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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mno yuebnomy npenmety "buonorus" (manee - 6uosiorusi) Ha ypoBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paborana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuu B
Poccuiickoit @enepanuny, ®PI'OC COO, Konuenuuu npenoaaBanust yueoHoro npeamera «buosorus» u
OCHOBHBIX MOJIOKEHUH (heiepaIbHON pabodelt mporpaMMbl BOCIIUTAHUSL.

VYuebnslii npeamet «buonorusy yrinyoiaéanoro yposus uzydenus (10—11 xnaccer) sBisieTcss OJHUM U3
KOMIIOHEHTOB NpeaMeTHON obsactu «EctecTBeHHO-HayuHble npeaMerhl». CornacHo nonoxeHusm OI'OC
COO mnpodwibHbIe y4eOHBIC TPEIMEThI, H3y4aeMble Ha YriayOJIEHHOM YpPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnraniu  00y4eHHs Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHWsS W IMPU3BAHBI 00ECICYHUTH
MIPEEMCTBEHHOCTh MEX/Ty OCHOBHBIM OOILINM, CPEJHUM OOIIUM, CPETHUM MPO(ECCHOHAIBHBIM U BBICIINM
oOpazoBanueM. B TO e Bpemsi KaXIblii M3 3TUX y4eOHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE peIIeHHue 00pa30BaTENbHBIX, BOCHHTATEIBHBIX M PA3BUBAIONIMX 33/a4, CBS3aHHBIX C
npodopueHTaneir o0yJalonxcsi W CTUMYIMPOBAHMEM HWHTEpeca K KOHKPETHOW OO0JIaCTH HaydyHOTO
3HAHUS, CBA3AHHOTO C OUOJIOTHEN, MEUITMHOM, SKOJIOTUEH, TICUXO0JIOTUEH, CIIOPTOM MJTM BOCHHBIM JICTIOM.

[Iporpamma no yuebnomy npeametry "buonorusa" ma€r npeacTtaBieHHE O LETU U 3a7adax U3ydeHUs
yueOHoro mpenmera «buonorusi» Ha yriyOJI€HHOM YpOBHE, OMpeaelsieT o0s3aTeabHOEe (MHBAPUAHTHOE)
MIpeIMETHOE COJIEpP)KaHUE, €r0 CTPYKTYPUPOBAHME IO pa3jeiaM U TeMaM, paclpelielieHHe MO Kiaccam,
PEKOMEH/yeT IOCIIeA0BATEIFHOCTh HM3Y4YeHUsI y4eOHOro Marepuana ¢ Y4E€TOM MEXKIPEIMETHBIX |
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKK Y4eOHOTO Ipollecca, BO3PAcCTHBIX OCOOEHHOCTEH oOyuwaromuxcsa. B
nporpaMme Mo OHOJIOTUW pealn30BaH MPHHIUI MMPEEMCTBEHHOCTH C HM3YYE€HHEM OHOJIOTHH Ha ypOBHE
OCHOBHOTO 001iero o0OpasoBaHusi, Oiaronapsi 4emy HMpOCMaTpUBAETCS HANPABIECHHOCTh Ha IMOCIEYIOIIEee
pa3BuTHE OHOJOTMYECKMX 3HAHWW, OPHEHTUPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTUIECKOTO MBIIIJICHNUS, TIPEICTABICHUIH O 3A0pOBOM 00pa3e KHU3HH, Ha BOCIIUTAHHE
OepeKHOTO OTHONICHHUSI K OKPY)KAIOMIEH MpUpoaHO# cpexe. B mporpamme mo OHONOTHM TakkKe TOKa3aHBI
BO3MOJKHOCTH yueOHOTO npenmera «buosorus» B peanuzaiuu tpedoBanniit ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, METaNpeIMETHbIM M MPEAMETHBIM pe3yibTaraM OOy4deHHs U B (OPMUPOBAHWU OCHOBHBIX
BUJIOB Y4eOHO-TI03HABATENBbHON JESATEIbHOCTH O0YyYaOIIUXCsl 10 OCBOCHUIO COJIEPKAaHUS OMOJIOTHYECKOTO
00pa3zoBaHus HA YPOBHE CPEIHET0 00IIero 00pa3oBaHus.

VYyeOnslii mnpeamer «buosorws»» Ha ypoBHE cpeAaHero oOmero o0pa3oBaHHS — 3aBepIIacT
OWoJIoTMYeCKOoe O0O0pa3oBaHWME B IIKOJIE W OPHCHTHUPOBAH HA paCHIMPEHHE H YriyOJeHWe 3HaHUH
oOyuarouuxcs O KHUBOM IpHUpOJie, OCHOBAX MOJIEKYISIPHOM M KIETOYHOW Ouonoruu, >MOpHOJIOTHH U
OMOJIOTHH Pa3BUTHSI, TEHETUKH, CEIEKIUH, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro npenmMera «buosorus» Ha yriyOoJeHHOM ypOBHE OPUEHTHPOBAHO Ha MOATOTOBKY
oOyuaronuxcs K MOCIeAYIOIEeMY MOJyYeHHIO OHMOJOrM4eckoro oOpa3oBaHHMs B By3aX M OpraHHU3alMsIX
cpenHero mpodeccuoHanbHOTO oOpa3zoBaHusi. (OCHOBY €ro cojaep)KaHHMsl COCTaBJsIeT CHCTEMa
OMOJIOTMYECKUX  3HAHWM, TMOJIyYEHHBIX TPU  M3YYECHUH  OOYYAIOIIMMHCS  COOTBETCTBYIOIIHUX
CUCTEeMAaTUYECKUX pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOIO obiero obpasosanus, B 10—11 kiaccax atu
3HaHUS TOJYYaroT pa3BuTHE. Tak, pacliupeHbl U yrIyOlleHbl OMOJOTMYECKHe 3HAHHS O PACTEHUSX,
KUBOTHBIX, TpHuOax, OaKTEepUsiX, OPraHu3Me YelOBEeKa, OOIINX 3aKOHOMEPHOCTSIX YKU3HU, JTOTOJTHHUTEIHHO
BKJIIOUEHBI OHOJOTMYECKHE CBEJEHUS MPHUKIAJHOTO U TMOMCKOBOIO XapakTepa, KOTOPHIE MOXHO
UCIO0JIb30BAaTh KaK OPUEHTHUPHI JUIsl MOCIEAyIoUero BeiOopa mpodeccun. Bo3mokHa Takke HMHTETpalus
OMOJIOTMYECKUX 3HAHUM C COOTBETCTBYIOIIMMU 3HAHHSIMH, MOJYYCHHBIMUA OOYYArOIIUMHUCS TIPU H3YyUCHHH
(bu3HUKN, XUMUH, reorpa@uu 1 MaTeMaTHKH.

CrpykTypa mporpaMMbel no yueObHOMy mnpenmery "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIH U
HBOJIFOLMOHHBIN MOAXObI K N3ydyeHHI0 6uonoruu. CoriacHoO UM, W3y4aroTcs CBOMCTBA M 3aKOHOMEPHOCTH,
XapakTepHble I KHUBBIX CHUCTEM PA3HOIO YPOBHsS OpraHU3alMd, 3BOJIOIMHM OPraHUYECKOro MHpa Ha
3eMiie, COXpaHEHHMs OMOJIOTMYECKOTO pa3HooOpa3usi miaaHeTsl. Tak, B 10 kiacce M3ydarOTCsi OCHOBBI
MOJIEKYJISIPHOM M KJIETOYHOW OHOJIOrHH, 3MOPUOJOTMM M OHOJOTMH pa3BUTHs, N€HETUKU U CENEKIUH,
OMOTEXHOJIOTMM M CHUHTETHYECKOM OHOJIOTHH, aKTYaJlU3UPYIOTCS 3HAHUSA OOydJaromMXcsl Mo OOTaHMKe,
300JI0THH, aHATOMHHM, (puznosioruu uenoBeka. B 11 kiacce M3ydyaroTcst SBOJIIOLMOHHOE YYE€HUE, OCHOBBI
9KOJIOTHH U y4eHHe o buochepe.

VYuebHblil npenmer «buonorus» mnpus3BaH 00ECHEYUTH OCBOEHHE OOYUYAIOIIMMUCS OHOJIOTHYECKUX
TEOPHUH U 3aKOHOB, WJEH, MPUHIMIIOB U MPABHUII, JIEKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYyYHOMH
KapTUHBl MHUpA, 3HaHUH O CTPOEHUH, MHOTOOOpa3Wu M OCOOEHHOCTSIX KIETKH, OpraHu3Ma, MOIYJISIHH,
OMOIIeH03a, SKOCHCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JIOCTH)KEHHUSAX, COBPEMEHHBIX MCCIIEOBaHUSIX B



OMOJIOTHH, TPHUKIATHBIX acCleKTax OWOJIOTMYECKUX 3HaHWUU. [l pa3BUTUS W TOMJEp)KaHUS HHTEpeca
oOyyaromuxcs K OMOJIOTUU HapsALy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepHalia B COJIEPKaHUH
MPOrPaMMBI TIO OHOJIOTHUH MIPETYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS W PA3BUTHUS TOW WM WHOM
obnmactu OWOJIOTHH, BKIAJIOM OTCUECTBEHHBIX U 3apyOCKHBIX YYEHBIX B pEIICHWE BaXHEHIINX
OMOJIOTUYECKUX U HKOJIOTHIECKUX MTPOOIIEM.

Heab wusydyeHusi ydeoHoro mnpeamera «buosorms» Ha yriayOn€HHOM YpOBHE — OBJaJICHHE
00yJaIONTUMUCS 3HAHUSIMHU O CTPYKTYPHO-(PYHKIIMOHAIBHON OpraHU3aI[uy KUBBIX CUCTEM Pa3HOTO paHTa U
npuoOpeTeHne yMEHUI MCIONIb30BaTh 3TH 3HaHUSA B (POPMHUPOBAHMM MHTEpECa K OMPEACIEHHOW 00IacTH
npo(hecCHOHABHON JIEATENIFHOCTH, CBSI3aHHOW ¢ OMOJIOTHMEH, WM K BBIOOpPY y4eOHOTO 3aBeleHHs JUIs
IIPOJIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHUs.

Jloctmxenne uLenu wu3ydyeHus yueOHoro mnpenMera «buosorus» Ha yriyOn€HHOM  ypOBHE
o0ecrieuynBaeTCsl PEICHUEM CJIeYIONINX 3a/1a4:

e OCBOCHHE OOYYAIOIIMMUCA CUCTEMBbI OMOJIOTHUECKHX 3HAHUN: 00 OCHOBHBIX OHMOJIOTUYECKUX TEOPHUSX,
KOHLEIIUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBWIaX, COCTaBISIONIMX COBPEMEHHYIO
€CTECTBEHHO-HAYUYHYI0 KapTUHY MHpa; O CTPOEHUH, MHOrooOpa3uM U OCOOEHHOCTSX OHOJOrHYECKUX
cucteM (KJI€TKa, OpraHu3M, MOMyJALHUs, BHJ, OMOreoleHo3, Ouocdepa); 0 BBIJAIOMIMXCS OTKPHITHSIX U
COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOJIOTHH;

e 03HAKOMJICHHE OOYYaIOIIMNXCA C METOJaMU TIO3HAHUS KMBOM TIPUPOJIBI: UCCIIEI0OBATEILCKUMH METOaMH
OMOJIOTUUECKNX HAyK (MOJICKYISIPHON M KJIETOYHOW OWOJOTHH, SMOPHOJIIOTHH W OWOJIOTHH Pa3BUTHA,
TE€HETUKH U CENEeKIH, ONOTEXHOJOTUU U CHHTETHYECKON OMOJIOTHH, NaJI€OHTOJIOTUH, KOJIOTHH); METOJaMHU
CaMOCTOSITEIBHOTO TIPOBEICHUSI OMOJIOTHYECKUX MCCIIE0BaHUH B JIA0OpAaTOPHUH U B TIpupo e (HabIoaeHue,
H3MepeHue, SKCIIEPUMEHT, MOIETTUPOBAHUE);

e OBJIaJIcHUE OOY4YaIOIIMMHUCA YMEHUSIMH: CaMOCTOSITENIbHO HAaXOJWUTh, aHAJIM3UPOBAThb U HUCIOJIB30BATh
OMOJIOTUUECKYI0 MH(OpPMAIIUIO; TOJB30BaThCS  OMOJIOTHYECKONM TEPMUHOJIOTHEH ¥  CHUMBOJIUKOM;
YCTaHaBIMBATh CBA3b MEXKIY pPa3BUTHEM OHOJIOTUM M COLHATBbHO-?PKOHOMUYECKUMHU U IKOJIOTUYECKHUMH
npo0ieMaMy YeJI0BEeYECTBA; OL[EHUBATh MOCIEICTBUS CBOCH JIEATEIHHOCTH MO OTHOIIEHUIO K OKPYXKaloIIeH
MPUPOJHON cpele, COOCTBEHHOMY 30POBBIO U 3I0POBBIO OKPYKAIOUIUX JIIOJEeH; OOOCHOBBIBATH H
cobmonath Mepbl TpOOUIAKTHKH WHOEKIIMOHHBIX 3a00JIeBaHWM, MpaBWia TOBEJACHUS B TMPUPOJE U
obecrnieueHns 06e30MacHOCTH COOCTBEHHOM KU3HEAEATEILHOCTH B UYPE3BBIYANHBIX CUTYalUSIX MPUPOIHOTO U
TEXHOTE€HHOT'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIE HayYHbIE OTKPHITHS B 001aCTH OMOJIOTHH;

e pa3BUTHE Y OOYYaIOLIUXCSI MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B IpOIlecce 3HAKOMCTBA C
BBIJAIOIIUMHUCA OTKPBITUSMH U COBPEMEHHBIMH HCCIIEJOBAHUSMHU B OHMOJIOTHH, pEIIAEMBIMHU €I0
npoOieMaMH, METOJOJIOTHEH  OHOJIOTUYECKOrOo  MCCIEeOBaHUs, MPOBEICHHS] AKCIEPUMEHTAIbHBIX
UCCIIeIOBAaHUM, pelieHns OMOJ0rHuYecKUX 3a1a4, MOJEIUPOBAHMS OMOJOTHYECKIX 0OBEKTOB U MPOLIECCOB;

e BOCHHTAaHHE y O0YYAIOIIMUXCS IIEHHOCTHOTO OTHOILIEHUS K YKUBOM MPUPOJE B IEJIOM U K OTJCJIbHBIM €&
oObeKTaM M SIBJICHUSIM; (POPMUPOBAHHE IKOJOTUUYECKOW, M€HETHUYECKON IpaMOTHOCTH, OOILIEH KyIbTYpbI
MOBEJICHUS B IIPUPOJEC; MHTETPAIIUN €CTECTBEHHO-HAYUHBIX 3HAHU;

e TpuUOOpeTeHHe 00YJaIOIUMUC KOMIETEHTHOCTH B PAIllHOHAIBHOM MPUPOOTNOIb30BaHUU (COOII0IeHUE
MpaBWJI TIOBEIEHUS B MPHUPOJIE, OXPaHbl BHUJIOB, JKOCUCTEM, OuOChepbl), COXpaHEHHUH COOCTBEHHOTO
3I0pPOBbS U 37I0POBbsI OKPYKAIOIIUX JItoJIel (coOmoaeHust Mep npoduiIakThKy 3aboaeBaHuii, oOecrieueHue
0€30MacCHOCTH KU3HEEATEIIbHOCTH B YPE3BBIUAHHBIX CUTYALUSIX MPUPOJHOTO M TEXHOTCHHOTO XapakTepa)
Ha OCHOBE UCTOJIb30BaHUS OMOJIOTMUYECKUX 3HAHUI U YMEHUN B MTOBCEHEBHOM JKU3HH;

e CO3/IaHHE YCIOBUU /Ui OCO3HAHHOTO BbIOOpa OOYYAIOIIMMHUCA WHIUBUIYAIbHOW 00pa3zoBaTENbHOM
TPAaeKTOPUH, CIIOCOOCTBYIONIEH MocenyouemMy npopeccuoHaIbHOMY CaMOOIIPEIENIEHUI0, B COOTBETCTBUHU
C MHIMBHIyaJIbHBIMU HHTEPECAMHU U TIOTPEOHOCTSIMH PErHoHa.

OO11ee yMcIo YacoB, OTBEACHHBIX HA 3yYeHHE OMOJIOTHH Ha YTiyOJIEHHOM YPOBHE CpeTHEro 00IIero
obpa3zoBanus, cocrapiusieT 204 gyaca: B 10 kimacce — 102 vaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3
yaca B HEJIEIIO).

O160p opraHu3aIMOHHBIX (POPM, METOJIOB U CPEICTB 00YUEeHUS OUOIOTHH OCYIIECTBISETCS C YUETOM
CHenu(pUKA €ro COJAepKaHUS W HAMpPaBICHHOCTH Ha NPOJOJDKEHHE OHOJOTHYECKOro OO0pa3oBaHUS B
OpraHMU3aIUsIX CPeTHEro MPo(ecCHOHATBLHOTO U BRICIIEro 00pa3oBaHUs.

OO0s13aTeNIbHBIM yCIIOBUEM TPU OOY4YEHUU OMOJIOTUU Ha YrIIyONEHHOM YPOBHE SIBJISIETCS MPOBEICHUE
nabopaToOpHBIX U MpakTUYeCKuX padoT. Takke ydacTue OOYYArOIIMXCS B BBITIOJHEHUH MPOEKTHBIX H
y4eOHO-UCCIeIOBATENIbCKUX Pad0T, TEMATHKa KOTOPBIX OMPEIENSIeTCS YYUTEIeM Ha OCHOBE WUMEIOIIMXCS
MaTepuaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOJHBIX YCIOBUM.



COJEPKAHUE OBYYEHUA
10 KUIIACC

Conepxanre MNpPOTpaMMBbl, BBIJACIEHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY TOCYIAPCTBEHHOMU
uroroBoit arrecraruu (I'MA).

Tema 1. Buosiorusi kak Hayka

CoBpemeHHass OHWOJOTHS — KOMIUIGKCHAs Hayka. Kparkas wucrtopus pa3BUTHS OHOJOTHH.
buonornveckre Hayku W HM3y4aeMmble UMH TpoOsieMbl. DyHIaMEHTaIbHBIC, MPHUKIATHBIC W ITOMCKOBBIC
Hay4HbIE UCCJICIOBAHUS B OMOJIOTUH.

3nauenue Owosiornd B (POPMHPOBAHMHM COBPEMEHHOW E€CTCCTBCHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccun, cBa3anHbie ¢ Ouosorueil. 3HadeHHe OMOJIOTUM B MPAKTUYECKOW AEATEIbHOCTH YeNOBEKa:
MEIUIIUHE, CETHCKOM X035HUCTBE, TPOMBIIIUICHHOCTH, OXpaHe TTPUPOJIBL.

JdeMoHcTpanuu

Hoptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseit, I'. Menpens,
B. W. Bepnanckuii, WM. II. IlaBnoB, M. W. Meunuko, H. W. BaBumo, H. B. Tumodees-Pecopckuii,
Hx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmnuiel u cxembl: «CBsi3b OMOJIOTHH C IPYTUMH HayKaMu», «CrctemMa OMOJIOTUUECKUX HAYK.

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

KuBbpie cucTemMbl Kak mpeaMeT u3ydeHus Owuosornn. CBOWMCTBAa J>KUBBIX CHCTEM: EIUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IE€JIOCTHOCTBH, CJIOKHOCTh W YHOPSIOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CAMOOPTaHU3AIIMsI, CAMOBOCIIPOU3BE/ICHNE, PA3IPAKUMOCTh, U3MEHYHBOCTH, POCT U Pa3BUTHE.

YpoBHM OpraHu3anuy >KUBBIX CUCTEM: MOJIEKYJISPHBIA, KJIETOYHBIN, TKAaHEBBIH, OPraHU3MEHHBIN,
MOMYJISIIIMOHHO -BUIOBOM, 9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKU ), OonocdepHbIi. [Tpomeccsr,
MIPOUCXOJIAIINE B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKU >KMBOrO. JKM3Hb Kak (popma CyliecTBOBaHHUSA
Matepun. Hayku, nzydaromiye *uBble CUCTEMBI HA PAa3HBIX YPOBHSAX OpraHU3alllu.

N3yuenne kuBBIX cucteM. MeToasl Owojornyeckod Haykd. HaOmronmeHue, wu3MepeHue,
SKCIEPUMEHT, CHUCTeMaTh3alus, MeTaaHanu3. [IoHsATME O 3aBUCHMMOW M HE3aBUCUMON NEPEMEHHOM.
[TnanupoBanue skcnepumenta. [loctaHoBka u npoBepka runote3. Hynesas runoresa. [TonsTre BbIOOpKH U
e€ nocroBepHOCTh. Pazdpoc B 6uonorunueckux AaHHbIX. OleHKa JOCTOBEPHOCTH MOJYYEHHBIX Pe3yJIbTaTOB.
[IpuunHbI HCKa)KEHUS PE3yIbTATOB dKCIeprUMeHTa. [IoHsATHE CTaTUCTHUECKOTO TecTa.

JdemoHcTpauuu

Tabmnunpl u cxeMbl: «OCHOBHBIC TIPU3HAKH KU3HWY», «bronornyeckue cuctemon», «CBOMCTBA KUBOU
MaTepumn», «YPOBHH OpraHU3alUH >KMBON MPUPOID, «CTpOoeHHE KUBOTHON KIETKN», « TKaHU )KMBOTHBIXY,
«CHcTeMbl OpraHoOB YeJIOBEYECKOro opranuzMay, «buoreoneHos», «buochepa», «MeTo1bl U3y4EHUS KUBOU
TIPUPOIBI».

O6opynoBanue: naboparopHoe 00OpyIdOBaHHE M TPOBEIACHHS HAOMIOACHHUM, W3MEpeHUl,
AKCIEPUMEHTOB.

Tema 3. buosiorust KjieTkn

Knetka — cTpykTypHO-GyHKIMOHANbHAs €IUHUIA XKUBOTO. McTtopust OTKpbITUS KieTkH. PaboTbl
P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. [llneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHHS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToipl MOJEKYISPHONH M KIETOYHOW OWMOJIOTMU: MHUKPOCKOMHS, XpoMaTtorpadus, 31aexTpodopes,
METO/I MEYEHBIX aTOMOB, Au(depeHInanbHoe HeHTPUPYTHPOBaHUE, KyIbTUBUPOBAHUE KIETOK. M3yueHue
Quxcuposannvix Klemok. DIEKTpOHHAs MHUKpockonus. KowugokanvHas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyyeHue Kiemox.

JdeMoHcTpanuu

Hoptpertsl: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabauiel 1 cxeMbl: «CBETOBOM MUKPOCKOID», «INEKTPOHHBIH MHKpPOCKOM», «McTopusi pazButus
METOJI0B MUKPOCKOITUI.

O6opynoBaH#e: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnapaThl  PACTUTENBHBIX, JKMBOTHBIX H
OaKTepUaTbHBIX KIETOK.




IpakTuueckas padora 1 «V3yueHne MeETONOB KIETOYHOH Owmonorum (XpomaTorpadus,
anekrpodopes, muddepennuanpHoe neHTpudyrupoanue, [ILP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XUMHUYECKUN COCTaB KIETKM. Makpo-, MUKpO- U YJIbTPAMHMKPOXIEMEHTHl. Bona u €€ posb Kak
pacTBOPUTEIIS, peareHTa, yuacTHE B CTPYKTYPUPOBAHUU KIIETKHU, TEIUIOPErYIsIiMY. MuHEpaabHble BELECTBA
KJIETKHU, UX OHoJIoru4eckast poJib. Pojib KaTHOHOB M aHHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKH. buosornueckue mnoiaumepsl. beiaku. AMHHOKHCIOTHBIM COCTaB
6enkoB. CTpykTyphl OenkoBO# Mosekyinsl. [lepBuuHasi cTpykTypa Oeika, MEeNnTUAHAas CBs3b. BTopudHas,
TpEeTUYHasl, dYeTBepTHUYHas CTPYKTyphl. J[lenarypaums. CoiictBa OenkoB. Kitaccuduranus Oenkos.
buonoruueckue pynknum 0enxoB. [lpuonsi.

VYrneBoasl. MoHocaxapuapl, JIucaxapujipl, OJMrocaxapuipl M mnonucaxapuabl. OOwuUN 1uiaH
CTpOEHUS U (PU3UKO-XUMUYECKHE CBOMCTBA YIiIeBOA0B. buonorndeckue GyHKIMKN YriieBOJOB.

Jlunuger. TuapodunsHo-runpodoOHbie cBoicTBa. Kiaccudukanuss aunuaoB. TpuUTIUALIEPUIBI,
dbochomumnuapl, BOCKH, crepouabl. buonorndeckue GyHkiuu aunuaoB. OOmue cBOCTBa OMOJIOTUYECKUX
MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOJIYIPOHUIIAEMOCTb.

Hyxneunosbie kucnotsl. JITHK u PHK. Crpoenne nyxienHoBbix kuciaoT. Hykneorunsl. [IpuHimn
komruieMenTapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoitHas crimpans. MecToHaxoxaeHHe U
ounonornueckue ¢pynkuu JJHK. Bugst PHK. ®ynkiuun PHK B knetke.

Crpoenune mosekyinsl AT®. Makposprudeckue cBsizu B Mosiekyiae AT®D. buonornyeckue QyHKIMm
AT®. BoccTaHOBJICHHBIC TIEPEHOCUUKU, UX QYHKIUH B KIeTKe. [pyeue Hykneozuompugocghamer (HTD).
CexenupoBanue [IHK. Memoowl eenomuxu, mpanckpunmomuku, npomeomuxu.

CrpykrypHass Ouonorusi: OuOXMMHUYECKHME U OHOo(H3MUecKHe HCCIeAOBaHMUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJEKYN. Mooderuposanue cmpykmypol u QYHKYUti OUOMONEKY U UX
Komniexcos. Komnvromepuwiii Ouzaiin u opeaHudeckuii cunmes 6UOMOIEKY U UX HENPUPOOHLIX AHANIO208.

JdemoHcTpauuu

Hoptperer:  JL Tlomuur, JIx. Yorcon, @.Kpuk, M. Yuinkuuac, P.®panxnun, @. Canrep,
C. Ilpy3unep.

Jlnarpammel: «PacnpeneneHue XMMHUYECKHX AJIEMEHTOB B HEXHMBOW mpupoie», «PacmpeneneHue
XUMUYECKUX 3JIEMEHTOB B )KMBOU IPUPOIE».

Tabauibl u cxeMmbl: «llepuoanueckas TaOnuIa XUMUYECKHX 3JIEMEHTOB», «CTpOeHHE MOJIEKYIbI
BOJbI», «BemectBa B cocrtaBe opraHuzMoB», «CTpoeHue MoJieKylbl Oenka», «CTpyKTypbl OelIKOBOM
MOJIEKYJIb», «CTpOEHHE MOJIEKYJ YTIIEBOJIOB», «CTpOEHHE MOJIEKYJ JUIIUI0BY», «HYyKII€MHOBBIE KUCIOTHI»,
«Ctpoenue moJiekysibl ATDy.

O6opynoBaHue: XUMUYecKast Iocyia 1 000pyI0BaHUE.

Jla6opaTopuasi padora 1 «O0HapyXeHHEe OEJIKOB C MOMOIIBI0 KAYECTBEHHBIX PEAKIUII.

JladopaTopHas padora 2 «lccnenoBaHue HYKIEMHOBBIX KHCIIOT, BBIJCICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema S. Ctpoenne u GyHKIHHN KJIETKH

Tunbel  KIETOK:  dykKapuoTHYecKas W mpokapuoTudeckas. CTpyKTYpHO-(PYHKIIHOHATbHBIE
00pa3oBaHUs KIETKH.

CrpoeHue mnpokapuoThyeckoil kieTku. Kierouynas crteHka Oakrepuil u apxeid. OcoOeHHOCTH
CTPOEHHUsI TeTepoTpo(pHOM M aBTOTPO(HONH NPOKAPHOTUYECKUX KIETOK. MeCTo M pojb NPOKAPUOT B
OnoIIeHO3aX.

CrtpoeHre ¥ (yHKIMOHMpPOBaHME JyKapUOTHYEeCKOM kieTku. [lnmasmarndeckas wmemOpaHa
(mnazmanemma). CTpykTypa miia3MaTHueckod MemOpaHbl. TpaHCHOPT BELIECTB uepe3 IIa3MaTUYECKyHo
MeMOpaHy: naccuBHBIM (quddy3us, oOneruénHas nud¢y3us), aKTUBHBIMN (MEPBUYHBI M BTOPUYHBIN
akTHBHBIN TpaHcnopt). ITomynponumnaemocts MeMOpansl. PaboTa HaTpuii-kanueBoro Hacoca. DHIOLMTO3:
NUHOLUTO3, (aronmuro3. Ok3ouuto3. Knerounas crenka. CTpykTypa W (PyHKIMHM KJIETOYHON CTEHKH
pacteHuii, rpuboB.

Hutormasma.  Llurozomb.  Lutockener.  JIBwkenue  nutoruiasmel.  OpraHouabl — KIIETKH.
OnnomeMOpaHHBIE OPraHOMIBI KJIETKHU: 3HIoMIazMarudeckas ceth (OIIC), anmapar ['onbmku, TU30COMBI,
uX cTpoeHue M (GyHKIMH. B3aumMocBsA3b 0JJHOMEMOPaHHBIX OPraHoOMJIOB KieTKu. CTpoeHHe IpaHyssipHOTO
petukynyma. Mexanusm nanpaeienus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX



MeMOpaH. ['mankuii (arpaHyJsIpHBIN) SHAOTUIA3MATUYECKUN peTukynyMm. CekperopHas (yHKIHs armapara
Tomemxu. Moouguxayus 6berxos 6 annapame [ onvoocu. Copmuposxka bOenxkos 6 annapame I onvooicu.
Tpancnopr BewecTs B KJIeTKe. Bakyosn pacturenbHbIX KieTok. Kierounstii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOM bl KJIETKU: MUTOXOHJIPUH, IIIACTUIBL. [Ipoucxoocoenue MumoxoHopuu u
nracmuo. Cumobuoeenez (K.C. Mepeosickoscxuii, JI. Mapeynuc). CtpoeHne u (QyHKIIUM MHTOXOHAPUN H
rwiactua. [lepBuyHble, BTOPUYHBIE U CIIOKHBIC TUIACTHIIBI (DOTOCHHTE3UPYIOMINX 3YKapUOT. XJIOPOIUIACTHI,
XPOMOILUIACTBI, JICUKOTIACTHI BBICIIUX PACTCHUM.

HememOpanusie opranouabl kietku CtpoeHne W (QyHKIMHM HEMEMOpaHHBIX OPraHOWIOB KIIETKH.
PubGocomel.  [lpomescymounvie  punamenmsi. MukpodunaMeHTsl. AKmuHogvle MUKPOQDUIAMEHMDbL.
MpllieuHble KIETKU. AKMmuHo8ble KOMHOHEHMbl HeMbluleunblx Kiemok. Mukporpybouku. Kierounsrit
ueHTp. CTpoeHue U JBUKEHHUE KI'YTHUKOB U pecHHYeK. MUKpOoTpyOouku muToriasMel. Llentpuons. benku,
accoyuuposantvle ¢ MUKpoguiamenmamu u Muxpompyooukamu. Momophule 6enxu.

SAnpo. OGosiouka siipa, XpOMaTHH, KapuOIUIa3Ma, SJIPHIMIKH, UX CTpOeHHE W (QYyHKUUHU. SaepHbIi
0enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PacHOIOKEHUE XPOMOCOM B MHTEpP(a3zHOM siape. JyXpomamuH u
cemepoxpomamur. benku XpoMaTuHa — TUCTOHBI. /{uHamuka s0epHou 00010YKu 6 mumo3ze. Hoepmbiii
mpancnopm.

Knerounsie BxmtoueHus. CpaBHUTEIbHAs XapaKTEpUCTUKA KIETOK JyKapuoT (pacTUTENIbHOM,
KUBOTHOM, TpHUOHOI).

JdeMoHcTpanuu

IMoprpetsr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabouiel u cxembl: «CTpoeHHE SyKapuOTHYECKOW KiIeTKH», «CTpoeHHe >KHUBOTHOM KIIETKHY,
«CTpoeHHE PacTUTENBHONU KIETKW», «CTpOoeHHuE MHUTOXOHIpUN», «Anapo», «CTpoeHne MpOKapHOTUYECKON
KIIETKI.

O6opynoBaHHe: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaTbl pPACTUTENbHBIX, KUBOTHBIX KIETOK,
MUKpOTpenaparbl 6aKTepHalbHbIX KIETOK.

JladopaTopHas padora 3 «l3ydyeHne CTpOEHHUs KIIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTnyeckas padora 2 «/3yueHne cBONCTB KJIETOYHONH MEMOpaHBD».

IIpakTnyeckas padora 3 «3ydeHne IBMKCHNS IATOIUIA3MbI B PACTUTENBHBIX KIIETKAX).

Tema 6. O0MeH BellecTB U NMpeBpalleHre JHEPruM B KJIeTKe

AccuMmwiIALMS YU JAUCCUMUJISIMS — JBE CTOPOHBI MeTaboiu3Ma. Tumel oOMeHa BEIIECTB:
aBTOTPOHBIH U TeTepoTpo(HBIN. YuacTHe KHUCIOpoJa B OOMEHHBIX Mpolleccax. DHEPreTHUecKoe
obecrieuenue kieTKu: npeBpamienne AT® B oOMeHHBIX mporeccax. @epMeHTATUBHBIA XapaKTep peakIui
KJieTouHoro metabonusma. depmMeHTbl, UX CTPOCHHME, CBOWCTBA W MexaHM3M JaeiicTBus. KodepMeHTHI.
Otnuuusi (QepMEHTOB OT HEOPraHWYECKUX KaTalIn3aToOpoB. beNKu-aKTUBATOpPhl U OEJIKH-UHTUOUTOPBHI.
3aBUCUMOCTh CKOPOCTH (pepMEHTATUBHBIX PEAKLUN OT pa3IHuHbIX (PaKTOPOB.

[lepBUUHBIN CHHTE3 OpPraHUYECKUX BELIECTB B KieTKe. DOTOCUHTE3. AHOKCUEHHbIN U OKCUSEHHDIU
Gpomocunmes y o6axmeputi. Ceemocoduparoujue nuemenmsl U NUSMEHMbl peakyuoHHo2o yeHmpa. Ponb
XJIOpoIUIacToB B mporecce (otocunteza. CBeroBas u TeMHOBas ¢a3bl. Pomoovixanue, Cz., Cs. u CAM-
munvl ¢pomocurnmesa. llpogykTuBHOCTH (poTOocMHTe3a. BnusHue pa3nuuHbiX (GAKTOPOB HA CKOPOCTH
¢doTocunTe3a. 3HaueHue PoTocuHTE3A.

XemocuHre3. Pa3HooOpasue OpraHu3MOB-XEMOCHHTETHKOB: HUTpuUduUUUpyIonne OakTepuw,
xKene300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.

AnHanrpoOHbIe opraHu3Mbl. Buasl Opoxenus. [IpoaykTsl OpokeHUs U UX UCHOJIB30BaHUE YEIOBEKOM.
AHa’poOHBIE MUKPOOPraHU3MBbI KaK 00BEKTHl OMOTEXHOIOTHH U BO30YIUTENN O0Ie3HEH.

AdpoOHBIE OpraHu3MBbl. DTambl 3HepreTudeckoro oomena. IloaroroBurenbHblid dTam. [nukonn3 —
OECKHCIOPOIHOE PACHIETUICHUE TITFOKO3HI.

buonorudeckoe oOKucCleHHe, WM KJIETOYHOE JbIxaHue. Ponb MHUTOXOHApPWUN B Mpolieccax
ouonormdeckoro okucieHus. uknnyeckue peakuuu. OxucnutenbHoe dochopunupoBanue. Iuepeus
Membpannoeo epaduenma npomonos. Cunmes AT®: paboma npomonnoi AT@-cunmaszwi. [IpenmyriecTBa
a’po0OHOro MyTH 0OMEHa BEIIECTB Mepe]] aHadpOoOHBIM. DPHEKTUBHOCTH SHEPTETUUECKOT0 OOMEHA.

JdeMoHcTpanuu

Hoptperst:  JIx. [Ipuctnu, K. A. Tumwupsize, C. H. Bunorpanckuii, B. A. DHrensrapar,
I1. Mutyenn, I'. A. 3aBap3uH.



Tabmuiel u cxembl: «DoToCUHTE3Y», «IHEpreTudeckuii ooMen», «buocuuTe3 Oenka», «CTpoeHue
dbepmenTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyIOBaHWE ISl TPUTOTOBJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOTIPETIApaTOB.

JlaGopaTtopHnass padora 4 «/3ydyeHue KaTaJTUTHYECKOW AKTUBHOCTH (EPMEHTOB (Ha NpuMepe
aMuUJIa3bl WIK KaTanas3bl)y.

JlaGopaTropuas padora 5 «/3yueHue (epMEHTATHBHOTO paCIICIUICHUS MEPOKCHAA BOAOpPOJA B
PaCTUTENBHBIX U )KUBOTHBIX KIJIETKAX).

JlaGopaTopHasi pa6ota 6 «CpaBHEHHE ITPOLIECCOB POTOCUHTE3A U XEMOCHUHTE3A.

JlaGopaTopnasi padota 7 «CpaBHEHHE MTPOLIECCOB OPOKEHUS U JIBIXAaHUSD».

Tema 7. HaciieactBeHHasi HHpopManus U peajau3anus eé B KJIeTKe

Peaknun matpuuHoro cuuresa. [IpUHIMN KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO CHHTE3A.
Peanuzamnust HacnenctBeHHor wuHpopManuu. ['eHeTHMdeckwil KoJa, €ro CBOWCTBA. TpaHCKpHUIIIUA —
MarpuuHblii cuHTe3 PHK. IlpuHOunmel TpaHCKpUNUMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJLIEIBHOCTD,
acumMmeTpudHOCTh. Cospesanue mampuunsix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancnsus u e€ sranbl. Yuactue TpancnopTHeix PHK B 6uocunTese Oenka. YcnoBust OMocuHresa
oenka. KogupoBanue aMuHOKUCIOT. Posib pubocom B GnocuHTE3€e Oernka.

Coepemennvie npedcmasnenusi o cmpoeruu 2eHog. Opranuzanysi reHoMa y IpOKapuoT U IYKapHOT.
Perynsuusi aktuBHOCTH TeHOB y mpokapuoT. ['mmorte3a omepona (®. XKakoob, XK. Mano). MoaekynapHule
MeXanu3mbl IKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pecynsayuu pabomel 2enos. Perynauus
0OMEHHBIX MPOIeCCOB B KieTKe. KieTouHslit romeocTas.

Bupycer — Hexnerounbsie (GOpMBI KU3HU U OOIUTaTHBIC Mapa3uThl. CTpOEHUE MPOCTHIX M CIOKHBIX
BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuswennvii yuxn JHK-coodepocawux eupycos, PHK-
cooeparcawux supycos, bakmepuogazos. Qopamuas mpancKpunyus, pesepmasa, uHmezpasd.

BupycHbie 3a0oseBanus uenoBeka, >XMBOTHBIX, pactenmit. CIINI], COVID-19, commanbHble U
MEHUIMHCKUE MPOOIEMBIL.

buoungopmamuxa: unmeepayus u aumanuz Oonvwux maccusoe («bigdata») cmpyxmypHwix
ouonocuueckux daunuvix. Hanomexnonocuu 6 ouonoeuu u meouyure. Ilpoepammupyemvle hynkyuu b6enxos.
Cnocobwi 0ocmaexu nekapcms.

JdemoHcTpauuu

IMoptpetsl: H. K. Konsuos, [. . UBaHOBCKUIA.

Tabnuup! u cxembl: «brocunTes Oenkay, «['eHeTHYeCKU Ko», «Bupyce», «bakrepunodarn.

IIpakTuyeckasi padora 4 «Co3iaHue MOJEIIA BUPYCAy.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounslii nukin, ero mepuoisl u perymsiuus. Murepdasa u mMuto3. OCOOEHHOCTH NPOLIECCOB,
npoTekarolux B uHTepdasze. IloaroroBka kieTku K AeneHuto. IlpecuHreTnueckuil (MOCTMUTOTHYECKH),
CHUHTETHUYECKUI 1 MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHoabl UHTEp(da3bI.

Marpuunblii cunte3 JJHK — pemnmmkanus. [lpunnuner permukaruu JIHK: koMmiieMeHTapHOCTb,
IIOJIYyKOHCEPBAaTUBHBII CUHTE3, aHTUNapauienbHOCTh. Mexanusm pemukanunun  JIHK.  Xpomocomsl.
Crpoenue xpomocoM. Tenomepsl u TenoMepasa. XpOMOCOMHBIN HA0OP KJIETKH — KapUOTHUIL. JIUTUIIONIHBIN 1
rarIouHbIN Habopbl XpoMocoM. I"'omMooruyHbie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Henenne xnerkn — muto3. CTraguum MHUTO3a M NPOMCXOALIME B HHUX INPOLECCHl. THIIBI MUTO3a.
Kapunoxunes n nmuroknses. buonornueckoe 3HaueHne MUTO3a.

Perynsus MUTOTHYECKOTO ITUKIA KIeTKH. [IporpaMMupyemMas kiaetouHast THOeb — aromnros.

Knerounoe sapo, XpoMOCOMBI, (PyHKIMOHaNbHAas TE€HOMMKA. Mexanusmbl nponughepayuu,
ougppepenyuposxu, cmapenus u eubenu kiemox. «L{ugposaa knemxa» — buounHgopmamuueckue mooenu
GQYHKYUOHUPOBAHUS KNeMKU.

JdeMoHcTpanuu

Tabnuiel u cxembl: «KU3HEHHBIN LUK KIETKH», «MHUTO3», «CTpoeHre XpoMocomy, «Permkanus
JIHK».

OGopynioBaHue: CBETOBOI MUKPOCKOI, MUKpoIpenapaTsl: « MUTO3 B KJIETKaX KOPEIIKa JTyKa.

JlabopaTopHas padora 8 «/3ydyeHrne XxpoMOCOM Ha FOTOBBIX MUKPOIIPENIapaTax».




JlaGopaTopuas pa6ora 9 «HaGmonenne MuTo3a B KIETKaxX KOHYMKA KOpELIKa JIyKa (Ha TOTOBBIX
MHUKpOIIpenaparax)».

Tema 9. CTpoenune u pyHKIMH OPraHU3MOB

Bbuonornyeckoe pasHooOpasue opraHu3MoB. OJHOKIETOYHBIEC, KOJOHHAJIbHBIC, MHOTOKJIETOYHBIC
OpraHU3MBI.

OCOOCHHOCTH CTPOCHUS M KHU3HEICSATEIHLHOCTH OJHOKIECTOYHBIX OpraHm3MoB. bakrepuw, apxewu,
OJIHOKJIETOYHbIE I'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, Apyrue NpoTUCThl. KosloHHabHbIE OpraHU3MBI.

B3aumocBs3p yacTeil MHOTOKJIETOUHOTO Opranu3ma. TKaHH, OpraHbl U CUCTEMbI OpraHoB. Opranusm
Kak exuHoe nenoe. ['omeocras.

Txanm pactenuil. Tumbsl pacTUTENBHBIX TKaHEH: oOpa3zoBarenbHAs, MOKPOBHAS, MPOBOJIIASL,
OCHOBHas, MexaHHueckas. OCOOEHHOCTHM CTpPOEHUS, (YHKIMA H paCIOJOKEHUsS TKaHEH B OpraHax
pacTeHui.

TkaHM >KMBOTHBIX M 4eJIOBEKA. THUIbI JKMBOTHBIX TKaHEW: SIIMTENINAJIbHAsA, COCOUHUTEIbHAS,
MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpOEHUs, PYHKIMN M pacHoJIOKEHUsl TKaHel B opraHax >KMBOTHBIX U
YEJI0BEKa.

Opranbl. BereratuBHble U TeHepaTUBHbIE OpraHbl pacTeHuil. OpraHbl M CUCTEMBI OpPraHOB
JKUBOTHBIX U yesoBeka. OyHKIIMY OpraHOB M CUCTEM OPIaHOB.

Omnopa Ttena opranusmoB. Kapkac pacrenmii. Ckenerbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyHBbIil 1 BHyTpeHHNH cKeneT. CTpOEHUE U TUIIbI COEAMHEHUS KOCTEH.

JIBuKeHHe OpraHu3MoB. JIBHKEHHE OJIHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE, >KTYTUKOBOE,
pecHrnuHOe. [IBMKE€HME MHOTOKJIETOYHBIX PACTEHMI: TPONMMU3MBI M HACTUHU. J[BHJKEHHE MHOTOKIJIETOYHBIX
KUBOTHBIX U YeJIOBeKa: MbllieuHas cuctema. Pednexc. CkeneTHble MBIl U UX paboTa.

[Intanne opranusmoB. Iloryomenne BOJBI, YIVIEKUCIONO Tra3a W MHMHEPAJIbHBIX BELIECTB
pacreHusAMH. lIuraHme >KUBOTHBIX. BHYTpHIOIOCTHOE M BHYTPHUKJIETOYHOE muiieBapeHue. Ilutanue
MIO3BOHOYHBIX  KUBOTHBIX. OTxaensl NHMINEBApUTEIBHOTO  TpakTa. lIMIeBapUTENbHBIE  JKEIE3BI.
[InmeBapuTenpHas CUCTEMA YEJI0BEKA.

Hpixanue opranm3moB. Jlpixanue pacteHuid. Jlpixanwe xuBOTHBIX. Juddysus ra3zoB uyepes
NOBEpXHOCTh KiIeTKU. KokHoe npixaHue. JlpixarenbHas MOBEpXHOCThb. XKabepHoe M JErOYHOE JbIXaHUE.
JIpIXaHWe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOUMOHHOE YCIOXHEHHE CTPOCHUS JIETKUX
II0O3BOHOYHBIX JKMBOTHBIX. JIpIXaTeinpHas CHUCTEMa 4YeIOBEKa. MEXaHHM3M BEHTWIALUU JIETKUX y NTUL U
MJIEKONUTAOMUX. Peryssiuus npixanus. J{pixarenbHbie 00bEMBI.

TpaHcnopr BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBI PacTeHHMH. TpaHCHOpPT BEIECTB Yy
XKUBOTHBIX. KpoBeHOCHass cucreMa u €€ opranbl. KpoBeHOCHas cucTeMa IO3BOHOYHBIX >KMBOTHBIX H
yenoseka. Cep/lie, KPOBEHOCHBIE COCYAbI U KpoBb. Kpyru kpoBooOpalieHns. BOIIOLUOHHBIE YCIOKHEHUS
CTPOEHHUS KPOBEHOCHOW CHCTEMBbI IO3BOHOUHBIX AKHMBOTHBIX. PaboTa cep/ua u e€ peryssiuus.

Brinenenune y opranuzmoB. Beingenenue y pacreHuid. Boiaenenue y skMBOTHbIX. COKpaTHUTEIbHbIE
Bakyosu. Opransl BelaeneHus. Ounbrpanus, cekpeuns U 00paTHOE BCachblBaHUE KAaK MEXaHHU3MbI PaOOTHI
opraHoB BbiaeneHus. CBsA3b MOJIOCTH Te€jla C KPOBEHOCHOW M BBIIEIMTEIBHOW cUCTEeMaMM. Beiaenenue y
II03BOHOYHBIX JKUBOTHBIX U yenoBeka. Ilouku. Crpoenue u pyHkiuonupoBanue Hedpona. OOpa3oBaHue
MOYH y YEJIOBEKA.

3ammra y OpraHu3MoB. 3alluTa Yy OJHOKIETOYHBIX OpraHu3moB. CHopbl OakTepuil M LMCTHI
IIPOCTEHIINX. 3alUTa y MHOTOKJIETOYHBIX pacrteHuil. Kyrukyma. CpencrBa ImacCMBHOM M XUMHYECKOMN
3auThl. DUTOHLUIBI.

3amura y MHOTOKJIETOYHBIX JKMBOTHBIX. I[OKpOBBI M MX HpOM3BOJHBIE. 3alllUTa OpraHU3Ma OT
Oone3neld. MIMMyHHas cucrema yenoBeka. KieTouHelif W ryMopaibHbIE MMMYHUTET. BpoxaéHHbI M
npuoOpeTéHHbIN cnennduyecknii UMMyHUTET. Teopus KIOHaNbHO-ceIeKTUBHOTO uMMmyHHTeTa (I1. Dprux,
®. M. bepner, C. Toneraa). BocnanurensHble 0TBEThl OpraHu3MoB. Poiib BpOXXJIEHHOTO MMMYHUTETA B
Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxkuMocTs M peryisinus y OpraHu3MoB. Pa3ipaXuMOCTh y OJHOKIIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisnus y pacTeHui. POCTOBbIE BEIIECTBA U UX 3HAYCHUE.

HepBHasi cucrema u pediexTopHas peryasiuus y KUBOTHBIX. HepBHas cuctema u €€ OTJEIBI
OBOJIIOLIMOHHOE YCJIOKHEHNUE CTPOEHUST HEPBHOM CUCTEMBI Yy MKXUBOTHBIX. OTHAEIBI TOJIOBHOIO MO3Ta
MIO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexropnas nyra. besycioBHbIe U YCIOBHBIE peIeKChI.



['ymopanibHast perynsuus U SHIOKPUHHAS CUCTEMa >KMBOTHBIX M yesoBeka. JKese3bl SHIOKPHUHHOMN
CUCTEMBbl M HUX TOPMOHBL JlelicTBUE TOPMOHOB. B3auMMOCBS3b HEPBHOM H 3HIOKPHUHHOM CHCTEM.
I'unoranamo-runoduzapHas cucrema.

JdeMoHcTpanuu

[Toprper: U. II. I1aBnoB.

Tabauiel u cxembl: «OIHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIETOYHBIE BOJAOPOCTN», «bakTepuny,
«IIpocreiiuey, «Opranbl I[BETKOBBIX pacTeHHi», «CHCTEMBl OPraHoB TO3BOHOYHBIX JKMBOTHBIXY,
«BHyTpeHHee cTpoeHHe HaceKOMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHue cTelms»,
«CTpoeHHne JIMCTOBOM IUTACTUHKWY», «TKaHM >XMBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas
cucremay, «KpoBeHocHas cucremay, «/lpixarensHas cucremay, «HepBHas cucremay, «Koxa», « MpleuHas
cucteMay, «BwiienuTtenpHas cucrema», «IHIOKPUHHAA cucTeMay, «CTpoeHue MbIiby, «MMyHUTET?,
«KummeunomnosnoctHeie», «CxeMa MUTaHUS pacTeHu», «KpOBEHOCHBIE CHCTEMBI MIO3BOHOYHBIX )KUBOTHBIXY,
«Ctpoenne tuapel», «CTpoeHue IiaHapuny», «BHyTpeHHee CTpoeHHe H0XKIEBOTO uepBs», «HeppHas
cuctema peio», «HepBHas cucrema nsrymkny, « HepBHas cuctema npecMbikaomuxcs», «HepBHas cuctema
ntuiy, «HepBHas cucrema muekonuTaronux», «HepBHas cuctema yenoBeka», «Pediexcey.

OOopyznoBaHue: CBETOBOM  MHKPOCKOI, MHUKpOIpEnaparbl  OJHOKIECTOYHBIX  OPraHU3MOB,
MHKpONpENapaTbl TKAaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOXKHUX, JKUBbBIC
AK3EMIUISIPhl KOMHATHBIX PaCTeHUH, TepOapuul paCTeHUM pa3HBIX OT/AENOB, BIAXXHBIC MPETapaThl >JKUBOTHBIX,
CKEJIEThI MO3BOHOYHBIX, KOJUICKIIMH OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET UYeJOoBEKa, 000pyIOBaHUE s
JIEMOHCTpPAIMM TMOYBEHHOTO M BO3JAYIIHOTO THUTAaHUS PACTCHUM, pacUIeryICHUs Kpaxmajia M OeJIKOB TIOJ
neiicteueM (pepMeHTOB, 000PYyIOBaHUE I JEMOHCTPAIIUHM OTBITOB IO M3MEPEHUIO KU3HEHHOW €MKOCTH
JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX ABUKEHUN, MOAEIIH TOJIOBHOTO MO3ra Pa3JIMYHbIX JKUBOTHBIX.

JladopaTopHas padora 10 «3ydyeHne TkaHEN paCTEHUI.

JladopaTopHnas pa6ora 11 «3ydyeHne TkaHEN KUBOTHBIX».

JladopaTopHas padora 12 «/3ydueHrne OpraHoB LIBETKOBOTO PACTEHUS».

Tema 10. Pa3sMHOKeHHe U Pa3BUTHE OPraHU3MOB

dopMbl pa3sMHOXKEHHUS OPraHU3MOB: Oecmojioe (BKJIOYas BETETaTMBHOE) W IOJIOBOE. Buibl
0€ecIoI0ro pa3MHOKEHUS: TOYKOBaHUE, CIOPYIIALMS, (parMeHTalus, KIOHHPOBAHHUE.

[TomoBoe pasmuoxxkenue. [lonmoBeie kieTku, wiau ramerbl. Meno3. Craguum Mmeiiosa. IloBenenue
xpoMmocoM B Meio3e. KpoccunroBep. buonornueckuii cMbIci Melo3a ¥ I0JIOBOro mpoiiecca. Meio3 u ero
MECTO B KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapiieBoe paszButue. ['amerorene3 y >kuBOTHBIX. llonoBbie »xkene3bl. OOpa3oBaHue H
pa3BUTHE MOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHUE MOJIOBBIX KIETOK.

OmnonoTBopeHre U 3MOpPHOHATIBHOE pa3BUTHE KUBOTHBIX. CHIOCOOBI OIIOOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHoe pa3BUTHE OpPraHU3MOB (OHTOTEHE3). OMOpHOJOrHsST — Hayka O pa3BUTUU
opranu3MoB. Mopgoeenes — oona u3z enasnvix npobrem smopuorocuu. Konyenyus mopgocernos u mooenu
mopghozeneza. Ctamuu SMOpUOTEHE3a KUBOTHBIX (Ha mpuMepe Jsarymku). Jpobnenue. Tumbl apoOieHus.
Jemepmunuposannoe u Hedepmunuposanmoe oOpobnenue. bnacmyna, munvr 6aracmyn. OcoOEHHOCTH
IpoOJieHUsT MIIEKOMUTAIOMINX. 3apoAbIIIeBble JUCTKU (racTpyisius). 3akiajJka OpraHOB U TKaHEW u3
3apOJBIINIEBBIX JIUCTKOB. B3anMHOe BIMsAHME YacTeil pa3BUBAIOLIErOCS 3apojbliia (3MOpHOHAIbHAS
WHIYKIKA). 3akiajika MaHa CTPOSHUs KUBOTHOTO KaK pe3yjbTaT MePApXUUECKUX B3aUMOJICHCTBUI T€HOB.
Brnusinue Ha SMOpHOHANTBHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbIl mepuoa. [IpsMoe M HempsiMoe pa3BHUTHE.
Pa3Butne ¢ meramopdo3oM y O€CIIO3BOHOYHBIX W MO3BOHOYHBIX >KMBOTHBIX. bHOJOrHMYeckoe 3HaueHUe
MpSIMOTO M HENPSAMOIO Pa3BUTHS, UX PacHpoOCTpaHEHUE B mpupoje. Tumbl pocra >KMBOTHBIX. DaKkTOPHI
pPETyIAIMM POCTAa JKUBOTHBIX U uenoBeka. CTaaud TOCTIMOPUOHABHOTO Pa3BUTHS y JKMBOTHBIX H
yenoBeka. [lepropl oHTOreHe3a yenoBeka. CTapeHrue U cMepTh Kak OMOJIOTHYECKHE MPOIIECCHI.

PasmHoxenne u pasButHe pacteHuil. ['amerodur m cnopodut. Meilo3 B KH3HEHHOM IHKIIE
pactenuii. OOpa3oBaHue crop B mpoliecce Meio3a. 'amerorenes y pacreHuil. Omiof0TBOpeHUE U pa3BUTHE
PaCTHTENBHBIX OPraHU3MOB. J[BOWHOE OTUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHHil. OOpa3oBaHUe U pa3BUTHE
CEMEHH.

MexaHu3Mbl peryysii OHTOI€HE3a Y PACTEHUN U AKUBOTHBIX.

JdeMoHcTpanuu



Hoptperst: C. I'. HaBamun, X. [lneman.

Tabmuuer  u  cxembl: «BereratuBHoe pa3sMHOXKeHHE», «TUIBI 0ECHoJOro  pa3MHOKEHUSD),
«Pa3MHOXkEHHE XJTaMHJOMOHAAbD», «Pa3MHOXKEHUE 3BrIICHbD), «Pa3sMHOXKeHHE Tuapb», «Menosy,
«Xpomocombl», «I'amerorenes», «CTpoeHHe SHUEKIETKH U CIepMaro3ounza», «OCHOBHBIE CTaauu
oHTOoreHesa», «lIpsmoe m HemnpsMoe pasButue», «Pa3sBuTHEe MalCKOro xyka», «Pa3Butue capaHdm»,
«Pa3Butne sArymkn», «J{BoiiHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX pacTeHMi», «CTpoeHHE CceMsH
OJHOJOJIBHBIX WU JBYIOJIbHBIX PAaCTeHUI», «KM3HEHHBIM LHUKJI MOPCKOM KamycTbl», «KU3HEHHBIH IUKII
MXa», «JKM3HEHHBIN HUKJ NATOPOTHUKAY, « KMU3HEHHBIN LIUKII COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpEnaparhl sIHIEKIETOK U CIIEpMaTo30UI0B, MOJEIb
«I¥Kn pa3sBUTHS JIATYLIKHAY.

JladopaTopuas padora 13 «3ydeHne cTpoeHus NOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPETIApaTaX».

JladbopaTtopnass paGora 14 «BbIsIBICHME NIPU3HAKOB CXOJCTBA 3apOJBIINIEH IO3BOHOYHBIX
YKUBOTHBIX»

Jla6opaTopHuasi padora 15 «CTpoeHHe OpraHoB pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHMBOCTH OPraHU3MOB

Wctopus craHOBIeHHS W pa3BUTHA TE€HETUKM Kak Hayku. PabGotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oredecTBeHHbIX Yyu€HbIX B paszButun reHeruku. Paborer H. K. Kombumosa, H.
. Basunoga, A. H. benosepckoro, I'. JI. Kaprieuenko, 0. A. ®unmumaenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE T€HETUYECKHE TMOHSITHS M CUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI, aJlIeIbHbIE T'€HBI,
aNbTepHATUBHbIEC MPU3HAKU, TOMUHAHTHBIM M PELECCUBHBIM MpPU3HAK, TOMO3UIOTa, T€TEPO3UrOTa, YUCTAs
TUHUS, TUOpuAbl, TeHoTun, ¢eHotun. OCHOBHbIE METOJbl TE€HETUKU: THUOPUIOJOTUYECKH,
LATOJIOTUYECKHAN, MOJIEKYJIIPHO-TEHETHYECKH.

JdeMoHcTpanuu

IMoptpersr: I'. Mennens, I'. ne ®puz, T.Mopran, H. K. Komsunos, H. W. Basunos, A.
H. benozepckwii, I'. JI. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckmuii.

Tabnuue! u cxembl: «MeTobl FeHETUKW», «CXEMBbI CKPELLIUBAHUS.

JlaGopaTopnasi padora 16 «/lpo3oduna kak 00BEKT FeHeTHYECKUX UCCIIEIOBAHUID.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuirpanue. [lepBblit 3akoH Menenst — 3aKkoH eIMHO00pa3usi THOPUIOB TEPBOTO
nokosienus. [lpaBmwino nomuHupoBanusa. Btopoit 3akon MeHnenss — 3aKOH paclIeNeHUS MPHU3HAKOB.
[uTosornyeckue OCHOBBI MOHOTHOPHIHOTO CKpelMBaHus. [ uoTe3a YuCTOThI raMer.

Ananusupytomiee ckpemuBanue. I[IpomexyTouHbI xapakTep HacleloBaHus. PacuierieHue
MPU3HAKOB MPU HEMOJIHOM JOMHHHUPOBAHUU.

JurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHzenss — 3aKOH HE3aBUCHMOTO HacCJeIOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CueruienHoe HacnenoBanue mpusHakoB. Pabotel T. Moprana. CreruieHHOe Haclie[JOBaHHE T'€HOB,
HapyIICHUE CUEIUICHUS MEXAYy reHaMu. XpOMOCOMHAs TEOPHsI HaCIeICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHU3M OMpeeNeHus oja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
I'omorameTHsIif U reTeporaMeTHbI moil. ['eHeTHueckash CTPYKTypa MOJIOBBIX XpomocoM. HacnemoBanwue
MIPU3HAKOB, CIIETNICHHBIX C MOJIOM.

I'enotun kak 1nemoctHasd cuctema. IlneloTponnss — MHOXKECTBEHHOE JEHCTBHE TEHA.
MHoXecTBEeHHBIN aiienu3M. B3aumopneilcTBue HeaielbHbIX TIeHoB. KoMIuieMeHTapHOCTh. ONHcCTas.
[Tomumepust.

I'eHeTHuecKuil KOHTPOJb PAa3BUTHUS PACTEHUH, )KUBOTHBIX M YEIOBEKa, a Takke (PU3MOJOTHUECKUX
MIPOILIECCOB, MOBEACHUSA U KOTHUTHUBHBIX (QYHKIUH. ['eHeTHUeckne MexaHU3Mbl CUMOUOTEHe3a, MEXaHU3Mbl
B3aMMOJICHCTBUS «XO3SMH — Mapa3suT» M «XO3IUH — MUKpPOOMOMY». ['eHeTMueckue acmeKThbl KOHTPOJS U
M3MEHEHMsI HaclleICTBEHHON MH(OPMAIIUH B OKOJIEHUAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

Ioprperst: I'. Mennens, T. Mopras.

Tabmuuer u cxembl: «IlepBblif ¥ BTOpoil 3akoHBl MeHaens», «Tperuil 3akoH MeHnens»,
«AHanuzupymollee ckpemubane», «Henonnoe noMmuHrpoBanney, «CLENIEHHOE HACIEI0BaHNE TPU3HAKOB
y apo3oduibs», «I'enetrka nomnay, «Kapuotun yenoseka», «Kapuorun aposzopuisi», «KapuoTum NTuisn,
«MHO€eCTBEHHBIN ajuIeIn3M», «B3auMOIEHCTBUE TEHOBY.




OO0opynoBaHue: MOJIEINb IS AEMOHCTPALUU 3aKOHOB €JMHO00pa3us ruOpHUI0B IEPBOTO MOKOJICHUS
U paclleIUIeHNs IPU3HAKOB, MOJIENb Ul IEMOHCTPALMM 3aKOHA HE3aBHCHUMOI'O HACJIEOBaHUs IPU3HAKOB,
MOJENb IS JIEMOHCTpAallMM  CLEIUIEHHOTO  HAacleOBaHUS IIPU3HAKOB, CBETOBOM  MUKPOCKOIL,
MuKpornpemnapar: «Jpo3oduiay.

IMpakTuyeckas padora 5 «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(QUIBIY.

IpakTuuyeckas padora 6 «/3yyenue pe3ynbTaTOB TUTHOPUAHOTO CKPEIIUBAHUS Y JPO30(PHITBI».

Tema 13. 3akoHOMEePHOCTH U3MEHYMBOCTH

BsaumopelicTBre reHotuna u cpeabl npu (opmupoBaHud (eHoTHna. M3MEHYHBOCTH MPU3HAKOB.
KauecTBeHHbIE U KOJIMYECTBEHHbIE IPU3HAKU. BUIbl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.

MoudukannoHHass W3MEHYMBOCTh. Poib  cpenbl B (OPMHPOBAHWMM — MOAM(DUKAMOHHON
n3MeHunBoctd. Hopma peaxiuu npusHaka. Bapuannonuslil psa v BapuauuoHHas kpusas (B. Moranscen).
CaoiicTBa MOAM(PUKAIIMOHHON H3MEHUNBOCTH.

T'enoTunnueckas U3MEHYUBOCTD. CBolicTBa T€HOTUIINYECKOU N3MEHUYUBOCTH. Bunpr
TEHOTHUITUYECKON M3MEHUYNBOCTU: KOMOMHATHBHASI, MyTaIl[AOHHASI.
KomOunatuBHass u3MEHUYMBOCTh. MeHo3 U TOJOBOM TMpOIECC — OCHOBA KOMOMHATHBHOM

M3MEHYUBOCTH. Ponp KOMOMHATHMBHON WM3MEHUYMBOCTH B CO3/JaHMHM TE€HETHYECKOTO pa3HOOOpa3us B
npezenax OJHOTO BUJIA.

MyTannoHHass UI3MEHYMBOCTh. BUABI MyTalMii: T€HHbIE, XPOMOCOMHbBIE, TeHOMHbIE. CIIOHTAHHBIE U
WHIYIIUPOBaHHBIC MyTaluu. SnepHble U MUTOIIa3MaTHdeckue wmyrtanuu. ComMaTHYecKhe W TOJOBBIC
myTaruu. [IpuarHbl BO3HUKHOBEHUST MyTalluii. MyTareHsl ¥ UX BJIMSHUE Ha OPTaHU3MBbI. 3aKOHOMEPHOCTH
MYTAI[MOHHOTO  MpoIlecca. 3aKOH TOMOJIOTHYECKHX PSATOB B  HACJICJICTBEHHOW W3MEHYHUBOCTH
(H.W. BaBuiioB). BHesiepHast ©3MEHUMBOCTh U HACJIE€ICTBEHHOCTb.

Onuzenemuka u INUEHOMUKA, POIb INULEHEMUYECKUX PaKMOPO8 68 HACIe008aAHUU U USMEHYUBOCMU
GeHomunuyeckux npusHaKos8 y OpeaHu3Mos.

JdemoHcTpauuu

[optpertsl: I'. ne ®pus, B. Norauncen, H. 1. BaBumnos.

Tabmuiel ~ w cxembl: «Bugsl  u3meHuuBocTH», «MoaudukanvoHHas — U3MEHYUBOCTBHY,
«KomOnHaTUBHAasT M3MEHUYHBOCTH», «Melo3», «OmnomoTBopeHue», «l eHeTnueckne 3a0oyieBaHUS
yenoBeKkay, « Buasl Mmytamuiny.

OO0opyoBaHue: XUBbIC U TepOapHbIC IK3EMILIAPhl KOMHATHBIX pacTeHUM, pUCYHKU (doTorpadun)
YKUBOTHBIX C Pa3JIUYHBIMU BUJIAMH U3MEHYUBOCTH.

JlaGopaTopuasi padora 17 «ccnenoBanue 3aKOHOMEPHOCTEH MOAU(PUKATMOHHON M3MEHYMBOCTH.
[TocTpoeHne BapHallMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

IIpakTnyeckas padora 7 «Myrauuu y Apo30(dusbl (Ha TOTOBBIX MUKpOIIpenapaTax).

Tema 14. I'eHeTHKa YejoBeKa

Kapuotun uenoBeka. MexIyHapoaHas mporpaMma HCCIEIOBaHHUS TE€HOMa dYeloBeka. MeToibl
W3Y4YEeHUS TEHETUKH YeJIOBeKa: TIeHEallOTMYeCKuil, OJIM3HELOBBIM, IMTOrC€HETUYECKHI, MOMyISIHOHHO-
CTaTUCTUYECKUN, MOJEKYJIApHO-TeHETHUeCKui. COBPEMEHHOE OINpeeIeHUE T'€HOTHUIA: IOJIHOT€HOMHOE
CEKBCHUPOBAHUE, TCHOTUIIUPOBaHHE, B TOM uucie ¢ mnomomiplo [II[P-ananu3a. HacneacrBeHnHbie
3a00J1€BaHMs 4YeJIOBEeKAa. | ©€HHBIE W XPOMOCOMHBIC OOJIe3HM 4elloBeKa. bole3HW ¢ HaclieICTBEHHOM
MPEePacoI0KEHHOCThIO. 3HAYEHUE MEIMIIMHCKON T€HETUKH B MIPEIOTBPAILICHUH U JICUCHUU T'eHETHYECKUX
3a0o0yieBaHMII 4enoBeka. MeauKo-TeHeTHuecKkoe KOHCynbTupoBaHue. CTBoloBble KieTKH. [loHsTHE
«TEHETHUYECKOTO Tpy3a». OTUYECKHE acCIleKThl HCCIeoOBaHWNH B 00JacTH pEeJaKTUPOBAHUS TE€HOMAa U
CTBOJIOBBEIX KIIETOK.

I'enetnyeckue akTOpbl TOBBIIIEHHOW YYBCTBUTEIHHOCTHM 4eNOBeKa K (U3MYECKOMY H
XUMHUYECKOMY 3arpsi3HEHUI0 OKpYyKarouled cpenpl. ['eHeTnueckass NpeapacrnoyioKEHHOCTh YellOBEeKa K
MaTOJIOTHSIM.

JdeMoHcTpanuu

Tabnuier  u  cxembl: «Kapuotunm dyenmoBekay, «MeToAbl UW3Y4eHUsT TEHETHKU YEIOBEKay,
«["eneTnueckue 3a00ICBaHUS YETIOBEKAY.

IIpakTnyeckas padora 8 «CocTaBieHNe U aHAINU3 POJIOCIOBHOW.

Tema 15. Cesiekuusi OpraHu3MoB



JlomecTukauus U ceiaekuus. 3apoXkACHUE CcelleKUMU U nomectukanuu. Yuenue H. M. BaBuioBa o
LlenTpax NMpPOUCXOXKICHUS U MHOTOOOpa3Hs KyJIbTYpHBIX pacTeHHil. Ponb cenekunu B CO3MaHUU COPTOB
pacTeHuil ¥ nopoj XuBOTHBIX. CopT, Mopoja, ITaMM. 3aKOH FOMOJIOTMYECKUX PSI0B B HACIIEICTBEHHOU
u3menunBocT H. M. BaBuioBa, ero 3naueHue Jist CEICKIIMOHHON paOOTHI.

Mertoabl ceneKIMOHHONH paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM M MHIMBHUAYaTbHBIH. DTambl
KOMOMHAITMOHHOH ceneKiuu. VcnpITanne Ipou3BOAUTENEH 10 MOTOMCTBY. OTOOD 10 FEHOTHITY C TOMOIIBIO
OIICHKHU ()eHOTHUIIA IIOTOMCTBA U OTOOP TI0 TEHOTHUITY C IoMoIbio ananu3a JITHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEJICKIIMOHHOW pa0oThl. PajiuanuoHHBIA W XUMUYECKHMA
MyTareHe3 KaK HCTOYHHK MYyTalil Yy KyJIbTYPHBIX (GOpM OpraHu3moB. VIcrosib30BaHHE T€HOMHOTO
penakTupoBaHus U MeTo10B pekoMOnHaHTHBIX JJHK 114 nonydenus ncxoqHoro Marepuana sl CENEKLUU.

[Tomy4yenue nonumuion10B. BHyTpuBHIoBas rubpuanzanusi. bIM3KopoCTBEHHOE CKpEIIMBaHHE, NI
nHOpuaMHT. HepoacTBeHHOE CKpenuBanue, Wik ayTopuauHr. ['erepo3uc u ero npudnHel. Mcmnonb3oBanue
rerepo3uca B cenekuuu. OtnanénHas rubpuausanus. [Ipeogonenue Gecryionuss MEXBUIOBBIX THOPUAOB.
JlocTrKeHUs CeNeKUN PaCTEHUIN U KUBOTHBIX. «3e1EHas pesoIoYUsLy.

CoxpaHeHHe U U3y4yeHUE FeHETHUECKUX PECYPCOB KYJIBbTYPHBIX PACTEHUN M UX AUKUX POIUYEH NS
CO3JaHMUSI HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. ZMH3yuenue, coxpaHenue u
ynpasiexue 2eHemudecKUMu pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX JHCUBOMHBIX 6 UYEJAX
VAYUUEHUS. CYUWeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, JNUHUL U KPOCCO8, 8 MOM 4Yucle ¢ NpuMeHeHuem
COBPEMEHHBIX MEeMOO08 HAYYHLIX UCCAEeO08AHUL, NePe0o8bIX UOel U NePCNeKMUBHBIX MEXHON02UI.

JdeMoHcTpauuu

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

Tabauiel u cxembl: «lleHTpbl TPOUCXOKACHUS U MHOTOOOpa3usi KyJIbTYypHBIX pacTeHHiD», «3aKOH
TFOMOJIOTMUECKUX PSAOB B HACJIEACTBEHHON W3MEHUMBOCTH», «Metoasl cenekuun», «OTaanéHHas
rudpuanzanusy, «MyrareHesy.

JladopaTopnasi pabGora 18 «l3ydueHune cCOpPTOB KyJIbTYpPHBIX PACTEHHMH M NOPOJ JIOMAIIHUX
YKUBOTHBIX».

JladopaTopHas padora 19 «3ydueHrne METOJIOB CEIEKIUN PACTEHUI.

IIpakTHyeckasi padora 9 «IIpuBuBKa pacTeHHi».

Ikckypeusi «OCHOBHbIE METOJObl M JOCTHIKEHHS] CEJIEKIIMM pAacTeHHM | >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLHUIO, IJIEMEHHYIO (hepMy, COPTOUCTBITATENIbHBIN Y4acTOK, B TEIUIMYHOE XO3S5ICTBO, B
1abopaTopHIo arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexH0JI0THsA U CHHTETHYECKAsA OHOJIOT U

OOBEKTHI, HCMOJb3yeMble B OHOTEXHOJOTHMH, — KICTOYHbIE U TKaHEBBIC KYJIbTYPHI,
MHUKPOOPTraHU3Mbl, HMX XapaKTepUCTHUKa. TpaauiimoHHas OWOTEXHOJOTHA: XjeOomeueHue, MOoJydyeHne
KHCJIOMOJIOYHBIX MPOJYKTOB, BUHOAETUE. MukpoOuosorndeckuii cuaTe3. OOBEKTH MUKPOOHOIOTHYECKUX
TexHoJyiorui. [Ipon3BoacTBO OeiKa, aMUHOKUCIIOT U BUTAMHHOB.

Co3naHuve TEXHOJOTUH M MHCTPYMEHTOB LEJIEHANPABICHHOTO W3MEHEHUS U KOHCTPYHMpPOBaHUS
T€HOMOB C LIEJIbIO MOJTYYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPKAILMX HE BCTPEUYAIOIIUECS B IPUPOJIE
OMOCHUHTETHYECKUE MTyTH.

Knerounas umxenepusi. MeTobl KyabTyphl KJIETOK U TKaHEH pacTeHuil M >KMBOTHBIX. KprnobaHku.
Comarnueckass THOpUIU3ANMSA W COMaTHYECKUM sMOpuoreHes. Mcronp3oBaHHWE TalljIOWIOB B CEJICKIIUU
pactenuid. [lonyuenue monoxknoHanbHbIX anmumen. Mcnonvzoganue MOHOKIOHATbHBLIX U NOJUKIOHATLHBIX
anmumen 8 meouyure. VICKyCCTBEHHOE OILIOAOTBOpPEHHE. PEKOHCTPYKIMS SHIEKIETOK U KIOHMPOBAHHE
KUBOTHBIX. MeETOJl TpaHCIJIAHTAIUU SIAEP KIETOK. TexHonozuu 0300poGienus, KyIbMUusUposaHus u
MUKPOKIIOHATIbHO20 PA3ZMHONCEHUSL CEeNbCKOXO3AUCMBEHHBIX KVIbMYP.

XpoOMOCOMHAasi M TeHHas WHXKEHepusA. VICKYyCCTBEHHBIM CHHTE3 TI€Ha M KOHCTPYHpPOBaHUE
pexomOuHanTHbIX JIHK. Cosoanue mpanceennvix opeanuzmos. JJocTHKEHNs U IEPCHIEKTUBBI XPOMOCOMHOM
Y TeHHOUM MH)KEHEPHU. DKOJOTUUECKHUE U ITHUECKUE TPOOIeMbl TeHHOW WH)KEHEPUH.

Menmununckue OuotexHonoruu. IloctreHomuas 1mdpoBas wmeaununa. [II[P-auarHoctuka.
MeTaboOMHBIN aHaNIKU3, TEHOIEHTPUYECKUI aHalIM3 MpOTeoMa 4YeNOBeKa Ui OLIEHKH COCTOSHHS €ro
310poBbs. Mcrosib30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-OuowmkeHepus s
pa3paboTku (GyHIAMEHTATbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUM, CO3[JaHUs KOMIUIEKCHBIX TKaHEH



COYETAaHHMEM TEXHOJOTHHA TpPEXMEpHOro OWONPHUHTHHTA H cKaQQoJAMHTAa JUIsL pEUIeHUs 3agad
MEPCOHATU3UPOBAHHON MEIHUIIUHBI.

Co31aHne BEKTOPHBIX BAKIMH C HENIbI0 00ecredeHns KOMOMHUPOBAHHOMN 3alIUTHl OT BO30yAUTENIeH
OPBH, ycraHOBIEHHE MOJEKYISPHBIX MexaHu3MoB (yHkumonuposanuss PHK-conmepxkamux Bupycos,
BBI3BIBAIOIINX 0CO00 OMAacHBIE 3200JIEBaHUS YEJIOBEKA M )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuel u cxembl: «lcronb30BaHue MHUKPOOPTaHM3MOB B MPOMBIIIICHHOM TIPOU3BOICTBEY,
«Knerounas nHxxeHepus», «I eHHass HUHKEHEPUI.

JlaGopaTopnas padora 20 «/3ydeHne 00beKTOB OMOTEXHOIOTUI.

IpakTuyeckas padora 10 «IlomyyeHne MOJIOYHOKHUCIBIX IPOIYKTOBY.

Ikckypeusi «buoTexHonorus — BaxHeWIIas NPOU3BOJUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KJIIACC

Tema 1. 3apo:kaeHue 1 pa3BUTHE IBOJIIOLMOHHBIX NPeACTABJICHN B 0M010TMHI

OpomonmonHas teopus Y. Jlapsuna. [lpeanockuiky BO3SHUKHOBEHMS 1apBUHU3MA. JKU3Hb U Hay4Has
nesrenbHoCTh Y. /lapBuHa.

JIBwxkymue cunbl 3BofommMHu BUAOB 1o Y. JlapBuHYy (BBICOKass WHTEHCHBHOCTH Pa3MHOXEHUS
OpraHM3MOB, HacleJCTBEHHAss N3MEHYMBOCTh, OOph0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN U MCKYCCTBEHHBIN
0TOO0D).

Odopmnenue cuntetnueckoi teopun osBomouuu (CTD). HeiirpanbHas TeopUsl SBOJIOIMH.
CoBpemeHHast 3BOJIIOIMOHHAs OMOJI0THs. 3HaYeHHEe SBOJIIOIIMOHHON Teopur B (POPMHUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTHHBI MUpa.

JdemoHcTpauuu

[Moptpetsr: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosre, Y. dapsun, C.
C. Yersepukos, . U. HImaneraysen, . Xomnneiin, J. K. benses.

Tabmuip! u cxembl: «Cucrema xuBoi npupoasl (o K. JIuanaew)y, «JlecTHUIA )KUBBIX CYIIECTB (10
Jlamapky)», «MexaHu3M (GOPMUPOBAHUS TPHUCTIOCOOJICHU y pacTeHUH W >KUBOTHBIX (1m0 Jlamapky)y,
«Kapra-cxema mapmpyra mnyremectBus Y. [lapsuna», «Haxoaxum Y. [lapBunan, «®Dopmbel OopbOBI 3a
cymecrBoBanue», «llopoasl romybei», «MHorooOpasue KylnbTypHbIX (opMm KamycTel», «Ilopossl
JOMAIITHUX >KUBOTHBIX», «Cxema oOpa3zoBanHusi HOBbIX BUAOB (rmo Y. [lapBuny)», «Cxema COOTHOUICHHS
JBUKYIIMX CHII SBOJTIOLNINY, «OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKOM TEOPUU IBOITIOLIUN.

Tema 2. MUKpPO3BOJIIOIHSA U €€ pe3yJbTaThbl

[Tonmynsius kak s1eMeHTapHas equHuna 3Boonud. CoBpeMeHHbIE METO/Ibl OLIEHKH T€HETUYECKOTO
pazHooOpa3usi M CTPYKTyphl mnomymsiuuii. V3MeHeHune reHodoOHIa MONYISANUM Kak SJIeMEHTapHOe
SBOJIIOIIMOHHOE ABJIEHUE. 3aKOH reHeTHueckoro paBHoBecus k. Xapau, B. Baitn6epra.

DOnemeHTapHbIe (PAKTOPHI (ABMKYILIKME CUIIBI) 3BOJIONUU. MyTannoHHBIN npouecc. KomOuHaTuBHas
W3MEHUYUBOCTb. J[peiid reHoB — ciydailHble HEHANpaBlIEHHbIE U3MEHEHHS YacTOT ajlleNiel B MOMYISIUsIX.
Oddexr ocHoBarens. Ipgexm Oymuvlrounozo zopaviuika. CHUdCEHUE 2eHEeMUYECKO20 DPA3HOO0OPA3UsL:
npudunsl u creocmsus. Ilpossnenue sghghexma opetigha 2enog 6 OonbUIUX U MATLIX NONYAAYUAX. MUTPALIUU.
W3onsuus nonymsuii: reorpadudeckas (mpocTpaHCTBEHHAs ), OHMOI0rHuecKas (pernpoyKTUBHA).

EcrectBenHslit oT00p — HampaBisronuii ¢aktop sBosonuu. PopMbl €cTeCTBEHHOro 0TOOpa:
JBIDKYLIUM, CTaOMIU3UpPYIOMUH, paspeiBaromuii (nu3pyntuBHbIi). [lonoBoit orGop. Bo3HukHOBeHHE U
HBOJIIOLUS COLIMATIBHOTO MOBEACHUS KUBOTHBIX.

[IpuciocobneHHOCT, ~ OPTaHM3MOB  KaK  pe3yiabTaT  MHUKPOIBOJIONWHU.  BO3HHKHOBEHHE
npucrnocobneHnii 'y opranusmMoB. Apomopdo3sl U uauoamantanuu. [Ipumepbl mnpucrnocoOneHuit y
opranuszMoB: Mopdosiornuyeckue, pusnonornyeckue, OMOXMMHUYECKHe, ToBefeHYeckrne. OTHOCUTEIbHOCTD
MPUCTIOCOOICHHOCTH OPraHU3MOB.

Bun, ero xputepuu u cTpykrypa. BumoobpazoBaHue kak pe3yabTaT MHUKPOIBOIIONUH. M3omsmus —
KIo4eBoM  ¢akTop BupooOpazoBaHus. Ilyrth u  cnocoObl  BHI00Opa3oBaHUS:  ANJIONATPHUECKOE
(reorpaduyeckoe), cUMIATPUUECKOE (IKOJOTMUYECKOE), «KMTHOBEHHOEY (TIOIMIUIOUAN3ALINS, THOPUAN3ALIUSA).
JUTUTETbHOCTh 3BOJTIOIIMOHHBIX TPOLIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.



Ponb »3BOMIONMOHHON OMONOTHMH B pa3palOTKe HAyYHBIX METOJOB COXpaHEHHs OHMOpa3zHOOOpasusl.
MHUKpPOABOJIIONHS U KOJBOJIOLHUS Mapa3uTOB U MX X03sieB. MexaHu3mbl (OPMHUPOBAHUSI YCTOWYMBOCTH K
AHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

Hoptperst: C. C. UeTBepukos, J. Maiip.

Tabmuuel u cxembl: «MyTallMOHHAs U3MEHUUBOCTBY, «[lomynannonHas cTpykTypa Buaa», «Cxema
MpOsIBIIEHUS1 3aKoHa Xapau—BaiiHOepra», «JIBHKyIue CHIIbI 3BOIOLUN», «DKOJIOTWYECKAas HW30JISILUS
MOMYJISIIIAKN ceBaHCKOU (opermm», «['eorpadudeckas U30JSIIHS JTUCTBCHHULBI CHOMPCKON W JIMCTBECHHUIIBI
naypckoit», «llomynsnvoHHBIE BOJIHBI YMCIEHHOCTM XHMIIHUKOB U XKepTB», «Cxema naelcTBUS
€CTECTBEHHOI0 0TOOpa», «PopMbl OOpLOBI 3a cylecTBOBaHUE», «MHIyCTpUaNbHBIM MenaHu3M», «Kubie
uckomnaemsele», «IIoKpOBUTENIBCTBEHHAs! OKpacKa >KUBOTHBIX», «lIpenynpexnaronas okpacka *KHUBOTHBIXY,
«Duznonornueckue amanranuny, «I[IpucnocodbIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCTEY, «Kpurepun
BUaa», «Bunel-nBoitHukm», «CTtpykTypa Buma B mpupoae», «CrnocoObl  BUI000pa30BaHUS»,
«'eorpaduueckoe BUI000pazoBaHue TPEX BUAOB JIAHJBIIICHY, «IKOJIOTHYECKOE BHI000pa30BaHUE BUIOB
cuHuI, «[lonunmonasl pacrennii», «KanyctHo-peaeunbliii ruGpu.

O6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMM HAaCEKOMBIX, Uydesa MTULl U 3BEpel ¢ MpuMepaMu
Pa3IMYHbIX IPUCTIOCOOIEHHM, dyderna NTULl U 3Bepeil pa3HbIX BUJIOB, repOapuu pacTeHUN OIM3KUX BUIOB,
00pa30BaBIINXCS PA3INYHBIMU CIIOCOOAMH.

JlaGopaTopHasi padora 1 «BrIsiBIeHNe H3MEHYMBOCTH y 0COOEH OJTHOTO BHJIa.

JlagopaTopuasi padora 2  «[IpucmocoOnenust opraHusmMOB M HUX  OTHOCHUTENbHAs
11eTIECO00PA3HOCTHY.

Jla6opaTopuasi padora 3 «CpaBHeHHE BUJIOB 10 MOP(OJIOTUYECKOMY KPUTEPUIO».

Tema 3. Makpo3BooLHsA U €€ pe3yJIbTaThl

Metonpl W3ydeHHs MaKpo3BOJIOUWHU. [lameoHTONOTHYECKHE METOAbl HM3Yy4YEHHsS] OSBOJIOLUU.
[lepexonubie popmbl U GUITOTEHETUYECKUE PSJIBI OPraHU3MOB.

buoreorpaduueckue Meronpl uzydeHus sBomonuu. CpaBHeHHe (uopbl M (ayHbl MaTEpPUKOB M
oCcTpoBOB. broreorpaduueckue obmactu 3emian. Buabl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHYECKHE W CPABHHUTEIbHO-MOP(OJIOrMYECKHEe  METOJbl  M3Y4YEHHs]  SBOJIOLUH.
I'eneTnyeckue MexaHU3MBbI 3BOJIIOIMU OHTOTE€HE3a U MOSIBIIEHUS SBOJIIOLIMOHHBIX HOBIIECTB. ['OMOIOrMYHBIE
U aHaJOrMuyHble oOpraHel. PyauMeHtapHble opranbl W aTaBU3Mbl. MOJEKYISPHO-TeHETUYECKHE,
OMOXMMHYECKHE U MaTeMaTHYeCKHe METOJbl M3ydeHHs HBOJIOLUU. ['omMonornynbie reHbl. CoBpeMEeHHbIE
METO/IbI MOCTPOEHUS (PHIOTEHETUUECKHX JIEPEBHEB.

XPOMOCOMHBIE MYTAIIMH U SBOJIIOLHS TEHOMOB.

O6mume 3akoHOMEpHOCTH (TpaBuia) dBoiouuu. [lpunyun cmenvt Gynxyui. HeobOpatumocTtsb
SBOJIIONMH. AJaNTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLINU.

JdemoHcTpauuu

Ioptpetsl: K. M. bap, A. O. KoBanesckuit, @. Mroiep, J. ['ekkensb.

Tabnuiel U cxembl: «DUITOTCHETUYECKUI PSIT JOMIAAN», KAPXEONTEPUKCY», «3BEPO3YyObIe AIIEPHIY,
«Creronedainb», «Punnopute», «CeMeHHbIE NanmopoTHUKWY», «buoreorpaduueckue 30HBI 3eMin»,
«petip xounTuHEHTOB», «Penukth», «HavanmpHble cTaguu SMOPHOHATBHOTO PA3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTUYHBIE W AHANOTUYHBIE OPraHbl», «PyIUMEHThI», «ATaBU3MBI», «XPOMOCOMHbBIE
HaOOphl 4YeNOBeKa M IIMMIIaH3e», «[TaBHbIe HampaBleHUs 3BOJIOIUNY, «OO0IKUe 3aKOHOMEPHOCTH
ABOJTFOIIHI.

O6opynoBaHue: KOJUIEKIUU, TepOapuu, MYJSHKH HCKOMAEeMBIX OCTaTKOB OPraHU3MOB, MYISDKU
TOMOJIOTHYHBIX, aHAIOTUYHBIX, PYAUMEHTAPHBIX OPTAaHOB U aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. IIponcxoxnenne U pa3BuTHE )KU3HU Ha 3emJie

HayuHble rumoTe3bl MPOMCXOXAEHUS XU3HM Ha 3emiie. AOuoreHe3 u mnaHcrnepmus. JloHayuHble
NPEJCTaBICHUS O 3apOKIACHUU JKU3HU (KpealMoHu3M). ['unores3a MoCTOSIHHOTO CaMO3apOKACHUS JKU3HU U
e€ omnposepxkenue oneitTamu D. Pequ, JI. Cnamnanuanm, JI. ITacrepa. IlpoucxokneHue JKM3HM H
acTpoOHOJIOTHSL.

OcHOBHBIE 3Tambl HEOpPraHUYecKoW HBoironMu. [lmaHerapHas (reojoruyeckasl) HBOJIOLHSL
Xumuyeckass 3BOJIIOLUSA. AOHWOTEHHBIH CHUHTE3 OPraHUYECKUX BEIIECTB U3 HEOpraHndeckux. OmbIT
C. Mumnnepa u I'. FOpu. O6pa3oBanue noaumepoB u3 MoHoMmepoB. KoanepBaTtHas runoresa A. 1. Onapuna,



rumnoTe3a nepsuuHoro Oynsona J[x. Xonaeiina, renerndyeckas runoresa ['. Mémnepa. Pubosumsl (T. Yek) u
runote3a «mupa PHK» Y. I'mnbepra. DopmupoBanne MeMOpaH U BOSHUKHOBEHHE IPOTOKIETKH.

Wctopus 3emnu u metoasl €€ u3ydeHus. Mckomnaemble opraHuueckue oCTaTku. 1'eoXpoHoorus u eé
Meroabl. OTHocHUTenpHass M aOCOJIIOTHAs I'EOXPOHOJIOrusA. I'€oXpoHoJOrMuyeckas IIKana: S0HbI, 3PBI,
MIEPUO/IbI, AIIOXH.

HavanpHblie 3Tanel opranudeckoil sBoJitounu. IlosBieHue M 3BOIIOLUSA NEPBBIX KIETOK. DBOJIIOLUS
MeTabonmu3ma. BosHukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHbIe MUKpPOOHBIE OMOIIEHKH KaK aHaJjor
nepBbIx Ha 3emie coobmecTB. CTpoMaTtoauTsl. [IpokaproTHI M 9YKapHuOTHI.

[Ipoucxoxxnenue  3ykapuoT  (CUMOMOreHe3). OBOJIIOLMOHHOE  IPOUCXOXKICHHE  BUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHbIX OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TIpYII MHOTOKJIETOYHBIX
OpraHu3MOB.

OcHOBHBIE 3Tamlbl 3BOJIIOLMU BBICIIUX pacTeHuid. OcHoBHBIE apoMopdo3sl pacteHuid. Brixon
pactenuii Ha cymy. [losiBneHue crnopoBbIX pacTeHUM W 3aBoeBaHUE MMM cylid. CeMEHHbIE pPacTEeHHS.
[IpoucxoxaeHue BETKOBBIX PACTEHU.

OcHOBHBIE ATambl SBOJIIOIMM KUBOTHOTO MHpa. OCHOBHbIE apoMOpP(O3bl KUBOTHBIX. BeHickas
(dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THUIOB. [lepBbie XOp/10BBIC XKUBOTHBIC. JKU3HB B
BOJie. OBOJIIOLMA MO3BOHOYHBIX. Ilpoumcxoxnaenne ampuobuii wu pentunuil. [IpoucxoxxneHue
Miekonuraomux W nrun. IlpuHnoun  kmoueBoro apomopgosza. OcBoeHue Oecro3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pazputne xu3HM Ha 3emiie MO 3paM W MEPUOJAM: apXed, MPOTEPO30M, Mane030i, MEe3030M,
KaiiHO30M. OOmias xapakTepUCTHKa KiIuMaTa M TeoJoruueckux mpoueccoB. llosBienue u pacuer
XapaKTEepPHBIX OPTaHU3MOB. YTJe00pa3oBaHUE: €0 YCIOBUS U BIMSHHUE HA ra30Bblil cocTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUSI — 3KOJOTMYECKHE KPU3HChI Mpouuioro. [IpuunHbel U CleICTBUS MacCOBBIX
BbIMuUpaHuid. CoOBpeMEHHBI HKOJIOTMYECKUH KpHU3uc, ero ocobeHHoctu. Ilpobrmema coxpaneHus
OropazHooOpa3us Ha 3emile.

CoBpeMeHHas cucteMa opraHudeckoro Mupa. IlpuHnunel knaccudukanun opranuzMoB. OCHOBHBIE
CHUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

IMoptpeter: @. Penu, JI. Cnamnannanu, JI. [lacrep, Y. . MeunnkoB, A. U. Onapun, JIx. XoJaeiH,
I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubl u  cxembl: «Cxema ombita @. Penmm», «Cxema ombita JI. [lactepa 1o wu3ydeHHro
caM03apoKJieHus Ku3Hu», «Cxema onbita C. Mumniepa, I'. FOpu», «3OTarbl HeOpraHMuecKo 3BOJIOLUNY,
«['eoxpoHosiornyeckas mkanay, «HadanpHble 3Tanbl OpraHuuYeckoi 3Bosironun», «Cxema 00pa3oBaHMS
9YKapuoOT NyTéM cumbOuoreHesza», «Cucrema KUBOM Hpupoasl», «CTpoeHue BUpYyca», «ApoMopdo3bl
pacrenuit», «Punnopurs», «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIH», «Mxn»,
«[larmopoTHukn», «l'onocemeHHble pacTeHUs», «OpraHbl LBETKOBBIX pacTeHM», «Cxema pa3BUTHSA
KHUBOTHOIO MHpPa», «ApoMop¢o3bl KHUBOTHBIX», «IIpocteiimme», «Kumeunononoctueie», «llnockue
4epBUY, «YnenucroHorue», «Pb10BD, «3eMHOBOIHBIEY, «IIpecmblkaromuecs», «IItnup»,
«MnekonuTaronue», «Pa3BuTrHe XHU3HH B apXEUCKOUN 3pe», «Pa3BUTHE XKHU3HU B NPOTEPO3OMCKON IPER,
«Pa3BuTHe XU3HU B NAJIECO30MCKOMN 3pe», «Pa3BuTHE XKU3HU B ME3030MCKOM 3pe», «Pa3BuTHe XHU3HU B
KalHO30MCKOH 3pe», «CoBpeMeHHasi CUCTEMa OPraHUYECKOTO MUPa».

OGopynoBanue: repbapuu pacTeHUil pazIMUYHBIX OT/AENOB, KOJUIEKLIMHM HACEKOMbBIX, BIIa)KHbIE
IIpenapaTsl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM UIJIOKOKUX, CKEJIEThI IO3BOHOYHBIX )KMBOTHBIX,
yyqejna NTHUL U 3BEpPEH, KOJUIEKIIMHM OKAMEHEJOCTEH, IOJIE3HBIX HCKONAEMBIX, MYJSKH OPraHWYECKHX
OCTAaTKOB OPraHU3MOB.

Bupryanabnas JgaGopatopHas padora «MogenupoBanue onbeiToB Muiuepa—tOpu no usydenuro
aOMOTEeHHOI0 CMHTE3a OPraHMYeCKUX COCTUHEHUH B IEPBUYHON aTMOCchepe».

JlabopaTopnasi pa6ora 4 «/3yyeHne 1 onucaHne NCKONIAEMBIX OCTaTKOB JIPEBHUX OPTraHU3MOBY.

IpakTuueckas padora 1 «3yueHne oco6eHHOCTEH CTPOEHHS paCTEHUM pa3HbIX OTIEIOBY.

IpakTuueckas padora 2 «3yyeHne ocoOeHHOCTEH CTPOSHHS MO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Paspgens! u 3agaun aHTpo1oJIOruu. MeTo bl aHTPOIIOJIOTUH.

CraHOBJEHHE TMPEACTAaBICHMM O TMPOMCXOKICHUM  YEJIOBEKa. Peluruos3Hele  BO33pEHMSL.
CoBpeMeHHbIE HAYyYHbBIE TEOPUH.



CXoacTBO 4yesoBeKa C JKUBOTHBIMU. CHCTEMAaTHYECKOE II0JIOKEHHE ueoBeka. CBHAETENbCTBA
CXOJICTBA YEJIOBEKA C XHUBOTHBIMU: CPAaBHUTEIHLHO-MOP(HOJIOTHYECKUE, IMOPUOIOTHUECKUE, (H3HOIOTO-
Oonoxumuueckue, mnoBeneHUeckue. OTIMYUS YeloBeKa OT JKUBOTHBIX. [IpAMOXOXKICHHE W KOMIUIEKC
CBSI3aHHBIX C HUM NpU3HAKOB. Pa3BuTHE r0JIOBHOIO MO3ra U BTOPOI CUIHAJIbHON CUCTEMBI.

JBwxyme cunbl  ((akTtopel) aHTpomorenesa: Ouosorndeckue, corpaigbHble. COOTHOLICHHE
OMOJIOTMYECKHUX M COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJIUM aHTPOTIOTeHe3a. PaHHME YenoBeK0oOpa3Hbie 00e3bsHbI (TPOKOHCYIBI) U paHHHE
MOHTU/IBI — OOIIMe MPENKH YeTOBEKOOOPa3HBIX 00€3bsH W JIOACH. ABCTPATIONUTEKH — JBYHOTHE MPEIKU
nmosied. YermoBeK ymenslid, IepBble N3TOTOBIICHUS OpyIui Tpyaa. YenoBeK NpsMOXOIAIINNA U NIEPBBIM BBIXOJ
monie 3a npenensl Appuku. YenoBek reienb0eprckuii — o0l mpelok HeaHAepTaIbCKOTO YeloBeKa U
YeJI0BeKa pa3yMHOTO. UenoBeK HeaHIepTalbCKUU KaK BU JIOJIEH XOJIOJHOTO KiIuMara. YelloBeK pasyMHbII
COBPEMEHHOTO THWIIA, JEHHUCOBCKUMN 4YEJOBEK, OCBOEGHHE KOHTHHEHTOB 3a mnpenenamu AdQpukxw.
[TaneoreneTnka u najgeoOreHOMHUKA.

DBOJIIOILUS COBPEMEHHOTO YeioBeka. EcrecTBeHHBbIN 0TOOP B MOMYJIAIMAX YesloBeKa. MyTallMOHHBIN
npouecc ¥ noauMopdusm. IomynsauroHHbIe BOJHBL, Apeild reHoB, Murpanus U «3¢Q(GeKT ocHOBaTEIs» B
MOMYJISIIUSIX COBPEMEHHOTO YeIOBEKa.

Uenoseueckue pacel. [lonarue o pace. boinbiime pacel: eBporeouaHas (eBpasuiickas), aBCTpayo-
HerpouaHas (PKBaTopuaibHasl), MOHIOJIOM/Has (a3uaTcKo-aMepuKaHCcKas). Bpems um mytu paccenenus
yenoBeka 1o 1aHete. EauHCTBO dyenmoBeueckux pac. HaydyHas HeCOCTOATENBHOCTh pacu3Ma.
[Ipucrmoco6meHHOCTh YeOBEKa K pa3HbIM YCIOBHUSIM OKpYXKaromel cpeapl. BrusHue reorpadudeckoit
cpenbl U Aperida reHoB Ha MOPQOJIOTHIO ¥ PUZHOJIOTHIO YETOBEKA.

MexaucuuIuiMHapHble MeTobl B (u3nyeckoil (OMONIOrHueckoi) aHTPOMOJOTHU. DBOJIIOLUOHHAS
AHTPOMOJIOTHUS U MAJICOAHTPOIOJIOTHS YETOBEUECKUX MOMyIsauuid. bruoconuansHble Uccaea0BaHUS TPUPOIbI
yenoBeka. VccnenoBanre KOBOMIONMNA OMOJOTHYECKOTO U COLIMAIbHOTO B YEJIOBEKE.

JdemoHcTpauuu

Hoptpetsrl: Y. Hapun, JI. Jluku, A. S. Porunckuii, M. M. I'epacumos.

Tabmunpl 1 cxembl: «MeTOIbI aHTPOMOJOTUNY, «I 0JOBHOM MO3r 4enoBekay, «UemoBexkooOpa3HbIe
00e3bsiHb», «CKeneT 4YejgoBeKa M CKeNleT MuMmnaH3e», «PyaTuMeHThl W aTaBU3MBL), «/IBHXKyIHME CHIIBI
AHTPOIIOTEHE3a», «IBOIIOLMOHHOE JAPEBO YEJIOBEKa», «ABCTPATIONUTEK», «HemoBek ymenblity, «HenoBek
npaMoxosamuiiy, «JlenucoBckuil yenosex» «Heannepranpub», «KpomaHboHIb, «lIpeaku uvemoBekay,
«Tarbl 3BOJIIOLIUYU YeJIOBeKay, «Packl ueroBekay.

O6opynoBaHue: MYJISKA OKaMEHEJIOCTeH, PeIMETOB MaTepHallbHOM KYJIbTYphI MPEIKOB YeJIOBEKa,
penpoaykuuu (dotorpadun) KapTuH ¢ MUDOIOTHICCKUMH W OHMOJICHCKUMHU CIOKETaAMHU TMPOUCXOKIACHUS
yenoBeka, ¢ororpaduu HaxXOJOK MCKOIMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJNET 4YeJoBeKa, MOJENb uepera
YelloBeKa W 4Yeperna IIMMIaH3e, MOJENb KUCTU 4YeJOBeKa M KHUCTH HIMMIIaH3€, MOJEIH TOpca IpPEIKOB
YeloBeKa.

JlaGopaTtopuas padora 5 «3ydeHue ocOOEHHOCTEl CTPOEHHsS CKeleTa YeJOBEKa, CBS3aHHBIX C
MPSIMOXOKICHUEM.

IpakTHyeckasi padora 3 «/3ydeHne 3KOJIOTrMUECKUX aJanTaluid YEIOBEKay.

Tema 6. IxoJI0rus1 — HayKa 0 B3aMMOOTHOLICHUAX OPTaHM3MOB U HA/IOPTAaHM3MEHHBIX CHCTEM
¢ OKpYy2kamouieii cpeaoi

3apoxxJeHue u pasButue skonoruu B Tpyaax A. ['ymbonsara, K. @. Pynee, H. A. CeepiioBa,
3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pasgensl m 3agaum skosoruu. CBs3b DKOJIOTUM C APYTUMH
HayKaMH.

Mertoasl skosioruu. IloneBble HaOmOAEHUS. OKCIEPUMEHTHI B JKOJOTMH: TPUPOJAHBIE U
nabopaTopHble. MojenupoBaHue B 3KOJOTMM. MOHUTOPUHT OKpYyXarolled cpeabl: JIOKaJbHBIH,
PETrHOHANBHBIN U II100aIbHBIN.

3HaueHUE DKOJIOTMYECKMX 3HAHMU I 4YEJIOBEKa. ODKOJIOTMYECKOE MHPOBO33PDEHHME KaK OCHOBA
CBsA3€M uyenoBedecTBa ¢ mpuponoi. DopMHpoBaHHME HKOJIOTHUYECKOM KYJIBTYpPbl M JKOJIOTMYECKOU
IPaMOTHOCTH HACEJIEHHUS.

JdeMoHcTpanuu

Ioprpetsl: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuios, O. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuuel u cxembl: «Pazmensl skonorum», «MeToasl dKojJoruu», «Cxema MOHHTOPUHTA
OKpYXKaIOLIEH CPEeabD».




JladbopaTopHas padora 6 «/I3ydeHne MeTo0B 3KOJIOTHYECKUX UCCIIEI0BAHUIN.

Tema 7. OpranusmMsl H cpefa 0OOMTaHUSA

Okonorudeckne (GakToOpel W 3aKOHOMEPHOCTH HX jaelcTBusi. Kiaccupukanus SKOTOTHYSCKHX
¢dakTopoB: abuoTMueckue, OWOTHYECKHE, aHTpomoreHHsie. OOmMe 3aKOHOMEPHOCTH  JICHCTBHS
skosiormueckux  QgaktopoB. IlpaBumo mumaumyma (K. lnpenrens, FO. JIubux). TonepaHTHOCTS.
OBpHOMOHTHBIEC M CTCHOOMOHTHBIE OPTaHNU3MBI.

AbuoTtnueckue ¢aktopel. CBeT Kak JKOJOTHUYECKHH akTop. JlefcTBHE pa3HBIX Yy4acTKOB
COJIHEYHOT'O CHEKTPAa Ha OPraHM3Mbl. DKOJIOIMUECKUE TPYIIbl PACTEHUM U KUBOTHBIX 110 OTHOLIEHUIO K
ceery. CurnanbHast pojib cBeta. DOTOneproIn3M.

Temmeparypa kak skonormdyeckwii ¢akrop. JleiicTBue TeMmmepaTypbl Ha  OpPraHU3MBL
[TolikunorepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BnaxHocth kak skosnorudeckuil ¢akrop. IlpucrnocoOnenust pacTeHMil K MOANEPKAHUIO BOJIHOTO
Oananca. Knaccudukaius pacTeHHi M0 OTHOIIEHHIO K Boje. [IpucnocoOneHus: )KUBOTHBIX K U3MEHEHHIO
BOJTHOTO PEXHMa.

Cpenpl  0o0WMTaHHMA OpPraHW3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, I[IOYBEHHAas, TJIyOMHHas
MOANOYBEHHAsI, BHYTpUOpPraHu3MeHHas. OU3NKO-XUMUYECKHE OCOOEHHOCTH Cpell OOMTaHUS OpraHU3MOB.
[IpucnocobnaeHnst OpraHu3MOB K KHU3HU B Pa3HbIX Cpellax.

buonornueckue putmel. BuemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOJUYHBIE PHUTMBI.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUM JKHU3HHU.

XKuznennsie popmbl opranuzMoB. [lonsitue o xu3zHeHHoi ¢opme. JKusHeHHbIE (POPMBI pacTeHHI:
JiepeBbsl, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (DOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HU.

buotnueckue dakropel. Buabl OunoTHuecKMx B3aMMOJIEHCTBUI: KOHKYPEHLMS, XWUIIHHUYECTBO,
cuMbuo3 u ero Gopmel. [lapasutmsm, koomepanus, MyTyalu3M, KOMMEHCaIu3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Hetpoduueckne B3anmoseiicTBus (Tonmuueckue, popuueckue, padbpuueckue). 3HaueHne
OMOTHYECKUX B3aUMOJCWCTBUM JJIsi CYIIECTBOBAHWS OPraHW3MOB B cpeae oOutanus. [Ipunuun
KOHKYPEHTHOTO HCKIIFOUEHHSI.

JdemoHcTpauuu

Tabmuipl U cxembl: «IKojorudeckue (GakTopbl», «CBETOBOW CHEKTP», «IKOJOTHUYECCKHUE TPYIIIBI
KUBOTHBIX [0 OTHOLICHHIO K CBETY», «TeIIOKpOBHBIE »KUBOTHBIE», «XOJOIHOKPOBHBIE >KUBOTHBICY,
«DPU3HOJIOTHYECKHE aIalTalluu KUBOTHBIX», «Cpeapl 0OMTaHUsI OPraHu3MOBY, «buoornyeckue pUTMbI»,
«Kuznennoie Gopmbl pacteHuit», «Ku3HeHnole GOpPMbI KUBOTHBIX», «IKOCHCTEMA IIMPOKOJIMCTBEHHOTO
neca», «OkocuctemMa XxBOuWHOro Jeca», «llenn muranusy, «XumHnuectBoy, «llapasutuzmm»,
«Konkypenmusn», «Cumonos», «KomMmMeHcammzm.

O6opynoBanue: repOapuu pacTeHUW M SKUBOTHBIX, MPUCIOCOOTEHHBIX K BIMSHHUIO Pa3IUYHBIX
9KOJIOTHYECKUX (haKTOPOB, TepOapuu CBETONIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUIA,
CBETOJIFOOMBBIE, TEHENOOMBbIE M TEHEBBIHOCIUBBIE KOMHATHBIE pAcTEHHs, TepOapuu M KOJUIEKIUU
TEIUIONIOOMBBIX, 3MMOCTOWKHUX, MOPO30YCTOMYMBBIX PaCTEHUH, Uydesa NTHIl U 3Bepeil, repOdapuu pacTeHHIH,
OTHOCSIIMXCS K TUrpoduTam, kcepopurtam, Me30putaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJICKIIUU
KUBOTHBIX, OOMTAIOIIUX B Pa3HBIX Cpelax, repOapuu M KOJUIEKIIMH PACTEHUHN M KHBOTHBIX, 00J1aal0NINX
YepTaMu MPHUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBUH KU3HU, repOapuy U KOJUIEKIIMH PACTeHUN
U JKUBOTHBIX DPA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIHUH >KUBOTHBIX, YYAaCTBYIOUIUX B Pa3IUYHBIX
OMOTHUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopuas padora 7 «BblsiBiIeHHe NPUCTIOCOOIEHUI OPTraHU3MOB K BIIUSHUIO CBETa.

JlaGopaTopuas padora 8 «BrlsBieHHEe MPUCTIOCOOIEHHUH OPraHU3MOB K BIUSHUIO TEMIIEPATYPI».

JlaGopaTopuas padora 9 «AHaTOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. IkoJ10rUs1 BUAOB M NOMYJISAIHI

DKOJOTUYECKHE XapaKTepUCTUKU mnomynsiuu. [lomynsuus kak Owuonormueckas cucrema. Poib
HEOJHOPOJAHOCTH cpenbl, (pusmueckux OapbepoB U OCOOCHHOCTEW OHMOJOTHMH BHIOB B (HOpPMHUpPOBAHHUH
MPOCTPAHCTBEHHOHN CTPYKTYpHI Nomynsuuid. OCHOBHBIE MMOKA3aTeI MOMYJISIUU: YUCICHHOCTD, INIOTHOCTD,
BO3pACTHAsI U MOJIOBAsi CTPYKTYpPA, POKIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHSL.

DKonoruveckasi CTpykTypa nomynsuuu. OlieHKa YUCICHHOCTH NOMyIsauuu. JInHaMuKa NOmyasiuy 1
e€ perymauusa. buotudeckuii moTeHHMaN MOMYNSAUU. MoaenupoBaHUe TUHAMHUKU MOMysiuu. Kpubie



pocTa UUCIEHHOCTH nomyiasuud. Kpusble BbDKMBaHMS. Perymsiuus YHCIEHHOCTH MOMYJIALMHA: POJb
(baxkTOpOB, 3aBUCAIIMX W HE 3aBHCALIMX OT IUIOTHOCTH. ODKOJOTMYECKHE cTpateruud BuaoB (r- u K-
CTpaTeru).

[Tonsitne 06 3KoNOrMYecKol Humie Buaa. Mecrooburanue. MHOrOMEpHas MOJEIb AKOJOTHUECKON
Humu k.M. XaruuHcona. Pazmeps! skosiorndeckoit Humu. [loTeHnanbHas 1 peaan30BaHHAasl HUILA.

Bun xak cuctema nomynsiuil. Apeasnsl BUIOB. BUabl ¥ UX KU3HEHHBIE CTPATErMU. DKOJOTMYECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUIPALIUN )KUBOTHBIX. bruosiornyecknue MHBa3uu 4yKE€POIHBIX BUJIOB.

JdeMoHcTpanuu

[oprper: Ix. M. XaTynuHCOH.

Tabmuuel W cxembl: «DKOJOTHYECKUE XApAaKTEPUCTHKU momymsuuny, «lIpoctpaHcTBeHHas
CTpyKTypa mnonyisuun», «BospacTHble nupamuapl nomymsiuuu», «CKOpPOCTb 3acelieHUsl MOBEPXHOCTH
3eMIiIH pa3IMYHbIMU OpraHu3MamMmny, «Moens sxonorudeckoit Humu Jx. M. XaTtuunHconay.

ObopynoBanue: repOapuu paCTeHUM, KOJUICKIIUN KUBOTHBIX.

Jla6opaTopuasi padora 10 «IIpucnocoOnaeHus: ceMsH pacCTeHUN K pacCceIeHUION.

Tema 9. Dxojiorus co061eCTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmectBa oprann3mMoB. bruorienos u ero crpykrypa. CBsizu MEXy OpraHiu3MaMu B OHOTIEHO3E.

Okocucrema kak oTkpbiTas cucreMa (A. JIx. Tencnu). OyHKUMOHAIbHBIE OJIOKM OPraHU3MOB B
9KOCHCTEME: MPOAYLEHThI, KOHCYMEHTBI, pelylleHThl. Tpoduueckue ypoBHU. Tpoduueckue 1enu U CeTH.
Abunotuueckue 010ku 3kocucteM. [1ouBbl U Wbl B 3kocuctemMax. KpyroBopoT BeUIecTB U MOTOK SHEPTUH B
IKOCHUCTEME.

OcHOBHbBIE TIOKa3aTeNIHU SKOCUCTEMBbl. buomacca u mpoayKiusi. DKOJOTHYECKHE MUPaMHUAbl YKCe,
O6MOMacChl U PHEPTHH.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpouxu. @nykmyayuu. HamnpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOLIECTB — CyKieccuu. [lepBUYHBIE W BTOPUYHBIE CYKLECCUU W HMX MPHUYMHBI.
AHTpOTIOTEHHBIE BO3JICUCTBHS Ha cykieccuu. KimmakcHoe cooOmiectBo. bruopasznooOpasue w TOJHOTA
KpYroBOpPOTa BEIECTB — OCHOBA YCTOMYHUBOCTU COOOIIECTB.

[IpupoHbIE S3KOCUCTEMBI. DKOCUCHEMbL 03EP U peK. IKOCUCmeMbl MOPel U OKeaH08. IKOCUCHeMbl
MYHOp, 1eco8, cmeneti, NyCMbiHb.

AHTPOIIOTEHHBIE PKOCUCTEMBI. Arpo3kocrcTemMa. ArporieHo3. Paznuuns Mexy aHTpONIOTEHHBIMU U
MIPUPOAHBIMU 3KOCHCTEMAMHU.

Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteMm. lopoxackas ¢maopa u ¢ayHa.
CuHaHTponu3anus TropoJIckoil ¢ayHbl. buonormueckoe M XO034HCTBEHHOE 3HAYEHUE AarpodKOCHCTEM U
ypOOsKOCHCTEM.

3akoHOMEpHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJEWUCTBUI OPraHM3MOB B 3KOocuUcCTeMaX. Poib
Kackaonoz2o sghghexma u 6u008-30upuxamopos (Kuouesvix 6udos) 6 (OYHKYUOHUPOBAHUU IKOCUCTIEM.
[lepeHoc sHEPrUuM U BEIIECTB MEXKAY CMEKHBIMU SKOCUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYIISILIUMA U
HKOCHUCTEM B YCIOBHUSAX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3JICHCTBHIA.

Mexanuzmbl 8030elicmeus 3a2psA3HeHUll pa3HblX MUN08 Ha CYOOP2aHUSMEHHOM, Op2AHUZMEHHOM,
NONYNAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOJO2UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20
8030eticmaus. MeTo00Tusl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOMOTEHHBIX YKOCHUCTEM.

JdeMoHcTpanun

Hoptper: A. [Ix. Tencnu.

Tabmuuer  u cxembl: «CTpykTypa OHOLIEHO3a», «OJKOCHCTEMa HIMPOKOJIMCTBEHHOTO JIecay,
«OJKOCHCTEMA XBOWHOTO Jieca», «DYyHKIHMOHAIbHBIE T'PYNIBl OPraHUu3MOB B 3KocucTeMe», «Kpyrosopor
BEIIECTB B dKocuctemey, «llenu nutanus (macTOUIIHAS, AETPUTHAS)Y, « IKOJOTHYECKas: MUPAMUIA YHCE,
«DKoyoruyeckas nupaMmuaa Ouomacchely, «KOJIOTUYECKas MupaMuaa dHeprun», «O0pa3oBaHue 00JI0Tay,
«IlepBuunas cykueccus», «BoccTaHoBiIeHHE Jieca MOcCIE MOXKapa», «IKOCHCTEMA 03€pa», «ATpPOLEHO3Y,
«KpyroBopoT BelecTB U MOTOK SHEPTHHU B arporieHo3e», «IIpumeps! ypOoskocucTem».

Ob6opynoBanue: repOapuu pacTeHUi, KOJUIEKIIMM HACEKOMBIX, Uydyesla NTULl U 3BepeH, repdbapuu
KYJIBTYPHBIX U JUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb SKOCHUCTEMBI.

IpakTuueckas padora 4 «3yuenue u onucanue ypO03KOCHUCTEMBD».

IOKeKypeusi «OKCKypcus B THINWYHBIM OuoreorneHo3 (B 1ayOpaBy, Oepe3HSK, €NbHUK, Ha
CYXOJOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 60JI0TO)».




IKCKypeus «IKCKypCHs B arpodKOCUCTEMY (Ha MOJIE WK B TEININYHOE X031 CTBO)».

Tema 10. Buocdepa — rinodanbpHas 3kocucTeMa

buocdepa — oOmeruianerapras o0osiouka 3eMiu, TJI€ CYIIECTBYET WJIM CYIIECTBOBAla JKU3Hb.
PasBuTne mpencraenenuii o O6wochepe B Tpymax 3. 3tocca. Yuenue B. U. Bepnaackoro o Omocdepe.
Ob6nactu 6uocdepsl u e€ coctas. JKuBoe BemecTBo 6uocdepsl U ero (yHKIUH.

3akoHOMEpHOCTH  cymiecTBoBaHus Ouocdeppl. OcobOeHHOCcTH OWoOchepsl Kak  TII0OATBHOU
sKocucTeMbl. JJluHamudeckoe paBHOBecue B Onocepe. KpyroBopoTsl BemecTB 1 OMOr€OXUMUYECKHE IIUKITBI
(yramepona, azora). PUTMHYHOCTS siBIEHH B Onocdepe.

3onanpHOCTE OWOcheprl. [lonsarne o Ouome. OCHOBHBIE OMOMBI CyIIW: TYHJIpAa, XBOWHEIE Jieca,
CMEIIaHHBIE W IIHWPOKOJIMCTBEHHBIEC Jieca, CTEIH, CABAHHBI, ITYCTBIHU, TPOIHYECKUE JIeCa, BBICOKOTOPDS.
Knumat, pacTuTeNnbHbIi U )KUBOTHBIM MUp OMOMOB CYILIH.

CtpykTypa ¥ (yHKIHS >KHBBIX CHCTEM, OIIEHKa WX PECYpPCHOrO TMOTEeHIMana U OuoCHEpHBIX
(GyHKIMH.

JdeMoHcTpanuu

Hoptpetst: B. U. Bepuanckuit, 3. 3rocc.

Tabnuuel u cxeMmbl: «I'eochepsr 3emumy», «KpyroBopoT azota B mpupoae», «KpyroBopot yrieposa B
npupojie», «KpyroBopoT kucinopoga B mpupoiae», «KpyroBopotr Boabl B mpupoje», «OCHOBHbIE OHOMBI
cymny, «Kinmatnueckue nosca 3emnny, «TyHapay, «Taira», «CMmemanubii jgecy, «LnpokoancTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponnyeckuil gec.

O6opynoBanue: repoapuy pacTeHU pa3HBIX OMOMOB, KOJUICKITUHU )KUBOTHBIX.

Tema 11. YesroBek M OKpy:KaoUas cpeaa

DKOJIOTHYECKHE KpPU3HUChI U UX NpuuuHbl. Bo3zaelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3yIIHOM cpeanl. OXpaHa Bo3ayxa. 3arpsisHeHHe BOJHOM cpeabl. OXxpaHa BOJHBIX pecypcoB. Paspyiienne
nouBbl. OXpaHa MOYBEHHBIX PECypcoB. Mi3MeHeHue knnumara.

AHTpPOTIOT€HHOE BO3JEHCTBUE HA PACTUTEIbHBIM W >KMBOTHBIM MHp. OXpaHa pacTUTEIBHOTO M
KUBOTHOTO Mupa. OCHOBHBIE TNPUHIUIBI OXpaHbl Npupoabl. KpacHbsle kHuru. Oco0o oxpaHseMble
npupoaabie Tepputopun (OOIIT). boTannveckue caapl U 300JI0TMYECKUE TTAPKH.

OCHOBHBIE TPHUHIMIOBI YCTOWYMBOIO pa3BUTUS 4YeJIOBEUECTBA M MNpUpoJbl. PamumoHanbHOE
MIPUPOJIONONBF30BAHUE M COXpaHeHue Ouosiornyeckoro paszHooOpaszust 3emin. OOmme 3aKOHOMEPHOCTH
rJI00aTBHBIX JKOJOTUYECKUX KpU3UCcOB. (OCOOCHHOCTH COBPEMEHHOTO KpH3UCAa M €ro BEpOSATHBIC
MOCJEICTBUS.

Pa3sButne MeTOOB MOHMTOpPMHIA Pa3BUTHS ONACHBIX TEXHOTEHHBIX IpoueccoB. Cucmemmbie
uccnedosanusi nepexooa K pecypcocoepezaroujell U KOHKYPEHMOCHOCOOHOU 3Hepeemuke. buonocuueckoe
pasunoobpasue u ouopecypcwi. Hayuonanvnvle ungopmayuonnvie cucmemvl, odecneuusarouue 0oCmyn K
uHgopmayuu no coCmMosiHUIO OMOenbHbIX 8U008 U IKocucmem. OcHOBbl IKOpeabUIUMayuyu IKocucmem u
cnoco608 60pvobI ¢ buonospedcoeHusMU. PekoHcmpyKyus MOPCKUX U HA3eMHbIX IKOCUCEM.

JdeMoHcTpanun

Tabauiel u cxembl: «3arpssHeHue atMmocdepbl», «3arps3HeHue Truapocheps», «3arps3HeHHe
nouBb», «l[lapHukoBelid 3PdexT», «Ocobo oxpaHseMble NPHUPOAHBIE TeppuTOpuUN», «Moaenu
YIPABIIIEMOTO MUPay.

Ob6opynoBanue: Qororpaduu OXpaHsIEeMbIX pacTeHHH U KUBOTHBIX KpacHoit kuuru Poccuiickoii
®enepaunn, KpacHO! KHUTM peruoHa.




IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MU HA YPOBHE
CPEJIHEI'O OBILIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3ylibTaTaM OCBOCHUS OOYHYAIOIIUMUCS TMPOTPamMM
cpeanero o0riero o0pa3oBaHus: TUYHOCTHBIC, METAPEIMETHBIE U ITPEIMETHEIE.

B cTpyKkType NTMUHOCTHBIX pe3y/IbTaTOB OCBOCHMSI IIPOTPAMMBbI 110 OMOJIOTHH BbIIEIEHBI CIENYIOIINE
COCTaBJISIIOLIME: OCO3HAHUE OOYYaIOIIMMHUCA POCCHUICKON IpaKJaHCKOW HIAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPENEIICHUIO, Haiuyue momugayuy K OOydeHUIO0 OHUOJIOTHH,
yeneHanpasienHoe passumue BHYTPEHHHX YOEXKICHUH JMYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH M
HUCTOPUYECKUX TPAJAULIUNA pa3BUTUS OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb 00YYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOEH JESTENBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAaMH, MPUCYIIUMHU CUCTEME
OMOJIOTMYECKOro 00pa30BaHus, Halu4ue NPpagoCco3HAHUSA FIKOJIOTUUECKON KYIbTYPbl, CHOCOOHOCMU CMABUMb
L[EJIU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE pe3yNIbTaThl OCBOEHHUS MPOrpaMMbl 110 OHMOJIOTUM JIOCTUTAIOTCS B €IUHCTBE yUEOHOU U
BOCITUTATENIbHON JESTEIbHOCTU B COOTBETCTBUHM C TPAaJUIMOHHBIMH POCCUHUCKUMHU COLUOKYIbTYPHBIMH,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MMPaBUIAMU U HOPMAMHU
MOBEJCHUS U CIIOCOOCTBYIOT IpolieccaM CaMOIO3HAHMS, CaMOBOCIMTAaHUS U CaMOPa3BUTHUS, Pa3BUTHUS
BHYTpPEHHEH MO3UIMU JIUYHOCTH, ATPUOTHU3MA U YBAXKEHUS K 3aKOHY U MPABOIOPSJIKY, YEIOBEKY Tpyla U
CTapuieMy IOKOJICHHIO, B3aUMHOIO YBa)KEHMsI, OEpEKHOTO0 OTHOIIEHUS K KYIbTYPHOMY HACJIEIUI0 H
TpaJuLMsIM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, NpUpoJe U OKPYKAOLIEH cpeie.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buosorus» HOKHBI OTpaxaTb
TOTOBHOCTb U CIIOCOOHOCTH OOy4aroUIMXcsi PyKOBOJCTBOBATHCA CHOPMUPOBAHHON BHYTpEHHEH Mo3uiueit
JMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALMH, TO3UTUBHBIX BHYTPEHHHUX YOEXKIEHUH, COOTBETCTBYIOLINX
TPAJULMOHHBIM ILIEHHOCTSM pPOCCHHCKOrO OOIIeCTBA, PpACIIMPEHUE JKU3HEHHOTO OIblTa M ONbITa
JESTEIBHOCTH B IIPOLIECCE pealn3ali OCHOBHBIX HAIPABICHUN BOCIUTATEIIBHOM IESATENBHOCTH, B TOM
4HCJIE B YACTHU:

1) rpaKIaHCKOro BOCIIUTAHUS:

e c(hOpMHUPOBAHHOCTh T'PAXKJAHCKOM MO3MLMU OOYy4arOIIErocs Kak akTMBHOIO M OTBETCTBEHHOIO 4JIEHA
poccuiickoro o0IecTBa;

e OCO3HAHUE CBOMX KOHCTUTYIL[MOHHBIX IIpaB U 0053aHHOCTEH, yBaXKEHHUE 3aKOHA U MPABONOPSIKA;

e TOTOBHOCTh K COBMECTHOH TBOPYECKOH MAEATENBHOCTH INPH CO3AAHUU YUEOHBIX IPOEKTOB, PELICHUU
y4eOHBIX U [T03HABATEIbHbIX 33/1a4, BHIIOJIHEHUN OMOJOIMYECKHX 3KCIIEPUMEHTOB;

e CIIOCOOHOCTb ONPEAEATh COOCTBEHHYIO HMO3HIIMIO 10 OTHOUICHHUIO K SIBICHHUSM COBPEMEHHOM >KU3HU U
O0OBACHATH €€;

e YMEHME YUYMTHIBaTb B CBOMX JI€HCTBHUAX HEOOXOAMMOCTb KOHCTPYKTHMBHOI'O B3aMMOJICHCTBUSA JIOJEH ¢
pa3sHbBIMU YOEXKAEHUSAMH, KyJIbTYPHBIMHU LIEHHOCTSIMH U COLMAJIbHBIM IOJI0KEHUEM;

e TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOIO BBIMOJHEHUS y4eOHBIX, IO3HABATENbHBIX U
HCCIIEI0BATENIbCKUX 3a/1a4, YBAXKUTEIHHOI'O OTHOILIEHHS K MHEHHUIO ONIIOHEHTOB MPHU OOCYKJIEHUU CIOPHBIX
BOIPOCOB OHUOJIOTHYECKOTO COJIePKaHMS;

® TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCTIHTAHUSI:

e c(hOopMHPOBAHHOCTh POCCUHCKOM TI'pa)JTaHCKOM HIEHTUYHOCTH, TMAaTPUOTHU3MA, YBAXEHHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTHU Iiepel PoauHON, ropocTH 3a CBOM KpaH, cBOIO PoauHy, CBOU A3BIK U
KYJIBTYPY, IPOIJIOE U HACTOsIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

e IICHHOCTHOE OTHOIIEHUE K NPUPOJHOMY HACIECIUIO0 M NMaMSATHUKAM NPUPOIbI, JOCTHXKEHUAM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

e CIIOCOOHOCTH OLIEHUBATh BKJIA/l POCCUHCKUX YUEHBIX B CTAHOBJIEHHME M Pa3BUTHE OMOJIOTHU, TOHUMAHUS
3Ha4YeHHUs1 OMOJIOTUU B MO3HAHUU 3aKOHOB IIPUPOJIbI, B KH3HH YeJIOBEKa U COBPEMEHHOTO O0IIeCTBa;

e HJeiHasg YOeXAEHHOCTb, TOTOBHOCTh K CIY)KEHHIO M 3amuTe OTeyecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMSI:

e OCO3HAaHHWE AYXOBHBIX LIEHHOCTEN POCCUIICKOTO HApO/a;
e c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHS;



e CIIOCOOHOCTH OIICHMBATh CUTYaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYICh HA MOPAIHHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;
e OCO3HaHHWE JIMYHOTO BKJIAJa B TIOCTPOSHUE YCTOWYMBOTO OYIyIIEro;
e OTBETCTBEHHOE OTHOIICHUE K CBOMM POJHUTENSM, CO3AAHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHITHS
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUHU C TPAIULUAMU Hapo10B Poccuu;

4) 3CTeTHYEeCKOr0 BOCIIUTAHHUS:
e DOCTETHYECKOE OTHOIICHUE K MHUPY, BKIOYAs ICTETHKY OBbITAa, HAYYHOTO M TEXHHUYECKOTO TBOPUYECTBA,
cropTa, TpyzAa, OOIIECTBEHHBIX OTHOIICHHUIA,
e IIOHUMAaHUE SYMOIMOHAIBHOTO BO3CHCTBUS KUBON MIPUPOIBI U €€ IIEHHOCTH;
e TOTOBHOCTh K CaMOBBIPOKEHHMIO B pa3HBIX BHJIaX MCKYCCTBA, CTPEMJICHHE MPOSBISITH KadyecTBa
TBOPUYECKOM JIMYHOCTH;

5) pusnueckoro BoCHUTAHUSI, (OPMHPOBAHHMA KYJbTYPbI 30POBbSl M 3MOIMOHAJbLHOIO
Os1aronosyqusi:
e TIOHMMAaHHUE M pean3alvs 3I0POBOTO M 0E30MacHOT0 00pasza >KU3HU (3I0pPOBOE MHUTAHHE, COOJIOICHNE
TUTUEHUYECKUX TPABUJI M HOPM, cCOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, PETYIsIpHAs (U3HUUECKas
AKTUBHOCTH), O€PEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 37I0POBBIO;
e TOHMMAHHUE IIEHHOCTH TPaBUJ WHIAMBUIYaJbHOTO U KOJUICKTHBHOTO OE€30MaCHOTO TIOBEJICHUS B
CUTYaIHX, YTPOKAIOITUX 370POBBIO M KU3HH JIIOJICH;
e OCO3HAaHWE IMOCJICJCTBUH W HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOIICHUS alKOTOJs, HAapKOTHKOB,
KYpEeHUs);

6) TPy/10BOr0 BOCIIUTAHUSI:
e TOTOBHOCTH K TPYy/ly, OCO3HaHHE IIEHHOCTH MacTEePCTBA, TPYAOI00HuE;
e TOTOBHOCTH K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTHYECKOW M COIMAIILHOM HANpPaBIEHHOCTH, CIIOCOOHOCTH
MHULMUPOBATH, MNIAHUPOBATH U CAMOCTOSITEIBHO BBIMOIHATH TaKyIO ACSITEIbHOCTD;
e HHTEpEC K pa3inyHbIM cdepaM MpodeccnoHalIbHON NEeATENIbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIN
BBIOOD Oymymiei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHbI,
e TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU,

7) 3K0JIOTHYECKOT0 BOCTIUTAHUSI:
e DKOJIOTUYECKH IlieJecooOpa3HOe OTHOIIEHHE K MPUPOJEe KaK HUCTOYHHMKY >KU3HM Ha 3eMJjie, OCHOBE e&
CYIIECTBOBAHMS;
e TIOBBIIICHHE YPOBHS JKOJIOTUYECKOW KyJIbTYphl: MPUOOpPETEHHE OMNbITa IUIAHUPOBAHUSA TOCTYINKOB M
OIICHKH MX BO3MO>KHBIX TOCIEACTBUI /U1 OKPY>KAIOIIEeH Cpe/ibl;
e O0CO3HaHHUE TNI00aJBHOIO XapaKTepa SKOJOTHUYECKUX MPo0sieM U MyTel X pelieHus;
e CIOCOOHOCTH HCIOJB30BaTh MPHOOPETaeMble NMPU U3YyYCHUH OMOJIOTUM 3HAHUS U YMEHUS MPU PELICHUU
npoOiieM, CBSA3aHHBIX C pPalMOHAIBHBIM MPUPOIOIONIb30BaHUEM (COONIOZICHHE MpaBHJI TOBEACHUS B
MPUPO/IC, HAMPABJICHHBIX HAa COXPAaHEHUE pPABHOBECHS B OJKOCHUCTEMaX, OXpaHy BHJIOB, SKOCHCTEM,
ounocdepsl);
e AKTHUBHOE HEMpUATHE JACUCTBUN, MNPUHOCAIIUX Bpel OKpYXKalolleld MNpUpOAHON cpele, YMEHUe
MIPOTHO3UPOBATh HEONArONPUSATHBIE HSKOJIOTMUECKUE TMOCIEACTBUS MPEANPUHUMAEMbIX JCUCTBUNA H
MpeI0TBpAaIIaTh UX;
e HAIWYME PA3BUTOIO SKOJIOTHYECKOTO MBIIUICHHS, SKOJOTMYECKON KYIbTYphI, OIbITa JEATEIbHOCTH
9KOJIOTUYECKOW HAIPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCS UMH B MO3HABATEIbHOW, KOMMYHHUKATUBHOM
U COIMAJIbHOW TIPAKTUKE, TOTOBHOCTM K YYAaCTHIO B MPAKTUYECKOM JAESITEIIbHOCTU H3KOJIOTUYECKOU
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:
e CchOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKd U
0OIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JAMAJOre KyabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa
B MOJIUKYJITYPHOM MUPE;
e COBEpIICHCTBOBAHUE SA3BIKOBOM M UYMTATENbCKOW KYJIbTYpbl KakK CpEACTBAa B3aUMOJCHCTBUS MEXKIY
JOJIbMU U TIO3HAHUS MUPA;
e TIOHMMaHHE CHEIU(PUKUA OMOJOTHM KaK HAyKH, OCO3HAHUSA €€ POl B (OPMHUPOBAHUU PAIMOHAIBLHOTO
HAyYHOTO MBIIUICHUS, CO3JAaHUU IEJIOCTHOTO TPEACTaBICHHs 00 OKPYXKArolleM MHpE KaK O €IMHCTBE
MPUPOJBI, YeTOBeKa W O0OIIecTBa, B TMO3HAHWU MPHPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHHWU MpooieM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;



[ ] y6€)KI[éHHOCTB B 3BHAYUMOCTHU 6I/IOJIOI‘I/II/I JUIS COBpeMeHHOfI IIUBUJIN3AIINN: O6€CH€‘I€HI/I$I HOBOT'O ypOBHSI
pa3sBUTHSL MEIWIUHBI, CO3/IaHHE IEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX pelaTh pPeCcypCHbIe
HpO6JIeMBI paSBI/ITI/ISI YCJIOBCUYCCTBA, IIOUCKaA HYTGI;'I BbIXOJa U3 FJIO63,JILHBIX 3KOJIOTHUYCCKUX HpO6JI€M 158
obecrnievueHus mepexoaa K yCTOHIMBOMY Pa3BUTHIO, PAIIMOHAIEHOMY MCIIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB
1 (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

[ ] BaI/IHTepeCOBaHHOCTB B HOJ'Iy‘IeHI/II/I 6I/IOHOFI/I‘-IGCKI/IX 3HaHHﬁ B LCIMX MOBBIIICHUA 06]]_[617[ Ky.]IBTypBI,
€CTeCTBEHHO-HAYYHOW IPAMOTHOCTH, KaK COCTaBHON 4acTh (PyHKIMOHATBHOW IPaMOTHOCTH O0YYarOIMIMXCS,
dbopmMupyeMOi TIpu U3ydeHUN OUOJIOTHH;

e IIOHMMAHHC CyHIHOCTI/I METOAOB IIO3HAHMUA, I/ICHOJIB?;}’CMI:IX B C€CTCCTBCHHBIX HaYKaX, CHOCO6HOCTI/I
WCIOJIb30BATh TOJy4YaeMble 3HAHWS I aHallM3a W OOBSICHCHHS SBJICHUN OKPYKAIOMIETO MHpa H
HpOI/ICXOZIﬂIlII/IX B HEM H3M€H€HHI>1, YMCHI/Ie ACJIaTh O6OCHOB3.HHI)IC 3aKJIFOYCHHUA Ha OCHOBEC Hay‘-IHI)IX q)aKTOB
U UMCHOIINXCA JaHHBIX C LICJIBIO HOJIy‘ICHI/Iﬂ I[OCTOBepHI)IX BBIBOJIOB,

e CIIOCOOHOCTH CaMOCTOSITEJIBHO UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS Ui pelieHus mpoliemM B
pCaJ'IBHBIX JKNU3HCHHBIX CI/ITyaHI/ISIX;

e OCO3HAHHC IIECHHOCTH Haquoﬁ ACATCIIBbHOCTHU, TOTOBHOCTH OCyIIICCTBJ'I?ITI: HpOGKTHyI—O nu
HCCIIEN0BATENBCKYIO NEATEIbHOCTh HHAUBUNYAIBHO U B TPYIIIIE;

e TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHMIO MU CamMOOOpa30BaHUIO, K AKTUBHOMY
nonyqumo HOBBIX 3HaHI/II\/'I 10 6I/IOJ'IOFI/II/I B COOTBECTCTBUU C ) KU3HCHHBIMHU HOTpe6HOCT$IMI/I.

METAINIPEAMETHBIE PE3YJIbTATbHI

MertanpeaMeTHbIe pe3ylbTaThl OCBOSHHS ydeOHOTro mpenmera «bHoornsy BKIIOYAIOT: 3HAYMMBIC
s GOpPMHUPOBAHMSI ~ MHUPOBO33pEHHUS  OOYyYaroOIIMXCS — MEXKIUCHMILUIMHApHbIE  (MEXIpPEAMETHBIE)
oOIIeHayYHbIe TOHSTHS, OTPAKAIONINE IIEOCTHOCTh HAYYHOH KAapTHHBI MHUpa W CHEeNU(UKYy METOJ0B
MO3HAHUS, HUCTIOJNB3YeMbIX B E€CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPrHs, sSBICHHE, MpOIlecc, CHCTEMa,
Hay4yHbIi (hakT, NPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIeNOBaHHE, HaOIIOACHUE,
U3MEpEeHue, DSKCIEPUMEHT U Jpyrue); yHUBEpcalbHble YydeOHble JeHCTBUS  (TO3HaBaTEIbHBIE,
KOMMYHUKATHUBHBIE, PETYISITUBHBIE), oOecreunBaromnye GopmupoBanue (GyHKIIMOHAIBHON IPAMOTHOCTH H
COLIMANIBHOM KOMIIETEHIIMN OO0YyYarolMXcs; CHOCOOHOCTh OOydarolmuxcs HCIOIb30BaTh OCBOCHHbBIE
MEXJAUCLUUIIMHAPHBIE, MHPOBO33PEHUYECKHWE 3HAaHUS U  yHHUBEpcalbHble YyueOHbIe JEeHCTBUS B
MO3HABATEIBHOM U COI[MATIbHON MPAKTHUKE.

B pesynbrare u3ydeHus: OMOJOTMM Ha YpPOBHE CpeAHEro oOImiero oOpa3oBaHHs Yy 00ydarolierocs
OyayT cdopMHpoBaHbl [O3HABATENIbHbIE YHUBEpCAlbHbIE Y4eOHBbIE JIEHCTBUS, KOMMYHUKATHBHbBIC
YHHUBEpCcajbHble Y4eOHbIE JAEHCTBHUSA, PEryJIATHBHbIC YHHUBEpCAlbHbIC ydeOHbIE JEHCTBHUS, COBMECTHas
NeSITeNbHOCTD.

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHMS IMPOrpaMMBbl CpelHEro oOmiero 0o0pa3oBaHUS JIOJKHBI
OTpaxarb:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JelCTBUSIMU:

1) 6a3oBbIe JOrHUYECKHE TEHCTBHUS:
e CaMOCTOSITENILHO (POPMYITHPOBATH U AKTYalIM3UPOBATh MPOOIIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;
e 1CMOJBH30BaTh MPU OCBOCHUU 3HAHWUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHallM3a, CUHTE3a, CPAaBHEHUS,
KiaccuguKanuu, 0000IIeHNs), PACKPBIBATH CMBICI OHOJOTHYECKUX MOHATHI (BBIACIATH WX XapaKTepHbIC
MIPU3HAKU, YCTAHABJIUBATH CBSI3U C APYTUMU MOHATUSIMU);
e OMNpeAeNsaTh IENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JOCTHXKEHUS, COOTHOCUTH
PE3yNbTaThl JEATEILHOCTH C MOCTABIEHHBIMHU EJISAMH;
e CIOJH30BaTh OMONOTHYECKUE IOHATHUSA 11 00BsICHEHUS ()aKTOB U SIBICHUHN KMBOW TIPUPO/IBI;
e CTPOUTH JIOTHYECKHE pacCykJeHus (MHAYKTUBHBIC, JCIyKTHBHBIC, TI0 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH ¥ MPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBIICHUSX, (DOPMYIHPOBATh BHIBOBI U 3aKITIOUCHNUS,
e TIPUMEHATH CXEMHO-MOJENbHBIE CPEJICTBA JJIS MPEICTaBICHHs CYIIECTBEHHBIX CBSI3€ M OTHOIICHUU B
M3y4aeMbIX OMOJIOTHUECKUX OOBEKTaX, a TakkKe MPOTHBOPEUUH Pa3HOTO POJa, BBIIBICHHBIX B PA3IMYHBIX
WH(OPMALMOHHBIX UCTOYHUKAX;
e pa3pabaThiBaTh IUTAH pEIIEHUS MpPoOIEeMBI C YYETOM aHalU3a MMEIOMIMXCS MAaTepUANbHBIX U
HEMaTepHUaTbHBIX PECYPCOB;
e BHOCHTH KOPPEKTUBHI B JIEATEIHHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIbTATOB IIETISM, OIICHHUBATh PUCKU
MOCIIE/ICTBUH JIESTETLHOCTH;



e KOOPIAWHHPOBATH M BBIMOJHITH PadOTy B YCIOBUSX PEATbHOIO, BUPTYATHPHOTO M KOMOWHHUPOBAHHOTO
B3aUMO/JICHCTBUS,
e Ppa3BUBATh KPEATHUBHOE MBIIUICHHUE IPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE IeHCTBHA:
e BJIAJICTh HABBIKAMH Y4€OHO-HCCIICIOBATEIHCKOW M TPOSKTHOW JEATEIHHOCTH, HABBIKAMHU Pa3peIICHUS
mpo0eM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETLHOMY TIOMCKY METOJOB PEIICHUS MPAKTUICCKHX
3a/1a4, MPUMEHEHHUIO PA3JIUNYHBIX METOJIOB TIO3HAHUS;
e JCIIOJIb30BaTh PA3IUYHBIC BHJBI ACSITCIHLHOCTH IO IOJTYYCHHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETALNU,
MpeoOpa3oBaHUI0 M TPUMEHEHUIO B YYEOHBIX CHUTYyallMsAX, B TOM YHCJIC TPU CO3JAAHHHM YUEOHBIX U
COIMAJILHBIX IMPOCKTOB;
e (GOpMHPOBATH HAYYHBIA TUI MBIIUICHUS, BIAJIETh HAYIHOH TCPMUHOJIOTHCH, KITFOUCBBIMU MOHATHSAMH H
METO/IaMH;
e CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIC 3aJa4M B OOPa30BATEIBHOU JIEATSIBHOCTH W KU3HEHHBIX
CUTYaITUsIX;
e BBISABJIATh NPHYUHHO-CICACTBEHHBIC CBS3M W aKTyaIM3UPOBATh 3a1ady, BBIIBUTATh THIOTE3y €&
pelIeHHs, HaXOJWTh apryMEHTHI JUIS JIOKa3aTeIhCTBA CBOWX YTBEPXKJICHWH, 3a7aBaTh MMapaMmeTphl U
KPUTEPHUHU PEIICHUS;
e AHAIM3HWPOBATH TMOJyYCHHBIC B XOJIE PEIICHUS 3a7add pe3yJIbTaThl, KPUTHUYECKHA OICHUBATH WX
JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
e J1aBaTh OIICHKY HOBBIM CHUTYaIlHsIM, OIICHHBATH MPHOOPETEHHBINA OTIBIT;
e OCYIIECTBJIATH  IEJICHANPABICHHBI TIOMCK TEepeHoca CPeACTB M CHOCOOOB  JCWCTBUS B
poheCcCHOHANBHYIO CPENY;
e yYMETh NIEPEHOCUTH 3HAHUS B IO3HABATEILHYIO U MIPAKTHYECKYIO 00IaCTH KU3HEACITSILHOCTH,
e yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTel;
e BBIJIBUraTh HOBbBIE UJIEH, NIPEAJIAraTh OPUTHHAIBHbIE IOJXOAbl U PEIICHUS, CTAaBUTh IPOOJIEMBI U 33/1a4H,
JOTTYCKAIOIINe aJbTePHATUBHBIE PEIICHMUSL.

3) pabora ¢ ungopmanmei:
e OPHCHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HHPOpMaHUK (TEKCTE y4eOHOTO TMOCOOus, HaydHO-
MOMYJISIPHOM JUTEeparype, OMOJOTHYECKUX CIOBApSX U CIPAaBOUYHUKAX, KOMIIBIOTEPHBIX 0a3axX ITaHHBIX, B
WnuTepHere), aHanu3upoBaTh HHQOPMALMIO Pa3IMYHBIX BUAOB M (OpPM MpencTaBiICHUs, KPUTHUECKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;
e (GopMynupOBaTh 3aMpOChl U NMPUMEHATH Pa3IUYHbIE METOJbI MPU MOUCKE U OTOOpE OHOJOrHYecKOn
uHpopMalry, He0OX0AUMOM /1JIs1 BBITIOTHEHUS Y4EOHBIX 3a/1a4;
e MpHOOpeTaTh OTIBIT MCIOJIb30BaHUS UH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;
e CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAJbHYIO (QOpPMY MpeACTaBleHUs OUOJIOTUYECKON HHOpMAIIN
(cxembl, rpaduky, TUarpamMmbl, TaOIUIIBI, PUCYHKH U IPYTOe);
e 1CMOJNB30BaTh HAy4YHBIM $3bIK B KadyecTBE CpeACTBa MpH paboTe ¢ Ouonoruyeckoil uHoOpMaiueii:
MPUMEHATh XUMUYECKUE, (PU3MUECKUe U MaTeMaTH4eCKHe 3HAKU M CHUMBOJIBI, (opMyibl, abOpeBUaTypy,
HOMEHKJIATYPY, UCIIOJIb30BaTh U MPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;
e BJAJETh HAaBBIKAMHM pACMO3HABaHMS W 3alMThl HMH(OpPMALUH, HHPOPMAIIMOHHOW OE30MacHOCTH
JTUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATUBHBIMH J1€HCTBUSIMU:

1) o61enmue:
e OCYILECTBJIATH KOMMYHHKAIIMH BO BCeX cepax KU3HU, aKTUBHO YIaCTBOBATH B JHANIOTE UM AUCKYCCUHU
MO CYIIECTBY oOCyKTaeMoil Tembl (YMEHHE 3aJaBaTh BOIMPOCHI, BHICKA3BIBATH CYKICHHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TpeANiaraeMoil 3aJayd, Y4YUTHIBATb HWHTEPEChl M COMIACOBAHHOCTH TO3UIMHA JAPYTrUX
YYaCTHUKOB JHANIOTa WIN JTUCKYCCHH);
e paclo3HaBaTh HeBepOaNbHBIE CpeACTBa OOIIEHHs, TOHUMAaTh 3HAYCHHE COLUAJBHBIX 3HAKOB,
MPEANOCHIIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CUTYAIlHi, YMETh CMATYAaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;
e BJAJIETh PA3TUYHBIMHU CIOCOOAMH OOIICHUS W B3aWMOJCHCTBUS, TIOHUMATh HAMEPEHUS APYTHX IOJEH,
MPOSIBIIATh YBAKUTEIHHOE OTHOIIEHHE K COOECeTHUKY M B KOPPEKTHOU Qopme (HOpMyTupoBaTh CBOU
BO3pAKCHHUS;
e Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCHOJIB30BAHUEM SI3BIKOBBIX CPECTB.

2) coBMeCTHas eI TeJIbHOCTh:



e IIOHMMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HHIUBUAYAJIbHOM pabOThl IpU pELICHUU
Ouosornyeckoil  mpoOieMbl, OOOCHOBBIBaTH  HEOOXOIMMOCTH  IMPHUMEHEHHs]  TPYIIOBBIX  (GopM
B3aMMO/ICHCTBYS IIPH PELICHUN Y4eOHOU 3a1a4H;
e BBHIOMpATh TEMATUKY U METOJbI COBMECTHBIX JACHCTBHH € Y4€TOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
KaKJI0TO WIEHA KOJJIEKTUBA;
e IPUHHMMATH LIEJIM COBMECTHOM [EATENbHOCTH, OPraHW30BbIBaTh M KOOPAMHHMPOBATH AECHUCTBUS IO €€
JOCTUKEHUIO: COCTAaBJIATH IJIaH JEMCTBUI, paclpelensTh poju ¢ y4ETOM MHEHHUI y4aCTHUKOB, 0OCYKIaTh
pe3yJbTaThl COBMECTHON pabOTHI;
e OIICHMBATh KAayeCTBO CBOEr0 BKJI3Ja M KaXJOr0 Yy4JyacTHMKAa KOMaHJbl B OOHIMH pe3yinbTar 1o
pa3paboTaHHBIM KPUTEPHUSIM;
e IIpe/ularaTb HOBbIE IPOEKTHI, OLEHUBATh UAEU C MO3UIUU HOBU3HBI, OPUTMHAIBLHOCTH, MPAKTUUYECKON
3HAYUMOCTH;
e OCYILECTBJIATh MO3UTHUBHOE CTPATErMUECKOE MOBEJICHUE B PA3JIIMYHBIX CUTYALIUSX, IPOSBISATH TBOPUECTBO
1 BOOOpakeHue, ObITh MHUIIMATUBHBIM.

OgiajeHHe YHMBeEPCAJIbHBIMH PeryJsiTABHBIMM IeHCTBUSIMH:

1) camoopranu3anms:
e JCMOJb30BaTh OMOJIOTMUECKNE 3HAHUS JUISI BBISIBJIEHUS MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX M Y4€OHBIX
CUTYaIUsIX;
e BbHIOMpaTh Ha OCHOBE OMOJIOTUYECKHX 3HAHUU LIENEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX JEMCTBUAX U
MOCTYIKaX 110 OTHOIIEHUIO K KUBOH MPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;
e CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIbHYIO JAESTEIbHOCTb, BBISIBISTH IMPOOJIEMBbI, CTaBUTh H
(dbopMynupoBaTh COOCTBEHHBIE 331a4U B 00pa30BaTeIbHON JESTENbHOCTH U )KU3HEHHBIX CUTYallUsX;
e CaMOCTOSITENIbHO COCTABJIATH IJIaH PelIeHUs MpoOJIeMbl ¢ YIETOM UMEIOUIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTECHU;
JlaBaTh OLIEHKY HOBBIM CUTYalLsIM;
paclupATh paMKH y4eOHOTrO IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTCHUN;
Jie71aTh OCO3HAaHHBIN BBIOOD, apIryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBATh (DOPMUPOBAHMUIO M TPOSBICHHUIO IIUPOKOW SPYyAMLUMH B pa3HbIX OONACTAX 3HAHHUH,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:
e /1aBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTH, OLCHUBATh COOTBETCTBUE
PE3YJIBTAaTOB LIEIISM;
e BJIQJICTh HABBIKAMHU II03HABATEIBbHOM pediaekcuM Kak OCO3HaHMA COBEpIIAEMbIX JCHCTBUH MU
MBICIIMTEIBHBIX MPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUH, UCIOJIB30BaTh NPUEMBI pedIeKCHH IJI OLECHKU
CUTYalluH, BBIOOpa BEPHOTO pPEILICHMS;
e YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELIEHUS 110 UX CHUKECHHUIO;
e IIPUHMMATh MOTHUBBI M apPIYMEHTHI APYTUX IIPU aHAJIN3€E PE3YIbTATOB JIEATEIBHOCTH;

3) npuHsiTHE cefsl M APYTHX:

IPUHUMATh ce0s, HOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;
IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIBTATbBI

Hpe,[[MeTHLIC PE3YIbTaThl OCBOCHUA COACPKAHUA yqe6Horo npeamMeTa «buomnorus» Ha yTJ'Iy'6J'IéHHOM
YPOBHC OPHUCHTUPOBAHBI Ha obecreueHue HpO(l)I/IJ'ILHOFO O6y‘IeHI/IH 06y‘laIOH_II/IXCSI omonorun. OuHu
BKJIFOYAIOT: CHCI_[I/I(bI/I‘-IeCKI/Ie JJIA ouooruu HAY4HBIC 3HAHUSA, YMCHUA U CITOCOOBI JENCTBHI 110 OCBOCHHIO,
HHTCpHIpCTAllUN U Hp606p8.30BaHI/IIO 3HaHI/II71, BHUABI JOCATCIBHOCTHU IO IMOJYYCHUIO HOBBIX 3HAaHUM U HUX
INPUMCHCHUIO B PA3JIMYHBIX y‘-IC6HBIX, a TaKXC B PCAJIbHBIX XU3HCHHBIX CHTYyallUuAX. HpCZ[MCTHBIC
PE3YyIbTAaThI HPCACTABJICHBI 110 I'OAaM U3YUCHUA.

Hpe,Z[MeTHLIC pPe3yJIbTaTbl OCBOCHUSA y‘-IC6HOFO npeamMeTa «buonorusi» B 10 Knacce NOJKHBI
OTpaXKarTh:



e c(hopMHPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUHT
€CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B TIO3HAHUH 3aKOHOB IMPUPOJIBI M PEIICHUH MPOOJIEM PallMOHAIEHOTO
MPUPOJIOTIOIIF30BAHUS, O BKJIA/IE POCCUHCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE OUOJIOTHH;
e BJIQJICHUE CHUCTEMOW OMOJIOTHUECKUX 3HAHUH, KOTOPAas BKIIIOYAET: OCHOBOIIOJIAraroInue OMOJIOTHYECKUE
TEPMMHBl M MOHATUS (KM3Hb, KIETKa, OpraHu3M, MeTadoyu3M, TOMEOCTa3, CaMOperyJisiLus,
CaMOBOCIIPOM3BEJICHHE, HACIICACTBEHHOCTh, M3MEHUMBOCTh, POCT M DPa3BUTHE), OMOJIOTHYECKUE TEOPHUH
(xnerounast teopusi T.IllIBanna, M. lllneiinena, P. BupxoBa, XpoMocomHas Teopusi HACIEACTBEHHOCTH
T. Moprana), ydenuss (H. W. BaBuinoBa — o meHTpax MHOTooOpasusi W TPOUCXOXKICHHUS KyJIbTYPHBIX
pacTeHuit), 3aKoHBI (€IUHOOOpa3us TOTOMKOB TI€PBOTO TIOKOJICHMS, PACHICIJICHHUS, YHCTOTHI TaMeT,
HE3aBUCHUMOIO HacienoBanus I'. MeHnzens, roMOJOrHuecKkuX psioB B HACIEACTBEHHOM M3MeHunBocTy H.
. BaBunosa), npuHIUIIBI (KOMIUIEMEHTAPHOCTH);
e BJIa/ICHUE OCHOBHBIMHM METOJAMH HayUYHOT'O NMO3HAHMS, UCIIOJIb3YyEMbIX B OMOJIOTUYECKUX UCCIIEI0BAHUSAX
JKUBBIX 00BEKTOB (OMHUCaHUE, U3MEpPEHUE, HAOI0IeHNE, IKCIIEPUMEHT);
e YMEHUE BBIJIENATH CYIIECTBEHHbIE MPU3HAKN: BUPYCOB, KJIETOK MPOKAPUOT U 3YKApUOT, OJTHOKIETOUHBIX
U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucie OakTepuil, rpuOOB, paCTEHHH, KUBOTHBIX U YEJIOBEKA,
CTpPOEHHUSI OPTaHOB M CHCTEM OPraHOB PACTEHUH, KUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3ZHEAESITEIbHOCTH,
MPOTEKAIOIIUX B OpraHM3Max pacTeHMH, >KMBOTHBIX M YEJIOBEKa, OMOJOrMYECKHX IPOIIECCOB: OOMEHa
BELIECTB (MeTaboJaM3M), MpEeBpALllEHUs] HEPruu, OpOKEHHUs, aBTOTPO(HOTrO M TETEPOTPO(PHOro THUIIOB
nutanus, (poTocMHTE3a W XEMOCHMHTE3a, MHWTO3a, MeiHo3a, TraMeToreHe3a, dSMOpHoreHesa,
MOCTAMOPHOHAIBHOTO PAa3BUTHSI, Pa3MHOXKEHUS, WHIMBUIYaTbHOTO pa3BUTUS OpraHuM3Ma (OHTOreHe3a),
B3aUMO/ICHCTBUS T€HOB, IeTEPO3UCca, HICKYCCTBEHHOTO 0TO0Pa;
e YMEHHUE YCTaHABIMBATh B3aUMOCBSI3U MEX/y OPTaHOMAAMHU KIETKU U UX PYHKIUSIMH, CTPOCHHUEM KIIETOK
pa3HbIX TKaHeW U uUX (QYHKIUSAMHU, MEXKIY OpraHaMd U CHCTEMaMU OpPraHOB Y PAacTeHUH, JKUBOTHBIX U
YeloBeKa U UX (PYHKUHUSIMH, MEXKIY CHCTEMaMH OpPraHoB M UX (YHKIUSMHU, MEXIy 3TanamMu oOMeHa
BEIIECTB, ATallaMM KJIETOYHOTO LMKJIA U JKU3HEHHBIX LMKJIOB OPraHM3MOB, dTalaMH 3MOPHOHAIBHOTO
Pa3BUTHS, TCHOTUIIOM U ()eHOTUTIOM, (PEeHOTUIIOM U (haKTOpaMH Cpebl OOUTaHUS;
e YMEHHUE BBISBIATH OTIMYUTENIbHbIE NMPU3HAKU >KUBBIX CHUCTEM, B TOM YHCJIE PACTEHUM, KUBOTHBIX M
YeJI0BEeKa;
e YMEHHUE HCII0JIb30BATh COOTBETCTBYIOIIME ApTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO M CHUMBOJHUKY
JUIS TOKAa3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIIT;
e yMEHHE pemaTh OWMOJOTMYeCKHWEe 3aJauyd, BBISBISATh MPUUUHHO-CIEJICTBEHHBIC CBS3H  MEXAY
HCCIIETyeMbIMU OMOJIOTUYECKUMH IPOILECCAMH U SIBICHUSIMH, JI€l1aTh BBIBOJbI U MPOTHO3bI HA OCHOBAHUU
MOJIy4YE€HHBIX Pe3yJIbTaTOB;
e yYMEHHUE BBINOJHATH J1a0OpaTOpHBIE M MpaKTUYEeCKHe paboThl, cOONIONaTh MpaBHiia MpH padore ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;
e YMEHHUE BBIJIBUTaTh TMIIOTE3bl, MPOBEPSITh UX IKCIEPUMEHTAIBHBIMU CpeICTBaMU, (QOpPMYIUPYs LElb
UCCIIeIOBAHUS, AaHATTU3UPOBATH MOJy4YECHHBIE PE3YIbTaThl U JA€TaTh BHIBOIBL;
e yYMEHHE YYacTBOBaThb B Y4EOHO-UCCIIEJOBATENHCKON paboTe Mo OWOJIOTHM, SKOJOTUU U MEAUIIMHE,
MPOBOJAMMON Ha 0a3e IIKOJBbHBIX HAay4HBIX OOLIECTB, U MyOIMYHO MPEACTABIATH NOJYyYCHHbBIEC PE3YIbTaThI
Ha YYCHHUYECKUX KOH(PEPEHIHUSX;
e YMEHHUE OLEHMBATh ATHUECKUE ACIIEKTHl COBPEMEHHBIX HCCIIEI0BAaHUN B 00JIaCTH OUOJIOTUH U MEIULIUHBI
(KITOHMpOBaHME, MCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBlICHHOE H3MEHEHHE TI€HOMa U CO3JIaHue
TPAHCT€HHBIX OPraHU3MOB);
e YMEHME OCYILECTBJIATH OCO3HAHHBIN BBIOOP Oyaymied npodeccuoHaIbHOW NesITEeIbHOCTH B 00JacTH
OMO0JIOTUH, MEIUIIUHBI, OMOTEXHOJIOTMH, BETEPUHAPUH, CEICKOTO X03sMCTBA, MHUILEBONW MPOMBIIIIEHHOCTH,
yrIIyOnsTh TO3HABaTeNbHBIH HMHTEpEC, HaNpaBIEeHHBIH Ha OCO3HAHHBIK BBIOOP COOTBETCTBYIOIIEH
npogeccuu 1 MpoAoKeHne OMOJI0rMYecKoro oOpa3oBaHus B OPraHU3alUsAX CPeHEro MpoecCHOHAIBHOTO
U BBICIIETO 00Opa30BaHUsL.

[IpenmeTHble pe3yabTaThl OCBOEHHUs ydeOHoro mnpeamera «buonorus» B 11 kaacce IOJKHBI
OTpaxkarb:
e c(hopMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUHU
COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTUHbI MHpa, B IO3HAHWM 3aKOHOB MPHUPOABI M PELICHUU
HKOJIOTUYECKUX  MpoOJeM  4YeloBeuecTBa, a TakkKe B  PELUICHWH BOMIPOCOB  PAlMOHAIBHOTO
MIPUPOJIOTIONIB30BAHUA, U B (JOPMHPOBAHUU IIEHHOCTHOTO OTHOIIEHHUS K MPHUPOJE, OOIIECTBY, YEJIOBEKY, O
BKJIa/I€ POCCUMCKUX U 3apYOeXKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OHUOJIOTHH;



e YMCHHE BJIQZIETh CHCTEMOW OMOJOTMYECKMX 3HAHMUU, KOTOpas BKJIIOYACT OMPEACICHUS M TOHUMAaHUE
CYITHOCTA OCHOBOTIOJIAraloluX OMOJOTHYECKMX TEPMHUHOB W TMOHSATHHA (BUJ, SKOCUCTeMa, Owmocdepa),
ouosornyeckrue Teopun (dBostouronHas teopus Y. [lapBuHa, cMHTeTHYECKast TEOPUS SBOJIIOLUH), YUCHUS
(A. H. CeBeprioBa — 0 myTsx W HampabieHusx sBosonuu, B.W. BepHaackoro — o 6mocdepe), 3aKOHBI
(renernueckoro pasHoBecus J[x. Xapau u B. BaitnOepra, 3apoapimieBoro cxoacrsa K. M. bapa), mpaBuna
(vuaumyma HO. JIuGuxa, HKOJOTHYECKON MNUpaMUAbl SHEprum), Tumote3bl (rumoreza «mupa PHK»
VY. I'unbepra);

e YMCHHE BJIAJICTh OCHOBHBIMH METOJaMH HAYYHOTO II0O3HAHHUS, HCIIOJIB3yeMbIMH B OHOJIOTHYECKUX
UCCIIEIOBAHUAX XUBBIX OOBEKTOB M 3KOCHUCTEM (ONHUCAHHE, M3MEpPEHHE, HaOJI0JIEHUE, 3KCIIEPUMEHT),
crioco0am¥u BBISIBIICHUS M OIICHKH aHTPOTIOTEHHBIX U3MEHEHHI B TIPUPO/IE;

e YMCHHE BBIJICISATh CYIIECTBCHHbIC IPHU3HAKH: BHUJOB, OHOTEOLIEHO30B, OSKOCHCTEM H OHocdepsl,
CTaOMJIM3UPYIOMIETO, JBIXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, aUIOMAaTPHYECKOTO H
CHMITaTPUYECKOTO BUA000pa30BaHMs, BIHMSHHUS ABIDKYIIMX CHJI DBOJIONUH Ha TEHO(OHI MOIYJISAIHH,
MIPUCIIOCOOIEHHOCTH OPTaHU3MOB K cpejie 0OMTaHUs, YepeAOBaHNs HANpPaBJIE€HUI 3BOIIOLUHU, KPyroBOpOTa
BEIIECTB U MIOTOKA YHEPTUHU B SKOCHCTEMAX;

e YMCHHE YCTAaHABJIMBATH B3aWMOCBS3M MEXIYy TIPOLECCAMH DBOJIONHH, JBIKYIIUMH CHJIAMHU
AHTPOTIOTEHE3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCHCTEM U MPHUCIIOCOOICHUSIMU K HIM OPTaHU3MOB;

e YMECHHE BBISBJIATH OTIMYUTEIBHBIC TMPHU3HAKHA J>KUBBIX CHUCTEM, IPUCIIOCOOIICHHOCTh BHJOB K Cpeie
oOuTaHus, aOMOTHYECKUX M OHOTHYECKHX KOMIIOHEHTOB DSKOCHCTEM, B3aMMOCBS3€H OpPraHW3MOB B
cooOmiecTBax, aHTPOIIOTEHHBIX U3MEHEHHHI B 9KOCHCTEMAaX CBOEH MECTHOCTH;

e YMCHHE HCIOJBH30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHYECKYIO TEPMHHOJIOTHIO U CHUMBOJIHKY
IUTSL TOKA3aTeNbCTBA POJICTBA OPTaHW3MOB Pa3HBIX CHCTEMATHUYECKUX TPYII, B3aHMMOCBSI3U OPTaHM3MOB H
cpenpl OOWTaHWS, €JUHCTBA YEIIOBEUECKHX pac, HEOOXOIMMOCTH COXpPAaHEHHsS MHOT000pasusi BHIOB H
HKOCHCTEM KakK YCJIOBHSI COCYIIECTBOBAHMSI PUPOJIbI M YETIOBEYECTBA;

e yMEHHE pelmaTh OWMOJOrMYecKHWe 3aJaud, BBISBISATh MPUUUHHO-CIECICTBEHHBIE CBS3H  MEXAY
UCCIIETyeMbIMU OMOJIOTUYECKUMH IPOLECCAMH U SIBICHUSIMH, JIelaTh BBIBOJbI U MPOTHO3bl HA OCHOBAaHUU
MOJIyYE€HHBIX PE3yJbTaTOB;

e yMCHHE BBINIOJHATH JAaOOpATOpHBIE W TPAKTUUYECKHE paboThl, COOMIOAAaTh MpaBWiIa TpH padoTe C
y4eOHBIM U J1a00OpaTOPHBIM 000PYIOBaHUEM;

e YMEHHUE BBIJIBUTaTh TMIIOTE3bl, MPOBEPSITh UX IKCIEPUMEHTAIBHBIMU CpEICTBaMHU, (QOpMYIUpys LElb
UCCIIeIOBaHUS, AaHATTU3UPOBATH MOJyYCHHBIE PE3YJIbTAThl U JI€JaTh BHIBObI;

e yYMEHHE YYacTBOBaThb B Yy4eOHO-HCCIIEJOBATENbCKON paboTe Mo OWOJIOTHH, SKOJOTUU U MEAULIMHE,
MPOBOJAMMON Ha 0a3e MIKOJbHBIX HAayYHBIX OOLIECTB, U MyOJIMYHO MPEACTABIATH MOJYyYCHHbIE PE3YIbTaThl
Ha YYCHHUUYECKUX KOH(PEPEeHIINSIX;

e yYMEHHUE OIICHWBATh T'MIIOTE3bl M TEOPUU O MPOUCXOKJICHUU KU3HH, YEJIOBEKAa U UYEIOBEUECKUX pac, O
MPUYKHAX, MOCIEACTBUAX U CI0co0ax MpeAoTBpalleHus IiodaibHbIX U3MEHEHH B 6rnocdepe;

e YMEHHE OCYIIECTBISATh OCO3HAHHBIA BbIOOP Oynyiel npodeccnoHaNbHON AeSITenbHOCTH B 001acTu
OMOJIOTHH, SKOJOTHH, MPUPOJOIOIB30BAHUS, MEIUIMHBI, OHOTEXHOJIOTHH, IICUXOJOTHH, BETepUHApPUU,
CEJIbCKOTO XO3SHCTBA, MUILEBOI MPOMBIIIEHHOCTH, YIIIYONsTh MO3HABATEIbHBIN UHTEPEC, HAPABICHHbBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIECH mpodeccuu U MPOJOHKEHHE OMOJOTHYeCKOTO 0Opa3oBaHUS B
OpraHu3aIUsaX CpelHero NpodecCHoHaIbLHOTO U BhICIIEro 00pa3oBaHUsl.



TEMATUYECKOE IINTAHUPOBAHHUE

10 kacc

No HaumenoBanue KonnuecTBo yacos Jlara Buawl nesarensHoCTH Buggr, DNEKTPOHHBIE

/I | pa3zenoB u Tem Bcero | Kontp. | [Ipakr. U3Y4ECHU (hopMBI (urdposbie)
IIPOrpaMMBI pabotsl | paGoTEI 1 KOHTDOJIS o0Opa3oBaTelibHbIe

pecypcehl

1. buonorus xak Hayka | 1 0/0 PackpbiBaTh comepikaHue TEPMUHOB W TOHITHI: HaydHOe MHUPOBO33peHue, | [IuchMeHHbIH Bubmmoreka [IOK

HaydyHas KapTMHa MHpa, HAy4HBId METOJ, THIIOTe3a, TEOpHs, METOIbl | KOHTPOIb https://m.edsoo.ru
UCCIEOBaHMs. XapaKTepru30BaTh OMOJIOTHIO KaK KOMIUIEKCHYIO HayKy, €€ MecTO | Y CTHBIN [7f41c292

U pOJb CpelM IPYrHX €CTECTBEHHbIX HayK. OIleHMBaTh BKJIAJ OTEUECTBEHHBIX | OMPOC

y4€HBIX B pa3BuTHe Ouonoruu. OLEHUBATh POJIb OMONOrMYecKMX OTKpHITHH u | [IpakTHyeckas

WCCIENOBAaHUH B pa3BUTHM HayKd W TIPAaKTUYECKOW JESATENbHOCTH JIOJeH. | padbora

[Tepeuncnsare npodeccruu, cBs3aHHbIE C cOBpeMeHHO# Ouoiorueil. [IpuBomuts | TectupoBanue

NPUMEpPHI MPaKTHYECKOTO HMCIOIb30BaHUS TOCTHKEHUH OMOJIOTMU B MEIUIUHE,

CEJIbCKOM XO35IICTBE, IPOMBIIIIEHHOCTH M OXPaHe PUPOAbL.

2. JKuBsie cucteMs! u 2 0/0 PackppiBaTh colep)KaHUE TEPMHUHOB M IIOHATUM: >XKUBas cHUCTeMa, J3JIeMEHT, | [IMcbMeHHBI bubnuorexa [JOK

UX U3yYCHHUE. MONCHCTEMa,  CTPYKTypa;  OTKPBITOCTb,  BBICOKAS  YIOPSAOYCHHOCTh, | KOHTPOIb https://m.edsoo.ru

YIIPaBIIeMOCTb, HEPAPXUYHOCTh. XapaKTepU30BaTh CTPYKTYpy M CBOWCTBa | YCTHBIN [7f41c292
JKHUBBIX CHUCTCM, OTJIMYWUA XHUMHYCCKOIo COCTaBa O6’I)eKTOB J)KMBOM M HEXHBOM orpoc
NpUpOAbI, OOMIMI MPUHIUI KJIETOYHOH OpraHM3aluy JKUBBIX cucTeM. | IIpakTmueckas
CpaBHHMBaTh OOMEHHBIC MPOLECCH B HEXMBOH M XXMBOW NPUPOZE; pacKpblBaTh | pabora
CMBICT peakiuii MerabonuzMa. OOBACHATP MEXaHU3Mbl CaMOpPEryJsILMU KUBbIX | TecTupoBaHue
CHCTEM pAa3JIMYHOTO HEPAPXUYECKOrO YPOBHS; PACKPbIBATh CYTh IPHHIUIIOB
MOJIOKUTENBHOW M OTPUIATENIbHOM OOpaTHO# CBsI3U. AHAIM3MPOBaTh CBOMCTBA
CaMOBOCIIPOM3BEICHUS, POCTa M PA3BUTHS OPraHU3MOB.

3. buonorus kierku 2 1/0 PackpbiBaTh cozepkaHie TEPMHHOB U TIOHATHI: OOMEH BEIeCTB U npeBpatieHne | [TnchMeHHBIH bubnuoreka [JOK
9HEPTHH, CAaMOBOCIIPOU3BEICHUE, CAMOPETY/ISIHS, Pa3BUTHE, JKU3Hb, HAYIHBIA | KOHTPOIb https://m.edsoo.ru
(dakT, HayuyHBII MeTOA, NpoOJeMa, THUIIOTe3a, TEOpHUs, IPABUIO, 3aKOH. | Y CTHBIN [7f41c292
[lepeuncnsaTe mNpuU3HAKM KHUBOro. XapaKTepH30BaTb OCHOBHBIE YPOBHHU | OHpOC
OpraHM3allii > KMBBIX CHCTEM M METOAbl OHONOTHMYECKHX HccienoBaHuil. | IIpakTudeckas
OnwmceiBaTh OCOOCHHOCTH, XapaKTEpHBIE IS KaXKIOr0 YPOBHS OpraHu3amym | pabora
KuBOro. Ha3piBaTh HaykW, M3ydarollue >KUBBIE CHCTEMBI Ha pa3HBIX YpPOBHIX | TecTupoBaHne
oprann3aiy. CpaBHHBaTh MEXIy COOOHM JKHMBBIE CHCTEMBI DPAa3HBIX YpOBHEH
OpraHM3allii W TPOHCXOAAIINE B HHUX mporecchl. I1oka3pBaTe pons THIIOTE3 U
Teopuii B (HOPMUPOBAHNH €CTECTBEHHO-HAYIHOW KAPTHHBI MUPA.

4, XuMu4aeckast 10 0/2 PackpbiBaTh conep:kaHue TEPMUHOB U MOHATHUNA: KJIETKA, OpraHesulbl, 3yKapuoThl, | [IuceMeHHbIH Bbubmnoreka [JOK
OpraHu3aIus MPOKAPHOTHI, BUPYCHI, MUTONOTHs (KJIETOYHAass OWONOTHs), KIETOYHAS TEOPHS. | KOHTPOIb https://m.edsoo.ru
KIIETKH XapakTepr30BaTh OCHOBHBIC JTallbl PAa3BUTHA IUTONOTHM KaK HAaykd W e€ | YCTHBIA [7f41¢292

oopmrnenne B KieTouHyro Ononormro. Iloka3piBaTh BKIIAJ YIEHBIX-OMOIOTOB B | OIpOC
W3ydeHHEe KIJIETOYHOTO CTpPOeHMs opraHm3MoB. llepeumcnsate ocHoBHbIE | [IpakTHdeckas
TIOJIOKEHHSI KJIETOYHOM TEOopHWH, OOBSICHATH €€ pomb B (OpMHUpPOBaHMM | padboTta
€CTEeCTBEHHO-HayJYHOW KapTWHBI Mupa. IIpuBoamTh mokas3aTenscTBa poactBa | TecTupoBaHue
OpPraHW3MOB C HCIIOJF30BAaHMEM IOJMOKEHUH KIIETOYHOI Teopuu. PackpbIBaTh

COZIepKaHWEe TEPMUHOB W TIOHSATHH: MHKPOCKOITMPOBAHHUE, ITPUTOTOBIICHUE

cpe3oB, middepeHnnanbHOe OKpalMBaHKe, Xpomartorpadus, saekrpodopes,
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METOJl MEUYEHBIX aTOMOB, IEHTPHU(YTUPOBAHUE, METON KYIBTYPHl KIETOK H
TKaHed, Merton pexomOmHaHTHBIX JIHK. Xapakrepu3oBaTh OCHOBHBIE METOIBI
W3y4eHUS KMBOW TpHpoAbl. [OTOBUTH BpEMEHHBIE  MUKpOIPEHapaTshl,
paccMaTpuBaTh MX B CBETOBOM MHKPOCKOIl M JenaTh onucaHue. OOBSCHATH U
coOJIoaTh MpaBWJIa TEXHUKH MHUKPOCKONMpPOBaHUs. PacKkphiBaTh conepskaHHe
TEPMHHOB W TOHSTHI: 3JIEMEHTHI-OMOTEHBI, JWIONb, BOJOPOAHAS CBSI3b,
ruApoUIBHOCTD, THAPOPOOHOCTH, Typrop, MUHEpaJbHbIE BEUIeCTBa, OydepHbIe
CHCTEMBI, aHHOHBI, KaTHOHEL. [lepedncnsaTh 0cOOEHHOCTH XMMHYECKOr0 COCTaBa
KJIeTKH. Pa3znudate Makpo-, MHKpPO- W YIBTPaMHUKPOIJIEMEHTHI, BXOISIIHE B
COCTaB JKMBOT'O M UX pOJIb B OpraHn3Me. XapaKkTepu30BaTh CTPOCHHE U CBOMCTBA
BOJbI; OOBSICHATH NPUYMHBI €€ O0COOBIX CBOMCTB M (YHKIMH B KIETKE.
[Toka3piBaTh poNb KAaTHOHOB U aHUOHOB B  OOECIIEUEHHH MPOIECCOB
JKU3HEACATEIBHOCTH (OCMOPETYIISIHS, CO3JlaHhe MeMOpaHHOI'O IOTEHIUala,
peryisuus paboTel OenkoB), padoTel OydepHBIX cHCTEeM. YCTaHABIUBATH
B3aMMOCBS3b CTPOEHHMST W (YHKIMH HEOPTaHMYECKUX BELIECTB KIIETKH.
PackpbIBaTh conepikaHHe TEPMUHOB U IOHSTHH: MOHOMEPHI, TOJHUMEpHI, OOk
(mpoTewH), TNeNTHA, AaMUHOKWCIOTA, TMENTHAHAsS  CBS3b,  IOJMIETITH]I,
JICHaTypalus, peHaTypauus, rIoOyispHble M (QUOPHIUISPHBIC OENKH, TPHOHBL
XapaxkTepu3oBaTb ONKH, HX CTPYKTYPHYIO OpraHM3aluio M (QyHKIUH
(Cpr'KTypHaﬂ, OHEpreTudecKas, CuUrHajJbHas, peryjidaTopHas, ABUIaTEIbHAs,
3amuTHAst, (epMeHTaTHBHAs1). Ha3piBaTh XMMHYECKHE OCHOBBI (hOPMHUPOBAHHMSA
CTPYKTYyp OenkoBoil Momekynsl. IlpuBoguTE mpHMepsl  (UOPHIIAPHBIX,
r100yIsApHBIX OelKOB. BBIMONHATE KadeCTBEHHbIE PEakUMHd Ha OOHApyXeHHe
0ENKOB B KIIETKE; OOBACHATH MOJYUYCHHBIE PE3YIbTaThl. PacKpbIBaTh cofep:kaHue
TEPMHHOB U MOHATHI: YrIIEBOABI, MOHOCAXaPUJIbI, AUCAXAPUIbI, OJIUTOCAXapUIbL,
HoNcaxapuIbl, TIIOK03a, pudo3a, 1e30Kcuprudo03a, JaKkTo3a, MaJlbT03a, Caxapo3a,
KpaxMall, IJIMKOTeH, Lesutono3a. KiraccuduuupoBaTs yriaeBoapl Mo CTPOSHHIO U
HepeuucisTh MX QYHKUUH. [IpMBOOMTH TpUMeEpHl Ppa3UYHBIX  YIJIEBOAOB
(MOHOCaxapHI0B, JUCAXapUI0B, OJIUTOCAXapua0B, TOIICaXapuaoB). PackpsIBaTh
COZlep)KaHHe TEPMUHOB M HOHATHI: JIMIHIBL, TPUIHLEPUIBI, (Bochomumusl,
BOCKH, CTEPOUBI, JMIONPOTENHBI, TIHUKOIMIHIALL. KitaccndumpoBaTs IUMUIBI
TI0 CTPOCHHUIO; XapaKTePH30BaTh UX (PYHKIMH. COepIKaHUE TEPMUHOB M OHATHIA:
ne3okcupudonykienHoBas kucnora ([{HK), pubonykiennosas xuciora (PHK),
HYKJI€OTHZ, HYKIEO3H[, Aa30THCTbIE OCHOBAHWSA, aJCHWH, TYyaHWH, LUTO3MH,
TUMUH, Ypalwi, KOMIUIEMEHTapHble OCHOBaHUs, aneHo3uHTpupochar (ATD),
MakKpo3pruyeckasi CBA3b, CEKBEHHPOBAHHE, TEHOMHKA, TPAaHCKPHUIITOMHUKA,
MIPOTEOMHKA. XapaKTepu30BaTh, OIMCHIBATH W CXEMAaTHYECKH H300pakaTh
ctpoenue Hykneoruna JHK wu neoitnoit cnupanu HK, cexBenupoBanue JTHK.
OmnuceiBate nporece permukanyu JJHK B kieTke n Ha3pIBaTh €ro OMOIOrHYecKoe
3HadeHne. XapakrepuzoBath ¢yHKmn JJHK. Paszmudate cTpykTypy U QyHKINH
PHK. OmuceiBats mporecc TpaHcKkpunimi. CpaBHUBATh HYKJICHHOBBIE KHCIIOTHI
(AJHK u PHK). XapakrepusoBaTb 0cOO€HHOCTH cTpoeHHss W ¢yHKinun ATO.
@opmynupoBaTh W OOBACHATH TPHHIMII KOMIUIEMEHTAPHOCTH M IIPABHIIO
UYapradda. PackpbiBaTh comepkaHne TEPMHUHOB M TIOHSTHH: MOAEINPOBAHUE,
KOMITBIOTEPHBIH Au3aiH. [lepedncisaTe mepcreKTHBHBIC HANpPaBICHHUS HaydHbBIX
WCCIEIOBAHUH B CTPYKTYpHOH OHOJIOTHMH, PpAacKphlBaTh WX 3HAYCHHE JUIS




MCIUIMHEBI U CCJIbCKOT'O XO03sHCcTBa

CrpoeHnue u
(GYHKIMN KIICTKH
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PackpeiBaTh conep’kaHWE TEPMHUHOB WM TOHSTHI: INPOKAPHOTHYECKasl KIIETKa,
KJIETOYHAsl CTeHKa, MypEeHH, (OTOCHHTETHYECKNE MEMOPAHBI, (pIareyuTuH.
Xapakrepu3oBath (GopMy U pasMephl HPOKAPUOTHYECKUX KIIETOK; (YHKIMH
TEHETHYECKOro ammapaTta npokaproT. OMUChIBaTh MPOIECC CIIOPOoOpa3oBaHM,
OTMEYaTh €ro 3HayeHWE Ul BBDKMBAHUS OaKTepuid IpU yXYALNICHUH YCIOBUH
cymectBoBanus. OnuchIBaTh pa3MHOKeHHWE NpokapuoT. OLEHUBAaTh MECTO W
POJb TIPOKapUoOT B OHOIIeHO3aX. PackpbiBaTh coziepKaHue TEPMUHOB U TTOHSTHMA:
la3MaTtudeckas MemOpaHa (IDIasManieMma), >KHAKOCTHO-MO3audHas MOJENb,
MeMmOpaHHble  Oenku  (mepudepudeckue, HMHTErpalibHbIE),  TJIMKOKAJIHKC,
muddy3us, ocMoc, aKTHBHBIN TPaHCHOPT, SHIOIMTO3, (aroluTo3, MUHOLUTO3,
9K30LIMTO3, KJIETOYHAs CTEHKa, IUIa3MOAECMBI, CHUMILIACT. XapaKTepu30BaTh
OCOOCHHOCTH CTpOCHHS M (YHKIMH DYKApUOTHYECKOH KIIETKH; TPAHCIOPT
BEILIECTB Uepe3 MIa3MaTuiecKylo MeMOpaHy: TaCCHUBHBIN M aKTHBHBIN TPAHCIIOPT;
paboty OenKoB-KaHaJOB; pabOTy HATPHH-KAJIMEBOrO HAcoca; CTPYKTYpy H
(yHKIIMM KJIETOYHOM CTEHKHM pacTeHMH W TpuOOB. PackpbiBaTh conepkaHue
TCPMHUHOB U MOHATHH: ayuToIrjiasmMa, MUTO30JIb, HHUTOCKEJICT, KOMIIAPpTMEHTHI,
opraHoupl, sHAomIazmMarudeckas cerb (JI1C), anmapar [onbmku, JIM30COMBI,
BaKyoJib, PHOOCOMBI, aBTOJU3, BE3HKYJSIPHBII TPAHCIOPT, IEPOKCHCOMBI,
KJIIETOYHBIA COK, TYpProp, MHUTOXOHAPHUM, KPHUCTbI, IUIACTHIbBI, XPOMOILIACTHI,
JEHKOIIACTBL,  XJOPOIUIACTBI,  CTpOMa,  TIpaHbl,  TWIAKOMI,  JaMeslIa.
XapaxkTepu30BaTh LMUTOIIIA3MY JYKAPHOTHUECKON KIETKH; KIacCH(ULIMPOBATH
OpraHOMIBI B 3aBUCHMOCTH OT OCOOEHHOCTEH MX CTpoeHHs (OOHOMEMOpaHHEIE,
IByMeMOpaHHbIe, HeMeMOpaHHBIE); OMUCHIBATh (DYHKLHMN Ka)KIOro. OpraHouIa B
kieTke. OOBACHATh COOBITHSA, CBA3aHHBIC C BHYTPHKIETOUHBIM IHUILEBAPEHUEM,
ero 3HaueHWe U1 opraHudMa. OTMedaTh 3HAUCHHE  LUTOCKENeTa;
XapaKTepu3oBaThb €0  JJIEMEHTHl  (MHKPOTpYOOYKH,  MHKPO(HIAMEHTEL,
IPOMEKYTOUYHBIC (DHITAMEHTEI), MX POJIb B KHU3HEACATEILHOCTH KJIETOK U TKaHEH.
PackpeiBaTh comep)kaHHe TEPMHMHOB UM MOHATHH: pudocoMa, IIOIHCOMa,
MUKPOTpYOOUKH, TYOyNIWH, KJIETOYHBI IIeHTp (LEHTpOcOMa), IEHTPHOIH,
neHTpocepa, JKTYTHKH, PECHHUYKH, Oa3zalbHOe Tenble. XapaKTepu3oBaTh
HeMeMOpaHHbIe OpraHOMIbl KIIETKH, HX CTpoeHHe W (yHKUMH. PackpbiBaTh
COoJIep)KaHHe TEPMUHOB M TOHATHH: SIpO, sIepHas o0ONOYKa, sAepHbIE IOpHI,
HyKJIeoIIa3Ma (KapuoruiasMa), TeHOM, XPOMAaTHH, dYXpOMAaTHH, FeTepOXpOMAaTHH,
SIOPBIIIKO, XPOMOCOMBI, LEHTPOMEpa, KHHETOXOp, KICTOYHBIC BKIIIOUCHUS.
XapakTepr30BaTh KIETOYHOE PO KaK LEHTP yNPaBICHUS KU3HEACATECIbHOCTHIO
KJIETKH; TEHETMYECKUIl ammapar KJIeTOK DYKapHOT, CTpoeHHe W (YHKIHH
xpomocoM. OMNUCHIBATE CTPYKTYPHI sapa M HX B3aUMOCBS3b C OpPTraHOMIAMH
LUTOINIa3Mbl.  XapaKTepH30BaTh THUIIBI KJIETOK JYKapuOT: pacTHTENbHas,
JKUBOTHasI, TprOHas. CpaBHUBATH MEXITy COOOI CTPOCHUE W JKU3HEACATEILHOCTh
9YKapHOTHYECKUX KIIETOK M POJIb IPOKAPHOT B OHOLICHO3aX.

[MuceMeHHbIH
KOHTPOJIb;
YcrHblit
0IIpoC;
[IpakTuueckast
pabora;
TectupoBanue

Bbubaunorexa [JOK
https://m.edsoo.ru
[7f41¢292

OOMeH BEIECTB U
MpeBpamieHne
SHEPTHHU B KIIETKE

0/4

PackpriBaTh conmepikaHHe TEPMUHOB U TOHATHHA: OOMEH BemecTB (METaboIu3M),
accuMwsinusl  (aHaOoNMM3M), WM  IUTACTHYECKMH OOMEH, JAMCCUMIIISIUS
(xatabonmmsM), WM DHEPreTHYeCKWii OoOMeH, aBTOTPO(dBI, TeTepOTPOdHI,
aHa’poOBI, ad3po0bl, (hepMEHTHI, AKTUBHBIA IIEHTpP, CyOCTpaTHAs Crenn(pHIHOCTS,
KoepMeHTbl,  OenKHW-akTHBAaTOphl M Oenku-uHruOuTOpsl.  IlepedncusTs

IInceMeHHBIH
KOHTPOJIb
YcrHBIIT
orpoc
ITpakTHyeckas

Bbubmuorexa [JOK
https://m.edsoo.ru
[7141c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OCOOCHHOCTH  IUTaCTUYECKOTO M JHEPreTHYecKoro oOMeHa B  KIETKE;
yCTaHaBJIMBATh B3aMMOCBS3b MEX/Ty TJIACTHYECKUM U SHEPIeTUIECKHM OOMEHOM.
Pazmyyare THOBI  OOMEHa BEIIECTB: AaBTOTPO(HBIH W TeTepOTPOQHBIN.
[lokaspiBaTh poONb KHCIOpPOAAa B OOMEHHBIX mporeccax. CxeMaTH4ecKH
n3o0paxars crpoeHne ¢epmenta. OTamdate (EpMEHTHI OT HEOPraHHMYECKUX
KaTaJlM3aTOPOB M ONpPEAENATh UX POJb B (PYHKIMOHUPOBAHHUHU JKUBBIX CHCTEM, B
NPOMBINIJICHHOCTH, B MEAWIMHE, B TIOBCEAHEBHOH »M3HM uenoBeka. CTaBUTH
9KCIIEPUMEHT M0 BBISBICHUIO KAaTAIMTUYECKOW AaKTUBHOCTH TEPOKCHUIA3BI,
amMuiIasbl, OOBACHATH TIONYdEHHBIE pe3ylbTaThl. PackpeiBaTh cojepkaHHe
TEpPMHHOB W TOHATHI: (orocuHTe3, (ha3pl GorocuHTe3a (CBETOBAs, TEMHOBAs),
¢doromus, dochopunuposanue, 1mka KameBuna, HAJI®+ (mepeHOCUnk
BOJIOpO/ia). XapaKTepu30oBaTh IUIACTUUECKMH OOMEH Kak 3Tam ofliero odOMeHa
BelllecTB; COOBITHSI (POTOCHHTE3a (pEeaKkuuu CBETOBOW M TEMHOBOHM (haz); poisb
XJIOPOILIACTOB B Mpomecce (OTocHHTe3a. BBISABIATE NMPUUHMHHO-CIIE/ICTBEHHBIC
CBSI3U MEXIy TOIJIOIEHHEM COJHEYHOH HSHEPrud XJIOPOUIUIOM M CHHTE30M
Mosniekyn AT®. CpaBHHMBAaTh HCXOIHBIC BEIIECTBA, KOHEUHBIE NPOAYKTHI U
YCIIOBHUSIIPOTEKAHHUsI PpEaKlUii CBETOBOW M TeMHOBOW (a3 ¢oTocuHTE3A.
YcraHnaBauBaTh B3aMMOCBSI3h MEXIY d)OTOCI/IHTCSOM U AbIXaHUECM, CBETOBOU U
TEMHOBOH peakiusamMu ¢orocuHTe3a. OLeHHWBaTh 3HaYeHUE (OTOCHHTE3a IS
JKU3HU Ha 3emiie. PackpbIBaTh cofepKaHHWE TEPMHUHOB M MOHSITHUHA: XEMOCHHTES.
OOBSICHUTh CYIIHOCTh XEMOCHHTE3a, PacKpbhIBaTh €ro 3HaueHue B Ouocdepe.
[IpyBoaMTE MpUMEpPHl XEMOCHHTE3MPYIOUIMX OakTepuil (HUTpUdUUMpYOmUE
OakTepuM, Kene300aKkTepuH, CepoOaKTEepUH, BOAOPOJHbIE OakTepuu) |
XapaKTepU30BaTh HX JKU3HEAEATeIbHOCTh. COCTaBIATh YPAaBHEHHS pEaKLMH
xeMocuHTe3a. CpaBHMBAaTH XEMOCHHTE3 C  (OTOCHHTE30M. PackpbiBaTh
COZlep)KaHWe TEPMHUHOB M IOHATHH: OTalbl SHEPreTH4ecKoro ooOMeHa —
MOAT OTOBUTEIHHBIH, 0ECKHUCIOPOIHBIN (aHa’pOOHBIN), KHCJIOPOTHBIH
(adpoOHbIit); TIHMKOIM3, OHOJIOrMYecKoe OKucIeHue (Apixanue), 1MKI KpeOca,
okucnutenbHoe (ochoprnrpoBaHie, NPOTOHHBIA TpajueHT, nporoHHas ATO-
cuHTaza. [lepedyncnsTh OCOOEHHOCTH SHEPreTHYecKoro oOMeHa B KIIETKE.
OmnuceIBaTh 3Tanbl  HHEPTETHYECKOTO obMeHa (TOATOTOBUTENBHBIH,
OCCKHUCIOPOAHBIA, KHCIOPONHBIA) W  CpaBHUBATH WX MEXKIy COOOM.
XapakTepu30BaTh pPEAKIUH TJIHKONN3a, OPOXKEHHs, KIETOYHOrO [BIXaHUSL.
VYcraHaBIMBaTh B3aHMMOCBS3b MEXIY TIJIMKOIU30M, KIETOYHBIM IbIXaHHEM H
cuare3oM Monekyn AT®. CocraBnsite ypaBHEHHS OCHOBHBIX — JTaIloOB
SHEPreTHYEeCKOro oOMeHa B  KJIETKe. PaccunmThBaTh  JHEPreTHYECKYIO
3 (EKTUBHOCTD TTIMKOIM3a U OHOJIOrHYECKOro OKHCiIeHHs. Ha3piBaTh MCXOIHBIC
BEIECTBA, KOHEYHBIC MNPOAYKTHI M  YCJIOBHSA  IPOTEKAaHHWs  peakiuid
sHepreTudeckoro obMeHa. CpaBHUBATh OJHEPreTHUECKYI0 S()(QEKTUBHOCTH
OECKHCIIOPOTHOTO M KHCIIOPOJHOIO ATAIllOB KOHEYHBIE MPOXYKTHI U YCIOBHS
MIPOTEKaHMs PEaKIHil YHEPreTHIECKOro 00OMEHa SHEPreTHISCKOro 0OMeHa.

pabora
TectupoBanue

Hacnencreennas
nHdopmanus u
peanuszanus e€ B
KJIETKE

1/0

PackpriBaTh conmep)kaHHe TEPMUHOB U TOHSATHH: T'€H, TeHETHYECKUH KO, KOJIOH
(TpuIuIeT), CTON-KOAOHBI, MaTpHIla, MAaTPUIHBIA CHHTE3, TpaHckpumiws, PHK-
MoJIMMepasa, IPOMOTOP, CIUTAMCHHT, HHTPOH, K30H.

XapakTepu30BaTh peaklMi MAaTPUIHOTO CHHTE3a, CBOMCTBA TEHETHYECKOTO KO/a.
OmnuceIBaTh 3Tanbl TPAHCKPHUIIINK M TPAHCISIINHM, YCTAHABIMBATH B3aMMOCBS3b
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MaTpPUYHBIX PEaKknuil B KJIETKE; CXEMaTHYECKH H300pakaTh MaTPUYHBIC PEAKIHN
TPaHCKPHIIIUKA U TpaHCIAMK. Pemare Onojorndeckue 3amaddl Ha OINpE/IeIICHUE
nocnenoBarensHocTH Hykieorunos JIHK u MPHK, mpumensist 3HaHus 0 peakiusix
MaTpUYHOTO CHHTE3a, TE€HETHYECKOM KO/, INPHHIINIIE KOMIUIEMEHTapHOCTH.
PackpriBaTh cozepskaHre TEPMUHOB U IIOHATHIA: ONIEpaTop, ONEPOH, CTPYKTYPHBIE
T'eHbl, IPOMOTOP, PEMPECCOop.

OnuceBaTh  CTPYKTYpy T€HOMa TIIPOKapuoOT; XapakTrepu3oBaTb paboTy
MHIYIHOETBPHOTO W PeNpeccHOeIbHOr0 ONEpOHa. BBIIENsATh CTPYKTYpHYIO H
pEryJATOpHBIE YacTH reHa 3yKaproT. CpaBHUBATH MPOLECCH SKCIPECCHU T'€HOB Y
MPOKapHoOT U dyKapuoT. Xapakrepu3oBarh rumnorezy omnepoHa (P. JKakoo, XK.
Mano). OnwuchlBaTh MEXaHW3M MOAJCPKaHMS KIETOYHOro ToMeocTasa.
PackpeiBaTh cozmepkaHHe TEPMUHOB W TOHSTHI: BUPYC, BUPHOH, CEpIlIEBUHA,
Kamcuja, oOpaTHas TpPaHCKPHIIIMS, PETPOBHPYCHI, Oakrepuodar, BHPYC
uMMmyHoneduimra genoseka (BUY), npupoaHo-oyarossie HHGEKIIHH.

XapakTepu30BaTh BUPYCHI, PETPOBUPYCHI u Oaxrepuodaru Kak
BHYTPUKJIETOYHBIX Mapa3uTOB IPOKAPHOT U JYKAapHOT. M3marate THUIOTE3bI
SBOIIOLMOHHOTO  MPOUCXOXKAEHUS BUPYCOB. OnucelBaTh ~ MEXaHHU3M

B3aMMOJICHCTBUS BHpyca W KJIETKH, HH(EKIMOHHBI BUPYCHBII Tpolecc.
XapakTepu3oBaTb MEXaHU3Mbl BEPTUKAIbHOM M TIOPU3OHTAIBHOM Iepenadu
BHUPYCOB; 336OJ'ICBaHI/I$I JKUBOTHBIX H paCTCHHﬁ, BBI3bIBA€EMbBIC BUPYCaAMH.
HaspiBaTh BHpycHbIE 3a00JieBaHMs, BCTpPEYAIOIIMECS Y 4YeloBeKa: IPHII,
kiemeBoi sHuedanur, rematut, COVID-19, CIINJ. Cobmtonate mnpaBuia
MOBENEHUsT B  OKpYXKalollleil NpUpOAHOW  cpere, Mep NpodUIAKTHKA
pacnpocTpaHeHus BUPYCHbIX 3a0oieBanuii (B ToM uncie BUY-undekunn).

pabora
TectupoBanue

JKU3HEHHBINA IIUKT
KJIETKH

0/2

PackpbiBaTh cojep)kaHue TEPMHHOB U TOHSATHIA: KJIETOUHBIA LUK, MHTEpda3a.
Ilepeuncnsate mnepuoAbl KU3HEHHOTO LHMKJIA KIETKH M XapaKTepu30BaTh
MPOTEKAOIIME B HUX MPOIECChl. PackphIBaTh cozepsKaHUE TEPMHUHOB U MOHSATHI:
permuKays (peayIuInKaIms), KOMIUIEMEHTapHOCTh, aHTHIapauieabHocTs, JTHK-
noJiuMepasa, TeJIOMepa, PEIUTMKALMOHHAs BHJIKA, XPOMOCOMa, XPOMOCOMHBIM
HaOOp, HYKJIEOCOMBI, CECTPUHCKHE XPOMATHIbI, IIEHTpOMEpa, KapHOTHII,
TaIVIONJHBIA ¥ AWIUIOMAHBIA HAObOp XPOMOCOM, T'OMOJOTHYHBIE XPOMOCOMBI,
MIOJIOBBIE XPOMOCOMBI. XapaKTEpHU30BaTh CTPOECHHE XPOMOCOM, KapHOTHUIIOB
oprauu3moB. Ilepeuucnare npunmmnel pemukaupu JHK u  gaBate um
COZIEPKaTENIbHYI0 XapakTepucTHKy. OmnmceiBaTh MexaHm3M perukanun JTHK.
Cxemarnyeckn HW300paxkaTh cTpoeHHe MeTadazHOW XpoMocoMbl. Pasnmmuath
XpOMOCOMBI Ha MHKpoONpemaparax # Mukpodororpadusx. PackpsiBaTh
colep)KaHWEe TEPMUHOB W TIOHATHH: MUTO3, mpodasa, Mmeradasa, aHadasa,
Tenogaza, KApHOKUHE3, [IUTOKUHE3, BEPETEHO AEIEHHs, Merada3Has TUIACTHHKA,
O6opo3na neneHns. IlepedncnsaTh MOCIEAOBATENBHOCTh CTagUd MHTO3a U
OIHCHIBATh TPOUCXOAANIMNE Ha HUX mpoueccsl. CpaBHHBATH OCOOEHHOCTH
MPOTEKaHMWs MHUTO3a B PACTHTENBHBIX M JKMBOTHBIX KieTkax. OOBSICHATH
OMOIOrNYecKUi CMBICII MUTO3a. Pa3nuyaTe cTagny MUTO3a HA MHUKpOIpenapaTax
n Mukpodororpaduax. PackpeiBaTs conep)kaHie TEPMUHOB W MTOHSTHIA: alonTo3,
niponudepanus, T hepeHIpoBKa. XapakTepHu3oBaTh PETYISAIHIO
MUTOTHYECKOr0  mukina  KIeTKH.  OOBSICHATh  OMONOTrMYEecKHid  CMBICI
3amporpaMMHpPOBAHHON  KJIETOYHOW TuOenW — amonro3a. Y CTaHaBIHMBATH
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B3aMMOCBA3b MCKAY 'OMCOCTA30M KJICTOK U UX TUOEINbIO.

CrpoeHnue u

GbyHKIIIN
OpTraHU3MOB

17

0/3

PackpriBaTh cozepkaHWe TEPMHHOB W TIOHSTHN: OpraHU3M, OpraH, OpraHeJUIbI,
CHCTeMa OpraHoOB, ammapar, (yHKIIMOHaIbHAs cHUcTeMa, ToMeocTtas. [lepeuncnsars
CTPYKTYpPHO-(QYHKIIMOHAJbHBIE ~ YaCTH  ONHOKJIETOYHBIX,  KOJOHHAJIBHBIX,
MHOTOKJICTOUYHBIX ~ W MHOTOTKaHEBHIX  OPraHMU3MOB.  XapaKTeph30BaTh
O0COOCHHOCTH CTPOGHHUSI M IKU3HENESTENbHOCTH OJHOKJIETOYHBIX OpraHHU3MOB,
KOJIOHHAJIBHBIX, MHOTOKJIETOYHBIX M MHOTOTKaHEBBIX OpraHu3MoB. CpaBHUBATbh
MEXKAy CcO0OH  ONHOKIETOYHBIE, KOJIIOHHAJIbHBIE, MHOTOKJIETOYHBIE U
MHOTOTKaHEBbIE OpPraHW3MBlI. PacKpbIBaTh conep)kKaHHE TEPMHHOB W IIOHSTHIA:
TKaHb, SMHUJIEPMHC, NPOOKA, KOpKa, JyO, ApEeBEeCHHa, JPEBECHHHBIC BOJOKHA,
TyOsHbIE BOJIOKHA, COCYIbl, KaMEHHCTHIE KIETKH. XapaKTepu30BaTh THIIBI
pacTUTENBHBIX TKaHeH: oOpa3oBaTelbHas, MOKPOBHAs, MPOBOAAIIAs, OCHOBHAs,
MeXaHWYecKast; IEepeyrciIiaTh OCOOEHHOCTH HX CTPOEHHS U  BBINOJIHSIEMbIE
¢yHkmu. PackpbiBaTh comepikaHHe TEPMHHOB U TIOHSTHI: SIHTENHH, CEKpeT,
MBIIICYHbIE BOJIOKHA, HEHPOH, Helporius. XapakTepu3oBaTh TKAHU )KUBOTHBIX U
YCJIOBCKA: OIUTEIMalIbHasA, COCIUHUTEIbHAA, MbIIICYHAasA, HCPBHAA; MCPCUNUCIIATH
0COOCHHOCTH MX CTPOEHHS M BBINOJHsEMbIe (GYHKIMU. PackpbIBaTh conepkaHue
TEPMHHOB W TOHSTHI: OpraH, KOpPEHb, MOOEr, LBETOK, IUIOJ, CEeMs, IIOJIOBBIC
JKCJIC3bI, TIOJIOBBIC TMPOTOKHU, KOIYIATHBHBIC OpraHbl, CHCTEMbI OpPraHOB.
XapakTepu3oBaTb BEreTaTUBHbIE M  T'€HEPAaTUBHBIE OpraHbl  pacTEHU,
COMAaTH4ECKHEe U PETYIATOPHBIE OPraHbl KUBOTHBIX; NEPEUHCIATE 0COOCHHOCTH
UX CTPOCHHS M BBINONHAEMble (YHKIHH. YCTaHABIMBAaTh B3aHMMOCBA3U MEXIY
CTPOGHHEM OpraHoB M MX (yHKuuaMH. Pasnuyath BHABI TKaHEH, OpraHel U
CHCTEMBl OpraHOB, B TOM 4YHCIE YeJOBeKa, Ha MHUKpOIpelaparax, BIJIaXKHBIX
npenaparax, repobapusx U MUkpodororpadusx, TabIUIAX, MOIEIIX U MYJIsDKAX.
PackpbiBaTh cozmep)kaHie TEPMHHOB M IOHATHIL: ONOPHBIE CHCTEMBI, O0OJIOYKU
KJIeTKH, (UOPWIUIBI, KapKac, HapYXHBIH CKelleT (XUTHHOBBIA IOKpPOB),
THAPOCTATUYECKUI CKeNeT, BHYTPEHHHH CKeNleT, KOCTU (IUIMHHBIE, KOPOTKHE,
TUIOCKHE), COEAWHEHHS KOCTEeW, HEMOABIKHBIE (IIBBI), MOJYIOABIKHEIE,
HOIBIDKHBIE (CYCTaBBI), OTHETBI CKelleTa II03BOHOYHBIX JKUBOTHBIX: Yepell,
0CeBOi CKeneT (TM03BOHOYHHUK, IpyIHAs KIJIETKa, XOpAa), Mosica KOHEYHOCTEH,
cBOOOZHBIE KOHEYHOCTH. ONHMCHIBATH HApPYKHBII M BHYTPEHHHH CKEJETHI
JKHBOTHBIX, CTPOCHHE M TUITBI COSIUHEHUS KOCTEH. Y CTaHaBIMBaTh B3aUMOCBSI3H
MEXK/y CTPOCHHEM OIOPHBIX CUCTEM M MX (QYHKIMSAMHU B opraHmsMe. CpaBHHBATh
CTPOCHHE OIOPHBIX CHCTEM PACTEHHWH M >KUBOTHBIX. PacKphIBaTh copeprkaHue
TEPMUHOB ¥ TIOHATWH: JBW)XEHWE, IBHTATENbHbIE OpTaHeNIbl, JBIDKCHHE
npocTedmmx (amMEOOUIHOE, JKTYTHKOBOE, PECHUYHOE), IBIDKEHHE pPaCTCHUH
(TpOTIM3MBI, HACTWH), MBIIICUYHBIE CHCTEMBI (COKpATHTEIbHBIE BOJIOKOHIIA,
KOXKHO-MYCKYJBHBI MEIIOK, CKeJIeTHas MYCKyJlaTypa), CKeJleTHas MBIIIIa
(MBITIIEYHOE BOJIOKHO, MHOGHUOPHILIA), BEICIINE IBUTaTEIbHBIC IIEHTPHI, padoTa
MBI (JIBUraTeNbHAs, COMaTHIECKast), MBIILICYHOE YTOMIICHHE. XapaKTepru30BaTh
BHBI JABWKEHHS OIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpraHm3MoB. OIHCHIBATh
CKEJICTHBIC MBIIIBI ¥ WX paboTy. YcTaHaBNIMBaTh B3aMMOCBS3b MEXIY
CTPOCHHEM OIOPHBIX CHCTEeM U JABIKEHWSAMH OpraHM3MOB. PacKpbIBaTh
coZiepKaHHe TEPMHUHOB M MOHSATHI: NHWTaHWE, MHUIEBAPEHHE, MHUIIeBAPUTEIbHbIC
BaKyoOllM, KHWIIEYHas IIOJIOCThb, NHIIEBAPUTENbHAsl TPyOKa, MHIIEBAPHTEIbHBIN

[MuceMeHHbIH
KOHTPOJIIb
YcrHblit
ornpoc
[IpakTuueckast
pabora
TectupoBaHnue

Bbubaunorexa [JOK
https://m.edsoo.ru
[7f41¢292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

TPaKT, MHUIEBAPUTEIbHBIE JKEJIE3bl, MHIIEBAPUTENbHBIE COKH. XapaKTepHU30BaTh
MMUTAHUE JKUBOTHBIX; BHYTPHUIIOJIOCTHOE M BHYTPUKJIETOYHOE MHIIEBapEHHE.
Paznmyuate Ha wm300pakeHWsX (cxemax, TaOnWIax, MyIsDKax) OTHEIBI
MMUIIEBAPUTENILHOTO  TpakTa ¥ IUIIEBAPUTENILHYI0O CHCTEMY  YEJIOBEKa.
YcraHaBnMBaTh B3aUMOCBS3M MEXKIYy CTPOCHHEM OpraHOB NHIIEBapEHMS.
PackpeiBaTh coiep’kaHWe TEPMHHOB M TOHSATHHA: AblxaHue, Mudy3nsi, KOKHOE
JIbIXaHWE, OpPTaHbl JbIXaHWS, JIbIXaTeNIbHbIC JBW)KEHMS, IbIXaTEIbHBIA LIEHTD,
N€rouHble 00BEMBI, KU3HEHHas] EMKOCTh JIETKHX. XapaKTepH30BaTh JbIXaHUE
pacTeHuWil; IpIXaHWE JKUBOTHBIX W 4YelioBeKa. OMNHUCHIBATH 3BOIIOLMOHHOE
YCIO)KHEHHWE CTPOEHHS JIETKUX. ITI03BOHOYHBIX OJKMBOTHBHIX. Pa3nmnuaTh Ha
n300pakeHnsX (cxemax, Tabiuiax, MyJsbKkax) JIbIXaTeJbHYI0 CHCTEMY UYeslOBEKa.
OnuchiBaTh MeEXaHM3M BEHTWIIIMU JIETKUX Y TNTUI W  MJIEKOIUTAIOIINX.
YcraHaBnMBaTh B3aUMOCBS3M MEXKIY CTPOCHHEM OpPraHOB JBbIXaHUS W HUX
¢yHKIMSAMU B opraHu3Me. PackpbIBaTh cozepKaHHE€ TEPMUHOB M TOHSTHM:
TPaHCIIOPT BEIIECTB, TPAHCIIOPT Yy PacTeHWH, KPOBEHOCHAsI CHUCTEMa YKMBOTHBIX,
KpOBb,  IUIa3Ma,  (OpPMEHHBIE  DJEMEHThI,  KpoBooOpalieHue,  Kpyru
KPOBOOOpAIIEHHs, CePCUHBIN UK, TUM(ooOparieHue, muMda, tumbpaTHIeCKue
cocyapl, TMMdaTHIECKHe y3JIbl, BHYTPEHHSS Cpefia OpraHu3mMa. XapaKkTeph3oBaTh
TPaHCIIOPT BEIECTB Yy pAcTeHUH M OeCrO3BOHOYHBIX KHMBOTHBIX. ONHCHIBATH
KPOBEHOCHYIO CHCTEMY J>KMBOTHBIX M uelloBeka. Paznmuyarh Ha H300pa)KeHUsIX
(cxemax, Tabnuuax, MyJsDKax) KPOBEHOCHYIO W JHM(AaTHYECKYI0 CHCTEMY
YyeloBeKa.  YCTaHABIMBATh  B3aUMOCBS3M  MEXIy CTPOGHMEM  OpraHOB
KpoBOOOpaIleHuss ¥ MX (QYHKIUSAMH B OpraHu3Me. PackpbIBaTh copepikaHue
TEPMHHOB M MOHSTHUIl: BBIJENCHUE, TyTTAaLUs, JUCTONAMA, COKPATUTEIbHBIE
BaKyOJIM, W3BUTHIC KAaHAJbLBI, 3BE3AYATHIC KIIETKH, BBIACIUTEIbHBIE TPYOOUKH,
MaJbIIUTHEBBl COCYABI, MOYKH, MOYETOYHUK, MOYEBOH Iy3bIph, HEPPOH, MouUa.
XapakTepu30BaTh NPOLIECC BBIACIECHUS y PACTEHUM M >KMBOTHBIX. Pasnuuarte Ha
n3o0pakeHnsx (cxemax, TaONMIAX, MYJSDKAax) BBIICIHUTEIBHYI0 CHCTEMY
yenoBeka. OmnuUceBaTh MeXaHW3M (YHKIHMOHHUPOBAHMS HE(PpOHA; IpoLecc
00pa3oBaHMA MOYHM. YCTaHaBIMBaTh B3aHMOCBSI3U MEXIY CTPOCHHEM OPTaHOB
BBIJICNICHUS ¥ X (DYHKIMSAMH B OpraHu3Me. PackpbIBaTh conepikaHue TEPMUHOB U
TIOHATHH: KalCyna, 3HAOCIIOPa, IUCTA, KyTHKYJA, CPEACTBA NMTACCUBHOM 3aIWUTHI,
CPEICTBA XMMHUYECKOW 3alllUThl, KO)KHBIE ITOKPOBBI, MMMYHHTET, HWMMYHHas
CHCTEMa, aHTHI'€H, aHTUTENI0. XapaKTePHU30BaTh BUJIBI 3AIIUTHI Y OJXHOKIETOYHBIX
¥ MHOTOKJIETOYHBIX OpraHn3MoB. ONHUCHIBaTh CTPOECHHE KOXHBIX MOKPOBOB M MX
MPOM3BOAHBIX. PasmmuaTe Ha mM300pakeHMsIX (cxeMax, TaOnmmax, MyJsDKax)
OpraHbl UMMYHHOM CHCTEMBI YEJIOBEKa. Y CTaHABIMBATh B3aWMOCBS3H MEXIY
CTPOCHHMEM OpraHOB 3AIIMTHl M HMX (QYHKIWAMH B OpraHu3Me. PacKkpsiBaTh
COZIEpKaHWE TEPMUHOB M TIOHATHH: Pa3IpaXUMOCTh, DETYIANUs, TAKCHCHI,
pocToBEIe BeliecTBa (ayKCHHBI), HEpBHAs CHCTeMa, pedIeKTOpHAsl PerysIus,
pedueke, pedekTopHas myra, MEpeaHAN MO3T, TPOMEKYTOUHBIH MO3T, CPEIHUMA
MO3T, MO3KE4OK, TIIPONOITOBATHI MO3T, BET€TAaTUBHAS HEpPBHAs CHCTEMa,
TyMOpaNbHasl PETYISAIUs, TOPMOHBI, SHIOKPHHHAs CHUCTEMa, THIIOTajJaMo-
runou3apHas cucTeMa. XapaKTepH30BaTh PasApaXMMOCTh y OJHOKIETOYHBIX
OpPraHM3MOB U pe(ICKTOPHYIO pETYISIHI0O y JKMBOTHBIX. Pa3nnuarh Ha
n300pakeHnsIX (cxemax, TaOJIMIAX, MyJsDKax) HEpBHYIO CHCTEMY M e€ OTJenbl;




OTZENBl TOIOBHOTO MO3Ta MO3BOHOYHBIX >KMBOTHBIX. ONHUCBHIBATH T'yMOPAJIBHYIO
peryinuio y JKMBOTHBIX. Paznmuuarth Ha w300pakeHHsX (cxemax, Tabiwuax,
MyJSDKax) SHIOKPUHHYIO CHCTEMY >XMBOTHBIX M 4YenoBeka. HaspIBaTh Kenesbl
SHJIOKPHHHOM CHCTEMBI YelloBEKa W BhIpadaTbiBaeMble MU TOPMOHBL. ONHCHIBATH
JIECTBUE TOPMOHOB. Y CTaHABIMBATh B3aMMOCBSI3U MEXIY CTPOSHHEM OPIaHOB
HEPBHOM  MOHIOKPUHHOW CHUCTeM W UX OYHKIMIMH B  OpraHU3ME.
XapakTepu30BaTh SBOJIOLHOHHOE YCIOXKHEHUE CTPOEHHUS HEPBHOM CHCTEMBI Y
JKMBOTHBIX.

10.

Pasmuosxenue u
pa3BuUTHE
OpPraHU3MOB

0/3

PackpeiBaTh comep)kaHWE TEPMHHOB U IOHATHI: pa3MHOXKEHHE, IIPOCTOE
JieTIeHue, MOYKOBaHUE, CIIOp YIS, BEreTaTUBHOE pa3MHOKEHHE,
(parMeHTaIys, KIOHUPOBAHHUE, FAMETHI, CIEPMaTO30M]] (CIIepMuil), SIMIEKIIeTKa,
3urora, KoHblorauus. [lepeuucisite OCOOCHHOCTH OECIONIOr0 M IOJOBOTIO
Pa3sMHOXEHHST OpPraHW3MOB. XapaKTepH30BaTh CYLIIHOCTh W (opMbl Oecronoro
Pa3sMHOXEHHSI OPraHU3MOB; OMOJIOTMYECKOE 3HAUCHUE OECIONIOro pa3MHOMKEHHS.
Paznuyate cropy Kak cHeNMaJH3HpPOBAHHYIO KIIETKY, INpeTHa3HAYEHHYIO IS
Oecrionnoro pa3MHOXKeHHUs, W cropbl Oakrepuil. OOBSICHATH NPEUMYIIECTBA
MOJIOBOTO Pa3MHOXKEHHs1 Haj OecnoibiM. PackpbiBaTe poiib KIOHMPOBaHHS B
CEJIeKIIMM W CEeJIbCKOM XO3MHCTBE. PackpbiBaTh cojep)kaHHe TEPMUHOB U
MOHATHI: Meiio3, OWBaJEHTBI, KPOCCHHTOBEp, WHTEPKHHE3, HE3aBUCHMOE
pacmpenelieHie; KpOCCHHTOBep. PaznnuaTth Ha H300paeHHsX  (cxemax,
TabnMIax) ¥ MUKpPOIpEenapaTax 3pesble IONOBbIE KIETKH MIEKONUTAIOUIMX U
Opranbl pa3sMHOXKEHHUSI BBICIUMX pacTeHuil. PackpbiBaThb CyIIHOCTH MeHO3a,
XapaKTepU30BaTh €ro OTHeNbHbIE craaud. Omnpenensrts MecTo Meio3a B
JKM3HEHHBIX IUKJIAaX Pa3IMdHbIX OpraHn3MoB. OOBCHATE OMOTOrMYECKUH CMBICI
KpPOCCHUHIOBEPa, ONMCBHIBATH €ro MexaHu3M. CpaBHHMBAaTh MeHO3 C MHUTO30M;
pa3uyaTh OTHENBHBIE HX CTaJud Ha MHKPOIpenapaTtax M H300paXKeHHIX
(cxemax, Tabmmuax). PackpbiBaTh 3BONIOIMIOHHOE 3HAUYEHHE IIOJIOBOTO
pPa3MHOXKCHUSI OpPraHU3MOB. PacKkpbIBaTh cozep)kaHWE TEPMUHOB M TOHATHMA:
raMeToreHe3, CIepMaToreHe3, OOreHe3, CEMEHHMKH, SIMYHUKH, CIIEpMaTOrOHMH,
CIIEPMATOLMTHI, CHEPMATHIBI, CIEPMATO30UMIbI, OOTOHUM, OOLMTHI, IOJSIPHBIE
Tenblla, SHIEKIeTKa, akpocoma. llepedyncnsaTe cTaguy TaMETOreHe3a Yy
KUBOTHBIX. OTNHMCHIBaTH MPOIECC TaMETOreHe3a M €ro IEPUOIbl, CTPOCHHE
MOJNOBBIX ~ KJIETOK. Pa3nmnyaTh OCOOEHHOCTH CliepMaTOreHe3a M OOreHesa.
OmnuceIBaTh MPOLECCHI OCEMEHEHHMS W OIUIOJOTBOPEHHS, pa3HbIE BapUaHTHI
napreHorenesa.  PackpeiBaTb ~ colmep)KaHM€  TEPMHUHOB U TIOHSATHIL:
OILUTIO/IOTBOPEHHE, 3UroTa, OnacTomMep, AaKpOCOMHAs peakuus, IPOHYKIEYC,
MapTeHOTeHe3, SMOpHOreHes3, npobieHne, 6acTyna, Mopyia, TacTpyna, Helpyia,
OpraHoTeHe3, AKTOJAEpPMa, MeE30[EepMa, JHTOJEpPMa, IIEJIOM, HEpBHas TpYOKa,
Xopna, KumewyHas TpyOka. OmnpemensTe >MOPHOHANBHBIA MEPHOJ Pa3BUTHS
OpraHrn3Ma M ONHCHIBATh OCHOBHBIE 3aKOHOMEPHOCTH JpOOJIEHHs — 00pa3oBaHKe
OITHOCIIOWHOTO 3apofpllla — OJacTynbl, 3aBUCHMOCTh XO/a APOOJIEHUs OT
KOJTMYECTBA JKENITKA B SHIIEKIETKE; racTpy/asiuuio W opraHoreHes. OOBSCHATH
sTansl AU QGEpPeHIINPOBKY TKaHEeH, 0O0pa3oBaHMS OPraHOB M CHCTEM OPIaHOB.
XapakTepu30BaTh PETYSIHUI0 SMOPHOHAIBHOTO Pa3sBUTHS; JETEPMHUHALMIO U
SMOPHOHAIBHYIO MHIYKINIO; TeHETHIECKU KOHTPOIb pa3BuTHsA. OOOCHOBHIBATH
BpeIHOE BO3JCHCTBHE TaOayHOro JbIMa M aJIKOTOJNSl Ha XOJ AMOPHOHAIBHOIO M
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MMOCTIMOPHOHAIBHOTO PAa3BUTHS OpraHM3Ma 4eJoBeKa. PacKpbIBaTh conepikaHue
TEpPMHUHOB M TIOHSTHH: OHTOTEHE3, IIOCTIMOPHOHAIBEHOE Pa3BHUTHE, MeTaMop(o3,
JMYMHKA, POCT, CTapeHue, CMepTh. XapaKTepH30BaTh IIOCTIMOPHOHAIBHBIA
TIEpUOJ pa3BUTHS OPTraHW3Ma U €r0 OCHOBHBIE (popMBI. XapaKTepu30BaTh MPsIMOE
pa3BUTHE U €ro NepHossl. M3naraTe conep)kaHue TEOpUil CTapeHUs] OPraHN3MOB.
OOBsICHATE OMONOTMYECKHI CMBICH pPa3BUTH C Meramopdo3oM. PackpbIBaTh
COZIep)KaHWE TEPMUHOB U TIOHATHI: rameTopuT, CropoduT, aHTEpHINH,
apXErOHMH, 3aPOCTOK, METACIIOpa, 3apO/IbIIIEBBII MEIIOK, CHHEPTU/IbI, aHTHITO/IB,
MHKpPOCIIOpa, TBLIBLEBOE 3€pHO, NBOMHOE OIUIOAOTBOPEHME, POCT, MEPHUCTEMA,
KaMOuWii, TepuoAbl OHTOTEHEe3a [BETKOBBIX pPAcTeHHH. XapaKTepHu3oBaTh
ocoOeHHOCTH Oecronoro M MOJIOBOIO Pa3sMHOXKEHHS IIBETKOBBIX PACTEHUH.
BeigensTe 0COOEHHOCTH IPOTEKaHMs T'aMETOreHe3a y I[BETKOBBIX PAaCTEHHIA.
OnuceIBaTh MpOLECC IBOMHOTO OIUIOJOTBOPEHUS Yy I[BETKOBBIX pPAaCTEHHH U
OOBSCHATH €ro MPEUMYIIECTBA TI0 CPABHEHHUIO C OIUIOIOTBOPEHUEM Y CIIOPOBBIX
TOJIOCEMEHHBIX.

11. | I'eneruka —Hayka o | 2 0/1 PackppiBaTh  colep)kaHWE  TEPMHUHOB U TIOHATHUH:  TeHEeTUKa, TeH. | [[MCbMEHHBIH bubnuoteka IIOK
HACJICICTBEHHOCTH JleMOHCTPHUPOBATH 3HAHUS UCTOPHH BOSHUKHOBEHUS T'CHETHKH. XapaKTepH30BaTh | KOHTPOJb https://m.edsoo.ru
U U3MEHYUBOCTU OCHOBHBI€ 3Talbl pa3BUTHA TEHETUKHM Kak Hayku. PackpbIBaTh copepikaHue | Y CTHBIN [7f41c292
OpraHmu3MoB TCPMHUHOB U MOHATHH: HaACJICACTBCHHOCTb, HAaACJICAOBAaHHUC, HN3MCHYHBOCTD, orpoc
TEHOTUI, (PEHOTHII, TEHOM, JIOKYC, XPOMOCOMBI, ajlIejbHbIe T'eHbl (amienu), | [IpakTHueckas
aJIbTePHATHBHBIE IPU3HAKK, TOMO3MUI0Ta, T€TEPO3UT0Ta, JOMUHAHTHBIA MIPU3HAK, | pabora
pELECCUBHBIN NMpPU3HAK, 4YKuCTas JnuHus, ruOpuabl. [lonb3oBaThes renernyeckoit | TectupoBanue
TEPMUHOJIOTHEH M CHMBOJIMKOW JUIsl 3aIIUCH CXEM CKpELIMBaHUsL.
12. | 3akoHOMEpHOCTH 10 2/0 PackpeiBaTh cojep)kaHne TEPMUHOB M TIOHSTHI: MOHOTMOPUIHOE CKpeuMBaHue, | [IuchMeHHBIH bubnuoreka [JOK
HACJICICTBEHHOCTH YHCTOTA TaMET, JOMUHHUPOBAHUE, PACIICIUICHHE MPU3HAKoB. OMUCHIBATH OMBITH | KOHTPOIb https://m.edsoo.ru
I'. Menzens 1o M3Y4eHHIO HACIIEMOBAHUSI ONHOM Mapbl MPU3HAKOB Yy ropoxa | YCTHBIHA [7f41c292
noceBHOro. [IpuBonTh (HhOPMYIIMPOBKH IIEPBOrO U BTOPOro 3akoHOB I'. Menzens | onpoc
(3akoHa egmHOOOpa3usi THOPUIOB IIEPBOrO MOKOJIEHUS, 3aKOH paciervieaus | [Ipakruueckas
IPU3HAKOB) U OOBSACHATh MX LUTOJIOTMYECKHE OCHOBBL. COCTaBIATH CXeMBbI | pabora
MOHOTMOPHIHOIO  CKpeIIMBAaHMsA M pellaTh TIeHeTHYeckue 3agayd Ha | TectupoBaHue

MOHOTHOPHIHOE CKpEIIMBaHUE. PacKkphIBaTh COlEpKaHUE TEPMHUHOB U TTOHATHH:
aHATM3HPYIOLIEE CKPEIIMBAaHNE, HEIIONHOE JOMUHHPOBAHNE, KOJOMHHHPOBAHHE.
CocTaBnsTh CXEMBl AHAIM3HPYIOMIETO CKPEIIMBAHUS M PELIaTh I'€HETHYECKHE
3alaud Ha AaHAIM3UPYIOIIEe CKPEIIMBAaHWE U HEMOJHOE JIOMHHHUPOBAHHME.
PackpeiBaTh conep)kaHWE TEPMHUHOB M TOHATHH: JUTMOPUAHOE CKpEIIMBaHHUE,
(denorumuyecknit paaukan. OMUCHBaTH OMBITEI 1. MeHaens 1o HM3yICHHUIO
HacleJOBaHWA [BYX Iap TMPHU3HAKOB Yy Topoxa moceBHoro. IIpuBoouth
dhopMynHpOBKYy TpeTeero 3akoHa . MeHzgens (3aKkoHa ~HE3aBHUCHMOTO
HAaCcJeOBAaHWS NPHU3HAKOB) U OOBSICHATH €ro IMTOJIOTHYECKHE OCHOBBI
[IprMeHATh MaTEMaTHIECKUHA PACIET C TOMOIIBI0 (PEHOTUITUIECKOT0 pauKaia u
MeTO/la TIEPEMHOXKEHHUSI BEPOSTHOCTEH BapHaHTOB DPACIICIUICHUS NPHU3HAKOB Yy
TIOTOMKOB 10 ()€HOTHITY U TCHOTHUILY.

CocTaBnsTh CXeMbl JUTHOPUAHOTO CKPELTMBAHUS U peIIaTh TeHETHYECKUE 3a/1a41
Ha JUTHOpUIHOE CKpelunBaHue. PacKphIBaTh cozepKaHNe TEPMUHOB U TTOHSATHIA:
CLECIJICHHOE HACIEJOBAaHUE, HAPYIIECHUs CLEIUIEHUS TE€HOB, KPOCCHHIOBED,
peKoMOMHAISI TEHOB, TEHETHIECKHE KAPThl, MOPTaHU/a.
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[IpuBoouts  QopmMynmupoBKHM 3akoHOB Moprana (3aKoHa  CHEIUICHHOT'O
HacJIeJOBaHWs TEHOB M 3aKOHAa HApYIICHWS CLEIUICHWS MEXIy TeHaMH) H
OOBSCHATh WX LUTOJIOTMYECKHE OCHOBEL [lepedncisTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHON TEOpPHH HACIEeICTBEHHOCTU. PemaTe reHeTHdeckue 3afadd Ha
CLCIUICHHOE HACIECNOBAaHUE TE€HOB W HAPYIICHUE CLCIUICHUS MEXIy ICHAMM.
PackpeiBaTh copepikaHHE TEPMHMHOB M IIOHATHIl: ayTOCOMBI, IIOJIOBBIE
XpOMOCOMBI, ~TOMOTaMETHBI  MOJ, rereporaMeTHeli  1moi.  OOBSCHATH
XPOMOCOMHBI MEXaHM3M OIpelelieHHs Tojla y OpraHu3MoB. IIpuBoguts
MpUMeEpbl HAcJeIOBAHUSA MPU3HAKOB, CIEIUIEHHBIX C MoJoM. COCTaBIATH CXEMBbI
CKpCILMBAaHUA M peEllaTh I'CHETUYECKHE 3a]aud Ha HACIEIOBaHUE IIPU3HAKOB,
CIICTUICHHBIX C TIOJIOM. [IpHBOIUTH TpUMEpHl TeHETHYEeCKUX 3a00JieBaHUN U
JneeKToB y OpraHM3MOB, CBSI3aHHBIX C TOJIOBBIMHM XpOMOCOMaMmH. PackpbiBaTh
CcoJepKaHME TEPMHUHOB U  IOHATHI: MHOXXECTBEHHOE JeHCTBHE TIeHa
(meriorpornusi), KOMILTIEMEHTapHOCTb, JMKCTa3, HomuMepusi. OnpenensiTe GopMBbI
B3aMMOJICHCTBUS aJUICNIBHBIX M HEaJUIENbHBIX TIeHOB. I[IpHBOAWUTH MpUMEpHI
IJIEMOTPONHOIO JEMCTBUS IE€HOB.

Pemate reHeTHYECKUE 3a/1a41 HA B3aUMOJICHCTBUE HEAJLJIEJIbHBIX I'€HOB.

13.

3aKOHOMEPHOCTU
HN3MCHYHUBOCTH

1/1

PaCKpLIBaTL COZICPIKaHUC TEPMUHOB )41 TTOHATHI: N3MCHYHUBOCTD,
HCHACJIICACTBCHHAsA U3MCHYUBOCTb, HACJICACTBCHHAasA N3MCHYHNBOCTD. CpaBHI/IBaTB
HEHACNECTBEHHYI0O M3MEHYMBOCTh C HacleACTBEHHOH. I[IpHBOANTH TpUMEpHI
Ka4eCTBEHHbIX M KOJIMYECTBEHHBIX IPH3HAKOB OPraHU3MOB, IPOSIBICHUN Y
OpPraHU3MOB HEHACIIEJACTBEHHON U HACIEICTBEHHOW M3MEHYMBOCTH. PackphiBaTh
COZIep)KaHHE TEPMUHOB M IOHATHH: MOIU(UKALMOHHAS, WIH (EHOTUIHYECKas,
U3MEHYMBOCTh, BapUaHTa, BapHALMOHHBIN psill, BapHallMOHHAs KpHBas, HOpPMa
peakuuu IIpU3HAKa, Mo (UKALINH. XapakTepu3oBaTh CBOICTBa
MoAU(DUKAIMOHHON n3MeHYMBOCTH. [10Ka3bIBaTh PO YCIOBUII BHELIHEH Cpeibl
B PpasBUTHH MOAW(HKAIMOHHOW M3MEHYMBOCTH Yy OpranusmoB. CTpouTh
BapHALOHHBIE PAABI UTPa(UK KPUBOW HOPMBI PEaKIMU IPU3HAKOB Y PA3INYHBIX
OpraHm3MoB. PackpbIBaTh copep:KaHHE TEPMHHOB W IOHATHI: KOMOMHATHBHAS
U3MEHYMBOCTh,  MYTallMOHHAs  W3MEHYMBOCTb, KOMOMHAIMYM,  MYTaIHH.
XapakTepr30BaTh CBOMCTBAa T€HOTUIHUYECKOW M3MEHUYNBOCTU. ONHCHIBATH MEii03
Y TIOJIOBOW TIPOIIECC KAaK OCHOBY IPOSIBICHHS y OPTaHM3MOB KOMOWHATHBHOM
n3MeHunBOCTH. lloKa3pIBaTh HAa KOHKPETHBIX NpHMeEpax pojib KOMOHMHATHBHOU
W3MEHYMBOCTH B CO3JaHMM TEHETHYECKOrO pa3HOoOOpasWsi OpraHW3MOB B
mpepenax onxHoro Buaa. CpaBHHMBaTh T'€HOTHIIMYECKYIO H3MEHYHBOCTH C
MonupHUKAIIMOHHON. PackprIBaTh comepkaHHE TEPMHUHOB W TIOHITHH: MYTAIlWH,
XPOMOCOMHBIE TIepeCTpOrKH (abeppaliy), MOTUILUTOUINS, AHSYTDIOWANS, MYTaHT,
myrtareHsl. [IpuBoaWTh mpHMepsl MyTanWid, BCTPEYAIOMIMXCS Yy Ppa3HBIX
opraun3MoB. KnmaccuduimpoBaTts MyTanuy Mo pa3sHbIM OCHOBaHMSAM. Pasmuuath
Ha wu300pakeHWsAX (cxemax, Ta0Onmiax) TEHHbIE MYTallll, XPOMOCOMHBIE
TIEPECTPONKY PAa3HBIX BHUJIOB: JEJIEHUH, AYIUIMKALMH, TPAHCIOKAUH, HHBEPCHH;
reHoMHble MyTaruu. CpaBHUBAaTh MeXTy COOOH MyTalM pas3HbIX BHJIOB.
XapakTepu30BaTh CBOMCTBA MYTAallMOHHON W3MEHUMBOCTH. Ha3bIBaTh MpUYMHBI
MyTalnui, BBIBIATH HCTOYHUKH (DaKTOPOB-MYTareHOB B OKpYXarolleH cpexe
(xocBenHO). IIpuBomuTH (OPMYTHPOBKY 3aKOHA TOMOJOTMYECKHX PSOOB U
HacneacTBeHHOW m3MeHunBocTH H. 1. BaBnnoBa 1 000CHOBBIBATh €ro 3HAYECHHE
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JJIA IPAKTUKH CEJIBCKOT'O XO03SICTBa.

14. | I'eneruka 4yenoBeka 1/0 PackpsiBaTh conepKaHME TEPMHMHOB U TIOHATUMN: CEKBEHUpOBaHME, KapTa | IInceMeHHBIN Bubnmoreka [IOK
XpOMOCOMBI, TPOOaH/, HACIEICTBEHHbIE 0O0Je3HH (MOHOTCHHBIE, ITOJIMIE€HHBIE, | KOHTPOJIb https://m.edsoo.ru
TeHHBIE, XPOMOCOMHBIE), MEIUKO-TeHETHYECKOEe KOHCYIBTHPOBAHHE, TOPONOBast | Y CTHBIH [7t41c292
JIMarHOCTHKA, aMHHUOIEeHTe3. [lepeducisiTe O0COOCHHOCTH W3y4EHHs] TeHETHKH | OIpoc
YeJoBeKa M METOAbl MEAWIMHCKOHW TEeHETHKH. XapakTepuzoBath Meronsl | [IpakTudeckas
U3Yy4CHHUSA TeHETUKHU YyeloBeKa (reHeanornyeckui, ONM3HENOBHIH, | paboTa
[UTOr€HETUIECKHUMH, MOJIEKYJISIPHO-T€HETHY €CKHH, nonynsinuonHo- | TectupoBanue
cratucThyeckuii). OnuchIBaTh 1IENH, 33Ja4d U JOCTIDKEHUS MEXIYHAPOTHON
nporpaMMmbl  «['eHOM dYernoBeka». Pasnmyate Ha wn300pakeHHsX (cxemax,
Tabnuax) KapTel XpPOMOCOM (T€HETHYecKue, (HU3MYECKHUE, CHKBEHCOBBIE).
OnuceBaTh METOIBl COBPEMEHHOTO ONpENETeHUS] TEHOTHIIA OpraHu3Ma:
MOJIHOTEHOMHOE CEKBEHHUpPOBaHKE, T€HOTHITUPOBAHKE, B TOM YHCIE C TIOMOIIbIO
[M{P-ananu3a. XapakTepuzoBaTh HacJEJCTBEHHbIC 3a00NEBaHMs YeNlOBEKa W
3a00ieBaHusl C HACIIE[CTBEHHOH MpPEeapacoiokeHHOCThI0. CpaBHUBATh TeHHBIE,
XpOMOCOMHBIE ~ OONIe3HM  uelloBeka M OONe3HH C  HAC/IEACTBEHHOU
IpepaciolokKEHHOCTBIO. YcraHaBnuBaTth B3aUMOCBSI3b MEXTy
HaCJICACTBCHHBIMHU 3a6OHeBaHI/IHMI/I YeJIoBeKa M UX M'eHETUYECKOM OCHOBOM.
OOOCHOBBIBATh 3HAYCHUC MCAUKO-TCHCTHYCCKOI'O KOHCYJIbTUPOBAHUS B
NPeIOTBPAICHHUH | JICUSHUH HACIIEJACTBEHHBIX 3a00JIeBaHUI YeIoBeKa
15. | Cenekuus 1/2 PackpeiBaTh comep)kaHHE OCHOBHBIX IOHATHH: CeleKuus, JoMecTuKanws, | [InceMeHHbIH bubanorexa [JOK
OpraHU3MOB NPUMHUTHBHAS CEJICKINS, KOMOWHATHBHAS CENCKIHUs, COPT, IOPOJAA, INTaMM. | KOHTPOIb https://m.edsoo.ru
[MepeuncisiTh OCHOBHBIC 3Talbl PAa3BUTHSI CEJIEKIIMU KaK MPOIIECCa U HAYKH. YcrHblit [7f41c292
XapakrepusoBatb cogepxkanue ydenuss H. WM. BasunoBa o Ilentpax | ompoc
MPOUCXOXKIICHHUSI U MHOrooOpasus KynbTypHbIX pacTeHuil. IlokassiBath LlenTtpsl | IlpakTuueckas
NPOMCXOXKICHUSI ¥  MHOrooOpasus KyJAbTypHBIX pacteHud u  LleHTphl | pabora
JOMECTHKALMM JOMAIlHWX JKUBOTHBIX Ha KapTe MHpa, CBs3bIBaTh uX | TecTupoBaHHE

MECTOINONIOKEHHE C OuaraMd BO3HHUKHOBEHMS JIPEBHEHUIIMX IUBHIM3ALIUH.
CpaBHHMBaTBh COpPT, MOpPOAY, IITAMM C BHAaMH-poandamMu. OOOCHOBBIBATH
3Ha4YeHHE 3aKOHAa FOMOJIOTHUECKHX PAJOB B HACIEICTBEHHON M3MeHunBocTH H.
M. BaBwimoBa [ CeNeKIHOHHOH paboTel. OMNHUCHIBATH  MEPCHEKTHBEI
JOMECTHKALMM W CO3/JaHHE HOBBIX COPTOB KYJIbTYpPHBIX DPACTEHHH, MOPOA
JOMAIIHMX XMBOTHBIX M IITAMMOB MHKpPOOPTaHW3MOB. PacKphIBaTh coneprkaHue
TEPMHHOB W TIOHATHH: HMCKYCCTBEHHBIH OTOOp, HpPOM3BOOUTENH, 3KCTEPhEP,
ONMM3KOPOACTBEHHOE  CKpPEIIMBAHWE, WIM  WHOPUIWHT,  HEPOACTBEHHOE
CKpeIIMBaHNe, WIH ayTOPWAMHT, YWCTas JIMHWA, TeTepo3uc (THOpHUIHAas Cuia),
TEHOMHOE pEIaKTHPOBAaHME, HCKYCCTBEHHBIH MyTareHes, (hakTOpbI-MyTareHsl,
MIOJMTUIONBI, OTHaNEHHAsT THOPHAN3AIWs, CEKBEHHPOBAHME. XapaKTepHU30BaTh
OCHOBHBIE METOJBI CENICKIIMN PACTCHHWH M XKMBOTHBIX: MCKYCCTBEHHBIH OTOOp M
ruOpumm3anmo.  CpaBHMBaTH ~ MAacCOBBIM  HMCKYCCTBEHHBIH ~ OTOOp €
MHIVBHUIYaJIbHBIM, TIOKa3bIBaTh WX 3HAYEHHWE [UIS CENEKINH KYIbTYPHBIX
pacTeHWii W JOMAalIHUX O KWBOTHBIX. [IpHBOOWTH KOHKPETHBIE NPHUMEPHI
oTnanéHHoM rndpuan3anyy B cenekuun. OmuceBath onbIT 1. J[. Kapreuenko mo
TIPEOJOJICHHIO OeCTIONNsT MEXBUIOBBIX THOpHA0B. Pa3nuyuars Ha M300paKeHUAX
(cxemax, TabNMIAX) y OTAETBHBIXIIPECTABUTENEH KOHKPETHOTO COPTa M TIOPOABI
XO3SHCTBEHHO IIEHHBIC NPHU3HAKH, HEOOXOJMMBIE UYENOBEKY. XapaKTepHU30BaTh
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POJIb CCJICKIINHN B obecrieueHnn HpOZ[OBOHBCTBeHHOﬁ 0e30IacCHOCTH
YCJIOBCUCCTBA. HpI/IBOHI/ITI) KOHKPCTHBIC TPUMEPDBIL I[OCTI/I)KCHI/IfI CCJICKIINH
KYJIBTYPHBIX paCTeHI/Iﬁ 1 JOMalIHUX XNUBOTHEBIX B Poccun.

16.

Buorexuonorus u
CHUHTETHYECKAs
ouosorust

1/1

PaCKpLIBaTI) COACPIKAaHUC TCPMHUHOB U TIOHSTUI: 6I/IOT€XHOJ'IOFI/I$I, TpagUuLIMOHHAA
6I/IOTCXHOJ'IOFI/I${, MI/IKp06I/IOJ'IOFI/I"IeCKI/II\/’I CHUHTC3, MI/IKpO6I/IOJ'IOFI/I"I€CKaH

TexHonorust. [lepedncnaTh HampaBieHHs OWOTEXHOJIOTHM; IIeNW W 3aJadu,
CTOSIIIIME Tiepe]l OMOTEXHOIOTHe. XapaKTepru30BaTh OOBEKTHI, HCIIOIb3yeMbIE B
OMOTEXHOJNOTUH, — KJIETOYHbIE M TKaHEBbIE KYyJIbTYPBl, MHKPOOPTaHU3MBI.
OnuceIBaTh OCHOBHBIE METOABI TPAJULHOHHOM OHOTEXHOJOIMH HIOCTHKECHUS
MHUKpOOHONIOrHYecKoid TexHOoNoruu. OOOCHOBBIBAThH 3HAa4YEHHE OHOTEXHOJIOTHU
JUIS CeITbCKOXO034HCTBEHHOTO NMPOM3BOACTBA. PackpbIBaTh comepkaHue TEPMUHOB
U TIOHATHM: KJIETOYHas WH)KEHEpHs, KIETOYHas TEeXHOJOTHs, METOJ KYJIbTyphl
KJIETOK M TKaHEH, TOTHUIOTEHTHOCTh, IIIOPUIIOTEHTHOCTh, CTBOJIOBBIE KIIETKH,
MHUKpPOKJIOHAJIbHOE Pa3MHOXECHHE pPACTeHHH, COoMaTu4ecKkas TrHOpuan3alus,
rarion/bl, THOPUIOMBI, MOHOKJIOHAIbHBIE U TIOJIMKIIOHAIBHBIE aHTHTENA, METO]T
TpaHCIUIaHTallun Aa€p, KJIOHUpOBAaHUE. XapaKTepusoBaTL OCHOBHBbIC
HarnpapleHus] CHHTeTH4ecKol Ouonoruu. OnuchIBaTh Ha KOHKPETHBIX MpHUMepax
METOIbl KJIETOYHOM HHXeHepud. llpuBoguTe mpuMepsl  MCIONb30BAHHUS
MOHOKJIOHAJIBHBIX H TIIOJIMKJIOHAJIBHBIX AQHTUTCII B MCAUIMHC. OLIGHI/IBaTI)
3HAYEHHE CHUHTETUYECKOMN 6I/IOJ'IOFI/II/I JJIA  CECJIBCKOI'O XO03sicTBa U MCOUIIMHBI.
PackpbiBaTh cofepikaHME TEPMHHOB M IOHATHH: TEHHAas MHXXEHEpHs,
PECTPHUKIIMOHHBIE 3HAOHYKIEa3bl (PECTPUKTA3bl), JIMIKHE KOHILbI, IUTa3MU[IbI,
PECTpUKIMS, JHUIHpPOBaHHME, TpaHC(OpPMALMsA, CKPUHHHI, TPaHCI'€HHBIE
(renetnyeckn  MomuduUMpoBaHHbIE)  opraHM3Mbl.  ONKUCBIBATH  METOJbI
PENPOIYKTUBHOTO U TEPANEBTHYECKOTO KJIOHHUPOBAHMUS, KJIETOUHBIE TEXHOJIOTHU
U CIOCOOBI TEeHETHUECKOW HHXEHEepPHU. XapaKTepH30BaTh JOCTIKECHUS T'CHHOM
umkeHepu. OLeHUBATh HKOJIIOTHYECKHE U STHYECKHE MPOOJIEMbl KIIOHUPOBAHHS
U CO3JIaHMS TPAHCTCHHBIX OPTaHM3MOB, IIEPCIIEKTUBBI PA3BUTHS XPOMOCOMHOW U
TEHHOM MHXEHEpUW. PackpblBaTh CcopepKaHHME€ TEPMHUHOB U IOHATHUM:
MEIULIMHCKas OWOTEXHONOTHsA, METaOOMOMHBIM aHalu3, TE€HOLEHTPHYECKUN
aHamM3, MEPCOHAIM3UPOBAHHAS  MEIUIMHA, pPEreHEpaTUBHAs  MEIUIUHA.
XapakTepu3oBaTh METOIBI METAa0OJIOMHOTO M TEHOILEHTPUYECKOIO aHaIN3a;
HCIIONIb30BaHNE CTBONOBBIX KieTOK; [I[[P-muarHocTuky; TapreTHyr Tepamnuio
paxa.
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pasBuUTHE
SBOJTIOIIMOHHBIX
MpeICTaBICHU B
ouomoruu

CHCTeMaTHKa, OMHapHasi HOMEHKIIATypa, HCKYCCTBEHHAs! CHCTEMa KiIacCU(UKALIIH
OpPTraHU3MOB, HCTOPHUYECKHI METOA, MAAapBUHU3M. XapaKTepHU30BaTh B3TJISBI
Apucrorens, Owmnenokna, Jlykpenus Kapa, [Ix. Pes Ha pa3Butue >XHBOH
npuponsl. OuenmBath Biian K. JlunHes B pasBurue Oumonmormu. CpaBHUBATbH
B3musiapl Ha BuI U sBomtouuto K. Jluwues, XK. b. Jlamapka u Y. JlapBuHa.
Kputnuecku oleHMBaTh KpealMOHUCTCKHE B3IVIAABI HA OJKUBYIO IIPUPOLY.
[lepeuncasaTe KynbTypHO-UCTOPUYECKHE U €CTECTBEHHO-HAy4YHbIE NPEANOCHUIKH
MOSIBIICHUS HBOMIOLIMOHHOM Teopuu Y. JlapBuHa. ONHMCBIBATE POJIb UCTOPHUYECKOTO
MeTtozna. M3maraTe CymHOCTh 3BOMIONMOHHOM Teopuu Y. [lapBuna. Ha3bIBaTh
ocHOBHbIE (akThl Onorpadun Y. JlapBuHa 1 3Tarbl CO3/1aHUS UM 3BOJIOIIMOHHON
Teopud. PackpbIBaTh colep)kaHHE TEPMHMHOB M IOHATHI: HACIEICTBEHHOCTH,
M3MEHYHMBOCTh, UCKYCCTBEHHBIH O0TOOp, O0pH0a 3a CylIeCTBOBAaHHE, €CTECTBEHHBIH
otbop. MWznarate cymmuocth ydeHus Y. JlapBuHa 00 HCKYyCCTBEHHOM OTOOpE.
XapakTepu30BaTh ABIKYIINE CHUJIBI SBOJIOIMU BUAOB 1o JlapBuny. IIpumeHsaTh
3HaHUA O JBWXKYIIMX CHJIaX JBOJIOIMU BUIOB 1O JlapBuHY i OOBSCHEHUS
MHOTroo0pa3us BHUIOB, MOPOJA JOMAIIHMX >XHBOTHBIX M COPTOB KYJIBTYPHBIX
pacteHuii. PackpbiBaTh collep;KaHUE TEPMUHOB U IOHATHUI: JapBUHU3M, MyTalluy,
MYTaIlMOHHBIM  Mpolecc. OOBSICHATh TPUYUHBI  KpU3UCA  JapBHHU3MA.
OO0CHOBBIBAaTh 3aKOHOMEPHOCTh TpaHC(OpMalMK JaPBUHU3MA B CHHTETHYECKYIO
teopuro sBoronuu (CTD). Msnarate ocHoBHbie TonokeHus CTD. OreHuBaTh
Bkiaxg I'. Jle @pusa, C. C. Yerepuxosa, 1. U. llImansraysena, /1. K. bensena B
¢dopmupoBanue CTD. OuenuBath 3Hauenue CTD B popMupoBaHuE COBpEeMEHHOI
€CTECTBEHHO-HAYYHON KapTHHBI MHPA.
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PackpeiBaTh ~ copepxkaHu€  TEPMHMHOB M TOHATHH:  MHKPO3BOIIOLMA,
MaKpO3BOJIOLMSA, MyTallWH, MO/, KOMOMHAIlUM TEHOB, TI'€HO(OHT,
3JIEMEHTapHOE 3BOJIFOLIMOHHOE SIBJIEHHE. XapaKTepH30BaTh MUKPOIBOIIOLUIO KaK
STanl TOSABIEHHUs MPHUCIOCOOJIEHHMH U BUA000pa3oBaHUs. XapaKTepu3oBaTh
HOMYJISIUI0O KaK 3JIEMEHTAPHYIO €AMHMILy 3BONIOLMU. llepedncnsaTs Npu3HAKH
UJIealIbHOM TOMY/ISIUMN U OOBSACHSTH YCIOBHS BBINOTHEHUsS] 3aKOHA XapIu—
BaiinOepra. IlpumeHnsts wuMmeronuecs 3HaHHA Ui OOBSCHEHHS TMPHYMH
M3MEHYMBOCTH y oco0el onHoro Buaa. PackpeiBaTh COmepXKaHHE TEPMUHOB U
TIOHSTHI: MYTallMOHHBIN  TIpolecCc,  KOMOMHATHBHAs  W3MEHYUBOCTb,
MOMYJISIMOHHBIE BOJNHBI, JApeiid) IeHOB, MHIPaLMH, H3OJLALHs, Teorpadudyeckas
(TIpocTpaHCTBEHHAs) W3OS, Ouojormdeckas (pEempoOAyKTUBHAS) HW3OJSIIHA,
s ekt ocHoBaremsa, 3¢p¢GeKT OYTBUIOYHOTO TOpNBIIKA. XapaKTepH30BaTh
aneMeHTapHbIe (PaKTophl (ABIOKYIHE cHitbl) sBorormu. OnenuBaTh BKmag C. C.
YerBepukoBa, J. Maiipa B pa3BUTHE 3BONIONUOHHOTO YdeHUs. OOBSCHATH
TIPUYMHBI HEHANPABICHHOTO ICHCTBHS 3JIEMEHTAPHBIX YBOMIOMOHHBIX (PAKTOPOB.
[IprMeHATs MMeEroIecs 3HaHKUS O ABIKYIIUX CHJIaX BONIOLUH JUI OOBSICHEHUS
MPUYMH  pa3HooOpasust TeHO()OHAAa MOMmyJsiuuii oxHOro Buaa. PackpbiBaTh
coliep)KaHNEe TEPMHUHOB W TOHSATHHA: €CTECTBEHHBIH OTOOp, IBIKYIIUH OTOOD,
crabmwmmsupyomii ~ oTéop,  paspelBalOIMid  oTOOp,  IMONOBOM  OTOOP.
XapakTepu30BaTh €CTECTBEHHBIN OTOOpP KaK JBIDKYIIYIO M HAIPABIISIONIYIO CHITY
3BONIONUH, ero GopMbl. Pazmiuars ¢opMBl ecTeCTBEHHOTO 0TOOpa B TOMYJISLHUAX,
MIPUBOJNTH TPUMEPHI JIEHCTBHA B TMOMyJISANMAX (opM ecTecTBEHHOro oTdopa.
OOBSCHITH MPEIOCBUTKH JIJIsl ASHCTBHS JBIDKYIIEH M CTAOMIM3UPYIOMEH Gopm
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ecrectBeHHOro orOopa. CpaBHUBaTh (DOPMBI €CTECTBEHHOro 0TOOpa, MIenaTh
BBIBO/IBI HA OCHOBE CpaBHEHUs. [IprMEHATh UMEIOIInecs 3HaHUS O €CTECTBEHHOM
orbope i OOBSICHEHHWS IIPOLECCOB, MPOUCXOSNIMX B TOMYJSIMAX BHUIIOB
OpraHM3MoB.  PackpbiBaTh  cojepXaHHWE  TEPMHHA  MPUCIIOCOOJICHHOCTD
oprann3MoB (amanramms), apomopdos, nanoananranys. [IpuBoIUTE KOHKpETHBIE
NpUMepHl pUcIoco0NeHnii oprann3MoB (Mopdosoruueckue, pusnonoruyeckue,
OnoxumMuueckue, moBeaeHYecKue). OOBACHATHP MeXaHH3M BO3HHUKHOBEHUS
npucriocoOyieHnid 'y opranu3MoB. [IpuBoguTh mHpuUMepsl apoMopho30B U
UIMO0aIaNTalidi y pacTeHUH M KUBOTHBIX. OOBSCHITH PONb apoMOp(oO30B B
OCBOEHHMH OpPTraHW3MaMH HOBBIX cpej] oouTanus. OOBSCHATH POIb HIIHOaanTani
B TPUCIIOCOOJICHWH OPTaHU3MOB K KOHKPETHBIM YCIIOBHSIM cpefbl. JlOKa3hIBaTh
OTHOCHTEINIbHBIM ~ XapakTep IpPUCIIOCOOIIEHHOCTH ¥ IPHUBOJUTH  IPHUMEPHI
OTHOCHTENILHOCTH aJlanTtaiuii. PackpeiBaTh 3HaUEHHE JIBIXKYIIMX CHJT 3BOJIOIVH B
¢opmupoBaHun TpucriocoOsieHnd. PackpeiBaTh comep)kaHHE TEPMHHOB U
MOHATHI: BUI, KPUTEPHUH BHIA, MONUMOP(U3M, BUJBI-IBOWHHKH, apeal,
OKOJIOTHYE€CKas HUIlA, IMOIMYJIAIs, BH}IOBOﬁ KapuOTHUIl, KOCMOIIOJIUTBI, DHAEMUKHU,
MO/IBU/BI, JKOTUMBL. XapaKkTepu3oBaTh KPHUTEPHH BHAA (MOPQOIOTHYECKHUi,
TCHETHYCCKUH, OMOXMMHYECKHUI, reorpauIecKui, 3KOJIOTUYCCKHH,
OMOXUMIYECKUI). OOBSICHATh ~ HEOOXOAMMOCTh  WCHONIB30BaHMS  BCel
COBOKYITHOCTH KPUTCPUECB  JJId ONpeaACICHUA BI/I)]OBOI‘/II MPpUHAIJIC)KHOCTU
opranmma. IlepedncnaTs OCHOBHbIE BHYTPUBHIOBBIC IPYINNUPOBKU. OOBICHATH
MPUYUHBI CYIIECTBOBAHUSI MOHO- U NMOJIMTUNUYECKUX BUIOB. CpaBHUBATh BH[bI
no MOpQOJIIOrHYecCKOMY KpuTeputo.  PackpblBaTh coepikaHHe TEPMHUHOB U
HOHATHI: BUA000pa3OBaHME, W3OJSILUS, KOIBOIIOLUSL. XapaKTepHu30BaTh
BHUI000pa30BaHME KaK pe3yabTaT MUKPOIBOIIOIMUA. OOBSICHATH POIb U3OJAIMU B
00pa3oBaHMM  HOBBIX  BHIOB.  XapaKTepH30BaTh  Pa3NUYHbIE  CIOCOOBI
BHUI000pa30BaHUA (aymonatpryeckoe, CUMIIaTPHYECKOE). [IpuBoauTh
KOHKPETHbIE MPHMEpHl BHAOB, OOpPa30BaBIIMXCS PAa3IMYHBIMH  CIOCOOAMH.
[lpumenATp 3HaHMA CHOCOOOB BHAOOOPA30BaHUA I OOBSACHEHUS NPHYUH
MHOroo0pasusi BuIoB. OOBICHAT BO3HHKHOBEHHE YCTOHYMBOCTH NATOI€HOB K
AHTHOMOTHKAM.

Makpo3BOIOIUs U
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PackpriBaTh comepkaHHe TEPMHUHOB W TOHSATHIA: MaKpOIBOIIONH ((riIoreHes),
TepeX oIHbIC (bopmBl, (uoreHeTHYECKUE psimel, T1aJIEOHTOJIOT UL
XapakTepr30BaTh MAKPOIBOJIONMIO KaK HAJBHUIOBYIO IBOJIOLHIO 00pa30BaHUS
KPYITHBIX TAKCOHOMHYECKHX eqUHHL. OOBACHATH 3HAUYCHHE MAJICOHTONIOTHIECKIX
WCCIICIOBAaHUI IS TIOTY4eHUS (DAKTOB OJBOJIOUMHM OpraHu3MoB. [IpmBOIHTH
MPUMEPBI OPraHU3MOB, OTHOCSIIMXCS K IepexonHbM (opmaM. HaspiBaTh rpymimsl
OpPraHu3MOB, Ul KOTOPBIX  BOCCTAaHOBJICHBI ~ (DMJIOTEHETHYECKHE  PSMBL
CpaBHHBaTh TPOIECCHl MaKpPOPBOJNIONMM KM MHUKPOIBOJIONMH.  PacKkphIBaTh
COJIep)KaHWE TEPMHHOB M TOHATHIA: Ouoreorpadus, SHIEMHUKH, PEIHUKTHL
OO00CHOBBIBAaTH 3HAUCHWE Omoreorpaduu IS M3yYeHHS SBOIIOIIHI OPTaHH3MOB.
[epeuncnsare Ouoreorpaduueckre odmacT 3eMid M OOBSCHATH IIPUYMHBI HX
Boiienennsi. CpaBHHUBaTh (piopy M (ayHy MaTepHKOB M OCTPOBOB, PAaCTEHHS U
JKUBOTHBIX Ppa3HBIX Ownoreorpaduyecknx obmacteid. [IpuBoauTh mHpPUMEPHI
PEIUKTOBBIX OPTraHU3MOB, BHUAOB-3HAEMHUKOB. OOBSCHATh MPUUUHBI COXPAHCHUS
BHJIOB SHJEMHUKOB M (CKUBBIX MCKONIAeMBIX». PacKpbIBaTh cosepaHue TEPMHUHOB
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W TIOHSTHI: 3M6pI/IOJ'IOFI/I${, MOp(l)OJ'IOFI/IH, TOMOJIOTMYHBIC U aHAJIOTMYHBIC OpPIraHbI,
PYAUMCHTHI, aTaBU3MBbI, OHOXUMHYECKAst TOMOJIOI'us. XapaKTepI/BOBaTI)

9MOpPHOIIOTHY ECKHIE, CPaBHHUTEIHLHO-MOP(OIIOTHYECKHE, MOJIEKYIISIPHO-
TeHETHYeCKHe, OMOXUMHUYECKHE, MaTEMaTHIECKHE METOJbl M3YYEHUS IBOJIOIHH.
OOBsSICHATP ~ 3HaueHWE  SMOPHOJIOTMH,  CPAaBHUTENBHOH  MOp(QOIOTHH,

MOJIEKYJSIPHOH ~TEHETHUKH, OWOXUMHM, OWOMH(QOPMATHKMA Uil W3Y4ECHUS
sBomtolK opranusmoB. OnenuBaTth Bkiaax A. O. KoBaneBckoro B pa3BHUTHE
SBOJIIOLMOHHOrO ydeHHus. ONHCBIBaTh TEHETHUECKHUE MEXaHU3MBI 3BOJIOLUU
OHTOr€HE3a M TOSABJEHUS D3BOJIIOLMOHHBIX HOBIIECTB. IIpMBOAMTH MpUMEPHI
aTaBU3MOB M PyAMMEHTapHBIX OPraHOB y Pa3jIMYHBIX OPTraHU3MOB M OOBSCHATH
NPUYMHBI UX TosiBiIeHUs. [IpUBOIUTHE MpUMeEphl TOMONOTUYHBIX M aHAJOTMYHBIX
opraHoB. CpaBHUBaTb CTPOGHHE OpPraHOB y  OpPraHU3MOB  Pa3HbBIX
cucTeMaTHyeckux rpyni. [IpuBoguTh TpUMeEpbl OWOXMMHUYECKOHM M T'eHHOM
romosiornd.  OueHuBaTh  3HaueHWe  OWOMH(OPMATUKM Uit H3Y4YECHUS
3aKOHOMEpPHOCTEH 3BOMIOLMH. PackpbiBaTh copep)kaHHe TEPMUHOB M MOHATHIM:
cMeHa (YHKIMI OpraHoB, HEOOPAaTHMOCTb SBOJIOIMH, aJaNTHBHAS paaualys,
HCPAaBHOMCPHOCTb TEMIIOB J3BOJIONUH, UYCPECAOBAHUC TJIABHBIX HaHpaBHeHI/Iﬁ
OBOJIFOIIUH. AHaJ'II/I3I/IpOBaTB NpUYUHBI Y€pE€AOBaHUA TJIaBHBIX HaHpaBHGHI/Iﬁ
spoyronvy.  [IpuBomuTh  mpUMEpBl  NPOUCXOXKACHHUA  OPraHU3MOB  OT
HECTICI[HAM3UPOBAHHBIX MPEIKOB U HUX IPOTPECcCUPYIOIIeH CleruaaIn3alii.
OOBsICHATE TNPUYMHBI HEPABHOMEPHOCTH TeMNoOB 3Boirouuu. IlpuBoants
OpUMepsl  aJanTHBHOM pagMamud y Oprau3smMoB. OOBSICHATH IPUYUHEI
HEoOpaTHUMOCTH 3BONIOLUH.

IIpoucxoxnenue u
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PackpriBaTh conmepxaHMe TEPMHHOB M IOHATHI: KpEallMOHHW3M, BUTAJIU3M,
na”crepMus, abuorenes. M3znaraTe HayqHbIE THIIOTE3BI U TEOPUH ITPOUCX OXKICHUS
*Ku3Hu Ha 3emute. OuenmBath Bkiax @. Pemu, JI. Cnamnanmanu, JI. Ilactepa B
(opMUpOBaHHE HAy4YHBIX B3IJIZIOB HA IIPOMCXOXKICHUE JKU3HH Ha 3eMiie.
[lepeuncnsaTe craguu pa3BUTHS JKU3HM Ha 3emjle, COIVIACHO TEOpHH
O6uomnos3aPackpeiBaTh copep)kaHHE TEPMHUHOB M MOHATHH: TeoloruuecKas
IBOJIOLIUS, XUMHUYECKasi SBONIOLUS, aOMOTeHHBIH CHHTE3, IIepBUYHas aTMocdepa,
KOaIllepBaTHBIC KaIUIH, PHOO3MMEI, MPOOMOHTHL. XapaKTepH30BaTh OCHOBHBIC
JTanbl XMUMHYECKOW 3BOMOUMU. Ha3plBaTh XMMHMYECKHMII COCTaB NEPBUYHOM
atMocdepsr 3emmu. OuenmBate Bkimaxg C. Mwmiepa, I. HOpm, T. UYeka, V.
I'unbepra B dopMupoBaHNE HAYIHBIX B3TIAAOB HA MPOUCXOXKICHHE XI3HH Ha
3emie. OmnumceBaTH yCIOBUS, HEOOXOAMMBIE M1 AOHMOTCHHOTO CHHTE3a
OpraHWYeCKuX coenuHeHHd. [IpHBOAWTH TPUMEpPH MOJEKYNI, Yy KOTOPBIX
BO3HUKJIM TIPOIECCH TE€HETHYEeCKOTO KOMHUPOBAaHWSA ©  (epMEHTATHBHAS
akTUBHOCTh. OOOCHOBHIBaTh HEBO3MOXKHOCTh TTOBTOPHOT'O BO3HUKHOBEHUS KH3HH
Ha 3emite. PackpbiBaTh comepKaHWEe TEPMHHOB U TOHSTHIA: T'€OXPOHOJIOTHS
(oTHOCHTETBHASA, aOCONIOTHAS), OKAMEHEIIOCTH, METOOBl T'€OXPOHOJIOTHH,
TEOXPOHOJIOTMYECKAs IIKalla: J0HBI, 3PBI, MEPHOMABI, JIIOXU. XapaKTepH30BaTh
METOZBI M3yYCHUS UCTOPUH 3eMitd. [lepeduncisaTs pa3aensl reoXpOHOIOTHIECKOM
mKanbl. OIeHWBaTh 3HAYCHHUE WCKOIMAEMBIX OCTATKOB JUIS W3YUCHHS HCTOPHH
pasButus ku3HU Ha 3emiie. OOBICHATH XapaKTep paclpeleNeHUs HUCKOIaeMBIX
OCTaTKOB B 3eMHOW kope. CpaBHHBATH METOABI aOCONIOTHOH M OTHOCHUTEIHHOU
TEOXPOHOJIOTHH. PacKphIBaTh COAEp)KaHHE TEPMUHOB W TIOHITHH: «IOCICTHUHA
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YHUBEPCAJIBHBIA OOIIMIA TPETOK», OJHOKIETOYHBIE OPTaHU3MBI, IPOKAPHOTHI,
9yKapHOTHl, CUMOWOreHe3. XapaKTepH30BaTh HayaJbHBIE 3Tallbl OPTaHUYECKOH
sBomonmy. [IpuBomuTe TpUMeEpHl  apoMOp(O30B MEPBBIX  OJHOKIETOYHBIX
OpraHu3MoB. XapaKTepU30BaThb OCHOBHBIE IIOJOXKEHUS U JIOKAa3aTeIbCTBa
TUIOTe3bl  cuMOMoreHesa. JlokaspIBaTh ITOYaBTOHOMHOCTb MHTOXOHIPUH U
IUTaCTHJI, UX TPOUCXOXKACHUE OT MPOKAPHUOTHYECKUX KIIETOK. [lenaTh BBIBOABI O
3Ha4eHNH BO3HUKHOBEHUS (orocuHTe3a, PopMHUpOBaHHMS spa Al AajbHEHIIero
pa3BUTHS KM3HM Ha 3emie. XapaKTepH30BaTh THIIOTE3Bl INPOUCXOXKIECHUS
BUpycOB.  PackpbiBaTh cojepkaHMe TEPMHHOB M TOHATUN: HPOKApUOTHI,
3YKapHOTHI, MHOTOKJIETOYHOCT, crenuanu3anus KJIETOK, BHPYCBHI.
XapakTepu30BaTh MPOUCXOXKIEHHE MHOTOKJIETOYHBIX OpraHu3mMoB. CpaBHUBATh
O0COOCHHOCTH JYKapUOTHYECKHX M ITPOKApUOTHYECKUX OpraHu3MoB. HaspBaTh
OCHOBHBIE apoMop(]o3bl SYKapUOT W OLEHUWBATh MX 3HAYEHWE JUIA JAJIbHEHINEro
pa3BUTHA >KM3HU. PackpbIBaTh cofepKaHWE TEPMHUHOB M TOHSTUMN: BOAOPOCIH,
PUHUOOGHTBI,  MXH,  [ANOPOTHUKOOOpa3Hble,  CEMEHHbIE  MaroOpPOTHHKH,
rOJIOCEMEHHBIC, TTOKPBITOCEMEHHBIC, OECIOIoe MOKOJICHUE (CopodHUT), MOI0BOE
nokosienue  (ramerodur).  IlepeducnsaTh  OCHOBHBIC  OTambl  JBOJIOIMU
pactutenbHOro Mupa. Ha3siBaTh OCHOBHBIE apOMOP(O3bl PACTEHHI U OLIEHHBAThH
UX DBOIIOIMOHHOE 3HavyeHHe. CpaBHHMBaTh OCOOCHHOCTH CTPOCHUS PACTEHUI
pa3HbIX OTAENOB. PackpbiBaTh COAEpKaHUE TEPMHUHOB M INOHATHUMN: IPOCTEUIIUE,
IJIACTHHYATBIC, KHIIEYHOIOJIOCTHBIE, IIOCKHE YEpBH, WICHHUCTOHOTHE, PbIOBI,
36MHOBOJIHBIE, ~MPECMBIKAIOUINECS, ITHUIBI, MJICKOIUTAIONINE, 3KTOAEpPMA,
SHTOJEpPMA,  ME30[epMa,  JBYCTOPOHHSSI ~ CUMMETpPUs,  TEIUIOKPOBHOCTb.
[lepeuncnsaTh OCHOBHBIC OTalbl 3BOMIOLUHM JKUBOTHOro Mupa. Ha3sbiBath
OCHOBHBIC IIpeajlalTalliy, CIIOCOOCTBOBABINME BBIXOAY >XMBOTHBIX Ha CYIIY.
OueHuBaTh 3HA4YEHHE PA3BUTHSA HEPBHOM CHCTEMBl I IMPHUCIIOCOOTIEHHS
KHUBOTHBIX K YCIOBHAM OKpyxatomed cpenpl. OOBSICHATP NPHYMHEL
9BOJIFOIIMOHHOT'O paclBeTa HACEKOMBIX, KOCTHBIX PBIO, NTHI], MIIEKOIHTAIOIINX.
PackpbiBaTh comepikaHMe TEPMHUHOB M IOHATHIL: apXeil, apxeOakTepHH,
[[MaHOOAKTEpUH, IPOTEPO30H, MaNeo30W, KeMOpHH, OpIOBUK, CHIYyp, JEBOH,
KapOoH, mepmb, Ilanres, Teruc, TPHIOOHTHI, PUHUOPHUTHI, PAKOCKOPIMOHEL,
MAHIMPHBIE PHIOBI, KOTHWIIO3aBPHI, Me3030H, ['onnBana, JlaBpasus, Tpuac, ropa,
MeJl, XBOWHbIE, THHKTOBBIE, CATOBHUKOBBIE, OEIIEMHHUTHI, aMMOHHTHI, THHO3aBPHI,
apXeoNTepyKC, IOKPHITOCEMEHHBIEC, KaifHO30H, MaJeoreH, HEOreH, aHTPOIIOIeH,
MaccoBO€ BBIMHpaHHE. XapaKTepH30BaTh Pa3BUTHE KU3HU HAa 3eMIiIe 1O 3paM U
nepuoaaM. Y CTaHAaBIMBATh 3aBHCHMOCTh MEXIY T€OJOTMYECKHMH IPOIECCaMH,
M3MEHEHWSMH KJIMMaTa W TpoIieccaMy B KUBOW mpupone. OOBSICHATH MPUYHHBI
pacuBera CHCTEMaTHYECKUX TPYNI OPTaHU3MOB B PA3JIMYHBIE 3PbI M MEPHOIBI.
AHanmm3upoBaTh TPUYMHBI M CIIEACTBHS MAacCOBBIX BbhIMHpaHHH. HasbBath
OCHOBHbIE apoMop(o3bl pacTeHHMH W KHUBOTHBIX. [IpUBOAWTH MpPHMEpHI
MePEeXOAHBIX (OpM OpraHW3MOB. AHAJIMBHPOBATH ITyTH PEIICHUS IPOOIIEMBI
coxpaHeHHs1 OnopasHooOpa3us Ha 3emie. PackpsIBaTh copepkaHne TEPMUHOB U
TIOHSTHI: OaKTepWH, apXeH, BBICIINE PACTEHUs, 3€NIEHbIE BOMOPOCIH, OAarpsHKH,
Oypele  BOIOpPOCIH, MOXOBHIHBIC, ITAIOPOTHUKOBU/IHBIC,  XBOIIECBUIHBIE,
I1ayHOBUHEIE, TOJIOCEMEHHBIE, MTOKPBITOCEMEHHBIE, IIPOTHUCTEI,
KHMIIEYHOMOIOCTHBIE, IUIOCKHE 4YEpPBU, KPYIJble 4YEpBU, KOIbYATHIE YEPBH,




YICHUCTOHOTHE, MOJUTIOCKH, WIJIOKOXKHE, XOpAOBBIE, T'pUObI, JIHIIaAWHWUKY,
BUPYCBl. XapaKTepU30BaTh COBPEMEHHYIO CHCTEMY OPraHHYECKOro MHpa;
Ha3blBaTh OCHOBHBIE CHCTEMAaTHYECKHE TPYNIbl OpraHusMoB. OOBSICHATH
MIPUHIOWIB  KJIACCU(PUKAIMM OpraHU3MOB. [lepedncnsTb OCHOBHBIE ITIPH3HAKU
MIPOKAPHOT, PACTCHH, JKUBOTHBIX, T'PHOOB, KPacHBIX M OyphIX BOJOpPOCIEH.
[IpuBoauTs TpUMEpHl TpPEACTABUTENCH OCHOBHBIX CHCTEMATHYECKUX TPYII
OpPTaHU3MOB.

[Ipoucxoxnenue
YeJ0BeKa —
aHTPOIIOTCHE3
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PackpeiBaTh coiepskaHWe TEPMHUHOB M TOHSTHI: aHTPONOJIOTHs, Mopgoiorus,
AQHTPOIIOTEHE3, AHTPOIIOMETPUsI, PEKOHCTPYKLMS, apXeoyorusi, STHOrpadus.
HazpiBaTe paszmensl W 3aaydl  aHTPONONOTHMU. XapaKTepU30BaTb METOJBI
AHTPOIIOJIOTHM M CPaBHUBATh MX MEXIy c000i. BblaensTe BOIpOCH 3BOIIONNU
YyeloBeKa, HCCIeayeMble TpH IOMOIIM pa3IMYHBIX METONO0B. PackphiBaTh
CoJiepKaHHNEe TEPMUHOB M TNOHATHI: aHTPONOI€HHAs TEOpHsl, TPyAOBas Teopus,
Homo sapiens. OuenuBats Bkian Y. JlapBuHa B pa3BUTHE MPEACTABICHUI O
MPOUCXOXKJIEHUM YeloBeKa. ApPryMEHTUPOBAHHO KPUTHUKOBAaTh PEIUTHO3HBIE
MPEACTaBICHUSA. O TPOHCXOXKACHUH YeJIOBEKa C TO3UIMU E€CTECTBEHHBIX HayK.
XapakTepu3oBaTh HaydyHbIE TEOPUU MPOHCXOXACHUS uejoBeka. PackpbIBaTh
COACpIKAaHNE TEPMHHOB U TTOHSITHIM: PYAUMEHTBI Yy YCJIOBEKA, aTaBU3MBI Y
YCJIOBCKA, MPpAMOXOXICHHUE, BTOpas CHUT'HaJIbHas CHUCTEMA. OHpe}IeHHTb
crcTeMaTH4YecKoe MOJ0XKEHNE YeJIOBEKa B OPTraHUYECKOM MHpe. BBIABIATH 4epThI
CXOZICTBA U PA3JIMUUsl YEJIOBEKA M KMBOTHBIX. XapaKTepH30BaTh CBUACTEIbCTBA
CXOACTBa  YEJIOBEKA W JKMBOTHBIX  (CPaBHHUTEIHHO-MOP(OIOrHYECcKHe,
sMOpuosoruueckie, (Hhu3nuonoro-OnoxuMuueckue, noeeaeHdyeckue). [IpuBoauth
MpUMEpPHI aTaBU3MOB U PYJUMEHTOB Y uesioBeka. OMNuChIBaTh PU3HAKK YEJIOBEKA,
copMupoBaBIIMeCs B CBS3M C JPEBECHBIM OOpa3oM JKHU3HHM IPEIKOB H
OpSIMOXOXKACHHEM. BBIABIATH TNPUYMHBI OCOOSHHOCTEH CTpOeHHs dYepemna
YelnoBeKa 110 CPaBHEHUIO C YeJIOBEKOOOpa3sHBIMH o0e3bsiHaMu. CpaBHHUBATh
OpYAUIHYIO NESITENbHOCTh 4eloBeKa M JKUBOTHBIX. CpaBHMBaTh OCOOCHHOCTH
BBICIIEH HEPBHOM IEATENIBHOCTH 4YEIOBEKa M JKMBOTHBIX. PackpbIBaTh
COZIepKaHWE  TEPMHHOB W  TOHATHH:  HACIEACTBEHHas  HM3MEHUYMBOCTB,
€CTECTBEHHBI O0TOOp, OpYyIUWiiHasi AESITENbHOCTb, I'PYIIIOBOE COTPYIHUYECTBO,
obmieHne, pedb.  XapakTepu3oBaTh  JBIKYIIME CHJBl  aHTPOIOTEHE3a:
OMOIOrNYECKHE 1 COLMANbHBIE. PacKpbIBaTh comepkaHNe TEPMHUHOB U MOHSTHIH:
aBcTpasionuTek, YemnoBek yMmenblid, UYenoBek mnpsaMoxomsmuid, Yenosek
reiinensOeprckuii, UYenoBek HeEaHAEPTAIbCKUA, KPOMAaHBOHEI, JIEHHCOBCKHMA
4elnoBeK, YeloBeK  pa3yMHBI  COBPEMEHHOI'O  THIA,  IaJCOTCHETHKA.
XapaKTepu30BaTh OCHOBHBIC CTaJNH AHTPOIOTEHE3d. BBIABISTH NMPOrpeccuBHBIC
YepThl, TOSIBUBIINECS Yy MPEAKOB YEJOBEKa Ha PA3HBIX CTa[IMsIX aHTPOIOTeHe3a.
IIpuBonuTe npUMEpPHl NPEACTABUTENEH OCHOBHBIX CTaJAMA aHTPOIOrEHE3a:
OIMCHIBATh WX AHTPONOMETPHUYECKHE JaHHBIE, 00pa3 >KU3HW M OpyIUs Tpyja.
CpaBHUBaTh TpEACTaBUTEICH OCHOBHBIX CTaIdii aHTpOIOreHe3a. PackprIBaTh
COZIepKaHWEe TEPMUHOB W TMOHITHIl: MYTAIMOHHBIA Mpolecc, MomuMopdusm,
MOMYJIALMOHHBIE BOJHBI, JApedd TeHOB, Murpanus, <«3(PQexT ocHoBaTEI».
XapakTepu30BaTh pONb E€CTECTBEHHOrO OTOOpa B MOMYJSALMAX COBPEMEHHOTO
yenoBeka. OIEHUBATH POJIb MYTAIMOHHOTO IIPOIECCa, MOMYNISIIHOHHBIX BOJH,
apeiida reHoB, Murpanuu, «3¢¢eKra OCHOBATEIs» B 3BOJIONMHU ITOMYISIHAN
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COBPEMEHHOT'O YeOoBeKa. [IpHBOANUTEH MpHMEPH (PaKTOPOB, CIOCOOHBIX BBHI3BATH
TIOITYJISAIIUOHHBIC BOJHBI B 3BOJIIONUH COBPEMEHHOIO YeJIOBeKa. PackphIBaTh
COJICp)KaHHE TEPMHUHOB W TIOHATHH: paca, PacoreHe3, pPach3M, CONHATBLHBINA
JApPBUHU3M. XapaKTepPH30BaTh MMPU3HAKKA OONBIINX Pac YeIOBEKa: EBPOICOMTHOM
(eBpaswmiickoii), aBCTPANO-HETPOUIHON  (IKBATOPHABHOW), MOHTOJIOHTHON
(a3uaTCcKO-aMEpHUKAHCKOW). BBIABIATh NPUYUHBI BO3HUKHOBCHHUS YEIOBCUCCKUX
pac. [IpuBomuTh NpPUMEPHl AJANTHBHBIX MPHU3HAKOB Yy MpPEACTaBUTENCH
YENOBEYCCKUX pac. IIpUBOMUTH CBUACTENBCTBA CIUHCTBA IPOHCXOXKICHHUS
yemoBedeckux pac. CoOIMOCTaBNATh aJaNTHBHBIC THITHI JIFOJCH C PacOBBIMH
npu3HakaMi. J{oka3pIBaTh HAYIHYIO HECOCTOSITEIBHOCTh PACH3MA.

DKoJorust — 0/1 PackpbiBaTh cojepkaHHe TEPMHUHOB W TIOHATUH: DJKOJIOTHsS, ayTdkonorus, | [TucbMeHHbIN bubanoreka
Hayka o CHHAKOJIOTHSI, KOJIOTHSI COOOIIECTB M 9KOCUCTEM, SKOJIOTUSI BUJIOB M MOMYJSIMK. | KOHTPOJIb HOK
B3aMMOOTHOIICHUST XapakTepr30BaTh OCHOBHBIE OJTalbl 3apOXJICHHS W Pa3BUTHS DKOJOTMM Kak | Y CTHBIN https://m.edsoo.ru
X OPraHU3MOB U Hayku. [IpuBoaUTH MpUMeEpBl 0OBEKTOB U3y4EHHS SKOIOrMH. Ha3biBaTh OCHOBHBIE | OMPOC [7f41cci4
Ha/IOPraHN3MEHHBI 3a/auy, CTOsAIIME Tepea YYEHBIMHU-DKOOraMH. YCTaHaBIMBAaTh B3aMMOCBs3b | [IpakThndeckas
X CHCTEM C 9KOJIOTUH C JPYrMMHU HayKaMu. PackpbhIBaTh cojiep)KaHue TEPMUHOB W IMOHATHH: | paborta
OKpYy’Katrouien nosieBble  HAaOJNIOZIGHHS, MOHHMTOPHHT OKpYXarollel cpeabl, MoJeiupoBaHue, | TecTHpoBaHKe
cpemnoi JKCIIEPUMEHT, MPOTHO3MpOBaHME.  XapaKTepu3OoBaTh  METOABI  JKOJIOTHH.
[lpuBoANTh TPUMEPH TMOJNEBBIX HAONIOAGHWH B  HSKOJOTWMH. BBIABIATH
O0COOCHHOCTH MOHHTOPHHIA OKpYXaIollel cpelnbl Kak MEeTola 3KOJIOTHYECKHX
uccnenoBanuii. OOOCHOBBIBaTb 3HAYCHHE SKCIEPUMEHTOB B 3JKOIOTHUECKUX
uccnenoBanuax. CpaBHUBATH JJaOOPATOPHbIE M NPUPOIHBIE IKCIEPUMEHTHI Kak
METOJbI IKOJIIOTMYECKUX HccienoBaHuil. OIeHUBATh 3HAUCHUE MPOTHO3UPOBAHMS
KaKk METOJa DKOJIOTMYECKHX uccienoBanuii. OOOCHOBBIBATH HEOOXOIUMOCTE
9KOJIOTMYECKHX 3HAHUM AJIs1 COBPEMEHHOTO UeJIOBEKA.
Opranu3msl 1 0/3 PackpbiBaTh cozmepKaHUE TEPMUHOB W TOHITHI: JKOJOrHYecKuil (hakTop, bubnuoreka
cpena oOuTaHus OMOJIOTMYECKUI  ONTUMYM, OTrPaHHUYMBAIONIMN  (JIUMUTUPYIOUIMN)  (akTop. HOK
KrnaccuduimpoBats  9KONOrHYECKHe (PAKTOPBI MO  PasHBIM  OCHOBAHUSM. https://m.edsoo.ru
XapakTepr30BaTh OOIIME 3aKOHOMEPHOCTH ACHCTBUSI DKOIOTHYECKHX (PaKTOPOB. [7f41cc74

OOO0CHOBBIBAaTh JIEICTBHE 3aKOHA ONTHMyMa U 3aKOHa OrpaHUYMBAIOIIETO
¢akTopa. llpuBomuTh TpHUMEPHI: WIIIOCTPUPYIOUIME IEHCTBHE IpaBHIa
MHHUMYMa, OrpaHHYMBAaIONIero (akTopa, SBPUOMOHTHBIX M CTEHOOHOHTHBIX
OpraHM3MoB. PackpbIBaTh  coAepKaHWE TEPMHHOB W  IIOHATHH:  CBeT,
¢oroneproanaM. XapaKTepu3oBaTh JEHCTBHE CBETAa KaK 3KOJIOTHYECKOTO
(akTopa. CpaBHHMBaTh [AEHCTBHE pPAa3HBIX YYaCTKOB COJHEYHOIO CIIEKTpa Ha
OpraHn3MBbl. BBISBIAT OCOOEHHOCTH CTPOCHHS M KH3HEACATEIHHOCTH PACTCHUH
pa3HBIX DJKOJOTMYECKMX TPYNII IO OTHOIIEHHIO K CBETy (CBETOMOOMBEIE,
TCHENIOONBBIC, TEHEBBIHOCIMBEIE). lIpMBOANTE TpPUMEPHl PACTECHUH Pa3HBIX
9KOJOTMYECKHX TPYMIl 1O OTHOMICHWIO K CBETY. BBIABIATE OCOOEHHOCTH
CTPOCHHUSI M >KU3HEJEATENBHOCTH JKMBOTHBIX PA3HBIX 3KOJOTMYECKHX TPYMII IO
OTHOIIEHHIO K CBETy (IHEBHBIE, CyMepedHble, HOYHbIC). [IpMBOANTE TpUMEpPHI
JKMBOTHBIX ~ pa3HBIX OKOJOTHYECKMX TPYNI MO OTHOIIEHWIO K  CBETY.
OOocHOBBIBaTh 3HAa4YeHHE (HOTONMEPHUOAN3MA B OHKM3HM OpPraHU3MOB W IS
MIPAaKTHKH CENbCKOr0 X03AHCTBA. PacKphIBaTh Coslep)kaHie TEPMUHOB U TOHSTHIA:
TeMIiepaTypa, TTOUKHIIOTEpPMHBIE (XOIOTHOKPOBHEIE), TOMOHOTEPMHBIE
(TEenIoOKpOBHBIE) OPTaHU3MBbI, aHA0M03, IBPUTEPMHBIE OPTaHU3Mbl, CTCHOTEpPMHBIE
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OpraHM3MBbl, TEPMOPETYIALMSA. XapaKTepru30BaTh JEHCTBUE TeMIepaTypbl Ha
OpraHu3MbLBEISBIATE  OCOOCHHOCTH ~ CTPOCHHS W JKU3HCICATECIBHOCTH
TTOWKHUIIOTCPMHBIX ~ (XOJIOMHOKPOBHBIX) W TOMOHOTEPMHBIX (TCIDIOKPOBHBIX )
JKUBOTHBIX. [IpUBOMUTE TIPUMEPHI TOHKWIOTEPMHBIX (XOJOMHOKPOBHBIX) H
TOMOHMOTEPMHEBIX (TEIUTOKPOBHBIX) KUBOTHBIX. BEISIBIIATE OCOOCHHOCTH CTPOCHHS
U OKU3HENCATCIHHOCTH TCIUIONIOOUBBIX, 3MMOCTOMKHX, MOPO30yCTOMYHBBIX
pacTeHuit. IIpuBonuThH TIPUMEPHI TEIJI0IIOOUBEIX, 3UMOCTOMKUX,
MOpPO30YCTOMUUBBIX  pacTeHuid. [IpuBOAUTH MpUMEPBl  IBPUTEPMHBIX U
CTEHOTEPMHBIX OpraHU3MOB. PackpbIBaTh cojiep)kaHHe TEPMHUHOB M TOHSATHUH:
BJIQXKHOCTh, THIPOQPUTHI, THTPOPHUTH, ME30(pHUTH, KCepo(HUTHI, >KUBOTHHIC:
BOJIHbIE, TIOJNYBOJIHBIE, Ha3eMHbIE. XapaKTepU30BaTh JIEHCTBUE BIIAXXHOCTH KakK
3KOJIOTHYECKOI0 (bakropa. BrisBisaTs 0COOEHHOCTH CTPOEHHUSI i
JKU3HEESITENIbHOCTH PAaCTEHUI Pa3HBIX SKOJIOTMYECKUX TPYII MO OTHOUICHHUIO K
Bojie. IIpuBOIWTH MpUMEpPhl PACTEHUN PA3HBIX SKOJIOTMUYECKUX TPYII IO
OTHOIIICHUIO K BOJIE. DBBIABIATE aHATOMHYSCKHE U (DU3UOIOTHICCKHE
MPUCTIOCOONIEHNST JKMBOTHBIX K HW3MEHEHHIO BOAHOro pexuma. IlpuBomutsb
npnmepm BOJHBIX, l'[OJ'IyBOJleIX MU HA3CEMHbLIX JXHWBOTHBIX. PaCKpI)IBaTI)
COICp)KaHME TEPMHHA «Cpeda OOWTaHWs». XapaKTepu30BaThb OCOOCHHOCTU
BOJHOH, HAa3eMHO-BO3JYIIHOM, TIOYBEHHOW, TJIyOMHHO MOANOYBEHHOH |
BHYTPHOpraHU3MEeHHON cpen oburtanus. CpaBHHBaTh (PU3MKO-XUMHYECKUE
YCIOBHSL pa3HbIX cpej oOuTaHusi. BbISBIATH YepPThl IMPHUCIOCOOICHHOCTH
OpPraHM3MOB K OOMTAaHMIO B BOJHOH, Ha3eMHO-BO3YIIHOM, IOYBEHHOM,
BHYTPHOPraHU3MEHHON cpejax oOuTanus. [IpMBOIWTH MpPUMEPbI OPraHU3MOB,
OOMTAaOIIMX B  pa3HBIX cpemax. PackpelBaTh  cofepKaHWE  MOHITHA
«OMONOrMYEeCKHE  PHUTMBIY.  XapaKTepu3oBaTh  OCOOCHHOCTH  BHEIIHHX,
BHYTPEHHHUX, CYTOYHBIX W TOJUYHBIX OHOJOTHYECKMX pPHUTMOB. [IpuBOAUTH
MpUMeEpbI IPOSIBIICHUS OMOJIOTHYECKIX PUTMOB Y Pa3HbIX OPraHU3MOB. BBIABIATEH
YepThl MPHUCIOCOOICHHOCTH OPraHM3MOB K CE30HHBIM H3MEHEHHSIM YCIIOBHUMA
Ku3HU. OMUCHIBaTh CE30HHBIE SBJICHUS B )KU3HU OPTaHU3MOB, PACIPOCTPaHEHHBIX
B CBOEW MeECTHOCTH. PacKkpbiBaTh coep)KaHWE IOHATHS <(OKU3HEeHHas (dopma
OpraHu3May. BBIIBISATh OCOOCHHOCTH CTPOCHHS U JKU3HENEATSIFHOCTH PACTCHUN
Pa3HBIX JXKU3HEHHBIX (opM. [IpHBOANTE MpUMEPHI PaCTEHUN PAa3HBIX KU3HEHHBIX
¢opM. BEIBIATE OCOOCHHOCTH CTPOCHUS W JKHU3HENEATENFHOCTH >KHBOTHBIX
Pa3HBIX KIBHEHHBIX (opM. [IpHBOAUTE MpUMEpPHI )KUBOTHBIX Pa3HBIX KU3HEHHBIX
¢opMm. PackpriBaTe comepxaHWE TEPMHUHOB U IIOHATHH: KOHKYPEHIIHSA,
XHUIIHAYECTBO, MApa3sUTU3M, MYTYyallu3M, KOMMEHCAIU3M, HETPOPHUIECKUEe
B3aUMONEHCTBHA. XapaKTepH30BaTh BUABI OHOTHYECKHX B3aWMOICHCTBHUI.
OOBSCHATH CYIIHOCTh KOHKYPEHIIWH, XUITHIHYECTBA, ITapa3UTU3Ma, MyTyaln3Ma,
KOMMeHcanu3Ma. [lpuBoguTh mOpuMepsl  OpraHUM3MOB, YYacTBYIOLIUMX B
OMOTHYECKNX  B3aUMOACHCTBHUSX pa3HBIX THUHOB. OIleHWBAaTh 3HAYCHUE
OMOTHYECKNX B3aNMMOJACHCTBUI [UIS CYIIECTBOBAHUS OPraHW3MOB B CpEIe
obmntanns. OOOCHOBHIBATP JCUCTBHE MPHUHITUITA KOHKYPEHTHOT'O MCKITIOYCHUSI.

OKOJOrust BUJOB 0/1 PackpeiBaTh comepkaHuMe TOHATHA  «momyssinust». OneHnBaTh 3HaveHWe | [IMChbMEHHBIN bubanoreka
OIS LUIA HEOIHOPOAHOCTH Cpefpl, (HU3MYecKnX OapbepoB M OCOOEHHOCTEH OHOJIOTHH | KOHTPOJb [HOK
BHIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHOH CTPYKTYypHI momyssiunii. [IpuBoauts | Y cTHBINA https://m.edsoo.ru
MpUMEpPHI MOMYJSINUI pa3HbIX BUAOB PACTEHUM U JKUBOTHBIX. XapaKTepH30BaTh | OIpocC [7t41cci4
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OCHOBHBI€ SKOJIOIMYECKHE MOKA3aTelIu MOMYNISIUA: YUCIEHHOCTb, IIOTHOCTH,
BO3pacTHasi M TIOJOBasl CTPYKTypa, pOXKIAEMOCTb, MPHUPOCT, TEMI PpOCTa,
CMEPTHOCTb, MUrpamnus. PackpblBaTh coOJlep>)KaHUE TEPMHHOB U TOHATHUM:
MUHAMAKA TIOMYJISAIAH, OWOTHYCCKUA TOTEHIMAT  MOMYJSAIMH, KpPUBEIC
BBDKHBaHUS, PAKTOPHI CMEPTHOCTH, EMKOCTh cpefibl. OOBICHATh 3aKOHOMEPHOCTH
pasMerieHuss ocoOeil TOmyNsAMM Ha 3aHUMaeMOW Teppuropuu. OICHUBATH
OMOTHYCCKHMI TOTCHIIMAN TONYJISIIUANA PAa3HBIX OPraHU3MOB. AHAITU3UPOBATH
KPHUBBIC POCTAa YHCIICHHOCTH TOMYJISIIMA W KpUBBIC BhDKUBaHHA. OOOCHOBHIBATH
MPWIHHBI CICPKUBAHUS OMOTHYCCKOrO MOTCHIMATA POCTa M MPHUYUHBI BCIIBIIICK
POXITaeMOCTH Y OTICIBHBIX OPTraHU3MOB. [lepeducisaTh (HakTOpsl CMEPTHOCTH,
PETYIUPYIONIME YUCICHHOCTh MOMYJAUUNA PAcTeHUN M >KUBOTHBIX. OMNHUCHIBATh
9KOJIOTMUECKHUE CTpaTeruu BUJOB. PackpeiBaTh cojepaHUe TEPMUHOB U
MOHSITUMA: DKOJOTMYECKas HUIlla, BHUJ, apeaj, HWHBa3Msi. XapaKTepu3oBaTh
MHOTOMEpHYI0 MojieNib dKkonorudecko numm [x. M. Xatuuncona. IlpuBoautsb
MIPUMEPHI SKOJIOTMYECKUX HHUII PA3HBIX BUJIOB PACTEHUUN U KUBOTHBIX. BBIABIATH
OTJIMYME DKOJIOTHYECKOM HHIIKM BUAA OT €ro MectoobuTanus. [ 'paduuecku
n300pakaTh MHOTOMEPHYIO MOJIEh SKOJOTMYECKOH HUIIMM JUIsl Pa3HBIX BHIOB.
BBISIBIISITH IPUUMHBI pA3IMYUi B pa3zMepax dKOJIOTHIECKONM HUIIM Y pa3HBIX BUIOB
pacTeHUd ¥ KUBOTHBIX. AHAJIU3UPOBATh MPUYMHBI U TOCIEACTBUS CMEHBI
JKOJIOTMYECKOM HUILU.
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PackpbiBaTh  colep)kaHWe TEPMHUHOB M  IOHSATHH: OWOLIEHO3, OHOTOIL.
XapaxTepu30oBaTh OHOLIEHO3 U €ro CTPYKTYpPHI: BHAOBYIO, IIPOCTPAHCTBEHHYIO,
Tpoduyeckyto. [lepeuncnsaTs ¥ IPUBOAUTH NPUMEPHI CBA3CH MEXy OpraHU3MaMu
B OuoneHose. PackpbiBaTh copep)kaHWe TEPMHMHOB M IOHATHH: 3KOCHCTEMa,
IPOAYLEHTHI, KOHCYMEHTBI, PEIyLEHTHl, TPOQUUECKHE YPOBHHU, TPOPHUECKUE
(mumessle) nenu U cetd. HaspIBaTh CTPYKTYpHBIE KOMIIOHEHTHI IKOCHCTEMBI.
Xapaxtepn30BaTh (PyHKIUH U IPUBOAUTH IPUMEPHI OPTaHU3MOB B SKOCHCTEME Ha
OCHOBE HMEIOLIMXCS 3HAHUH O pacTeHUAX, Ipudax, OaKTepUsIX M JKUBOTHBIX.
OmnuceIBaTh KPyroBOPOT BELIECTB M MOTOK HEPrHU B 3KocucTeMe. OOBACHATH
POJIb OPTaHU3MOB B OHOJIOTHYECKOM KPYTOBOPOTE BEIECTB U IIOTOKE SHEPTHH.
[IpuBomuTh MPUMEPHI OPraHU3MOB, 3aHHMAIOIIUX Pa3HbIe YPOBHU TPOPUUECKHX
nupaMun. COCTaBIIATH CXEMBI MEpEeHOCa BEIIECTBA M JHEPTUM B IKOCHCTEMaXx
(memm mwmrtamus). CpaBHMBaTh MACTOMINHBIE W ICTPUTHBIC IIETTH TATAHUA.
PackpeiBaTh conepaHHe TEPMHUHOB W MOHATHH: TPONYKIMsA, Onomacca,
9KOJIOTHYECKasi MUpaMuIa. XapaKTepH30BaTh MPaBUIa SKOJIOIHYECKHX MMHPaMHLI
ypcen, onomacchl ¥ SHeprud. OOBACHATE IPHYHHBI PAa3IHMYUiA B IPOLYKTUBHOCTH
y pasHbIX 3KocHcTeM. [IpHBOANTE MPUMEPHI MPAKTHYECKOrO MPUMEHEHHUS PaBHIT
9KOJIOTHYECKHX mupamMu. CpaBHUBATH GHOMAcCy M MPOIYKIMIO 3KOCHCTEM CYILH
1 MupoBoro okeaHa. PackpbIBaTh coepaHUE TEPMUHOB U MOHSATHI: CyKLECCHS,
KJIMMaKCHOE COOOIIECTBO, CYKIECCHOHHBIA psil. XapaKTepH30BaTh CYKIIECCHH:
MIePBHYHBIE ¥ BTOPHYHBIE, IPHBOAUTE MX IIPUMEPHI U HAa3bIBATh MPUYMHBI CMEHBI
cooOrrecTB. CpaBHUBATH BPEMEHHBIC U KOPEHHBIE OMOTe0IIeHO3bl Ha KOHKPETHBIX
npUMepax CBOSH MeCTHOCTH. MOIeIHpoBaTh pe3ylbTaThl IPOLECCaCMEHBI
OWOreoeHO30B MO BIMSHHEM aHTpOmoreHHoro (axropa. PackpbiBaTh
COJICp)KaHWEe TEPMUHOB W TOHATHH: (DPUTOIUIAHKTOH, 300IJIAHKTOH, SPYCHOCTb.
XapakTepu30BaTh HPHUPOIHBIC HKOCHCTEMBI, HMX OCHOBHBIC KOMIIOHEHTHI (Ha
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nmpuMepe 03epa, XBOMHOIO M HIMPOKOIMCTBEHHOro Jieca). OOBSICHATH NPUYNHBI
pa3nuIHON GHOMACCHI MPOYIICHTOB M KOHCYMEHTOB B IMPUPOIHBIX IKOCHCTEMAX.
CocTaBnsiTh NMACTOUIIHBIC U JCTPUTHBIC EMU MUTAHUS MPUPOJHBIX 3KOCHUCTEM.
[IpuBOAMTL TPUMEPHI OPraHU3MOB, BXOSIIMX B COCTaB (DUTOIUTAHKTOHA,
300IJ1aHKTOHA, OeHToca. OOOCHOBBIBATH POJIb SIPYCHOCTH B JKH3HU HA3EMHBIX
skocucteM. CpaBHHBAaTh OHOMAacCy W MPOAYKIMIO BOAHBIX W HA3eMHBIX
9KOCUCTEM. PacKpwiBaTh colep)KaHWE TEPMUHOB M TOHITHI: arpodKOCHUCTEMA,
arpoieHo3, MOHOKYJIbTYpa.  XapaKTepu30BaThb  OCHOBHBIE  KOMITOHEHTBI
arposkocucTemMsl. IIpuBoauTh mpuMepsl arposkocucreM. COCTaBIATH IIEMH
nuTaHus  arporieHo3a. OOOCHOBBIBATH  NMPUYMHBI  HU3KOW  YCTOWYHMBOCTH
arposkocucteM. CpaBHHBATh arpo3KOCUCTEMBI M MPUPOJHBIE 3KOCHCTEMBI.
XapakTepu30oBaTh POJb YEIOBEKA B COXPAHEHHUHM YCTOWYMBOCTH arpo3KOCHUCTEM.
PackpeiBaTh  COmepKaHHE€  TEPMUHOB M TOHATHH:  ypOOIKOCHCTEMA,
CHHAHTPONHU3AIKs, TOpOACcKas (Quopa, Topoiackas QayHa, SKOMOHHUTOPHHI.
XapakTepu3oBaTh  OCHOBHBIE  KOMIIOHEHThI  ypOoskocucTeM.  OMUCHIBATH
OMOJIOTHYECKOEe ¥ XO3SMCTBEHHOE 3HauyeHHe ypOoskocucrem. IlpuBoauTh
MNpUMEPLI 1 OLUCHUBATH COCTOAHUE y'p603KOCI/ICTCM CBOEl MECTHOCTH. BBISBIATH
0CO0EHHOCTH TOpoAcKoil (iopel U dayHsl. CpaBHUBATH YPOOIKOCHCTEMBI U
MPUPOIHBIE SKOCHCTEMBI.

10.

buocdepa —
riooanpHas
JKOCHCTEMA

0/0

PackpbIBaTh conep)kaHHe TEPMUHOB W TOHATHH: Ouocdepa, jKMBOE BEIIECTBO,
KOCHOE BeIECTBO, OMOKOCHOE BEIIECTBO, OHOTreHHOoe BemecTBOo. IIpuBoauTh
(hopMynHpOBKH OCHOBHBIX IoJioxeHui ydenus: B. . Beprazckoro o 6uocdepe.
Xapakrepu3oBarh obsactd Ouocdepsl M HUX COCTaB, Ha3bIBaTh 00JIACTH
pacnpocTpaHeHHs *KHBOTO BELIECTBA B 000NOYKAX 3€MJIM U BBIBIATH IIPUUMHBI
ero pasnu4yHoOro pacmpenenenud. [lepeuncniars (QyHKIMM >KMBOTO BeIIECTBA
Ouocdepsl (ra3oBas, OKHUCIHMTEIbHO-BOCCTAHOBHUTENbHAS, KOHLEHTPAMOHHAS,
ouoxummueckasi). [IpuBonuTh mprUMephl MpPeoOpas3yromero BO3AEHCTBUSA KUBOTO
BemiecTBa Ha Ouocdepy. AHAIM3HPOBATH U  OLEHHBATh OHOJOTHYECKYIO
uHpopmanmio 0 TINO0ANBHBIX  JKOJOTHYECKHX  IMpobiiemax  Ouocdepsl,
MOTYYaeMyI0 U3 pa3HBIX HCTOYHHMKOB. OnenHuBaTh BKian B. . Bepuaackoro, D.
3rocca B co3maHue ydeHus o Omocdepe. PackpbiBaTh colepikaHHe TEPMUHOB H
MOHATHI: TJI00aIbHAS SKOCHCTEMA, TUHAMHYECKOE PaBHOBECHE, KPYrOBOPOTHI
BEIIECTB, OMOTCOXUMHUIECKHE IUKIBI. XapaKTepru30BaTh OCOOEHHOCTH OHOC(EpHI
Kak riobaipHOM dKocucTeMbl. OnpenensaTs GpyHKIu0 Onochepsl B obecriedeHIH
OMOTeHHOr0 KPYroBOpOTa BEIIECTB Ha IUIAHETE. XapaKTepHU30BaTh OCHOBHBIC
KpPYrOBOPOTHI: BOABI, yriiepona, a3ora. CpaBHHBATH OCOOEHHOCTH KPYroBOpoTa
pasnuuHbIX  BemiecTB. OIGHMBATh 3HAYCHHWE KPYroBOPOTAa BEIIECTB  JUIS
CymiecTBOBaHMS Jkm3HM Ha 3emse. OOBACHATH pOIb OPraHW3MOB B
OMOIOrNIEecKOM KPYTrOBOPOTE BEIIECTB. BBISIBISATE AMHAMUYECKOE paBHOBECHE
omocdepsl. [lpmBoauTes TPHUMEpPHI PUTMHUYHOCTH SBICHHH B Omocdepe.
PackpriBaTh comepxaHre TEPMUHOB U IOHATHI: OMOMBI, TyHIpa, XBOWHBIE Jieca,
CMEIIaHHbIC Jieca, INHUPOKOJMCTBEHHBIE Jieca, CTEMH, CaBaHHBI, ITyCTHIHH,
TPONIMYECKHE Jieca, BBICOKOTOphs. lloka3plBaTh Ha KapTe W XapaKTepU30BaTh
OocHOBHbIe Omombl cymu. CpaBHHBaTH OCOOEHHOCTM  KJIHMMaTa, IIOYB,
pPacTUTENFHOTO M JKMBOTHOTO MHpa pPa3HBIX OMOMOB cymn 3eMiii. BrLBIsATH
TIPUYMHBI 30HATILHOCTH B Orocdepe.
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11.

YenoBek u
OKpYyXKarolas
cpena

0/0

PackpeiBaTh cozmepkaHHE TEPMHUHOB M TOHATHHA: arMocdepa, BellecTBa-
3arps3HUTENN, NapHUKOBBIA 3((eKT, «030HOBAs ABIpa», «KUCIOTHBIE ITOXKINY,
rugpocdepa, SBTpodUKanus BOAOEMOB, II0YBA, JPO3WS TIOYB, TIECTHIHIHI,
9KOJIOTUYECKHH KpH3HC. AHAIN3UPOBATH aHTPOIOTreHHBIE (PAaKTOPBI BO3AEHCTBUS
Ha Owocdepy (pormp dYenoBeKa B TPHPONE) HAa pa3HBIX dTamax pa3sBUTHS
YelIoBEeYECKOro olIlecTBa. XapaKTepH30BaTh IJ00ANbHBIE 3KOJIOTHUECKHUE
npoOJIeMbl; OCHOBHBIE MCTOYHHUKM aTMOC(EpHBIX 3arpsi3HEHHI; 3KOJIOIMYECKUe
npoOJieMbl, CBSI3aHHBIE C YBEJIMYEHHEM TpAHCIOpTa B KPYNHBIX TOpOJAX;
9BTpOMUKANNIO BOMOEMOB; TIOCIENCTBUSI 3arps3HEHUS BOJ XHUMHYECKHMHU
BEIIIeCTBAMM; BO3/EHCTBUE YeJIOBEKAa HA IOYBEHHBIN NOKPOB. APryMEHTHPOBATh
3HaUCHHE DSKOJIOTMYECKUX 3HAaHUI B pEUICHHH BOIpOoca O MOJJAEpKaHUU
ycrodunBocTH Onocdepsl PackpeiBaTh conepkaHWe TEPMHHOB W TOHSTHIA:
COKpallleHHe Ouopa3sHOOOpa3us, OXpaHa INPUPOAbI, 0co00  OXpaHAEeMbIe
npupoaubsie Teppuropun (OOIIT), GoraHMYeckuii caj, 300JOTMUECKHH IapK.
XapakTepu3oBaTh IUIAHETAPHYIO pOJb PACTEHHMM U KUBOTHBIX. IIpuBOIUTH
IIPUMEPBI MIPSIMOrO0 YU KOCBEHHOI'O BO3JEHCTBUS 4YEIOBEKAa HA PACTUTENIBHBIA U
JKABOTHBIM MUp. XapaKTepU30BaTh NPUHLMIIBI «BCEMHUpPHON CTpaTeruu OXpaHbl
IIPUPOIBDY. Ilepeuncnare ocobennoctu pasnuunblx  OOIIT. IlpuBoguts
npumepbl  OOIIT, pacmoigokeHHBIX B CBO€M MecTHocTH. JloKa3pIBaTh Ha
IpUMepax OIMacHOCTh COKpAIleHUs OMOJOTMYECKOro pa3HooOpasus 3eMilH.
[TpuBoANTH MpHUMeEpBl PEIKUX U MATOYUCICHHBIX BHUIOB PACTEHUH U KHUBOTHBIX
CBOCH MECTHOCTH, 3aHeCEHHBIX B KpacHble kHUTM pernoHoB u KpacHyro kHury
P®. PackpbiBaTh cozmepkaHW€ TEPMUHOB U TIOHSATHUH: PAaLMOHAIBHOE
HNPUPOJONOIb30BAHUE,  YCTOMUMBOE  pa3BUTUE,  HPUPOIHBIE  PECYPCHI,
JKOJIOTMYECKUN cnel. XapaKTepu3oBaTb OCHOBHBIE IPUHLMIIBI  YCTOHYMBOIO
pa3BUTHS yenoBeuecTBa U Mpupoasl. OMUChIBaTh HEMCUEPIIaeMbIe U HCUepIIaeMble
NPUPOIHbIE  PECYpChbl, TOJYEPKUBAsi OTHOCUTENBHOCTh  HEHCUEPIIAEMOCTH
MPUPOIHBIX PECYPCOB; XapaKTEPU30BATh MIPOLIECCHl UX BO3HUKHOBEHUS M YCIOBUS
cpenpl, mpuBoasAmMe K WX (QopMmupoBaHuio. PackpeiBaTh  mpoOiieMBl
palMOHAIFHOTO NPUPOJONONb30BAHUS U HAXOAUTD MYTH UX PEIISHUSI.
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IHOYPOYHOE IINTAHUPOBAHHUE

10 kacc
Ne |Tema ypoka KonuvecTBo yacoB Jarta Bup1, GopMbI KOHTPOJIS
m/m Beero  |Kourp. |[IpaxT. [M3ydeHHs
paboTel |pabot
Bl
1. |Buosorus kak KOMIUIEKCHAs! HAyKa M KaK 4acTh 1 0 0 YcTHBI ormpoc
COBPEMEHHOT'0 00IIeCTBa
2. |’KuBsle cucteMsl u UX CBOMCTBA. CTapToBas 1 0 0 YcTHBIlN onpoc
IMATHOCTHKA. TectupoBanue
3. |YpoBHeBast opraHu3aIist )KUBBIX CHCTEM 1 0 0 YcrHbIi
orpoc
[TuceMeHHbIN
KOHTPOJIb
4. |Uctopusi OTKPBITHS U U3yUCHHS KICTKH. 1 0 0 YcTHBI orpoc
Krnerounas teopust
5. |Meroapl MONIEKYIJISIPHOM M KJIETOUHOM Onomoruu. |1 0 1 YcTHBIH onpoc
[paktuyeckas padora 1 «M3yueHne MeTo10B IpakTHueckas paGora
KJIETOYHOM Onosoruu (xpomarorpadusi,
anekrpodopes, muddepeHinanbHoe
nentpudyruposanue, [11P)»
6. |XuMHYECKHIi COCTAB KIIETKH 1 0 0 YcTHBIN orpoc
TectupoBaHue
7. |MuHepasnbHbie BEleCTBa KICTKH, UX 1 0 0 VYcrHBI onpoc
Ouonoruyeckast poib TectupoBanue
8. |Oprannveckue BeNIeCTBa KICTKH — OCIKH. 1 0 1 [IpakTruaeckas padora
JlaGoparopnas padora 1 «OOHapyxeHHe OCIKOB C
MTOMOIIHIO KAUYECTBEHHBIX PEAKITUIN
9. |CroiicTBa, knaccupukanus U GyHKIUN OCITKOB 1 0 0 VYcTHbIH onpoc
10. |Opranudeckue BeliecTBa KICTKA — YTIICBOJIbI 1 0 0 VerHbIi ompoc
11. |Oprannueckue BeliecTBa KICTKUA — JIMITHIIBI 1 0 0 YcTHBI orpoc
12. |Hykneunossie kucnotsl. JJHK u PHK. 1 0 1 VcrHBIi ompoc
JlabopaTopnas pabota 2 «ccneqopanue [pakTudeckas padora
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX H3 KIETOK
Pa3IMYHBIX OPTaHU3MOB)Y
13. |Ctpoenue u dpyukupu ATO. [Ipyrue 1 0 0 VcrHBIi ompoc
nyxieozuarpudochater (HTD)
14. |CexBenupoBanue JJHK. Mero/pl reHOMUKH, 1 0 0 VYcTHBI#H ompoc;
TPaHCKPUIITOMUKH, ITPOTCOMHUKHU TCCTI/IpOBaHI/Ie
15. |Merozpl CTpYKTypHOI OHOIOTUH 1 0 0 [TucbMeHHbIIH
KOHTPOJIB;
TectupoBanue
16. |Tuns! kierok. [IpokapuoTudeckas KieTka 1 0 0 VYcrHbIi ompoc
17. |Crpoenue 3yKapHOTHYECKON KIICTKH. 1 0 1 VYceTHBIH onpoc
[IpakTudeckas pabdora 2 «/3y4yeHne CBOWCTB IpakTnyeckas padora
KJICTOYHONH MEeMOpaHbI»
18. |TToBepXxHOCTHBIIT ammapar KJIeTKu 1 0 0 VYceTHBIH onpoc
19. |OxHOoMeMOpaHHBIE OpraHOU/IBI KIICTKH. 1 0 1 YcTHbIi orpoc
[IpakTudeckas padora 3 «/3ydeHune qBUKEHUS IIpakTHueckas pabora
LUTOIJIA3MBI B PACTUTEIBHBIX KIETKaxX»
20. |[TomyaBTOHOMHBIE OPTaHOM/IBI KIICTKH: 1 0 1 ITuceMeHHbIH
MUTOXOHJpUH, nacTuasl. JlabopatopHas padora 3 KOHTPOIIB;

«HCCJ’ICZ{OB&HHC I1asMoJIM3a 1 ACIJIa3MOJIn3a B
PACTUTCIIbHBIX KIICTKAX»

IIpakTuueckas padora
TectupoBanue




21. [HemeMOpaHHBIE OPraHOU/IbI KIICTKH 1 0 0 VYcTHbIl onpoc

22. |Ctpoenue U pyHKIUH siapa 1 0 0 VCTHBIH ompoc

23. |CpaBHHTEIbHAS XapaKTEPHCTHKA KIETOK 1 0 1 [pakTudeckas pabora
aykapuort. JlabopaTtopHas padora 4 «/3ydueHue
CTPOEHHS KJIETOK Pa3IMYHbIX OPTaHU3MOBY

24. |AccUMUIAIINS U AUCCUMUIISIIINSA — JIBE CTOPOHBI |1 0 1 [IpakTudeckas pabora
Merabonu3ma. Turel o0OMeHa BEIIECTB.

JlabopaTopHas pabota 5 «M3yuenue
KaTaJIUTHYECKON aKTUBHOCTH (DepMEHTOB (Ha
MpUMEpe aMUJIa3bl MM KaTasla3bl)»

25. |DepMeHTaTHUBHBIN XapakTep peaknui Kieroynoro (1 0 1 [IpakTuueckas pabora
Merabonusma. JlabopaTtopHas pabdora 6 «M3yuenune
(hepMEHTATHBHOTO paclIeINICHHsI TEpOKCUIa
BOJIOPOJIA B PACTUTENBHBIX M YKHBOTHBIX KJIETKAaX»

26. |BenKu-aKTUBATOPBI M OCITKH-HHTHOUTOPHI 1 0 0 VY cTHBI ompoc

TectupoBaHue

27. |ABrotpodHbIii THIT 0OOMEHA BEIIECTB 1 0 0 YcTHBIH onpoc

28. |®orocunTes 1 0 0 VYcrHBIR onpoc

[TuceMeHHbIN
KOHTPOJIb

29. |Xemocuntes. JlaboparopHas pabora 7 1 0 1 [MpakTryeckas pabora
«CpaBHeHnue mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a»

30. |AHaspobHbIe OpraHu3Mbl. Bl OposKeHHSI. 1 0 1 VYcrHBIi ompoc
JlabopaTtopHas pabota 8 «CpaBHEHHE ITPOIIECCOB [pakTuyeckas padora
OpOKCHUS M JIBIXAHHSDY

31. |AspoOHbIe OpraHU3Mbl. JTaIlbl 3HepreTudeckoro (1 0 0 [TucsmeHHbII
obmeHa KOHTPOJIb

TectupoBanue

32. |DHeprus MeMOpaHHOTO TPaHeHTa IPOTOHOB. 1 0 0 Vbl onpoc
Cunte3 AT®: pabota mporonHON AT®-crHTa3HI

33. |Peakiu MaTpUYHOTrO CHHTE32 1 0 0 VerHsIi ompoc

34 |Tpauckpumus — MaTpu4Hblid cuaTe3 PHK 1 0 0 ITucsMeHHBII

KOHTPOJIb
TectupoBanue

35 |TpaHcmaiws 1 eé dTalbl 1 0 0 VerHsIit ompoc

36 |KommpoBanue amuHOKHCIOT. Pons pubocoMm B 1 0 0 YcTHBIH orpoc
onocunTese Oenka IInceMeHHBIN

KOHTPOJIb

37 |Opranuzanusi TeHOMa Y IPOKApUOT U IYKAPHOT 1 0 0 YcTHBIN orpoc

38 |MomnekynsapHble MEXaHU3MBI SKCTIPECCHU TeHOB Yy |1 0 0 YcTHBIH orpoc
SYKAPHOT

39 |Bupycel — BHeKIIeTOUHBIC ()OPMBI KU3HU H 1 0 1 [IpakTrdaeckas padora
obnmuratHble napasuthl. [IpakTuyeckas padbora 4
«Co31aHrEe MOJIEITH BUPYCa»

40 |Bupycuble 3a001€BaHUs YEIOBEKA, )KUBOTHBIX, 1 0 0 VYcerHsli onpoc
pacTeHuit

41 |HaxoTexHOJIOrWMY B OMOJIOTHU U MEIUIINHE 1 0 0 YcTHBIN onpoc

42 | Ku3HEHHBIN UK KIETKH 1 0 0 YcTHBIN onpoc

43 |Matpwuunsnii cuates3 JJHK 1 0 0 YcTHBIN onpoc

44 | Xpomocomsl. JlabopaTopHas padora 9 «M3yuenue |1 0 1 [IpakTuueckas padora
XPOMOCOM Ha FOTOBBIX MHKPOITpENapaTaxy

45 |JleneHue KIETKH — MHUTO3 1 0 0 VYeTHbI onpoc

46 |Tume! knerok. KapuoknHes u MUTOKKWHES. 1 0 1 [IpakTudeckas padora

JlaGoparopnas padora 10 «Habnronenue mutosa B
KJISTKaX KOHYHKA KOPEITKa JIyKa (Ha TOTOBBIX




MHUKpONpenaparax)»

47 |Perynsnus *KU3HSHHOTO IMKJIA KJICTOK 1 0 0 YeTHbIi onpoc

48 |Opranu3sm Kak eIuHOE IeNT0e 1 0 0 YcTHBIH onpoc

49 |Tkanu pacrenuii. JlaboparopHas padora 11 1 0 1 [IpakTuueckas padora
«3ydeHue TKaHEeW pacTCHUIN

50 |TkaHu XKMBOTHBIX U 4yenoBeka. JlabopaTopHas 1 0 1 [pakTuueckas padora
pabota 12 «/3yueHne TKaHEH JKUBOTHBIX)

51 |Opransl. Cuctemsl opraHoB. JlJabopaTopHas 1 0 1 [MpakTuueckas padora
pabota 13 «/3y4eHne OpraHoB IIBETKOBOTO
pacTeHHs»

52 |Onopa Tena opraHu3MoB 1 0 0 YcTHBI ompoc

53 |[BWKeHHE OpTaHNU3MOB 1 0 0 YcTHBIH onpoc

54 |[IutaHue opraHu3MoB 1 0 0 YcTHBIH onpoc

55 |[lutaHre TO3BOHOYHBIX KUBOTHBIX. 1 0 0 YcTHEIH ompoc
ITnmeBapuTeNbHAsI CUCTEMA YEJIOBEKA

56 |[pIxaHue opraHu3MOB 1 0 0 YcTHBIN opoc

57 |[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YCIIOBEKA 1 0 0 Y CTHBIN o1poc

58 |TpaHcHopT BelecTB Y OPraHU3MOB 1 0 0 YcTHBIN orpoc

59 |KpoBenocHas cuctema Mo3BOHOYHBIX JKUBOTHBIX U |1 0 0 YcTHBIH onpoc
YenoBeKa

60 |Belnenenve y opraHu3MoB 1 0 0 YcTHBI orpoc

61 |3ammiTa y OpraHu3MoB 1 0 0 YcTHBIN ompoc

62 |MmmyHHAs cucTeMa 4YeJoBeKa 1 0 0 YcTHBIN ompoc

63 |Pa3nmpaxuMOCTh M PEryJsiiysl y OpraHu3MOB 1 0 0 YcTHBIN ompoc

64 |['ymopanbHas peryisiius 1 3HIOKpUHHAas cuctema |1 0 0 YcTHBIN orpoc
JKHBOTHBIX M YeJIOBEKa

65 |DopMbl pa3MHOKEHHS OPraHU3MOB 1 0 0 YcTHBIN onpoc

66 |[lonoBoe pa3sMHOXKEHHE 1 0 0 YcTHBIN ompoc

67 |Meiio3 1 0 0 VYcTHbIH onpoc

IIrceMeHHBIH
KOHTPOJIb

68 |[amerorenes. OOpa3oBaHHe U Pa3BUTHE MOJIOBLIX |1 0 1 IpakTrueckas pabora
kierok. Jlabopatopuas pabora 14 «3yuenue
CTPOEHHUSI MTOJIOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenapaTax»

69 |(MuauBuayansHOE pa3BUTHE OPTaHU3MOB — 1 0 0 VYcTHbIlH ompoc
OHTOTCHE3

70 |3akimajKa OpraHOB U TKAHEH M3 3aPOJIBIIICBBIX 1 0 0 VYcrHbll ompoc
JIFCTKOB

71 |Poct u pa3zBuTHE XUBOTHEIX. JlabopaTtopHas 1 0 1 [IpakTrdaeckas padora
pabota 15 «BbIgBIeHIE TPU3HAKOB CXOJICTBA
3apOJIBIIIIEH TO3BOHOYHBIX JKUBOTHBIX)»

72 |PazMHOXEHHE U pa3BUTHE PACTEHU. 1 0 1 [IpakTrdaeckas padora
JlaGopartopnas padora 16 «CtpoeHHe OpraHoB
Pa3MHOXEHHS BBICIINX PAaCTCHUID

73 |HMcropust CTaHOBJIEHUS U Pa3BUTHS T€HETHKH Kak |1 0 0 VYceTHbIl ompoc
HaYKH

74 |OCHOBHBIE ITOHATHUS U CUMBOJIBI T€HETUKH. 1 0 1 [IpakTrdaeckas padora
JlaGoparopnas pabora 17 «Jlpo3oduia kak oObeKT
TeHETUYECKHUX HMCCIICIOBAHUI

75 |3aKOHOMEPHOCTH HACJIEOBAHUS IIPU3HAKOB. 1 0 1 [IpakTrdaeckas padora
MounorubpuaHoe ckpenmBanue. [Ipakruueckas
pabora 5 "UzyueHune pe3yabTaToB
MOHOTHOPHIHOTO CKpelMBaHus y Apo3oduist”

76 |LluTosnormueckue OCHOBBI MOHOTHOPHAHOIO 1 0 0 YcTHbIN onpoc
CKpELIMBaHUS

77 |Ananusupymouiee ckpemybanue. Hemomanoe 1 0 0 YcTHbIN onpoc
JOMHHHPOBaHHE

78 |Aurnbpuanoe ckpeumBanue. [Ipaktuueckast 1 0 1 YcTHBIN onpoc




pabota 6 «3ydeHue pe3yabTaTOB JUTHOPUTHOTO
CKpEIIUBaHUS Y APO30(QUITBD)

79 |lluTomornveckre OCHOBBI TUTHOPUTHOTO 1 0 0 YeTHbIi onpoc
CKpEILIMBaHU
80 |CuenieHHOE HaCIIeIOBAaHUE PU3HAKOB 1 0 0 YcTHBIH onpoc
81 [XpomocomHast Teopusi HacaeACTBEHHOCTH 1 0 0 YcTHbIl onpoc
[TuceMeHHbIN
KOHTPOJIb
82 |['eneruka mona 1 0 0 YcTHBIN onpoc
83 |["eHOTHI KaK IEIOCTHAS CUCTEMaA 1 0 0 YcTHBIN onpoc
84 |['enernyeckuit KOHTPOJIb Pa3BUTHSI PaCTEHUH, 1 0 0 VYceTHBIH onpoc
’KMBOTHBIX M YEJIOBEKa
85 |M3menuuBocTh mpu3HakoB. Buapl m3meHunBocta |1 0 0 YcTHBIH onpoc
86 |MonuduxairoHHas U3MEHYMBOCTh 1 0 0 YcTHEIH ompoc
87 |BapuainmoHHBIH psi UM BapHallMOHHAS KPUBAsL. 1 0 1 IIpakTrueckas padora
JlabopaTtopHas pabota 18 «Mcciaenopanue
3aKOHOMEPHOCTEH MOAN(UKAIMOHHON
n3MeHunBOCTH. [locTpoeHue BapHamoHHOTO psijia
Y BapUaALlMOHHOW KpUBOI»
88 |[enorunuueckas uaMeH4YnBOCTh. KomOuHaTuBHas |1 0 0 YcTHEIH ompoc
W3MEHYHBOCTh
89 [MyranuoHHas K3MEHUYMBOCTh. [IpakTuyeckas 1 0 1 [IpakTrueckas padora
pabota 7 «Myraiuu y apo30¢huiibl (Ha TOTOBBIX
MHUKpOIIperapaTax)»
90 |3aKOHOMEPHOCTH MYTallMOHHOI'O MpoIecca. 1 0 0 VYcTHbIl onpoc
OnuUreHeTrKa M SIIUTeHOMHUKA
91 |[eneruka yemoBeka. [Ipaktudeckas padora 8 1 0 1 IpakTrueckas pabora
«CocTaBeHUE U aHATIM3 POJOCTIOBHOW
92 |Meroapl MEAMIIMHCKON T€HETHKH 1 0 0 YceTHBIN onpoc
93 |3HayecHUE MEITUIIMHCKON ICHETHKH B 1 0 0 VYcTHbIH onpoc
MPEAOTBPAIICHUH U JICUCHHN TEeHETUICSCKUX
3a001eBaHMI YeoBeKa
94 |OcHoBHBIE TOHATHUS cenekiuu. JlabopatopHast 1 0 1 IpakTuueckas pabora
pabota 19 «/3yuenne copToB KyIbTYPHBIX
pacTeHH W MOPOJ] TOMAIIHUX KUBOTHBIX
95 |Meroan! ceneknrOHHON paboTel. Jlabopatopuas |1 0 1 [IpakTrueckas padora
pabota 20 «/I3y4ueHre MEeTOA0B CeleKIHH
pacTeHuiN
96 |/locTuXKeHHS CeEeKIIMH PACTCHUM 1 )KMBOTHBIX. 1 0 1 IpakTuueckas pabora
[IpakTudeckas padora 9 «IIpuBuBKa pacTeHHI»
97 |Coxpanenue, U3y4eHHE U UCIIOIH30BAaHUE 1 0 0 YcTHBIH orpoc
T'eHETHYECKHX PECYPCOB
98 |buorexHomorus Kak HayKa M OTPacilb 1 0 1 [IpakTrdaeckas padora
npousBozacTsa. [Ipakrnueckas padora 10
«M3yueHne 00beKTOB OMOTEXHOIOTHUIY
99 |OcHOBHBIC HaNPABIEHUS CHHTETHYECKOM 1 0 0 YcTHBIH orpoc
ononoruu
100 |XpomocoMHas ¥ TeHHasi HH)KEHEpHUs 1 0 0 YcTHbIN onpoc
101 |MeguuuHCKHE OMOTEXHOIOTUA 1 0 0 YcTHBIN onpoc
102 |Pe3epsuslii ypok. [loBTOopenue, o6o0menue, 1 0 0 VYcerHbli onpoc
CUCTEMaTHU3alNsl 3HAHUI [TuceMeHHbIN
KOHTPOJIb
WUTOI'0[102 |0 30




IHOYPOYHOE IINTAHUPOBAHHUE

10 kacc

Ne |Tema ypoka KosmmuectBo yacoB  |/lara Bunpl, popmbl

/1t Becero  |Konrp. (IIpakT. [M3ydeHHs  |KOHTPOJIS

a00ThI |paboThI

1 |9BomonuonHas teopus Y. JlapBuHa. 1 0 0 YcTHBIM onpoc

2 |JIBmKyIue CUiIbl SBOTIOIUK BHJIOB 1m0 Y. 1 0 0 YcrHbIi onpoc
HapBuny. CtapToBas IMarHOCTHKA. TectupoBanue

3 |bopwba 3a cymiecTBOBaHUE, ECTECTBEHHBIN U 1 0 0 YcrHbliit
HCKYCCTBEHHBIN 0TOOP. ompoc

4 |DopMmHupOBaHUE CHHTETUYECKOW TEOPUN 1 0 0 YcTHbIN onpoc
SBOIIOLHY. [TucerMeHHBIIH

KOHTPOJIb

5 |Dramnbl 3BOMIOIIMOHHOrO MpoIiecca: 1 0 0 YcTHBIN onpoc
MHKPOIBOJIFOIMS 1 MAKPOIBOJIOLIHSL.

6 |[lomymsiums — sy1eMeHTapHast eIMHUIIA HBOJIOIHN. |1 0 0 VYerHbIM onpoc

7 |3akoH remermdeckoro papaoBecus [x. Xapmu, B. |1 0 1 [TpakTuueckas
Baiin6epra. JlabopaTtopnas pabora 1 «BbisiBienue pabota
M3MEHYHMBOCTH Y 0c00€eil OHOTO BHIaY.

8 |DnemenTapHbie (haKTOPHI IBOIIIOLIHH. 1 0 0 [TpakTunueckas

pabota

9 |Bddexr ocHoBatens. b heKT OyTHUIOUHOTO 1 0 0 YcTHbIN onpoc
TOPJIBIIIKA

10 |Murparun. V30msamuuy momyisuii: 1 0 0 YcTHBI# onpoc
reorpadudeckas, Onomormaeckas

11 |EcrectBeHHbIM 0TOOp — HampapJstomui dakrop |1 0 0 [TpakTuueckast
3BOJIIOIIN N pa60Ta

12 |ITonoBoit oT60p 0 0 VYcTHbl onpoc

13 |IIpucmocobIeHHOCTh OPTaHM3MOB KaK Pe3yJIbTaT 0 0 VYcrHblit onpoc
MHKPO3BOJIOIHH.

14 |[Tpumepsl IPUCTOCOOIEHUH Y OPTraHU3MOB: 1 0 1 YcTHbli onpoc;
Mopdoorndeckre, GU3NOIOTHICCKUE, IpakTHyecKas
Ouoxumuueckue, nopegeHyeckue. JlabopatopHas pabora
pabota 2 «[IpucrnocodaeHus OpraHu3MOB M UX
OTHOCHTEIbHAS [1EIeCO00Pa3HOCTH)»

15 |Bupn, ero kputepuu u cTpykrypa. Jlaboparopras |1 0 1 [TuceMeHHbII
pabora 3 «CpaBHeHHE BUJOB IO KOHTPOJIb;

2
MOP(}OTOTUIECKOMY KPUTEPUIO»
pb Yy KpuTep IIpakTnyeckas
pabora

16 |Crpykrypa BuIa 0 0 VYcrHbli onpoc

17 |BumooOpa3oBaHue KaK pe3ysbTat 0 0 YcTHBIN onpoc
MHKPOIBOJIIOILIHH

18 |CBs3p MUKPOIBOIIOLNHN U SITUAEMUOIOTHI 1 0 0 YcTHBIN onpoc

19 |MakposBomornust. [TaneonTonornyeckue meroast |1 0 0 YcTHBIN onpoc
W3yYEHHsI YBOJIOIIH

20 |buoreorpaduueckre MeTOIBI U3yUEHHUS IBOIOLUH |1 0 0 [TnceMeHHbI

KOHTPOJIb;
TectupoBanue

21 |OMOpHONOrnvYecKue U CpaBHUTEIBHO- 1 0 0 YcerHbIN onpoc
MOP(}HOIOrHYECKHE METOABI U3yYCHHSI YBOIIOLIIH

22 |MonekynspHO-TeHeTHYeckue, onoxumudeckue u - |1 0 0 VeTHBliT onpoc




MAaTECMATHYCCKUEC MCTOIbl M3YUYCHU 3BOJIOLUHN

23 |O0mme 3aKOHOMEPHOCTH 3BOIOLUHT 0 0 YcTHBI# onpoc

24 |ApanTuBHas paauanus. HepaBHOMEpHOCTH 0 0 YcerHbIi onpoc
TEMIIOB BOJIIOIIH

25 |Hay4HbIe TUIIOTE3BI TPOUCXOXKICHHSI JKU3HU Ha 1 0 0 YcTHBI# onpoc
3emie

26 |J/loHayuHbIE MIPEACTABICHUS O 3aPOXKICHUH JKU3HHU |1 0 0 YcTHBI# onpoc

27 |OcHOBHBIE 3TAIbl HEOPTaHUUECKON IBOIOLUU 1 0 0 YeTHBIN 01IpoC;

[TnceMeHHbII
KOHTPOJIb

28 |['mmotesbl 3apOXKICHUS KU3HU 1 0 0 YcrHbIi onpoc

29 |HMcropus 3eMiu 1 METO/BI €€ U3YUCHUSI. 1 0 1 [IpakTnueckas
JlabopaTtopHas pabota 4 «/3yueHue u onucaHue pabota
HCKOIAEMbIX OCTATKOB JIPEBHUX OPTaHU3MOBY

30 |HavanbHbIE 3Tanbl OPraHUYECKOW YBOITIOIMN 1 0 0 YcTHbIN onpoc

31 [DBomronus 3yKapuoT 1 0 0 VCTHBIA ompoc

32 |OcHOBHBIE ATAIIBI ABOJIOIMN PACTHTENHFHOrO MUpa. (1 0 1 [IpakTnueckas
[paktudeckas padora 1 «3yuenne pabora
0COOCHHOCTEH CTPOEHUS paCTEHUI Pa3HbBIX
OTJICTIOB

33 |OcHOBHBIE ATalbl BOIIOIIH KHBOTHOTO MHpa 1 0 VeTHbIi ompoc

34 |2Bomonus KUBOTHBIX. [IpakTrueckas padora 2 |1 0 1 [IpakTHyeckas
«Mzyuenne ocoOEHHOCTEH CTPOCHUS pabora
M103BOHOYHBIX JKUBOTHBIX)»

35 |PasButue xu3HM Ha 3emiie 110 3paM U riepuogam |1 0 0 YCTHBIH ompoc

36 |MaccoBbie BBIMUPAHHS — SKOJIOTHIECKHE 1 0 0 VcrHsIit onpoc
KPH3HCHI TPOILIOTO

37 |CoBpeMeHHBIN 3KOJIOIHYECKUH KPU3HUC, €ro 1 0 0 VCTHBIH Ompoc
0COOCHHOCTH

38 |CoBpeMeHHas cUCTeMa OPraHMYECKOro IpoInioro |1 0 0 VerHbIi onpoc

39 |OcHOBHBIE CUCTEMATHYECKUE TPYIIIBI OPraHu3MoB |1 0 0 VeTHBIH onpoc

40 |AnTpormonorus — Hayka O 4ellOBEeKe 1 0 0 VeTHBIH onpoc

41 |Pa3BuTHe mpencTaBiIeHUN O TPOUCXOKICHUH 1 0 0 VeTHslit onpoc
YeIoBeKa

42 |Mecro yenoBeka B CHCTEME OpraHHYecKoro Mupa. |1 0 1 IIpakTryeckas
Jlaboparopnas pabota 5 «3ydenue pabota
OCOOEHHOCTEH CTPOCHUS CKENeTa YeloBeKa,
CBSI3aHHBIX C IPSIMOXOXKJICHUEM)

43 |IBmxyIue CHUIIBl aHTPOIIOTeHE3a 1 0 0 VerHslit onpoc

44 |CooTrHoIIIeHHE OMOJOTHYECKUX U COITHATBHBIX 1 0 0 YerHbiit onpoc
(haKTOpOB B aHTPOIIOTEHE3E

45 |OcHOBHBIE CTAIUU AHTPOIIOTreHE3a 1 0 0 VerHbli onpoc

46 |([TameoreHeTwka M MajcorcHOMHKA 1 0 0 VYerusiit onpoc

47 |DOBomonusi COBpEMEHHOI0 YeI0BEKa 1 0 0 VerHslit onpoc

48 |YenmoBeueckue packl. [IpakTudeckas padora 3 1 0 1 IIpakTideckas
«/3ydeHne SKOJIOTMYEeCKUX aIalTallii YEeIOBeKay pabora

49 |MexauCcuUITMHAPHBIC METO/IBI AHTPOIIOJIOTHH 1 0 0 YerHbIif onpoc

50 |3apoxkneHrie U pa3BUTHE YKOJIOTHU 1 0 0 VYerasiit onpoc

51 [Meronasl 3xonoruu. Jlaboparopnas padora 6 1 0 1 ITpakTideckas
«V3yueHne MeTo10B KOOI MY ECKUX pabora
HCCIICIOBAHHI»

52 |3HaveHHE PKOJIOTHYCCKHX 3HAHHUM I yemoBeka |1 0 0 YerHsiit onpoc

53 |Dkonmorunueckue HakTopbl 1 0 0 VerHslit onpoc

54 |Abuornueckue axropsl. CBeT Kak 1 0 1 ITpakTudeckas
sKonoruyeckuit paxrop. JlabopatopHas pabora 7 pabora




«BoIsiBICHHE HpHCHOCO6ﬂGHI/II>'I OpraHu3MoB K
BIIMAHHUIO CBCTA»

55 |Abuornueckue daxropsl. Temmneparypa Kaxk 1 0 1 [MpakTrHyeckas
sKojoruyeckuit axrop. JlabopatopHas padora 8 pabora
«BbIsiBIEHHE TPUCTIOCOOTIEHUH OPraHU3MOB K
BJIMSIHHIO TEMIIEPATYPhI»

56 |Abuotnueckue GpaxkTopsl. BinaxxHOCTh Kak 1 0 1 [MpakTrHyeckas
sKonoruyeckuit axrop. JlabopatopHas padora 9 pabora
«AHaTOMHUYECKHE OCOOCHHOCTH PacTCHUH U3
Pa3HBIX MECT OOMTAHUSDY

57 |Cpenpl oOuTaHUsI OPraHU3MOB 1 0 0 VerHblit onpoc

58 |Buonormueckue puTMBbI 1 0 0 VCTHBIH orpoc

59 |[XKuzHeHHbIe POPMBI OPraHU3MOB 1 0 0 VCTHBIH orpoc

60 |Buornueckue pakTopsl 1 0 0 VCTHBIA ompoc

61 |3HaueHre OMOTHYECKUX B3aMMOIACHCTBUM IS 1 0 0 VeTHBIN ompoc
CYIIECTBOBaHUSI OPraHU3MOB B Cpe/ie OOMTaHMSI

62 |JKomormueckue XapakTepPUCTHKH MOMYIISIHH 1 0 0 VCTHBIA ompoc

63 |OcHOBHBIE [TOKA3aTENIN TOMYJSAIWU: YUCICHHOCTD, |1 0 0 VCTHBIR ompoc
TJIOTHOCTh, BO3PACTHAsI U MOJIOBAsl CTPYKTYpa

64 |OcHOBHBIE ITOKA3ATENN TOMYJISAIUU: POKIAEMOCTb, 1 0 0 VcrHsIit onpoc
MIPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAIAN

65 |DKkomoruyueckasi CTpPyKTypa MOIMYJISIIHN 1 0 0 VCTHBIR ompoc

66 |[AuHaMuKa MTOMYJSIMH U €€ peryJsiius 1 0 0 VCTHBIR ompoc

TectupoBaHue

67 |Kpupble pocta uncienHocTy nomyisiuu. Kpusbie |1 0 0 ITucpMeHHbIH
BbDKHBaHHSI KOHTPOJTb

68 |JOxomormueckas auiia Bujaa. JlaboparopHast 1 0 1 IIpakTryeckas
pabora 10 «IIpucmocobnenns ceMsH pacTeHUN K pabota
pacceIeHuIo»

69 (Buj kak cucTema Mmomysiuii 1 0 0 YCTHBIH ompoc

70 |3aKOHOMEPHOCTH MTOBEICHUS M MUTPALIUI 1 0 0 VcrHsIit onpoc
KHBOTHBIX

71 |Coo0miecTBO OPTaHN3MOB — OHOIICHO3 1 0 0 VYerusiit onpoc

72 |OkocucTeMa Kak OTKPBITast CHCTEMA 1 0 0 VeTHIi onpoc

73 |KpyroBopoT BelIecTB ¥ MMOTOK SHEPTUU B 1 0 0 VeTHBIH onpoc
HKOCHCTEME

74 |OCHOBHEBIE ITOKA3aTEIIH 3KOCUCTEMBI 1 0 0 YerHblit onpoc

75 |OKomorndecKue mupamMuIbl 1 0 0 VeTHslit onpoc

76 |M3MeHeHHS COOOMIECTB — CYKIIECCHU 1 0 0 VerHslit ompoc

77 |lIpupomHbIe SKOCHCTEMBI. DKOCHUCTEMBI 03€p U 1 0 0 VYerasiit onpoc
peK. DKOCHCTEMBI MOPEN U OKEAHOB

78 |IIpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI TYHID, 1 0 0 VerHbli onpoc
JIECOB, CTEMEN, MYCThIHb

79 |AHTpOnOreHHBIE SKOCUCTEMBI 1 0 0 VerHslit onpoc

80 |Ypboakocucremsl. [Ipaktnueckas pabora 4 1 0 1 [TpakTraeckas
«M3ydeHne u onucanue ypoOOIKOCHCTEMBI) pabora

81 |3axoHOMepHOCTH (HOPMHUPOBAHUS OCHOBHBIX 1 0 0 VerHslit onpoc
B3aUMOJICHCTBHI OPraHU3MOB B 9KOCHCTEMAX

82 |MexaHHu3MbI BO3ACHCTBUA 3arpsi3HEHUH pa3Heix (1 0 0 VerHbIH onpoc
THIIOB Ha CyOOpPraHM3MEHHOM, OPTaHH3MEHHOM,

MONYJISIIIHOHHOM M 9KOCHCTEMHOM YPOBHSIX
83 |buocdepa — obmernnmanerapaas odonouka 3emmu |1 0 0 VYerusiit onpoc
IMuceMeHHBIN
KOHTPOJIb

84 |Yuenwue B. 1. Bepnanckoro o 6uocgepe 1 0 0 VCTHBIH ompoc

85 |3akOHOMEPHOCTH CyIIECTBOBAHUS OHOChEPDHI 1 0 0 VerHbli onpoc

86 |KpyroBopoThl BEmeCTB 1 OMOTEOXUMUYECKHE 1 0 0 VYerHslit onpoc
IIMKJTBI

87 |3onampHOCTH OMOChepsl. OcHOBHBIE OMOMBI cymn |1 0 0 VerHslit onpoc




88 |YcroitunBocTh Grocdepsl 1 0 0 VCTHBIH ompoc

89 |Jkomormueckue KpU3UCHl U UX IPUIUHBI 1 0 0 VerHsli onpoc

90 (BosaeiicTBue uenoBeka Ha buochepy 1 0 0 VCTHBIH ompoc

91 |AHTponoreHHOE BO3/ICHCTBUE HA PACTUTENBHBIN 1 |1 0 0 VerHblit onpoc
JKUBOTHBIY MHP

92 |Oxpana npupoast 1 0 0 VCTHBIH orpoc

93 |OcHOBHBIE IPUHIUIEI YCTOWYHBOTO Pa3BUTHS 1 0 0 VeTHsIi onpoc
YeJIIOBEYCCTBA U MPUPOJIBI

94 |PanmoHasibHOE MPUPOAONONIL30BaAHHE U 1 0 0 VCTHBIH onpoc
COXpaHeHHe OMOJIOrHYeCKOro pasHooOpas3us
3emiu

95 |O6o6mmenue no Teme «MHUKPOIBOIIOLUS U €€ 1 0 0 [TuceMeHHbIH
pE3YIBTATHI KOHTPOJTb

96 |O0o00mIeHME 110 TeMe «MaKpOIBONIOIUS U € 1 0 0 [TrceMeHHbII
PE3yIbTATHIY KOHTPOJTb

97 |O06o00meHue o Teme «IIporcxokaeHue U 1 0 0 VcTHbIH
pa3BHUTHE )KU3HH Ha 3eMJIey onpoc

98 |O06o0meHue o Teme «IIpoucxoxaeHue uenoseka |1 0 0 VCTHBIH ompoc
— aHTPOIOTeHE3)

99 |O6o06meHue 1Mo TeMe «IKOJIOTHUS — HAyKa O 1 0 0 VCTHBIR ompoc
B3aWMOOTHOIICHHSIX OPTaHH3MOBY

100 |O606menue no Teme «OpraHu3MBbl U cpena 1 0 0 VCTHBIR ompoc
OOMTaHMSDY

101 |OGoO0wmenMe o TeEME «DKOJIOTUS BUIOB U 1 0 0 VY CTHBIH ompoc
OIS

102 |O606menue no Teme «buocdepa — rmodanbHas 1 0 0 [T1chMeHHbIH
HKOCHCTEMa KOHTPOJIb
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIbHOI'O ITPOLECCA

OBSI3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYHEHUKA

1. buonorus: O6mas ouosnorus. 10 knacc. Yriny6nennsiid ypoBenb. YueOHuk 2021 | Conun H.U., 3axaposa
E.T., MamonroB C.I'., 3axapos B.b.

2. buonorus. O6mas 6uonorus. 11 kiacc. Yrinybnenusiit yposeHnb. YueOHuk 2022 | Mamontos C.I™.,
3axapos B.b., Connn H.I., 3axaposa E.T.

METOJUYECKHUE MATEPHUAJIBI AJI51 YUYUTEJIA
1. O6mas buonorus. 10 knacec. Metoauueckoe nocodue (yriyoiaeHHbIH ypoBeHb) 1776 aBTopsl: 3axapoB
Biagumup bopucosuu

2. O6uias buonorus. 11 knace. Meroandeckoe nocodue (yriayOneHHbI ypoBeHb) 2393 aBTOphI: 3aXapoB
Biagumup bopucosuy, /lemuues M.B.

MU D®POBBIE OBPA30BATEJ/IBHBIE PECYPCHBI U PECYPCbI CETU UHTEPHET:
Bubmoreka IIOK https://m.edsoo.ru/7f41c292

Bbubmuoteka IIOK https://m.edsoo.ru/7f41cc74

SkysmartKnacc

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIbHOTI'O ITPOLECCA


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74

YYEBHOE OBOPYJIOBAHMUE:

. Mogzens "Crpoenus kopHs"

. Mogens "Crpoenue cteds"

. Mogens "Crpoenue nucra"

. Tabnuua "Ctpoenue pacTUTeNbHON KIeTKH"
. Mozienb 1BeTKa KpeCTOLBETHBIX

. Mozienb 1BeTKa po301BETHBIX

. Moniens uBetka boGossie

. Mozeinp nBeTka nacia€¢HoBbIe

. Mozeinp nBETKa 371aKOBbIE

10. CkeneTsl pbIObL, JIATYIIKH, KPOJIHKA.

11. BnaxxHple npenaparsl JATYILIKH, KPICHI.

12. Yyyeno pblObl, BOPOHBI, KPHICHI.

13. Tabnup! "BayTpennee cpoenue poiobl”, "BayTpennee cpoenue narymku', "BHyTpeHHee cpoeHue
MJIEKOTIUTAIOUX "

14. Konnexiuu HaceKOMBIX-BpeIUTEIEH.

15. Monens "BHyTpeHHee cTpoeHue yenoBeka'
16. Monenp "Ckenet uenoBeka"

17. Moaens Mo3ra 4esoBeka

18. Tabnuma "CtpoeHune KUBOTHOU KIIETKH"
19. Moaenb cTpoeHus yxa, Iri1a3a 4eIoBeKa.
20. Mojenb it IpOBEACHUS peaHuMaIun « Makcum»\

O 01N DN =W —

OBOPYJIOBAHHUE JIUIs1 MTPOBEAEHU S IABOPATOPHBIX, IPAKTHYECKUX PABOT,
JTEMOHCTPAIIU:

1. Muxkpockon «tOnar 2I1-3m (310)

2. Habop mukpomnpenaparoB mo 00TaHuKe 6-7 KII.

3. Cnuiibl 1epeBbEB

4. Mogaens "Ctpoenus KopHs"

5. Mogens "Ctpoenue ctedms"

6. Mogenp "Ctpoenue naucra"

7.MaTepakTBHAS TOCKa

8. IIpoekTtop

9. I'epbapuu Mxu

10. I'epbapun MarmopoTHUKU

11. Mumku

12. I'epbapum cemeiicTBa pacTeHUI

13. HabGop MuKpoImpenaparoB o 300JI0THH 6-7 KII.

14. Paznatounsblii MaTepuas «PakoBUHBI JIBYCTBOPYATX MOJIFOCKOBY

15. HabGop MukpomnpenapaToB 1o aHAaTOMUH & KJI.

16. [IpoOupKu, XUMUYECKHE CTAKAHbI, MapJisi, HO ISl IPOBEICHUS OMBITOB IO BBISBICHUIO CBOHCTB
(EpMEHTOB CIIFOHBI U )KETYJA0YHOTO COKA.

17. Habop «Pacnuibl kocTei»
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