», «HepBHas crucrema mpecMbIkaromuxcs», «HepBHast cuctema nTuipy, «HepBHas cucreMa MIIEKONUTAIONINXY,
«HepsHas cucrema yenoBekay, «Pediexcy.

OO6opynoBaHKe: CBETOBOH MHKPOCKOII, MHKPOIpENapaThl OJHOKJICTOYHBIX OPraHM3MOB, MHKpPOIIpenapaTsl TKaHEH, paKOBHHBI
MOJITIOCKOB, KOJUICKIIMM HACEKOMBIX, HTTIOKOXKHX, KHBBIC IK3EMIULIPHl KOMHATHBIX PACTEHHH, TepOapuil pacTeHUH pa3HbIX OT/AENIOB, BIa)KHBIE
IIpemapaThl >KHBOTHBIX, CKENIETHI II03BOHOYHBIX, KOJUIEKIIMU OECII03BOHOYHBIX )KUBOTHBIX, CKEIIET YeI0BeKa, 000pyI0BaHNE I JEMOHCTPAINI
MOYBEHHOTO ¥ BO3AYIIHOTO MUTAHHS PACTEHUI, pacIIeIUICHNs KpaxMana U OeIKOB oA AeHCTBIEM (pepMEHTOB, 000pyA0BaHKE IS AEMOHCTPAUU
OTIBITOB IO U3MEPEHHUIO KH3HEHHOH EMKOCTH JTErKHUX, MEXaHU3Ma AbIXaTeIbHBIX IBIKEHUH, MOJIEIH TOIOBHOTO MO3Ta Pa3IHIHBIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yyeHne TkaHel pacTEHUI».

JlabopaTopHasi paboTa «/3yueHue TkaHel )KUBOTHBIXY.

JlabopaTopHasi paboTa «l3yueHue opraHoB BETKOBOT'O PACTECHHS».

Tema 10. Pa3mHoKeHHe 1 pa3BUTHE OPTAaHH3MOB

®DopMBI pa3MHOXKEHHSI OpraHU3MOB: Oecrionoe (BKJIIOYash BETETaTUBHOE) W II0JIOBOE. Buapl 0ecrosioro pasMHOXEHUS: MOYKOBAaHHE,
cropysys, GpparMeHTanus, KIIOHIPOBaHHUE.

[HonoBoe pasmHOxeHue. [lomoBpie KineTku, wiu rameTsl. Metios. Ctaguu metios3a. [loBenenne xpomocom B Meiioze. Kpoccunrosep.
buonornueckuit cMpica Melio3a U 1OJI0OBOTO Mpolecca. Melo3 U ero MecTo B )KU3HEHHOM IIUKJIE OPTraHU3MOB.

IMpenzapoasimeBoe pa3sutre. ['ameroreHes y »kuBoTHbIX. [TonoBeie xene3sl. OOpa3oBaHUe U pa3BUTHE TOJOBBIX KIeToK. CriepMaTorenes
u oore”e3. CTpoeHHe MONOBBIX KIETOK.

OmioKoTBOpEHNE U SMOPHOHATIBHOE Pa3BUTHE KMBOTHBIX. CIIOCOOBI OINIONOTBOPEHYS: HapyXHOE, BHyTpeHHee. [lapTeHorenes.

VunuBuayansHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HayKa O Pa3BUTHH OPraHU3MOB. Mop@ozenes — 00Ha U3 21a8HbIX
npobnem smopuonocuu. Konyenyus mopgoeenos u mooenu mopgoeenesa. Craauu >MOpUOTeHE3a )KHUBOTHBIX (Ha MpUMepe JIATYIIKK). J[pobieHue.
Tunel apoOnenus. JJemepmunuposannoe u HedepMuHuposanhoe opobaenue. bnacmyna, munvt 6nacmyn. OcoOGSHHOCTH IPOOICHUS
MJICKOIUTAIOMNX. 3apO/BIIIEBHIE JINCTKH (TacTpyIsIys). 3aKiagka OpraHOB M TKaHEH W3 3apOAbIIIEBBIX JIICTKOB. B3anMHOe BimsiHME dacTel
pa3BHBAONIETOCS 3apojblma (IMOpHOHANBHAS HWHAYKOWSA). 3aKiIafka IUlaHa CTPOCHUS JKMBOTHOTO KaK pe3yNbTaT HePapXUIeCKUX
B3aWMOJICCTBHI TeHOB. BiisiHue Ha SMOPHOHATIBHOE PAa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKArOIIEH Cpembl.

Poct um pasButme xuBOTHBIX. [locTamOproHanbHBI mepuoxn. I[Ipsmoe u Hempsimoe pasBuTHe. PaszButHe ¢ MeTamopdo3oMm y
0ECIO3BOHOYHBIX M MMO3BOHOYHBIX JKMBOTHBIX. bHoOJOrMUeckoe 3HaueHHe MPSMOTo M HENpPSMOTo Pa3BUTHS, MX PACIPOCTPaHEHHE B IPHPOJE.
Tunsl pocTa )XUBOTHBIX. DaKTOPBI PETYJIALMH POCTa KHUBOTHBIX U YenoBeka. CTaauu MocTIMOPHOHAIBHOTO PAa3BUTHSL Y XKMBOTHBIX M YEIOBEKa.
IMepuonsl onToreHesa uenoseka. CTapeHne U CMEPTh Kak OMOJIOTHYECKHE MPOIIECCHI.

Pa3zmHOXeHMe M pa3BuTHe pacTteHui. ['ameTodut u ciopodput. Meiio3 B )KM3HEHHOM LMKIe pacTeHuit. OOpa3oBaHKe CIOp B Iporecce
Meiio3a. [amerorenes y pactenunii. OI0g0TBOPEHNE U pa3BUTHE PACTHTENHHBIX OPTaHU3MOB. J[BOIHOE OIIIOZOTBOPEHHE Y IBETKOBBIX PACTEHUH.
OO0pa3oBaHHe U pPa3BUTHE CEMEHH.

MexaHU3MBI PETYIAINN OHTOT€HE3a Y PACTEHUH U KUBOTHBIX.

JdeMoncTpauuun

[Moptpersr: C. I'. HaBamun, X. HIneman.

Tabmuuel u cxembl: «BereratuBHOe pa3MHOXKeHHe», «Tumbl Oecronoro pasMHOXEHHUs», «Pa3MHOXEHHE XJIaMHJIOMOHAIBI»,
«Pa3MHOXKeHUe 3BIIeHbl», «Pa3MHOXeHHe T'uapbl», «Meito3», «XpoMocoMel», «l'ameroreHes», «CTpoeHHe SMLEKIETKH U CIepMaToO30UIay,
«OCHOBHBIE CTalK OHTOTeHe3ay, «[IpsiMoe u HenpsAMoe pa3BUTHe», «Pa3BuTne Malickoro xykay, «Pa3Butue capanumny», «Pa3Burue JArymKkuy,
«/IBOHOE OIITOIOTBOPEHHE y IIBETKOBBIX pacTeHHH», «CTpoeHHe ceMsH OHOMOIBHBIX U IBYIOJIBHBIX PACTeHHI», « KM3HEHHBII IIMKI MOPCKOH
KaIycTh, « KU3HEHHBIH UK MXay, « ) KU3HEHHBIH UKII MTAIIOPOTHHKAY, «KU3HEHHBIH UK COCHBD».

O06opynoBaHKe: CBETOBOW MUKPOCKOII, MUKPOTIPETIApaTHI SHIEKIETOK U CIIEPMaTO30HU[0B, MOAENb « LMK pa3BUTHS JIATYIIKIY.

JlaGopaTopHasi pa6oTa «lI3ydeHne cTpOeHHs ITOJIOBBIX KJICTOK Ha TOTOBBIX MHKPOIpEnapaTax.

IIpakTnyeckas padora «BpIsgBIeHNE TPU3HAKOB CXOJCTBA 3aPOABILIEH TO3BOHOUHBIX KUBOTHBIX).

JladopaTopHasi paboTa «CTpoeHHE OpPraHOB Pa3MHOKECHHUS BBICUIIMX PACTCHHUI».

Tema 11. 'eHeTHKa — HAyKa 0 HACJEICTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

Hcropust cTaHOBJIGHHS M Pa3BUTHUSI TeHETHKH Kak Hayku. Pabotel I'. Menpens, I'. ne ®pusa, T. Moprana. Ponib oTe4ecTBeHHBIX y4EHBIX
B pa3Butuu renetukd. Paboter H. K. Konberosa, H. U. BaBunosa, A. H. berozepckoro, I'. /1. Kapnieuenko, 0. A. ®unmumaenko, H. B. Tumodeesa-
Pecosckoro.

OCHOBHBIE TEHETHYECKHE IIOHSATUS M CHMBOJBL | OMOJIOTHYHBIE XpPOMOCOMBI, AJUICNIbHBIE TE€HBI, aJbTepHATHBHBIC IPHU3HAKH,
JIOMHHAHTHBIN U PELECCUBHBII MIPU3HAK, TOMO3HUI0Ta, T€TEPO3UT0Ta, YUCTAs! JINHUS, THOPHUIbI, TeHOTHII, (peHOTHI. OCHOBHBIE METO/IbI TE€HETHKH!
THOPUI0IOTMYECKUH, IUTOIOTHUECKUH, MOJIEKYISIPHO-T€HETHUECKHUH.

JdeMoHcTpanuu

[Moptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H. benozepckuit, I'. JI. Kapneuenko, 0. A.
Oununyenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! 1 cxeMsl: «MeToIbl FeHeTUKI», «CXeMBI CKPEIIUBAHIS.

JlaGopaTopHas pa6ora «/po3odua kak 00bEKT FTeHETHUECKIX HCCIICTOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH



MonorubpunHoe ckpemuBanue. IlepBelii 3akoH MeHnenss — 3akoH equUHOOOpasws THOPHUAOB MEepBOro IOKoNeHHs. I[IpaBmio
JIOMHHHUpOBaHUs. Bropoit 3akoH MeHnens — 3akoH pacUIeIUICHUs HPH3HAKOB. LluTonormdeckre OCHOBEI MOHOTHOPHIHOTO CKPEIIMBAHHS.
I'unore3a 4HCTOTHI raMerT.

Amnanmusupyloniee ckpeuiBanue. [IpoMexxyTouHbIi XapakTep HacienoBaHus. Pacuienienue Npu3HaKoB PH HETIOIHOM JOMHHUPOBAHHH.

JurubpuaHoe ckpermyBaHue. TpeTuid 3akoH MeHzens — 3aKOH HEe3aBHCHMOTO HACeNOBaHHs MpPU3HAKOB. lluToJorndyeckue OCHOBBI
JIUTHOPHIHOTO CKPELIMBAHUSL.

CuennieHHOE HaclieioBaHue npu3HakoB. Pa6oTel T. Moprana. CueniieHHOe HaclleIOBaHHE TeHOB, HapyIIeHHE CLETUICHNUS MEXy TeHaMU.
XPpOMOCOMHasl TEOpUS HACIIEACTBEHHOCTH.

I'eneruka noxa. XpoMOCOMHBIM MEXaHU3M ONPECICHUS 07a. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBL. I OMOraMeTHBIH U reTeporaMeTHbIN
noj. ['enerudeckas cTpykTypa MoJoBbIX XpoMocoM. HacnenoBanue Ipu3HaKkoB, CLHEIICHHBIX C IOJIOM.

l'enotun kak nenocrHas cucrema. [InefoTponust — MHOXKECTBEHHOE JeHCTBHE reHa. MHOXECTBEHHBIH amienus3M. BianmopelicTBue
HeaJuleNIbHBIX TeHoB. KoMiuiemMeHTapHOCTh. DnucTa3. [lomumepus.

I'eHeTHYECKHI KOHTPOJIb PA3BUTHS PACTEHUH, UBOTHBIX M YEIOBEKA, a TAKXKe (PU3HOIIOTHIECKHX [TPOLIECCOB, MOBEICHHUS U KOTHUTHBHBIX
¢ynkimid. ['eHeTndeckue MeXaHU3MBI CHMOHOTEHE3a, MEXaHH3MBbl B3aUMOACHCTBUS «XO3IMH — MapasuT» H <«XO35SMH — MHKPOOHOMY.
I'eneTnyeckue aceKThl KOHTPOJIS M U3MEHEHUsI HAaCcIeICTBEHHOH HH(POPMALUK B TIOKOJICHUAX KIETOK U OPraHU3MOB.

JemoncTpanuu

[optpetsr: I'. Mennens, T. Mopras.

Tabmuup! u cxembr: «IlepBblit 1 BTopoit 3akoHbl Menemsi», « Tperuit 3akoH Menaenss», « AHATU3UpYoIee CKpelrBanuey, «Henomnoe
JIOMHHHpOBaHUe», «CLeIIeHHOe HacleJOBaHUE IPU3HAKOB Y Npo30(miiel», «I eHernka mouay, «Kapuorum denoBekay, «KaproTur 1po3oQuismy,
«Kapuotun ntunps», «MHOKECTBEHHBIN amienu3m», «B3anmoaencTBue reHoBy.

O6opynoBaHue: MOAETb IS IEMOHCTPALUK 3aKOHOB €MHO00pa3Hs THOPUIOB IEPBOTO MOKOJICHHUS U PACIICIICHHUS IPU3HAKOB, MOZETb
JUTA TeMOHCTpAIMK 3aKOHA HE3aBHCHUMOTO HACJICAOBAHUS MPU3HAKOB, MOAETH Ul AEMOHCTPAIMU CIEIUICHHOTO HACIICIOBAHUS MPHU3HAKOB,
CBETOBOW MHUKPOCKOII, MUKponpenapar: «Jpozoduna.

IIpakTnyeckas padora «/3ydyeHue pe3yIbTaTOB MOHOTHOPHUAHOTO CKPEIIUBAHUS Y IPO30(HIBI».

IIpakTnyeckas padora «/3ydyeHue pe3yIbTaTOB JUTHOPHIHOTO CKPEIINBAHUS Y APO30(UIIBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiicTBue reHotuna M cpensl npu GopMupoBaHHU (eHoTHna. Vi3MeHuMBOCTh MpH3HAKOB. KadecTBEHHBIE M KOJIMYECTBEHHBIE
MpHU3HAKU. BUabl N3MEHYNBOCTH: HEHACIEICTBEHHAS U HACJICACTBCHHASL.

Moaudukanronsas U3MEHYHBOCTh. Poib cpeapl B popMUpOBaHUH MOTU(PHUKAMMOHHON M3MeHUMBOCTH. Hopma peakiuy mpu3HaKa.
Bapuanuonssiii psa v BapuannonHas kpuas (B. MoranHcen). CBolicTBa MOAN(MUKAINOHHONW H3MEHYUBOCTH.

l'enotunuyeckas n3MEeHUYUBOCTH. CBOHCTBAa TeHOTUITMYECKON N3MEHYMBOCTH. BHIBI TeHOTHIIMYECKOH U3MEHYMBOCTH: KOMOMHATHBHAS,
MyTallMOHHAsL.

KomOuHaTiBHas H3MEHYMBOCTh. Meii03 M TOJIOBOM MPOIIECC — OCHOBA KOMOMHATHBHOW W3MEHYHMBOCTH. POIIb KOMOWHATHUBHO
HN3MEHYMBOCTH B CO3/IaHUH F'€HETHUECKOTO pa3HOOOpa3us B Ipeenax OJHOrO BUA.

MyTanroHHass U3MEHYMBOCTh. Buzbl MyTanuii: reHHble, XPOMOCOMHBIC, I¢HOMHble. CIIOHTaHHbBIE U UHIYLUPOBAHHBIC MYTAallUU.
SnepHble u nuUTONMIa3MaTHYecKue MyTauu. CoMaTUdecKue U MosoBble MyTaluu. [IpudrHbl BO3HUKHOBEHHS MyTanuil. MyTareHsl U UX BIMsSHUE
Ha OpPTaHU3MBIL. 3aKOHOMEPHOCTH MYTaIlHOHHOTO Mpoliecca. 3aKOH TOMOJIOTHUECKHX PAIOB B HacieAcTBeHHOW m3MeHunBocTH (H.M. BaBunos).
BHesiiepHas HI3MEHUYHUBOCTH U HACJIEACTBEHHOCTb.

Onueenemuka u MUSEHOMUKA, POTb INULEHEMUYECKUX (DAKMOPO8 8 HACAeO08AHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE
OpP2AHUZMO8.

JeMoHCcTpanuu

[optpersr: I'. ne ®pus, B. Moranncen, H. 1. Basunos.

Tabmuuel u cxembl: «Buapl nameHunBoctH», «MoanduKalMOHHas H3MEHYMBOCTBY», «KOMOMHATHBHAs HM3MEHYHMBOCTBY», «Meio3y,
«OrmnonoTBopeHue», «I'eHeTHUECKUE 3a00JICBaHKs YeIOBEeKay, « BUIbI MyTaIuii».

O0opynoBaHue: XUBbIE U TepOapHbIe SK3eMIUBIPEl KOMHATHBIX PAaCTeHUH, pUCYHKH ((PoTorpadun) KUBOTHEIX C Pa3IHYHBIMU BHIAMH
M3MEHYHBOCTH.

JlaGopaTopHas pa6ota «VccienoBanne 3aKOHOMEPHOCTEH MOTU(PHUKAIUOHHON M3MeHUYHMBOCTH. [locTpoeHHe BapHAIlOHHOTO psiia u
BapHaLlMOHHON KPUBOI.

IMpakTHyeckas padora «MyTtauuu y aApo30oduiisl (Ha TOTOBEIX MUKPOIIpENaparax).

Tema 14. I'eHeTuKAa Yesi0BeKa

Kapuorun uenoBexka. MexayHapoaHas HporpamMma MCCIEAOBaHUS TI'E€HOMA deloBeka. MeToabl H3y4eHHUs TeHETHKH YelloBeKa:
IeHEATOTMYECKUH, ONM3HEIOBBIN, NMTOTCHETHYECKUH, IOMYyJSIIUOHHO-CTATUCTUYECKUIl, MOJeKysspHO-reHeTHdeckuii. CoBpeMeHHOe
OTIpelieNicHHe TeHOTHUIA: TOJTHOTCHOMHOE CEKBEHHPOBAaHHE, TEHOTHUIIHPOBAaHHE, B TOM 4ymcie ¢ momombio [1L[P-anamm3a. HaciencrBeHHbIe
3a00JIeBaHMs YeIOBEKa. [ €HHBIE W XPOMOCOMHBIE OOJIE3HH 4YeNoBeKa. BONEe3HW ¢ HACIEJCTBEHHOW INPENpacIoioKEHHOCThIO. 3HAYCHHE
MEIUIIMHCKOW T€HETHKU B TPENOTBPALICHUHN W JICYEHHH T'€HETHYECKUX 3a00JIeBaHUU dYeloBeKa. MeIHKO-TeHEeTHIeCKOe KOHCYJIBTHPOBAHUE.
CtBONOBEIE KIETKU. [I0OHATHE «TE€HETHUYECKOTO Tpy3a». DTHYECKUE aCIEKTHl UCCIENOBAaHUI B 00JaCTH pENAaKTHPOBAHHS T€HOMA M CTBOJOBBIX
KJIETOK.

['eneTnueckue (pakTOPHI MOBBILICHHOH YyBCTBUTEIBHOCTH YeJI0BEKa K QU3MISCKOMY M XUMHUUECKOMY 3arpsI3HEHHIO OKPYKaroLIeH cpebl.
['eHeTnueckas MpeapacrnoloKEHHOCTh YeJI0BEKa K MaTOJIOTHSIM.

JdeMoHcTpanuu

Tabmuup! u cxembl: «KapruoTum denoBeka», «MeToabl H3yUeHHs TEHETHKH YelloBeKay, «['eHeTnyecKkue 3a00IeBaHHsI YEIIOBEKAY.

IpakTHyeckas padota «CocTaBIeHNE U aHATIM3 POJIOCIOBHOIN.

Tema 15. Cenexuusi OpraHusMoB

JomecTHkanuss ¥ celeKknus. 3apoXKIeHHWe CeNeKnnd M noMectukanmu. Ydenue H. WM. BaBumoBa o LleHTpax MOpoMCXOXIeHUS U
MHOT000pa3usi KyJIbTYPHBIX pacTeHuil. Poib celekiuu B CO3JaHMM COPTOB pPacTeHHH M MOPOA KMBOTHBIX. CoOpT, Mopoja, mTaMM. 3aKOH
TOMOJIOTHYCCKHX PAMOB B HACAeACTBeHHOM n3MeHunBocT H. Y. BaBuiioBa, ero 3HaueHue i CEICKIIMOHHONW pabOThI.

Mertonbl cenekunoHHOH padoThl. MCKycCTBEHHBI OTOOpP: MacCOBBIH M WHAMBUAYaIbHBIA. DTambl KOMOWHAIIMOHHOW CENEKIHH.
HcnpiTanune nmpousBoauresneil no noroMmctBy. OT6Op M0 TeHOTHUILY C TOMOILBIO OLEHKU (PEHOTHIIA TIOTOMCTBA M OTOOD 10 TEHOTHUILY C IIOMOILBIO
ananuza JIHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CEeJeKIMOHHON paboThl. PapnanioHHbIl 1 XUMHYECKHH MyTareHe3 Kak MCTOYHHK MyTalui y
KyJIbTYpPHBIX ()OpPM Oprann3MoB. Mcnons3oBaHre FeHOMHOTO PEaKTHPOBAHUS U METOJ0B pekoMOuHaHTHBIX JJHK mist momydenus mcxomHoro
MaTepHana s CeNCKIHH.



[Monyuyenne nomumiaonnoB. BrayTpuBumoBas rudpuansanus. binm3kopoacTBeHHOe CKpemuBaHWe, WM HHOpHAWHT. HeponcrBeHHOe
CKpeIMBaHue, WK ayTOpuauHr. ['ereposnc u ero npuunasl. Mcnons3zoBanue rereposuca B cenekuun. OtaanéHnas rudbpuanzanus. [Ipeogonenne
OecIIoaAns MeXBHJIOBBIX THOPUIOB. JIOCTH)KEHNUS CENEKIINH PACTCHUH U XUBOTHEIX. «3enénas pesonioyusy.

CoxpaHeHne U U3y4eHHe FeHETHUECKUX PECYPCOB KYIbTYPHBIX PACTEHUI U UX AUKUX POAUUEH Ul CO3/1aHUS HOBBIX COPTOB U THOPHIOB
CEeIIbCKOXO3SHCTBEHHBIX KYNbTYp. M3yuenue, coxpanenue u ynpasienue 2eHemMudecKumMu pecypcamu CenbCKOX03AUCMBEHHbIX U NPOMbICTIOGHIX
JHCUBOTNHBIX 8 YETIAX YIYUUIEHUS CYUECMBYIOUUX U CO30AHUS HOBLIX NOPOO, TUHUIL U KPOCCO8, 8 MOM HUCIle C NPUMEHEHUEM COBPEMEHHbIX Memo008
HAYYHBIX UCCTIe008aHUL, NEPedosbix Uoell U NEPCneKmuUeHbIX MexHOI02Ul.

JemoHncTpanuu

Ioptpersr: H. U. Basunos, U. B. Muuypus, I'. . Kapneuenxo, II. I1. JIykesanenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabmumel U cxeMmsl: «LIEHTPBHI TPOMCXOXKAEHHS M MHOTrooOpasus KyJIbTYpHBIX PacTeHHN», «3aKOH TOMOJIOTHYECKHX DSIOB B
HaCJIeICTBEHHOW M3MEHIHBOCTHY, «MeTobI cenekuum», «OTaanéHHas rudpuausanis», «MyTtarenesy.

JlaGopaTopHas padora «/3yueHue copTOB KyIbTYPHBIX PACTEHHH U MOPOJ TOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHrne METOJOB CEJIEKIUHU PACTCHUN.

[paxkTuueckas padora «[IpuBUBKa pacTEHUI».

Ikckypeusi «KOCHOBHBIC METOJIBI U JOCTHKCHUS CENEKIMU PAaCTeHHIl M )KMBOTHBIX (Ha CEJEKLMOHHYIO CTAHIMIO, IUIEMEHHYIO (GepMy,
COPTONCIIBITATENBHBIN Y4acTOK, B TEIUTMYHOE XO3SHCTBO, B JJAOOPATOPUIO arpOYHUBEPCUTETA MIIH HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo/iorust 1 CHHTeTHYECKasi OHOJI0TUS

OOBEKTHI, HCIONb3yeMble B OHOTEXHONOTHH, — KIETOYHbIE M TKAaHEBBIE KYJIBTYpPHl, MHKPOOPTaHM3MBI, HX XapaKTepHCTHKA.
TpaguironHast GHOTEXHOJIOTHS: XJIeOoIedeHHe, OTydeHHe KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAEINE. MukpooHnonornaeckuii cuaTes. OOBEKTH
MHKpOOHOIOrHIeckux TexHonoruit. [Ipon3BoacTBo 6enka, aMIHOKHCIOT M BUTAMUHOB.

Co3aHne TEXHOIOTHI U HHCTPYMEHTOB II€I€HANPaBICHHOTO U3MEHEHHS U KOHCTPYHPOBAHUS TEHOMOB C LIEJIBIO TOJIydeHHsI OPTaHU3MOB
U MX KOMIIOHEHTOB, COJePKallUX HE BCTPEUarOLIuecs B IPUPOe OMOCHHTETHIECKHE ITyTH.

Knerounas mmxenepus. MeToapl KyabTyphl KIETOK W TKaHEH pacTeHHHd W >KUBOTHBIX. Kprobanku. Comarndeckas THOpUAN3AIMS U
coMaTH4YecKuil sMOpHoreHes. lcnonp3oBaHHe TalUIOWIOB B CENEKIUM pPAcTeHUH. [lonyuenue monoxknonanvhelx aumumein. HMcnonvzosanue
MOHOKNIOHANIbHBIX U NOAUKTIOHATLHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJJOTBOPEHUE. PEKOHCTpYKINS SHIEKIETOK W KIOHUPOBaHHE
KUBOTHBIX. MeToJ TpaHCIUIAHTALMU sAfep KICTOK. Texwonoz2uu 0300p0OGieHUs, KYIbMUSUPOSAHUS U MUKPOKIOHAILHO2O DPA3MHONCEHUS
CeNbCKOXO03ANUCMBEHHBIX KYIbMYP.

XpoMocoMHast ¥ TeHHast HHKeHepHs. VICKycCTBEHHBI CHHTE3 reHa U KoHCTpynpoBanue pekoMOnHaHTHEIX JJHK. Cozdanue mpamnceenuvix
opaanu3mo8. JIOCTIKEHUsSI U IEPCIIEKTUBBI XPOMOCOMHOHN Y T€HHOH MHXEHEPHHU. DKOJIOTUUECKUE U ITHIECKHE IPOOIEMbl TeHHON HH)KCHEPHH.

Menununckue 6notexnonorun. [loctreHomuas uudposas menunuaa. [1LP-auarnoctika. MeTtabonOMHBIN aHAN3, TEHOLUECHTPUICCKUI
aHaIM3 TPOTEOMa YENOBEKa ISl OLEHKH COCTOSHHUSA €ro 370poBbs. VCIonb30BaHME CTBOJOBBIX KIETOK. TapreTHas Tepamms paka. 3D-
OMOMHKEHEePHsI JUTsl pa3paboTKy (PyHIaMEHTAIBHBIX OCHOB MEANIIMHCKHAX TEXHOJIOTHH, CO31aHNsI KOMIUIEKCHBIX TKaHEH COueTaHHEeM TeXHOJIOT Ui
TpEXMEPHOro OMONPUHTHHTA U cKadQoANHTa JUTS peIeHus 3a1a4 IepCOHATN3NPOBAHHON METUIIUHEL.

Co3aHne BEKTOPHBIX BaKIUH C IENbI0 OOecreuyeHns: KOMOMHHPOBAHHOW 3ammThl OT Bo30Oymuteneii OPBU, ycraHOoBieHne
MOJIEKYJIIPHBIX MeXaHW3MOB (¢yHKunoHnpoBanus PHK-comepikaiux BHPYCOB, BBI3BIBAIOIIMX 0CO0O ONAcHbBle 3a00JEBaHUS YeEJOBEKa M
JKMBOTHBIX.

JdeMoncTpauuun

Tabmus! n cxemsl: «lIcromp30BaHHE MHUKPOOPTAaHH3MOB B IIPOMBIIUICHHOM IIPOHM3BOJCTBE», «KieTouHas wmmkeHepums», «['eHHas
HHXECHEPHS.

JlaGopaTopHas padora «/3yueHne 0ObEKTOB OMOTEXHOIOTHI.

IIpakTyeckas padora «llonyueHre MOJIOUHOKUCIBIX IPOLYKTOBY.

IKcKypeHst «BHOTEeXHOIOrHs — BayKHEHIIIast TPOM3BOINTENBHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxnenne ¥ pa3BuTHE IBOJIONHOHHBIX MPeICTaABIeHUI B OHOT0rHI

OposmononHas Teopust Y. Jlapsuna. [Ipennocsulku BOSHUKHOBEHUS JapBUHU3Ma. JXKU3Hb M HayuHas JesrensHocTsh Y. JlapBuHa.

JBwxymue cuibl 3BoatonMu BuaoB 1o Y. JlapBuHy (BBICOKas HMHTEHCHUBHOCTb DPAa3MHOXKEHUS OPraHM3MOB, HacJeJCTBEHHas
HW3MEHUYMBOCTB, OOpB0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBIH 1 UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuaTeTHYecKO Teopuu sBomonun (CTI). HeltpanpHas Teopust sBomronnu. CoBpeMeHHAsl SBOIIOIMOHHAS OMOJIOTHS.
3HaueHHEe HBOIIIONIMOHHON TEOPHHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa.

JdeMoncTpauuu

Moptpersr: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, U. dapsun, C. C. Yersepuxos, 1. U. [lImansraysen,
JIx. Xonneitn, . K. bensies.

Tabmuusl 1 cxembl: «Cucrema jxuBoil mpuponsl (mo K. Jlunuero)», «JlectHuia »xwusbix cymiectB (mo Jlamapky)», «MexaHu3m
(bopMHUpOBaHUsI MPUCTIOCOOTICHUH Y pacTeHH 1 )KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nytemrectsust U. lapsunay, «Haxonku Y.
HapsuHay, «Dopmbl 60psOBI 32 cymliecTBoBaHHeY, «[lopoabl romybeit», «MHoroobpasue KynbTypHBIX GopM KamycTs», «[lopossl oMantHnx
KHUBOTHBIX», «Cxema o6pa3oBanus HOBbIX BUI0B (110 Y. JlapBuHy)», «CXemMa COOTHOIICHUS ABIKYIINX CHJI 3BOTIOLUNY», «OCHOBHBIE MOJIOKEHUS
CHHTETHYECKOH TEOPUH IBOIFOLIUI.

Tema 2. Mukpo3BOTIOLHS U €€ pe3yJbTaThl

IMomymsmust kak »IeMeHTapHas eAuHuIa 3Boonud. COBpeMEHHBIE METOIBl OIEHKH T€HETHYECKOTO Pa3’HOOOpa3Hs M CTPYKTYPHI
nomyssiui. M3MeHeHre reHodoHIa MOy SINY KaK 3IeMEHTapHOE SBOJIOIIOHHOE SIBICHHE. 3aKOH TeHeTHIecKoro paBHoBecus JIx. Xapaw, B.
BaiinOepra.

DnemeHTapHble (aKTOpbl (ABMXKYIIUE CHIIBI) 3BOMIONMU. MyTannoHHBI nporecc. KomOMHaTHBHAS M3MEeHUYHMBOCTD. [lpeli¢ reHoB —
clyJaiiHble HeHANpaBJIeHHbIC M3MEHEHHMS 4acTOT ajutesield B nomysiiusax. Dddext ocHoBatens. dpgexm dymuirounozo eopaviuika. Crudicenue
2EHEeMUUECcKo20 pasHoodpasus: npudunsl u cieocmsus. Ilposenenue s¢ppexma Opevigha 2enoe 6 6OILUUX U MATLIX NONYAAYUAX. MuUrpanun.
W3zonmsust nomyssanuii: reorpadudeckast (pocTpaHCTBEHHAs ), OHONIOTHYECKast (PETIPOIYKTHBHAS ).

EcrectBennslii orbop — Hanpapmsomuii (akTop sBomonuu. DopMBEI ecTecTBEHHOro 0TOOpa: IBIKYIINHM, CTaOMIN3UPYIOIIHH,
paspsIBaromuii (Mu3pynTUBHEINR). [TomoBoit 0T60p. Bo3HNKHOBEHNE U BOJIIOLUS COIHAIBHOTO TOBECHHS )KUBOTHBIX.

[Mpucrioco61eHHOCTh OPraHU3MOB KaK Pe3yIbTaT MHKPOIBOJIIONNH. BO3HUKHOBEHNE TPHCHIOCOOIEHHH y OpraHu3MOB. ApoMop(hO36I 1
unuoanantauuu. IIpuMepsl TPUCTIOCOONEHHH y OpPraHu3MOB: Mopdosiornueckue, (GU3MOJIOrHYecKHe, OMOXMMHYECKHE, ITOBEIACHYECKHUE.
OTHOCHUTENIFHOCTD PUCTIOCOOIEHHOCTH OPraHU3MOB.



Bup, ero xpurepun u ctpykTypa. BunoobpasoBanue kak pe3ynbTaT MUKPOIBOJIONNH. M305smust — KITt04eBoii hakTop BHI00Opa30BaHUS.
IIytm m cnocoOsl  BHmoOOpa3oBaHMS: — a/uIONATpHYecKoe  (Teorpadudeckoe), CHMIATPUUECKOoe (IKOJIOTHYECKOe), «MTHOBEHHOE»
(monmmumonu3anyst, TuOpuau3anys). JIuTeTbHOCTS SBOTIONHOHHBIX IPOIIECCOB.

MexaHu3Mbl GOPMHUPOBAHUST OHOIOTHYECKOTO Pa3HOOOpasHsl.

Poite 3BOIMIOIIMOHHOM OHONIOTHHE B pa3paboTKe HAyYHBIX METOJIOB COXpaHEHUs OuopasHooOpasus. MHUKpOIBOJIONUS M KOIBOIIOLIMSL
Mapa3uToB M UX X03s1eB. MexaHU3Mbl GOPMHUPOBAHUS YCTOWYNBOCTH K aHTUOHOTHKAM H CIIOCOOBI G0PBOBI ¢ HEll.

JdeMoncTpauuu

Ioptpersr: C. C. YerBepuxos, O. Malip.

Tabmumel 1 cxembl: «MyTaloHHass W3MEHUMBOCTB», «[lomynsnnoHHas cTpykTypa BHOa», «Cxema MNpOSBIEHHS 3aKoHa XapIu—
BaitaGepra», «/IBmKymue CHIIBI 3BOJIIONUN», «DKOJOTHYECKass HM30JSIIUS TOMYyIIUN ceBaHCKOH (opemn», «['eorpadudeckas H30IALHS
JICTBEHHUIIBI CHOMPCKOW M JIMCTBEHHHMIIBI NAypcKoit», «[lomyisiyroHHbIE BOJHBI YHCICHHOCTH XWIINHUKOB M JKepTB», «Cxema aedcTBHS
eCTeCTBEHHOro orbopa», «®DopMbel OOppOBI 3a  cymiecTBoBaHHe», «MHAycTpHanbHBIM  MemaHM3M», <« OKHUBBIE HCKOMaeMbIey,
«[TokpoBUTENbCTBEHHAsT ~ OKpacka O KHMBOTHBIX», «llpegympexnaromias — okpacka KMBOTHBIX», «®Dusnonorndeckue  ajanTanum»,
«[IpucnocobIeHHOCTh OPTaHU3MOB U €€ OTHOCUTEIBHOCTEY, «KpuTtepuu Buaay, «Buasl-nBoitHuKN», «CTpyKTypa Buaa B mpupoae», «CrocoOsb
BUI0OOpa3zoBaHus», «leorpadpuyeckoe BHIO0Opa3oBaHME TPEX BHIOB JAHABINICH», «DKOJOTMYECKOE BHUIOOOpAa30BaHME BHIOB CHHHUID),
«[Tommmmons! pacteHuit», «KarrycTHO-peaedHbIi THOPHTY.

Ob6opynoBanue: repOoapuy pacTeHUH, KOJUICKIIMH HACEKOMBIX, Yydesa IITHI ¥ 3Bepel C IpIMepaMy pa3IMIHbIX IPUCIIOCOOJICHUH, Tyderna
IITHI] U 3Bepeii pa3HBIX BUIOB, TepOapuy pacTeHHH OJIM3KHUX BUJIOB, 00pPa30BaBIINXCS pa3IMYHEIMU CIIOCOOaMHU.

JlaGopaTopHas pa6oTa «BrIssBICHAE H3MEHUUBOCTH y 0COOCH OJTHOTO BHIAY.

JlaGopaTopHas padora «[IpucnocobneHns: OpraHu3MOB U HX OTHOCUTEIIbHAS LEIecO00Pa3HOCTh.

JlaGopaTopHas padora «CpaBHEHHE BUIOB 10 MOP(OIOTHIECCKOMY KPUTEPHION.

Tema 3. MakpodBoIIOLMS U €€ pe3yJbTaThl

MeToapl H3ydeHUS] MaKpO3BOIONNH. [laneoHToIOrHUeCcKHe METOABI H3ydeHus! 3Boonuy. [lepexoaubie GOpMBI U GUIOTeHETHIECKHE
PSLIBI OPTaHU3MOB.

Buoreorpaduyeckne Metons! n3ydeHuns 3Boironun. CpaBHeHne (iiopsl U GayHbI MaTepUKOB M OCTpOBOB. broreorpaduueckne obnacti
3emiu. BUIbI-oHAEMHUKH U PETUKTHL

DOMOpPHOJIOTHYECKHE W CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOABl HW3YYSHHs OSBOJIOLMH. [ eHeTHUecKne MEXaHU3MBI HBOJIIOIHMU
OHTOTEHE3a W TIOSABJIEHMS SBONIONMOHHBIX HOBIIECTB. ['OMOJOTHYHBIE W AaHAJOTWYHBIE OPraHbl. PyanMeHTapHBIE OpraHbl M aTaBU3MBIL.
MornexynspHO-TeHeTHYECKHe, OMOXIMHUYECKHE U MATEMaTHIECKHEe METObI H3y4eHHs 3BOIIONUH. | oMoTornuHbIie reHbl. COBpeMEHHbBIE METOBI
MOCTPOCHUSI (PUIOT€HETHIECKHX JEPEBBEB.

XpoMOCOMHBIE MyTallud U YBOIOIHS T€HOMOB.

OO6mye 3aKOHOMEPHOCTH (TIpaBIiia) IBOMIOUWU. [Ipunyun cmenvt @ynxyui. HeoOpaTUMOCTh 3BONIONMU. ANANTUBHAS paJUallvs.
HepaBHOMEPHOCTH TEMIIOB IBOJTIOLIHH.

JemoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['ekkens.

Tabmue! 1 cxembl: «DHIOTeHETHYECKUH P JIOMIAAN», «APXEONTEPUKCY», «3Bepo3yoble simeps», «Creronedansy, «PHHHOGUTH,
«CeMeHHbIE MAIOPOTHHKNY, «broreorpaduueckue 30HbI 3eMmmy, «/petih KOHTHHEHTOBY, «PeluKTE», «HavansHbIe cTaguu SMOPHOHAIFHOTO
Pa3BUTHSA TO3BOHOYHBIX >KHBOTHBIX», «[OMOJOTHYHBIE M aHAJIOTHYHBIE OPTaHbD», «PyINMEHTHD», «ATaBH3MBI», «XPOMOCOMHBIE HAOOPHI
YeJoBeKa M MIMIaH3e», «[ TaBHbIe HaIpaBJICHUS IBOMIONHNY, «O0IIHe 3aKOHOMEPHOCTH SBOJTIOIINI.

Ob6opynoBaHne: KOJUICKIWH, TepOaphy, MYISHKH HCKOMAeMbIX OCTaTKOB OPraHWU3MOB, MYJSDKH TOMOJOTHYHBIX, AHAJIOTHYHBIX,
PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. [Iponcxoxkaenne U pa3BuTHe KU3HU Ha 3emiie

HayuHble rumoTe3s! MPOUCXOXKICHHS JKU3HU Ha 3emie. AGnorenes u nmaHcnepMust. JJoHaydHBIE PEICTABICHUS O 3aPOXKICHUN JKH3HU
(kpealiMoHM3M). ['HIoTe3a MOCTOSHHOIO CaMO3apOoXKICHUS KU3HU U e€ omposepikeHue ombltamu @. Pemu, JI. Cnamnannanu, JI. Ilactepa.
[MponcxoxaeHne KH3HN U aCTPOONOIOTHS.

OCHOBHBIE dTalbl HEOpraHUYEeCKOo 3BomonyH. [ImaneTapHas (reojorndeckasi) 3BOONHSL. XUMHUYECKAast SBOIIOIHA. AOHOTEHHBI CHHTE3
OpraHUYECKHX BelecTB u3 Heopranmdeckux. OnsiT C. Mumiepa u I'. FOpu. O6pazoBanne nonumepoB u3 MoHOMepoB. KoanepBaTHas rumoresa
A. W. Onapuna, Tunote3a nepBugHoro Oymbona J[x. XomneiiHa, reHeTndeckas rumoresa I'. Mémrepa. Pu6osumsr (T. Uek) u rumoresa «Mupa
PHK» V. I'unbepra. @opmupoBanne MeMOpaH U BOSHHKHOBEHHUE MPOTOKIIETKH.

Ucropus 3emmu u Meropl €€ m3ydeHus. Mckomaemble opraHudeckue octaTku. ['eoxpoHomorust u e€ Meroipl. OTHOCHUTENBHAS U
a0COIIOTHAs T€OXPOHOJIOTHA. ['e0XpoHOIOrHYecKas IKaa: S0HbL, SPbI, IEPUOABI, STIOXH.

HauanbHble STanbl opraHndeckor 3BoJitonuu. [losiBieHHnEe W 3BOJIONMS MEPBBIX KIETOK. DBOJIOLHKSA MeTabonu3Ma. Bo3HUKHOBEHUE
nepBeIX dKocucTeM. CoBpeMeHHBIE MHKPOOHBIE OHOIIEHKH Kak aHAIOr INepBbIX Ha 3emie coobmiectB. CtpomaTtomutel. [IpokapHoTsl u
9YKapHOTHL

[poncxoxaeHue SykapruoT (cHMOHOTeHe3). DBOJIONOHHOE IPOUCX0XKIEeHHE BUpycoB. [IponcxokaeHre MHOTOKIETOYHBIX OPraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX TPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3TaIbl IBOJIOLKY BHICIIHX pacTeHnid. OCHOBHBIE apoMop(o3bl pacTeHuid. Brixoa pactenuii Ha cymry. [losiBineHne cnopoBbIx
pacteHuii 1 3aBoeBaHHe UMHU cyiiu. CeMeHHbIe pacTeHus. [IpoucxoskaeHne IBETKOBBIX PACTEHHUM.

OCHOBHBIE TaIIBI YBOJIFOLIUH XXMBOTHOTO MUpa. OCHOBHBIE apoMopd 036l )KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — OSIBICHHE
COBpPEMEHHBIX THUIOB. [lepBble XopmoBble X HMBOTHbIE. JKH3Hb B BOJE. DBOMIOIMS MO3BOHOYHEIX. [Iponcxoxaenue amduOuit u pentHiamii.
[MponcxoxkaeHne MISKOMUTAIONNX XU NTHL. [IpuHIUN kmodeBoro apomopdosza. OcBoeHre 6eCIIO3BOHOYHBIMH U ITO3BOHOYHBIMH KHBOTHBIMHU
CyIIN.

PazBurue xu3HN Ha 3eMile 1O dpaM U MEPHOAaM: apXei, IpoTepo30ii, maneo3oil, Me3030i, kaifHo30i. OOmIas XapaKTepUCTHKA KIIMaTa
U TEOJIOTHYECKHX IporeccoB. ITosiBIeHIe U pacBeT XapaKTepHBIX OPTaHU3MOB. YTIIe0Opa30BaHKE: €r0 YCIOBHS U BIHMSHHUE HA Ta30BBI COCTaB
aTMocQepsl.

MaccoBble BBIMHpaHHMS — 3KOJOTMYECKHE KpPU3UCHI Mpouuioro. IIpuyMHBI W CIeACTBUS MaccoBbIX BbhIMHpaHHUH. COBpeMEHHBIH
9KOJIOTHYECKUI KPU3HC, ero ocobeHHocTH. [Ipobiema coxpaneHust 6ruopa3HooOpasust Ha 3emMIie.

CoBpeMeHHasi cucreMa opraHudeckoro wmupa. IIpuHumns! kiaccupukauuu OpraHu3MoB. OCHOBHBIE CHCTEMAaTHYECKHE TIPYIIIBI
OpTaHHU3MOB.

JemoHncTpanuu

Ioptpersr: ®@. Penu, JI. Cnaymnanuanu, JI. [Tacrep, Y. Y. Meunukos, A. Y. Onapumn, [x. Xongeiin, I'. Mémnep, C. Munnep, I'. FOpu.



Tabmuup! u cxemsr: «Cxema ombita . Penny, «Cxema onbita JI. [Tactepa o m3ydeHHIO caMo3apOXkKICHUS KU3HMY», «Cxema ombita C.
Munepa, I'. FOpu», «OTtamnbl HeopraHHYecKOH BOTIONHNY, «['eoXpoHOIOrHYecKas Imkana», «HadaabHble STarbl OPraHUuecKOW IBOIIIOIUIY,
«Cxema 00pa3zoBaHHsI JYKapHOT IyTéM cHMOMoreHe3a», «Cucrema XHBOH mHpHuponbl», «CTpoeHHE BHUpyca», «ApoMOp(O3bl pacTeHHUi»,
«PuHNOGUTEY, «OIHOKIETOYHBIE BOJOpOCINY, «MHOTOKIETOUHbIe BOAOpOCHH», «Mxun», «llamoporHuku», «['0J0CEMEHHbIE pPaCTCHUS,
«OpraHbl IIBETKOBBIX pacTeHHUit», «CxeMa pa3BUTHs KMBOTHOTO MUPay», «ApoMopdo3bl )KUBOTHBIXY», «IIpocreiimmey, «KHIIEeYHOONIOCTHBIE,
«I1nockue yepsuy», «Unenucronorue», «PeiOb», «3eMHOBOIHBIEY, «[IpecMmbikatomuecs», «[Ituupy, «MiekonuTaroonmey, «Pa3BuTre XKU3HU B
apxenckou 3pey, «Pa3BuTHe )XKU3HU B IPOTEPO30ICKON 3pey, «Pa3BuTHe )KU3HU B MANE€030MCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pey,
«Pa3BuTHe )XN3HM B KaifHO30#cKoH 3pey, «CoBpeMeHHast CHCTeMa OPTaHUIeCKOTO MUPay.

Ob6opynoBanne: TepOapuyl pacTeHUH Pa3IMYHBIX OTIETOB, KOJUIEKIIMH HACEKOMBIX, BIIKHBIC IIPerapaThl >KUBOTHBIX, PAKOBHHBI
MOJITIOCKOB, KOJUICKIIMM WIJIOKOXKHX, CKEJIeTHl MO3BOHOYHBEIX JKUBOTHBIX, dydella NTUI M 3Bepel, KOJUICKIMH OKAMEHENIOCTEH, ITOJIe3HBIX
HCKOIIaeMBIX, MYJIDKH OPTaHUYECKAX OCTATKOB OPTaHU3MOB.

Bupryanbnas jJabopaTopHas padora «Mogenuposanue onbIToB Muinepa—tOpu mo u3yueHnto abHOreHHOTO CHHTE3a OPraHUYECKUX
COCIMHEHUH B IEPBUYHON aTMOcheper.

JlabopaTopHast padoTa «/3y4yeHue 1 ONHCAHUE UCKOMAEMBIX OCTATKOB JIPEBHUX OPTaHU3MOBY.

HpaxkTuyeckas padora «/3yuenue ocoOEHHOCTEH CTPOCHUS PaCTEHUH Pa3HBIX OTIEIOBY.

IIpakTHyeckas padora «/3ydyeHne 0ocoOCHHOCTEH CTPOCHHUS TO3BOHOYHBIX KHBOTHBIX).

Tema 5. [Iponcxoxxaenne yea0BeKa — AHTPOIIOreHe3

Pazmensr u 3a1aun aHTpONIOIOTUH. METO bl aHTPOIIOTIOTHH.

CraHOBJIEHHE MTPEACTABICHHH 0 IPOUCXOXKICHIHN YenoBeka. Penurnosneie Bo33penus. CoBpeMeHHbIE HaydHbIE TEOPHH.

CXOZCTBO UeNlOBeKa C >KUBOTHBIMH. CHCTEMaTHYeCKOoe IOJIOKEHHE dernoBeka. CBHIETENhCTBA CXOACTBA YETIOBEKA C JKMBOTHBIMU:
CPaBHUTEIBHO-MOP(OIOTHIECKIE, IMOPUOTIOTHYECCKUE, (PH3HOIOTrO-OHOXUMUYECKUe, MoBeaeHYeckne. OTIMYHA YeloBeKa OT J>KUBOTHBIX.
IMpsiMoxox/IeHNE ¥ KOMIUIEKC CBS3aHHBIX C HUM NIPU3HAKOB. Pa3BHUTHE TOJOBHOTO MO3Ta U BTOPOH CUTHAIBHON CHCTEMBI.

Jpmxymue cuibl (GakTopsl) aHTpOIIOreHe3a: Ouojgorndeckue, counnanbapie. COOTHOICHHE OUOJIOTMYECKUX U COIMATIBHBIX (PAKTOPOB B
aHTPOIIOTCHE3e.

OCHOBHBIE CTagUU aHTpPOIIOreHe3a. PaHHWe denoBekooOpa3Hble 00e3bsHBI (MIPOKOHCYJIBI) M paHHHE HOHTHIBI — OOIINe NpeaKd
4eJI0BeK00Opa3HbIX 00€3bsH U JTIoAei. ABCTPAIONUTEKH — JABYHOTHE IPEIKH JIIo/iei. UelloBeK yMelblii, TepBble M3TOTOBICHUS OPYAUH TpyHa.
UYenoBek NpsIMOXOMSIINKA W IIEPBBIN BBIXOA JOAEH 3a mpenensl Adpuxu. Yenosek reiinensOeprckuii — oOmui Npenok HeaHIepTaIbCKOTO
YEeJI0OBeKa M 4YeJIoBeKa pasyMHOro. YeaoBeK HeaHAEPTAIbCKUI KakK BUJ JIIOJEH XOJOJHOro KiuMmara. YenoBek pa3yMHBIM COBPEMEHHOIO THIA,
JICHUCOBCKHUH 4eJI0BEK, 0CBOCHHE KOHTHHEHTOB 3a npenenamu Adpuku. [TageoreneTuka u maaeoreHoMUKa.

OBOIIONUST COBPEMEHHOTO dYenoBeka. EcTecTBeHHBIH OTOOp B MOMyNANUAX dUenoBeka. MyTarMOHHBIA IpOLEcC M MOIUMOP(HHU3M.
[NomynsmuoHHbIe BONHBL, Apelid reHoB, MUTpanus U «3(GEKT OCHOBATEN» B MOMYIAIUAX COBPEMEHHOTO YeNIOBEKa.

YenoBeueckre pacel. Ilonstue o pace. Bompmme pacel: eBponeonmHas (eBpaswiicKas), aBCTpalo-HEIpoWaHAsl (IKBaTOpHAIbHAs),
MOHTOJIOMHAs (a3MaTCKO-aMepUKaHCKas). BpeMs W myTH pacceleHMs delioBeKa IO IUlaHeTe. ExmHCTBO wenoBedeckux pac. Hayunas
HECOCTOSITENFHOCTh pacu3Ma. [IpHucroco0IeHHOCTh YenoBeKa K pa3HBIM YCIIOBHSM OKpysKaromieil cpenbl. BiusiHue reorpaduueckoi cpensl u
npeiida reHoB Ha MOP(OJIOTHIO U (PHU3HOIOTHIO YETIOBEKa.

MeXAUCIMIUTHHAPHBIE METOIBI B (DU3UUECKOM (OHONIOTUUECKON) aHTPOMOJIOTHU. DBOJIOIIMOHHAS aHTPOIIOJIOTHS U TAJICOaHTPOTIOIOT S
9YeTOBEYECKHX MOMyIsIyii. bruoconmanbHbIe ccneoBaHus IPUPOABI denoBeka. HccrenoBanre KO3BOIIONNH OHOIOTHYECKOTO H COIMATIBHOTO B
9eJIoBeKe.

JeMoncTpauuu

IToptpetsr: Y. dapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxembl: «MeToabl aHTPOHONOTHN», «['0NOBHON MO3r YenoBekay, «UenoBekooOpasHble 00e3bsHB), «CKeneT 4YeroBeka u
CKeNeT IMMIaH3e», «PyIuMeHTBl U aTaBU3MBI», «J[BIDKYIIHE CHIIBI aHTPOIOTeHe3a», «DBOIIOLHMOHHOE JIPEBO YEIOBEKa», «ABCTPAIONHUTEKY,
«UYenosek ymenslity, «Henosek npsmoxonsaimuii», «Jlenucosckuii yenosek» «Heannepranbiel», «KpoMaHboHIBY, «IIpenku yenosekay, «9Tamsl
9BOJIIOLIMY YesloBeKay, «Pachl yenoBekay.

O06opynoBaHue: MyJISHKA OKaMEHEIIOCTEH, MPeIMETOB MaTepHAIIbHON KyIbTYPHI IPEIKOB YEIOBEKA, PEPOAYKIHY ((poTorpadun) KapTHH
¢ MHDOIIOTHYECKIMHU B OHOJICHCKAME CIOKETaMH TPOHMCXOKICHHUS 4YesioBeka, poTorpagun HaXOAO0K MCKOMAEMBIX OCTaTKOB YEIOBEKa, CKEJET
YeJI0BeKa, MOJIENb Yepera YeI0BeKa U yeperia MIMITaH3€e, MOAENb KICTH YelIOBeKa M KUCTH MIMMITaH3€, MOJIEIH TOPCa MPEIKOB YeT0BeKa.

JlaGopaTopHas padora «/3yueHne 0COOEHHOCTEH CTPOSHHUS CKEJIETa YENIOBEKA, CBA3aHHBIX C MIPSIMOXOKACHIEM.

[pakTHyeckas padora «/3ydyeHue FKOJIOrHYECKUX alallTAllli YeIoBeKay.

Tema 6. DK0/10rUsI — HAYKa 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB H HAIOPTrAaHU3MEHHBIX CHCTEM € OKpY Kalouleil cpenoii

3aporIeHre U pa3BUTHE dKoioruu B Tpyaax A. ['ymbonbara, K. @. Pynbe, H. A. Cesepriosa, O. I'ekkens, A. Tencnu, B. H. Cykauésa.
Paznens! u 3agaun sxonorun. CBsA3b 3KOJIOTUH C IPYTUMU HAyKaMu.

Mertozs! sxonorun. [lonesbie HabMIOAEHH. DKCIEPUMEHTHI B 3KOJIOTHH: MPUPOIHBIE U JabopaTopHEIe. MofeTpoBaHHE B SKOJIOTHH.
MOHUTOPUHT OKPY>KAIOIIEH Cpelbl: TOKATbHBIN, PETHOHATBHBINA U TII00ATBHBIH.

3HaueHHe SKOJOTUUECKUX 3HAHUH JUIS YeloBeKa. JKOJOTMYECKOe MHPOBO33PEHHE KaK OCHOBAa CBS3€H UEIOBEYECTBA C IPHPOIOH.
DopMHUpOBaHHE KOJIOTUIECKOH KYIBTYPHI H SKOJIOTHIECKOH IPaMOTHOCTH HACENICHUS.

JdeMoHcTpanuu

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuios, O. I'exkens, A. Tencau, B. H. Cykaués.

Tabnuie! 1 cxeMsl: «Pa3aesnsl sKonorumny, « MeTo bl SKoIoruny, «CXxeMa MOHUTOPHHTA OKPYIKAIOIIEH CPEIb».

JlaGopaTopHas padota «/3yueHrne METOI0B 3KOJIOTHUECKHUX UCCIEIOBAHUMN.

Tema 7. OpranusmMsl 1 cpea 00MTaHUS

Okonoruueckue GakTopbl ¥ 3aKOHOMEPHOCTH MX JercTBus. Kiaccupukarus skomorndyeckux (pakTopoB: abHOTHYECKHE, OHOTHIECKHE,
anTpororenHpie. OOmmMe 3aKOHOMEPHOCTH HEHCTBHUSA dKoynormieckux ¢axropoB. [IpaBmno muammyma (K. Ilnpenrems, 0. JInbwux).
TonepanTHOCTB. DBpHOHOHTHEBIE H CTEHOOMOHTHBIE OPTaHH3MBI.

Aobuotnueckue ¢axropsl. CBeT Kak dKojorumueckuii dakrop. JlelicTBHE pa3HBIX y4YacTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHH3MBI.
DKOJIOTHYECKHE I'pymIibl paCTeHHﬁ 1 ’)KUBOTHBIX 110 OTHOLLICHUIO K CBETY. CurnanabHast POJIb CBETA. cDOTOl'IepI/lO}lI/BM.

TemnepaTypa kak 3konorudeckuii ¢axrop. JlelicTBue Temneparypbl Ha opranu3Mbl. [[0HKHIOTEpMHBIE 1 TOMOHOTEPMHBIE OPTaHH3MBI.
OBpUTEPMHBIE I CTEHOTEPMHbIE OPTaHU3MBI.

BraxxnocTs kak sKoormdeckuii ¢axrop. [Iprcnocodnenns pacteHuii Kk moaaep kaHnio BogHoro 6ananca. Kimaccudukanus pactenuii mo
OTHOIICHHUIO K Bojie. [Iprcroco6ieHns >KUBOTHBIX K M3MEHEHHUIO BOJIHOTO PEKUMA.

Cpenpl 00UTaHMS OPraHU3MOB: BOJIHAS, HA3eMHO-BO3/IyIlIHAsI, [IOYBEHHAs!, TNIyOMHHAs ITO0II0YBCHHAs, BHyTpUOpraHu3MeHHast. Ou3muko-
XHMHYECKHe 0COOCHHOCTH cpell OOMTaHUs Oprann3MoB. [Iprcnocobienns opraHu3MoB K XKH3HHU B Pa3HEIX Cpeliax.



Bronornueckue putmel. Buemrnne u BHyTpenane putMsl. CyToO4HBIE ¥ TOJUMYHBIE pUTMBL [IpHcIIocO0IeHHOCTS OPraHu3MOB K CE30HHBIM
HN3MEHEHUSIM YCIIOBUH JKU3HH.

XKuznennsle Gpopmbl opranu3mMoB. [lonsiTue o sxusHeHHON (opme. JXKnzHeHHbIe GOPMBI pacTeHHI: AepeBbs, KyCTapHUKH, KYCTapHHIKH,
MHOTOJICTHUE TPaBbl, OJHOJIETHHE TPaBbl. JKnu3HeHHbIE ()OPMBI KHUBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOCHHUS U
o0pasa )KHU3HH.

Buotnueckue dakTopsl. Bumbl OMOTHYECKHX B3aUMOICHCTBHN: KOHKYPEHLHS, XUITHUYECTBO, cuMOuo3 u ero ¢opmsl. [lapasutusm,
KOOTIepalys, MyTyalnu3M, KOMMEHCAIN3M (KBapTHPAHTCTBO, HaxieOH4YecTBO). HeTpoduueckne B3anMOIeHCTBHUSI (TOMHYECKHE, (HOpUIECKHe,
¢abpuueckue). 3HaueHHEe OMOTHYECKUX B3aMMOJCHCTBHI MM CYIIECTBOBAHHUS OPraHU3MOB B cpene oOuTaHus. [IpyHINI KOHKYPEHTHOTO
HCKITFOUCHHUSL.

JemoHcTpanuu

Tabmuie! 1 cxeMsl: «DKoJIorHIeckre (pakTops», «CBETOBOH CHEKTP», «IKOJIOTUIECKHE TPYIIIBI KUBOTHBIX 110 OTHOLIEHHIO K CBETYY,
«TennokpoBHbBIE JKHBOTHBIE», «XOI0JHOKPOBHBIE )KUBOTHBIE», «DU3HONOTHYECKHE adaNTalluy KHUBOTHBIX», «Cpeasl 0OUTaHUsI OPraHU3MOBY,
«buonornueckue putMmbly, «KusHeHHble GOpMBI pacTeHuil», «Ku3HeHHbIe (GOPMBI KUBOTHBIX», «DKOCHCTEMA LIIMPOKOIUCTBEHHOTO JIEcay,
«DKocHucTeMa XBOIHOTO Jeca», «Llenu mutanus», «XumHuaecTBoy, «llapasutuzmy, «Konkyperuusn», «Cumonosy», «KommeHcanusm».

Ob6opynoBanue: repOapuu pacTeHUIl U JKUBOTHBIX, IPHCIOCOOTIEHHBIX K BIMSHUIO Pa3MYHBIX KOJOTHYECKUX (HaKTOpPOB, repOapuu
CBETOTIOOMBEIX, TEHETIOOMBBIX M TEHEBBIHOCIMBBEIX PACTEHHI, CBETONIOOMBBIC, TCHENIOOMBEIE M TEHEBBHIHOCIMBBIE KOMHATHBIE PAacTEHMS,
repOapHuu ¥ KOJUIEKIUH TEIUIOMIOOUBBIX, 3MMOCTOMKHX, MOPO30yCTOWYNBBIX PACTCHHUH, dydelia ITHI] ¥ 3Bepeii, repOapin pacTeHNUH, OTHOCSIINXCS
K rurpoduram, kcepoduram, Me3opuTaM, KOMHATHBIE pAaCTEHHS JaHHBIX TPYIIII, KOJUICKIINH )KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpelax, repoapuu
W KOJUISKIIMU PACTEHHI M >KMBOTHBIX, 00JIAJAalOMNX YepTaMH IIPHCIOCOOICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBHH JKH3HH, TepOapuu U
KOJUICKIMH PAacTeHWH M JKUBOTHBIX PA3NUYHBIX JXM3HEHHBIX (OPM, KOJUIEKIHMH >XHBOTHBIX, YYaCTBYIOIIMX B PA3NUYHBIX OHOTHYECKUX
B3aUMOJCHCTBHSAX.

JlaGopaTopHas padora «BpisiBneHrE MPUCIOCOOICHUI OPTaHU3MOB K BIUSHHUIO CBETaY.

JlabopaTopHasi padoTa «BrIsABIeHIE MPUCTIOCOOICHUH OPTaHU3MOB K BIHSHUIO TEMIIEPATYPBD»).

JlabopaTopHasi pa6oTa «AHATOMHYECKHE OCOOEHHOCTH PACTCHUH M3 Pa3HBIX MECT OOUTAHHSI».

Tema 8. IkoJ10rusi BUAOB U MOMYJISI LM

DKOJIOTHYECKHEe XapaKTepUCTHKN nomysinud. [Tomymsanus kak Ouonormdeckas cucreMa. Poib HEOZHOPOTHOCTH Cpembl, HU3HIECKUX
6apbepoB U 0coOEHHOCTEW OHOJIOTHH BUIOB B ()OPMUPOBAHUH NIPOCTPAHCTBEHHOW CTPYKTYpHI HOMyJsiiyii. OCHOBHBIE ITOKA3aTeNN HOITYJISIIHN:
YHUCIICHHOCTS, INIOTHOCTh, BO3PACTHAS U MOJIOBAsl CTPYKTYPA, POXKAAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIHSL.

Okonoruyeckast CTpyKTypa momymsanuu. OIeHKa YHCICHHOCTH MONMyIanud. JlMHaMuKa HOmy/siuuu u e peryminus. buotmueckumit
MOTEHIMAl TOMMy/sIuuy. MoenpoBaHue JUHAMHUKH HMomymsinuu. KpuBele pocta umcieHHOCTH Homyisiuuu. KpuBble BEDKHBaHMSA. Perymsmums
YHCICHHOCTH TOMYJILUIA: POJIb (PaKTOPOB, 3aBUCALINX U HE 3aBUCALINX OT IUIOTHOCTH. DKOJIOTHYEeCKUe cTpaTernu BUIOB (I- u K-ctparerumn).

[MonsTue 06 sxonmornyeckoi Hunie Buga. Mecrooduranne. MHoromepHast Mozens skostorndeckord Hummm JHx.J1. Xatuuncona. Pazmepst
9KOJIOTHYeCKON HUMM. [JoTeHIanpHas U peaan30BaHHAs HUIIH.

Bupn xak cucrema nomyinsinuil. Apeansl BUIOB. BUIBI M BX )KU3HEHHBIE CTPATErHH. DKOJIOTHYECKUE SKBUBAJICHTHL.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPalNii )KUBOTHEIX. brosornueckne MHBa3uM 9y>KePOIHBIX BHIOB.

JemMoHCcTpanuu

Ioptper: Ix. Y. XaTuuHCOH.

Tabmumsl 1 cxeMsl: «OKOJOTHUECKHE XapaKTEPUCTHKH MOMymsium», «lIpocTpaHCTBEHHAss CTPyKTypa MOMyIsanum», «BospacTHbie
MUPaMUJIBI TOMyISHN», «CKOPOCTh 3aceNeHus MOBEPXHOCTH 3eMIIN Pa3IHIHBIMH OpraHu3Mamm», «Mojenb 3konorndeckoil Humu Jx. .
XaT4uHCOHAY.

O6opynoBanue: repbapuil pacTeHUH, KOJUICKIIUH KUBOTHBIX.

JlaGopaTopHas pa6ora «[IpucrocoOieHusI CEMSH PACTEHUM K PACCEICHHUION.

Tema 9. Jkos0orust cooduiecTs. IKOJIOIHYECKHE CHCTeMBbI.

Coo0recTBa oprann3mMoB. broneHo3 u ero cTpykrypa. CBs3u MeX1y OpraHu3MaMH B OHOLIEHO3€.

OkocucreMa Kak oTkpbITas cucrema (A. Jx. Terncnn). @yHKInOHaIBHBIE OIOKH OPTaHU3MOB B 3KOCHUCTEME: MIPOIYIIEHTHI, KOHCYMEHTEHI,
penyuentsl. Tpoduueckue ypoBHU. Tpodudeckue nenu u cetn. A6notndeckue 0J10Ku dkocucteM. [104YBBI U Wbl B 9KocucteMax. Kpyropopot
BEII[ECTB U TOTOK SHEPTUH B SKOCHCTEME.

OCHOBHBIE TIOKa3aTeNH YKOCUCTEMBI. briomMacca 1 mpoayKuust. DKOJIOTHIECKHe MMPaMUIBI 9MCeN, OHOMACChl H SHEPTUHL.

Jlunamura sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE 3aKOHOMEPHBIC CMEHBI COOOIIECTB —
cykneccuu. IlepBuuHble ¥ BTOPUYHBIE CYKLIECCHHM M MX IPHYMHBI. AHTPOIOTEHHBIE BO3JEHCTBHS Ha cykueccuu. KimMakcHoe cooOIecTBo.
BuropaszHooOpasue 1 moHoTa KPyroBOpoTa BELIECTB — OCHOBA YCTOWYNBOCTH COOOIIECTB.

ITpupoaHsle S3KOCUCTEMBL. DKOocucmeMbl 03€p U pek. IKocucmeMmbl MOpell U OKeaHo8. DKocucmemMbl MyHOp, 1ecO6, CHenel, NyCimulib.

AHTpOIIOTeHHBIE 9KOCHCTEMBI. ATPOIKOCHCTEMA. ATPOLeHO3. Pa3miins MexX Ty aHTPOIIOTEeHHBIMH U IIPUPOTHBIMI SKOCHCTEMaMH.

VYpboskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. ['oponckas ¢iopa u ¢dayna. CHHaHTpOIHM3alHs TOPOICKOH (ayHBI
Bronormueckoe u X039HCTBEHHOE 3HAUCHUE arpOIKOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (OPMHPOBAHHS OCHOBHBIX B3aMMOJICHCTBHH OPraHM3MOB B 3KOCHUCTeMaX. Poab kackaonozo s¢gexma u 6udos-
20uUpuramopog (knouesvix 6u008) 6 ynxkyuonuposanuu sxocucmem. IIepeHOC SHEPTHM U BEIIECTB MEXKIY CMEXKHBIMH 3KOCHCTEMaMH.
Y CTOMYMBOCTD OpraHu3MoB, l'[Ol'[yJ'lf[L[l/Iﬁ 1 DKOCUCTEM B YCJIIOBUAX €CTECTBEHHBIX U aHTPOIIOI'CHHBIX BO3}1€I>’ICTBPII>’I.

Mexanusmuvl 6030elicmeus 3azpAsHeHUti pasHbIX MUN08 Ha CyOOP2aAHUSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM
VPDOBHSAX, OCHOBbI IKOLOSUYECKO20 HOPMUPOBAHUSL AHMPONOLEHHO20 6030€licmaus. MeTo10N0rnsl MOHUTOPUHI'a €CTECTBEHHBIX U aHTPOIIOTEHHBIX
9KOCHCTEM.

JdeMoncTpauuu

IToptper: A. JIx. Tencnu.

Tabmumer u  cxemsl: «CTpykTypa OHOIEHO3a», «OJKOCHCTeMa IIHPOKOIMCTBEHHOTO Jiecay, «OKOCHCTEMa XBOMHOTO Jiecay,
«DyHKIMOHAIBHbBIE TPYIIBI OPraHU3MOB B 3KOcHCTEMe», «KpyroBopoT BelecTB B 3kocucTeMe», «Llenu nutanus (macTOuuIHas, JeTpUTHAS)Y,
«DKoNOTHYeCcKasl MUpaMuia YHUCe», «IDKOIOrHYecKas nupamMuaa OHomMacchl», «IKoJoTuuecKas mupaMuaa sHeprum», «OopasoBanue 60101y,
«[lepBuyHas cykueccus», «BoccraHoBiIeHHE Jieca Mocie MoXxapay, « IKOCHCTeMa 03epay, «ArpoueHos», «kKpyroBopot BelecTB 1 OTOK SHEPT U
B arpolueHose», «[Ipumepsl ypboskocucTem».

Ob6opynoBanue: repoapruy pacTeHUH, KOJUICKIINH HACEKOMBIX, dydea NTUII U 3Bepeil, repOapiy KyIbTYyPHBIX U IUKOPACTYIIUX PACTCHUH,
aKBapHyM KaK MOJENb YKOCHCTEMEL.

IIpakTHyeckas padora «3ydenne n onucanue ypo03KOCUCTEMED».

JlabopaTopHast pa6oTa «/I3yuenue pa3HOOOpa3nsi MEIIKUX MOYBEHHBIX WICHHCTOHOTUX B PA3HBIX YKOCHCTEMAX).



IKceKypeust «DKCKypcHsl B THIIMYHBIA OMoreorieHo3 (B ayOpaBy, Oepe3HsK, eNbHHK, Ha CyXOMOJBHBIN MM NMOWMEHHBIH JIyT, 03epo,
60J10TO)».

IKCeKypeHst «DKCKYPCHs B arpo3KOCUCTEMY (Ha I10JIe MM B TEIIMYHOE X03SHCTBO)».

Tema 10. Buocgepa — riodanbHasi IKocucTeMa

Buocdepa — obuiermanerapHast o6onouka 3emin, TAe CYIIECTBYET WM CYIeCTBOBala XKU3Hb. Pa3BuTre npescrapieHuii o 6uocdepe B
Tpynax 3. 3tocca. Yuenue B. Y. Bepuanckoro o 6uocdepe. Obnactu 6uochepst u e€ coctas. JKuBoe BerecTBo 6uocdepsl U ero hyHKIUH.

3akoHOMepHOCTH cyliecTBoBaHus Onochepsl. OcobeHnoct Grochepsl Kak riaobanbHONU IKOCHCTEMbI. JIMHAMUYECKOe paBHOBECHE B
6uochepe. Kpyrosopors! BemecTB 1 GHOre0XUMUIECKHE IIUKIIBI (YTIIeposa, a30Ta). PUTMHYHOCTE sBIEHHH B Gnocdepe.

3onaneHOCTH OHoceps!. [TonsTre o 6nome. OCHOBHBIC GHOMBI CYIIH: TYHIpa, XBOHHEIE Jieca, CMEIIaHHBIE U IIHPOKOJIMCTBEHHEIE JIeca,
CTEIH, CAaBaHHBI, ITyCTHIHH, TPOITMUECKHUE JIeca, BEICOKOTOPhs. KinMar, pacTUTENbHbINA 1 )KUBOTHBIN MUP OMOMOB CYIIIHL.

CrpyKTypa M (YHKIHUS KHUBBIX CHCTEM, OIICHKAa UX PECYpPCHOTO MOTEeHIHaIa 1 OHochepHBIX (yHKITHH.

JdeMoHcTpauuu

[optpetsr: B. Y. Bepuanckwuii, 3. 3rocc.

Tab6muws! u cxemsl: «I'eocepst 3emnmy», «KpyroBopor azora B mpupoe», «KpyroBopor yriieposa B npupoe», «Kpyropopot kuciopoaa
B mpupoae», «Kpyroropot Boasl B mpupoae», «OCHOBHbIE OMOMBI cymny», «KnuMatuyeckue nosica 3emmm», «Tynapay», «Taiiray, «CMemmaHHbIi
necy, «lllupokonucTBeHHbIH Jiecy, «Crenby, «CaBaHHa», «IlycTeiHsay», « Tpornnueckuii gecy.

Ob6opynoBanue: repbapun pacTeHHH pa3HbIX OMOMOB, KOJUICKIINH XHBOTHBIX.

Tema 11. YenoBek u oKpy:Kawumas cpeia

DKoJorMueckue KpU3HUCH M MX IpHYMHBL. BoszmeiictBue denoBeka Ha Omocdepy. 3arps3HeHHe BO3MYyIIHOHN cpenpl. OXpaHa BoO3myxa.
3arpsi3HeHHe BOgHOM cpensl. OXpaHa BOJHBIX pecypcoB. Paspymenne moussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHHe KiInMara.

AHTpONOreHHOe BO3AeiiCTBHE HAa PACTUTENBHBIN 1 )KUBOTHBIH Mup. OXpaHa pacTUTENHHOTO U )KUBOTHOTO MHUpa. OCHOBHBIE IPHHIIHIIBI
oxpansl nmpuposl. Kpacusie kauru. Ocob6o oxpansemsie npupouabie Tepputopuun (OOIIT). Boranndeckue caxpl M 300J0THYECKUE MTAPKH.

OCHOBHBIE IPUHIUNBI YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA M TNPHPOABL PaloHanpHOE HPHPOIONOIB30BAHNE M COXPAHCHHE
6uosnoruueckoro pazHoodpasus 3emun. OOIIIEe 3aKOHOMEPHOCTH TII00ABHBIX AKOJIOTHYECKHX KPH3HCOB. OCOOCHHOCTH COBPEMEHHOTO KPH3HCa
U €r0 BEPOSITHBIE ITOCIIEICTBHSL.

Pa3zBuTne MeETOJOB MOHHUTOpPHMHra pa3BHTHs ONACHBIX TEXHOTEHHBIX mpoueccoB. CucmemHnvle ucciedosauus nepexooa K
pecypcocbepezaroweli U KOHKYPEHMocnocobroll snepeemuke. buonozuueckoe pasnoobpasue u buopecypcol. Hayuonanvnvie ungopmayuonnuie
cucmembul, obecnequsaroujue 00CmMyn K UHGopmayuu no COCMOAHUI0 0MOENbHbIX 8U008 U dKocucmem. OcHO8bl IKOpeabUNUmMmayuu IKoCUCmem u
€noco608 6opvbbl ¢ buonogpedcoenuamu. PexoncmpyKyus MOpcKux u Ha3eMHbIX IKOCUCTEM.

JdeMoncTpauuu

Tabmumps! u cxeMbl: «3arpsi3sHeHHE aTMOchepbl», «3arpsa3HeHne THAPOCHEPE», «3arpsi3HEHNE TOYBBD), «IlapHUKOBBIH 3hdeKT», «Ocob0o
OXpaHsieMbIe IPUPOTHBIE TEPPUTOPUIY», «MOIETH YIPaBIIEMOT0 MUPAy.

O6opynoBanue: hotorpaduu OXpaHIEMbIX PACTCHUI 1 )KUBOTHBIX KpacHoit kauru Poccutickoit denepanun, KpacHoil KHUTH peruoHa.
MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'MU HA YPOBHE CPEJJHEI'O OBILIEI'O
OBPA30OBAHUSI

JIMYHOCTHBIE PE3YJIbTATbI

®dI'OC COO ycranaBmuBaeT TPEOOBAHUS K PE3ysbTaTaM OCBOCHHS OOYUYAIOIIUMHUCS MPOTPaMM CPEIHEro O0OINero oOpa3oBaHUsL:
JIUYHOCTHBIC, METANPEIMETHBIC U TIPEMETHBIC.

B cTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOCHMsS IPOTPaMMBI 10 OHOJIOTMH BBIAENEHBI CIEIYIOIINE COCTAaBILIOLIME: OCO3HAHHE
00yJarOIIMMUCS POCCUICKON IpaXkTaHCKOW WACHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIEHOCTH U CAMOOTIPE/ICIICHHIO, HATUdUe
Momueayuy XK OOYUEHHIO OHMOIIOTHH, yeleHanpasienHoe pasgumue BHYTPEHHUX YOSKAECHHH JUYHOCTH HAa OCHOBE KIIIOUEBBIX IEHHOCTEH U
HCTOPUYECKUX TPAJULU Pa3BUTHS OHMOJOTHYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYJAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH
JIESITETBHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH, TPUCYIIUMH CHCTEME OHOJIOTHYECKOTO OOpa3OBaHUS, Haiuyue NpasoCoOIHAHUS
9KOJIOTHYECKON KYIBTYPBI, CHOCOOHOCIU CIMABUMb TIETA U CTPOUTH KU3HEHHBIE TIaHBI.

JIMYHOCTHBIEC pe3yabTaThl OCBOCHHS MPOrPAMMBI 10 OHOJOTHHU JOCTUTAIOTCS B CIUHCTBE yUeOHON M BOCIHUTATEIBHON JCATCIHHOCTH B
COOTBETCTBUHU C TPATUIIMOHHBIMU POCCHICKAMH COIIMOKYJIbTYPHBIMU, HCTOPHUCCKIMH U TyXOBHO-HPABCTBEHHBIMH [ICHHOCTSIMH, IPUHATHIMH B
oOllecTBe MpaBWIaMd W HOPMaMH IOBEAEHMS M CIOCOOCTBYIOT IpoLeccaM CaMOIO3HAHHS, CAaMOBOCHHMTAHUS W CaMOPA3BUTHS, Pa3BUTHS
BHYTPEHHEU MO3UINK JTMYHOCTH, MATPUOTH3MA M YBAKEHHS K 3aKOHY M MPABOIOPSAKY, YEIOBEKY TPYAa M CTapIIeMy MOKOJICHHIO, B3aHMHOTO
yBakeHHsI, OEpEKHOTO OTHOMICHHS K KyJbTYPHOMY HACJIEIHIO U TPAIUIMIM MHOTOHAIIMOHAIEHOTO Hapoaa Poccuiickoii dexepanuu, npupoae u
OKpYIKaroIel cpeze.

JIngHOCTHBIE pe3yibTaThl OCBOSHHS Y4eOHOTro mpeamera «BbHoJorHs» MOKHBI 0TpaXaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS
PYKOBOJICTBOBAThCSI CHOPMUPOBAHHON BHYTPEHHEH NO3UIMEH JHYHOCTH, CHCTEMOW LEHHOCTHBIX OpPHUEHTAIMH, MO3UTHBHBIX BHYTPEHHUX
y6e>|<)161-m171, COOTBeTCTBy}OLLII/IX TpaAuIUOHHBIM HEHHOCTAM pOCCHﬁCKOFO OGLL[BCTBa, pacCIMpEHUEC )XU3HECHHOI'O OMNbITA U OIbITa AEATCIILHOCTH B
Hpolecce peaan3alii OCHOBHBIX HalPaBICHUI BOCIUTATEILHON ISSTEIFHOCTH, B TOM YHCIIE B YACTH:

1) rpakaaHCKOro BOCHUTAHMS:

c(OPMHPOBAaHHOCTh TPAXKAAHCKON MO3UILIMK 00YYAIOIIErocsi Kak akTHBHOTO M OTBETCTBEHHOT'O WJICHA POCCHUICKOTO O0IIECTRa;

0CO3HAHHE CBOMX KOHCTUTYIIHOHHBIX ITPaB M 00s3aHHOCTEH, YBaXKCHUE 3aKOHA U TIPABOTIOPS/IKA;

TOTOBHOCTBH K COBMECTHOI TBOPYECKOU AEATEIHHOCTH IPU CO3J[aHUH YUEOHBIX MPOCKTOB, PEIICHUH YIeOHBIX U MO3HABATENBHBIX 3a/1a4,
BBINTOJTHEHUHU OHOJIOTHYECKIX IKCIICPUMEHTOB;

CIOCOOHOCTB OTPEAETSTh COOCTBEHHYIO TIO3UIIHIO MO0 OTHOIICHUIO K SBICHUSIM COBPEMEHHOM KU3HU H OOBICHSTH €€

yMel-me y'-lPITbIBaT]: B CBOHUX ﬂeﬁCTBHﬂX HGOGXOHI/IMOCTB KOHCprKTI/IBHOl"O BSaMMO}leﬁCTBHﬂ H}O}leﬁ C pasHbIMH y6e)l()leHHﬂMl/l,
KyHbTyprIMI/I IEHHOCTSIMHU U COIIMAJIIBHBIM ITOJIOXKCHHUEM,

TOTOBHOCTh K COpr}lHIA'—[eCTBy B MPOHECCE COBMECTHOI'O BBINOJTHECHUS yqe61-n>1x, IMMO3HABATCJIBHBIX MW HCCJIICAO0BATCIBCKHUX 3aaad4,
yBa)KI/ITeJ'IbHOFO OTHOLICHUA K MHEHUIO ONIIIOHECHTOB ITPU OGCy)KJleHI/II/I CIIOPHBIX BOIIPOCOB 6I/IOJ'[OFH'~IGCKOFO COACpIKaHUA,

TOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOW AEATEITHHOCTH;

2) N1aTPHUOTHYECKOI0 BOCIIMTAHMA:

¢(hOpPMHPOBAHHOCTh POCCHIICKOW TPaXKIAHCKOH WICHTHYHOCTH, MATPHOTH3MA, YBAKCHUS K CBOEMY HapO/y, YyBCTBA OTBETCTBEHHOCTH
niepen PouHOM, TopIocTH 3a CBOM Kpaii, cBOr PomuHy, CBOI SI3BIK U KYJBTYPY, IIPOIIIOE M HACTOSIIEE MHOTOHAIIMOHAIBEHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUICHHE K IPUPOJHOMY HACIEOUIO M NMaMITHUKAM NPHPOIBI, HOCTIDKEHHAM Poccum B Hayke, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHAX, TPYIE;



CIOCOOHOCTH OLIEHNUBATH BKJIAJ POCCHHCKHX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTUH, TOHMMaHWS 3HAUCHNUsI OMOJIOTHH B TIO3HAHUHI
3aKOHOB IIPHPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIIECTBa;

npeiHast yoexJEHHOCTh, TOTOBHOCTH K CITy>KSHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €r0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHE TyXOBHBIX LIEHHOCTEN POCCUNCKOTO HApOa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEJICHHS;

CIOCOOHOCTh OIEHUBATh CUTYaI[MI0 M TPHHHMATh OCO3HAHHBIE PELIEHHs, OPUEHTHUPYACh HAa MOpAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

0CO3HaHME JTMYHOTO BKJIaJa B IOCTPOCHUE YCTOHINBOTO OyIyIIero;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIMTEISIM, CO3IaHHIO CEMbU Ha OCHOBE OCO3HAHHOTO NPHHSTHS LEHHOCTEH ceMeWHOI *KH3HU B
COOTBETCTBUHY C TPAJUIUSIMU HapoaoB Poccun;

4) 3cTeTH4eCKOro BOCIUTAHMSA:

JCTETUUECKOE OTHOIIEHUE K MHUPY, BKIFOUas ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUECTBA, CIIOPTA, TPYJa, OOLIECTBEHHBIX
OTHOILICHH;

IIOHUMAHHUE SYMOLMOHABHOIO BO3IEICTBYUA JKUBOM IPUPOABI U €€ LICHHOCTH;

TOTOBHOCTH K CAMOBBIP)KCHHUIO B PA3HBIX BUIaX HCKYCCTBA, CTPEMIICHHE NIPOSIBIATE KauyecTBa TBOPUECKOH JINTHOCTH;

5) pusnueckoro BocnuTaHus, GopMUpPOBaHUS KYJbTYPbI 310POBbSl U IMOLUOHAIBLHOIO 0JIATONIOIY YU

MIOHMMAaHUE U pean3aliysl 3J0poBOro U 6e30IacHoro oopasa H3HH (3T0pOBOE MMUTAHKE, COONIIOICHNE THIMEHHIECKHUX ITPABIII H HOPM,
cOQIaHCHPOBAHHBIM PEXUM 3aHATHH W OTIbIXa, peryysipHas (Qu3nNYecKass aKTHBHOCTB), OEpeHOTO, OTBETCTBEHHOTO W KOMIICTEHTHOTO
OTHOIIEHHUS K COOCTBEHHOMY (pU3UUECKOMY U ICHXUYECKOMY 3[J0POBBIO;

MIOHIMAaHUE [IEHHOCTH MPaBIJI HHAUBUIYaIbHOTO M KOJUIEKTHBHOTO 0€30MacHOTrO MOBEACHHUS B CHTYalUsX, YTPOXKAIOIINX 37J0POBBI0 U
JKU3HHU JIIOJICH;

OCO3HAHME MOCIECICTBUN 1 HEMPHUSITUS BPEIHBIX IPUBBIYEK (YMOTPEOICHNS alKOros, HAPKOTUKOB, KypeHHs);

6) TPY/10BOI0 BOCIMTAHUSI:

TOTOBHOCTb K TPYIy, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYLOIIo0He;

TOTOBHOCTH K aKTHBHOH J€ATEILHOCTH TEXHOJIIOTHYECKOI U COIMAILHOM HalpaBIeHHOCTH, CIOCOOHOCTh HHUIIMHPOBATh, IIIAHUPOBAThH U
CaMOCTOSITENIBHO BBIIOJNHSATE TaKylO JIESITeIbHOCTD;

HWHTEpEC K PasNH4YHBIM cdepaM MpodecCHOHANBHOU NEesITEeNbHOCTH, YMEHHE COBEpLIATh OCO3HAHHBIA BHIOOp Oyaymiei mpodeccun u
peann3oBEIBaTh COOCTBEHHBIE KHU3HEHHBIC TIIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHHIO Ha MPOTSHKCHUH BCEH KHU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIUTAHUA:

9KOJIOTHYECKH IeJieco00pa3Hoe OTHOLICHNE K TPUPOJIe KaK HCTOYHUKY JKM3HHU Ha 3eMile, OCHOBE €€ CyIIeCTBOBAHMUS;

TIOBBIIICHNE YPOBHS IKOJIOTHYECKON KYJIbTYpPBI: TPUOOPETEHUE OIbITA INIAHMPOBAHUS IIOCTYIIKOB U OLICHKU X BO3MOXHBIX ITOCIIEICTBHI
JUI OKpYXKarollelt cpeisl;

0CO3HaHHE ITI00ANBFHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM U IyTel UX pelleHus;

CIOCOOHOCTh HCIIOJIb30BaTh NMpUOOpeTaeMble IPH W3YYEHWH OHMOJIOTMH 3HAHWS W YMEHHS INPH PEIICHHH NpoOieM, CBS3aHHBIX C
PpanMoHANEHBIM IIPUPOJOIIOIB30BaHUEM (COOITIOICHNE TIPABIII TIOBEICHHS B IPUPO/IE, HAIIPABICHHBIX HA COXPAHEHUE PABHOBECHS B 9KOCHCTEMAX,
OXpaHy BHIIOB, IKOCHCTEM, Onochepsl);

aKTHBHOE HENPHATHE NCHCTBUH, NMPUHOCAIINX BPEA OKpYXKAIOIEeH MPUPOJHOHW Cpele, yMEHHe HPOTHO3HMPOBATh HEONArompUSTHBIE
9KOJIOTHYECKHE TTOCTEACTBHS NPEIPUHIMAEMBIX JeHCTBUI U MPeIOTBPAIIATh UX;

HaJIM4YHe Pa3BUTOTO 3KOJOTMYECKOTO MBIIUICHHUS, SKOJOTHYECKOH KYJIBTYPHI, ONBITA ASSITEIFHOCTH SKOJOTHUECKOH HAIlpaBICHHOCTH,
YMEHHUSI PYKOBOJACTBOBATHCS UMM B ITO3HABATEIHHONH, KOMMYHHUKATHBHOW M COLMAIBHOW NMPaKTHKE, TOTOBHOCTH K y4acTHIO B MPAKTHYECKOH
JIeITeTbHOCTH 3KOJIOTMYECKOH HalpaBJIeHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMUSA:

c(hOPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS HAyKH U OOIIECTBEHHOM IPAaKTHKH,
OCHOBaHHOTO Ha AMAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B IOJIHMKYIBTYPHOM MUPE;

COBEPIICHCTBOBAHHE S3BIKOBOI 1 YUTATENBCKOH KyIbTYPHI KaK CPEACTBA B3aNMOACHCTBHS MEXK/TY JTIOJBMHE U TO3HAHUSI MUPA;

MOHNMAaHUE CIIeNU(HUKN OMOJIOTHUH KaK HAyKH, OCO3HAHUS €€ poiu B ()OPMHUPOBAHUH PAlMOHATBHOTO HAYYHOTO MBIIIICHHUS, CO3MaHUI
LIEJIOCTHOT'O IPEJICTaBICHHS 00 OKPYKAIOIEeM MUPE KaK O €JUHCTBE IPUPOIbL, YeTOBEKa U 0OIIECTBA, B TO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH
U pelIeHny npolieM CoXpaHeHHs IPUPOJTHOTO PaBHOBECHS,

yOexKIEHHOCTD B 3HAYMMOCTH OMOJIOTHH JUTsl COBPEMEHHOM [IUBMIIN3ALMH: 00ECIIeUYeHNs] HOBOTO YPOBHS Pa3BUTHSI MEANIIMHEI, CO3/IaHNE
HEePCHCKTHBHBIX OMOTEXHOJOT Ui, CIIOCOOHBIX pelIaTh PECYpCHBbIE MPOOIEMbl Pa3BUTHS YEJIOBEUESCTBA, MOMCKA MyTel BBIXOJA M3 TJI00ATBHBIX
9KOJIOTHYECKUX TPoOIeM M obecliedeHus Nepexofa K yCTOHYMBOMY Pa3BUTHIO, PAlMOHATFHOMY HCHOJIB30BAHMIO TPHPOIHBIX PECYPCOB H
(OpPMIPOBAHUIO HOBBIX CTAHIAPTOB KU3HH;

3aHHTEPECOBAHHOCTD B ITOJTYYCHUH OMOIOTHYECKIX 3HAHUH B IIEJISIX MOBBIICHUS 00IIeH KyIbTyphl, €CTECTBEHHO-HAYTHOH I'PAMOTHOCTH,
KaK COCTaBHOH YacTH (YHKIMOHAIEHOI IPaMOTHOCTH 00ydJaromuxcsi, GOpMUPYeMOH MpH U3ydeHNUH OUOJIOTHH;

INOHUMAaHUE CYHIHOCTH METOAOB ITIO3HAHUSA, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIB30BaTh OJIy4acMbI€ 3HAHU
JUIA aHaJIu3a U 06’b${CHeHH${ SIBJICHUI OKPYXKaroumero Mupa u npoucxosamnmux B HEM HBMSHCHHﬁ, YMEHHUE AeIaTh 000CHOBaHHBIE 3aKIIOUYEHHUS Ha
OCHOB€ HaY4YHBIX q)aKTOB 1 UMCIOIUXCS JaHHBIX C LEJIBIO TOJYUYCHUS JOCTOBEPHBIX BHIBOAOB,

CIOCOOHOCTh CAMOCTOSITEIFHO MCIIOJIb30BaTh OHOIOTMYECKHE 3HAHUS JUTS PEIICHUsI IPOOJIeM B PeabHbIX )KU3HEHHBIX CHTYAIUIX;

OCO3HAaHME I[IEHHOCTH HAayYHOHW JESTENLHOCTH, TOTOBHOCTh OCYIIECTBISITH IIPOSKTHYI0 U HCCIEHOBATENBCKYIO JESITENBHOCTD
WHJUBUYaNbHO U B TPYIIIE;

TOTOBHOCTH M CHOCOOHOCTB K HENPEPHIBHOMY 00pa30BaHMUIO  CaMOOOPa30BaHHUIO, K AKTHBHOMY MOTyYSHHUIO HOBBIX 3HAHHH MO OHOJIOTUHI
B COOTBETCTBHH C )KHU3HEHHBIMH HOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe pe3yIbTaThl OCBOSHUS yu4eOHOTOo npeaMera «bruomorusy BKIIOYAloT: 3HaAYUMBIe JUI (POPMHUPOBAHUS MUPOBO33PEHUS
o0ydarommxcss MeXIUCIHIUIMHAPHBIE (MEXIpeIMETHbIE) OOIeHaydHbIe MOHSTHUS, OTPaKaloOMMe LEeIOCTHOCTh HAay4YHON KAapTUHBI MHpa U
crenu(UKy METOJOB ITO3HAHUS, HCIIOIb3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBICHUE, IIPOLECC, CHCTEMa, HaydHBIH (akT,
MIPUHIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEN0BaHUE, HAONIOAEHNE, U3MEPEHHe, SKCIEPUMEHT U JAPYyTHe); YHHUBEpCalbHbIE
y4eOHble JeiicTBus (03HaBaTeIbHbIe, KOMMYHHKAaTHBHbIE, PETYJITHBHBIE), oOecneunBatomue GopMupoBaHue GpyHKINOHAIBHONH IPAMOTHOCTH U



COIMAIIEHOH KOMITETEHIINH 00yJalOIIIXCsl; CIOCOOHOCTh 00YUYArONIUXCs UCIONB30BaTh OCBOCHHBIE MEXIMCIUIUITHAPHBIE, MEPOBO33PEHUCCKUE
3HAHUS U YHUBEPCAIbHBIE y4eOHbIe NeHCTBHS B TO3HABATEILHON M CONMATIBHON MTPAaKTHKE.

B pesynbrare n3ydeHns GHOJIOTUH Ha YPOBHE CpefHero ob1ero oopazoBanus y odydaronierocs OyayT c(opMHPOBaHBI T03HABATEIILHBIC
YHUBEpCallbHbIe y4eOHBbIE JEUCTBUS, KOMMYHHMKAaTHBHBIE YHHBEpCAbHbIE y4eOHBbIE IEHCTBHUS, PETYISITUBHbIE YHHBEpPCAJbHBIE YueOHbIE
JIEUCTBUSI, COBMECTHAS AESTEIbHOCTb.

MeranpeaMeTHbIE Pe3yIbTaThl OCBOSHHUS IPOrPAMMBbI CPETHEr0 OOILET0 00pa30BaHHs AOIDKHBI OTPAXKaTh:

OBiajeHne yHUBePCAJbHBIMU Y4eOHBIMHU O3HABATEIbHBIMH 1eiiCTBHAMM:

1) 6a3oBbIe JOrHYecKUe ACHCTBHA:

CaMOCTOSITENHEHO (POPMYIIHPOBATH U AKTYAHM3UPOBATh IPOOJIEMY, pacCMaTPHBATh €€ BCECTOPOHHE;

HCTIOIb30BATh IPH OCBOGHHUHU 3HAHUH NMPHUEMBI JIOTHYECKOTO MBIIUICHHMS (aHaM3a, CHHTE3a, CPAaBHEHUS, KIacCH(HUKAIMN, 0000IIEeHNS),
PacKpbIBaTh CMBICII OHOJIOTHIECKHUX MOHATHH (BBIIETATh NX XapaKTepHbIe IPH3HAKK, YCTaHABINBATE CBSI3H C IPYTUMH ITOHATHIMH);

ONpENENATh IENN JEITENbHOCTH, 3ajaBasl MapaMeTpbl U KPHUTEPHHM HX IOCTIDKEHHUS, COOTHOCHTh PE3yJIbTaThl JCSATENBHOCTH C
MOCTaBJICHHBIMHU LIEISAMU;

HCTIONb30BaTh OMOJIOTUUECKUE MOHITHUS ISl 0OBsICHEHUS (DAKTOB U SBJICHUI HUBON IPUPOJIBI;

CTPOUTDH JIOTHYECKHE PACCYKAEHMS (MHIYKTUBHbBIEC, NEAYKTHBHBIE, 110 AHAJIOTHMHU), BBIABIATH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B
paccMaTpUBaeMBIX SIBICHUSX, (POPMYIINPOBATH BHIBOIBI M 3aKITIOYEHHUS;

MIPUMEHSATh CXEMHO-MOJENIBHBIE CPEICTBA JJIS MPEICTABICHUS CYIIECTBEHHBIX CBS3€Hl W OTHOLIEHWH B M3y4aeMbIX OMOJIOTHYECKHX
00BeKTaxX, a TAKXKe MPOTUBOPEUNI Pa3HOTO POJIa, BELIBICHHBIX B Pa3IMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarsIBaTh IUIaH PEIICHNUS MPOOJIEMBI C yIETOM aHaIN3a HMEIOIINXCSI MaTePHAIBHBIX U HEMaTepPHAIBHBIX PECYPCOB;

BHOCHTbH KOPPEKTHBHI B AESTENFHOCTh, OLIEHUBATH COOTBETCTBUE PE3yIHTATOB IIENISAM, OLCHUBATH PUCKH IOCIEICTBHHI JICATEILHOCTH;

KOOPIMHHUPOBATH U BBIOTHATH PAOOTY B yCIOBUSX PEaTbHOTO, BUPTYaNbHOTO M KOMOMHUPOBAHHOTO B3aUMOAEHCTBHS;

pa3BHUBaTh KPEATHBHOE MBIIIICHHE NIPU PELICHUHN KH3HEHHBIX IPOOIEM.

2) 6a3oBble HCC/Ie0BATEIbCKHE AeiiCTBHUM:

BJaJeTh HaBBIKAMH Y4eOHO-HCCIENOBATENbCKOW M NPOCKTHOM JAEsITENPHOCTH, HABBIKAMH pa3pelIeHHsl MpoliieM, CHOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY ITOUCKY METOJIOB PELICHHs IPAKTHYECKUX 3a1ad, IPUMEHEHHUIO PAa3INIHBIX METOIOB TIO3HAHMS;

HCIIOJIb30BATh PA3IMYHBIC BUIBI ISSTEILHOCTH 110 ITOJIYYSHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETALlIH, IPE0OPa30BaHHIO H IPUMEHEHHIO B
Y4eOHBIX CUTYalUsIX, B TOM YHCIIE IPU CO3JaHUN YUeOHBIX U COLUATIBHBIX IIPOCKTOB;

(hopMHpOBaTh HAYYHBIH THII MBIIIICHHUS, BIAI€Th HAYTHOH TEPMHUHOJIOTHEH, KINIOUEBBIMU MMOHATHAMU U METOAAMU;

CTaBUTH U (OPMYITHPOBATH COOCTBEHHBIE 331a4l B 00pa30BaTEIbHON IS TETPHOCTH U XKU3HCHHBIX CUTYAIHAX;

BBIIBIIITH [IPUYHUHHO-CICACTBEHHBIEC CBSI3M U aKTyalHM3HPOBaTh 3a/ady, BBIIBHTATh THUIIOTE3y €€ PEIICHMS, HAXOAUTh apryMEHTHI IS
JIOKA3aTeNIbCTBA CBOUX YTBEP KICHHUH, 3a1aBaTh MapaMeTPhl ¥ KPUTEPUH PEIICHUS;

aHAIN3UPOBATh IIOJNYYEHHBIC B XOJE PEIICHHS 3aJaddl Pe3ysbTaThl, KPUTHUECKH OLIEHMBATh WX JOCTOBEPHOCTB, IPOTHO3MPOBATH
N3MEHEHHUE B HOBBIX yCIIOBHUSX;

NIaBaTh OLIEHKY HOBBIM CHTYaLlUsIM, OLIEHUBATh IPUOOPETEHHBIIT OITBIT;

OCYIIECTBIISITH IeJICHANIPABICHHBII OUCK IIEPEHOCa CPEICTB U CIIOCOO0B JIEHCTBHS B IPO(ECCHOHANEHYIO CPEay;

YMETh ITEPEHOCUTD 3HAHHS B ITO3HABATEIBHYIO U MPAKTHYECKYIO 00JIACTH JKH3HEICSITEILHOCTH;

YMETb HHTETPHPOBATh 3HAHMS U3 Pa3HbIX MPEIMETHBIX o0sacTei;

BBIZIBUTATh HOBBIE MJICH, IPEUIaraTb OpUTHHAIBHBIC TIOIXO/BI M PEIICHH, CTABUTh IPOOIEMBI U 33/Ja4H, JOITyCKAIOIIHe aTbTePHATHBHEIE
petIeHusI.

3) pabota ¢ uHpopmanmeii:

OpPHEHTUPOBAThCS B PA3NMYHBIX HMCTOYHHMKaX HHpopMmamuy (TeKcTe YyueOHOro mocoOuWs, Hay4HO-TIONMYJSIPHOH JHTeparype,
OMOJIOTHYECKUX CIIOBAPSAX M CIIPABOYHHMKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B MIHTepHeTe), aHaIM3upoBaTh HHQOPMAIMIO Pa3IMYHbIX BHJIOB U
(bopM mpeAcTaBIeHNs, KPUTHIECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HENPOTHBOPEUHBOCTD;

(opMyIMpOBaTh 3alPOCH M NPHUMEHSATH PA3IMYHBIE METOJBI NPH MOKCKE M 0TOOpe OHosjornueckod MH(GOpPMaUH, HEOOXOANMO ISt
BBIMIOJTHEHUS yIeOHBIX 3a/1a4;

MpUOOpETaTh OMBIT HCIIOIB30BAHUS HH()OPMAOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, COBEpIICHCTBOBATH KYJIBTYPY AKTHBHOTO
HCTIONB30BAHUS PA3INIHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEIFHO BBIOMPATh ONTHMANBbHYI0 (OpPMY TpENCcTaBICHHS OHOJIOTHUECKOH HH(popMammu (CXeMbl, rpadUKH, TUarpaMMEI,
TaOMNUIBI, PUCYHKH U IPYTOe);

HCTIOJIb30BaTh HaYUHBIH S3bIK B KAYECTBE CPEACTBA NPH paboTe ¢ OMONIOrHYeckol HHpopMaIeil: MPUMEHITh XUMHYEeCKUe, pU3ndecKrue
W MaTeMaTHYecKHe 3HaK! U CHMBOJIbI, (popMyiibl, abOpeBHaTypy, HOMEHKIATYpPY, HCIIOIb30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-CHMBOJINYECKHE
Cpe/ICTBA HArJISAHOCTH;

BJIaI€Th HABBIKAMH PaclO3HABAaHWS M 3AIUTHI HHPOPMAIIH, HHPOPMAIIMOHHOI 6€301TaCHOCTH JIMYHOCTH.

OBiajgeHne yHUBePCAJIbHBIMA KOMMYHHKATHBHBIMH AeiiCTBUSIMU:

1) oburenue:

OCYIIECTBIISATH KOMMYHHKAIINU BO BCeX cepax >KH3HM, aKTUBHO y4acTBOBATh B JIHAJIOTE WM JUCKYCCHH MO CYIIECTBY 00CyXIaeMoi
TEMbI (yMeHI/Ie 3aaBaTh BOIIPOCHI, BBICKA3bIBATH CYXXIACHHSA OTHOCUTEJIBHO BBINIOJIHEHUSA npe)maraemoﬁ 3ala4yy, Y4YUTBIBAaTb HWHTEPECHI U
COrJIaCOBaHHOCTb l'lO3I/lLlI/ll‘/’l APYrux y4aCTHUKOB Juajiora uiu )ll/lCKyCCI/II/l);

pacno3HaBaTh HeBepOalbHbIE CpEICTBA OOLICHWS, NOHUMATh 3HAYCHHE COLMAJBHBIX 3HAKOB, IMPEINOCHUIOK BO3HHUKHOBEHHS
KOH(b.]'lHKTHbIX CHTyaLlHﬁ, YMETH CMATYATh KOH(bJ'[I/IKTbI 1 BECTH MEPETOBOPLI;

BIAAETh PA3IMYHBIMU CIIOCOOAMH OOIIEHWs M B3aMMOJCHCTBUS, ITOHMMAaTh HaMEPEHHS APYTUX JIOAeH, MPOSBIATH yBaXKUTEIHHOE
OTHOIIIEHHE K COOECEeHNKY 1 B KOPPEKTHOH hopme (GopMyIHpOBaTH CBOM BO3PasKCHUS;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C HCTIOIb30BAHIEM SI3BIKOBBIX CPE/ICTB.

2) cOBMeCTHasl AeITeJbHOCTD:

HNOHMMAaTh M HCIOJB30BaTh MPEHMYILIECTBA KOMAHIHON M HWHAMBHIYaIbHOW pabOTHl HPH pPEIICHHH OWOJOTHYECKOW IPOOIIeMBI,
000CHOBBIBaTh HEOOXOIMMOCTh IPUMEHEHUSI TPYIIOBBIX (hOPM B3aUMOJICHCTBHS MIPU pelieHny yueOHoi 3a1auu;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBHIA C y4ETOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH Ka)I0T0 YJIeHA KOJUICKTHBA;

MIPUHAMATh L€ COBMECTHOM NESATENHOCTH, OPTaHW30BBIBATh M KOOPIMHUPOBATH JECHCTBHSA MO €€ JOCTHXKEHMIO: COCTABIATH IJIaH
JIEUCTBUH, pacHpeeNsITh POJIX ¢ YI€TOM MHEHUH yJaCTHUKOB, 00CYXKIaTh pe3yJIbTaThl COBMECTHOH paboTHI;

OILIEHNBATh KAYECTBO CBOETO BKJIAJa M Ka)KIOTO yJaCTHHKA KOMAH/BI B 00IIMIT pe3y bTar 110 pa3paboTaHHBIM KPHTEPHSIM;

IIpe/uUIaraTb HOBBIE IIPOCKTHI, OIIEHUBATE WJIEH C ITO3UIINH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUIECKOH 3HAUYMMOCTH;



OCYIIECTBIISATh MO3UTHBHOE CTPATETHYECKOE IOBEAEHHE B PA3IMYHBIX CUTYAIUAX, IPOSBISATE TBOPUECTBO M BOOOpaskeHUE, OBITh
WHHAIMATABHBIM.

OBiageHne yHHBePCAJbHBIMHI PeryJssTHBHBIMH AeiiCTBUAMH:

1) camoopranmu3anus:

HCTIONB30BaTh OMOJIOTUUECKUE 3HAHUS IS BBIIBJICHUS MIPOOJIEM M UX PELICHHS B XKU3HEHHBIX U YUEOHBIX CUTYAIHAX;

BBIOMpPATh HA OCHOBE OMOJOTHUYECKUX 3HAHMI LIENIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOHMX JEGHCTBHUSIX M IOCTYIKaX MO OTHOUIEHHIO K
XKHBOHU NPUPOJIE, CBOEMY 3JI0POBBIO M 3[J0POBBIO OKPYIKAIOIIHX;

CaMOCTOSITEIFHO OCYIIECTBISITH II03HABATEIILHYIO ISSITENIbHOCTD, BBISBIATH HPOOJIEMBI, CTAaBUTh M ()OPMYITHPOBATH COOCTBEHHBIE 3a1aUl
B 00pa30BaTeNbHON JIEITEHHOCTH M )KU3HEHHBIX CUTYaINsIX;

CaMOCTOSITEIFHO COCTaBIIATH IUIAH PENIeHHs ITPOOJIEMBI C yIETOM HMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 IIPEIITIOUTCHHH;

JIaBaTh OIIEHKY HOBBIM CHTYAaIlVsIM;

pacmupsATh paMKH yueOHOTo IpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOUTEHHUH;

Jie7aTh OCO3HAHHBIM BBIOOP, apIyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTS 3a PEILICHUE;

OIICHUBAThH IPHOOPETEHHBIN OIIBIT;

Crnoco0CcTBOBaTh (POPMHPOBAHUIO U TPOSABICHHIO LIMPOKOH SPYAMLIMM B Pa3HbIX OOJIACTAX 3HAHMH, ITOCTOSIHHO MHOBBIIATH CBOIt
00pa3oBaTeNbHbINA U KYIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTHBEI B JEATCILHOCTh, OLCHUBATh COOTBETCTBUE PE3YIIbTATOB LIEIAM;

BJIaIeTh HABBIKAMH IT03HABATEILHON pe(IIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JISHCTBHIT M MBICIHTEIILHBIX POLIECCOB, UX PE3YIbTATOB
1 OCHOBAaHMH, UCIOJIB30BaTh NMPUEMBI Pe(IICKCUH AT OLEHKU CUTYaIHH, BBIOOpa BEPHOTO PEIICHUS;

YMETb OLEHUBATh PUCKH ¥ CBOEBPEMEHHO IPHHUMATh PEIICHHS 10 X CHIDKCHUIO;

MIPUHAMATh MOTHBBI M apTyMEHTHI IPYTHUX IPH aHAIN3€ Pe3yIbTaTOB AESTENbHOCTH;

3) npuHsATHE CEOs M IPYTUX:

MIPUHAMATDH ce0sl, IOHNMasi CBOU HEOCTATKH U JJOCTOWHCTBA;

IIPUHUMATh MOTUBBI U aPIYMEHTBI APYTUX [IPU aHAIN3E Pe3yIbTaTOB AEATEIbHOCTY;

NIpU3HABaTh CBOE IPABO M MIPABO JPYTHUX Ha OIINOKHY;

pa3BHBaTh CHOCOOHOCTB IIOHUMATh MHP C MO3UIIMH JIPYTOrO YeIOBEKa.

NPEJMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl OCBOGHMS COJEpKaHUs ydeOHoro mpernmera «buosorus» Ha yriryOnEHHOM ypOBHE OpHEHTHPOBAaHBI Ha
obecrieuenre npoduIbHOro 00yueHus odydaromuxcs: ouonorur. OHU BKIIOYAIOT: crieluduyeckue Ui OMOJIOTHN HaydHBIC 3HAHHS, YMEHUS U
Croco0bl EHCTBUI 1O OCBOEHMIO, MHTEPHPETAllNU M MPeoOpa3oBaHMIO 3HAHWM, BUABI AEATENBHOCTH IO MOTYyYEHHIO HOBBIX 3HAHUH U HX
MIPUMEHEHHIO B PA3TIMYHBIX YUEOHBIX, a TAKXKE B PeabHBIX )KU3HEHHBIX CUTyanusx. [IpeqmMeTHbIe pe3yIbTaThl IPEACTABIEHHI 110 TOaM H3YUCHNSI.

[IpenmeTHBIE pe3ynbTaThl OCBOEHHS yaeOHOTO npenmeTa «buonorus» B 10 knacce NOIKHBI OTPAXKATh:

c(OpPMHPOBAaHHOCTE 3HAHUH O MECTE U POJIH OHOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B JOPMHPOBAHNH €CTECTBEHHO-HAyYHON KapTHHBI
MHpa, B TIO3HAHUU 3aKOHOB IIPUPO/IBI M PELIEHHH MTPOOIIeM pallioOHaIbHOTO MPUPOIONIONB30BaHUs, O BKIIaE POCCUICKHX U 3apyOEKHBIX YUEHBIX
B pa3BUTHE OUOJIOTHY;

BJIaJICHHE CHCTEMOI OMOJIOrMYECKHX 3HAHWi, KOTOpas BKIIOYAeT: OCHOBOIOJATalolie OHOJIOTHYECKHe TePMUHBI U TIOHATHS (KH3HB,
KJIeTKa, OPTaHU3M, MeTaboNM3M, TOMEeOCTa3, CaMOpPETyJIIAINs, CaMOBOCIIPOU3BE/ICHNE, HACIEICTBEHHOCTh, H3MEHUYNBOCTh, POCT U PAa3BUTHE),
ounosornueckue Teopuu (kiaerounas teopus T. lIBanna, M. lneiinena, P. BupxoBa, xpoMocoMHast Teopusi HaciencTBeHHOCTH T. MopraHa),
yaenus (H. 1. BaBunoBa — 0 IIeHTpaX MHOT000pa3us U MPOMCXOKICHUS KYIbTYPHBIX PAaCTEeHHH), 3aKOHBI (€MMHOOOpa3usi IIOTOMKOB IIEPBOTO
MOKOJICHHS, PACIIETUICHHUS, YUCTOTHI FAMET, HE3aBHCHMOT0 HaclneqoBaHus . MeHaerns1, TOMOIOTHYECKHX PSAA0B B HACTIEACTBEHHOH N3MEHINBOCTH
H. U. BaBnioBa), nprHUHNIBI (KOMIUIEMEHTapHOCTH);

BJIaIcHHE OCHOBHBIMHM METOJIaMH HAay4YHOTO MO3HAHHS, UCHIONB3yEeMbIX B OMOJOTHUECKHUX UCCIEAO0BAHUAX KHUBBIX 00BEKTOB (ONMCcaHue,
u3MepeHue, HabIoIeHNE, SKCIIEPUMEHT);

YMEHHE BBIIEITh CYIECTBEHHbIE TPU3HAKN: BUPYCOB, KIIETOK IPOKAPHUOT M DYKapHOT, OJJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPI'aHH3MOB,
B TOM 4YHCIie OaKTepuii, rpu0OOB, PaCTEHWI, XMBOTHBIX U YEJIOBEKA, CTPOSHUSI OPraHOB M CHCTEM OPraHOB PACTEHWH, )KUBOTHBIX, YEIOBEKa,
MIPOLIECCOB KMU3HEAEATENFHOCTH, MIPOTEKAIOMINX B OPTraHU3MaX PacTeHHUH, JKUBOTHBIX U YEJIOBEKAa, OMOIIOTHIECKHUX MIPOLECCOB: OOMEHa BEIIECTB
(MeTabonmi3M), IpeBpaIleHusT YHEPTUH, OPOKEHHUsI, aBTOTPO(HOTO M reTepoTpO(HOTO THIIOB MUTAaHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO34,
Melo03a, raMeToreHesa, SMOpHOTeHe3a, TOCTAMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKEHNS, HHANBHIYAIbHOTO Pa3BUTHS OpraHM3Ma (OHTOTeHe3a),
B3aMMO/ICHCTBUSI T€HOB, T€TEPO3HCa, ICKyCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHaBJIMBAaTb B3aUMOCBA3U MEXAY OpraHonJaMu KIETKH U HUX (byHKuHﬂMH, CTPOCHHUEM KIIETOK pPasHbIX TKaHCH U HUX
q)yHKLIPIHMH, MEXAY OpraHaMu U CUCTEMaMU OPraHOB Yy paCTeHMﬁ, JKUBOTHBIX M YCJIOBCKA U UX (byHKL[I/lﬂMI/I, MEXAY CUCTEMAaMU OPTaHOB U UX
q)yHKLIPIHMH, MEXAY dTanaMu 06MeHa BCUICCTB, dTAallaMM KJICTOYHOTI'O LUKJIA W XU3HCHHBIX HHUKJIOB OPraHM3MOB, STallaMH 3M6pI/IOHaJ'l]>HOFO
Pa3BUTHS, TCHOTHIIOM U (pEHOTHIOM, PEHOTHIIOM U (haKTOpaMu Cpe/ibl OOUTAHHUS;

YMEHHE BEISBIIATh OTIIMYUTENbHbIE TIPU3HAKH J)KUBBIX CUCTEM, B TOM YHCIIE PACTCHUH, )KHUBOTHBIX U YEIOBEKa,;

YMEHHE HCIIONIh30BaTh COOTBETCTBYIONINE apryMEHTHI, OMOJIOTHMYECKYI0 TEPMUHOJIOTHIO M CHMBOJIUKY JUIS JTOKA3aTeNbCTBA POJCTBA
OPTaHM3MOB Pa3HBIX CHCTEMATHYECKUX TPYIIIT;

YMEHHEe pemaTh OHONOTMYecKHe 3aJadd, BBIABIATh HPUIHMHHO-CIEACTBEHHBIE CBSI3M MEXIY HCCISTyeMbIMH OHOJIOTHUECKUMH
IpoLeCCaMU U ABJIEHUAMMU, N€JIaTh BHIBOJAbI U IIPOTHO3bI HA OCHOBAHUM ITOJIYUYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOJNHATH J1AOOpaTOpHbIE M MNpaKTUUeCKue paboThl, coONoaTh MpaBuwia OpH paboTe ¢ yueOHBIM U J1a00paTOPHBIM
000pyI0BaHHEM;

YMEHHUE BBIABUI'AaThb I'MIIOTE3bI, MPOBEPATH UX SKCIEPUMEHTAJIBHBIMU CPEACTBAMMU, (bOpMy.]'ll/Ipyﬂ LECJIb UCCIEA0BAaHUA, aHAJIU3UPOBATh
MOTy4EeHHBIE Pe3yNIbTATHI U JIeNaTh BEIBOJIBI;

YMEHHE yJacTBOBATh B yIeOHO-HCCIIEIOBATENECKOI paboTe MO OMONOTHH, SKOJIOTHH M MEAWIWHE, MPOBOJMMON Ha 0a3e MIKONBHBIX
HayYHBIX OOIIECTB, U ITyOJIMIHO MPECTABIATE ITOMYICHHBIC PE3yIbTAThl HA YICHHIECKUX KOH(PEPEHIIHAX;

YMEHHE OL[CHUBATh 3THUECKUE ACTIEKTHI COBPEMEHHBIX HCCIIEIOBAHMUI B 001aCTH OMOIOTHN U MEAUIMHBI (KJIOHUPOBAHHE, ICKYyCCTBEHHOE
OIIIOI0TBOPEHHUE, HANPABICHHOE N3MEHEHHE TEHOMA U CO3/JaHUe TPAHCTEHHBIX OPIaHH3MOB);

YMEHHE OCYILIECTBJIITh OCO3HAHHbIH BbIOOp Oyaymieil npodecCHOHaIBHONW [AeATEIPHOCTH B 00JacTH OMOJOTMH, MEAMLMUHB,
6MOTEXHOJIOTHH, BETEPUHAPUH, CENbCKOr0 X03sHCTBA, MUILEBOI MPOMBIIIIEHHOCTH, YIIyOnsaTh MO3HABAaTEIbHBI MHTEpEC, HANPaBIEHHbBIH Ha
OCO3HAHHBIH BBIOOP COOTBETCTBYIOIEH mpodeccu U MPOAODKEHHE OHOJOTMYecKOoro oOOpa3oBaHUS B OPraHM3aLUsIX CPEIHEro
Ipo(eCCHOHANBEHOTO U BEICIIETO 00pa30BaHMUSI.



[IpenmeTHbIe pe3ynbTaThl OCBOSHUS yaeOHOTO npenmeta «buonorus» B 11 knacce NOIKHBI OTPaXaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTe U POJIM OHOJIOTHU B CHCTEME €CTECTBEHHBIX HayK, B (DOPMHUPOBAaHUH COBPEMEHHON €CTECTBEHHO-
HayYHOH KapTHHBI MHpa, B MO3HAHUH 3aKOHOB IPHPOABI ¥ PEHICHUH KOJOTUUSCKUX IPOOIEM UeNIOBEUECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
PaLMOHANIBHOTO MPUPOIONOIb30BaHMSA, U B (POPMHUPOBAHUY IIEHHOCTHOTO OTHOILIEHHS K IIPUPOJIE, OOILIECTBY, UENIOBEKY, O BKIaJe POCCUHCKUX U
3apyOeKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OHOIOTHH;

YMEHHE BIAJETh CUCTEMOIl OHMOJIOTMYECKHX 3HAHWH, KOTOpasl BKIIOUAET OMpENENCHUs] U MOHMMAHUE CYIIHOCTH OCHOBOIOATAIONINX
OHMOJIOTHUECKHX TEPMHHOB W MOHATHH (BHI, BKocucTeMa, Ouocdepa), Omonormueckue Teopuu (dBoironuoHHas Teopus Y. JlapBuHa,
CHHTETHYeCKas Teopys 3Boironun), yaerus (A. H. CeeprioBa — o yTsIX U HanpasJeHHsIX 3Boionny, B.W. Bepuanckoro — o 6uocdepe), 3akoHBI
(renernueckoro pasHoBecus JIx. Xapau um B. BaifnOepra, 3apompimeBoro cxoxcrBa K. M. Bopa), mpaBmna (Muammyma lO. JInbGuxa,
9KOJIOTHYECKON MUpaMUJIBI SHEPTHH), TUIIOTe3b!I (THnoTe3a «Mupa PHK» V. 'nnbepra);

YMEHHE BIIaJeTh OCHOBHBIMH METOJaMH HayYHOTO IO3HAHHS, HCTIOIb3YEMBIMH B OMOJIOTMYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M
9KOCHCTEM (OMHCaHUe, U3MEpPEHNUE, HaOM0AeHHE, SKCIIEPIMEHT), CIIOCOOaMH BBISIBIICHHUS U OLIEHKH aHTPONOT€HHBIX H3MEHEHU B IPUPOJIE;

YMEHHE BBIACIATH CYIIECTBEHHbIC NPU3HAKH: BUIOB, OMOTICOLIEHO30B, SKOCHCTEM H OHOC(EpHI, CTaOMIN3HPYIOIIETO, ABMXKYIIETO U
Pa3pBIBAIOIIETO0 €CTECTBEHHOTO OTOOpPA, alIoNaTPUYEcKOro W CHMIATPUUECKOTO BHIO0OpAa30BAHMSA, BIAMSHMS JBIDKYIIMX CHII 3BOJIOIMH Ha
reHO(OH/I TOMYNIAINH, IPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpejie OOMTaHUs, YepeIOBaHUs HANIPABICHUH 3BOIIOIMHU, KPYTOBOPOTA BEIECTB U
[IOTOKA SHEPTHHU B 3KOCHUCTEMAX;

YMEHHE YCTaHABIIMBAThH B3aMOCBSI3M MEK/Ty IPOIIECCAMH ABOJIIOINH, ABIKYIIMMHA CHIIAMH aHTPOIOTeHe3a, KOMIOHEHTaMH Pa3INIHBIX
9KOCHCTEM U NPUCTIOCOOICHUSIMU K HIM OpTaHU3MOB;

YMEHHE BBIBIATH OTIMYUTENBHBIE NMPU3HAKH JKUBBIX CHCTEM, IPHUCIOCOOJIEHHOCTh BHIOB K Cpefe OOWTaHWs, aOHOTHYECKHX H
OMOTHUYECKNX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBSA3€H OpraHHM3MOB B COOOINECTBAaX, AHTPONOTEHHBIX HM3MEHEHHMH B ASKOCHCTEMaxX CBOEH
MECTHOCTH;

YMEHHE HCIIOIb30BaTh COOTBETCTBYIOLINE apPIyMEHTHI, OHOJIOTHYECKYI0 TEPMUHOJIOTHIO M CHMBOJIMKY AJS JOKa3aTeIbCTBAa POJICTBA
OPTaHM3MOB Pa3HBIX CHCTEMAaTHYECKUX TIPYII, B3aHMOCBS3H OPTaHM3MOB M Cpeibl OOMTaHHUS, CIMHCTBA YEIOBEYECKUX Pac, HEOOXOIUMOCTH
COXpaHEeHUsI MHOT000pa3ysl BUIOB U 9KOCHCTEM KaK YCIIOBHSI COCYIIECTBOBAHUS NPUPOIBI U YEITOBEUECTBA,;

yYMEHHE pemarb OHOJIOTMYECKHEe 3aJaud, BBIBISATH IPHIMHHO-CIICICTBEHHBIE CBSI3M MEXIY HCCICAYEMBIMH OHOJIOTHYECKHIMHI
MIpoLieCCaMH U SIBJICHUSIMH, JIeNaTh BEIBOJBI M IIPOTHO3I HA OCHOBAaHHH MOJTYYECHHBIX PE3YJIbTATOB;

YMEHHE BBINOJNHATH J1a0OpaTOpHbIE M NpaKTHYecKue paboThl, cOONIONaTh MpaBWia IpH paboTe ¢ y4eOHBIM M J1abOpaTOpPHBIM
obopynoBaHueM;

YMEHHE BBIABUTATh T'MIIOTE3bI, MPOBEPATH MX SKCIIEPHUMEHTAIBHBIMU CPEICTBAMH, (QOPMYyIHpPYs LENb HUCCIEA0BAHMS, aHAIHM3HPOBATH
MOTy4YEeHHBIEC Pe3yIbTaTHI U JIENaTh BEIBOJIBI;

YMEHHE yJacTBOBATh B ydeOHO-HCCIIEIOBATENbCKOH paboTe MO OMONOTHH, SKOJIOTHH M MEIMIMHE, IPOBOJUMON Ha 0a3e IIKOIBHBIX
HayYHBIX OOIIECTB, U ITyOJIMYHO HPECTABIATE TOJIYUYCHHBIE PE3yIbTaThl Ha YICHHYECKUX KOH(PEPECHIINAX;

YMCHHE OLICHHMBATh TUIIOTE3bl M TEOPHU O IPOHCXOXKICHUH XM3HH, YENIOBEKAa M YEJOBEYECKUX pac, O NPHYMHAX, IOCIEICTBHAX U
crioco0ax MpeIoTBpPAILeHHUs ITI00aBHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymied mNpoQecCHOHATBHON ESITENBHOCTH B 00JacCTH OHOJIOTHH, OKOJOTHH,
MIPUPOJIOTIONIB30BAHUS, MEAUIIMHBI, ONOTEXHOJIOTUH, IICUXOJIOTHH, BETEPUHAPUH, CEIECKOTO X03HCTBA, MUILEBOH POMBIIUICHHOCTH, YIIIyOIsTh
M03HABATEIbHBII HHTEPEC, HAIIPABICHHBIH Ha OCO3HAHHBII BHIOOP COOTBETCTBYIOIIEH MTPOdeCcchy 1 MpoI0KEeHIe OHOTOTHIECKOT0 00pa30BaHUs
B OPTaHU3AIIAX CPEIHEro MPo(ecCHOHANFHOTO U BBICIIIETO 00pa30BaHMSI.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KUIACC
KosnyecTBo yacon DJ1eKTPOHHbIE
Ne i/ I:;:FD;:};O:::{M pasjieiion HTeM Beero Koutpoabuble  IIpakTumyeckue E)Ig[l):?oo;ab;zlbnue
padoThI padoTsI pecypeni
1 buonorus kak Hayka 0
2 JKvBble CUCTEMBI U UX U3yUeHUE 2
3 Buonorus knetku 2 0.5
4 XumMuyeckasi OpraHu3aIus KIeTKH 10 1
5 Crpoenue u QGYHKIIUH KIETKH 8 2
5 OOMeH BenIecTB U NMPEeBpaIlieHHe SHEPTUH B 9 1 1
KIIETKE
7 Hacnepncreennas nadopmanus u 9 05
peanuzanms e€ B KIIeTKe
8 JKU3HEeHHBIN UK KIETKH 6 1
Crpoenue 1 (yHKLIUN OpraHU3MOB 17 1 15
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTrka — Hayka O HacJIEICTBEHHOCTH U ) 05
W3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HaCJIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHYNBOCTH 6 1
14 I'eneTtnka yenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1 1
16 BrotexHoorus u cuHTETHYECKAsE ONOJIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcbl
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUU
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkpoaBomtonus U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1
DKOJIOTrHs — HayKa O B3aMMOOTHOIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTHS BUAOB U MOIYJISIAN 0.5
DKos0orus coodIecTB. DKOJIOTHYECKHe
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







TIOYPOYHOE ITJTAHMPOBAHME 10 KJIACC

KonmngectBo acos
Har a
Ne i/ m Kon tposn| Ilpak Tuuec H3yd eHH
Tema ypoka BHEI € KHE paboT | 4 OnexTpoHHbIe TU(POBBIE 00pa3OBATENBHBIE PECYPCHI
Bceer o pado Tel | BI
1 Buromorust Kak KOMIUICKCHAs HayKa M KaK 4acTh COBPEMEHHOTO 1 1 https://resh.edu.ru/subject/lesson/3827/
oOrmrecTBa
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKuBbIE cUCTEMBI M UX CBOMCTBA 1 list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ index=1 pp=iAQB
3 VYpoBHEBas OpraHu3aIust )KUBBIX CHCTEM 1
4 Hcropust OTKpBITHS 1 U3ydeHust KieTku. Kiertodunas teopust 1 https://resh.edu.ru/subject/lesson/5383/
MeToabl MOJICKYJIIPHOI U KileTouHOU Onosnoruu. [Ipaktiuueckas
pabora «/3y4eHre MEeTo10B KIETOYHOM Ouonoruu (xpomaTtorpadus, https://www.youtube.com/watch?v=GzTO2vLzyL A
5 anexTpodopes, aupdepeHunaTpHoe 1 1 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ index=4 pp=iAQB
ueHtpudyruposanue, [111P)»
https://www.youtube.com/watch?v=15IV-fylKLc
6 XUAMHYECKUI COCTaB KICTKH 1 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=6 pp=iAQB
7 MuHepabHBIE BEIECTBA KIETKH, HX OHOJIOTHYECKast POJIb 1 https://resh.edu.ru/subject/lesson/5397/
Opranundeckue BeliecTa kietkn — 6esku. JlaGoparopHas pabora https://resh.edu.ru/subject/lesson/3840/
8 «OGHapyxeHHEe GEJIKOB C TIOMOIIIBI0 KaYeCTBEHHBIX PEaKIHii» 1 1 https://www.youtube.com/watch?v=IKstGzYECKQ
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=7 pp=iAQB
https://www.youtube.com/watch?v=I1KstGzYECKQ
9 CBoiicTBa, K1accudukanust 1 GyHKIHN OEIKOB 1 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
10 OpraHu4ecKre BeIecTBa KICTKH — YTrIIeBOJIbI 1 https://www.youtube.com/watch?v=nQkH60OAzrIw
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
11 OpraHu4ecKie BEmecTBa KIETKH — JIUITHIBI 1 https://www.youtube.com/watch?v=hfwgRQTpYb Y
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=10 pp=iAQB
Hyxneunnossie kucnotsl. IHK n PHK. JIaboparopnas pabota
12 «MccnenoBanne HYKJICHHOBBIX KHCIIOT, BBIICICHHBIX U3 KIIETOK 1 1 https://resh.edu.ru/subject/lesson/3840/
Pa3NHYHBIX OPraHU3MOB)
13 Crpoenue u dpyukiun AT®. [Ipyrue Hykineosuarpudocdarer (HTD) | 1 https://resh.edu.ru/subject/lesson/3840/
Cexsennposanue JJTHK. MeTosibl reHOMUKH, TPAHCKPHIITOMHKH, https://www.youtube.com/watch?v=BD_60WhZvf
14 MPOTEOMUKHI 1 A list=PLqU6VDvVRpuoiTLeXclIBiRZ2J0h2BgbjUJ index=11 pp=iAQB



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB

Mertonp! CTPYKTypHO Ononorun

15 CamocrositenbHaas padora Ne 1 "Xumudeckuii coctaB KieTku'"(TecT)
16 Tuns! knerok. [IpokaproTideckas KieTka https://resh.edu.ru/subject/lesson/1587/
Crpoenue sykaproTnieckoif kinetku. [Ipaktnueckas paborta
17 «/3ydeHue CBOMCTB KIETOYHOM MEMOPaHbD» https://resh.edu.ru/subject/lesson/1588/
18 IToBepXHOCTHBIN annapaT KJICTKH
19 HemeMmOpaHHbIC OPraHOU B! KIIETKH
TloyaBTOHOMHBIE OPTaHOMBI KJIETKH: MUTOXOH/APHH, TUIACTHIBL.
20 JlaGoparopHas paboTa https://resh.edu.ru/subject/lesson/3847/
«VccenoBaHue m1a3Monu3a 1 Jeria3Mon3a B
PaCTHTEIbHBIX KJIETKAX)
21 Crpoenue u GpyHKIHH siapa
OnHoMeMOpaHHbIE OpraHOUb! KIeTKH. [IpakTHueckas padora
22 «/3yueHne JIBHKCHHS IMTOILIA3MBI B PACTUTEIIBHBIX KIETKAX)
CpaBHUTETBbHAS XapaKTePUCTHKA KIETOK 3yKapHoT. JlabopaTopHas
pabota «/3yueHHe CTPOCHHS KIETOK Pa3INYHBIX OPraHU3MOB)
23 CamocrositensHas padora Ne 2 "Crpoenue u
(YHKINY OPraHOUIOB KIeTKH"
ACCHMMIIALMSA U IUCCUMHJIIALIMSA — JIBE CTOPOHBI META0OIH3Ma.
Tunbe! oOMeHa BelecTB.
24 JlabopatopHas pabora «M3yueHue https://resh.edu.ru/subject/lesson/2486/
KaTaJIUTHYECKOI aKTHBHOCTH (hepMEHTOB (Ha IIpUMepe aMHJIa3bl WU
KaTtajasbl)»
DepMEeHTATUBHBIN XapaKTep Peakuii KIETOYHOTO METa00In3Ma.
JlaGoparopHas paboTa
25 «/zyueHne pepMEHTATUBHOTO pacUIeIUIEHNs IEPOKCHIA BOIOPOIa B
PaCTUTEbHBIX U
JKUBOTHBIX KJIETKaX)
26 Benku-akTrBaTOpH! M OEIKH-UHTHOUTOPHI
27 ABToTpodHBIil THIT 0OMEHa BelecTB
28 doTocuHTE3 https://resh.edu.ru/subject/lesson/3917/
29 XemocunTes. Jlaboparopras padora «CpaBHEHHE MPOIIECCOB
(oToCHHTE3a U XEMOCHHTE32)
AHa3po0HBIe OpraHu3Mbl. Bubl GposkeHHsI.
30 Jlaboparopras pabora «CpaBHEHHE IIPOLECCOB OPOKEHUS U
JABIXaHUS»
31 AnspoOHBIE OPraHU3MEL. DTalbl YHEPTETHIECKOTO 0OMEeHa https://resh.edu.ru/subject/lesson/3917/



https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/

32

OHeprust MeMOpaHHOTO rpaanuenTa npoToHoB. Cunte3 AT®: paboTta
npoToHHON AT®-cruHTa3bI

33 Peakiuu MaTpU4yHOro CHHTE3a
34 Tpanckpumnus — Matpudsblii ciaTe3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpancmsuus u e sTansl https://resh.edu.ru/subject/lesson/3917/
36 Koauposanue amunokucior. Posis pubocom B OnocunTese Oenka https://resh.edu.ru/subject/lesson/5352/
37 Opranuzanys reHoMa y IpOKapuoT U SYKapHoT https://resh.edu.ru/subject/lesson/3939/
38 MornekynsipHbIe MEXaHU3MBI SKCIIPECCHH T€HOB y DYKapHOT. https://yandex.ru/video/preview/168264230179934
CamocrositensHast pabora Ne 3 "OOMeH BenecTB ¥ SHEpruu'"
Bupycsl — BHEKJIETOUHBIC (HOPMBI )KH3HHU U 0OJIUTaTHBIC Mapa3UThI.
39 IIpaktudeckas pabora https://resh.edu.ru/subject/lesson/3939/
«Co3zanue MOJICIH BUPYCay
40 BupycHbie 3a00yieBaHus Y€NOBEKA, )KUBOTHBIX, PACTCHHIMA https://resh.edu.ru/subject/lesson/3939/
41 HanoTtexHonoruu B OMOJIOrHY U MEIULIMHE
42 JKM3HEHHBIN MK KIETKH https://resh.edu.ru/subject/lesson/3927/
43 Martpuunstii cunres JJHK
Xpomocomsl. JTaboparophast padora «/3y4eHne XpOMOCOM Ha https://www.youtube.com/watch?v=-kTF5eSIdJA
44 TOTOBBIX MUKpOTpEnaparax» list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ index=13 pp=iAQB
45 JleneHue KIETKH — MUTO3 https://resh.edu.ru/subject/lesson/3927/
Tumer knerok. Kapuokunes u nurokunes. JlaboparopHas padoTa
46 «HabumoieHne MUTO3a B KJIeTKaxX KOHYHMKA KOpeIIKa Jiyka (Ha
TOTOBBIX MHKPOIIPEIaparax)
Peryisiuust )u3HEHHOTO 1MKIIa KiieTok KonTponbHas paGora Ne 1 https://www.youtube.com/watch?v=bgGhE50XcL w
47 "Kierka" list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ index=12 pp=iAQB
48 OpraiusM Kak eJMHOE LIENI0e https://resh.edu.ru/subject/lesson/6770/
49 Txanu pacrenuid. JlaboparopHas padora
«M3ydyeHne TkaHell pacTeHHI»
50 TxaHu )KUBOTHBIX U 4enoBeka. JlaboparopHas padorta «/3y4yeHue
TKaHeH KUBOTHBIX»
Opranbl. Cuctems! opranos. JlabopatopHast pabota «/3ydeHne
51 OpraHoB I[BETKOBOT'O
pacTeHus»
52 Omopa Tena OpraHu3MoB
53 JIBm>keHne opraHn3MoB https://resh.edu.ru/subject/lesson/6769/



https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/6769/

54

ITutanune OpraHusmMoB

55 ITuTaHue MO3BOHOYHBIX JKMBOTHBIX. [THIIIEBapHUTEIbHAS CHCTEMA
YenoBeKa
56 JlpIxaHue opraHmu3MoB https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHne TI03BOHOYHBIX )KUBOTHBIX M YEJIOBEKA
https://resh.edu.ru/subject/lesson/2489/
58 TpaHCTIOPT BENIECTB y OPraHM3MOB https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KpoBeHocHas cucTemMa TO3BOHOYHBIX )KUBOTHBIX U YEIIOBEKA https://resh.edu.ru/subject/lesson/1581/
60 Berigernenue y opraHu3MoB https://resh.edu.ru/subject/lesson/2217/
61 3amuTa y OpraHiu3MoB https://resh.edu.ru/subject/lesson/1580/
62 MMMyHHast cucTeMa YelioBeKa
63 Pa3pakuMOCTh M PEryIsIis Y OPraHH3MOB
64 T'ymopasbHast peryJssius U SHIOKPUHHAs CHCTeMa )KUBOTHBIX 1 https://resh.edu.ru/subject/lesson/2458/
YenoBeKa
65 DOopMBI Pa3MHOXKEHHUSI OPTaHU3MOB https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pasMHOXKEHUE
67 Meiio3 https://resh.edu.ru/subject/lesson/3927/
I'ameTorene3. O6pazoBaHKe U Pa3BUTHE ITOJIOBBIX KJIETOK.
68 JlaboparopHas paboTa «/3yueHne cTpOeHHUs MOJIOBBIX KJICTOK Ha
TOTOBBIX
MHKpOIIpenaparax»
69 WunuBrayanbHOe pa3BUTHE OPTaHU3MOB — OHTOTE€HE3 https://resh.edu.ru/subject/lesson/5630/
70 3aksazaKa OpraHoB M TKaHEeH U3 3aPO/IBIIIEBhIX JIUCTKOB https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
Poct u pa3Butue xuBoTHBIX. JlJabopaTopHas paboTa «BblsiBIeHUE
71 TIPU3HAKOB CXOJICTBA
3apO/IbIlIeH TO3BOHOYHBIX )KHBOTHBIX)
Pa3MHOXEHHE U pa3BUTHE pacTeHuil. JlaboparopHas pabora
«CTpoeHre OpraHoOB pa3MHOXKEHHS BBICIIHX pacTeHHil» JKu3HeHHbIe
72 UKl pactenuii. CamocrosTensHas pabora Ne https://resh.edu.ru/subject/lesson/5359/
4"Pa3MHOXEHHUE U pa3BUTHE OPraHU3MOB"
73 HcTopus craHOBIIEHHS U Pa3BUTHs FEHETUKU KaK HAyKH
OCHOBHBIC TIOHATHS 1 CUMBOJIBI TeHeTHKH. JlabopaTtopHas pabota
74 «Jlpo3odmita kak 0OBEKT

TEHETHYECKUX UCCIICTOBaHUI)



https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/

33KOHOMepHOCTI/I HacCJICAOBaHU IIPHU3HAKOB. MOHOFI/I6pI/IIIHOe

75 ckpemuBanue. [Ipakruueckas pabora "M3ydeHne pe3yasTaTos https://resh.edu.ru/subject/lesson/5386/
MOHOTHOPHUIHOTO CKPEIIUBAHUA Y APO30(IIIBL"
76 I{uTonornveckrue OCHOBEI MOHOTHOPHIHOTO CKPEIIHMBAHUS https://resh.edu.ru/subject/lesson/5386/
77 Amnanmsupyromiee ckpeimuBanye. HemonHoe toMuHIpOBaHme
Jurubpuanoe ckpemmnsanue. [Ipaktuueckas pabora «M3yueHue
78 pe3yIbTaTOB JUTHOPHIHOTO https://resh.edu.ru/subject/lesson/4725/
CKPCILMBAHUS Y APO30(HIBI»
79 I{UTOIOrHYEeCKHE OCHOBBI AUTHOPHIAHOTO CKpEIHBaHus. PemeHne https://resh.edu.ru/subject/lesson/4725/
32734 [0 FeHeTHKE
80 CleryieHHOE HACJICOBAaHUE IPH3HAKOB https://resh.edu.ru/subject/lesson/4755/
81 XpoMOCOMHas TEOpHsI HAaCIEACTBEHHOCTH
82 T'enernka mona
83 T'eHOTHI KaK LENOCTHAS CHCTeMa
I'enernueckuii KOHTPOJIb Pa3BUTHS PACTEHUM, KUBOTHBIX U YEJIOBEKA
84 Pewrenne 3a1a4 1Mo reHeTHKe.
85 M3MeHYHBOCTh MPU3HAKOB. BUIIBI H3MEHYMBOCTH https://resh.edu.ru/subject/lesson/5387/
86 MoanbpukaoHHas H3MEHIHBOCTD https://resh.edu.ru/subject/lesson/5387/
BapuanmonHslii psn v BapuannoHHas Kpusast. JlabopatopHas paboTa
«ccnenoBanue 3aKOHOMEPHOCTEH MOTU(PUKATTUOHHON
87 u3MeH4YHnBOCTH. [I0CTpOCHHE BapHALIMOHHOTO
psiia ¥ BapUallMOHHOW KPUBOM»
88 T'eHoTUIIMYECKAs U3MEHYMBOCTh. KOMOMHATHBHAS H3MEHUHBOCTh https://resh.edu.ru/subject/lesson/5387/
MyTannoHHast U3MEHYUBOCTb. [IpakTHUecKas
89 pabora «Myranuu y apo30(h bl (Ha TOTOBBIX MUKPOIIPENapaTax) https://resh.edu.ru/subject/lesson/5387/
90 3aKOHOMEPHOCTH MYTAIIHOHHOTO TIpoLiecca. JMUIeHETHKA
SMUTCHOMHUKA
91 I'enernka yesnoBeka. [Ipakruyeckas padora https://resh.edu.ru/subject/lesson/3653/
«CocraBiieHHe U aHAJIHU3 POJIOCIOBHOMN
92 MeTtoabl MEAUIIMHCKON T€HETHKH https://resh.edu.ru/subject/lesson/3653/
3Ha‘leHI/Ie Me}II/IuHHCKOﬁ TF€HETUKU B IPEAOTBPALICHUU U JICHCHUU
93 TeHETHYECKUX 3a00JICBAaHUI YETOBEKA. CAMOCTOSTENIbHAS paboTa
No 5 "T'eneruka"
OcHOBHBIC IOHATHS ceneknuu. JlabopatopHas
94 pabora «3ydeHre COPTOB KyJIbTYPHBIX PACTEHHIA U TIOPOJT https://resh.edu.ru/subject/lesson/3861/

JOMaIIHUX KUBOTHBIX))



https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/

Mertonp! cenekionHoH paboTsl. JlabopaTopHas pabora «3ydenne

95 METOJIOB CEJIEKI[II 1 1 https://resh.edu.ru/subject/lesson/3861/
pacTeHuin»

96 JloCcTHIKEHUS CENICKI[MU PACTCHUH | KMBOTHBIX. [IpakTryeckast 1 1 https://resh.edu.ru/subject/lesson/3861/
pabora «[IpuBHBKa pacTeHUil»

97 CoxpaHeHue, N3y4eHHe U HCIIOIb30BaHUE TEHETUYECKUX PECYPCOB 1
BHOTEXHOIOTHS KaK HayKa H OTpaciib IPOU3BOACTBA. [IpakTHueckas

98 pabota «3yueHue 1 1 https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOT UM

99 OCHOBHbIC HAMPABICHUSI CHHTETHYECKON OHOIOruu 1

100 XpoMOCOMHas ¥ TeHHAs HHKEHEPHUs 1

101 Menunuackue 6uotexnonoruu Kontponbhas padora Ne 2 "I'eHeruka| 1
u cenexuus"”
Pesepsusiii ypok. [loBTopenue, 00o0meHne, cucTeMaTu3amus

102 suanuii rorosas pabora 3a kypc 10 xiacca 1

OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 102 30
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11 KJTIACC

KounuecTBO 4acoB

Ne Jara
Tema ypoxka KonTtposbnbie IpakTnyeckne JyeKkTpoHHbIe U POBBIE 06pa3oBaTebHbIe pecypchl
n/n Bcero U3YyYeHHUsI
padoThI padoThI

1 OponmonuonHas Teopust Y. Jlapsuna 1

2 JIBrkymue cuisl 3Boonuu BuIoB 1o Y. lapBuny 1

3 Bopsba 3a cymiecTBOBaHNE, €CTECTBEHHBIH U 1
HCKYCCTBEHHBIH 0TOOD

4 DopMupoBaHKE CHHTETHYECKOI TEOPHU 3BOJIIOLIHU 1

5 Drarsl 3BOJIOMMOHHOIO IIPOoLecca: 1
MHKPO3BOJIIONNS X MAKPOIBOTIOIHS

6 [Nonmynsuusa — sneMeHTapHas eIUHHULA 3BOJIOLUN 1
3akoH reaerumyeckoro pasaosecus k. Xapau, B.

7 BaitnOepra. JlJabopatopHas pabota «BrLiBieHHEe 1 0.5
HN3MEHYMBOCTH y 0cO0€ei 0JTHOTO BHIa»

8 DneMeHTapHbIe (aKTOPHI SBOJTIOLUU 1

9 D dexr ocHoBaTens. DHPeKT OyTHUIOTHOTO 1
TOPJIBIIIKA

10 Murparuu. Y3omsuun nomyssiuii: 1
reorpaduyeckas, OHOIOrHYCCKAas

11 EcrectBeHHbII 0TOOp — HampaBisonui paktop 1
9BOJIOIIAT

12 [onoBoii 0oT6Op 1
[pucrioco6aeHHOCTh OPraHU3MOB KaK pe3yibTaT

13 MHUKpo3BooIHH. JlaboparopHas padoTta 1 05
«3y4yenne apoMop(h030B U HANOAANTALINH Y '
pacTeHUi 1 )KHBOTHBIX)
[Mpumeps! npucnocobneHnit y OpraHu3MoB:
Moposornyeckue, Gu3noIornIecKue,

14 OHOXUMHYECKHE, MoBeAcHYecKue. JlTabopaTopHast 1 0.5
pabota «IIpucnocobnennst OpraHu3MOB 1 X
OTHOCHUTEIbHAs LIeNIeCO00Pa3HOCTD)
Bup, ero kpurepun u cTpykrypa. JlabopatopHas

15 pabota «CpaBHEHHE BUAOB M0 MOP(HOIOTHIECKOMY 1 0.5
KPUTEPHIO»

16 CrpykTypa BHaa 1

17 BunoobpasoBanne kak pe3ysbTaT MUKPOIBOJIIOIINI 1

18 CBsI3b MUKPO3BOJIIOLIMHN U SMHAEMUOJIOT U 1




Makpoasoutouus. [TaneonTonornueckne MeToab!

19 N3y9EHHs 3BOJIIOLUH

20 Buoreorpaduyieckne MeTo bl U3y4IEHHs IBOIIOLUH

21 OMOpHOTIOTHYECKUE U CPABHUTEIBHO-
MOPGOJIOrHYECKHE METO/IbI H3YUEHHUS IBOJIOLMI

22 MounekynspHO-TeHeTHUECKHE, OMOXUMHYECKHE U
MaTeMaTH4eCKUE METO bl U3YUCHHS 3BOJIOLNH

23 OO0mue 3aKOHOMEPHOCTH 3BOJIFOLUH

24 AnantuBHas paguanus. HepaBHOMEPHOCT TEMIIOB
9BOJIOIIAN

25 HayuHble THIIOTE3bI TPOUCKOKICHHS KU3HH Ha
3emite

26 JloHay4HBIE TIPEICTABICHHUS O 3apOKACHUH KH3HI

27 OCHOBHBIE 3TaITbl HEOPTAaHUIECKOH IBOITIOIUH

28 I'mnoTe3s! 3apoXkKICHUS XKU3HH
HUcropus 3eman 1 METOOBI €€ U3y4eHHS.

29 Jla6opatopHast pabota «/3yueHne U onucaHue 0.5
HCKOIIaeMBIX OCTAaTKOB JIPEBHHUX OPTaHU3MOBY

30 HauanpHble 3Tarsr opraHmYecKoil SBOIIONNN

31 DBOMIOLUS SYKaPHOT
OCHOBHBIE ITaITbl YBOJIIOLINHU PACTUTEIEHOTO MHPA.

32 [Ipaktudeckas padora «M3ydeHne ocobeHHOCTEH 0.5
CTPOCHUS PACTEHHH Pa3HBIX OT/IENIOB)

33 OCHOBHBIE 3TAITBI YBOJIIOIIH XHBOTHOTO MHpa
DBomonus KUBOTHEIX. [IpakTiueckas padoTa

34 «3yueHre 0COOCHHOCTEH CTPOCHHS TO3BOHOYHBIX 0.5
KHUBOTHBIX»

35 Pa3BuTure u3HU Ha 3eMJie 110 3paM U IepHoaam

36 MaccoBble BBIMHPAaHHS — JKOJIOTHYECKHE KPUIHCHI
HPOIIIIOro

37 CoBpeMEHHBIH 3KOJIOTHYECKUN KPU3HUC, €ro
0COOEHHOCTH

38 CoBpeMeHHas CHCTEMa OPTaHUYECKOTO MPOIILIIOr0

39 OCHOBHBIE CHCTEMaTHYECKHE IPYIIIBI OPraHU3MOB

40 AHTPOTIONOTHSI — HayKa O YeJIOBEKe

a1 PasBuTHe npeacTaBiaeHuii 0 IPOUCXOXKIECHUH

YCJIOBCKa




MecTo yenoBeKa B CUCTEME OPraHMYeCKOro MHUpa.
JlaGopatopnas pabota «/3yueHne ocobeHHOCTEH

42 1 0.5
CTPOCHHMS CKEJICTa YEIOBEeKa, CBI3aHHBIX C
TIPSIMOX 0K ICHUEM))

43 JIBrKymye Cuibl aHTPOIIOTeHe3a 1

m CooTHoleHHe 6MOIOTUYECKUX M COLMATBHBIX 1
(axkTOpOB B aHTpOIIOTeHE3e

45 OCHOBHBIE CTaIUH aHTPOIIOTeHE3a 1

46 [TaneoreHeTHKa U NajeoreHOMUKa 1

47 DBOJIOLHS COBPEMEHHOTO YelIOBeKa 1

48 UYenoseueckue pacsl. [Ipakrnueckas paborta 1 05
«3yueHne 7K0JIOTHYECKUX alaTalluii 4eJI0OBEKa» '

49 MexaucuuIuHapHble METOABI aHTPOIIOJIOT U 1

50 3aporIcHUE U Pa3BUTUE IKOJIOTUU 1
Mertosl 3konoruu. JlabopatopHas pabora

51 «3y4eHne METOI0B SKOJIOTHIECKUX 1 0.5
HCCIIeI0OBaHUI»

52 3HaueHUE YKOJIOTHIECKHUX 3HAHUH AT YenoBeKa 1

53 DKOJIOTHYECKHe (HaKTOPhI 1
Aobuotuueckue paktopbl. CBET Kak SKOJOTHICCKUI

54 ¢axrop. JlJaboparopHas pabota «BrLiBieHHEe 1 0.5
MIPUCTIOCOOIEHUH OPTaHU3MOB K BIMSTHHIO CBETa)
Abnotnyeckue akropsl. TemrepaTypa Kax

55 sKonornyeckuii pakrop. JlaboparopHas padota 1 05
«BrIsBIIEHIE TIPUCTIOCOOIEHUI OPTaHI3MOB K '
BJIMSTHUIO TEMIIEPaTyphbD»
AobunoTtnueckue (akTopsl. BaaxHocTh Kak

56 sKonormyeckuit pakrop. JlaboparopHas padora 1 05
«AHaTOMHUYECKHE OCOOCHHOCTH PacTeHHU M3 '
Pa3HBIX MECT OOUTAHUN

57 Cpezpl 0OUTaHUSI OPraHN3MOB 1

58 Buonormueckne puTMBL 1

59 YKuzHeHnHbIe POPMBI OPraHH3MOB 1

60 Buotnueckue hakTopsl 1

61 3HayeHne OMOTHYECKUX B3aUMOJIEHCTBUM ISt 1
CYILIECTBOBAHHUSI OPIaHU3MOB B CpeJie OOUTaHus

62 DKOJIOTUYECKHE XapPaKTEPUCTUKH MOMYIILIAN 1




OCHOBHBIC TIOKA3aTeIn TIOMYJIAN: YACIIEHHOCTD,

63 IUTOTHOCTB, BO3PACTHAS U ITOJIOBAasi CTPYKTYpa
64 OCHOBHBIE IOKa3aTeH HOIYJSIINUH: POKAAEMOCTb,
MPUPOCT, TEMI POCTA, CMEPTHOCTb, MUTPALIIN
65 DKOJIOTHYECKasi CTPYKTYpa MOITYJISAIIN
66 JlnHaMUKa TOMYJISIINH U €€ peryIisinus
67 Kpussle pocta uncneHHocT nomyisiuu. Kpussie
BBDKHBAHUS
68 Dkonoruyeckast Huia Bunaa. JlabopatopHast paborta 05
«[IpucrocobneHNs ceMsH PaCTeHUH K pacCeICHHIO» '
69 Bua kak crcteMa nomysiuit
70 3aKOHOMEPHOCTH MOBEICHUS U MUTPALIHiT
KUBOTHBIX
71 Co00111eCTBO OPraHU3MOB — OHOIICHO3
72 DKocucTeMa Kak OTKpBITasi CHCTEMa
73 KpyroBopoT BelecTB ¥ IOTOK SHEPTUH B
9KOCUCTEME
74 OCHOBHBIE IOKa3aTeNHN YKOCHCTEMBI
75 DKOJIOTHYECKHE TUPaMUJIBI
76 H3MeHeHus cOOOIIECTB — CYKIIECCHH
77 ITprpoIHBIe SKOCHCTEMBL. DKOCHCTEMBI 03€p U PEK.
DKOCHCTEMBI MOpE 1 OKEaHOB
78 IpupoHbIe SIKOCHCTEMBL. DKOCHCTEMBI TYH/IP,
JIECOB, CTEMEH, MMyCThIHb
79 AHTpPONIOreHHbIE YKOCHCTEMBI
80 Yp6oskocucremsl. [IpakTiueckas padoTta 05
«M3yueHue 1 onucaHue ypOooIKOCUCTEMBI» '
81 3aKoHOMEpHOCTH (HOPMHUPOBAHMUS OCHOBHBIX
B3aMMOJICHCTBHI OPraHU3MOB B 3KOCHCTEMAX
MexaHU3MBbl BO3AEHCTBHS 3arps3HEHHUI pa3HbIX
82 THUIIOB Ha CyOOpPTraHN3MEHHOM, OPTaHU3MEHHOM,
MOMYJIALMOHHOM U 9KOCUCTEMHOM YPOBHSX
83 Brocdepa — obmieruranerapHas o6omouxa 3emim
84 Yuenne B. 1. Bepranckoro o 6uocdepe
85 3aKOHOMEPHOCTH CYILECTBOBaHUs Orochepsl
86 KpyroBopoTsI BemecTB 1 GHOTeOXMMHUUECKUE

LMKJTBI




87 3oHanbHOCTE Ouochepbl. OCHOBHBIC OMOMBI CYIIIN 1

88 YcroitunBocTh 6rochepbr 1

89 DKOJIOTUICCKUE KPU3HUCHI M X TIPUYHHBI 1

90 BosneiicTBre uenoBeka Ha 6nochepy 1

91 AHTpONOreHHOE BO3/ICHICTBHE HA PACTUTEIBHBIN 1 1
JKUBOTHBIA MUDP

92 OxpaHa pupoIs! 1

93 OCHOBHBIE TIPUHLIUITBI YCTOHYHUBOTO Pa3BUTHS 1
YeJI0BEYeCTBa U IIPHPOIBI

94 ParronanpHOE IPUPOJIONONBE30BAaHNE U COXPAHEHUE 1
OHOJIOTHYECKOTO pa3HO00pasus 3eMin

95 O6006mieHue Mo Teme «MHKPOIBOIIONUS U €€ 1
pe3yIbTaThED)

96 O0606mmenue no TemMe «MakposBosronus u eé 1
Ppe3yJIbTaThI»

97 0O6006menue o Teme «lIponcxoxaeHne 1 pa3BUTHE 1
KU3HH Ha 3eMIie)

98 0O606mienue o Teme «IIponcxoxaeHne yenoBexa — 1
aHTPOIIOTEHE3»

99 0O6001IeHHE 0 TeMe «DKOJIOTHS — HAyKa O 1
B3aMMOOTHOILEHHUAX OPTaHHU3MOBY

100 O606menue o Teme «OpraHU3MEI U cpesia 1
0OUTAHUS»

101 O06061eHne 1o TeMe «DKOJIOTHS BUIOB U 1
TIOMYJISILIMIA»

102 O606menue no Teme «brocdepa — rmodansaas 1
9KOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 75







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JJIS1 VAEHUKA

buonorus. buonorudeckue cuctemsl u npoueccel, 10 xmace/ Tepemos A.B., ITerpocosa P.A., O6miecTBo
¢ orpaHudeHHON 0TBeTCTBEHHOCTHIO « MOl MHEMO3NHA »

TepemoB A.B., IlerpocoBa P.A. buonorus. buonoruueckue cucremsl v npoueccsl. 10 kiaace. M.-
Muemosuna 2022

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

MULTIMEDIA — nonnepsxka kypca «O01as OuoIorusi»;

Jlaboparopust KJIETKA; Metoauueckue marepuainbl: COOpHHUK HOPMATHBHBIX IOKYMEHTOB. buonorus
/Cocr. D.J1. Iuemnpos, A. I'., Apkanses. — M.: JIpoda, 2010
Crmcok JuTeparypbl I yYUTeJIs:

baryes A.C., I'ynenxoBa M. A., EneneBckuii A.l'. buosiorus. bosboi cripaBOYHUK ISl IIKOJIBHUKOB U
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