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HOACHUTEJIBHAS 3AIIUCKA

[Tporpamma no yuebnomy npenmety "buonorus” (manee - Ouonorusi) Ha ypoBHE cpeqHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit ®denepanuny, @I'OC COO, Konnenuuu mnpernogaBaHus
yueOHoro npeamera «buonorus» U OCHOBHBIX MOJIOKEHUH (efepanbHOl paboueit mporpaMMbl BOCITUTAHUS.

VYuebuslii npeamet «buonorus» yrmyonénnoro ypoBHs uzyuenus (10—11 kmaccer) sBIsieTcs OHUM U3 KOMIIOHEHTOB MTPEIMETHOM 00IacTu
«EcTtecTBeHHO-HayuHbIe TIpeaMeThl». CormacHo monoxkeHusM ®I'OC COO npoduibHbe y4eOHBIE TPEIMETHI, M3y4aeMble HA YIITYOJIEHHOM
YpOBHE, SBJISIFOTCS criocoboMm auddepeHnnanuu o0yuyeHus: Ha YpoBHE CpelHero o0mero oopa3oBanusi U MpU3BaHbl 00ECIEUYUTh IPEEMCTBEHHOCTD
MEX1y OCHOBHBIM OOIIKUM, CPETHUM OOIINM, CPEAHUM MPO(EeCcCCHOHANBHBIM U BBICIIUM 00pa3oBaHueM. B To ke BpeMs KaKIblid U3 3TUX Y4eOHBIX
IIPEIMETOB JIOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PELICHHE 00pa30BaTENIbHBIX, BOCIMTATEIbHBIX U PA3BUBAIOLIUX 3aJ1a4, CBA3AHHBIX C
npodopueHTaeld 00yJalomMXCsl W CTUMYJIMPOBAaHHMEM HWHTEpeca K KOHKPETHOH O0JIaCTH HAy4YHOTO 3HAHMSA, CBS3aHHOTO C OWOJIOTHEH,
MEIHUIIMHOMN, SKOJIOTUEH, ICUXOJIOTUEH, CIIOPTOM UM BOCHHBIM JIEJIOM.

[IporpamMma no yuebnomy npeamerty "buonorusa" maér mpencraBieHHe O LENMH U 33Jadax M3ydeHus yueOHoro mpenmera «buomorus» Ha
yrIyOnEéHHOM YpOBHE, OMpeseNnsieT o0si3aTebHOe (MHBapHAaHTHOE) MPEIMETHOE COAEpIKaHUe, €ro CTPYKTYpHUPOBAaHHE MO pa3/ielaM U TeMa,
pacmpezielieHue 10 KjaccaM, pPEeKOMEHAYET IIOCIEI0BaTeIbHOCTh H3Y4YeHHMs] Y4YeOHOro marepuasiia ¢ y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JOTMKK Yy4eOHOrO Mpolecca, BO3PACTHBIX 0ocoOeHHOCTel oOywaronuxcsa. B mporpamMme mo Guonoruu peanns3oBaH
NPUHIUI HPEEeMCTBEHHOCTH C M3y4eHHEeM OHOJOrMM Ha YpPOBHE OCHOBHOrO o00Iero ooOpa3oBaHus, Onarojapss 4yemy IpocMaTpUBaeTcs
HaIpaBJIEHHOCTh Ha TMOCIEAYIOUIee pPa3BUTHE OMOJOTMYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (OPMHpPOBAHHE ECTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHHUS, HIKOJIOTMYECKOTO MBIIUIEHUS, NPEICTaBICHUNH O 370pOBOM oO0pa3e >KHU3HH, Ha BOCHHUTAHHE OEPEXKHOTO0 OTHOLICHHUS K
OKpy>Karoliel mpupoHoi cpeze. B mporpamMme mo OmojoruM Take MOKa3aHbl BO3MOXKHOCTH yuyeOHOro mpeamera «buosorus» B peanuszanuu
tpeboBanuit ®I'OC COO Kk mIaHUpyeMbIM JHUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3ylbTaTaM oOydeHus W B (QOPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-ITI03HABATEIbHON JIEATEIHHOCTH OOYUYaIOLIUXCSl IO OCBOCHHIO COJIEPKaHMsI OMOJIOIMYECKOro 00pa3oBaHUsl Ha YpPOBHE
cpenHero o0Iero oopa3oBaHusl.

VYuebublil npenMer «buonorus» Ha ypOBHE CpelHero oOmero oOpa3oBaHMs 3aBepIIACT OMOJOrMYecKoe OoOpa3oBaHHE B MIKOJE U
OPMEHTUPOBAH Ha pacIIMpeHHEe U yIIyOJeHHe 3HaHWN OOydaroIIMXCs O JKMBOW NPHUPOJE, OCHOBAX MOJIEKYJSPHOM M KJIETOUYHOW OMOJIOrHH,
SMOPHOJIOTUY ¥ OMOJOTHH PA3BUTHUS, TEHETUKH, CETICKIINH, OMOTEXHOJIOTHH, IBOJTIOIIMOHHOIO YUEHUS 1 SKOJIOTHH.

N3ydenue yuebHoro npeamera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHUEHTHMPOBAHO Ha IMOATOTOBKY OOYYarOMIMXCS K MOCIEAYIOLIEMY
MOJIy4EeHHUI0 OMOJIOTMYECKOro o0pa3oBaHMs B By3ax M OpraHM3alMsIX CpelHero npodeccruoHalbHOTO oOpa3zoBaHus. OCHOBY €ro coaep X aHHs
COCTaBIISIET CUCTEMa OMOJIOTMYECKMX 3HAHUMN, MOJYYEHHBIX HPU H3YyYEHHUH OOYYAIOIIUMHCS COOTBETCTBYIOIIMX CHCTEMATHUECKUX pa3JeioB
OMOJIOTMU Ha YpOBHE OCHOBHOro obmiero odpaszoBanus, B 10—11 kimaccax 3TH 3HaHMS MOJy4arOT pa3BUTHeE. Tak, pacIIMpEeHbl U YriayOJeHBI
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OMOJIOTMYECKHE 3HAHHS O PACTEHUSX, KUBOTHBIX, TpHOaxX, OaKTepUsIX, OpraHU3Me YelloBeKa, OOUIMX 3aKOHOMEPHOCTSX JKHU3HH, JOMOIHUTEIHHO
BKJIIOYCHBI OHMOJIOTMYECKHE CBEIEHHUS MPUKIAJAHOTO W TOMCKOBOTO XapakTepa, KOTOPbIE MOMKHO MCIOJNb30BaTh KAaK OPUEHTUPBI JUIA
nocneayroiero Beidopa npodeccun. BozmoxkHa Takxke MHTErpanus OMOJIOTMYECKUX 3HAHWNA C COOTBETCTBYIOIIMMH 3HAHUAMHU, MOTYyYECHHBIMU
00y4arolUMUCS MpU U3y4eHUU (HUBUKH, XUMHUH, reorpaduu 1 MaTeMaTUKH.

CrpykTypa mporpamMmsl 1o yueOHoOMy mpeamety "buosorus" oTpakaeT CUCTEMHO-YPOBHEBBIM M SBOJIOLMOHHBIN MOAXOAbBl K U3YYEHHUIO
o6uosioruu. CorjaacHo UM, U3y4arOTCS CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX CUCTEM Pa3HOTO YPOBHS OpPTaHU3AIMH, 3BOIIOLUU
OpPraHMYECKOro MHpa Ha 3emjie, COXpaHEeHUs] OMOJIOrHYecKoro pasHoooOpasus miaHeTsl. Tak, B 10 kiacce M3y4aroTcss OCHOBBI MOJIEKYJISAPHOU U
KJIETOYHOM Ouosioruu, SMOPUONIOTMM U OWONOTUM PA3BUTUS, TEHETUKH M CENeKIMH, OUOTEXHOJOTMM M CHHTETUYECKOW OHOIOorHH,
aKTYaIM3UPYIOTCS 3HAHUS 00yJarommxcs mo OOTaHMKE, 300JI0TUH, aHATOMUM, (u3nonorun 4enoseka. B 11 kimacce M3ydaroTcsi HBOJIIOLIMOHHOE
ydeHHe, OCHOBBI 9KOJIOTHH U Y4eHHue 0 duocdepe.

YueOusiif mpenmer «buonorusy npusBaH 00ECIEYUTh OCBOCHHE 00YYalOIIMMUCS OMOIOTMYECKUX TEOPUN M 3aKOHOB, HJIEH, MPUHIIUIIOB U
MIpaBUIL, JIEXKAIIUX B OCHOBE COBPEMEHHOMN €CTeCTBEHHO-HAYYHON KapTUHBI MUpa, 3HAHUM O CTPOCHUU, MHOT000pa3uu U 0COOEHHOCTAX KJIETKH,
OpraHu3Ma, IONYJISAINUN, OWOIEHO3a, SKOCHCTEMBI, O BBIIAIOUIMXCS HAYYHBIX JOCTIKEHHSX, COBPEMEHHBIX HCCIICJOBAHUSX B OHOJIOTHH,
MPUKIIQJHBIX acreKTax OMoJornuecKux 3HaHWi. [ pa3BUTHS M TOAEpKAHUS UHTEpeca 00YJaroMUXCcsl K OMOJIOTHN HApsIy CO 3HAYUTEIHHBIM
00BEMOM TEOPETUYECKOTO0 MaTepHalia B COACPNKAHHHM MPOTrpamMMbl MO OHUOJOTMH MPEAYCMOTPEHO 3HAKOMCTBO C HCTOpPUEH CTAaHOBICHHUS U
pa3BUTHA TOW WJIM MHON 00JIacTH OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apYOCKHBIX YUYEHBIX B PEIICHHWE BAXKHEUIINX OMOIOTHYECKUX U
9KOJIOTUYECKUX TTPOOIIEM.

Lenp n3yuyenus: ydeOHoro npeamera «buonorus» Ha yriyOl€HHOM YpPOBHE — OBJIaZIeHHE OOYYalOIMMHUCSA 3HAHUSMU O CTPYKTYpPHO-
(YHKIIMOHATBHOW OpraHU3alliy KUBBIX CUCTEM PAa3HOTO paHra U MpUOoOpeTeHre YMEHUIN UCTIOIb30BaTh ATH 3HAHUS B (OPMHUPOBAHU U WHTEPECa K
onpeaenéHHoi obmactu MpodecCHOHANBFHON NeSTENbHOCTH, CBA3aHHON C OMONOTHEH, WM K BBIOOPY yueOHOTrO 3aBeleHUs IS MPOAOIKEHUS
O1oI0rM4YecKoro oopa3zoBaHusl.

JlocTuxkeHue ey u3ydeHus yueOHoro npeamera «buonorus» Ha yriay0nEHHOM ypOBHE 00€CII€UMBAECTCS pELICHUEM CIEAYIONUX 3a/1ay:

OCBOEHHE O00YUYaIOIIUMUCS CUCTEMBbI OMONOTHYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTUYECKUX TEOPHSIX, KOHIEHIUAX, TUIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX U TMpaBWIaX, COCTABIAIONIUX COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KapTUHY MHpPA; O CTPOEHHWH, MHOroo0pasuu u
OCOOCHHOCTSIX OHMOJOTHYECKHX CHCTeM (KJIeTKa, OpraHu3M, MOMYJSIuUs, BHJI, OUOTeoleHo03, Ouocdepa); O BBINAIOIMIUXCS OTKPBITUAX U
COBPEMEHHBIX HCCIIEIOBAHUIX B OMOJIOTHH;

O3HaKOMJIEHHE OOy4alouxcs € METOJaMH T[I03HAHHSA IKUBOM MPHUPOJABI: HCCIEAOBATEIbCKUMU METOJaMH OHOJIOTUYECKHX HayK
(MONEeKyNSIpHOW U KJIETOUHON OHMOJOTHH, SMOPHUONOTHH W OWOJOTMHM Pa3BUTHUS, T€HETHKU U CEJICKIINH, OMOTEXHOJIOTUH W CHHTETHUYECKOMN



OHMOJIOTHH, TTAJICOHTOJIOTUH, SKOJIOTHH ); METOJIaMU CAMOCTOSTEIHLHOTO MPOBEICHUSI OMOJIOTMUECKUX HCCIEIOBaHUN B 1A0OPATOPUH U B TIPUPOJIS
(naOnroieHKe, U3MEPEHHE, SKCIIEPUMEHT, MOJICITHPOBAHHKE);

OBJIaJIcHHE OOYYaIOUIMMUCS YMEHUSMH: CAMOCTOSTEIbHO HAXOJAWUTh, AHAIM3UPOBATh U HCIOJB30BaTh OHOJOTHYECKYIO HHGPOpPMAIUIO;
M0JIb30BAaTbCA OMOJOTMYECKONM TEPMHUHOJOTHMEH M CUMBOJIMKOW; YCTaHABIMBATh CBS3b MEXKIY pAa3BUTHEM OHMOJOTMM U COLHMAIBHO-
3KOHOMHUYCCKUMHU U 3KOJIOTUYCCKUMHU HpOGJIeMaMI/I YCJIOBCUCCTBA, OICHUBATH ITOCICACTBUA cBOEH ACATCIIBHOCTH 110 OTHOILICHUIO K OKp}’)KaIOH_[eﬁ
MPUPOJHON cpelle, COOCTBEHHOMY 3/IOPOBBIO H 3J0POBBIO OKPYXKAIOMIMX JIFOJCH; OOOCHOBBIBATH W COOMIOAATh Mephl NPOQUIAKTHKA
MH(EKIMOHHBIX 3a00JIeBaHuil, IpaBUIIa MOBEACHUS B IPUPO/IE U o0ecrieueHrs 6€30MacHOCTH COOCTBEHHOM JKU3HEIEATEIbHOCTH B Upe3BbIYaiHbIX
CUTYaIUsX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepru30BaTh COBPEMEHHbBIE HAYYHbBIE OTKPBHITHUS B 00JIACTH OHOJIOTHH;

pa3BuTHE y OOYYAIOIIMXCS WHTEUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEHM B MPOIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUAMH U
COBPEMEHHBIMH HCCJICIOBAHUSIMU B OHMOJIOTHH, PEIIAEMBIMH €0 MPOOJIeMaMH, METOJOJIOTHEH OMOJOTHYECKOrO HCCIICIOBAHMS, MPOBEICHUS
AKCIIEPUMEHTATIbHBIX UCCIEA0BAHUHN, pelIeHHs] OMOJIOTUYECKUX 3a/1a4, MOACITUPOBAHUS OMOJOTHYECKHX O0BEKTOB U MPOLIECCOB;

BOCIUTAHHE Y OOYYarOIIMXCS IIEHHOCTHOTO OTHOIICHMSI K >KMBOM MpUpPOAE B LIEJIOM U K OTICIbHBIM €€ O0BeKTaM U SIBJICHUSM;
(dbopMHpOBaHKE SKOJIOTMYECKOM, T€HETUYECKON T'pPaMOTHOCTH, OOMIEH KyJIbTYpbl MOBEIEHHS B IMPHPOJIE; MHTETPALMU €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruoOpeTeHrne 00y4YaroIMMUCS KOMIIETEHTHOCTH B PAllMOHAJILHOM MPHUPOJIONOIL30BaHUU (COOIOCHHE MPaBUJI MOBEICHUS B MPUPO/IE,
OXpaHbl BHJIOB, JKOCHUCTEM, OuOChepbl), COXpPAaHEHUH COOCTBEHHOTO 370POBBbS M 30POBBS OKPYXKAIOUIMX JIOACH (coOmrofeHus wmep
npoduakTuku 3a00ieBaHMiA, OOecredeHHe Oe30MacHOCTH HKH3HEACITCITPHOCTH B UYPE3BBIUAHHBIX CHUTYAIUSAX MPUPOJHOTO W TEXHOTCHHOTO
XapakTepa) Ha OCHOBE MCIOJIb30BAHUsI OMOJIOTMYECKUX 3HAHUN U YMEHHI B TIOBCETHEBHOM JKU3HU;

CO3/IaHH€ YCJIOBUW [ OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHUCS WHIWBUIYaTbHOW OOpa30BaTeIbHOM TPAEGKTOPUU, CIIOCOOCTBYIOIIEH
MocleAylemMy mpodeccuoHaIbHOMY CaMOOIPEIeTICHHIO, B COOTBETCTBUU C MHAUBHUIYaTbHBIMA HHTEPECAMHU U TTOTPEOHOCTSIMHU PErvoHa.

OO6m1ee ynco 4acoB, OTBEICHHBIX HAa U3yueHHE OMOJIOTHN Ha YriIyOJIeHHOM YpOBHE CpeaHero ooIiero oopasosanusi, cocraniser 204 yaca:
B 10 xmacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 gaca (3 gaca B Hezemio).

Otb6op opraHuzanMOHHBIX (OPM, METOJIOB U CPEIACTB OOydeHHs OWOIIOTUU OCYIIECTBISETCS C Y4ETOM CHEHM(PUKU €ro COoAepX)aHUS U
HAMpPaBIEHHOCTH Ha MPOJI0JKEHHE OMOIOTHUECKOTO 00pa30BaHUsI B OpraHU3aIUAX CPEAHETO MPO(hecCHOHATBHOTO U BBICIIETO 00pa30BaHusl.

OO0s13aTENBHBIM YCIOBUEM MIPH 00YYeHUH OMOJIOTUU Ha YTIyOIEHHOM YPOBHE SIBIISIETCS TTPOBEJICHUE TA00OPATOPHBIX U MIPAKTUYECKUX PabOT.
Taxxe ydacTtue 06yqa}onmx0ﬂ B BBITIOJIHCHUHN ITPOCKTHBIX U y‘—Ie6HO-I/ICCHe}10BaTeJ'II)CKI/IX pa60T, TEMATUKA KOTOPBIX ONPCACIACTCA YUUTCIICM Ha
OCHOBE UMEIOIIUXCS MATEPUATBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COJAEP/KAHUE OBYYEHUA
10 KJTACC

Coneprkanue MporpaMMBbl, BBIJIETICHHOE KYpPCU8oM, HE BXOJIUT B MMPOBEPKY rocy1apcTBEHHOM uToroBoit arrecranuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHnHass Ouonorusi — KOMIUIEKCHas Hayka. KpaTkas ucropust pa3BuTusi Ouosoruu. buonoruueckue Haykd M H3ydaeMble HUMU
npo6sembl. DyHIaMeHTaNbHbIE, IPUKIIAHbBIE U TOMCKOBBIC HAYYHBIE UCCIIEJOBAHUS B OMOJIOTHH.

3nayeHne OWoOJOTHH B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI Mupa. [Ipodeccun, cBs3aHHbIE ¢ OHMOJIOTHEH.
3HavyeHre OUOJIOTUHU B MIPAKTUUECKON JEATEIbHOCTH YEJIOBEKa: MEIUIIMHE, CETbCKOM XO3SIMCTBE, MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOIBI.

JdeMoncTpanmun

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, V. I'apseii, I'. Mennens, B. . Bepuanckuii, U. I1. [1aBnos, U.
N. Meunukos, H. 1. Basunios, H. B. Tumodees-Pecosckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuie! 1 cxeMbl: «CBsI3b OMOJIOTHH C IPYTUMH HayKamuy, «CucTemMa OMOJOTHIECKIX HAYK.

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

XKuBbie cuctembl Kak mpeaMmer u3ydeHus Ouonoruu. CBOMCTBA >KMBBIX CHUCTEM: EIHMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTh U
LIEJIOCTHOCTh, CJOKHOCTb W YMNOPANOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHHM3allMsi, CAMOBOCHPOM3BEAECHUE, PA3APAKUMOCTb,
W3MEHUYHUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpPraHU3alMy )KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIM, OPTaHU3MEHHBIH, IMOMYJIALMOHHO-BUI0BOM, YKOCUCTEMHBIN
(Obuoreonenotuyeckuii), Ouocdepusiif. IIpormecchl, mpoucxoasmme B XKUBbIX cucTeMax. OCHOBHBbIE MpU3HAKH kuBOro. JKuW3Hb Kak ¢opma
CyIllECTBOBaHUA MaTepuu. Hayku, n3ydaromine >kMBbI€ CUCTEMbI Ha PAa3HbIX YPOBHSIX OpraHU3alllH.

N3yuenne xuBbIx cucteM. Mertoasl Ouonornyeckod Hayku. HaOmrogeHue, M3MepeHHe, SKCIEPUMEHT, CHCTEMaTH3allusl, MeTaaHaJu3.
[TonsTne o 3aBucuMoOl M He3aBUCHUMOM mNepeMeHHOM. [lmanupoBanue skcnepumenTta. IloctaHoBka M mposepka rumnore3. HymeBas rumoresa.
[Tonstre BpIOOpKHM M €€ HOCTOBEepHOCTh. Pa3bpoc B Ouonormueckux AaHHBIX. OIEHKa JOCTOBEPHOCTH MOTYYEHHBIX pPE3ylbTaToB. [IpHunHBI
HCKaXEHHS PE3YJIbTATOB dKCIIEpUMEHTA. [IoHATHE CTATUCTUUECKOTO TECTA.

JdemMoHcTpanuu

Tabmuupl 1 cxembl: «OCHOBHBIC TIPU3HAKH KU3HUY, «buosornueckue cuctems», «CBOMCTBA JKMBOM MaTepun», «YPOBHH OpTraHHU3AIUU
AKUBOU TpUpoAbD», «CTPOEHHE XKUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI OpPraHOB 4YEJIOBEYECKOIrO OopraHuszma», «buoreoreHosy,
«buochepay, «MeToibl U3y4EHUS JKUBOU TIPUPOIBIY.



O6opynoBanue: 1abopaTopHOE 00OPYIOBAHUE IS IIPOBEACHUS HAOIIOICHUH, H3MEPEHUN, IKCTICPUMEHTOB.

IIpakTnyeckas padora «/cnonb3oBaHUE Pa3IUYHBIX METOIOB IIPU U3YUYEHUHU KUBBIX CUCTEM.

Tema 3. Bruosorus Kierku

Kietka — cTpykTypHO-(YHKIIMOHANIbHAS €IMHMIIA )KUBOTO. McTOopus oTkpeiTHs KiaeTku. Paboter P. I'yka, A. JleBenryka. Knerounas Teopust
(T. lIBanu, M. lIneitnen, P. BupxoB). OCHOBHBIE MMOJI0KEHUSI COBPEMEHHON KJIETOYHOU TEOPUH.

MeTtoabl MOJEKYJISpPHOW H KJIETOYHOW OHONOTMH: MHUKPOCKOMMs, Xpomarorpadus, 31eKTpodopes, MeToJ MEUYeHBIX AaTOMOB,
muddepeHranbHOe HEHTPUPYTUPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢ukcuposannvlx Kiemox. JIEKTPOHHAsT MHUKPOCKOIMS.
Kongoxranvnas mukpockonus. Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. [llneitnen, P. Bupxos, K. M. bap.

Tabnuuel u cxembl: «CBETOBONH MUKPOCKOI», «JIEKTPOHHBI MUKPOCKOI, «VICTOpUS pa3BUTHS METOJJOB MUKPOCKOIIMM.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapaThl paCTUTEIbHbIX, )KUBOTHBIX U OAKTEPUAJIbHBIX KJIETOK.

IpakTuyeckass padora «V3ydyeHue MeETONOB KJIETOYHOW Owmonormm (Xpomartorpadus, smexTpodope3, nuddepeHanILHoe
ueHtpudyruponanue, [1LP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPaMUKpPO3JIEMEHTHI. Boma u €€ poip Kak pacTBOPHUTENS, PEarcHTa, y4acTHE B
CTPYKTYPUPOBAHUHU KIIETKH, TEIIOPEryisiiii. MuHepaabHble BEIIECTBA KJIETKH, UX Ouojorndyeckas poiib. Posib KATHOHOB M aHHOHOB B KIIETKE.

Opranuueckue BellecTBa KJIeTKU. buonornueckue noaumepsl. benku. AMMHOKHUCIOTHBIN cocTaB 0enkoB. CTPYKTYpbl OETKOBON MOJIEKYJIBI.
IlepBuyHas cTpykTypa Oenka, MeNTH]IHAs CBA3b. BTopHuYHas, TpeTHUYHas, 4eTBepTUYHas CTPYKTypbl. [lenarypauus. CBoiicTBa OenKoB.
Knaccugukanus 6enxoB. buonornueckue GyHKun 0eynkoB. [lpuonul.

VYrneBoabl. MoHOcaxapupl, AMCAaXapuibl, OJUrocaxapuabl U nonucaxapuisl. OOIuUN miaH cTpoeHUus U (U3UKO-XUMHUYECKHE CBOMCTBA
yraeBoioB. buonornyeckue QyHKIIMHU YTIIE€BOI0B.

Jlumuapl. TunpodunbHo-ruapodoOHble cBolicTBa. Knaccudukanums nununoB. Tpurnunepuabl, (Hoconunuisl, BOCKH, CTEPOHJBI.
buonornueckue ¢yHkuuu aunuaoB. OOmme CcBOHCTBa OHOJOTMUYECKMX MeMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCT.

Hyxnennoseie xkucnorel. JJHK m PHK. Crpoenune nyknenmnoBeix kucnor. Hykmeormael. IlpuHiun komrmiemeHntapHocTtH. IIpaBumio
Yapradda. Crpykrypa JIHK — nBoitnas cnupans. Mectonaxoxaenue u ouonorndeckue pyakunu JJHK. Bugsr PHK. @yakiuu PHK B kietke.

Crpoenue monekyiasl AT®. Makpoaspruueckue cBsizu B Mosiekyne AT®. buonornueckue pynkiun AT®. BoccTtaHoBIeHHBIE IEPEHOCUHKH,
ux (yHKIMHU B KIeTKe. Jpyeue nyxkneosuompugpocpamor (HTD). Cexenuponanue JJHK. Memoowv: eenomuku, mpanckpunmomuxu, npomeomuxu.

6



CrpykTypHas Ouoyorusi: OMOXMMHUYECKHE M OMO(PHU3MUECKUE HCCIEIOBAaHMS COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpPbl OMOMOJEKYI.
Mooenuposanue cmpykmypol u @yukyuii OUOMONEKYIT U UX Komniekcos. Komnvromepnviii Ousaiin u opeaHuyeckuil cunmes OUOMONEKYN U UX
HeNnpupoOHbIX AHAL0208.

JdemoHcTpauuu

[optpertsr: JI. [lonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C. [Ipy3unep.

Juarpammsbl: «PacrpezneseHie XMMHYECKMX 3JIEMEHTOB B HEXUBOM IpUpOAe», «PacrpeneiieHHMe XHMHYECKMX JJIEMEHTOB B JKUBOH
HIPUPOIE».

Tabmuuel um cxemsl: «llepuoguueckas Tabiuua XUMHYECKMX 3JeMEHTOB», «CTpoeHHME MOJIEKYNbl BOAbI», «BemecTtBa B cocraBe
opranusmoBy», «CTpoeHHe MOJEeKyJbl Oenka», «CTpyKTyphbl O€lKOBONH MOJIEKYNb», «CTpoe€HUE MOJEKYJ YyrieBoJoB», «CTpOeHHE MOJEKYI
Tunu0By», «HykiienHoBble KUCIOTHIY, «CTpoeHne MoieKyinbsl ATO».

OO6opynoBaHue: XMUMUYECKas OCy1a 1 000py10BaHHE.

JlaGopatopHas pabora «OOHapyxeHue OelIKOB ¢ MOMOLIbI0 KAUeCTBEHHBIX PEAKLIUI».

JlabopaTopnas padora «lccienoBaHue HyKJI€MHOBBIX KUCIIOT, BBIICJICHHBIX U3 KIETOK Pa3IMUHbIX OPIraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KJIETKH

Tumnsl KJIETOK: SyKapHOTHYECKas U MpokaproTHueckas. CTpyKTypHO-() yHKIIMOHAIbHBIE 00pa30BaHUs KJIETKH.

Crpoenue npokapuotudeckoil kinetku. Knerounas crenka Oaktepuil u apxeil. OCOOEHHOCTH CTPOEHUS reTepoTpodHONU M aBTOTPOGHOM
MIPOKAPUOTUYECKUX KJIETOK. MecTO U poJib MPOKapHOT B OMOLIEHO3aX.

CrpoeHne U (QpyHKIHOHUPOBAHUE SyKapuoTHUecKol KieTku. [lnasmaTtuueckas memOpaHa (rutasmasieMMma). CTpyKTypa M1a3MaTH4YecKOM
MeMOpaHbl. TpaHCHOPT BeLIECTB Yepe3 MIa3MaTHUECKyI0 MeMOpaHy: naccuBHbIN (quddy3us, odneruénnas qudQysus), akTUBHbIN (EpBUYHBIN U
BTOPUYHBIA aKTUBHBIM TpaHcmopT). [lonynponuniaemocts MmeMOpanbl. Pabota HaTpuii-kanueBoro Hacoca. DHIOLUTO3: MUHOLMTO3, (haromuTos.
Ok3o1uro3. Knerouynas crenka. CTpykrypa v QyHKIMU KJIETOYHON CTEHKU pacTeHHH, rpuOoB.

Huronmnazma. Iluto3omb. I[lutockener. JIBmxenue mutomnasmel. Opranouasl kiaeTku. OmpHOMEMOpaHHBIE OpPraHOUIBI KJIETKH:
sHomnazmatrueckas cetsb (II1C), anmapar I'onbpku, TH30COMBI, UX CTpOeHHE U GYHKINHU. B3auMOCBsA3b 0JTHOMEMOpPaHHBIX OPraHOMJIOB KIIETKH.
CtpoeHue TpaHyJIsipHOTO peTukyinyma. Mexanusm nanpasnenus 6eaxos ¢ IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHHTE3 KJIETOUHBIX MEMOpaH.
I'mankuii (arpaHyssipHBINA) SHAOIUIA3MaTHYECKUN peTukyinyM. CekpetopHas ¢yHKuus anmapara [onbmxu. Moougukayus benkoe 6 annapame
Lonvoorcu. Copmupoexa benxos 6 annapame I onv0ocu. TpaHCTIOPT BeLECTB B KieTke. Bakyosn pacTuTenbHbIX KieTok. Kinetounsii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHAPWHU, TIACTUABL [Ipoucxoocoenue mumoxonopuii u naacmud. Cumoébuocenes (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHne M (YHKIMM MHUTOXOHApUA M IutacTuiA. llepBUuUHBIE, BTOPUYHBIE U CJIOXHBIC IUIACTHIbI
(OTOCHHTE3UPYIOIIUX 3YKapHOT. XIIOPOILIACTHI, XPOMOIIIACTBI, JIEHKOIIACTHI BHICIIUX PACTEHUH.
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HememOpannsie opranounabl kinetkn CrpoeHne W (QyHKIMM HEMEMOpaHHBIX OpPraHOMAOB KJETKH. Pubocomsbl. [Ipomesicymounvle
Guramenmol. MuxpodunaMeHTsl. Axmunosvie Mukpoghuramenmsi. MBpIIICUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbl HEMbIUEYHBIX KIEmOK.
Muxkpotpy6ouku. Kierounsnii 1eHtp. CTpoeHuE W JBHIKEHHE >KTYTHKOB M PECHUYCK. MHKpOTpyOOUKH IuTOIUIa3mbl. LleHTpuons. benxu,
accoyuuposanuvie ¢ MUKpOQuUIaMeHmamu u Muxpompyooukamu. Momopuvie denxu.

SAnpo. O6onouka sapa, XpOMaTHH, KapyuoIia3Ma, SAPBIIIKY, UX CTpoeHHe u GyHKIHMH. SaepHblit OenkoBbIid MaTpukc. [IpocTpancTBeHHOE
pacroyio’keHre XpoMOCOM B HHTEp(A3HOM siape. Jyxpomamun u cemepoxpomamun. benku XxpoMaTHuHa — TUCTOHBL. JJuHamuka s10epHotl 000104KU
6 mumo3e. Aoepuwlit mpancnopm.

Knerounble BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT (pacTUTENIbHOM, )KUBOTHOM, TpUOHOM).

JdemMoHcTpanuu

[optpetsl: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuupel u cxembl: «CTpoeHHE 3YKapUOTHYECKOM KIEeTKH», «CTpoeHHe >KUBOTHOM KieTkn», «CTpOoeHHE pPACTUTEIbHON KIIETKH,
«CTpoeHue MUTOXOHAPUNY, «Sapo», «CTpoeHre MPOKapUOTHUECKON KIETKM.

O6opynoBaHHe: CBETOBOM MUKPOCKOI, MUKPOIPENapaThl pAaCTUTENbHBIX, )KUBOTHBIX KJIETOK, MUKpOIIpENnapaThl 0aKTepHalbHbIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoCHHS KIETOK Pa3IMYHBIX OPraHU3MOB).

IIpakTnyeckas padora «/I3ydyeHue CBOMCTB KJIIETOUHOI MEMOpaHbI».

JlabopaTopHasi padora «lccnenoBanue mia3Monnsa 1 JeIia3Moian3a B PACTUTENIBHBIX KIETKAX.

IIpakTnueckas padora «/3yuyeHue ABMKEHUS HUTOMIA3MbI B PACTUTENBHBIX KJIETKAX).

Tema 6. OGMeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccuMUISIIMS U AUCCUMMIISILMS — JIBE CTOPOHBI MeTaboiu3ma. Tumbl oOMeHa BellecTB: aBTOTPO(HBIM M rereporpodHbIf. YuacTtue
KHUCJIOpOoAa B OOMEHHBIX IMpolieccax. DHepreTuueckoe obecrieueHne KieTku: npeBpamieHrne AT® B oOMeHHBIX mpoueccax. DepMeHTaTUBHBIN
XapakTep peakluil kieTouHoro Mmetabonusma. depmMeHTsl, X CTpOEHHUE, CBOWCTBA U MexaHu3M AeicTBus. KopepmenTrl. OTinnuus pepMeHTOB OT
HEOpPraHMYECKUX KaTanu3aTopoB. benku-akTuBaTtopbl U OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pEAaKLUUN OT pazIuYHbIX
(bakTopoB.

[lepBUYHBII CHHTE3 OpPraHWYECKHX BeIIECTB B KieTke. DOTOCHHTE3. AHOKCUCEHHbI U OKCUSEHHbIU pomocunmes y Oaxkmepuil.
Csemocobuparowue nuemenmyl U NUSMEeHMbL peakyuoHHo2o yenmpa. Posb xmoporaactoB B npouecce potocunTe3a. CBeToBast U TeMHOBas (hazbl.
@omoovixanue, Cs., C4s. u CAM-muner ¢omocunmesa. TlpoaykTuBHOCTH (OTOCHHTE3a. BiusHue pa3n4yHbBIX (AKTOPOB HA CKOPOCTH
¢dotocunTe3a. 3HaueHue HOTOCHHTE3A.

XemocuHTe3. PazHooOpasue opraHn3MoB-XeMOCHHTETHKOB: HUTPU(PULIUPYIOIINE OaKTepuH, jKelIe300aKTepuH, cepoOakTeprH, BOAOPOAHbIE
OakTepuu. 3HaUEHUE XEMOCUHTE3A.



AHarpobHbIe opranu3Mbl. Bumasr Opoxenus. [IpoaykTel OpOXKEHHS ¥ MX HCIOJIB30BaHUE YEIIOBEKOM. AHAIPOOHBIE MUKPOOPTaHU3MBI KaK
O00BEKTHI OMOTEXHOJIOTUHU ¥ BO3OYIUTENH OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. JTambl SHEpreTHUeckoro ooMena. [logroroBurenbHsiii Tamn. ['Mukonn3 — 6eCKUCIOPOAHOE PACHICIUICEHHE TIIOKO3bI.

buonoruueckoe okuclieHHE, WM KJIETOYHOE JbixaHue. Poib MUTOXOHApPHUI B mpolieccax OHOIOrHYecKoro okucieHus. llukmuueckue
peakiuu. OkucnutenbHOe (ochopunpoBanue. Dnepeus memobpannozo epaduenma npomonos. Cummes ATD: paboma npomonnon ATD-
cunmaswl. [IpermyniecTBa a3poOHOTO IMyTH 0OMEHA BEUIECTB Mmepea aHadpoOHBIM. I(H(HEKTUBHOCTH YHEPTETHUECKOTO OOMEHA.

JdemoHcTpaumuu

[Moptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuuer u cxembl: «POTOCUHTE3Y, «DHEPreTHUECKU 00Men», «buocunTtes 6enkay, «CtpoeHue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000PYAOBAHUE I IPUTOTOBIEHUS OCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnasi padora «/3ydyeHne KaTaTUTHUYECKONH aKTUBHOCTH (DepMEHTOB (Ha MpUMepe aMujIa3bl U KaTallas3bl)».

JlabopaTopnas padora «/3yuenue hepMEHTaTUBHOTO PACHICIUICHUS IEPOKCHU A BOJIOPO/IA B PACTUTEIBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHEHHE TPOLIECCOB (POTOCHHTE3A U XEMOCHUHTE3AY.

JlabopaTopnasi paboTa «CpaBHEHHUE TIPOIIECCOB OPOKCHUS U JBIXAHHSI.

Tema 7. HacieacrBennasi nHpopManus U peaju3anus eé B KJieTKe

Peakuuu wmatpudHoro cuHTe3a. [IpHHIMI KOMIJIEMEHTApHOCTH B PEAKIMSIX MATPUYHOTO CHHTe3a. Peanm3aius HacleJCTBEHHOU
nHpopmanuu. I'eneTnueckuit koj, ero cpoictBa. TpaHnckpunuus — MaTpuuHblii cunTe3 PHK. [IpuHIuns! TpaHCKpUNun: KOMIIEMEHTAPHOCTD,
AHTUTIAPAIUIEITLHOCTH, ACUMMETPUUHOCTE. Co3zpesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpaucmsius u e€ stanbl. Yuactue TpancnoptHbix PHK B Ounocunrtese 6enka. YcnoBus OuocunTe3a Oenka. KonupoBanue aMUHOKHUCIIOT.
Ponb pubocom B OuocunTese Oenka.

Cogpemennvie npeocmasnenusi o cmpoenuu 2erog. OpraHuzanus IeHoOMa y MPOKapuoT W 3YyKapHoT. Perynsuus akTUBHOCTH T'€HOB Y
npokapuot. ['unoresza onepona (. XKakoo, XK. Mano). Morexynsapusie mexanuzmvl dIkcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pecynsayuu
pabomul 2enos. Perynsius 0OMEHHBIX MPOLIeCcCOB B KiieTke. KieTounslil romeocTtas.

Bupycbsl — HeksierouHble (OpPMBI KH3HM M oOONHWraTHeie mapasutbl. CTpOeHHE TMPOCTHIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB,
OaktepuodaroB. JKuzuennviti yukn JJHK-codepocawux supycos, PHK-cooepocawux eupycos, daxmepuogacos. Obpamuas mpancKkpunyus,
pesepmasa, uHmezpasd.

BupycHsie 3a00ieBaHus yenoBeka, KUBOTHBIX, pacteHuid. CITUJ[, COVID-19, conmanbHple 1 MEAUITUHCKHE TPOOIIEMBI.

Buounghopmamura: unmezpayus u ananuz oonvuux maccusos («bigdatay) cmpyxmypuwix ouonocuueckux oamnvix. Hanomexuonocuu e
ouonoeuu u meouyute. Ilpoepammupyemvie yuxyuu denxos. Cnocobst 0ocmasKu 1ekapcms.
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JdemMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUIA.

Tabnuub! u cxembl: «bnocunTes Oenkay, «I'eHeTHYecKuid Koy, «Bupycer», «bakreprnodarm.

IMpakTnyeckas padora «Co3nanue MOJICIIU BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKHU

Knerounsnii nuki, ero nepuoasl u perymsinus. Marepdasza u muto3. OcoOEHHOCTH MPOLECCOB, IpoTeKamux B uaTepdase. Iloaroroska
KJIETKHU K Jenenuto. [Ipecunrerndyeckuii (MOCTMUTOTHYECKUI), CHHTETUYECKHUI U MOCTCUHTETUYECKUM (TPEeMUTOTHYECKUIA) Iepruoabl HHTEP(ha3hI.

Marpuunsiii cunre3 JHK — pemnmukanusa. [lpunouner permmukamuu JHK: KoMmiieMeHTapHOCTh, NOJIYKOHCEPBAaTUBHBIA CHUHTE3,
anTunapawieabHocTh. Mexanm3m perummkanuu JIHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl U Teiaomepasza. XpOMOCOMHBIM HAOOP
KJIETKU — KapuOTHIL. JIUMJIONIHBIN 1 rarmionIHbI Habopsl XxpoMocoM. ['oMonoruuHbeie XpoMocoMsl. [10510BbIE XpOMOCOMBL.

Henenue knetku — Muto3. CTaiuu MUTO3a U IPOUCXOMSIINE B HUX mpouecchl. Tumnbl MmuTo3a. Kapuokunes n nuutokuses. buonornueckoe
3HaUYE€HHE MHUTO3a.

Perynsanus mutotndeckoro nukia kietku. [Iporpammupyemas kiierouHasi TuOenb — anomnros.

Knerounoe si1po, XpoMOCOMBI, QDYHKIIMOHAIbHAS TeHOMHKA. Mexanusmbl nponughepayuu, ougpepenyuposku, cmapenus u cubeau Kiemox.
«ughposas knemxa» — buoungopmamuueckue mooenu GYHKYUOHUPOBAHUS KILeMKU.

JdemoncTpanuu

Tabnuup! u cxembl: «KU3HEHHBINA MUK KIETKIY, «MuT03», «CTpoeHue xpomocomy, «Pemmukarus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKA JTyKay.

JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKpPOIIpenapaTaxy.

JlabopaTopnasi pabora «HabmoieHue MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JTyKa (Ha TOTOBBIX MUKPOTpenaparax).

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe paznooOpasue opranu3mMoB. OJTHOKJIETOUHbIE, KOJOHHUAJIbHbIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcoOeHHOCTH CTPOCHHS U KHU3IHEACSITEIFHOCTH OJHOKJIETOYHBIX OpraHu3MoOB. bakTepuu, apxeu, 0THOKIETOYHbIE TPHOBI, OTHOKIECTOYHBIC
BOJIOPOCIIH, Ipyrue NpoTucThl. KonoHnaabHble OpraHU3MBl.

B3aumocBsI3p 4acTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OpraHoB. OpraHusM Kak enHoe Lejoe. ['omeocras.

Tkanu pactenmil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHasi, MOKPOBHAsA, MPOBOJsAIIAs, OCHOBHAas, MexaHuueckas. OcoOeHHOCTH
cTpoeHus, PyHKITUI U pacronoKeHNs TKaHEH B opraHax pacTCHHM.

TkaHu KUBOTHBIX U YeIOBEKA. THIBI )KUBOTHBIX TKaHEH: dMUTENUANbHAS, COeIUHUTENbHAS, MBIIIeYHas1, HepBHast. OCOOCHHOCTH CTPOCHHS,
GYHKIUH ¥ pacoNOKEHUs TKaHEH B OpraHax >KUBOTHBIX U YEIIOBEKA.
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Opranbl. BeretaTuBHbBIE M T€HEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPIaHOB JKMBOTHBIX U 4ejloBeKa. DyHKIIMU OpraHOB U
CUCTEM OpPraHOB.

Omnopa Tena opranuzmoB. Kapkac pactenuil. CkeneTsl OAHOKIETOYHBIX U MHOTOKJIETOYHBIX )KMBOTHBIX. HapyXHbII 1 BHYTPECHHHMN CKEJIET.
CrpoeHue U TUIIBI COEMHEHUS] KOCTEN.

JIBI>KEHHE OpraHu3MOB. [IBM)KEHHE OIHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE, JKI'YTHMKOBOE, PEeCHHYHOE. J[BI)KEHHE MHOTOKJICTOYHBIX
pacTeHuil: TPONU3Mbl M HACTUHU. [[BM)KEHHME MHOTOKJIETOYHBIX KMBOTHBIX M YeJIOBEKa: MbllIeuHas cuctema. Peduexc. CkeneTHbIe MBIIIIBI U UX
pabora.

IIntanune opranuzmoB. IloryomeHne BOXBI, YIVIEKUCIOIO Ta3a M MUHEPAIBHBIX BEIIECTB pAacTeHUsMU. [IluTaHue KUBOTHBIX.
BHyTpumnonoctHoe ¥ BHYTPUKIETOYHOE THILeBapeHHe. IluTaHue 1O3BOHOYHBIX KHUBOTHBIX. OTHensl MNHUIIEBAPUTEIBHOTO TPAKTA.
[InmeBapurenpHble xene3sl. IluneBapurenbHas cUCTEMa YEII0BEKa.

Jlbixanue opraHu3moB. JlpixaHue pacreHuil. Jlpixanue >kuUBOTHBIX. luddy3us ra3oB yepe3 moBepxXHOCTh KiIeTKU. KoxkHoe abIxaHue.
JlbIxatenpHas moBepxHOCTh. JKaOepHoe u s€royHoe JpixaHue. /IpIxaHWe MO3BOHOYHBIX KMBOTHBIX M UEJIOBEKAa. DBOJIOLMOHHOE YCIOKHEHHE
CTPOEHHUs JIETKUX IO3BOHOYHBIX JKMBOTHBIX. J[pIXaTelbHAass cHCTeMa 4YesloBeKa. MexaHu3M BEHTWISILMU JIETKMX y NTUL U MIJIEKOIMUTAKOLIUX.
Perymsnust nprxanus. J{prxatenbHbie 00bEMBI.

Tpancnopr BemecTB y opranu3mMoB. TpaHcnopTHbIE cucTeMbl pacTeHUil. TpaHcnopT BewiecTB y >KMBOTHBIX. KpoBeHOCHas cucrema u eé
opranbsl. KpoBeHOCHast cucTemMa MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjle, KpOBEHOCHBIE COCYAbl M KpoBb. Kpyrum kpoBooOparieHwHs.
DBOJIOIMOHHBIE YCIIO)KHEHUS CTPOEHUSI KPOBEHOCHOM CUCTEMbI TO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynauus.

Boigenenue y opranusmoB. Breinenenue y pactenuil. Brinenenue y xuBoTHBIX. CokparturenbHble Bakyosnd. OpraHbl BbLAEIEHUS.
QunbTpanys, cekpenus M oO0paTHOE BCAaChIBAaHHME KaK MEXaHM3Mbl PabOThl OpraHoB BblieieHHsA. CBs3b IOJOCTH Tella C KPOBEHOCHOH M
BBIJICIUTENIBHOM cucTeMaMu. BblieneHne y NO3BOHOYHBIX JKMBOTHBIX W yenoBeka. [louku. CTpoeHune u (QyHKUMOHUpOBaHHE HedpoHa.
OOpazoBaHue MOYH Yy YEJIOBEKa.

3amuTa y OpraHu3MoB. 3alluTa Y OJHOKJIETOYHBIX OpraHu3MoB. Crnopbl OakTepuil M LUCTHI MPOCTEHIIMX. 3aIllMTa Y MHOTOKJIETOYHBIX
pactenuii. Kytukyna. Cpencrsa nacCUBHOW U XUMHUYECKOM 3aIIUThl. OUTOHLUIBI.

3ammra y MHOTOKJIETOUHBIX *KMBOTHBIX. [TOKpOBBI M MX MPOM3BOJAHBIE. 3alUTa OpraHu3Ma oT Oone3Heil. IMMyHHas cucteMa 4eroBeKa.
Knerounslif 1 rymopainbHblii UMMYHUTET. Bposxa€HHbBIN M nmpuoOpeTéHHBIN creruuueckuii UMMYyHHUTET. TeopHs KIOHAJIbHO-CEIEeKTUBHOTIO
ummynurera (II. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurensHsle OTBETHl OpraHu3MoB. Poiib BpOKIEHHOIO MMMYHHUTETA B Pa3BUTHU
CUCTEMHBIX 3a00JIEBaHUH.

Pa3gpaxkuMocTh U perymnsauus y opraHu3MoB. Pa3zapakuMocTh y OJHOKIETOYHBIX OpraHu3moB. Takcucel. PaznpaxumocTs U peryisnus y
pacteHuil. PocToBble BelllecTBa U UX 3HAYCHHUE.
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HepBHas cucrema u peduieKTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u e€ OTAeibl. DBOJIONUOHHOE YCIOXHEHHE CTPOCHUS
HEPBHOM CUCTEMBI y KUBOTHBIX. OTJENbl TOJJOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pedriexc u pednexkropras ayra. besycnoBHbie U yCIOBHBIE
pedaekchl.

I'ymopanbHas perymsuvs M SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4enoBeKa. JKenespl SHAOKPUHHOW CHUCTEMBI M MX T'OPMOHBIL. JlelicTBhe
rOPMOHOB. B3auMocCBs13b HEPBHOU U SHIOKPUHHOHN cucTeM. [ nnoranamo-runodusapHas cuctema.

JdemMoHcTpanuu

[Toptper: U. I1. ITaBmnos.

Tabnuuel u cxemsl: «OAHOKIETOUHBIE BOJOPOCIN», «MHOrOKJIETOUHBbIE Bofopociny, «bakrepumn», «IIpocreiimuey, «Opranbl BETKOBBIX
pacteHuii», «CHCcTeMbl OpraHOB MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEee CTpoeHHe HaceKoMbIX», «TkaHu pacteHuil», «KopHEBbIE CUCTEMBI»,
«Ctpoenue ctebns», «CTpoeHHE JHMCTOBOM IUIACTUHKW», «TkKaHM KHUBOTHBIX», «Ckener uenoBeka», «llumieBapurenbHas cucremay,
«KpoBeHocHas cucrema», «/lpixarensbHas cucrema», «HepBHas cucrema», «Koxa», «Mpleunas cucreMa», «BpiienuTenbHas cuctemay,
«OHIOKpUHHAs cuctemMa», «CtpoeHue Mplshy, «MMMyHuTeT», «KnmedynononoctTHeie», «CxeMa MUTaHUS pacTeHU», «KpOBEHOCHBIE CUCTEMBI
MI0O3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHne IiaHapun», « BHyTpeHHee cTpoeHue 10:K1eBOro uepBsi», «HepBHas cucrema poioy,
«HepBHas cucrema nsrymku», «HepBHas cucrema npecMmbikarouuxcs», «HepBHas cucrema nrtuny», «HepBHas cuctema MIIEKONUTAIOIIMX»,
«HepsHas cucrema uenoBekay, «Pediaexcy.

OO6opynoBaHue: CBETOBONH MUKPOCKOI, MUKpOIpenapaTbl OJHOKJIETOYHBIX OPraHU3MOB, MUKPOIIpENnapaThl TKaHEeH, paKOBUHbBI MOJUIIOCKOB,
KOJUIEKIIUM HAaCEKOMBIX, UIJIOKOXKHX, JKUBbIE SK3EMIUISIpbl KOMHATHBIX PAacTeHHi, repOapun pacTeHUH pa3HbIX OTJIEJNOB, BIAXKHBIE IpenapaThl
KUBOTHBIX, CKEJIETHI [IO3BOHOYHBIX, KOJUIEKIINN OECTI03BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa, 000py10BaHUE /TSl IEMOHCTPALlMU TOYBEHHOTO U
BO3/YIIHOTO MUTAHUS PACTeHUH, paclerIeHHs] KpaxMana 1 OeJKoB Mo/ aeiicTBueM (GpepMeHTOB, 000pyI0BaHUE JUIsl IEMOHCTPAIMU OIBITOB T10
U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHNU3Ma JbIXaTEJIbHBIX ABM)KEHUN, MOJENIN FOJIOBHOIO MO3Ta PA3IMUHBIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHUI.

JlabopaTopnasi padora «l/3yueHne TkaHel )KMBOTHBIX».

JlabopaTopnasi padora «l/3yueHne opranoB IBETKOBOI'O PACTEHUS».

Tema 10. PazMHOKeHHe M Pa3BUTHE OPTaHU3MOB

@®opMbl pPa3MHOKEHHUS OpraHU3MOB: Oecrosoe (BKJIOYas BEreTaTHMBHOE) M TOJO0BOE. Buabl 0ecroioro pa3MHOXKEHHUS: IMOYKOBaHHE,
CHopyJsiusi, pparMeHTalusl, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. IlonoBbie kneTku, mnum rametrsl. Meito3. Ctaguu meinos3a. [loBenenue xpomocoM B Meiosze. Kpoccunrosep.
buonoruuecknii cMpIca Me03a U OJIOBOTO Npolecca. Melo3 U €ro MecTO B )KU3HEHHOM IIUKJIE OPraHU3MOB.
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[IpenzapoapimeBoe pa3Buthe. ['aMmeTorenes y >kuBoTHBIX. [lonoBsIe jxene3sl. OOpa3oBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepMaTorenes u
ooreHe3. CTpoeHue MOJIOBBIX KJIETOK.

OmnogoTBopeHue u SMOpHOHATBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHUS: HapYyKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPUOJIOTHUS — HAayKa O Pa3BUTHH OPraHU3MOB. Mopgoeenes — oOHa u3 2nasHuix
npobnem smopuonocuu. Konyenyus mopgoeenos u mooenu mopghozcenesa. Cramuu sMOproreHe3a KUBOTHBIX (Ha mpuMepe JArymiku). pobnenue.
Tuner  ngpobnenus. /Jemepmunuposannoe u HedepmunuposanHoe Opooaenue. bBrnacmyna, munvr  Oaracmyn. OcoOEHHOCTH IPOOICHUS
MJIEKOMHUTAIOIINX. 3apOJIbIIIEBbIC JINCTKU (TacTpysisalus). 3aKiajJka OpraHOB U TKaHEH U3 3apOAbIIIEBBIX JHCTKOB. B3auMHoe BiIMsHUE dacTei
pa3BUBAIOIIETOCS 3apojiplia (AMOpUOHANIbHAS MHAYKIUS). 3akjiaJka I[UJIaHa CTPOEHUS JKUBOTHOTO Kak pe3yiabTaT HUEpPapXHUUECKUX
B3aMMOJICHCTBHI reHOB. BiusHre Ha SMOpPHOHAIBHOE Pa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAFOIICH CPEIIbI.

Poct wm pasButme xuBOTHBIX. IlocToMOpumoHanbHEI mnepuon. I[lpsimoe u Hempsmoe pasButme. Pa3Butne ¢ Meramopdo3oM y
0€CI03BOHOYHBIX U TO3BOHOYHBIX JKMBOTHBIX. buonornueckoe 3HaueHHE MPSIMOTO W HEMPSAMOIO Pa3BUTHS, X PACIPOCTPAHEHHE B MPHUPOJIE.
Tunsl pocta KUBOTHBIX. DAKTOPHI PErYISAIMN POCTA KUBOTHBIX U 4yenoBeka. CTaluu MOCTAIMOPHOHAIBLHOTO Pa3BUTHUS Y KUBOTHBIX U YETIOBEKA.
[lepuoas! oHTOreHesa yenoBeka. CTapeHue U CMEPTh Kak OMOJIOrMYECKUE TPOLECCHI.

PasmHoxenune u passutHe pacteHuil. ['amerodut u copodpur. Meiio3 B )KM3HEHHOM IHMKIE pacTeHuil. OOpa3zoBaHMEe CIIOp B Ipolecce
Meno3a. ['amerorenes y pacrenuil. OmiogoTBOPEHUE U Pa3BUTHE PACTUTENbHBIX OPraHU3MOB. J[BOMHOE OIIOJOTBOPEHUE Y IBETKOBBIX PACTEHUH.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHU3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabnuis! u cxemsl: «BeretaTuBHOE pa3MHOXKeHUE», « THIBI 6ecronoro pa3MHOXKEHUD», «Pa3sMHOXKeHHe XITaMHIOMOHAb», «PasMHOXKeHHEe
3BIJICHBY, «Pa3MHOXKEeHHE THAPEIY, «Meho3y, «XpoMocoMbly, «I'aMerorene3», «CTpoeHHe SUIEKICTKH U criepMaTo30uaa», «OCHOBHbBIE CTaIUN
oHTOreHe3a», «lIpsmMoe w Hempsmoe paszButuey, «Pa3Buthe MalcKoro xyka», «Pa3Buthe capanum», «Pa3zButue nsarymku», «JlBoriHOE
OIUIOAOTBOPEHHUE Y IBETKOBBIX pacTeHU», «CTpOCHHE CEMSH OJAHOJIONbHBIX U JIBYAOJBHBIX PACTEHUI», « ) KU3HEHHBIN IIUKI MOPCKOM KaIlyCThI»,
«OKu3HEeHHBIN TUKI MXay, « KU3HEHHBIA LUK MaOPOTHUKAY, « KM3HEHHBIA LIUKJI COCHBI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPENapaThl SIMIIEKIETOK U CIIepMaTO30MI0B, MOIeTb «L{UKII pa3BUTHUS JIATYIITKIY.

JlaGoparopHas padora «/3yueHne cTpoeHHS MOJOBBIX KIETOK Ha FTOTOBBIX MUKPOIIPENapaTaxy.

IIpakTuyeckas padora «BrisiBiIeHHE IPU3HAKOB CXOJCTBA 3aPOABIIIEH MO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOKEHUS BHICIIIMX PACTEHUN».

Tema 11. I'eHeTuKa — HAYyKa 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB
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HcTopus craHOBIIEHHS U Pa3BUTHS T€HETHKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®@pusa, T. Moprana. Posib 0TeueCTBEeHHBIX YUEHBIX B
pasButnu reaetuku. Padotsr H. K. Konsuosa, H. U. BasunoBa, A. H. benozepckoro, I'. /1. Kapneuenko, 0. A. ®ununyenko, H. B. Tumodeea-
PecoBckoro.

OCHOBHBIE T€HETUYECKUE ITOHATHSI U CUMBOJIBI. | 'OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIbHBIE T€HBI, aJIbTEPHATUBHBIE TPU3HAKHU, JOMUHAHTHBIN
U PEIECCUBHBIM TMPU3HAK, TOMO3WUIOTa, TE€TEPO3UTr0Ta, YHUCTas JUHUS, TUOpUIbI, TEHOTHN, (eHoTun. OCHOBHBIE METOJbI TEHETHKHU:
THOPUIOTIOTHYECKUH, TUTOIOTHYECKHH, MOJIEKYIISIPHO-TeHETHYECKUH.

JdemoHcTpaumuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. 1. Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A.
Owmmaenko, H. B. Tumodee-PecoBckuii.

Tabnuub! U cxembl: «MeToJIbl TeHETUKIY, «CXEMbI CKPEIIIUBAHUS.

JlabopaTopnasi pa6ora «/{po3oduia kak 00bEKT reHETHUYECKUX UCCIEAOBAHUM.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpugnoe ckpenuBanue. [lepBeiii 3akoH MeHaenss — 3akOoH eAMHOOOpasusi THUOPHIOB TIEPBOTO IMOKOJCHUS. [IpaBmio
JOMHUHUPOBaHUS. BTopoil 3akoH MeHIens — 3aKOH pACHICTUICHUsS TMPU3HAKOB. LlUTONOrMYeckre OCHOBBI MOHOTHOPHIHOTO CKpEIIMBAHHUSL.
['mnoresa 4uCTOTHI raMer.

AHanusupyroiiee ckpeniuBanue. [I[pomexxyTouHblil XapakTep HacneqoBaHus. Paciierienre npu3HakoB MPU HEMOJIHOM JOMUHHPOBAHUH.

JurubpugHoe ckpeumBanue. Tperuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOTO HAacle[OBaHUsl MpU3HAKOB. [luTomornmueckue OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS.

CuemnnenHoe HacnenoBanue mpusHakoB. Pabotsl T. Moprana. CuernsieHHOe HacleI0BaHHuE TeHOB, HAPYIIIEHUE CLETIIICHUS MEXIY TeHaMU.
XpOMOCOMHas TEOPUS HACIEICTBEHHOCTH.

I'eneruka mosa. XpOMOCOMHBIN MEXaHU3M OIpeNeleHHs Mojla. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI U reTeporaMeTHbIi
noJ. ['eHeTnyeckas CTpyKTypa noJIoBbIX XxpomocoM. HacnenoBanve npu3HakoB, CUEIUICHHBIX C MOJIOM.

l'enoTun kak wemoctHas cucrema. llnedorponuss — MHOXKECTBEHHOE JEWCTBHE IeHa. MHOXKECTBEHHBIM ajuienu3M. B3aummoneincrsue
HeaJuleNbHbIX TeHOoB. KoMieMeHnTapHocTs. Onucras. [lonumepust.

I'eHeTHyecKUit KOHTPOJIb Pa3BUTHUSL PACTEHUI, )KUBOTHBIX U YETIOBEKA, a TAKKe (PU3MOJOTHUECKUX MPOIIECCOB, TOBEIEHUSI M KOTHUTHBHBIX

¢byHkuil. 'eHeTHyeckre MeXaHU3Mbl CHMOMOIeHe3a, MEXaHU3Mbl B3aUMOJCUCTBUS «XO3SIMH — Mapa3uT» M «XO3SUH — MHUKPOOHOM).
I'eneTnueckue aceKTHI KOHTPOJIA U UBMCHCHHA HaCHeJICTBeHHOﬁ I/IH(bepMaHI/II/I B IIOKOJICHUAX KIJIICTOK U OPraHu3MOB.
JdemoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.
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Tabmuupl u cxeMmbl: «llepBblil U BTOpo# 3akoHbl Menzens», «Tpetuil 3akoH MeHnens», «AHanu3upymllee ckpemuBanue», «HenonHoe
JOMHUHUpOBaHUEY, «CIETNIEHHOE HACIeI0OBaHUE TIPU3HAKOB Y Mpo30ohuibhy, «I eHeTuka mona», «Kapuotun uenoBeka», «Kapuotun apo30Quiib,
«Kapuotun ntune», « MHOKECTBEHHbIN aJlIEIU3M», «B3anmMoneiicTBue reHOBY.

O6opymoBaHue: MOACID I IEMOHCTPAIIUU 3aKOHOB €AMHO00pa3us rHOPHIOB MEPBOr0 MOKOJICHHUS M PACIICIUICHUS TMPU3HAKOB, MOJIETh
JUIsL IEMOHCTpAallMy 3aKOHA HE3aBHCHUMOTO HAcJIeIOBaHUs MPU3HAKOB, MOJENb Il JAEMOHCTpPALlUU CLEIUICHHOTO HAaclleJOBaHUs IPU3HAKOB,
CBETOBO MHUKPOCKOII, MUKpoIripenapar: «Jpo3odumar.

IIpakTuyeckasi padora «/3yueHue pe3yIbTaTOB MOHOTHOPHUTHOTO CKPEITMBAHUS Y IPO30(DUIIBI.

IIpakTnyeckas padora «/3ydyeHnue pe3yabTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y APO3OPIIBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHoTHma u cpenbl npu GopmupoBaHuEM (QeHOTHNA. M3MEHUYMBOCTH TpHU3HAKOB. KadecTBEHHBIE M KOJUYECTBEHHBIC
MpU3HaKu. BUibl K3MEHUMBOCTH: HEHACJICICTBEHHAS] M HACJICCTBCHHAS.

MopaudukarmonHas U3MEHYUBOCTh. Ponb cpenbl B ¢GopMHpOBaHMM MOJIU(PUKAIIMOHHON H3MEHUYMBOCTH. Hopma peakiuum mnpu3HaKa.
Bapuanuonnslii psg u Bapuaronsas kpusas (B. Moranncen). CBoiicTBa MOAM(PUKATMOHHON U3MEHUYHUBOCTH.

I'enoTunndueckas U3MEHYHMBOCTh. CBOMCTBA I'€HOTUIMYCCKOH M3MEHYMBOCTH. BHJBI T€HOTHIHNYECKONM HM3MEHYMBOCTH: KOMOMHATHBHAS,
MyTalMOHHasl.

KoMbOuHaTtuBHasT W3MEHYMBOCTHb. Mel03 H TOJOBOWM MpOIlecC — OCHOBA KOMOWHATHMBHOM W3MEHYHMBOCTH. Ponb KOMOMHATHBHOI
W3MEHYMBOCTH B CO3JaHUH T€HETUUECKOT0 Pa3HOOOpa3usl B Mpejiesiax OJIHOTO BUIA.

MyTarmonHasi ”3MEHYMBOCTh. BUIbI MyTaIuii: TeHHbIC, XPOMOCOMHbBIC, TeHOMHbIE. CTIOHTaHHBIE U UHAYIIMPOBAHHBIE MyTalluu. SnepHbIe
U 1UTOIUIa3MaTuiyeckue myrtanuu. CoMaTHYecKHe W MOJIOBble MyTaluu. lIpvunMHBI BO3HMKHOBEHMS MyTauuid. MyTareHbl WU UX BIIHMSHHE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIHOHHOTO Mpollecca. 3aKOH TOMOJIOTHYECKHX psIOB B HaciencTBeHHoW u3meHunBocTH (H.M. BaBumos).
BuesaepHast ”3MEHYHUBOCTh U HACJIEICTBEHHOCTb.

Onuecenemurxa u 3MUEHOMUKA, POJIb INUSCHEMUYECKUX (DAKmMopo8 8 HACNe008aHUU U USMEHUYUBOCMU GEHOMUNUYECKUX NPUSHAKOS Y
OpP2aAHU3MOS.

JdemoncTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuupr u cxembl: «Buapl u3meHuHBOCTHY, «MoaudukanroHHas HW3MEHYHBOCTHY, «KOMOWHATHBHAs HM3MEHUMBOCTHY», «Menos3y,
«OmnonotrBopenuey, «I eneTndeckre 3a001eBaHUs YeIOBEKay», «BUIIbI MyTatmii.

O6opynoBaHue: KUBbIE W TepOapHbIE DK3EMIUISIPhl KOMHATHBIX pPACTeHHd, pUCYHKH ((poTorpaduu) KUBOTHBIX C Pa3jIHMYHBIMH BUIAAMHU
H3MCHYHUBOCTH.

15



JlaGopatopuas pabora «VccienoBaHue 3aKOHOMEPHOCTEH MOIM(UKAMOHHOW W3MEHUMBOCTH. [locTpoeHue BapHAllMOHHOTO psla U
BAPUALIMOHHON KPUBOM.

IIpakTnueckas padora «Myranuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTnka 4e10BeKa

Kapuorun demoBeka. MexayHaponHas IporpaMMa MCCIEIOBAaHMS T'€HOMa 4eloBeKa. MeTonbl W3yd4eHHs TEHETUKHM 4YeJIOBEKa:
TCHEAJIOTUYCCKUI,  OJIM3HELOBBIA, IUTOTCHETUYECKUH, MOMYJISIIMOHHO-CTATUCTUYCCKUH, MOJEKyIsspHO-TeHeTHnuecknii. CoBpeMeHHOE
ONpeJelIeHUE TE€HOTHIA: IOJHON€HOMHOE CEKBEHHPOBAHHME, T'€HOTUIMpPOBaHWE, B TOM uucie ¢ nomouipto II[[P-anammsa. HacnencrBeHHbie
3a0oneBaHus 4ejoBeKka. ['@HHbIE W XPOMOCOMHBIE OOJIE3HM uenoBeKa. bolie3HH ¢ HacleICTBEHHOM MpenpacroiioKeHHOCThI0. 3HaueHUE
MEIUIMHCKOW T'€HETUKH B IPEIOTBPALLEHUU M JICUEHUU T€HETUYECKHX 3a00jieBaHUM uenoBeka. MeIMKO-TEHETUYECKOE KOHCYJIbTHPOBAHUE.
CrBonoBble KieTKU. [loHATHE «T€HETHYEeCKOro rpy3a». JTUYECKUE acCHEeKThl UCCIEI0BAaHUI B 00JacCTH PelaKTUPOBAHMSI T'€HOMA U CTBOJIOBBIX
KJIETOK.

I'enetnyeckue GaxTopbl MOBBIIIEHHOW YYBCTBUTEIHHOCTH Y€JIOBEKa K (PU3NYECKOMY M XMMHYECKOMY 3arpsi3HEHUIO0 OKPYKAIOIICH CPE/Ibl.
I'eneTn4eckas mpeapacioNoKEHHOCTh YEJIOBEKA K IATOJIOTHSIM.

JdemMoHcTpanuu

Tabnuis! u cxeMsl: «Kapuotun yenoBekay, «MeTo/Abl H3yUeHHUsI TeHETUKH YelloBeKay, «[ eHeTnueckue 3a00IeBaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHue U aHAIU3 POAOCIOBHON.

Tema 15. Cesnekuusi oprann3mMon

JloMecTukanus M celeKUMs. 3apoXKIAEHHE celeKuuu M jaomectukanuu. Yuenune H. . BaBunoBa o lleHTpax mnpoucxoxaeHus u
MHOro0o0pa3usi KyJlbTypHBIX pacTeHuil. Poip cenekiuu B CO3JaHMM COPTOB pPAacTeHUM M MOpoj KUBOTHBIX. CopT, mopoja, mTaMM. 3aKoH
TOMOJIOTHUECKHUX PsIIOB B HacneAcTBeHHOU n3meHunBocty H. M. BaBuiosa, ero 3HaueHue 17151 CeNEeKIIMOHHON paboThl.

Mertoapl ceneKMOHHON paboThl. MIcKycCTBEHHBIN OTOOP: MacCOBBIN U MHIUBUIYAIbHBINA. DTarbl KOMOWHAIIMOHHOM cenekiuu. cnbitanue
MIPOU3BOJUTENEN MO MOTOMCTBY. OTOOp MO T€HOTHIY C MOMOIIbIO OLEHKM (PEHOTUIA ITOTOMCTBA U OTOOp MO I€HOTUIY C MOMOIIBIO0 aHAIU3a
JIHK.

HckyccTBEeHHBIN MyTareHe3 Kak METOJI CENEeKIMOHHON palOoThl. PanmanMoHHBI M XMMHUYECKMH MyTareHe3 Kak HUCTOYHUK MyTalud y
KYJIBTYpHBIX (hOpM OpraHu3MoB. lcronb30BaHNEe T€HOMHOTO PEIaKTHUPOBAaHUS U MeToA0B pekoMOunHaHTHbIX JIHK /i momyueHust uCXoIHOTO
Marepuana JUisl CENeKIUN.

[Tonyuyenne nonumuonoB. BHyTpuBugoBas rubpuauzanus. biauzkopoacTBeHHOe cKpeluBaHue, wiu HHOpuauHr. HepopacTBeHHoe
CKpelLIBaHue, Uiy ayTOpuauHr. ['erepo3uc u ero npuunHsl. Mcnosap3zoBanue rerepos3uca B cenekuuu. Otnanénnas rudpuanzanus. [Ipeononenue
Oecruioius MEXBUOBBIX THOPUIOB. JIOCTHKEHNUS CETEKIIMHN PACTEHUI U )KUBOTHBIX. «3e1€Has PeBONIOYULY.
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CoxpaHeHHe U U3y4eHHE TEeHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUN M MX JUKHX POAMYCH JJISi CO3/IaHUsI HOBBIX COPTOB M THOPHUIOB
CEJIbCKOXO3SMICTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u ynpaeieHnue 2eHemuyecKuMu pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YENAX YIYUYUEeHUS CYWeCcmBYIoWux U CO30aHus HO8bIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCIe C NPUMEHEHUeM COBPEeMEHHbIX
Memo008 HAYUHBIX UCCIe008aHUL, NePed0BbIX UOell U NePCHEeKMUBHBLX MEXHOI02ULL.

JdemMoHcTpanuu

[Moptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, I1. I1. Jlykssinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuipl u cxembl: «LleHTpBI NPOUCXOXKIEHUS U MHOrooOpaszusi KyJIbTYPHBIX pacTeHHi», «3aKOH TOMOJOTHYECKHX psIOB B
HACJIEICTBEHHOW N3MEHUYUBOCTY, «MeTobl cenekiuny, «OTaanénnas ruopuausanusy, «MyrareHes».

JlabopaTopHas padora «/3yueHue cOpToB KyJbTYPHBIX PACTCHUI U MOPOJ] JOMAITHUX KUBOTHBIX .

JlabopaTopHas padora «/3ydueHne METOJIOB CEJIEKIIUU PACTCHUII.

IMpakTnyeckas padora «lIpuBuBKa pacTeHUII».

Ikcekypeusi «OCHOBHBIE METOJbI U JOCTH)KCHUS CEJICKIIMM PACTeHUH U JKMBOTHBIX (Ha CENEKUMOHHYIO CTaHIUIO, IUIEMEHHYIO (depMmy,
COPTOHUCIBITATENIbHBIN YUaCTOK, B TEINTMYHOE XO35HUCTBO, B 1a00OPATOPHIO arpOYHUBEPCUTETA UIIH HAYYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOI0THA ¥ CUHTETHYeCKAsI OMOJIOTUSA

OOBeKTHI, UCTIONIb3YeMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAaHEBbIE KYJIbTYPbl, MUKPOOPTaHU3MBI, UX XapaKTePUCTHKA. TpaauliuoHHas
OMOTEeXHONOTHs:  XJeOomeueHue, TMOJNyYeHHe KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAenWe. MukpoOuonornyeckuii cunre3. OOBEKTHI
MUKPOOHOJIOTHYECKUX TeXHONOTHI. [Ipon3BoaACTBO Oeika, aMUHOKHUCIOT ¥ BATAMUHOB.

Co3anrie TEXHOJIOTUH U UHCTPYMEHTOB IIEJICHANPABICHHOTO0 U3MEHEHHS U KOHCTPYUPOBAHUS TEHOMOB C II€JIbIO TIOJIYYEHHSI OPTaHU3MOB U
WX KOMIIOHEHTOB, COJIEP>KaIlNX HE BCTPEYAIOIINECs B IPUPOIe OMOCHHTETHYECKHUE MTYTH.

Krnerounas mHxeHepus. MeTolbl KyJabTyphl KIETOK M TKaHEW pacTeHUd U KUBOTHBIX. KpuobOanku. ComaTudeckas THOpUIN3AIUS U
coMatuyeckuii sMmOpuorenes. lcnosb30BaHuE TamjaoWI0OB B CEIEKUUU pacTeHUil. llomyuenue monoxknonanbHuix awmumen. Mcnoavzosauue
MOHOKJIOHANbHBIX U NOJNUKIOHANLHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOOTBOpEHHE. PEKOHCTpyKIuUS SMIEKIETOK M KIOHUPOBaHUE
KUBOTHBIX. MeToJ TpaHCIUIAaHTAIMKM SACpP KIETOK. TexHonozuu 0300posieHuUs, KYIbMUBUPOBAHUs U MUKPOKIOHAIbHO20 PAZMHONCEHUs
CeNbCKOXO3AUCEEHHBIX KYIbMYP.

XpoMocoMHas U TeHHasl WHXKeHepus. VICKycCTBEHHBIN CHHTE3 TeHa u KoHCTpyupoBaHue pekomOuHanTHRIX [IHK. Cozdanue mpanceennvix
opeanuzmos. JIoCTHKeHUs U IePCIIEKTUBBI XPOMOCOMHOW U TEHHOW MHXKEHEPUHU. DKOJIOTUUECKHUE W STUUECKHE MPOOJIEMbl TCHHOW WH)KEHEPHUH.

Menununckue 6uorexnonoruu. [loctreHomuas nudposas meauimua. [I1[P-nuarnoctuka. MeTabGonOMHBIA aHAINW3, TEHOIICHTPUYECKHUMA
aHallM3 TMpOTeoMa YeNoBeKa JUIsi OIEHKU COCTOSHUS €ro 370poBbs. Vcmonb30BaHHME CTBOJOBBIX KJIETOK. TapreTHas Tepamusi paka. 3D-
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OMOMHXKEHepHs s pa3pabOTKH (yHAaMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTUH, CO3JaHUs KOMIUIEKCHBIX TKaHEH COUeTaHMEM TEXHOJIOTHMA
TpEXMEPHOTO OMONPUHTHHTA U cKapOIAUHTA ISl pEHICHUs 33/1a4 IePCOHATU3UPOBAHHON METUIIMHEIL.

Co3naHne BEKTOPHBIX BaKLMH C LEJIBbI0 00ecreueHus: KOMOMHUPOBaHHOM 3auThl OT Bo30yauteneit OPBU, ycranoBieHre MOJIEKYISPHBIX
MexaHu3MoB (pyHkmonupoBanus PHK-conepxkaiux BUpycoB, BBI3bIBAIOIIUX 0CO00 ONacHbIe 3a00JI€BaHUS YEJIOBEKA U KUBOTHBIX.

JdemMoHcTpanuu

Tabmuupl u cxemsl: «Vcrosb30BaHME MHUKPOOPTraHU3MOB B IPOMBIIIIEHHOM IIPOM3BOACTBE», «KieTouHas HHKeHepus», «l'eHHas
UH)KEHEepUs».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHM.

IIpakTnueckas padora «IloayyeHrne MOJTOYHOKHUCIBIX IPOAYKTOBY.

IKcKypens «bHOTEXHOIOTUS — BaXKHEIIas TPOU3BOUTENIbHASL CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:kieHne 1 pa3BuTHE IBOJIOINOHHBIX MPeICTaBJIeHHI B 0M0JIOTHH

OpomtormonHas teopust Y. Jlapsuna. [Ipennocsiiku BO3HUKHOBEHUs AapBUHU3MA. JKu3Hb 1 Hay4Has JnestenbHocTs Y. JlapBuHa.

JIBIDKYIIME CUIIBI HBOJIOIUH BUI0B 10 Y. /lapBUHY (BBICOKasi HHTEHCUBHOCTh Pa3MHOXKEHUSI OPraHU3MOB, HACJIEJCTBEHHAs U3MEHYHBOCTD,
0opn0a 3a cyIiecTBOBaHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunternueckoi teopuu sBomtonuu (CTI). Heiirpansnas teopust spomtonuu. CoBpeMEHHas 3BOJIIOIMOHHAS OWOJIOTHS.
3Ha4yeHue 3BOTIOLIMOHHON TeopuH B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOM KapTHHBI MUpA.

JdemoncTpanuu

[Toptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y. lapBun, C. C. UerBepukos, 1. U. llImansraysen,
Jx. Xonneitn, . K. benses.

Tabmuuper m cxembl: «Cucrema xuBod mnpuponsl (mo K. Jlunnew)», «JlectHuma xuBbIX cymectB (mo Jlamapky)», «MexaHusm
(dbopMHpoBaHUs NPUCTIOCOOIEHUH Y pacTeHuil U KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsus Y. Jlapsunay, «Haxonku Y.
Hapsuna», «@opmbl 60pb0BI 3a cymiecTBoBaHue», «llopoabl romy6eit», «MHoroobpaszue KyiabTypHBIX (GopM KamycTb», «[lopoabl TOManrHux
KHUBOTHBIX», «Cxema 00pa3oBaHus HOBBIX BUIOB (110 Y. [lapBuHy)», «CxemMa COOTHOIICHHUS ABMKYIUX CHIT YBOJIONIIY, «OCHOBHBIE TIOJIOKECHUS
CHHTETHYECKOW TEOPHH IBOIFOIIII.

Tema 2. MukposBosaonust 4 eé pe3y/JabTaThl
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[Momynsanust Kak »JIeMEHTapHas enuHuna sBoionnd. COBpeMEHHBIE METOJbl OICHKH T'€HETHUYECKOTO pa3HOoOpa3us U CTPYKTYPHI
nonynsnuil. Mi3menenne reHooHa NOMySIUE Kak 3JIEMEHTApHOE 3BOJIOIMOHHOE SBJICHHE. 3aKOH reHeTudeckoro paBHoBecus [x. Xapmu, B.
Baitn6epra.

DnemMeHTapHble (PaKTOpbl (ABMXKYIIKME CUJIbI) 3BONIONUH. MyTranuonHslii npouecc. KomOuHaTHBHAs W3MEHUYUBOCTH. Jlpeild reHoB —
CIIyJaiiHbIe HEHAIIPABJICHHBIC H3MEHEHHS YacTOT ajuieNield B monmyisaiusX. DPdext ocHoBatens. Ippexm Oymoirounoco eopviuika. Crudicenue
2eHemu4eckoeo pasnoobpasus: npuyumsl u creocmeus. llpoaenenue sghgpexma Opeligha 2cenog 6 OorbWIUX U MATLIX nONYAAYUAX. MUrpamnmu.
M3omsumst momyssituii: reorpadudeckas (mpocTpaHCTBEHHAs ), Onoyiorudeckas (pernpoayKTHBHAS).

EctectBennblii oT00p — HampaBistomuii Qgaktop 3Boiouud. DOpMBI €CTECTBEHHOIO OTOOpa: JBIKYIIUH, CTaOWIM3UPYIOLIHMA,
paspsiBaromuil (u3pynTuBHBIN). [10710BOI 0TOOP. BOSHUKHOBEHHE U IBOJIIOIHS COIMAILHOTO IMTOBEJICHHS JKUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KakK Pe3yJlbTaT MUKPOIBOJIONMH. BO3HWKHOBEHHE MPHUCIIOCOOICHUN Yy OpraHu3MoB. ApoMop¢o3bl U
uanoanantauuu. Ilpumepsl mnpucnocoOneHuil y opranu3mMoB: Mopdoioruyeckue, (GU3MONIOrHYecKue, OMOXMMHUYECKHE, IOBEIEHYECKHE.
OTHOCUTENBHOCTH MPUCITIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u ctpykrypa. BunoobpazoBanue Kak pe3yiabTaT MUKpOIBoJtOLMU. M30msamus — KitoueBoil GpakTop BUA00Opa30BaHUS.
[yt w  cmocoObl  BHIOOOpa3oOBaHMs:  ajulonaTpuyeckoe (reorpaduyueckoe), CHMIIATPHUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOCH
(monumnonauzanus, rudpuanszanus). JIuTeIbHOCTh SBOMIOIMOHHBIX IPOIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp »BonoIMOHHON OHONOrMM B pa3padOTKE HAy4YHBIX METO/JO0B COXpaHEHHUs Ouopa3sHooOpasus. MHKpPOAIBOIOLHS M KOIBOJIOLHUSA
Mapa3uToB U UX X0351eB. MexaHu3Mbl POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoncTpanuu

IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabmuiel w1 cxembl: «MyTanmoHHass W3MEHUMBOCTBY, «llomynsimoHHas cTpykTypa Buma», «CxeMa NpoOsBIEHUS 3aKoHa XapAu—
BaiinGepra», «JIBHKyIiHMe CHUIIBI 3BOIIOLUNY, «DKOJOTMUYecKas M30JsALUs MOMYJSUil ceBaHCKOM ¢openn», «l['eorpaduueckas H30AIUSL
JMCTBEHHUIIBI CUOMPCKOW M JIMCTBEHHMLBI AAaypcKoily, «llomyssiuoHHbIE BOJIHBI YMCIEHHOCTH XHIIHUKOB U XepTB», «Cxema JeHCTBUS
€CTeCTBEHHOro  oroopa», «®Dopmbl O0OpbObI  3a  cymectBoBaHue», «UHaycTpuanbHbli  MenaHu3M», <«OKHBBIE — HCKOIIaeMbIey,
«I[TokpoBUTENbCTBEHHAs  OKpacka  JKMBOTHBIX»,  «llpemympexnaromias  Okpacka  JKMBOTHBIX»,  «DU3MOIOTHYECKHE  aJanTalldny,
«[IpucnocobseHHOCTh OpPraHU3MOB U €€ OTHOCUTENBHOCThY, «Kputepuu Buga», «Bunei-npoitHukn», «CTpykTypa BUIa B mpupoe», «Crnocoob
BUJ000pa3oBanus», «l'eorpaduueckoe BumooOpa3zoBaHHEe TPEX BUAOB JIAHIBIIICH», «DKOJIOTHMYECKOe BUA000pa30BaHUE BHUIOB CHHHUIY,
«[Tomumuionel pactenuit», «KamycTHo-peaeuHblit THOpUI».
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Ob6opynoBanue: repdapun pacTeHUi, KOJIJICKIIMA HACEKOMBIX, Yydelsa MTULl U 3Bepel C MpUMEpaMu pa3IMyHbIX MPUCIOCOOICHUH, dyderna
ITHII ¥ 3Bepeil pa3HbIX BUJIOB, repOapuyl pacTeHUi OIM3KUX BUI0B, 00Pa30BABIINXCS PAa3IUUYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BrIsBiIeHIE H3MEHUNBOCTH Y 0COOCH OTHOTO BUIAY.

JlabopaTopnas padora «IIpucnoco0ienust OpraHu3MOB U UX OTHOCHUTEIIbHAS 11€JIeCO00Pa3HOCThY.

JlaGopaTopnas padora «CpaBHEeHUE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHIOY.

Tema 3. Makpo3sBosonusi 4 eé pe3y/JibTaThl

MeTtoasl u3yueHuss makposBoitouud. [lameontonornyeckue Meronbl u3ydeHus sBoitouuu. [lepexoansie GopMbl U QuUIIOreHETHUYECKHE
PABI OPTaHU3MOB.

Bbuoreorpadudeckne meronsl uzydeHus sBoironuu. CpaBHeHHE (UIOpbl U (hayHBI MAaTEpUKOB U OCTPOBOB. buoreorpaduyeckue obmactu
3emiu. Buabl-3HIEMUKH U PETTUKTHI.

DOMOpPHUOIOTHYECKHE U CPABHUTENbHO-MOP(OIOTHYECKIE METOIbI U3YUYECHUS IBOMIOLUUU. [ eHeTHUeCKne MeXaHU3MbI SBOJIIOIIMM OHTOTEHEe3a
U TOSABJICHHS HBOJIIONMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE W AHAJIOTMYHBIE OpraHbl. PyaumeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISIPHO-
reHeTUYeCKue, OMOXMMUYECKUE U MaTeMaTH4YEeCKHE METOJ/bl M3y4eHHUs 3BOJIOLMU. ['oMosioruuHbie reHbl. COBpEMEHHbBIE METO/Abl IOCTPOEHUS
(UITOTEHETHYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIIOLIMS T€HOMOB.

OOme 3aKOHOMEPHOCTH (HpaBuia) 3BOMIOUMU. [lpunyun cmenvl @ynxyuii. HeoOpaTUMOCTh HBOMIONMM. AJANTHUBHAS paauariys.
HepaBHOMEpHOCTH TEMIOB 3BOJIOIUH.

JdemMoHcTpanuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, J. I'ekkens.

Tabmuupel u cxembl: «DOUIOTEHETHUYECKUN DS JIOMIAN», «ApPXEONTepUKC», «3Bepo3yOslie sAmepbl», «Creronedanbl», «PUHHODUTHY,
«CeMeHHbIE ManopoTHUKNY, «buoreorpaduueckre 30Hb 3eminy, «perid koHTHHEHTOBY», «PenukTh», «HauanpHble cTaguu SMOPHOHATIBEHOTO
pa3BUTHS TO3BOHOYHBIX >KMBOTHBIX», «[OMOJOTMYHBIE M AaHAJOTWYHbIE OpraHbl», «PyIMMEHTBH», «ATaBU3MBI», «XPOMOCOMHBIE HaOOpPHI
YeJI0BEKa U IUMIIaH3e», «[ JTaBHble HalpaBiIeHUs IBOTIOLUI», «OO0II1e 3aKOHOMEPHOCTH 3BOTIOLUNY.

OO6opynoBaHue: KOJUIEKIIMH, TrepOapuu, MYyJSKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB, MYJISDKM TOMOJIOTMYHBIX, aHAJIOTWYHBIX,
PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IlpoucxoxaeHue 1 pa3BuTHE KU3HU HA 3eMuie

HayuHnble runores3sl IpOUMCXOXKACHUS KU3HU Ha 3emie. AOuoreHe3 u naHcrepMmus. JloHayyHbIe MpeACTaBICHUS O 3apOKICHUH KU3HU
(kpearonu3M). I'nmore3a MOCTOSIHHOTO CaMO3apOoXkJIEHUsS XKU3HU M e€ onpoBepxkeHue onbitamu ®. Pemu, JI. Cnamnanuanu, JI. Ilactepa.
[TpoucxosxaeHne >Kku3Hu U acTPOOUOJIOTHSL.
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OcHoBHBIE ATanbl HeOpraHU4eckoil »Bosmonuu. [InanerapHas (reojoruyeckas) BOJIOLMSA. XUMUAYECKAs IBOJIIOIUSA. AOUOTEHHBIA CUHTE3
OpraHuyYecKux BeuiecTB u3 Heopranuueckux. OnsiT C. Mumnepa u I'. FOpu. OGpa3oBanue nonmmmepos u3 MoHoMepoB. KoarepBaTHast runoresa A.
N. Onapuna, runoresa neppuaHoro o0yiasoHa k. Xomaeitna, reHetudeckas runotesa I'. Mémnepa. Pu6o3umsr (T. Yek) u runoreza «mupa PHK»
VY. T'unbepra. @opmupoBanue MeMOpaH U BOSHUKHOBEHHE TPOTOKJIETKH.

Uctopuss 3emnnm u Mmetonsl €€ u3yueHus. lMckomaemple opraHuueckue ocTaTtku. I'eoxpoHonorust u e€ meroabl. OTHOCUTENbHAS U
a0COIIOTHAsI TEOXPOHOIIOTHS. [ €0XpOHOIOTHYECKast IIKaJia: 0HbI, IPbI, IEPUOJIBI, FTTOXH.

HavanpHbie 3Tansl oprannyeckoii 3postonuu. [losiBienne u 3BOIONMS MEPBHIX KIETOK. DBOMIOIUSA MeTabonu3mMa. Bo3HUKHOBEHNE TIEPBHIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIIIEHKU KaK aHAJIOT MepBbIX Ha 3emiie coobiiectB. CTpomMaronutsl. [IpokapruoThl M 3yKapHOTHL.

[Tpoucxoxaenne sykapuoT (cHMOHOTEHE3). DBOIOLMOHHOE MPOUCXOXKACHNUE BHPYCOB. IIpOMCX0XKAeHNE MHOTOKJIETOYHBIX OPTaHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHbIE 3Tarbl 3BOJIOIUHN BHICIIUX pacTeHud. OcHOBHBIE apoMOp(o3bl pacTeHHil. Beixon pactenuit Ha cymry. [losBieHue cropoBbIX
pacTeHuil U 3aBoeBaHue uMH cymu. CemeHHble pacTeHus. [IporucxoxaeHne BETKOBBIX paCTEHUM.

OCHOBHBIE 3TAIbl YBOJIOIUH KUBOTHOTO MUpa. OCHOBHBIE apoMop(}o3bl )KUBOTHBIX. Benckas ¢ayna. KeMOpuiickuil B3pbIB — OSBICHHE
COBPEMEHHBIX THIIOB. [lepBbie XOpnoBble >KMBOTHBIC. JKHW3HB B BOZE. DBONIONHSA IMO3BOHOYHBIX. I[Ipomcxoxaenne ampuOuil M penTHIIHA.
[Ipoucxoxaenne miekonuraromux U nruil. [Ipunnun xiarodeBoro apomopdosza. OcBoeHre 0eCro3BOHOUYHBIMU U TTO3BOHOYHBIMH >KHBOTHBIMU
[9%11178

PazButue xu3Hu Ha 3emiie TI0 HpaM U TIEpHOJIaM: apXeu, MPoTepo30ii, Maaeo30ii, Me3030i, KaitHO30M. OOIIas XapaKTEPUCTUKA KJIMMaTa U
reoJoru4eckux rnpoieccoB. [losiBIeHrne U pacuBeT XapaKTepHBIX OpPraHU3MOB. YTieoOpa3oBaHHE: €ro yCJIOBUS U BIIMSHHUE Ha Ta3oBbIM cocTaB
aTMoc(hepsl.

MaccoBble BBIMHpaHMsI — 3KOJOTMYECKME KpU3MChl mpouuioro. IlpuumHbBl M ciencTtBus MaccoBbIX BbIMUpaHHMi. COBpEMEHHBIN
9KOJIOTUYECKUM KpHU3HUC, ero ocooeHHocTH. [Ipobiiema coxpanenusi OuopaznooOpasus Ha 3eMIie.

CoBpemeHHas cuctema opranudeckoro Mupa. [IpuHIuns! knaccugukanuu opranu3mMoB. OCHOBHbBIE CHCTEMAaTUUYECKHE IPYIIIbI OPraHU3MOB.

JdemoncTpanuu

[Hoptpetsr: @. Pean, JI. Cnannanuanwu, JI. ITactep, U. 1. Meunukos, A. 1. Onapun, [Jx. Xongeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuuer u cxemsl: «Cxema omnbita @. Pegu», «Cxema onbita JI. [lacTepa mo m3yueHHIo camo3apoxaeHus ku3Hu», «Cxema ombita C.
Munnepa, I'. IOpu», «3Tanbel HeOpraHU4eCcKoN 3BOJIFOLUNY, «['€oXpoHOnornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKOW SBOIIOLHANY,
«Cxema o00Opa3oBaHUsI JYKapuOT MyTEM cuMmOuoreHesa», «Cucrema >XKUBOM TpUPOIb», «CTpoeHue BHUpPyca», «ApoMOpQoO3bl PACTCHHIIN,
«Punnoduter», «OTHOKIETOUHBIE BOAOpPOCHN», «MHOrOKIETOUHble Bojxopocian», «Mxuy», «l[lanmoporHukn», «l 0l0CEMEHHBIE PACTEHUSY,
«Opranbl IBETKOBBIX pacTeHHiD», «Cxema pa3BUTHUS KUBOTHOTO MHpay, «ApoMopdo3bl KUBOTHBIXY», «lIpocreiimey, «KuieuHOMmonIoCTHBIEN,
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«[Inockue yepBu», «Unenucronorue», «PwriOb», «3eMHOBONHBIEY, «IIpecMbikatonuecsy, «ITuip, «Miekonuraronmey, «Pa3BuTue XKu3HU B
apXemncKoi 3pe», «Pa3BUTHE )KU3HHU B MIPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HHU B NAJICO30MCKOM dpey, «Pa3BUTHE KU3HU B ME3030MCKON 3pe»,
«Pa3BuTHE )XKM3HU B KalTHO30MCKOM 3pe», «COBpEMEHHAs cCTeEMa OPTaHUYECKOTr0 MUPay.

O6opynoBanue: Tepbapuu pacTeHUW pa3IUYHBIX OT/ENIOB, KOJUIEKIIMM HACEKOMBIX, BIIQXKHBIE IpenapaThl >KUBOTHBIX, PaKOBUHBI
MOJITIOCKOB, KOJUIEKI[MM HUIJIOKO’KHUX, CKEJETbl IO3BOHOYHBIX >KMBOTHBIX, 4ydesla NTHULl M 3Bepeil, KOJUIEKIIMM OKaMEHEJIOCTEH, MOJIE3HBIX
HCKOIIAEMBIX, MYJISI)KU OPIrAaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanabnas JsaboparopHasi padora «MoaenupoBanue onbsiToB Mmniepa—tOpu 1o m3ydeHH0 aOMOreHHOTO CHHTE3a OPraHMYeCKHX
COCIMHEHH B IEPBUYHON aTMOchepe».

JlaGopaTopHas padora «/3ydeHne u onucaHrue UCKOMAEMbIX OCTaTKOB JIPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «/3yueHue 0coOEHHOCTEN CTPOEHUS PACTEHUN PAa3HBIX OTAEIOB.

IIpakTnyeckas padora «/3ydyenne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX.

Tema 5. IIpoucxoxaeHne 4eJI0BEKAa — AaHTPOIOTeHe3

Pa3nens! u 3agaun aHTponoaoruu. Meroibl aHTPOIIOJIOTUH.

CraHoBIIEHHE IPEJICTABICHUN O IPOUCXOKICHUM YesloBeKa. Penurnosnsie Bo33penus. CoBpeMEHHbIE HayUHbIE TEOPUU.

CxoacTBO 4enoBeKa € JKUBOTHBIMU. CHCTEMaTHYECKOE IOJO0KEHHE uenoBeka. CBHAETENbCTBA CXOJCTBA YEJIOBEKA C KUBOTHBIMU:
CPaBHUTEIbHO-MOP(OIOrHYECKHe, 3MOpPUOSIOTHYECKUE, (U3NOIOr0-OMOXUMHUYECKHEe, MoBeneHuecKue. OTInuMs YeloBeKa OT IKUBOTHBIX.
[IpsiMoX0KI€HIE U KOMIUIEKC CBSI3aHHBIX C HUM MTPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOM CUCTEMBI.

JiBuxymue cuibl ((hakTopbl) aHTpOIIOreHe3a: Ouonorudeckue, couuanbHble. COOTHOLIEHHE OMONOIMYECKUX M COLMANIbHBIX (PaKTOPOB B
aHTPOIIOTEHE3E.

OcHOBHBIE CTauM aHTpororeHe3a. PaHHue uyenoBekooOpa3Hble 00€3bsHBI (IIPOKOHCYNBI) M paHHME MOHTHIBI — OOLIUe MpeIKu
YeJIOBEKOOOPa3HbIX 00€3bsIH U JIIOJIeH. ABCTPAJIONUTEKH — JABYHOTHE TIPEAKHU Jitojiel. UeloBeKk yMmelnbli, MepBble U3TOTOBJICHHS OpYAUN Tpyla.
YenoBek NpAMOXOIAIIMA M MEpBbI BbIXOJ JtoAeil 3a mpeaensl Adpuku. Yenosek reinenbOeprckuii — oOmMii MpeloK HeaHJIepTaabCKOTo
4eJI0BEKa M YEJIOBEKA pa3yMHOro. YenoBek HeaHAECpPTaIbCKUM KaK BHJ JIOJEH XOJOJHOTO KiIMMaTa. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHHCOBCKHH 4e0BEeK, 0CBOCHHE KOHTHUHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u najaeoreHOMHUKa.

DBOJIIOLIUSL COBPEMEHHOI'0 uesnoBeka. EcTecTBeHHBIH OTOOp B MOMYJSANMIX ueloBeKa. MyTalMOHHBIA MpOLECC W MOIUMOP(HU3M.
[TonynsiiMOHHBIE BOJHBL, Ipeii¢ reHoB, Murpanus u «3p@exT ocHoBaTeNs » B MOMYJALUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbmme pacel: eBporeouaHas (eBpas3uiickas), aBCTpallo-HErpoujHas (PKBaTOpUaNbHAs),
MOHIOJIONIHAs (A3MaTCKO-aMEepUKaHCKas). Bpems u myTu pacceneHusi uenoBeka IO IulaHeTe. EnuHCTBO uwenoBeueckux pac. Haydnas
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HECOCTOATENILHOCTh pacu3Ma. [IpucrnocobIeHHOCTh YeoBeKa K Pa3HbIM YCIOBHSAM OKpYKalomiew cpeapl. BrnusHue reorpaduueckoil cpeapl
npetiha reHoB Ha MOPGOIOTHIO U (PU3HOIOTHIO YeTIOBEKa.

MexIuCUUIUIMHAPHBIE METO/IbI B (U3UYECKOM (OMOIOrHYecKoii) aHTPOMOJIOTHH. DBOIIOIMOHHAS AHTPOIOJOTHS U MaJ€0aHTPOIOIOTHS
YeJI0BEUEeCKUX MOMyNsAUuid. bruoconuanbubie nccienoBaHus Npuposl yeiaoBeka. MccienqoBanre KOABOMOUUNA OMOIOTHYECKOTO U COLIMAILHOTO B
YeJI0BEKE.

JdemMoHcTpanuu

[Toptpetsr: Y. HapBun, JI. JIuku, A. A. Porunckuii, M. M. I'epacumos.

Tabnuie! U cxembl: «MeToAbl aHTPOMOJIOTUNY, «I 0IOBHOM MO3T YenoBekay, «UenoBekooOpa3Hbie 00e3bsHbI, «CKeIeT YyeloBeKa U CKelleT
HMMIaH3e», «PyIUMEHThI U aTaBU3MbI», «JIBUXKYIIME CUIIBI aHTPOIIOTE€HE3a», «IBOJIIOLIMOHHOE IPEBO YEJIOBEKA», «ABCTpAIONUTEKY, «HemoBek
yMmenblity, «HenoBek npsaMoxoasaimuiiy, «JlenncoBckuii uenosek» «Heannepranbipl», «KpomanboHub, «lIpeakn yenoBeka», «ITarbl I3BOJIOLNUN
YyesoBeKkay, «Packl uemoBekay.

O6opynoBanue: MyJIsSHKM OKaMEHENIOCTe!, MPEIMETOB MaTepUAIbHOM KYJIbTYphl IPEIKOB YelIOBeKa, penpoaykuuu (pororpaduu) KapTUH C
MHU(POJIOTHUECKUMH U OMOJICHCKUMHU CIOKETaMH TPOMCXOXKACHUS YeloBeka, (poTorpadmu HaXOIOK MCKOMAEMBIX OCTATKOB 4YEJIOBEKa, CKEJeT
4eJl0BeKa, MOJIENb Yeperia YeJI0BeKa U ueperna HIMMIIaH3€e, MOJIeNIb KUCTH YeJI0OBEKa M KUCTH IIMMIIaH3€, MOJEJIN TOpCca MPEJKOB YEI0BEKa.

JlabopaTopHasi padora «3yueHne ocOOEHHOCTEH CTPOCHHUSI CKelleTa YeIOBeKa, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTnyeckas padora «/3ydeHne 3KOJIOTHYECKUX aJaNTallMi YEIOBEKay.

Tema 6. Jko10rus — HAyKa 0 B3aMMOOTHOIIEHUSIX OPTAaHM3MOB M HAJJOPTraHU3MEHHBIX CHCTEM € OKpY Kalouiei cpeaoi

3apoxaeHue U pazButue skonoruu B Tpyaax A. I'ymbonsara, K. @. Pynse, H. A. CeseprioBa, J. I'ekkens, A. Tencnu, B. H. Cykauésa.
Pazpgens! u 3agaun s3xonoruu. CBA3b HKOJIOTHU C IPYTUMH HAYKAMH.

Mertoab! sxonoruu. [loneBsle HaOMrOAEHUS. DKCIEPUMEHTHI B HKOJIOTHUHM: MPUPOIHbIE M JJabopaTopHble. MOAEIMpPOBaHUE B JKOJIOTHHU.
MOHMTOPHHT OKpY’KaloIllel Cpe/ibl: JOKAJIbHbIN, pErMOHAIbHBIN U TT100aIbHBIN.

3HaYeHHE DKOJIOTMYECKUX 3HAHUU IS 4YelloBeKa. DKOJOTHYECKOE MHPOBO33PEHHE KAaK OCHOBA CBS3€H YeJIOBEUeCTBa C MPUPOJIOH.
DopMHUpPOBaHUE IKOJOTUYECKON KYJIbTYPbI U 9KOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JdemoncTpanuu

[Moptpetsr: A. I'ym6onsaT, K. @. Pynne, H. A. CeBepuios, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabnuib! u cxemsl: «Pa3nensl sKoorum», «MeToabl SKOJIOTHIY, «CXeMa MOHUTOPUHTA OKPYXKAIOIIEH CPEIbI».

JlaGoparopHas padora «/3yyeHne MeTo10B YKOJIOTHUECKUX UCCIETOBAHMIN.

Tema 7. Opranusmsl u cpea o0UTAHUSA
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Okonorndyeckue (pakTopbl M 3aKOHOMEpHOCTH uX neiictBusa. Knaccudukanus skomorudeckux (GakTOpoB: aOMOTHUECKHE, OMOTHYECKHE,
anTpornioreHHble. OOIME 3aKOHOMEPHOCTH JeUCTBUS dSKojormdeckux (akropo. I[Ipasmio wmuammyma (K. IInpenrens, HO. JInbux).
TonepantHOCTh. DBPUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropel. CBeT Kak 3Konoruyeckuil ¢akrop. /[leiicTBue pa3HbIX YYacTKOB COJIHEUHOIO CIEKTpa HAa OPIraHU3MBI.
DKOJIOrM4€eCKHEe rPyNIbl PACTEHU U )KUBOTHBIX 110 OTHOIIEHHUIO K cBeTy. CUTHajbHast poJib cBeTa. POTONEepHOU3M.

Temmeparypa kak skojoruyeckuii (akrop. JlefictBue Temmeparypbl Ha OpraHu3Mbl. [IOHKHWIOTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxnocTe kak skonoruueckuil ¢akrop. Ilpucnocobienus pacteHui K nojajaep:kaHuio BojgHoro Oananca. Knaccudukanus pacteHuil no
OTHOIIEHHUIO K BoJe. [Ipucnoco0aeHns )kMBOTHBIX K U3BMEHEHUIO BOJAHOIO PEKUMA.

Cpensl oOuTaHMsT OPraHW3MOB: BOJIHAS, HAa3eMHO-BO3MAYIIHAs, MOYBEHHAs, TIyOMHHAs TOJIIOYBEHHAs, BHYTpUOpraHu3MeHHas. dusuko-
XMUMHUYECKHE 0COOEHHOCTH cpeJl OOMTaHusl opraHu3MoB. IIpucnocoGienust opraHu3MoB K KH3HH B Pa3HbIX Cpeax.

buonoruueckue putmbl. Buemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE M FOJUYHBIE PUTMBIL. [IpHCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM
M3MEHEHUSAM YCIIOBHUH KU3HHU.

XKuznennrsie ¢popmbr opranu3moB. llonsTre o xu3HeHHOU (Qopme. KusHeHHBbIE (POPMBI pacTEHHIA: AEPEBbs, KYCTAPHUKH, KyCTApHUYKH,
MHOT'OJIETHUE TpPaBbl, OJHOJETHUE TpaBbl. JKU3HEHHBIE (DOPMBI KUBOTHBIX: TUAPOOHMOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U
oOpasa JKU3HH.

buotnueckue ¢akropsl. Buapl OMOTHYECKMX B3aUMOJEHCTBUMN: KOHKYPEHIIMS, XMIIHUYECTBO, CUMOMO3 U ero ¢opmsel. I[lapazutusm,
Koormepanusi, MyTyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxyeOHMYecTBO). Herpoduueckue BzanMopencTBus (Tonmuueckue, Qpopuueckue,
¢dabpuueckue). 3HaueHHEe OUMOTHYECKMX B3aMMOJEHCTBMH ISl CYIIECTBOBAHMS OPraHM3MOB B cpeie oOuTaHus. IIpuHIMI KOHKYpEHTHOTO
UCKIIIOUEHHUS.

JdemMoHcTpanuu

TaOmuipl U cxembl: «JKonoruueckue (akTopb», «CBETOBON CHEKTP», «IKOJOTHUECKHE IPYMIbl )KMBOTHBIX IO OTHOIIEHHIO K CBETYY,
«TennoKpoBHBIE KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIEY, «DU3H0NOrHYecKre alanTallii KUBOTHBIX», «Cpepl OOMTaHUS OPraHU3MOBY,
«buonornueckue putmb», «OKu3HeHHbIE (HOpMBI pacTeHu», «OKu3HEHHbIE (OPMBI JKUBOTHBIX», «IKOCHUCTEMA IIMPOKOIMCTBEHHOTO JIEeCay,
«KocucrteMa XBOHHOro Jiecay, «Llenu nutanusy, «XumHudectBo», «llapazutuzm», «Konkypenuus», «Cumonosy, «KommeHcanusm».

Oo6opynoBanue: repObapuu pacTeHUN U KUBOTHBIX, MPUCIOCOOJIEHHBIX K BIUSHUIO Pa3IMYHBIX SKOJOTHMYECKUX (HaKTOpoB, repdapuu
CBETOJIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBHIE, TEHETIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE PpacCTEHHS,
repbapuu M KOJJICKIMM TEIUIOIIOOMBBIX, 3MMOCTOMKHX, MOPO30YyCTOWYMBBIX pAcTeHHUI, uy4yena NTHUIl W 3Bepei, repbapuu pacTeHH,
OTHOCALIUXCS K TUrpoduram, kcepopuraMm, Me30(pUTaM, KOMHATHbIE PACTEHUs JAHHBIX TPYII, KOJJIEKIMH >KUBOTHBIX, OOUTAIOIUX B pa3HBIX
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cpenax, repbapuu U KOJUIEKLIMU PACTEHHUH M JKUBOTHBIX, 00JIaJal0IINX YepTaMHu MPUCIIOCOOICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUH KHU3HH,
repOapuu 1 KOJUICKIIMY PACTCHUN W KUBOTHBIX PA3IMYHBIX KU3HEHHBIX ()OPM, KOJJICKIIUU YKHUBOTHBIX, YIaCTBYIOIINX B PA3TMYHBIX OMOTUYECKUX
B3aUMO/ICHCTBUSAX.

JlaGopaTopHas padora «BrIsBieHHEe NIPUCTTIOCOOICHU OPTaHU3MOB K BIIUSTHUIO CBETaY.

JlabopaTopHas padora «BrisiBieHre npucrnoco0ieHuii OPraHu3MOB K BIUSHHUIO TEMIIEPATYPhI».

JlaGopaTopHasi padoTa «AHATOMHYECKHUE OCOOCHHOCTH PACTECHHIA U3 PA3HBIX MECT OOUTAHUSY.

Tema 8. JkoJiorusi BUA0B U MOILYJIS U

DKOJIOTHYECKHE XapaKTepucTUKu mnomymsuuu. [lomymsmus kak Ouonoruyeckas cuctema. Ponb HEOTHOPOTHOCTH Cpelbl, (PU3MUECKHX
0apbepoB U 0COOEHHOCTEH OMOJOTHH BHUJOB B (HOPMUPOBAHUU NMPOCTPAHCTBEHHOW CTPYKTYpPHI monmyisunid. OCHOBHBIE ITOKA3aTENN TOIYJISIIHH:
YHCJIEHHOCTD, IUIOTHOCTh, BO3PACTHAS U MOJIOBAasi CTPYKTYPA, POKAAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIUSL.

DKoJyioruueckasi CTpykrypa nonyisauuu. OIEHKa YUCICHHOCTH nomynsuuu. JluHamuka nomynsiuuu u e€ peryisinus. buortmueckuii
MOTEeHIMaN Homyinsiuuu. MonaenupoBaHue AMHAMUKHU nomyisiuu. Kpusble pocta unciaeHHOCTH nomyisuuu. Kpusble BbKMBaHMS. Perynsuus
YHCIICHHOCTHU TIOMYJISIIHIA: POJIb (DaKTOPOB, 3aBUCAIINX U HE 3aBUCALINX OT TUNIOTHOCTH. DKOJIOTHUECKUE CTpaTeruu BUI0B (I- u K-crparerun).

[Tonstue 00 sxosornyeckoil Humie Buaa. MecrooOutanue. MHoromepHast mozenb 3Kkosnorndeckoil Humu Jx.M. Xartunncona. Pasmepsl
3KoJornyeckor Humm. IloreHunanbHas 1 peanu30BaHHAs HUILIU.

Bun kak cucrema nonyinsiiuii. Apeansl BUAOB. Buabl U UX )KU3HEHHBIE CTPATErMH. DKOJOTUUECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEICHUS U MUTPAIINl )KUBOTHBIX. brosiorndeckue nHBa3MM 4y>KEPOTHBIX BUJIOB.

JdemMoHcTpanuu

[Toprper: Ix. . XaTuynHCOH.

Tabmuiel U cxembl: «DKOJIOTHUYECKHE XapaKTEPUCTUKH Monmynsiuu», «[IpocTpaHcTBEeHHas CTpyKTypa Homynsuumn», «Bo3pacTHble
NUpaMHIbl TOMyNIAnun», «CKOPOCTh 3aCENeHHs] MOBEPXHOCTU 3eMIIM pPa3IMYHBIMU OpraHuzMaMm», «Mojens skonorudeckoil Humm Jix. U.
XaTYnHCOHAY.

Ob6opynoBanue: repOapun pacTeHUN, KOJIJIEKIIUU KUBOTHBIX.

JlabopaTopnas pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K pacceIeHUIO».

Tema 9. Jkos0rus co00MECTB. IKOJOTHYECKHE CHCTEMBbI.

CoobmecTBa oprann3MoB. bruorieHos u ero crpykrypa. CBsi3u MEXly OpraHU3MaMH B OMOIIEHO3E.

Dkocuctema kak oTkpbitas cuctema (A. Jlx. Tencnu). OyHKMOHANBHBIE OJOKH OPraHU3MOB B SKOCHUCTEME: MPOAYLIEHTHI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBHH. Tpoduueckue nenu u cetd. AGuorudeckue 610ku sxkocucteM. [1ouBbl U nibl B 3kocucteMax. Kpyrosopor
BELIECTB U ITOTOK SHEPTUU B DIKOCHCTEME.
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OCHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI. bruomacca u mpoayKIus. DKOJOTHUECKUE MUPAMUIBI Yucell, OMOMAaCChl U SHEPTHH.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotiku. @nyxmyayuu. HanpasieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHU.
IlepBruyHbIE U BTOPUYHBIE CYKLIECCUU U UX IPUYMHBI. AHTPOIIOI€HHbIE BO3ACHCTBUS Ha cykieccuu. KimnmakcHoe coobiectBo. buopaznoobpasue
Y TOJIHOTA KPYrOBOPOTA BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

IIpupoaHble 3KOCUCTEMBL. DKOCUCHEMbL 03ED U peK. DKocUcmembl MOpell U OKeaHos. IKocucmemsbl MyHOp, 1ec08, Cmeneti, NyCmbltb.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ArposKocucTeMa. ArpolnieHo3. Pa3nnyus Mexay aHTpOIIOT€HHBIMU U IPUPOJHBIMU SKOCHCTEMaMHU.

VYp6oskocucremsl. OCHOBHBbIE KOMIIOHEHTHI ypOoskocucteM. l'opoxackas ¢nopa u daynHa. CuHaHTponu3auus TOPOACKOH (ayHbI.
buonoruyeckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OpPraHM3MOB B JKOCHUCTeMax. Poab Kackaomoeo s¢pgexma u 6udos-
90UPuUKamopos (Kiuegvix 6ud08) 6 YHKYuoHuposanuu 3Kkocucmem. llepeHOC SHEPrUM M BEIIECTB MEXKAY CMEXKHBIMH JKOCHCTEMaMH.
VY CTOWYNBOCTD OPraHU3MOB, ITOIYJISIUN U DKOCUCTEM B YCIOBHSX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3/IECHCTBUN.

Mexanusmol  6030elicmeus 3azpA3HeHUll pAa3HblX MUN08 HA CYOOP2AHUSMEHHOM, OP2AHUBMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM
VPOBHSX, OCHOBbL IKOJLO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHH020 8030elicmaus. MeTo0J10rusl MOHUTOPUHIA €CTECTBEHHBIX U aHTPOIOTEHHBIX
HKOCHCTEM.

JdeMoncTpanmun

IToprper: A. Jlx. Tencan.

Tabmuubpr u cxembl: «CTpykTypa OuHOIEHO3a», «IJKOCHCTEMa IIUPOKOJIHUCTBEHHOTO Jecay, «IDKOCHUCTEMA XBOWHOTO JIECay,
«DyHKIMOHAJIBHBIE TPYIIIBI OPTaHU3MOB B 3KocHucTeMey, «KpyroBopot BemiecTB B skocucteme», «llenu nuranus (macTOuIHAs, AETPUTHAS)Y,
«KoJoruyecKas nmupamMuaa yuceny, «IKojJoruueckas nupamuaa ouomaccel», «Kojoruyeckas nmupamuaa sHeprum», «OopazoBaHue 00J0Tay,
«IlepBuunas cykueccus», «BoccTaHOBIEHHE Jieca TOCIE MOXKapa», « IKOCUCTEMA 03€pay», «ATpoLeH03», «KpyroBopoT BELIECTB U NOTOK SHEPTUU
B arpoiieHose», «IIpumepsl ypbosaxkocucrem».

Ob6opynoBanue: repdapun pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uydesia MTULl U 3Bepel, repOdapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTEHHH,
aKBApUYM KaK MOJENb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydeHue u onrcaHue ypooIKOCHCTEMBI».

JlaGopaTopHas padora «/3yueHue pa3sHO0Opa3Hst MEIKHX MOYBEHHBIX YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX ).

IKCKypeust «IKCKypcUsi B TUIUYHBIA OuoreoneHos (B AyOpaBy, Oepe3HsK, €IbHHK, Ha CYXOJOJIbHBIN MM TMOWMEHHBIA JYT, 03€po,
00JI0TO)».

IKCKypenust «IKCKYpCHs B arpo3KOCHCTEMY (Ha I10JIE WM B TEIUIMYHOE XO3SIMICTBO)».

Tema 10. Buocdepa — rnodanbHas IkocucTemMa
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buocdepa — obmieruranerapras 06oouka 3eMid, Ii€ CYIIECTBYET WJIHM CYIIECTBOBasla KM3Hb. PasButue mpencraBineHuii o ouocdepe B
Tpynax 2. 3tocca. Yuernne B. U. Bepranckoro o 6uocdepe. Obnactu 6uochepst u e€ cocran. JKupoe BemiecTBo 6rochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBoBaHUs Ouocdepbl. OcobeHHocTn OMocheprl Kak I100anbHOM 3KOCUCTEMBbl. JIMHAMHYECKOEe paBHOBECHE B
ounocdepe. KpyroBopoTsl BemecTB 1 OMOT€OXMMHUYECKHE ITUKIIBI (YTIIepoa, a30Ta). PUTMUYHOCTH sIBJICHUH B OMocdepe.

3onanbHOCTh OuOCchepsl. [lonsaTue o 6uome. OCHOBHBIE OMOMBI CYIIN: TYH/pa, XBOWHBIC J€Cca, CMEUIAHHBIE U IMIMPOKOIUCTBEHHBIE Jieca,
CTCIH, CAaBAaHHBI, TyCTHIHH, TPOITUIECKHE JIeCa, BRICOKOTOphs. Kiumar, pacTUTETbHBIN U )KUBOTHBIA MUP OMOMOB CYIITH.

Ctpykrypa 1 (yHKIUS KUBBIX CHCTEM, OLIEHKA UX PECYpCHOT0 MOTeHIHAaNa 1 OnocepHbIX QYHKIUH.

JdeMmoHcTpamun

[Toptpetsi: B. U. Bepuaznckuii, 3. 3rocc.

Tabnuupl u cxemsl: «I'eocdepst 3eman», «KpyroBopot azora B nipupoje», «Kpyrosopot yriaepoaa B npupoae», «KpyroBopoT kuciopoa B
npupoae», «KpyroBopot Bonbl B mpupoae», «OcHOBHBIE OMoMbI cymny, «Knumatudeckue nosica 3emuny», «Tynapay, «Taiiray, «CMeranHbii
necy, «lllupokonucTBeHHBI Jec», «Crenby, «CaBanHay, «[lycTeiHay, «Tponuyeckuit gecy.

O6opynoBanue: repOapuu pacTeHUN Pa3HBIX OMOMOB, KOJUICKIIUY KHUBOTHBIX.

Tema 11. YesioBeKk M OKpYyKalolas cpeaa

DKOJIOTHYECKHE KpPU3HCHI M UX NpUYMHBIL. BosnelicTBue udenoBeka Ha Ouocdepy. 3arpsisHeHue BO3AyIIHON cpeabl. OxpaHa Bo3ayXxa.
3arpsi3HeHue BoHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspyiienne nouBbl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHneHue kinmara.

AHTpPOIIOTEHHOE BO3/ICHCTBHE HA PACTHTEIBHBIM U >KUBOTHBIA MHUp. OXpaHa pPacTUTEIBHOTO M XUBOTHOTO Mupa. OCHOBHBIC TPHUHIIUIIBI
oxpanbl puposl. KpacHsie kauru. Oco6o oxpansemsie npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300J0THUYECKHE MTAPKU.

OcCHOBHBIE TPHUHIHUIIBI YCTOWYMBOTO pa3BUTHs YeEJIOBEUECTBA M TNPUPOABL. PalMoHanbHOE NPUPOJONONB30BAHUE U COXPaHEHHE
Ouosiornyeckoro pazHooodpaszus 3emsn. O0mKe 3aKOHOMEPHOCTH TI00aTBHBIX SKOJIOTHYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca U
€T0 BEPOSITHBIE TTOCIIECTBHSI.

Pa3BuTHe MeETOZOB MOHUTOPMHIA pa3BUTHUS ONACHBIX TEXHOTEHHBIX IpoueccoB. Cucmemuvle uccireoosanus nepexooa K
pecypcocbepezaroweli U KOHKYPEHMOCHOCoOHOU 3Hepeemuxe. buonocuueckoe paznoobpasue u d6uopecypcvl. Hayuonanvnvle ungopmayuonmvie
cucmemvl, obecneuugarouue 00CmMyn K UHGopmayuy no cOCMOAHUIO 0MOelbHbIX 8U008 U dKocucmem. OCHO8bI IKOpeadOUNUMAYUL IKOCUCEM U
€cnocobos 60pboObL ¢ buonospexcoeHusMU. Pekoncmpykyus MOpcKux u Ha3eMHbIX IKOCUCTIEM.

JdemMoHcTpanuu

Tabmuubl u cxemsl: «3arps3HeHue atMocheprl», «3arps3HeHue ruapocheprl», «3arps3HeHue mouBel», «IlapaukoBeiit apdext», «Ocobo
OXpaHsieMble TPUPOTHBIC TEPPUTOPHUI», «MOIeTH YIIPaBIIEMOTO MUPAY.

Ob6opynoBanue: pororpaduu oxpaHseMbIX pacTeHUl U )KUBOTHBIX KpacHoit kauru Poccuiickoii @eneparuu, KpacHoit KHUTH pernoHa.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U HA YPOBHE CPE/JHEI'O OBIIETI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaer TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOYYAIOIIMMHCS MPOrpaMM CpeIHero oomiero oOpa3oBaHUS:
JIMYHOCTHBIE, METANIPEIMETHBIE U IIPEIMETHBIE.

B cTpyKkType IHWYHOCTHBIX pE3YJIbTaTOB OCBOCHHS IPOTPAMMBI IO OHOJOTHUU BBIACICHBI CIEIYIOIIME COCTaBISIOLINE: OCO3HAHHE
00yJaIOIUMUCS POCCHICKON TPaXKTAHCKOW UIACHTHYHOCTA — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIEHOCTH U CAMOOTIPEICIICHUIO, HAAUYUe
Momueayuu K 0Oy4eHUIO OWOIIOTHH, yeleHanpasieHHoe passumiue BHYTPCHHUX YOSKICHHWH JIMYHOCTH HA OCHOBE KIFOYEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPAAMIMKA Pa3BUTHS OHOJIOTHMYECKOTO 3HAHHS, 20MOBHOCMb U CNOocoOHOCmMb O0ydYaloIUXCsl PYKOBOJICTBOBATHCS B CBOEH
JESTeNbHOCTH IIEHHOCTHO-CMBICIIOBBIMHM ~ YCTAaHOBKAMHU, TPUCYLIUMHU CHUCTEME OHOJIOTUYECKOTO O0O0pa3oBaHUsl, Haluuue mnpasoCco3HaAHUs
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CIMABUMb LIETU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIM4HOCTHBIE PE3YJIbTAThl OCBOCHUS MPOTPAMMBbI MO OMOJIOTHUU JIOCTUTAIOTCS B €IMHCTBE y4e€OHON M BOCHUTATEIBHOM NEATEIBHOCTH B
COOTBETCTBUH C TPAJULUOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LICHHOCTSAMM, MPUHATHIMU B
o0IecTBe NpaBUJIAMU M HOPMaMHU TMOBEACHHS U CIIOCOOCTBYIOT MpOIECCaM CaMOIMO3HAHHS, CaAaMOBOCIUTAHUS U CAMOpPa3BUTHUS, Pa3BUTHUS
BHYTPEHHEH TMO3UIIMH JIMYHOCTH, MATPUOTU3MA U YBAKEHHUS K 3aKOHY U MPABOMOPSIKY, YEJIOBEKY TPyJa U CTapiieMy MOKOJIEHUIO, B3aUMHOTO
YBa)KE€HUS, OEPEKHOTO OTHOIICHHS K KyIbTYPHOMY HACIEIUIO U TPAIUIIUSAIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupoje u
OKpY>Karollen cpene.

JIMYHOCTHBIE PEe3yNbTAaThl OCBOCHHS Y4eOHOro mpeamera «bHONOTHA» MOIKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS
PYKOBOJICTBOBAThCS C(OPMHUPOBAHHON BHYTPEHHEW MO3UIUEH JTUYHOCTU, CHCTEMOM II€HHOCTHBIX OPHEHTAllUH, MO3UTHUBHBIX BHYTPEHHHX
yOEXKIeHH, COOTBETCTBYIOIIMNX TPATUIIMOHHBIM IIEHHOCTSM POCCUUCKOTO 00IIIEeCTBA, PACIIUPEHNE KU3HEHHOTO OIbITa U OIbITA JIEATETLHOCTH B
MpoILIeCcCe pealn3alui OCHOBHBIX HAMPABIECHNUN BOCIIUTATEIbHOMN I€ITEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaskIaHCcKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YUAIOIIEroCs KaKk aKTUBHOTO U OTBETCTBEHHOTO UJIEHA POCCUHCKOTO OOIIEeCTBA;

OCO3HaHUE CBOMX KOHCTHTYIITMOHHBIX MPaB U 00s13aHHOCTEH, YBOKCHHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOW ACSATEIHPHOCTH MPH CO3JaHUU YUEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TMO3HABaTEIbHBIX 3ajad,
BBITIOTHEHUH OHMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMpPENesATh COOCTBEHHYIO TTO3UIUIO TI0 OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM JKU3HHU U OOBSICHSATS €€
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YMEHHUE YYHUTHIBAaTh B CBOHMX JCHUCTBUSX HEOOXOAMMOCTh KOHCTPYKTMBHOTO B3aMMOJACUCTBHS JIIOJCH C pPa3HBIMH YOEKICHUSIMH,
KYJIbTYPHBIMU [IEHHOCTSIMU M COLUAJIBHBIM IOJI0XKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHUs Y4eOHBIX, II03HABATENIBHBIX W MCCIEIOBATENbCKUX 3a/ad,
YBa)KUTEJIBHOTO OTHOILEHUS] K MHEHHUIO OIIIIOHEHTOB MPHU 00CYKICHUH CIIOPHBIX BOIIPOCOB OHMOJIOIMUYECKOIO COJEPKAHNUS;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

Cc(OPMHUPOBAHHOCTh POCCUHCKON Ipa)IaHCKOW HMJICHTUYHOCTH, NMATPUOTU3MA, YBAKEHMsI K CBOEMY HapoOAy, UyBCTBa OTBETCTBEHHOCTHU
nepel PonnHoii, ropaoctu 3a cBoi Kpai, cBoro PoauHy, CBOM s3bIK U KYJIBTYPY, IPOLLJIOE ¥ HACTOSAIIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K IPUPOJHOMY HACIEAUI0 M INaMATHUKaM MPUPOJBI, JOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTh OLICHMBAThH BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE U Pa3BUTHE OUMOJIOTHH, NIOHUMAaHMS 3HAYEHUS OUOJIOTUM B MTO3HAHUU
3aKOHOB ITPUPO/IbI, B )KU3HU UEJIOBEKA U COBPEMEHHOT'O 00IIECTBA;

uzeliHas yoex1€HHOCTh, TOTOBHOCTH K CIY)KCHHUIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTD 3a €0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHHE NYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 TIOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLIEHNUS, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOILIIEHUE K CBOMM DPOAMTEISAM, CO3/IaHUI0 CEMBU HAa OCHOBE OCO3HAHHOIO NPHUHATHSA LIEHHOCTEH CEMEHHOW JKU3HU B
COOTBETCTBHUH C TpaaAuLUsAMHU Haponos Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIIOUasi 3CTETUKY ObITa, HAyYHOI'O M TEXHUYECKOTO TBOPYECTBA, CHOPTa, TPyAd, OOIIECTBEHHBIX
OTHOIIICHUH;

ITOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3ACHCTBHS JKUBOU NIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPa)KEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIIEHUE TIPOSIBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuyeckoro BocnuTaHMSA, POPMHUPOBAHUSA KYJAbTYPbI 310POBbSI H IMOLMOHAJIBHOI'0 0JIAr OOy YHsI:

MMOHMMAaHNUE W peaju3alus 3J0pOBOro u Oe3omnacHoro oOpasza *HU3HU (310pOBOE MUTAaHUE, COOTIOACHHE TMTHEHUYECKUX MPaBWII U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHUH W OTIbIXa, peryispHas (u3nyeckas aKTHUBHOCTb), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O
OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;
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IMOHUMAaHWEC HOCHHOCTU MpaBUJI MHAWMBUAYAJIIBHOTO U KOJUICKTUBHOI'O 0e30macHoro MOBCACHHUA B CHUTYyalHAX, YI'POXAOUWIUX 3J0POBbBIO U
JKM3HU JIFOJICH;

OCO3HAHME NOCIIEACTBUMA U HENIPUATHUS BPEIHBIX IPUBbIUEK (YIOTPEOIEHHUS aJIKOr0JIsl, HAPKOTUKOB, KYpEHUs);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYI0IIO0HE;

TOTOBHOCTHh K aKTHBHOM ACATCIIbHOCTHU TEXHOJIOTHYECKONH M COLIPIB,J'IBHOﬁ HaITpaBJICHHOCTH, CIIOCOOHOCTD HWHULUMHUPOBATDH, IMJIAHUPOBATHL U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO 1€ATEIIHOCTD;

UHTEpEeC K pasiuyHbIM cdepam NpodhecCHOHANbHON NesATeIbHOCTH, YMEHHE COBEpLIaTh OCO3HAaHHBIA BbIOOp Oynymiedl mpodeccuun u
PCaIN30BbIBATH CcOOCTBEHHBIE JKU3HEHHBIE IIJTaHBbI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

HKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOUHUKY KU3HU Ha 3eMile, OCHOBE €€ CyILECTBOBAHUS;

IOBBIICHUEC YPOBHA 9KOJIOTHYECKOM KYJbTYPBI: HpI/IO6peTGHI/I€ OIIbITa IJIAHUPOBAHUA IMMOCTYIIKOB M OLUCHKH MX BO3MOXKHBIX HOCJICIICTBI/Iﬁ
JUISL OKPY>KArOIEen CpeJibl;

OCO3HaHME IJ100aJILHOTO XapaKTepa SKOJIOTHYECKUX MPoOJIeM U MyTel UX pPeLIeHus;

CIOCOOHOCTh HCIOJIb30BaTh MNpPUOOpETaeMble NpPHU H3YYEHUM OWOJIOTMM 3HAHMS M YMEHMsS IpH PEHIeHUH NpoOjeM, CBA3aHHBIX C
palrOHAJIBHBIM MIPUPOJOIIOJIB30BAHUCM (CO6J’IIOI[€HI/IC IIpaBHJI TOBCACHUA B IPUPOJAC, HAITPABJICHHBIX HAa COXPAHCHUEC PABHOBECH B OKOCUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOochepsl);

aKTUBHOE HEMpUATHE JeHCTBUN, NPUHOCAIIMX BpPEJ OKpYXKalolled MPUPOJHOM cCpele, YMEHHE MpPOrHO3UpOBaTh HEOJIAronpusTHbIE
HKOJIOTUYECKHUE TOCIIEACTBUS PEANPUHUMAEMBIX J€HCTBUI U TPEeIOTBpaIlaTh UX;

HAJIMYHUEC Pa3BUTOr0 SKOJIOTMYCCKOIO MBIINIJIICHHA, ADKOJIOTHYECKOM KYJbTYPEBI, OIIbITa ACATCIBHOCTU DKOJIOTHUECKOH HaITpaBJICHHOCTH,
YMCHUA PYKOBOJACTBOBATLCA MMH B HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOfI n COHH&HBHOﬁ IMPaKTUKE, TOTOBHOCTHU K YYaCTUIO B Hp&KTH‘IGCKOﬁ
JesTeIbHOCTH HKOJIOTHUECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTE MHMPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTUSI HAayKHM W OOINECTBEHHOH MPAaKTHUKH,
OCHOBAHHOTO Ha JIMAJIOTEe KYJIbTYp, CIOCOOCTBYIONIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHPE;

COBCPUICHCTBOBAHUEC SI3BIKOBOM M YMTATENHCKOH KYJBTYPBI KaK CpE€ACTBa BSaHMOJIeﬁCTBHH MCXKAY JIOAbMU U ITO3HAHUA MHPA,
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MOHMMaHue crenuduku OMOJIIOTUU KaK HAayKH, OCO3HaHUS €€ poiid B (OPMHUPOBAHUHM PAIMOHAIHLHOIO HAYYHOTO MBIIUICHUS, CO3AAHUU
LIEJIOCTHOTO MPEACTaBIEHUS 00 OKPYXKalOIIeM MUPE KaK O €MHCTBE NPUPObI, YEJIOBEKA U OOLIECTBA, B [IO3HAHUU IIPUPOIHBIX 3aKOHOMEPHOCTEN
U peLIEHUH NPOo0JIeM COXpPaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JUIsl COBPEMEHHOM LUBHIIM3ALUK: 00ECII€YeHNs HOBOI'O YPOBHS Pa3BUTHUS MEIULMHBI, CO3JaHHUE
MEPCHIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pPEIIaTh PEeCypCHble MPOOJIeMbl pa3BUTHs YENOBEUYECTBA, MOMCKA MyTEH BBIXOJA M3 TI00ATBHBIX
HKOJIOTHYECKUX MPOoOJIeM M 00ecredeHusl mepexoia K yCTOWYMBOMY Pa3BUTHIO, PAlMOHAIHLHOMY HCIOJIB30BAHUIO MPUPOAHBIX PECYPCOB U
(OpMHPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B MOJIyY€HUH OMOJOIMYECKUX 3HAHUM B LIENAX MOBBILIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH,
KaK COCTaBHOW 4acTH (PyHKIMOHAIBHOM rpaMOTHOCTH 00yJarommxcs, popMuUpyeMOi Py U3y4eHUH OHOJIOTHH;

MMOHMMaHHE CYIIHOCTH METOJIOB ITO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJB30BATh MOIydaeMble 3HAHUS IS
aHaaM3a M OOBACHEHMs SBJICHUN OKPYXKAIOIIEro MUpa U MPOUCXOASAIIMX B HEM M3MEHEHUI, yMEeHHe jenaTb 0OOCHOBaHHbIE 3aKIIOUCHMS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIMXCS JAHHBIX C €10 NOJIYYEHHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO HCIIOJIB30BaTh OMOIOTUYECKHUE 3HAHUS [T PEICHUS IPOOJIeM B PeabHbBIX )KU3HEHHBIX CUTYaIUX;

OCO3HaHUE LIEHHOCTM HAy4YHOM [JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBJIATH IIPOCKTHYHDO M MCCIEIOBATEIbCKYI JI€ATEIBHOCTD
UHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTb U CLIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHIO, K aKTUBHOMY HOJYYEHHIO HOBBIX 3HAaHUH MO OMOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATHI

MeramnpeaMeTHble pe3yabTaTbl OCBOEHUS ydeOHOro mpeamera «buonorus» BKIIOYAIOT: 3HaYMMbIe Uil (DOPMUPOBAHMS MHUPOBO33PEHHUS
o0yJaromuxcs MEXIUCUUIUIMHAPHBIE (MEXIpeIMETHbIe) OOLICHAYYHbIE MOHATHUS, OTPAXKAOILIME IEJIOCTHOCTh HAY4YHOM KapTHHBI MHpa U
cHenu(puKy METOJOB MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPrus, sSBJIEHUE, IPOLECC, CUCTeMa, Hay4dHbIH (DaKT,
MPUHLIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, UCCIEJOBaHHE, HAONIOJIEHHE, U3MEpPEHME, SKCIIEPUMEHT U JIpyrHue); yHUBEpcajbHbIE
yueOHbIe 1eHcTBU (TT03HABaTeIbHbIE, KOMMYHUKATUBHBIC, PETYIISITUBHBIE), o0ecrieunBaromue GopMupoBaHue (pyHKIIMOHAIbHONH IPaMOTHOCTH U
COILIMAJIbHOW KOMIETEHIIMH 00YJaroIuXcs; CocOOHOCTh 0OYUYaIOMIMXCsl UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUILTMHAPHBIE, MUPOBO33pEHUECKUE
3HAHUA U YHUBEpCAJIbHbIE YueOHble TEHCTBUS B IO3HABATENbHOM U COLIMAIbHOM MTPaKTUKE.
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B pesynbrare u3yyeHus OMOJIOrMM Ha YpOBHE CpeAHEro odmero o0pa3oBaHus y oOydaromerocs Oyayr copMupoBaHbl O3HABATEIBHBIC
YHHUBEpCaJIbHbIC YUeOHbIC ICHCTBHSI, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC yueOHbIE JEHCTBUS, PETyISTHBHBIC YHUBEpCAbHbIC yueOHbIC AEHCTBUS,
COBMECTHasI e TCIBHOCTb.

MerarnpeaMeTHbIE Pe3yabTaThl OCBOCHHS IIPOIPAMMBI CPEIHEr0 001Iero 00pa3oBaHus TOKHBI OTPaXKaTh:

OBJ1aieHNe YHUBEPCATBLHBIMH Y4eOHBIMH MO3HABATEILHBIMH /1€ CTBUSIMHU:

1) 6a3oBbIe JJOrHYeCKHeE IeHCTBHS:

CaMOCTOSTENILHO (hOPMYIHPOBATh U aKTyaIn3UPOBaTh IPOOIEMyY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHUH 3HAHWI HPUEMBI JIOTMYECKOTO MBIIUICHHS (aHaIM3a, CHHTE3a, CPABHEHUS, KiIacCUHKAMU, 0000LICHs),
PacKpbIBaTh CMbICT OMOJIOITMUECKUX MOHATUH (BBIAEIATh UX XapaKTepHbIE IPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHATUSAMHU);

OIpCaACIAThL LEJIM ACATCIBHOCTHU, 3aJaBasl IMapaMCTPbl W KPUTCPUHU HUX JOCTUIKCHHA, COOTHOCUTHL PEC3YJbTAaTbl ACATCIBHOCTH C
HOCTABJICHHBIMH 1ICTISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE TIOHSATHS IS O0BbsICHEHUS (PAKTOB U SIBIICHUIT )KUBOW MTPUPOIBI;

CTPOUTH JIOTHYCECKUC PACCYKIACHUA (I/IHI[}/KTI/IBHI)IC, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BbIABJIATH 3aKOHOMCPHOCTH U IIPOTHBOPECYHA B
paccMaTpruBaACMBbIX SABJICHUAX, (bOPMy.]'II/IpOBaTI) BBIBOJbI U 3aKJIIOUYCHU S,

HOPUMEHSTh CXEMHO-MOJENIbHbIC CPEICTBA Ul MPEJICTABICHUS CYIICCTBEHHBIX CBs3€il M OTHOLICHHH B H3y4aeMbIX OHOJIOIMYECKHX
00BbeKTax, a TAK)KE MPOTUBOPEUUH PA3HOTO POJIa, BBISBICHHBIX B PA3IMYHBIX MH()OPMAIIMOHHBIX UCTOYHHKAX;

pa3pabathIBaTh IJIaH pelIeHHs] TPOOIeMbl C YUETOM aHAIM3a UMEIOLINXCS MaTepUaIbHbIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCHUTDH KOPPCKTHUBBI B ACATCIbHOCTh, OLICHUBATHL COOTBECTCTBUEC PE3YJILTATOB LEC/IAM, OLICHUBATD PUCKH HOCJ'IeI[CTBHfI JACATCIIBHOCTH,

KOOPJIMHMPOBATH M BHIIOJIHSITH paOOTy B YCIOBHSX PEalbHOTO, BUPTYAILHOTO M KOMOMHHUPOBAHHOTO B3aHMO/ICHCTBUS;

pa3BHBATh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIEA0BATEIbCKHE NeiCTBHSA:

BJIAJIETh HaBbIKAMU Y4E€OHO-UCCIIEIOBATEILCKOW W TIPOCKTHOW JESTENHHOCTH, HABBIKAMH pa3pelieHus MpoOJieM, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSATENIFHOMY ITOMCKY METOJIOB PEIICHHS TPAKTHYECKHUX 3a]a4, TPUMEHEHHIO PA3IMYHBIX METOI0B IO3HAHHUS;

UCIIOJIb30BATh PA3IMYHbIC BUIBI IESATEIHHOCTH IO TOJYYSHHIO HOBOTO 3HAHUS, €ro MHTEPIPETAINH, TPEeoOpa30BaHUI0 U MPUMEHEHHIO B
y4eOHBIX CHTYaIMsIX, B TOM YHCJIE IPU CO3AaHUH Y4EOHBIX U COIMAIBHBIX TIPOCKTOB;

CbOpMI/IpOBaTB Hay’—IHI)II\/II THIT MBIIIJICHWA, BJIAACTh HaquOﬁ TepMHHOJ’IOFHeﬁ, KIIFOUE€BBIMU ITOHATUAMU U METOAaMU,

CTaBUTH U (POPMYyIHPOBATH COOCTBEHHBIC 3a/1a4M B 00Pa30BATEIHHON IEATEILHOCTH M )KU3HEHHBIX CUTYAIUsX;

BBISIBJISITH TIPHYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJM3HPOBaTh 3aJady, BBIABHIaTh TUIOTE3Yy €€ pPEeIICHUs, HaXOAUTh apryMEHTHI JUIs
J0Ka3aTeIbCTBA CBOMX YTBEPIKACHUI, 33/1aBaTh NapaMeTPhl M KPUTCPHH PEIICHHS;
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aHAJIN3UPOBATh IOJTYYEHHbIE B XO/I€ PEILICHNUS 3aJa4l PE3YJIbTaThl, KpUTUUECKH OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

OCYILECTBIIATH LI€JIEHAIIPABICHHBIH ITOKCK ITEPEHOCa CPEJCTB U CIIOCOOO0B JEHCTBUS B IPOPECCUOHANBHYIO CPENy;

YMETh MIEPEHOCUTD 3HAHUS B I03HABATEIBHYIO M MPAKTHUECKYIO0 001aCTH KU3HEACSITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUI'aTh HOBBIE MJI€HU, IPEUIaraTb OPUrHHAIBHbBIE OJXOAbI U PEIICHUs, CTaBUTh MPOOJIEMbI U 3a/lauH, JIOMyCKaloIlue aJbTepHATUBHBIE
pereHus.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(pOpPMAIHU (TEKCTe Y4eOHOTO MOCOOUs, HAyIHO-TIOMYISIPHON JTUTEpaType, OMOJOTHUECKUX
CIIOBapsX M CIpPAaBOYHUKAX, KOMIBIOTEPHbIX 0a3zax JaHHbBIX, B VIHTepHeTe), aHanu3upoBaTh HMH(OPMAIMIO pPa3IWYHBIX BUAOB U (GOpM
IIPEJCTABICHUS, KpPUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEIIPOTUBOPEUUBOCTb;

(bopMyIHpOBaTH 3aMpOChl M TMPUMEHATH PA3TMYHBIE METOJbI IPU MOMCKE M 0TOOpe OMOJOrHmYecKor HWH(pOpMAIHMH, HEOOXOAUMON IS
BBITNIOJTHEHUS Y4€OHBIX 3aj1a4;

IpUOOpeTaTh OIBIT MCIOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOIMH, COBEPLIEHCTBOBATh KYJIbTYpy AKTUBHOTO
WCIIOJIb30BAaHNUS PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BbIOMpaTh ONTHMaIbHYIO (OPMY HpeACTaBIeHUs Onoornyeckoi nHdopManuu (cxembl, rpaduKu, T1arpaMMbl, TaOJINIIbI,
PUCYHKHU U APYTOE);

HCIOJIb30BaTh HAyYHBIN A3BIK B KAYECTBE CPEJICTBA MPU paboTe ¢ Oronornyeckoi HHGopMaIen: MPUMEHATh XUMUUYECKHe, (PU3HUECKue U
MaTeMaTHYeCKue 3HaKM M CHMBOJIBI, (OpMyIbl, aO0peBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUYECKHUE
CpEeICTBa HATJISIIHOCTH;

BJIa/IETh HAaBbIKAMU PACIlO3HABAHUS U 3aIMTHI HHPOpMAaLUK, HH()OPMALIMOHHON O€30MaCHOCTH JIMYHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

1) odomenne:

OCYIIECTBISATH KOMMYHHMKAIIMM BO BCeX cdepax >KU3HHU, AKTUBHO Y4aCTBOBAThH B JMAJIOTe MIIU IUCKYCCUU TIO CYLIECTBY 00CYK/1aeMON TEMbI
(ymMeHue 3ajaBaTh BOMPOCHI, BBICKA3BIBATH CYXACHHS OTHOCHUTEIIBHO BBIMIOJHEHUS TMpeAjiaraeMoil 3ajadyd, y4uThIBaTb HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI APYTrUX YYaCTHUKOB JUAJIOTa WIH JUCKYCCUH);

pacrio3HaBaTh HeBepOaJIbHBIE CPEICTBA OOIIEHHS, TOHUMATh 3HAYCHUE COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IMKTHBIX
CUTYyallUl, yMETb CMSATYaTh KOH(IMKTHI U BECTH NEPErOBOPHI;
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BJIAJIETh PA3JIMYHBIMU CIOCOOAMHM OOLICHHS M B3aMMOACUCTBHUS, NMOHMMATh HAMEPEHHUS IPYTUX JIIOJCH, MPOSBIATH YBaKUTEIHHOE
OTHOIIICHHE K COOECETHUKY U B KOPPEKTHOU opme HopMyTHpOBaTh CBOM BO3PAKEHHS,

Pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) coBMeCTHAasI 1eSITeIbHOCTh:

MOHMMAaTh M HCIIOJIb30BaTh TNPEUMYIIECTBA KOMAHTHOW W WHAMBHUIYAJIBHOW pabOTHl MpH pEIIeHHH OWOJIIOTHYECKOH MpoOIeMBl,
000CHOBBIBAaTh HEOOXOAMMOCTh IPUMEHEHHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUH YIeOHOH 3a/1auH;

BBIOMPATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaX/10T0 WieHa KOJUIEKTUBA,;

IPUHUMATh LEIM COBMECTHOW JEsITEIbHOCTH, OPraHU30BBIBaTh M KOOPAMHUPOBATH ACUCTBUS MO €€ JIOCTMIKEHUIO: COCTAaBJIATH IUIaH
NEeMCTBUM, pacpeaesnsaTh PO ¢ y4ETOM MHEHUHN Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJA M KAXKIOTO YYACTHUKA KOMAH bl B OOIINK Pe3yNIbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

IpeJularath HOBbIE IPOEKTHI, OLIEHUBATh UJ/I€U C MTO3UIIMHA HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILLIECTBIATh IMO3UTUBHOE CTPATErMYECKOE IOBEACHHE B pPAa3IMYHBIX CHUTYaLUsAX, MPOSIBIATH TBOPYECTBO U BOOOpaXKeHHE, OBITh
MHUIIMATUBHBIM.

OgiajieHne YHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

1) camoopranu3anus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUA IS BBISBJICHUS MTPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaLUsX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH II€TICBBIE U CMBICTIOBBIE YCTAHOBKH B CBOMX JCHCTBHUSX M TIOCTYIKAX IO OTHOIICHHUIO K KHUBOH
HpUpPOJIE, CBOEMY 370POBBIO U 3710POBBIO0 OKPYKAIOIIHX;

CaMOCTOSITENILHO OCYIIECTBIATh O3HABATENIbHYIO JEATEIbHOCTD, BEISIBIATE IPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33]]auy B
00pa3oBaTeNbHON AEATEIBHOCTH U AKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENTFHO COCTABJIATH TUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH H MPEIIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CHTYaIIHsIM;

paciMpsATh paMKU y4eOHOT0 peMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JieNIaTh OCO3HAHHBIN BBIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIOCOOCTBOBaTh (DOPMUPOBAHUIO W TIPOSIBICHHIO HIMPOKOH DSPYAWIMU B PAa3HBIX OOJACTSIX 3HAHWW, IMOCTOSHHO TIOBBIIATH CBOW
00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B 1€ TEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LENISM;
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BJIaJICTh HAaBBIKAMH MMO3HABATEIBHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBUI U MBICIUTEIbHBIX MPOLIECCOB, X PE3YJIbTATOB U
OCHOBAHHUH, HUCIIOJIB30BAaTh NPUEMBI Pe(ICKCHH ISl OLIEHKU CUTYalliH, BEIOOpA BEPHOTO PELICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YNIbTATOB AEATEIbHOCTH;
3) npuHsATHE cedsl U IPYTHUX:
MPUHUMATD €05, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;
IIPMHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YNIbTATOB ACATEIbHOCTH;
IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;
pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YeJI0BeKa.
IHNPEAMETHBIE PE3YJBTATHBI

[IpenMeTHbie pe3yibTaThl OCBOCHMsS COJEpKaHUs ydyeOHOro mnpenmera «buonorus» Ha yriiyol€HHOM YpOBHE OpPHUEHTHPOBAaHBI Ha
obecnieduenne npodunpHoro o0yueHus: odydaromuxcs ouonorur. OHU BKIIOYAIOT: crenu(uueckue sl OMOIOTUN HAayyHbIE 3HAHUS, YMEHUS U
CHOCOOBI JIEHCTBUH TIO OCBOCHUWIO, MHTEPIPETAIMH M MPEOOPa30OBAHUIO 3HAHWM, BUIBI JCATCIBHOCTH 1O TOJYyYCHHUIO HOBBIX 3HAHUUW M HX
MPUMEHEHUIO B PA3IMYHBIX YUE€OHBIX, a TAaKXK€ B PEaJbHBIX >KM3HEHHBIX CHUTyauusix. lIpenMerHpie pe3ynbTaThl MPEACTaBICHBI IO TOJaM
H3yYCHUS.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS yueOHOTo npenamera «buonorus» B 10 kaacce NOMKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJOTHUU B CUCTEME €CTECTBEHHBIX HayK, B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa, B IO3HAHUHU 3aKOHOB MIPUPOJIBI U PEIICHUH TTPOOJIEM PAlMOHATIBHOTO MPUPOJIOTIOIH30BaHNUS, O BKJIaI€ POCCUUCKUX U 3apYyOEKHBIX YUEHBIX
B pa3BUTHE OUOJOTHH;

BIIQJICHUE CHCTEMON OMOJIOrMYeCKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOMOJAralpIine OWONOrMYecKhe TEPMUHBI U TOHSATHS (JKU3HB,
KJIETKa, OpraHu3M, MeTaldoJIu3M, TOMEOCTa3, CaMOpPEryJslHs, CaMOBOCIPOM3BEIEHUE, HACIEICTBEHHOCTh, U3MEHUYUBOCTh, POCT U pa3BUTHE),
ounonornueckue teopun (kimerounas teopust T. 1lIBanna, M. Illneiinena, P. BupxoBa, xpomocoMHas Teopusi HacjaeAcTBEeHHOCTH T. Moprana),
yuenusi (H. U. BaBuioBa — o 1eHTpax MHOTOOOpa3usi U MPOUCXOKICHHS KYyJIbTYPHBIX PAacTeHHil), 3aKOHBI (€AMHO00pa3us MOTOMKOB MEPBOTO
MOKOJICHHS, PACLUCIUICHHS, YUCTOTBl TaMeT, He3aBUCUMOro HacieaoBaHus [. MeHnens, TOMOJIOTHYECKUX PSAAOB B HACIEICTBEHHOU
n3menuuBoct H. M. BaBunosa), npuHIUIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJaMH HAYyYHOTO IMO3HAHHS, MCIOJIb3yeMbIX B OMOJOTMUECKUX HCCIEAOBAHUSAX >KHBBIX OOBEKTOB (OMHUCAHUE,
U3MepeHue, Ha0JtoIeHne, SKCIIEPUMEHT);
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YMEHUE BBIACIATH CYILIECTBEHHbIEC IPU3HAKH: BUPYCOB, KJIETOK MPOKAPHOT U SYKAPHOT, OAHOKIETOUHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, B
TOM 4ucie OakTepuid, TpuOOB, PACTCHMM, KMBOTHBIX M YEJIOBEKa, CTPOCHHMS OPIaHOB W CHUCTEM OPraHOB PAacTEHHUH, >KMBOTHBIX, UYEIOBEKA,
IPOLIECCOB JKU3HEACSITEIBHOCTH, MPOTEKAIONINX B OPraHU3MaX PAaCTEHUH, )KUBOTHBIX M YEJIOBEKAa, OMOJIOTHYECKHUX MPOIIECCOB: 0OMEHA BEIIECTB
(MeTabonM3M), MpEeBpaIIeHUs] YHEPTUH, OpOXKEHHs, aBTOTPO(GHOrO U TeTepoTpOo(HOr0 TUIOB MHUTaHUA, (POTOCHHTE3a M XEMOCHMHTE3a, MUTO3a,
Meii03a, raMeToreHe3a, YMOpPHOreHe3a, MOCTIMOPHOHAIBHOTO PA3BUTHSA, PA3MHOKEHHSI, HHIMBUAYAJILHOTO PAa3BUTUSI OpraHu3Ma (OHTOTreHe3a),
B3aMMOJICHCTBHS T'€HOB, F€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;

yYMEHHE yCTaHaBIMBATh B3aMMOCBS3H MEKAY OpPraHOMJaMHU KIETKH U UX QYHKIMSIMHU, CTPOCHHUEM KIJIETOK Pa3HbIX TKaHEeH U UX (QyHKIUAMH,
MEKIy OpraHaMH M CHCTEMaMM OPTraHOB Y PacTEHHi, )KUBOTHBIX M YEJIOBEKA M UX (YHKIHSIMHU, MEXKIY CUCTEMaMH OPTaHOB M UX (YHKIUSIMH,
MEXIy dTallaMd OOMEHa BEIIECTB, dTalaMy KJIETOYHOTO LHMKJIA M XKU3HEHHBIX IMKJIOB OPraHU3MOB, 3TallaMH SMOPHOHAIBHOTO Pa3BUTHS,
TEHOTHIIOM U (PEHOTHIIOM, (DEHOTUTIOM U (PaKTOpaMH Cpe/ibl OOUTaHMS,

YMEHHE BBISBIIATH OTJIMYUTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, B TOM YHCJIE PACTCHUIL, )KUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTMIO M CHMBOJIMKY JUIS JIOKa3aTelbCTBA POJCTBA
OpPTaHU3MOB Pa3HBIX CUCTEMAaTHYECKUX TPYIIIL;

YMEHHUE pemaTh OMOIOTHIECKUE 33]a9H, BBISBIISATh TPUIHMHHO-CIICICTBEHHBIE CBSI3U MKy HCCIIETyeMbIMUA OMOJIOTHYECKUMHE TPOIIECCaMH
U SIBIICHUSIMH, JI€JIaTh BBIBOJBI U IIPOTHO3BI HA OCHOBAHHUH TTOJYYCHHBIX PE3YJIbTATOB,;

YMEHHUE BBINOJIHATH J1a0OpPAaTOpHbIE W MpaKTUYecKHe paboThl, CcOOMIOJaTh MpaBwia Hpu paboTre ¢ ydyeOHbIM M JIAOOPATOPHBIM
o0opyI0oBaHUEM;

YMEHHE BBIIBUTATH THIIOTE3bI, MPOBEPATh HX DKCIEPUMEHTAIBHBIMUA CPEICTBaMHU, (OPMYIHMPYS LETb HMCCIEJOBAaHUS, aHAIH3UPOBATH
MIOJTy4YEeHHbIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4acTBOBAaTh B y4eOHO-MCCIIEAOBATENbCKOM paboTe Mo OMOJIOTHH, SKOJOTHM W MEIUIMHE, MPOBOAMMON Ha 0a3ze MIKOJIBbHBIX
HAYYHBIX OOMIECTB, ¥ MyOJINYHO MPEACTABIATH OTYYEHHBIC PE3YJIbTAaThl HA YUEHHUECKUX KOHPEPEHIIHSIX;

YMEHHE OIEHMBATh 3TUYECKHUE aCTEKThl COBPEMEHHBIX HCCIIECIOBAHUN B 00JaCTH OMOJIOTHM M MEIUIMHBI (KIIOHHPOBaHUE, NCKYCCTBEHHOE
OIJIOZIOTBOPEHME, HANPaBJIEHHOE U3MEHEHUE IT'eHOMa U CO3/IaHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBI BBIOOp Oyaymell npodeccHOHAaTbHONM MAEATENbHOCTH B 00JacTH OHOJOTMM, MEAMILIMHBI,
OMOTEXHOJIOTUH, BETEPHUHAPHH, CEIBCKOTO XO3sIMCTBA, MUIIEBOM MPOMBIIUIEHHOCTH, YIIIyOJsATh IMO3HABAaTeNbHBI MHTEpEC, HANpPaBJICHHBIN Ha
OCO3HAHHBI BHIOOP COOTBETCTBYIOIIEH mpodeccHr ¥  MPOJODKEHHE OWOJIIOTUYECKOTO 00pa30oBaHUSI B OpPraHU3aIMSIX CPEIHEro
PO ECCUOHAIBHOTO M BBICIIIETO 00pa30BaHUSI.

[IpenmeTtHble pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» B 11 knacce 10TKHBI OTPaXKaTh:
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c(OPMHPOBAHHOCTh 3HAHHMI O MECT€ M POJM OMOJOTMHM B CHCTEME E€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUpA, B TIO3HAHWUHU 3aKOHOB IPUPOABI U PEHICHUU SKOJIOTUYECKHX IMPOOJIEM YeOBEYECTBA, a TAKXKE B PELICHHH BOIPOCOB
paIoOHaIBLHOTO IPUPOIONOIb30BaHMS, U B (POPMUPOBAHUU [IEHHOCTHOTO OTHOIIEHUS K MPUPOE, OOIIECTBY, YEIOBEKY, O BKIIaJe POCCUNUCKUX U
3apyOCIKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHUE BIIQJIETh CHUCTEMOW OHMOJIOTMYECKHX 3HAHWM, KOTOpas BKIIOYAET ONpEICNCHHs W MOHMMAaHHME CYIIHOCTH OCHOBOIIOJIATaOIINX
OMOJIOTUYECKUX TEPMUHOB M TOHATUH (BUA, SKocucTeMa, Ouocdepa), Ouonornyeckue Tteopuu (3BomounonHas teopus Y. JlapBuna,
CHUHTeTHYeCKasi Teopus sBotonnn), yueHus (A. H. CeBepuioBa — o myTsx u HarpaBieHusax 3Bodtonnu, B.W. Bepaanckoro — o 6uocdepe), 3aKOHBI
(renetnueckoro paBHoBecust J[x. Xapau u B. BaitnGepra, 3apoasimeBoro cxonactBa K. M. bopa), mpaBuna (munummyma HO. JIubGuxa,
HKOJIOTMUYECKOH MUpaMubl 3HEPTUH ), runotessl (runote3a «mupa PHK» V. 'unbepra);

YMEHHE BJaJeTh OCHOBHBIMH METOJIAMH HAYYHOTO TO3HAHUS, MCIOJIb3yeMbIMH B OMOJIOTHYECKUX HMCCIEIOBAHUAX >KUBBIX OOBEKTOB M
9KOCHCTEM (OMHcaHue, u3MepeHue, HabIoJeHIe, YKCIIEPUMEHT), CIIOCO0AaMU BBISIBIICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBIIEIATH CYIIECTBEHHBIC MPU3HAKU: BHUJIOB, OHMOTEOIIEHO30B, SKOCUCTEM U Ouocdepbl, CTaOWUIM3UPYIOLIETO, IBUXKYIIETO U
Pa3phIBAIOIIEr0 €CTECTBEHHOTO0 OTOOpA, aJUIOMATPHUYECKOTO M CHMIIATPUYECKOTO BHI000pA30BaHMUS, BIUSHHS ABIDKYIIMX CHJ ABOJIOINUH Ha
reHO(OH/] TMOMYJISIUH, TPUCTIOCOOIEHHOCTH OPraHW3MOB K Cpelie OOMTaHWs, YepeOBaHMs HAIpABICHUIH SBOJIOIUH, KPYTOBOPOTA BEUIECTB H
MOTOKA SHEPTUU B DKOCUCTEMAX;

YMEHHE YCTAHABIUBATh B3aUMOCBS3U MEXKIY IPOLECCAMM IBOJIIOLMHM, ABWKYIIMMU CHJIAMH aHTPOIIOI€HE3a, KOMIOHEHTAaMH pa3Iu4HbIX
9KOCUCTEM U MPUCTIOCOOIEHUSIMA K HUM OpTraHU3MOB;

YMEHHE BBISABIATH OTJIMYMTEIbHBIE MPHU3HAKU >KMBBIX CHCTEM, IPUCIIOCOOJIEHHOCTh BHAOB K cpeae oOuTaHus, aOMOTHYECKUX U
OMOTMYECKMX KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBS3€H OpraHM3MOB B COOOIIECTBAX, AHTPONOTEHHBIX W3MEHEHMH B JKOCHUCTEMaxX CBOEH
MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIME APIYMEHTHI, OMOJIOTMUYECKYI0 TEPMUHOJIOTHIO UM CHMBOJHUKY JUIsl JJOKa3aTEeNbCTBA POICTBA
OpPraHU3MOB Pa3HBIX CHCTEMAaTHYECKHX TIPYII, B3aHUMOCBS3M OPraHU3MOB U Cpeibl OOWMTaHUS, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAWMOCTH
COXpaHEeHMsI MHOT000pa3Hsi BUJIOB U SKOCUCTEM KaK yCJIOBHUS COCYIIECTBOBAHUS MIPUPOJIbI U UEIOBEUECTBA;

yMEHHUE peniaTh OMOJOTHUECKUE 3a7aull, BBIBIATh IPUUUHHO-CIIEICTBEHHBIE CBSI3M MEXKIY UCCIIEAYEeMbIMU OMOJIOIMYECKHMMHU MPOLIECCaMU
U SIBJICHUSIMH, JIEJIaTh BBIBOJIbI M ITPOTHO3bI HA OCHOBAHMM ITOJIYYE€HHBIX PE3YJIbTaTOB;

yYMEHHE BBINOIHATH J1a0OpaTOpHbIE M MpaKTHUecKHe paboThl, cOONI0aTh MpaBuia Opu padbore ¢ ydeOHbIM U J1a0OpaTOPHBIM
o0opyI0BaHUEM;

YMEHHUE BBIJBUTaTh TUIIOTE3bI, MPOBEPSITh HUX 3KCIEPUMEHTAIBHBIMU CpeACTBaMH, (OpPMyIUpys Ielb HCCIEAO0BaHUS, aHAIU3UPOBATH
IIOJIyYE€HHBIE PE3YJIBTAThl U A€IaTh BBIBOBL;
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YMEHHE YYacTBOBAaTh B y4eOHO-MCCIEHOBATENbCKOM padoTe Mo OWOJIOTHH, SKOJOTHM W MEIWIMHE, MPOBOJMMON Ha 06a3ze MIKOJIBHBIX
HAyYHBIX OOMIECTB, U MyOIMYHO MPEACTABIATH OTYYSHHBIC Pe3yIbTaThl HA YICHHUECKUX KOH(PEPCHIINSAX;

YMEHHUE OLIEHUBATh TUIIOTE3bI K TEOPUH O MPOUCXOKIACHUH KHU3HH, YEJIOBEKA U YEIIOBEUECKUX pac, O MPUYHUHAX, OCICICTBHIIX U CrIoco0ax
MPEeA0TBpAIEHUS II00ATBHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBJIATh OCO3HAHHBIA BBIOOp Oyaymield mTPo(ecCHOHANBHOM JEATEIBHOCTH B 00JacT OHOJIOTHMH, JKOJIOTHUH,
MIPUPOIONIONB30BaAHUS, METUIIUHBI, OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHH, CEIIbCKOTO XO3SICTBA, MHUIEBON MPOMBIIUIEHHOCTH, YIIIyOIsATh
M03HABATENBHBII UHTEPEC, HANIPABJICHHBIM Ha 0CO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH POPECcCuu U MPOIOJHDKEHUE OUOJIOrHYECKOro 00pa3oBaHus
B OpPraHU3aIUsIX CPEAHEr0 NPOPECCHOHATIBHOTO M BBICIIIET0 00pa30BaHusI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pOBbHIE)

Ne ni/m Kourpoubnbie IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypPChl
padoThI padoThI

1 Buonorus kak Hayka 0 0 https://resh.edu.ru/

2 JKuBble cucTeMBbI U UX U3YYCHHE 2 0 0 https://resh.edu.ru/

3 buonorus kieTku 2 0 0.5 https://resh.edu.ru/

4 XuMuyeckas opranusaius KIeTKu 10 0 1 http://digital.1september.ru

5 CrtpoeHre u QyHKITUH KICTKH 8 0 2 http://digital. 1september.ru

6 OOMH BELLCCTB H IPCBpALICHHC 9 0 1 http://www.svb-ffm.narod.ru/
SHEPrUH B KJICTKE

7 HaCHeHCTBeHIfa}I HHpOpMALLIS 1 9 0 0.5 http://www.svb-ffm.narod.ru/
peanu3aius e€ B KICTKe

8 JKU3HEeHHBIN MK KIETKH 6 0 1 http://www.ege.edu.ru -

9 Ctpoenue u GyHKIIMH OPraHU3MOB 17 0 1.5 http://www.ege.edu.ru -

10 Pa3mHOXeHUE 1 pa3BUTHE OPTAHU3MOB 8 0 1.5 http://www.ege.edu.ru/

1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTHU 5 0 05 htto:/fwww.ege.edu.ru/
¥ U3MEHYMBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 0

13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 0 1

14 I'eneTuka yenoseka 3 0 0.5

15 Cenekiusi OpraHu3MOB 0 1 http://www.zin.ru/BioDiv/index.html

16 DHOTEXHOMOTHA i CHHTETH eCKas 4 0 0 http://www.zin.ru/BioDiv/index.html

ouosorus
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17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

102

13

40




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl

3 -

1 AporiIeHIe Hup A3BUTHE SBOTHOIHMOHHBIX 4 0 0 http://digital.1september.ru/
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3Botonus 1 €€ pe3yabTaThl 14 0 http://digital.1september.ru/
MaxkposBoitonus U €€ pe3yabTaThbl 6 0 http://digital. 1september.ru/

4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 0 15 hitt:/Aww.ege.edu.ru/

3emuie

5 [IpoucxosxaeHne yenoBexa — aHTPOIIOTEHE3 10 0 1 http://www.ege.edu.ru/

DKOJoTusl — HayKa O B3aUMOOTHOILICHUSAX
6 OpPraHU3MOB U HaIOPTaHU3MEHHBIX CUCTEM 3 0 0.5 http://www.ege.edu.ru/
C OKpY2Karolleu cpeaou
http://www.svb-

7 Opranusmsl 1 cpeia 0OOUTaHus 9 0 1.5 ffm.narod.ru/

. http://www.svb-

8 DKOJIOTUS BUJIOB U MOMYJISAUN 9 0 0.5 ffm.narod.ru/

DKos0rus coodIecTB. DKOJIOTHYECKHE http://www.svb-
9 12 0 0.5
CHCTEMBI ffm.narod.ru/
http: .SVb-

10 buocdepa — rimobanbHas sxocucrema 6 0 0 Mo Puvvve. Sv
ffm.narod.ru/
http://www.svb-

11 YenoBek U OKpysKarolas cpeaa 6 0 0 fm.narod.ru/

[!. . -

12 PesepBHOE BpeMms 8 0 0 Lo Sl
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5

42
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie

padoThI

IIpakTHYeckue
padoTshI

Jara
H3yYeHHs

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

Bbuonorns xak KoMIjIeKCHast
HayKa U KaK 4acTh
COBPEMEHHOTO O0IIECTBA

02.09.2024

https://resh.edu.ru/

JKuBrle cucTteMbl U UX
CBOICTBa

ypOBHeBaﬂ OopraHu3anusa
KHNBBIX CUCTCM

04.09.2024

06.09.2024

https://resh.edu.ru/

https://resh.edu.ru/

Hcropus OTKpBITHA U U3Y4EHUS

KieTku. Knerounas reopus

09.09.2024

https://resh.edu.ru/

Meroasl MOJIEKYJIAPHON U
KJIETOYHOM OMOJIOTHH.
[IpakTnueckas padbora
«3yueHnne meTonoB
KJIETOYHOU Omosiorun
(xpomarorpadus,
anekTpodopes,
nuddepeHmanTbsHoe
ueHtpudyruposanue, [1L[P)»

XUMHUYECKUN COCTaB KJIETKHU

0.5

11.09.2024

13.09.2024

https://resh.edu.ru/

http://digital.1september.ru/

MuHepanbHbIE BEIIECTBA
KJIETKU, UX OMoJIorndecKas

16.09.2024

http://digital.1september.ru/
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http://digital.1september.ru/
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poIb

Oprannyeckue BelecTsa
KIJIETKA — OCJIKH.
Jlaboparopnas pabota
«Ob6Hapyx)eHHne 6eJIKOB ¢
MOMOIIIBIO KAYECTBEHHBIX
peaKkuuii»

0.5

18.09.2024

http://digital.1september.ru/

10

CoiicTBa, KnaccupuKanus u
¢GyHKIIN OCITKOB

OpraHI/IquKI/Ie BCIICCTBA
KJICTKU — YIJICBOABI

20.09.2024

23.09.2024

http://digital.1september.ru/

http://digital.1september.ru/

11

Oprannueckue BeIiecTBa
KJIETKU — JIUTTHIBI

25.09.2024

http://digital.1september.ru/

12

Hykneunoseie kucnorsl. JJTHK
u PHK. JIabopartopHas pabora
«HMccnenoBanne HyKJIEUMHOBBIX
KHCJIOT, BBIICJICHHBIX W3
KJIETOK Pa3INnYHBIX
OpPraHU3MOB»

0.5

27.09.2024

http://digital.1september.ru/

13

Crpoenue u pynkiuu ATO.

HApyrue
Hykineozuarpudocdarsl (HTD)

30.09.2024

http://digital.1september.ru/

14

15

Cexsenuposanue JJHK.
MeToabl TEHOMHKH,
TPaHCKPUIITOMUKH,
MIPOTEOMUKHU

Meroas! CTpYKTYpHOI
6uosorun

02.10.2024

04.10.2024

http://digital.1september.ru/

http://digital.1september.ru/
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16

THIIBI KJIETOK.
[IpokapuoTnyeckas KieTka

07.10.2024

http://digital.1september.ru/

17

CrpoeHnue 3yKapuoTUYeCKOn
knetku. [Ipaktuyeckas padora
«M3y4yeHne CBOMCTB KIETOYHON
MEMOpaHbI»

0.5

09.10.2024

http://digital.1september.ru/

18

19

20

21

22

[ToBepxHOCTHBIN anmapat
KJIETKHU

OnxHoMeMOpaHHbBIE OpTaHOWIbI
kieTku. [IpakTudeckas padora
«3yueHne IBUKEHUS
LUTOIIa3MBI B PACTHTEIIBHBIX
KJICTKAX)»

[TonyaBTOHOMHBIE OpraHOUIBI
KJIETKUA: MUTOXOHJIPHH,
wiactuel. JlaboparopHas
pabota «VccnenoBanue
IJ1a3MOJIN3a U JIETIIIa3MOJIN3a B
PACTUTENBHBIX KIIETKAX)

HememOpaHHbIe OpraHON/IbI
KJIETKH

CrpoeHue u pyHKIMHU Aapa

0.5

0.5

11.10.2024

14.10.2024

16.10.2024

18.10.2024

21.10.2024

http://digital.1september.ru/

http://digital.1september.ru/

http://digital.1september.ru/

http://digital.1september.ru/

http://digital.1september.ru/

23

CpaBHurenbHas
XapaKTePUCTHKA KICTOK
sykapuort. JlabopaTopHas
pabora «3ydueHue cTpoeHus
KJIETOK Pa3InYHBIX

46
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OpraHUu3MOB»

24

25

26

27

Accummianus u

JTUCCUMMUJISIIUS — JIBE

CTOpPOHBI MeTaboM3Ma. TUIIBI

oOMeHa BEIIeCTB.

Jlaboparopnas pabota 1
«3yueHne KaTaIuTUYECKOU
AKTUBHOCTH (pepMEHTOB (Ha

MpUMepe aMHIIa3bl UIIN

KaTaJias3bl)»

DepMEHTaTUBHBIN XapaKTep
peaxuii KJIeTOYHOTro
MeTtabosm3ma. JlaboparopHas
pabota «3ydyenue
(bepMEeHTaTUBHOTO
pacuieryieHus epPoKCHIa
BOJIOPOJIa B PAaCTHTENBHBIX U
KUBOTHBIX KIJIETKaX)

benkxu-akTuBaTops! U Oenku-
UHTUOUTOPBI

ABTOTpOGHBINH TUII OOMEHa
BEIIECTB

0.5

25.10.2024

06.11.2024

06.11.2024

08.11.2024

http://www.svb-ffm.narod.ru/

http://www.svb-ffm.narod.ru/

http://www.svb-ffm.narod.ru/

http://www.svb-ffm.narod.ru/

28

29

30

dortocuHTE3 1

XemocunTes. JlaboparopHas
pabota «CpaBHEHHE IPOIIECCOB 1
(hoTOCHHTE3a U XEMOCHHTE3a»

AHa’po0OHBIE OPTaHU3MBI. 1

0.5

47

11.11.2024
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Buner 6poxenust.
JlaGopaTopHas paboTta
«CpaBHEHHE IPOLIECCOB
OpO’KEHUS U JABIXaHUS»

15.11.2024

AspoOHbBIE OpraHU3MbI. JTaIlbl

31 0 http:// .svb-ffm.narod.ru/
JHEPreTHYECKOro 0OMeHa 18.11.2024 -, SYRTTT.NArOC. [
DHeprus MeMOpaHHOTO
rpagueHTa nporoHoB. CuHTE3

32 http:// .svb-ffm.narod.ru/
AT®: pabora mpoTOHHOH 0 20.11.2024 B.AVAY.SV0-TI M NEr0C.TL
AT®-cuaTa3BI

33 P : .Svb-ffm. .

€aKIN1 MAaTPUYHOT'O CUHTE3a 0 99 11.2024 http://www.svb-ffm.narod.ru/
Tpanckpunims — MaTpUYHbII
http: .Svb-ffm. .

34 cvrres PHK 0 95.11.2024 ttp://www.svb-ffm.narod.ru/
T ¢ http:// Ssvb-ffm. .

35 paHCAIUA U €€ dTaIbl 0 97 11.2024 p://www.svb-ffm.narod.ru/
KoaupoBanue aMMHOKHCIIOT.

36 P http:// .svb-ffm. .

o1k puOOCOM B OMOCHHTE3E 0 99.11.2024 p://www.svb-ffm.narod.ru/
Oenka
Opranu3zaiiys reHoma y

37 0 http:// .svb-ffm.narod.ru/
MIPOKAPHOT U FYKaAPUOT 02.12.2024 DA SO NArOC. [
M

38 OJICKYIIAPHBIC MEXAHHMET 0 http://www.svb-ffm.narod.ru/
AKCIPECCUU TEHOB y SYKAPUOT 04.12.2024
Bupycbl — BHEKI€TOUYHbBIE
(hOpMBI KU3HH U 00JIUTaTHBIE

T . http:// .ege.edu.ru/

39 napa3uThl. [IpakTryaeckas 0.5 06.12.2024 p://www.ege.edu.ru

paborta «Co3nanne Moaenn
BHpYCa»
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Bupychsie 3a60seBaHus

http: .ege.edu.
40 LIGJ'IOBCK'il, JKHBOTHBIX, 0 09.12.2024 p://www.ege.edu.ru/
pacteHuit
HanorexHomoruu B OHONOTHH
41 http:// .ege.edu.
1 MEIHITMHE 0 11.12.2024 s 8. G/
7 http: .ege.edu.
42 JKu3HEHHBIN UK KICTKH 0 13.12.2024 ttp://www.ege.edu.ru/
5 http: .ege.edu.
43 Martpuunsiii cuates JJHK 0 16.12.2024 tp://www.ege.edu.ru/
XpomocoMmel. JlaboparopHas
pabota «3ydeHre XpoMoCcoM
44 . http:// .ege.edu.
Ha TOTOBBIX 05 18.12.2024 P £08 S
MUKpOITperaparax»
4 — http:// .ege.edu.ru/
5 JleneHue KICTKH — MHTO3 0 90.12.2024 p://www.ege.edu.ru
Tuns! knetok. Kapuokunes u
uuTokuHe3. JlaboparopHas
pabota «Habmonenue murosa
46 . http:// .ege.edu.ru/
B KJIETKaX KOHYMKA KOpEIIKa 05 23.12.2024 D.AANVAY.C05.E0U.TL
Jyka (Ha TOTOBBIX
MUKpOIpenaparax)»
Perynsmus >kM3HEHHOTO ITUKIIA
47 0 http:// .ege.edu.ru/
KIeToK 25122024 e HHLEAREELIE
http: .ege.edu.
48 Opranusm Kak eAMHOE LET0e 0 97 12.2024 ttp://www.ege.edu.ru/
TkaHu pacTeHui.
49 JlabopaTopHas pabota 0.5 http://www.zin.ru/BioDiv/index.html

«M3ydyeHne TKaHEN PACTEHUIN»
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TxaHu )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTopHas paboTta 0.5 http://www.zin.ru/BioDiv/index.html
«M3ydyeHne TKaHeH KUBOTHBIX»
Opransl. CucTeMbl OpraHoB.
51 JlaGopatopiia padora 0.5 hittp://www.zin.ru/BioDiv/index.html
«M3y4yeHue OpraHos
I[BETKOBOT'O PACTCHUS»
52 Ornopa Tena opraHu3MOB 0 http://www.zin.ru/BioDiv/index.html
53 JIBrOKEeHHE OpraHu3MOB 0 http://www.zin.ru/BioDiv/index.html
54 [TuTanue opraHu3MoB 0
[TuTanue MO3BOHOYHBIX
55 KUBOTHBIX. [InieBapuTenpHas 0
crcTeMa YeJIOBeKa
56 JlpIxaHue OpraHu3MoB 0
57 JIpIxaHue MO3BOHOYHBIX 0
KUBOTHBIX U YEIIOBEKA
58 Tpancriopr peimects y 0 http://www.zin.ru/BioDiv/index.html
OpraHHU3MOB
KpoBeHocHas cucrema
59 MMO3BOHOYHBIX JKUBOTHBIX H 0 http://www.zin.ru/BioDiv/index.html
YeloBeKa
60 Brigenenue y opraHu3mMoB 0 http://www.zin.ru/BioDiv/index.html
61 3amura y OpraHu3MoB 0 http://www.zin.ru/BioDiv/index.html
62 NmmyHHast cucteMa dyenoBeka 0 http://www.zin.ru/BioDiv/index.html
63 PA3ApAIMOCTE M pErymitius y 0 http://www.zin.ru/BioDiv/index.html
OpraHHU3MOB
64 I'ymopanbHas peryIsius u 0 https://resh.edu.ru/
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OHAOKpPHUHHAA CUCTCMa
JKHUBOTHBIX U YCJIOBCKa

65

66

DopMBbl pa3MHOKEHUS
OpraHu3MoOB

ITonoBsoe Pa3MHOXKCHHUEC

https://resh.edu.ru/

https://resh.edu.ru/

67

68

Meiios

I"ameTorenes. O6pa3zoBaHue U
pa3BUTHE MOJOBBIX KIETOK.
Jlaboparopras pabora
«M3yueHne cTpOCHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax

0.5

https://resh.edu.ru/

https://resh.edu.ru/

69

70

I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHEC
OpraHnu3MOB — OHTOI'CHE3

3akJiajika OpraHoB M TKaHEH U3
3apOBIILEBBIX JINCTKOB

http://www.zin.ru/BioDiv/index.html

71

PocT u pa3zButue )XKMBOTHBIX.
JlaboparopHnast pabota
«BpIsIBIEHNE TPU3HAKOB
CXOZCTBA 3apObIIIEH
ITO3BOHOYHBIX )KHUBOTHBIX»

0.5

72

PasMHOkeHuE u pa3BuTHe
pactenuii. JlaboparopHas
pabota «CTpoeHne OpraHoB
Pa3MHO>KEHHUS BBICIINX
pacTeHui)

0.5

http://www.zin.ru/BioDiv/index.html

73

Hcrtopus craHoBIEHUS 1
Pa3BUTHS TCHETHKU KaK HAyKH

51
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74

75

76

77

OCHOBHBIE TIOHATHUS U CUMBOJIBI
redetuku. JlaboparopHas
pabora «JIpo3zoduia kak
00BEKT T€HETUYECKUX
HUCCIIEIOBAHUI )

3aKOHOMEPHOCTHU
HACJIETOBaHUsI IPU3HAKOB.
Monorubpumanoe
ckpemuBanue. [Ipaktuueckas
paborta "U3ydenue
pe3yabTaTOB MOHOTHOPUTHOTO
CKpeUIMBaHus y Apo30duibr"

]_II/ITOJ'IOFI/I‘IGCKI/IC OCHOBBI
MOHOI‘I/I6pI/II[HOFO
CKpPCIIUBAHUA

AHanusupyroiiee
ckpewmBanue. HenosHoe
JOMUHHUPOBaHUE

0.5

0.5

http://www.zin.ru/BioDiv/index.html

http://www.zin.ru/BioDiv/index.html

http://www.zin.ru/BioDiv/index.html

78

JuruOpuHoe CKpemuBaHue.
[IpakTnueckas padbora
«M3y4eHue pe3yabTaToB
JUTHOPUIHOTO CKPEIMBAHUS Y
Ip030(UITBD»

0.5

http://www.zin.ru/BioDiv/index.html

79

80

81

[MuTonoruyeckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

CuerneHHoe Haclea0BaHNE
MIPU3HAKOB

XpOMOCOMHEUI TCOpUA

52

http://www.zin.ru/BioDiv/index.html

http://www.zin.ru/BioDiv/index.html

http://www.zin.ru/BioDiv/index.html
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HaCJICACTBCHHOCTH

82

83

I'enetuka noina

T'enoTun xak nemnoctHas
cucreMa

http://www.zin.ru/BioDiv/index.html

http://www.zin.ru/BioDiv/index.html

84

I'eneT4eCKUI KOHTPOJIb
pa3BUTHUS PACTEHUM, )KUBOTHBIX
U 4€JI0BEKa

http://digital.1september.ru/

85

86

N3MeHUYMBOCTH MPU3HAKOB.
Bunn n3sMeHUnBOCTH

MoaudukarmoHHast
M3MEHYHUBOCTH

http://digital.1september.ru/

http://digital.1september.ru/

87

88

89

BapuanuonHsslii psa u
BapHalllOHHasl KpUBasl.
Jlaboparopras pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(PUKAITIOHHOM
n3MeHunBOCTH. IlocTpoeHue
BapHAIIIOHHOTO pAJia U
BAPUALIMOHHON KPUBON»

I'enoTunuyeckas
U3MCHYHNBOCTD.
KomOnHaTHBHAS H3MEHYHBOCTD

MyTanuoHHast U3MEHYHBOCTbD.
[IpakTryeckas pabora
«MyTauu y 1po30Quisl (Ha
TOTOBBIX MUKpOIpenapaTax)»

0.5

0.5

http://digital.1september.ru/

http://digital.1september.ru/

http://digital.1september.ru/

90

3aKOHOMEPHOCTH

53

http://digital.1september.ru/



http://www.zin.ru/BioDiv/index.html
http://www.zin.ru/BioDiv/index.html
http://digital.1september.ru/
http://digital.1september.ru/
http://digital.1september.ru/
http://digital.1september.ru/
http://digital.1september.ru/
http://digital.1september.ru/
http://digital.1september.ru/

MYTAallMOHHOI'O IIpo1ecca.
OIHUIeHETHKA U SIIMTCHOMHKA

91

I'eneTnka yemoBeka.
[TpakTyeckas pabora
«CocTaBlicHUEC M aHAIIN3
POIOCIOBHON»

0.5

http://digital.1september.ru/

92

93

94

95

96

MeTtoabsl METUITUHCKON
T€HETUKHU

3HaueHne MeqUIINHCKON
TCHETUKH B MPEOTBPAILICHUH U
JIEUEHUH T€HETHYECKHX
3a001€BaHNH YEI0BEKA

OCHOBHBIE TIOHATHUS CEJIEKIIHH.
JlaGoparopHnas pabota
«M3ydenue copToB
KYJIbTYPHBIX PACTEHHUH U TIOPOJT
JOMAITHUX KUBOTHBIX)»

Meroasl CeneKIHMOHHON
pabotsl. JIabopaTtopHas paboTa
«M3ydyeHre METOI0B CEIEKLIUN
pacTeHui)

JocTrkeHus ceeKuu
pacTeHH 1 KUBOTHBIX.
ITpakTryeckas pabora

«IIpuBUBKa pacTeHUI»

0.5

0.5

http://digital.1september.ru/

http://digital.1september.ru/

http://digital.1september.ru/

http://digital.1september.ru/

http://digital.1september.ru/

97

CoxpaHeHue, U3y4eHHE U
HCIOJIb30BaHNE T€HETUYECKUX

pecypcoB

54

https://resh.edu.ru/
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buorexnoorus kak Hayka u
0Tpacib IPOU3BOJACTBA.

98 [IpakTrueckas pabora 1 0.5 https://resh.edu.ru/
«M3ydeHne 0ObEKTOB
OHMOTEXHOJIOTHH
@)

99 CHOBHBIC Hanup ApIeHHA 1 0 https://resh.edu.ru/
CHHTETHYECKOH OMOI0run
X

100 POMOCOMHA  TEHHad 1 0 https://resh.edu.ru/
WHXCHEPUS

101 Menunuackue OMOTEXHOJIOT U 1 0 https://resh.edu.ru/
Pezepsubiii ypok. [loBTOpEeHue,

102 000011eHNEe, CHCTEMATH3AIHS 1 0
3HaHUH

BIIEE KOJJMYECTBO HACOB I1
OBIII OJI CTBO YACOB I10 102 135

[NPOT'PAMME

55
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTtpoJbHbie

padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejbHbIe pecypchl

OBontonuoHHas Teopus Y.
JapBuHa

JIBUKyIIME CUJTBI 3BOJIOLIMHU
BUA0B 110 Y. JlapBuny

02.09.2024

03.09.2024

http://digital.1september.ru/

http://digital.1september.ru/

bopn0a 3a cymiecTBoBaHueE,
€CTECTBEHHBIH 1
MCKYCCTBEHHBII 0TOOD

04.09.2024

http://digital.1september.ru/

dopmMupoBaHue
CUHTETUYECKON TEOpUU
9BOJIIOLIMH

09.09.2024

http://digital.1september.ru/

DTarnbl 3BOIOIIMOHHOTO
MpOIIecca: MUKPOIBOJIIOIHS U
MaKpO3BOJTOIIHSI

HOHYJ'I}II_II/ISI — DJICMCHTAapHad
CAnHUIa 3BOJIFOITUNA

10.09.2024

11.09.2024

http://digital.1september.ru/

3aKOH reHEeTUYECKOTO
paBHoBecus [x. Xapau, B.
Baiin6epra. JlabopaTopHas
pabota «BrlsiBieHUE
W3MEHUYUBOCTH y 0COOei
OJTHOTO BUA»

OneMeHTapHbIE (PaKTOPbI
IBOJIIOLIMH

56

0.5

16.09.2024

17.09.2024

http://digital.1september.ru/

https://resh.edu.ru/
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D¢ dexrt ocnoBaremnst. dpdexr
OyTBUIOYHOTO TOPJIBIIIKA

18.09.2024

https://resh.edu.ru/

10

11

12

Murpauuu. U3onaumuun
MOMYJISIIHNA: reorpaduyaeckas,
Omosornyeckas

EcrecTBennblii 0TOOpD —
HaIMpaBJIAOMUN (HakTop
9BOJIIOLIMU

[TonoBoii oTO60Op

23.09.2024

24.09.2024

25.09.2024

https://resh.edu.ru/

https://resh.edu.ru/

13

14

[TpucnocobiaeHHOCTH
OpPraHU3MOB KaK pe3yJabTaT
MUKPO3BOJIIOIUH.
JlaGoparopHnas pabora
«U3yuenmne apomopdo30B u
UMO0aJANTAlMI Yy pACTEHUH U
KUBOTHBIX)»

[Tpumeps! npucnocobaeHut y
OpPraHHU3MOB:
Mopdonoruueckue,
¢busnonoruueckue,
OHMOXVMMUYECKHE,
MTOBE/ICHYECKHE.
JlaboparopHnast pabota
«IIpucmocobienus
OpPTaHHU3MOB M UX
OTHOCHUTEIbHAs
11e71eco000Pa3HOCTh)

57

0.5

0.5

30.09.2024

01.10.2024

https://resh.edu.ru/

http://www.zin.ru/BioDiv/index.html
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15

16

Bupn, ero kpurepuu u
cTpykrypa. JlabopaTopHas
pabota «CpaBHEHHE BUOB 110
MOP(OJIOTHUECKOMY
KPUTEPHIO»

Crpykrypa BUJa

0.5

02.10.2024

07.10.2024

17

18

BunoobpazoBanue kak
PE3yJIbTaT MHUKPOIBOJIIOIIMN

Cas3b MHUKPOSBOJOIOUH U
SIMUICMHOJIOINHN

08.10.2024

09.10.2024

http://www.zin.ru/BioDiv/index.html

19

Makpo3Bosronus.
[TaneonTomornyeckue METOIbI
W3YYEHHUS SBOJIOINH

14.10.2024

https://resh.edu.ru/

20

21

22

23

buoreorpadudeckue MeToap!
W3YYICHHS IBOJTFOIHH

OMOpHOIOTHYECKHE U
CPaBHUTEILHO-
MOP(OJIOTHUECKUE METOIBI
H3YUYEHHS SBOJTFOIIUN

MOHCKYJI}IpHO'FCHCTI/I‘ICCKI/Ie,
OMOXMMUYECKHUE U
MAaTEMaTHYCCKUC MCTOAbI
HU3YUYCHUS SBOJIOIINU

OO111e 3aKOHOMEPHOCTH
IBOJIOLINU

15.10.2024

16.10.2024

21.10.2024

22.10.2024

https://resh.edu.ru/

https://resh.edu.ru/

24

AnlanTuBHAs paauanus.
HepaBHOMepHOCTH TEMIIOB

58

23.10.2024
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9BOJJIOINH

25

26

HayuHble runoressl
HpOI/ICXO)KI[eHI/HI JKN3HHU Ha
3emiie

,HOHay‘IHLIe MMpEaACTaBJICHUA O
3apOXKACHUU KU3HU

05.11.2024

06.11.2024

http://www.zin.ru/BioDiv/index.html

http://www.zin.ru/BioDiv/index.html

27

OCHOBHBIE dTanbl
HEOPTaHMYECKOMN IBOTIOIIUN

11.11.2024

28

29

30

I'unotessl 3apOKACHUA KU3HU

Uctopus 3emiin 1 MeToIbI €€
uzyuenus. JlabopatopHas
pabota «/3ydyeHue u onucaHue
HMCKOIAaeMBIX OCTATKOB
JPEBHUX OPraHU3MOBY

HauanbHbie 3Tambl
OpFaHquCKOﬁ OBOJOINHA

0.5

12.11.2024

13.11.2024

18.11.2024

http://www.zin.ru/BioDiv/index.html

31

DBOIIOIUS DYKApUOT

19.11.2024

http://www.zin.ru/BioDiv/index.html

32

OCHOBHBIE 3TaIbI 3BOJIFOIUN
pacTUTENLHOTO MUpA.
[IpakTnueckas padbora
«M3ydenne ocobeHHOCTEH
CTPOEHUS PaCTEHUH pa3HBIX
OT/ICJIOBY

0.5

20.11.2024

33

34

OCHOBHBIE 3TAITBI 9BOJJIOIINH
KNUBOTHOI'O MHpa

3BOJ’IIOI_II/I$I JKHBOTHBIX.

59

0.5

25.11.2024

http://www.zin.ru/BioDiv/index.html
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[TpakTyeckas pabora
«M3ydenne ocoOeHHOCTEH
CTPOEHHS TO3BOHOYHBIX
KUBOTHBIX)»

26.11.2024

35

PazBsurue xu3Hu Ha 3eMiie 110
3paM U TIepUoaam

27.11.2024

https://resh.edu.ru/

36

37

MaccoBbie BBIMUPAHUS —
9KOJIOTMYECKHUE KPU3UCHI
IIPOILIIOrO

CoBpeMeHHBIN IKOIOTHYECKUI
KpHU3HC, €ro 0COOEHHOCTH

02.12.2024

03.12.2024

https://resh.edu.ru/

https://resh.edu.ru/

38

CoBpeMeHHas cucTema
OPTraHUYeCcKOro MPOILIOTo

04.12.2024

https://resh.edu.ru/

39

40

OcHOBHBIE CHCTEMAaTUYECKIE
IPYIIIBI OPraHU3MOB
AHTpOIoJIOrus — HayKa o
YEJI0BEKE

09.12.2024

10.12.2024

41

PazBuTue npencrabienuii o
MIPOUCXOXKACHUH YeTTOBEKa

11.12.2024

http://www.zin.ru/BioDiv/index.html

42

MecTto yenoBeka B cUCTEME
OpPraHUYECKOTO MHPA.
JlaboparopHnast pabota
«M3ydenne ocobeHHOCTEH
CTPOCHHUS CKeJIeTa YeTIOBEKa,
CBSI3aHHBIX C

MPSIMOX OKICHUEM»

0.5

16.12.2024

http://www.zin.ru/BioDiv/index.html

43

JIBroKymye cuisl
aHTPOIIOTEHE3a

60

17.12.2024
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44

CoOTHOIIEHHUE OUOTIOTNYECKUX
U COIHAIILHBIX (PAKTOPOB B
AHTPOITOTEHE3E

18.12.2024

http://www.zin.ru/BioDiv/index.html

45

46

47

OCHOBHBIE CTagUH
aHTpPOIIOreHe3a
Ilameorenernka u
najeoreHoMHKa
DBOJTIONHS COBPEMEHHOTO
yeJIoBEKA

23.12.2024

24.12.2024

25.12.2024

https://resh.edu.ru/

48

Yenoseueckue pachl.
[IpakTuueckas padbora
«M3y4eHne dKOJIOTHYECKUX
ajanTanui 4eJ0BeKay

0.5

https://resh.edu.ru/

49

50

MexIuCIuIIMHApHbIE
METO/Ibl aHTPOIIOJIOTUH
3apoXxACHUE U pa3BUTHE
JKOJIOTUU

https://resh.edu.ru/

51

MeToIbI KOJIOTHH.
JlaboparopHnast pabota
«M3ydyeHne METO0B
JKOJIOTUYECKUX
HCCIIEIOBAHUID)

0.5

52

3HaYeHNE DKOJIOTHYECKUX
3HAHUU I YeJIoBEKa

53

54

Dkosoruueckue GpakTopsl
Abunornueckue gaxtopsl. Cer

KaK 9KOJIOTUYECKUH (aKTop.
JlaGopatopHnas pabora

61

0.5
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«BpIsBIIEHNE IPUCTIOCOOICHUI
OPraHU3MOB K BIIUSHHIO CBETa

55

AOGuotnueckue GaKkTopshI.
Temneparypa xax
9KOJIOTHUECKUN (HaKTOP.
Jlaboparopnas pabota
«BrprsBICHUE TTPUCTIOCOOICHM
OpPraHU3MOB K BIHUSIHUIO
TEeMIIEPaTyphI»

0.5

56

57

AbGuotnyeckue GaKkToOpEHI.
Brnaxxnocts kak
9KOJIOTHUECKU (HaKTop.
JlaGoparopHnas pabota
«AHaTOMHYECKHE
0COOCHHOCTH PAaCTeHHI U3
Pa3HBIX MECT OOUTAHHS

Cpenpl oOuTaHUs OPraHU3MOB

0.5

58

59

buonornueckue puTMsl

XKuznennsie GopMsl
OpPraHHU3MOB

60

61

62

buotnueckue paxTopsl

3HaveHne OMOTHYECKHUX
B3aMMOJEUCTBUIM I
CYIIIECTBOBAHUS OPraHU3MOB B
cpene oouTaHus

DKOJIOTUYECKUE
XapaKTEPUCTUKU MOMYJIALINI

63

OCHOBHBIE TTOKA3aTEITH

62




MOMYJISALMK: YACTEHHOCTD,
IJIOTHOCTb, BO3pAacTHas U
I0JIOBAsi CTPYKTYpa

OCHOBHBIE TOKA3aTETH
MOITYJISILTAN: POXKIAEMOCTD,

64 0
MIPUPOCT, TEMI POCTA,

CMEpPTHOCTb, MUTPALIUU

65 DKoJjorudeckasi CTpykrypa 0
MO YJISIITAH

66 JlvHamuka nonyssauuu u eé 0
perynanus
Kpussle pocta yncineHHocTu

67 nomyssiiuu. Kpubbie 0
BBDKHBAHUS
DKoJIoTHYecKasi HuIlla BUA.

68 JlaboparopHnast pabota 05
«[IpucnocobeHust cemMsiH '
pPacTeHHii K pacceeHUuIo»

69 Bun xak cucrema nomnynsiuui 0

70 3aKOHOMEPHOCTH MOBEJCHUS U 0
MUTpAUi KUBOTHBIX

71 Co00111€CTBO OpPTraHU3MOB — 0
OHMOIIEeHO3

79 DKocucTeMa Kak OTKpPhITas 0
cucTemMa

73 KpyroBopot BemecTB u MoToK 0
SHEPTUU B IKOCHUCTEME

74 OcCHOBHBIE TTOKa3aTeIN 0

63




OKOCHCTEMbI

75

76

DKOJIOTHYECKHE MMUpaMHIbI

3menenus cool1ecTs —
CYKIIECCHH

77

[IpupoiHBIE S3KOCUCTEMBI.
DKOCUCTEMBI 03€p U PEK.
DKocucTEMBI MOpEN U OKEAaHOB

78

79

IIpuponHbIe 3KOCUCTEMBI.
DKOCUCTEMBI TYH]IP, JIECOB,
CTeneH, IyCThIHb

AHTpOHOFeHHBIe 9KOCHCTCMBbI

80

Yp603KOCUCTEMBL.
[IpakTuueckas padbora
«M3y4eHue u onrcaHue
ypOO3IKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTHU
(hopMUpPOBaHKS OCHOBHBIX
B3aUMOJCICTBUI OPraHU3MOB
B DKOCUCTEMAaX

82

MexaHU3MBI BO3JCHCTBHUSI
3arpsi3HEHUH pa3HBIX TUTIOB HA
CcyOOpraHu3MEeHHOM,
OpraHU3MEHHOM,
MONYJIALIMOHHOM U
SKOCHCTEMHOM YPOBHSIX

83

buochepa —
oOmernaneTapHas 000JI09Ka
3emnn

64




VYuenne B. U. Bepnaackoro o

84 ouocdepe

85 3aKOHOMEPHOCTHU
CYIIECTBOBaHUSA OHOCHEPHI

86 KpyroBopots! Bemiects u
OMOreOXUMHYECKUE ITUKIIBI

87 3oHaNIBHOCTE OHOChEpHI.
OcHoBHbIE OMOMBI CYIITU

88 YcroitunBocTh 6uocheps

89 DKOJOTUYECKHE KPU3HUCHI 1 UX
MIPUYUHBI

90 Bo3saeiicTBue yenoBeka Ha
ounochepy
AHTpPONIOr€HHOE BO3JEHCTBUE

91 HA PaCTUTEJIbHBIN U KUBOTHBIN
MU

92 Oxpana npupozsl
OCHOBHBIE PUHLHUIIBI

93 YCTOMYUBOTO Pa3BUTHS
YeJI0BEYEeCTBA U TIPUPO/IBI
PammonansHoe

94 MIPUPOJIOTIONE30BAHHE U
coXpaHeHHe OMOJIOTHYECKOTO
pazHooOpa3zus 3emin
O6o0m1ieHue o Teme

95 «Mukpo3BoIIOLUS U €€

pe3yabTaThl»

65




96

O000111eHIE IO TEME
«MaxkposBOJIIOIHS H €&
PE3yabTAThI»

97

O000111eHIE IO TEME
«[IpoucxoxaeHNE U pa3BUTHE
JKA3HU HA 3eMIIe)

98

99

100

O60061eHue o Teme
«IIpoucxoxaeHue 4enoBeKa —
AHTPOIIOT€HE3»

O00011IeHIE IO TEME
«DKOJIOTUS — HaYKa O
B3aMMOOTHOIIEHHIX
OpPTaHHU3MOBY
O00011IeHIE IO TEME

«OpraHu3msl U cpeia
oOuTaHus»

101

O0600611eHuE IO TEME
«OKOJIOTHS BUJIOB U
MTONYJIALIAI»

102

O6001enue mo Teme
«buocdepa — rnobanpHas
IKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

7.5

66




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* buosorus. buonorudeckue cucremsl u nporieccel, 10 knace/ Tepemos A.B., ITerpocosa P.A., O0miecTBO ¢ orpaHU4eHHON

otBeTcTBeHHOCThIO « MOl MHEMO3IMHA »

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

Nonnesa A.1O., Topramos A.B.buosorus B cxemax u Tadymnax.2¢deKTuBHas MOAroToBKa K EI'D
Kupunenko A.A.buonorus. COOpHUK 3a7a4 110 TEHETHKE ISl MOATOTOBKH K EI'D.

KonbumoBa H.A. Xumus u 6uonorus B TabuIax u cxemax

JIsicenko U1.B. [loypounsie nnansl.buonorus. 10 knacc.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
www.bio.1september.ru - nust yaureneii "5 uny va ypok buonoruu"
www.festival.1september.ru -

http://bio.1september.ru
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