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MOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo yueObnomy npeamery "buonorus" (namee - Guosorus) Ha ypoBHE cpenHero oOmiero oopa3zoBaHus pazpaboraHa Ha
ocHoBe DenepabHOro 3akoHa ot 29.12.2012 Ne 273-®@3 «O6 ob6pazoBanuu B Poccuiickoii ®denepanuny, ®I'OC COO, Konuenuuu
[pernoiaBaHus yueOHoro npenMeTa «bruoaorus» 1 OCHOBHBIX MOJIOKEHHH (eaepanbHOl pabodeil mporpaMMbl BOCITUTAHUSI.

VYuebnsiii npenmer «buonorusy» yriyonéHnoro ypoBHs u3ydeHus (10—11 kmaccel) sBIsSETCS OOHUM M3 KOMIIOHEHTOB MPEAMETHOM
obmactu «EcrecTtBeHHO-HayuHble mpeamerb». CormacHo monoxenusM @I'OC COO mpoduibHble yd4eOHBIE MPEAMETHI, M3ydaeMble Ha
yrIyOJIEHHOM YpOBHE, SBISIIOTCA criocoboM muddepeHnmanuy oOydeHHs: Ha YPOBHE CpemHero oOmiero oOpa3oBaHHMs M TPHU3BaHbI
00ecTeYnTh MPEEMCTBEHHOCTh MEX/Iy OCHOBHBIM OOIIKM, CPETHUM OOILIUM, CPETHUM MPO(HECCHOHATBHBIM U BBICIINM 0Opa3oBanueM. B 1o
Ke BpeMs KaXIbpli M3 3TUX Y4eOHBIX IpPEIMETOB JOJDKEH ObITh OpPHUEHTUPOBAH Ha IPHOPUTETHOE pelleHHe O0O0pa30BaTeNbHbBIX,
BOCIIUTATEIBHBIX M PAa3BHUBAIONINX 3aJ1a4, CBA3aHHBIX C MPOQOpHEHTAIEeH 00yJaloNMXCcsl U CTUMYJIUPOBAHHEM HMHTEpeca K KOHKPETHOU
00J1IaCTH HayYHOT'O 3HaHMsI, CBI3aHHOIO C OMOJIOrHel, MEUIIMHOM, SKOJIOTHEN, IICUX0I0THeH, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHomy nipeamety "buonorus" na€t npeacTaBieHue o el U 3a7a4ax u3ydeHus yueoHoro npeamera «buonorusy
Ha yri1yOJn€HHOM ypOBHE, onpejessieT 00s3aTeabHoe (MHBApUAHTHOE) MPEIMETHOE COAEpIKaHUE, €ro CTPYKTYpUpOBaHHUE IO pa3zieiaM U
TeMaM, pacIpeesieHHe Mo KiiaccaM, PeKOMEHIYeT MOCJIEI0BATeIbHOCTh M3YYEHHUS! YYeOHOr0o MaTepuaja ¢ y4E€TOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Yy4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTed ofydaromuxca. B mporpamme mno Ouonoruu
peaJin30BaH MPUHLUI IMPEEMCTBEHHOCTH C HM3ydye€HUEM OHOJIOTMM Ha YpPOBHE OCHOBHOIO 00Iiero oOpas3oBaHus, Ojarojaps 4emy
IPOCMATPUBAETCSl HAIPABICHHOCTh HA TMOCIEAYyIOIlee pa3BUTHE OUOJOTMYECKUX 3HAHUM, OpPUEHTHPOBAHHBIX Ha (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS, SKOJIOTMUECKOTO MBIIUICHUS, IPEACTAaBICHUN O 310pOBOM 00pa3e >KHW3HHM, Ha BOCHUTAHHE
Oepe’KHOr0 OTHOIIEHUS K OKpY)Karolled NnpupoaHoil cpene. B mporpamme mo OMOJIOTMH TakKe IMOKa3aHbl BO3MOXKHOCTH Y4eOHOIO
npenMera «buonorus» B peanuszanuu TtpeboBanuii ®I'OC COO K mIaHUPYEMbIM JMYHOCTHBIM, METANPEAMETHBIM U HPEIMETHBIM
pesyabTataM oOy4yeHHMs M B (OPMHUPOBAHMU OCHOBHBIX BHUJIOB Yy4eOHO-IIO3HABATEIbHON JESITEIbHOCTH OOYYAIOLIMXCS MO OCBOEHUIO
coJiepKaHusl OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CpEIHEro 0011Iero o0pa3oBaHus.

VYuebublil npenmer «buonorus» Ha ypoBHE CpeiHEro oomero oopa3zoBaHMs 3aBeplIaeT OMOJIOTHYECKOe OOpa3oBaHUE B LIKOJE U
OpPUEHTHPOBAH Ha pacCIIMpPEeHHE U YriIyOJieHne 3HaHUM 00yJarouuxcs o KMBOM MPHUPOJIe, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHH,
SMOPHOJIOTUU ¥ OMOJOTHH PAa3BUTHUS, TEHETUKHU, CETIEKIIMH, OMOTEXHOIOT UM, SBOJIFOLIMOHHOTO YUEHUS U HKOJIOTHH.

N3ydyenne yuebHoro mpenMera «buonorus» Ha yriIyOJ€HHOM YpOBHE OpPHUEHTHPOBAHO Ha MOATOTOBKY OOydYaloIIUXCS K
NocJeyoIeMy OTYyYeHHUI0 OMOIOTHYeCKOro 00pa3oBaHus B By3axX U OpraHU3aIUsgX CPEIHEr0 MpodeccnoHaIbHOro oopazoBanus. OCHOBY
€ro CoJIep’KaHusl COCTABJIAET CHUCTEMa OMOJOTMYECKUX 3HAHUN, MOJNYYEHHBIX NpPH M3YyYEHUH OOYy4YalOUIMMUCS COOTBETCTBYIOLIUX
CHCTEMaTUYeCKHX pa3zesioB OMOJIOTHM Ha YpOBHE OCHOBHOIO obmiero oopasosanusi, B 10—11 kiaccax 3TW 3HAHUS MOJYy4YarOT Pa3BHUTHE.
Tak, pacmmpeHbsl U yriiyOJieHbl OMOJOTMYECKHE 3HAHHUS O PAacTeHHsX, >KMBOTHBIX, rpulax, OakTepusiX, OpraHu3Me dYesoBeKa, OOIIMX
3aKOHOMEPHOCTSX KH3HH, TOTIOJIHUTEIFHO BKIIFOUEHBI OMOJIOTHYECKHE CBEJICHUS MPUKIATHOTO U MMOMCKOBOIO XapakTepa, KOTOPbIe MOXHO
UCMOJb30BaTh KaK OPHEHTHUPBI Ui TMOCJIEAyHolero BelOopa mpodeccuu. Bo3moxHa Takke HHTErpanus OHOJIOIMYECKMX 3HAHHUU C
COOTBETCTBYIOLUIMMHU 3HAHUSMH, TOTYYCHHBIMU O0YYAIOIIUMUCS MIPH U3YUYE€HUH (PU3UKH, XUMUH, Teorpapuu 1 MaTEeMaTHKH.



CrpykTypa mporpamMMbl 1o yueOHOMy mpeamery "buonorus" oTpaxaeT CHUCTEMHO-YPOBHEBBIM M 3BOJIOIMOHHBIN MOIXOABI K
n3ydeHuto Ouonoruu. CorjgacHO UM, M3y4arOTcs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE Ul JKHUBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHU3aIfK, SBOJIOIUH OPraHWMYECKOro MHUpa Ha 3emiie, COXpaHEHHs OMOJOrMYecKoro pasHooOpasus miaHeTsl. Tak, B 10 kiacce
M3Y4YalOTCsl OCHOBBI MOJIEKYJIIPHOM M KJIETOYHON OMOJIOTHH, SMOPHOIOrUU ¥ OUOJIOTHH Pa3BUTHS, TEHETUKH U CEJIEKLINU, OMOTEXHOJIOTUH U
CUHTCTHYECKON OMOJIOTHH, aKTyalTH3UPYIOTCS 3HaHUs oOydarommuxcsi 1mo 0OTaHUKe, 300J0THH, aHATOMHH, (QU3HONOTHH YeloBeka. B 11
KJIacce U3y4aroTcsl SBOJIIOLIMOHHOE YYEHHE, OCHOBBI 3KOJIOTUU U yueHHe o0 Ouocgepe.

VYuebublii npenMer «buonorus» npusBaH 00ECHEYUTh OCBOCHHE OOYYAIOUIMMHCA OHOJOTMYECKHX TEOpUH M 3aKOHOB, WJCH,
IPUHLUIIOB M IPABUJI, JIEXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MMpa, 3HAHUH O CTPOEHHWH, MHOr0OOpasuu U
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, MONYJISIIHUU, OHOIEHO03a, AKOCHCTEMbI, O BBINAIOUIMXCS HAYYHBIX JOCTH)KEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOIMH, NPUKJIAJHBIX acleKkTax OMoJIOTMYecKuX 3HaHWU. [ pa3BUTUS U HOAJEp)KaHMs MHTepeca o0ydaroluxcs K
OMOJIOTUU HapsAy CO 3HAYUTEIHHBIM O0OBEMOM TEOPETHUECKOTO MaTepuana B COACPKaHUHM MPOTPaMMBbI MO OWOJIOTHUH TPETYCMOTPEHO
3HaKOMCTBO C UCTOpHUEN CTAHOBJICHMS U PA3BUTHUS TOM MM MHON 00JIaCTH OMOJIOTMH, BKJIAJOM OTE€YECTBEHHBIX U 3apyO€KHBIX YUEHBIX B
pelieHre BaXKHEUIINX OMOJIOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

Lenp u3yyenus ydeOHoro npeamera «buonorus» Ha yriayOnE€HHOM ypOBHE — OBJaJieHHE O0y4YaroIUMUCS 3HaHUSMH O CTPYKTYpPHO-
(YHKIMOHATHPHON OpraHU3allMH XUBBIX CHCTEM Pa3HOTO paHra W NMpUOOpEeTeHHEe YMEHHWH HCIOJIb30BaTh 3TH 3HAHHS B (pOopMHUpOBaHUH
UHTepeca K onpeAenéHHoi o01acTu npodecCuOHAIbHON e TeIbHOCTH, CBSI3aHHOM ¢ OMosoruei, win K BbIOOpY y4eOHOro 3aBefeHUs IS
MIPOJOJKEHHSI OMOJIOTMYECKOT0 00pa30BaHUsl.

JlocTiKeHHe 1eu u3yueHus: ydyeOHoro npeamera «buonorus» Ha yriyOon€éHHOM ypoBHE OOECIeYMBAETCSl PELICHHEM CJeIyHOIUX
3aja4:

OCBOCHHE OO0YYAIOUIUMHUCS CHCTEMbl OHMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTMYECKUX TEOPHSIX, KOHIEMUUAX, TUIOTEe3aX,
3aKOHAaX, 3aKOHOMEPHOCTSX U MpaBUjlax, COCTABISIOLUINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYI0 KapTUHY MUPA; O CTPOEHUH, MHOr000pa3uun
U 0COOEHHOCTSAIX OMOJIOTMYECKUX CHCTeM (KJIETKa, OpraHu3M, MOMyJsALus, B, OuoreoneHos, Ouochepa); 0 BBIJAIOIMINUXCS OTKPBITHAX U
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYalolUXCs C METOJaMHU IO3HAHMs >KUBOW MPUPOBI: HCCIENOBATEIbCKUMHU METOJaMU OHOJIOTMYECKHX HayK
(MONEeKyNApHON M KJIETOYHOW OMOJIOTHHU, SMOPHOJIOTUU M OUOJIOTMH Pa3BUTHS, TEHETUKHU U CEIEKIUH, OMOTEXHOJOTUN U CUHTETUYECKON
OMO0JIOTUH, TAJEOHTOJIOTUH, 3KOJOTHUH); METOJaMH CaMOCTOSITEIbHOIO MPOBEACHUSI OMOJIOTMYECKUX HMCCIEOBAHUN B J1a0OpaTOpuu U B
npupo/ie (HabroIeHne, U3MEPEHHE, SKCTIEPUMEHT, MOJICITMPOBAHNUE);

OBJIa/IEHUE 00YYAIOLIMMHCS YMEHUSMHU: CAMOCTOSITEIbHO HaXOAUTh, AHAJIM3UPOBATH U UCIIOJIb30BaTh OMOIOTHUECKYI0 HH(OpMAIIHIO;
M0JIb30BAaThC OMOJIOTUYECKOW TEPMHUHOJOTHEN M CHMBOJHMKOH; yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJOTMM M COLHUAIbHO-
HSKOHOMHYECKUMH M 3KOJOTMYECKUMH TMpoOJIeMaMH 4eJIOBEYECTBA; OLIEHWBATh MOCIEACTBHS CBOEH AEATENbHOCTH IO OTHOLIEHHIO K
OKpY’Karolllel NpUPOJHOU cpeie, COOCTBEHHOMY 3[0POBBI0 M 3/I0POBBIO OKPYKAIOIIMX JIOJeH; OOOCHOBBIBaTH M COOJIOJATh MEpbI
npodMIakTUKA WHQPEKIUOHHBIX 3a00JIeBaHuil, MpaBWia TOBEACHMS B Tpupoae U obecreueHHs Oe30MacHOCTH COOCTBEHHOM
KU3HEJEATEIbHOCTH B UPE3BbIYANHBIX CUTYyallUSIX MPUPOJHOIO M TEXHOTEHHOI'O XapaKTepa; XapaKTepu30BaTb COBPEMEHHBIE Hay4yHbIE
OTKPBITHS B 00JIaCTH OUOJIOTHH;



pa3BUTHE Y 00YYAIOMINXCS UHTEIIEKTYalIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH B MpOIlecce 3HAKOMCTBA C BBIIAIOIIUMUCS OTKPBITUSIMU
U COBPEMEHHBIMHU HCCJIEIOBAaHUSIMU B OHOJOTHH, pEIIaeMbIMH €10 MpoOJieMaMH, METOAOJOrHed OHOJIOTHYECKOro HCCIIEOBaHMUS,
MPOBEJICHUSI OIKCIIEPUMEHTAIBHBIX HCCIICIOBAHHMA, PEIICHUS OWOJIOTMYECKUX 3a7ad, MOJCITUPOBAHUS OHOJIIOTUYECKUX OOBEKTOB U
MIPOLIECCOB;

BOCIIUTAHHE Yy OOYYAIONIUXCS [IEHHOCTHOTO OTHOIICHUS K JKMBOW NPHUPOJIE B LEIOM U K OTACTHHBIM €€ OOBEKTaM U SBICHUSM;
(dbopMUpOBaHHE IKOJIOTHYECKOM, TEHETHUECKON TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEACHUS B PUPOE; MHTETPALIMU €CTECTBEHHO-HAYUYHBIX
3HAHUIM;

npruoOpereHne OO0yYaroNIMMUCS KOMIIETEHTHOCTH B PAlMOHAJIBLHOM MPHUPOIONOIB30BaHUU (COOIIOEHUE MpaBUiI IMOBEACHUS B
MIPUPOJIC, OXPaHbl BHIIOB, IKOCHCTEM, OMOCc(hepsl), COXpaHEHUH COOCTBEHHOTO 3J0OPOBBS U 3IOPOBBS OKPYXKAIOMIMX JIOACH (CoOM0IeHus
Mep mnpodunakTuky 3aboneBaHuii, obOecreueHHe OE30MACHOCTH JKU3HENCATENbHOCTH B YpPE3BBIUANHBIX CHTYalMsIX MPUPOJHOTO U
TEXHOTEHHOI'0 XapaKTepa) Ha OCHOBE UCIOJIb30BAaHUS OMOJIOTHYECKUX 3HAHUN U YMEHUH B TTOBCEIHEBHOMN XKU3HU;

CO3/IaHH€ YCIIOBUH JUIsl OCO3HAHHOTO BbIOOpa OOYYarOIIMMHUCA WHIWBUIYaTbHOM 00pa30BaTeIbHONW TPACKTOPUHU, CIIOCOOCTBYIOIICH
MOCIIEAYIOMEMY MTPOo(dhecCHOHATEHOMY CaMOOIPEICIICHHIIO, B COOTBETCTBUN C MHIWBHIyaTbHBIMA HHTEPECAMHU U TIOTPEOHOCTSMHU PETHOHA.

OO1iee uncIo YacoB, OTBEJCHHBIX HAa U3y4yeHUE OUOJIOrHH Ha YTIyOJIeHHOM YpOBHE CpeqHEro olmiero oopasoBanus, cocrapiser 204
yaca: B 10 kiacce — 102 gaca (3 yaca B Henento), B 11 kiacce — 102 yvaca (3 yaca B Heneno).

OT160p opranuzanoHHBIX GOPM, METOJIOB U CPEJCTB O0YyUEHUsI OMOJIOTUU OCYIIECTBISETCS C yUETOM Crielu(UKH ero CoAepKaHus U
HANpPABICHHOCTH Ha TIPOJOJDKCHHE OMOJOTHYECKOro OOpa30BaHHUS B OPraHU3ALUSAX CPEIHET0 NPO(PECCHOHATHHOTO M BBICHIETO
o0Opa3oBaHHUsI.

OO0s13aTeIIBHBIM YCIIOBHEM TIPU 00YUICHHH OWOJIOTHH HA YIITyOJEHHOM YPOBHE SIBJISICTCS ITPOBEICHUE JTA00PATOPHBIX U MPAKTHICCKIX
pabot. Takxke ydyacTue 00y4arOIIUXCS B BBIMOJTHEHUH MPOEKTHBIX U Y4eOHO-UCCIEA0BATEIbCKUX PabOT, TEeMAaTHKa KOTOPBIX OMpPEesIeTcs
VYUTEIEM Ha OCHOBE UMEIONIUXCS MAaTEePUATHbHO-TEXHHYECKUX PECYPCOB U MECTHBIX IPUPOTHBIX YCIOBHIA.

COJAEPKAHUE OBYYEHUS

10 KJIACC

Copep:xaHue MporpaMMebl, BEIICIIEHHOE KYPCU80M, HE BXOJUT B IPOBEPKY roCyAapcTBEHHOM nToroBoii arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OUoyOrHsi — KOMIUIEKCHas Hayka. KpaTkas wictopusi pa3BUTHS OHoONOTHH. bruonornueckue HayKu W U3ydaemble UMU
npo6sembl. @yH1aMeHTaNIbHbIE, TPUKJIaIHbIE U TOMCKOBBIE HAYYHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HayeHne OMOJIOTUU B (POPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAay4yHOW KapTuHBI Mupa. Ilpodeccuu, cBga3annbie ¢ Ouonoruei.
3HaueHue OUOJIOTHH B MIPAKTUYECKON AESITEbHOCTH YeNIOBEKa: MEAUIIMHE, CEIbCKOM XO035IICTBE, MPOMBIIIIIEHHOCTH, OXPaHE MPUPO/IBL.

JdemMoHcTpanuu

[Toptpertsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japun, Y. T'apseii, I'. Mennens, B. Y. Bepnanckuii, 1. I1.
[TaBnos, U. 1. Meunukos, H. . BaBunos, H. B. Tumodees-Pecosckuii, . Yorcon, @. Kpuk, /1. K. benses.

Tabmuis! u cxeMbl: «CBsI3b OMOJOTHH C APYTUMHU HayKamuy, «CrcreMa OMOJ0THYECKUX HAyK».

Tema 2. ’KuBble cucTeMbl U UX U3YYEeHHUE



JKuBble cuctembl Kak npeaMmer usydeHus 0mosiorud. CBOMCTBA KUBBIX CHCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTH H
L[EJIOCTHOCTh, CJIOKHOCTh W YHOPSAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHU3allvs, CAMOBOCIIPOHM3BEICHHUE, DPa3ApPaXKHUMOCTH,
U3MEHUYUBOCTb, POCT U pa3BUTHE.

YpOoBHU OpraHM3aly KHUBBIX CHCTEM: MOJICKYJSAPHBIA, KJICTOYHBINA, TKAHEBBIH, OPraHU3MEHHBIN, MOMYJIALHOHHO-BHI0BOIA,
HKOCHUCTEMHBIHN (OnoreoneHoTHueckuii), ouocdepusiii. [Ipomeccrl, nmpoucxoasmme B XKUBBIX cucTeMax. OCHOBHBIC MPH3HAKH KHBOTO.
Kuznp kak ¢popma cymiecTtBoBanus Matepun. Hayku, u3yyaroniye >KkuBble CHCTEMBI Ha Pa3HbIX YPOBHSX OpraHU3alliH.

N3ydenue xuBbIX cUcTeM. MeTobl Ononorndeckoii Hayku. HaGmroneHue, nu3MepeHue, SKCIEPUMEHT, CUCTEMAaTH3aIlis, METaaHaIu3.
[TonsTre o 3aBUCHUMON U He3aBHUCUMOM nepeMeHHoM. [InanupoBanue sxcnepumenta. [locranoBka u npoBepka runote3. Hynesas runoresa.
[TonsaTue BBIOOPKH 1 €€ 10CTOBEpHOCTh. Pazdopoc B Gnonornyecknx AaHHbIX. OLEeHKa JOCTOBEPHOCTH MOTYYEHHBIX pe3yabTaToB. [Ipudnnel
HCKa)XEHUS Pe3yIbTaToOB IKCIepUMEHTa. [[oHATHE CTaTHCTUYECKOTO TECTA.

JdemMoHcTpauuu

Tabnuiert u cxembl: «OCHOBHBIE NpU3HAKK JKU3HHU», «buonorumueckue cuctembl», «CBONCTBA KUBOW MaTepum», «YpPOBHHU
OpraHM3alMK >KUBOM MPUPOAb», «CTpoeHHE )KUBOTHOM KIeTKN», «TKaHU KMBOTHBIX», «CHUCTEMBI OPraHOB YEJOBEUYECKOI'O0 OpPraHU3May,
«buoreonenos3y», «buocdepar, «MeToabl U3yUdeHUS KUBOI TPUPOIBI».

ObopynoBanue: J1abopaTopHOE 000PYIOBAHUE [IJIsl TPOBEICHUS HAOII0ICHUM, U3MEPEHHH, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «/crnonp3oBaHNE PA3TUYHBIX METOJIOB IIPU U3YUYCHUHU KHUBBIX CHCTEM).

Tema 3. buosorusi KjieTku

Knerka — cTpykTypHO-(hyHKIIMOHAIbHAS eAMHULA KHUBoro. Victopust oTkpeiTus kieTku. Pabotsl P. I'yka, A. JleBenryka. Kierounas
teopus (T. [lIBann, M. llneiinen, P. BupxoB). OcHOBHBIE IIOJIOKEHUSI COBPEMEHHOM KJIETOUHOM TEOpHUH.

Metoabl MOJEKYISPHOM M KIETOYHOM OMOJNIOTMU: MHKPOCKONMs, Xpomarorpadus, 3JIeKTpodope3, METOJ MEUYEHBIX aTOMOB,
g depeHInaIbHOe LIEHTPUPYTrUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue uxcupoeanuwvix Kiemok. DIEKTPOHHAs MUKPOCKOIHSL.
Koughoxanvnas muxpockonus. Bumanvhoe (npusicusnentoe) uzyyeHue Kiemox.

JdemMoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. Illneinen, P. Bupxos, K. M. bap.

TaOmuis! u cxeMbl: «CBETOBOM MUKPOCKOM», «DIEKTPOHHBIN MUKpOCKO», «McTopus pa3BUTUS METOJ0B MUKPOCKOIIHH.

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpenapaThl paCTUTEIbHBIX, J)KUBOTHBIX M OaKTEpUAIbHBIX KJIETOK.

IIpakTuyeckasi padora «M3yueHne MeTOJOB KJIETOYHOM Owosorun (xpomarorpadus, smekrpodopes, mauddepeHInaIbLHOe
ueHtpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKH

XHUMHUYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U YIbTPAMUKPOIJIEMEHTHI. Bosa u €€ posib Kak pacTBOPUTEINs], pearcHTa, y4yacTHe B
CTPYKTYPUPOBAHUHU KJIETKH, TEIUIOPErysaiuu. MuHepaabHble BEllecTBa KJIETKH, UX OHOjorudeckas poib. Poilb KaTHOHOB U aHHMOHOB B
KIIETKE.

Oprannueckue BemiecTBa KIETKH. buomornueckue mommmepbl. benku. AMHHOKHCIOTHBIN cocTaB OenkoB. CTpyKTypbl OelKOBOMH
MoJekyibl. [lepBuuHas cTpykrypa Oeika, menTHIHas CBs3b. BropuyHas, TpeTuuyHasi, YeTBepTUYHAsA CTPYKTYphI. [lenaryparus. CoiicTBa
oenkoB. Knaccudukarus 6enkoB. buonorndeckue hyakuun 6eakoB. /Ipuonsi.



VYraeBoasl. MoHOcaxapuabl, AMCAXapHbl, OJIMrocaxapuibl M moiucaxapuabl. OOmMi miaH CTPOeHHS M (PU3UKO-XUMHUYECKHUE
CBOMCTBa yriaeBo10B. buonornyeckue GyHKIMH yIII€BOIOB.

Jlumuael. I'mapodunsHO-TUApOodOOHBIE cBOMCcTBa. Kiaccudukamms nununos. Tpuriauuepusasl, Gocoaunuiasl, BOCKH, CTEPOHUIBI.
buonoruueckue ¢ynknuu nunuaoB. OOmue cBOWCTBA OWOJIOTMYECKUX MeMOpaH — TEeKy4yecTb, CHOCOOHOCTh K CaMO3aMbIKAHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kucinotel. JJHK u PHK. Ctpoenue nyknenHoBwix kuciot. Hykneoruasl. [lpuHuun xkommiementapHoctu. IIpaBuiio
Yapradda. Crpykrypa JIHK — nBoitnas cnupans. Mecronaxoxaenue u ouonornueckue ¢pyakiuu JJHK. Bunet PHK. @yakiuu PHK B
KJIETKE.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Moniekyne AT®. Buonormdeckue ¢ynkinuu AT®. BoccraHoBieHHBIS
MEePeHOCUYNKH, HuX (QYyHKUUU B KieTke. [pyeue nykneosuompugocpamor (HT®@). CexBenupoBanue JIHK. Memoowr eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHas 6uonorusi: buoxumMmuyeckue 1 0nopu3nvecKre UCCiIe0OBaHus COCTaBa U MPOCTPAHCTBEHHOUW CTPYKTYpbl OMOMOIEKYII.
Mooenuposanue cmpykmypul u QyHKyuti OUOMONIEKY1 U ux Komniekcos. Komnvromepnoiii ousaiin u opeanudeckuti cunmes 6UOMONEKY U UX
HenpupooHvIX AHA0208.

JdemMoHcTpauuu

[Hoptpertsr: JI. [lonunr, x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panxnun, @. Canrep, C. [lpy3unep.

Huarpammsl: «PacnpeneneHne XMMAYECKUX 3JIEMEHTOB B HEXKUBOW NpUpone», «PacrpeneiieHne XMMUYECKUX JIEMEHTOB B JKMBOU
IIPUPOJE».

Tabmuipr u cxembl: «llepuoanueckas Tabnuia XUMUYECKUX 3JIEMEHTOB», «CTpoeHue MOJIEKYJbl BOJbl», «BemiecTBa B cocTaBe
OpraHu3MoBy, «CTpoeHue MoJeKyibl 0enka», «CTpyKTypbl O€IKOBOM MONeKynb», «CTpoeHHEe MOJIEKY YIIIeBOAOBY», «CTpOeHHE MOJIEKYII
Tunua0By», «HykiienHoBble KUCTOTHY, «CTpoeHne MOIeKyabl ATO.

OO6opynoBaHue: XUMUYECKas ocyia 1 000py10BaHHE.

JlabopaTopHas padora «OOHapyxeHHe OETKOB C MTOMOIIBIO KAaUeCTBEHHBIX PEAKITUN».

JlabopaTopHasi padora «lccnenoBaHue HyKJIEMHOBBIX KMCIIOT, BBIAEIEHHBIX U3 KIETOK Pa3IMYHBIX OPIraHU3MOBY.

Tema 5. CTpoenue u GyHKIMHU KIETKH

Tumnel KJIETOK: SyKapHOTHYECKas U poKaproTHueckas. CTpyKTypHO-()yHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.

Crpoenne mnpokapuorhdeckoil kietrku. Kiierounas creHka Oaktepuili u apxeid. OcoOEHHOCTH CTpOEHUs TeTepoTpodHON U
aBTOTPO(HON MPOKAPUOTUUECKUX KJIETOK. MeCTO U poJib MPOKapUOT B OMOIIEHO3aX.

CrpoeHne U (QYHKIMOHUPOBAaHHME JyKapuHoTHyecko kieTku. Ilnasmatuueckas wMemOpana (minasmanemma). CrpykTypa
IU1a3MaTH4ecKkoil MeMOpaHbl. TpaHCIIOPT BeLIECTB yepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: maccuBHbIN (quddy3us, obneruénnas auddysus),
aKTUBHBIN (NMEPBUYHBIM U BTOPUYHBIM aKkTUBHBIN TpaHcmnopT). [lomynmponunaemocts MemOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca.
OHAOIMTO3: MTUHOIMTO3, (paronuTo3. Jk3o1uTo3. Kinerounas crenka. CTpykrypa v QyHKIIMH KIETOYHOM CTEHKH pacTeHUil, rpuoOoB.

Huromnaszma. Ilutozoms. [lurockener. JIBmwxkenuwe murTomuiazmbl. OpraHouabl KiIeTKH. OTHOMEMOpPaHHBIC OPTaHOWIBI KIIETKHU:
sHpomnazmatrueckas cetb (JI1C), anmapar ['onbaku, TM30COMBI, UX CTpOoeHUE U QPYHKIMH. B3auMoCBsA3b 0IHOMEMOpPAaHHBIX OPTaHOMIOB
kieTku. CTpoeHHE TPaHyISIPHOTO peTuKyiayma. Mexanusm nanpaesnenus 6enxos ¢ IIC. CuHTE3 pacTBOPUMBIX 0enKOB. CHHTE3 KJICTOYHBIX



MeMmOpaH. ['mankuii (arpanynasipHbIi) sHIOMIIa3MaTHYECKU peTukyinyM. CekperopHast pyHKIuUs anmnapara ['onsmku. Moougukayus 6enxkos
6 annapame Ionvoxcu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHCIOPT BEIIECTB B KIETKE. Bakyonn pacTUTENBHBIX KJIETOK.
Knerounsiii cok. Typrop.

ITosryaBTOHOMHBIE OpPraHOMAB! KIETKU: MUTOXOHAPHH, IUIACTUABL. [Ipoucxoocoenue mumoxonopui u naacmud. Cumobuocenes (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHne W (QyHKIMM MUTOXOHAPHHA ¥ TuiacTul. [lepBUYHBIC, BTOPUYHBIE M CIIOXXKHBIC IUIACTHU]IBI
(OTOCHHTE3UPYIOIUX 3yKapUOT. XJIOPOILIACThI, XPOMOILIACTBI, JIGHKOIUIACTHI BHICIIUX PACTEHUH.

HememOpannsie opranouabl kiaetkun CTpoeHune W (QyHKIUM HEMEMOpPaHHBIX OPTaHOUJOB KIETKU. PuGocomsl. [lpomesicymounvie
Gunramenmol. MUKpOUIAMEHTbI. AKMuHo8ble Mukpoguiamernmol. MbIIEUHbIE KIETKH. AKMUHOBblIE KOMNOHEHNMbl HEMbIUEYHBIX KIEMOK.
Muxkpotpy6ouku. Kinerounsiii nentp. CTpoeHue U JBH)KEHUE KT'YTHKOB U pecHHYeK. MUKpOTpyOouku mutoruiasMel. Llentpuons. Benku,
accoyuupoganuvie ¢ MUKpOQuiIameHmamu u Muxpompyooukamu. Momopusvie benxu.

Snpo. OOomouka siapa, XpOMAaTWUH, KAapHOIUIa3Ma, SAPBIIIKH, WX CTpOeHHE W (QYHKIUH. SnepHblid OENKOBBIA MAaTpHKC.
IIpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B MHTEpP(A3HOM sjipe. Jyxpomamun u cemepoxpomamun. benkn XpoMaTHHa — T'MCTOHBI.
Junamuxa soeproii ob6onouku 6 mumose. Aoepuwiti mpancnopm.

Knerounble BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT (PacTUTENIbHOM, )KUBOTHOM, I'pUOHOIN).

JdemMoHcTpauuu

[Hoptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabnuipl u cxembl: «CTpoeHUE FYKApUOTHUUECKON KIETKn», «CTpOeHHE XKUBOTHOM KIETKH», «CTpOEHHE PACTUTENBHON KIIETKH,
«CTpoeHre MUTOXOHAPUNY, «SAnpo», «CTpoeHHe MPOKAPUOTHUECKOMN KIETKH.

O6opynoBaHHe: CBETOBOM MMKPOCKOI, MHKpPOIPENapaTbhl PACTUTENbHBIX, KUBOTHBIX KIIETOK, MHKpPOIIpenapaThl OakTepHaaIbHBIX
KJIETOK.

JlabopaTopHasi pabora «l3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOUHONH MEMOpPaHBD».

JlabopaTopnasi padora «lccnenoBanue niaa3zMonnsa U JeI1a3MoiIn3a B paCTUTENIbHBIX KIETKaX».

IIpakTnyeckas padora «/3ydyeHne NBUKEHUS IUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallieHHe JHEPTUH B KJIeTKe

AcCCUMMIISIINS U TUCCUMMIISIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tumnsl 0OMeHa BelecTB: aBTOTPO(MHBIN U rerepoTpodHbId. YyacTue
KHCIIOpO/la B OOMEHHBIX IIpoleccax. OHepreruuyeckoe oobecriedyeHne kieTku: mnpeBpameHue ATdD B oOMeHHBIX Mpoleccax.
depMeHTAaTUBHBIN XapakTep peakuuil KJIeTouHoro Mmetaboansma. @epMeHTHI, UX CTPOCHHE, CBOMCTBA U MeXaHHU3M JieiicTBusi. KopepMeHThI.
Otnuuust  (epMEeHTOB OT HEOPraHMYEeCKHX KaTaJlu3aTopoB. belku-akTUBaTOpel U OENKU-MHTHOUTOPHI. 3aBHUCHMOCTh CKOpPOCTHU
(epMEeHTATUBHBIX PEaKIMii OT Pa3InYHbIX (PaKTOPOB.

[lepBUYHBIIl CMHTE3 OPraHWYECKHX BEMIECTB B KJeTKe. DOTOCUHTE3. AHOKCUCEHHbIU U OKCU2EHHblU ¢homocunmes y Oaxmepuil.
Csemocobuparowue nuemenmyl U nueMeHmyvl peaKyuonHo2o yenmpa. Poiab XJ10poriacToB B npouecce GporocuHTe3a. CBeToBask U TEMHOBAs
dazer. Domoovixanue, Cs., C4- u CAM-munwvt pomocunmesa. llpogykTuBHOCTH PoTOCHHTE3a. BiusHue pasnuyHbix pakTopoB Ha CKOPOCTh
¢dorocunTesa. 3HaueHne HOTOCUHTE3A.



XemocuHTe3. PazHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HHUTpHU(UUUpYIOmKE OakTepuu, Keae300aKkTepuu, cepobakTepuu,
BOJOPOJHbIE OaKTepUU. 3HAYEHHE XEMOCHUHTE3A.

Amnas’poOHbIe opranu3mMbl. Buel 6posxkenust. IIpoxyKTsl OpoKEHHS M UX UCTIOIB30BAHUE YEIOBEKOM. AHA3POOHBIE MUKPOOPTaHU3MBI
KaK 00bEKThl OMOTEXHOJIOTUU U BO30YIUTEIN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. DTambl dHEpreTudeckoro oomena. [loaroroBuTenbHbIN dTan. [NMHUKONMM3 — OECKUCIOPOIHOE PACHICTUICHNE
TJIIOKO3BI.

buonornueckoe okucieHue, Wik KJIETOYHOE JibIxaHue. Poib MUTOXOHIpHI B mpolieccax Onosiornueckoro okucienus. Llukmnyeckue
peaknuu. OxuciautensHoe hochopunupoBanue. Iuepeus membpannoco epaouenma npomonos. Cunmez AT®.: paboma npomonnou ATD-
cunmaswl. [IpermyniecTBa a3poOHOTo MyTH 0OMEHA BEUIECTB Mmepea aHadpoOHBIM. I(H(HEKTHBHOCTH SHEPTETHUECKOTO OOMEHA.

JdeMoHcTpamun

[oprpetsr: JIxk. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuis! u cxeMbl: «@OTOCHHTE3Y, «DHEpPreTudecKkuit ooMen», «brocunres 6enka», «CtpoeHue hepMeHTay, «XeMOCUHTE?Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYAOBaHUE AJIs IPUTOTOBIEHUSI IOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPETIapaToB.

JlabopaTopnasi padora «l/3yueHne KaTaJIUTHUECKON aKTUBHOCTH (DepPMEHTOB (Ha MPUMEpPE aMUIIa3bl WM KaTalasbl)y.

JlaGopaTopnas padora «/3yueHne hepMEHTATUBHOTO pacIIEIUICHH TEPOKCHIA BOJIOPO/IA B PACTUTEIBHBIX M dKUBOTHBIX KIETKAX».

JlabopaTopnasi padora «CpaBHeHUE NPoIeccoB (POTOCHHTE3A M XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE TPOLIECCOB OPOKEHUSI U IBIXAHUSI.

Tema 7. HacaencrBenHass nHGOPMALHA U pean3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTH B PEAKIMSAX MAaTPUYHOIO CHHTe3a. Peanusaius HacieICTBEHHOU

uHpopmanuu. ['eHeTnueckuii kox, ero cBoiicTtBa. Tpanckpunuuss — wmarpuudblii cuHTe3 PHK. IlpuHmunsl TpaHCKpuUNLuu:
KOMIUIEMEHTAPHOCTh, aHTHUIAPAUIENBHOCT, aCUMMETpU4HOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoti Kiemke.
Hexooupyrowue PHK.

Tpancmsiust u e€ srtanbl. Yyactue TpancnopTHeix PHK B Oumocuureze Oenka. VYcnoBusi OumocuHresa Oenka. KoaupoBanue
aMMHOKHUCIIOT. Ponib pubocom B OnocuHTe3e Oernka.

Cosepemennvie npedcmasienus o cmpoeruu 2eog. OpraHnu3anus reHoMa y IpOKapruoT M DYKapHOT. Perynsius akTHBHOCTH T€HOB Yy
npokapuoT. ['unoresa onepona (®. XKaxo0, XK. Mano). Monexyrapuvie mexanusmvl dKkcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsiysi 0OMEHHBIX MTPOIECCOB B KileTKe. KileTouHbIi romeocTas.

Bupycel — HeknerouHsle (OpMBI KU3HU U oOnuratHele napasutbl. CTpoeHHE MPOCTBIX U CIOXKHBIX BHUPYCOB, PETPOBHUPYCOB,
Oakrepuodaros. Kusnennviii yuxn JJHK-codepocawux supycos, PHK-cooepacawux supycos, bakmepuoghacos. Obpammuas mpancKkpunyus,
pesepmasa, unmezpasd.

BupycHsie 3a00sieBaHus yenoBeka, KUBOTHBIX, pacteHuid. CITNJI, COVID-19, conmanbHple 1 MEAUITUHCKHE TPOOIIEMBI.

Buounghopmamura: unmeepayus u ananuz donvuux maccusos («bigdatar) cmpyxkmypruix 6uonocuueckux oannvix. Hanomexnonozuu
6 ouonoeuu u meouyune. Ilpoepammupyemvie pynxkyuu 6eaxos. Cnocobvt 00cmasku 1eKkapcma.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUI.



Tabmuie! u cxeMbl: «bruocuHTe3 Oenkay, «I eHeTrndeckuii Koy, «Bupyce», «bakrepuodarm.

IMpakTnyeckas padora «Co3nanne MOJICIH BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKHU

Knerounsnii nukn, ero mepuoasl u perymsnus. Matepdaza u mMuto3. OcoOEHHOCTH MPOIECCOB, MPOTEKAIIUX B HHTEpdase.
[ToaroroBka kietku K aeneHuto. [IpecunreTnyeckuit (MOCTMUTOTUYECKHM), CHHTETUYECKUM M MOCTCUHTETUYECKUN (MIPEMUTOTHUECKUIN)
nepuobl HHTEp(dassl.

Marpuunsiii cunre3 JJHK — permmukanus. Ilpuamuner permmkanuu JJHK: koMIiuieMeHTapHOCTb, IOJIYKOHCEPBAaTUBHBINA CHUHTE3,
aHTUNapauieIbHoCcTh. Mexanusm peruukaruu JJHK. Xpomocomsl. Ctpoerue xpomocom. TemoMepsl u Teomepasa. XpoMOCOMHBIN HaOOp
KJIETKH — KapuOTUI. JIUMIONIHBIN U TarIouaHbIH HAaOOpbl XpoMocoM. I'oMonorunyabie XpoMocoMbl. [10J10BbIE XpPOMOCOMBI.

Henenne knerkn — muto3. CTaguum MUTO3a M MPOUCXOJAIIME B HUX Hpouecchl. Tumbl MuT03a. KaprnokuHe3 U IIUTOKUHES.
buonornueckoe 3Ha4eHHE MUTO3A.

Perynsmus mutoTndeckoro nukia kietku. [IporpamMupyemas kietouHas rudesb — aronros.

Knerounoe si1po, XpoMOCOMBI, (QYHKIIMOHANbHAsE TeHOMUKA. Mexanuzmvl nponugepayuu, oupgpepenyuposku, cmapenus u eubenu
knemok. «Lugpposas knemkay — buounghopmamuuecxkue mooenu QYHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpauuu

Tabmuis! u cxeMbl: «KU3HEHHBIN LUK KIETKNY, «Muto3y», «Ctpoenue xpomocom», «Permmukarnus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenaparhbl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlabopaTopnasi padora «l3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopnas padora «Halmtonenrne MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOTIpErapaTax)y.

Tema 9. Ctpoenne u pyHKIMH OPraHu3MoOB

buonoruueckoe paznooOpazue opranu3mMoB. OJHOKIIETOUHBIE, KOJOHUAIbHbBIE, MHOTOKJIETOYHbIE OPIaHU3MBI.

OCOOEHHOCTH CTPOEHUS M JKU3HEAEATENbHOCTH OJHOKJIETOYHBIX OpPraHu3MOB. bakrepuu, apxeu, OIHOKJIETOYHBIE TIPHUOBI,
OJIHOKJIETOYHBIE BOJOPOCIIH, IPYrue NpOTUCTHI. KOJIOHNanpHbIE OPraHU3MBI.

B3aumocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI OpraHoB. OpraHu3M Kak equHoe Lenoe. ['omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEH: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOJSAIIAS, OCHOBHAs, MeEXaHHYECKas.
OcobeHHocTH CTpoeHus, QYHKIHMHA U pacloI0KEeHUs TKaHEeH B OpraHax pacTeHUH.

TkaHu )XKMBOTHBIX W 4YeJoBeKa. THIIbI KMBOTHBIX TKaHEH: 3MHUTENHalIbHAsA, COCIUHUTENbHAsA, MblllleuHas, HepBHas. OcOOEeHHOCTH
CTpoeHus1, PyHKIUI U pacroNIOKEeHHs TKaHEeH B OpraHax *KHBOTHBIX U YEIOBEKa.

Opransl. BeretaTuBHbBIE U TeHEPaTUBHBIE OpraHbl pacTeHU. OpraHbl U CHCTEMBI OPraHOB KUBOTHBIX U 4eloBeka. OyHKIIMN OPraHOB
U CUCTEM OpPraHOB.

Omnopa tena oprann3moB. Kapkac pactennii. CkeneTsl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX KMBOTHBIX. HapyXHbII 1 BHYTpEHHHI
ckeneT. CTpoeHNe U TUIIBI COEAMHEHUS KOCTEM.

JIBu>keHne OpraHu3MoB. JIBWKeHME OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOUIHOE, KIYTHMKOBOE, pecHH4YHoe. JIBrkeHue
MHOTOKJICTOYHBIX PAacTEHUI: TPOMM3MBI U HACTHUHU. [[BI)KEHHE MHOTOKJIETOYHBIX KUBOTHBIX M YEJIOBEKA: MbIIIEYHAs cuctema. Pedrexc.
CkeneTHbIe MBIIIIBI U UX padoTa.



[Muranue opranusmos. IlornomieHue BOJBI, YIJIEKUCIOTO Ta3a M MUHEPAIbHBIX BEIIECTB pacTeHUsIMU. [luTaHue >KUBOTHBIX.
BrayTpunosnoctHoe u BHYTPUKIETOYHOE numieBapeHue. [IuTaHue IMO3BOHOYHBIX KUBOTHBIX. OTHENbl NUIIEBAPUTEIBHOTO TPAaKTa.
[TumeBapurTenbHbie Kkene3nl. [IueBapurenbHas cucTemMa 4eJI0BeKa.

Jbixanue opranu3moB. Jlpixanue pacrenuil. [[pixanue xuBoTHBIX. Juddy3us razos yepes nmoBepxHOCTh KiIeTku. KoxHoe apixaHue.
JlpixatenbHass TOBEpXHOCTh. JKaOepHoe u I€royHoe mpixaHue. JIpIXaHWE IMO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKAa. DBOIIOIHOHHOE
YCIIOKHEHUE CTPOECHMS JETKUX MO3BOHOYHBIX >KMBOTHBIX. J[pIXaTellbHAsl cUCTEMa 4YesloBeKa. MexaHu3M BEHTWISLUUU JETKUX Yy NTHULl U
MJICKOMUTAIOMNX. Perymnsaius apixanus. J{prxareapbHbie 00BEMBI.

TpancnopT BewwecTB y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUN. TpaHCIOPT BEUIECTB y AKUBOTHBIX. KpoBeHOCHas cuctema u
e€¢ opranbl. KpoBeHOCHass cucTeMa TO3BOHOYHBIX J>KMBOTHBIX M 4esoBeka. Cepjlle, KPOBEHOCHBbIE cCOCYyAbl U KpoBb. Kpyru
KpOBOOOpaIieHusl. DBOJIOUUOHHBIE YCIOXKHEHHUS CTPOCHHUS KPOBEHOCHOW CHCTEMBbI MO3BOHOYHBIX JKMBOTHBIX. Pabora cepama u eé
peryJsius.

Boinenenune y opranusMoB. Beigenenue y pacteHuil. Boigenenune y xuBOTHbIX. CoOKpaTUTeNbHbIE BaKyoiau. OpraHbl BbIIEICHUS.
OuibTpanusi, CeKpeusi 1 00paTHOE BCAChIBAHWE KaK MEXAaHHU3Mbl paOOThl OpraHoB BbliesieHUs. CBsA3b MOJIOCTH Tejla C KPOBEHOCHOM U
BBIIETTUTENILHON cucTeMaMu. BbiieneHue y Mmo3BOHOUYHBIX KUBOTHBIX U yenoBeka. [louku. CTpoeHue u (QyHKIMOHUpOBaHUE HehpoHa.
OOpa3oBaHue MOYH y YETIOBEKA.

3amuTa y OpraHu3MOB. 3allUTa Yy OJHOKJIETOYHbIX OpraHu3moB. Cropbl OakTepuid M LUCTHI MPOCTEHIIMX. 3amuTa y
MHOTOKJIETOUHBIX pactenuil. Kyrukyna. Cpeactsa macCUBHOM U XUMUYECKOM 3a1uThl. DUTOHIINIBI.

3ammuTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M WX MPOW3BOJHBIC. 3amuTa opraHuzMa oT Oose3Heidl. MMyHHas cucrema
yenoBeka. KineTouHslii U rymMopaibHbIil UMMYHUTET. BpoxkaEHHBIN U npuoOpeTéHHbIN crienupruyeckuii UMMyHUTET. Teopust KJIOHaIbHO-
cenektuBHoro ummyHuteta (II. Dpmux, ®. M. bepuer, C. ToneraBa). BocnamuTenbHble OTBETHI OPTaHU3MOB. Polb BpPOXKIEHHOTO
MMMYHHTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTs M perynsuus y OpraHusMoB. Pa3apakMMOCTh y OJHOKJIETOYHBIX OpPraHuU3MOB. Takcucel. Pazgpaxxumocts u
peryJisiius y pacTeHuil. POCTOBbIE BelllecTBa U X 3HAUYCHUE.

HepBnas cucrema u pedriekTopHas perysius y ;KUBOTHBIX. HepBHas cucteMa U €€ OTJeNbl. DBOMIOIMHUOHHOE YCIOKHEHHUE CTPOECHHS
HEPBHOW CHUCTEMBI y XUBOTHBIX. OTIENBI TOJOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pedrnexropnas nyra. besycinoBHble u
yCIOBHBIC PEIICKCHI.

['ymopanbHast perynsindss M SHIOKPHHHAs CUCTEMa >KUBOTHBIX M 4YesoBeka. JKene3bl SHIOKPUHHOM CUCTEMBI M HX TOPMOHBI.
JleiicTBre TOpMOHOB. B3anMOCBsI3b HEPBHOU M SHAOKPUHHON cucTeM. [ umoTtanamo-runodusapHas cucreMa.

JdemMoHcTpauuu

IToprper: U. I1. I1aBnos.

Tabmuupr 1 cxembl: «OIHOKIETOYHBIC BOAOpPOCIN», «MHOTOKJIETOUHBIE Bojopociny, «bakrtepumy», «lIpocreitmmuey», «OpraHsi
LBETKOBBIX pacTeHui», «CHCTEMbl OpPraHOB MO3BOHOYHBIX >XMBOTHBIX», «BHYTpeHHee CTpoeHHE HACEKOMbIX», «TKaHM pacTeHui»,
«KopueBwie cucrtembl», «CtpoeHue crelns», «CTpOeHHE JHCTOBOW TUIACTUHKWY», «TKaHWU IKUBOTHBIX», «CKeJleT deloBeKay,
«IIumeBapurenpHas cuctema», «KpoBeHocHass cucreMa», «JlpixatenbHas cucremay, «HepBHas cucrema», «Koxa», «MpleuHas
cucreMay, «BpraenurensHas cucreMa», « JHIOKPUHHAS cucTeMay, «CTpoeHne Mblnby, «MMMmyHuTeT, «Knmednononoctasie», «Cxema



NUTaHUsL pacTeHuil», «KpOBEHOCHbIE CHCTEMBI MO3BOHOYHBIX XHUBOTHBIX», «CTpoeHue Tuipbl», «CTpoeHHe miaHapumy», «BHyTpeHHee
CTpOEHHE JI0KIEBOT0 uepBs», «HepBHas cuctema puido», «HepBHas cucreMa isarymkmny, «HepBHas cuctema npecMmbikaromuxcs», «HepeHas
cucrema ntuiy, «HepBHas cucrema miekonuTaromux», «HepBHas cuctema yenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKpPOIIpEnapaThl OJHOKJIETOYHBIX OPraHM3MOB, MHUKpOMpENnaparbl TKaHEW, pPaKOBUHBI
MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, HITIOKOXKHX, KMBBIC SK3EMIUISIPl KOMHATHBIX pPAcTeHUH, repOdapuu pacTeHH pPa3HBIX OTIEIIOB,
BJIQXKHBIE MpEnapathl )KUBOTHBIX, CKEJEThl TO3BOHOYHBIX, KOJUIEKIIMU OECIIO3BOHOYHBIX JKUBOTHBIX, CKENIET YeloBeKa, 000pyaoBaHUE AJIs
JEMOHCTPAllMM TOYBEHHOTO M BO3AYIIHOTO THTAaHUS PACTEHUH, pacIleIuieHus KpaxMana u OelIKoB Mo JeiicTBueM (epMeHTOB,
o0opynoBaHue Uil AEMOHCTPALUU OIBITOB 10 U3MEPEHUI0 )KM3HEHHONW EMKOCTH JETKMX, MEXaHU3Ma JIbIXaTENbHBIX IBUKEHHI, MOJEIN
TOJIOBHOTO MO3Ta Pa3INYHBIX )KUBOTHBIX.

JlaGopaTopHas padora «/3ydyeHne TKaHEeH pacTeHUII.

JlabopaTopHas padora «/3yueHue TkaHel )KUBOTHBIX».

JlabopaTopnasi pa6ora «l3yueHue opraHoB [IBETKOBOT'O PACTEHUS.

Tema 10. PazMHOkeHMe 1 pa3BUTHE OPTAaHU3MOB

@DopMBbl pa3MHOKEHHUS OpPraHU3MOB: Oecronoe (BKIIoYas BEreTaTUBHOE) U MOJIOBOE. Buabl 6ecrnonoro pa3sMHOKEHUs: MMOYKOBAaHUE,
cropyJsanus, pparMeHTanus, KIOHUPOBAHHUE.

[TonoBoe pazmuosxenue. [lonoBbie kineTku, unu rameTsl. Meiio3. Cragun meiio3a. [loBenenue xpomocoM B meiioze. Kpoccunrosep.
buonornueckuii cMbIca MEN03a U IIOJIOBOTO ITporecca. Meno3 1 ero MeCTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pasButHe. l'ameroreHe3 y >kXMBOTHbIX. IlonoBele sxene3pl. OOpa3oBaHHME M PAa3BUTHE TOJOBBIX KIIETOK.
Cnepmarorenes u ooreHe3. CTpoeHHE TOJIOBBIX KJIETOK.

Omo10TBOpEeHUE U HMOPHOHATIBHOE pPa3BUTHE JKUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpPUOJIOTHS — HayKa O Pa3BUTUU OpraHu3sMoB. Mopgozcenez — oona u3
2nasuvix npobnem smbpuonocuu. Konyenyua mopgoeenos u mooenu mopghocenesa. Craguu 3MOpUOreHe3a XKUBOTHBIX (Ha IpuMepe
nsarymku). Jpobnenue. Tumbl npoOneHusi. /Jemepmunuposannoe u HeoepMuHuposannoe oOpobaeHue. bnacmyna, munet Onacmyn.
OcobeHHocTH JIpoOJIeHUS MIIEKOMMTAIOUIMX. 3apObIIIeBbIe JIMCTKU (racTpynisuus). 3akjiajka OpraHOB M TKaHEH U3 3apOJbIIIEBBIX
JUCTKOB. B3anMHoe BiIMsIHME YacTeil pa3BUBAIOILIETOCs 3apo/ibliia (3MOpHOHaNbHAsE MHAYKIUS ). 3aKJIaKa IIaHa CTPOECHUS dKUBOTHOTO KaK
pe3yabTaT HepapXUUeCKUX B3aUMOJICHCTBUI TeHoB. BinsiHue Ha SMOpHOHAIBHOE PA3BUTHE PA3IMYHbIX (PAaKTOPOB OKPYKAIOLIEH CPeIbl.

Poct u pasButrue xuBoTHBIX. [locTamOpuoHansHBIN mepuop. I[lpsmoe m Hempsimoe pasButue. PasButne ¢ meramopdo3om y
0eCrO3BOHOUHBIX M TO3BOHOYHBIX >KMBOTHBIX. bHolloOrMueckoe 3HaueHUE NPSIMOTO0 M HENPSIMOTO Pa3BUTHS, MX PACIPOCTPAaHEHUE B
npuposae. Tumbel pocta XKUBOTHBIX. DAKTOPHI PEryisilMUd pOCTa >KUBOTHBIX W yenoBeka. CTaauu MOCTIMOPHUOHAIBHOTO Pa3BUTHS Yy
KMBOTHBIX U uesoBeka. [leproabl oHTOreHesa yenoBeka. CTapeHne u cMepTh Kak OMOJIOTMYECKUE MTPOLECCHI.

Pa3smuHoxenune u pasputue pacreHuil. I'ametrodutr u crnopodur. Meilo3 B KM3HEHHOM IuKie pacTeHuil. OOpa3oBaHue CIOp B
mpouecce Merno3a. ['amerorenes y pacteHuil. OIUIONOTBOpPEHNE M Pa3BUTHE PACTUTENIBHBIX OPraHU3MOB. [[BOMHOE OIUIOLOTBOPEHHUE Yy
IBETKOBBIX pacTeHuil. OOpa3oBaHUE M pa3BUTHE CEMEHHU.

MexaHU3MBbl PETYISALUN OHTOTEHe3a Y paCTeHUI U KUBOTHBIX.

JdemoHcTpauuu



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

Tabmuisl u cxembl: «BereratuBHoe pa3MHOXeHHE», «THUMBI Oecrnonoro pasMHOXKEHUs», «Pa3zMHOXEHHE XIIaMHUJAOMOHAJBI,
«PazMHOXeHUE HBIUICHBDY, «Pa3MHOXeHHe Tulpbly, «Meio3y, «Xpomocombl», «l'amerorenes», «CTpoeHue SULEKICTKH U
cnepmaro3onia», «OCHOBHBIE CTauu OHTOTreHe3ay, «IIpsAmoe u HenpsMoe pazBuTuey, «Pa3BuTre Malickoro xykay», «Pa3Butue capaHum»,
«Pa3BuTune narymku», «/IBoiiHOE OIIOAOTBOPEHNE Y LIBETKOBBIX pacTeHU», «CTpOEHHE CEMSH OAHOJOIBHBIX U JABYAOIbHBIX PACTEHUIN»,
«OKW3HEHHBIN TUKII MOPCKOM KaIyCThD», «OKU3HEHHBIN UK MXa», «/KU3HEHHBIN TUKII NATOPOTHUKAY, «OKU3HEHHBIN HUKII COCHBD.

O6opynoBaH#e: CBETOBOW MUKPOCKOI, MUKPOTIPENapaThl SIMIICKJIETOK U CIIEPMATO30M 0B, MOJIeh «L{UKIT pa3BUTHS JIATYIIKI.

JlabopaTopHas padora «/3yueHne cTpOeHHs MOJOBBIX KIIETOK Ha TOTOBBIX MUKPONPENApaTax.

IIpakTuyeckasi pa6ora «BrisiBlieHHE IPU3HAKOB CXOJICTBA 3apObIIIEH TO3BOHOUYHBIX )KUBOTHBIX.

JlabopaTopHas padora «CTpoeHre OpraHoB Pa3MHOKEHUS BBICIIMX PACTCHUN».

Tema 11. 'eneTuka — HAyKa 0 HACJIECTBEHHOCTH U M3MEHYHBOCTH OPraHNU3MOB

HcTtopusi cTaHOBIeHHS U Pa3BUTHS reHETHKU Kak Hayku. Pabotel I'. Mengens, I'. ne ®pusza, T. Moprana. Pons oTeduecTBEeHHBIX
yuéHbix B pa3Butuu reHetuku. Padoter H. K. Konsiosa, H. M. Basunosa, A. H. benosepckoro, I'. 1. Kapneuyenko, 0. A. ®ununuenxo, H.
B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TOHATUS W CHUMBOJIBI. [ OMOJOTHYHBIE XPOMOCOMBI, AJUICNbHBIE T€HBI, AJIbTCPHATUBHBIC MPU3HAKHU,
JOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3UT0Ta, YUCTas JUHUS, TUOpUIbL, TeHOTHI, (GeHoTun. OCHOBHBIE METOIbI
TE€HETUKU: TUOPHUIO0TOTUIECCKUN, IIUTOJIOTHIECKUH, MOJIEKYIIPHO-T€HETUYECKUM.

JdemoHcTpanuu

[Moptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. Y. BaBunos, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A.
@ununuenxko, H. B. Tumodees-PecoBckuii.

Tabnuub! U cxembl: «MeToIbl TeHETUKNY, «CXEMbI CKPEIIIMBAHUS.

JlaGopaTopnasi pa6ora «J[po3oduia kak 00bEKT FreHETHUECKUX HUCCIEAOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. I[lepBpiii 3akoH MeHnenss — 3akoH eAuMHOOOpa3usi THOPUAOB MepBoro mokojeHus. [IpaBumo
ToMUHUpPOBaHUsS. BTopoit 3akoH Menzens — 3aK0H pacuierieHus Mpu3HakoB. [{uTonorndyeckue 0CHOBBI MOHOTHUOPUAHOTO CKPEIIUBAHUSI.
['mnortes3a 4UCTOTHI raMer.

AHanu3upyromiee ckpenuBanue. [IpoMexyTouHbld XapakTep HaciedoBaHus. PacumierieHne TpPU3HAKOB TMPU  HEMOJHOM
JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. TpeTuit 3akoH MeHJensi — 3aKOH HEe3aBUCHMOT0 Hacjel0BaHusl mpu3HakoB. L{uTonornyeckue 0CHOBBI
JTUTUOPUTHOTO CKPEIUBAHUSI.

CuemnnienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuernieHHOe HaclieZJOBaHHE T'€HOB, HapylIeHHUE CLEIICHUS MEXIy
reHamMu. XpoOMOCOMHasi TE€OPHUs HACIEICTBEHHOCTH.

I'eneruka moma. XpOMOCOMHBIA MEXaHHM3M ONpPEACICHUs Toda. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHmlii U
reTeporamMeTHsbIN moj. ['eHeTnyeckas CTpyKTypa MoJIoBbIX XpoMocoM. HacnenoBanue npru3HakoB, CUEMIJICHHBIX € TOJIOM.



I'enoTun kak nenocrHas cucrema. [lmeloTponus — MHOKECTBEHHOE JACHUCTBUE TeHAa. MHOXKECTBEHHBIN ayuienu3M. B3aumonencreue
HeaJIeIbHbIX TeHOB. KoMmiemenTapHocTh. Dnucras. [lonumepus.

'eHeTHyecKuil KOHTPOJL PA3BUTHS PACTCHUH, XKUBOTHBIX W YEJIOBEKA, a TakKe (PU3MOJOTHMYECKUX IPOIECCOB, TOBEICHUS H
KOTHUTUBHBIX (pyHKUMH. ['eHeTHueckre MeXaHHW3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3MUH — MAapa3uT» U «XO3IUH —
MUKpOOHOMY. ['eHeTHYeCcKe aclieKThl KOHTPOJIS U H3MEHEHUS HACIEICTBEHHON HH(OpPMAIINH B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

IToptpersr: I'. Mennens, T. Mopran.

Tabmuubr m cxembl: «llepBwlii U BTOpOM 3aKkoHBI Menuens», «Tperwit 3akoH MeHaens», «AHAIM3UPYIONMIEE CKPCIIMBAHHECY,
«HemonHoe momuHMpoBaHUe», «CIEMJICHHOE HACIeOBaHHE MPH3HAKOB Yy napo3oduibly, «['eHernka monay, «KapuoTum uenoBekay,
«Kapuotun nposzodumnsi», «Kapruotun nTuib, «MHOKECTBEHHBIN allenu3m», «B3anumoaeiicTBiue reHoB.

O6opynoBanue: MOJICIb ISl JIEMOHCTPAIIUU 3aKOHOB €IMHOOOPa3Ws THOPHIIOB NEPBOrO MOKOJICHUS W PACIICIUICHUS IMPHU3HAKOB,
MOJEJIb Il JEMOHCTPALMKM 3aKOHA HE3aBUCHMOI'O HACIEAOBAaHUS IMPU3HAKOB, MOJEINb ISl AEMOHCTPALMU CLEIUIEHHOIO HACJIEJI0BAHMS
MPU3HAKOB, CBETOBOM MHKPOCKOI, MHKpompernapar: «J{po3oduiay.

IIpakTnyeckas padora «/3ydyenue pe3yabTaTOB MOHOTHOPUAHOTO CKPEIIUBAHUS Y TPO30(DUITBIY.

IIpakTuyeckas padora «/3ydeHnue pe3yabTaToB JUTUOPUTHOTO CKPEITUBAHUS Y APO30PIIIBD.

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumoeiicTBue reHoTHIIA U cpeIbl IpH (hopMupoBaHuy (eHoTura. MI3MEeHUINBOCTh NMpU3HAKOB. KauecTBEHHBIC M KOJIMYSCTBEHHBIC
MpU3HAKU. BUJIbI N”3MEHUYMBOCTHU: HEHACJIEACTBEHHAS U HACJIE/ICTBEHHAs!.

Mopaudukarmonsas ©3MeHUUBOCTh. Poib cpenbl B popMupoBaHUU MOAUGPUKAITMOHHOW M3MEHYMBOCTH. HopMa peaknum nmpusHaka.
Bapuanumonnslii psin 1 Bapuannonsas kpusas (B. MoranHcen). ColicTBa MOM(UKALMOHHOW N3MEHUHUBOCTH.

l'enotunuueckass uU3MEHYMBOCTh. (CBOWCTBA TIE€HOTHUMUYECKONM W3MEHYMBOCTH. BHABI T€HOTUINUYECKONW  HM3MEHYHBOCTH:
KOMOMHATHUBHAsI, MyTallUOHHASI.

KoMOunatuBHast u3MeHUMBOCTh. Mel03 M MOJOBOM MpoIlecC — OCHOBA KOMOWHATMBHON HM3MEHUYMBOCTH. Poib KOMOMHATHBHON
W3MEHUYUBOCTH B CO3JJaHUH F€HETHUYECKOTO pa3HOOOpa3us B Mpe/ienax OJHOTO BHU/IA.

MyTarmonHasi U3MEHYUBOCTh. BHIBI MyTaluii: T€HHbIE, XPOMOCOMHBIE, TeHOMHbIC. CTIOHTaHHBbIE M WHIYIIMPOBAHHBIC MYTAIIUHU.
SAnepHble U nuTOMIIa3MaTH4Yeckue Myrauud. CoMaTUYecKrue M MOJIoBble MyTaluu. [IpUunHbl BO3HUKHOBEHUSI MyTaluii. MyTareHsl U ux
BIIMSIHAE HA OPraHW3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOIO Mpoliecca. 3aKOH FOMOJIOTUYECKUX PSIIOB B HACIEICTBEHHOW W3MEHUYMBOCTH
(H.A. BaBunoB). BHesiepHast "3BMEHUMBOCTb U HACIEACTBEHHOCTD.

Onueenemura u dNUSEHOMUKA, POJIb INUSEHEMUYECKUX (PAKMOPO8 8 HACIe008aAHUU U USMEHUUBOCTU (PEeHOMUNULECKUX NPUSHAKOG Y
OpP2aAHU3ZMOS.

JdemMoHcTpauuu

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

Tabmuupl 1 cxembl: «Buasl n3smeHUnBOCTHY, «MoaudukaimoHHas U3MEHUYNBOCThY, «KoMOWHAaTUBHAs M3MEHUMBOCTHY, «Meno3y,
«OmnonorBopeHuey, «I eHeTnueckue 3a00aeBaHus YeI0BeKay, «Buabl MyTaruiiy.



Ob6opynoBaHue: KUBbIE U TepOapHbIC SK3eMIUISIPbl KOMHATHBIX PACTeHUHN, pUCYHKH ((poTorpadun) KUBOTHBIX C PA3TUUYHBIMU BUAAMHU
U3MEHUYUBOCTH.

JlaGopaTopnas padora «l/ccnenoBanue 3akOHOMEpPHOCTENH MOAM(PHUKAIIMOHHON H3MEHYMBOCTH. [TocTpoeHre BapraimoHHOTO psijia v
BapHallMOHHOW KPUBOW.

IIpakTnyeckas padora «Myrtauuu y 1po30¢uiibl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. I'eneTnka Ye10BeKa

Kapuorun demoBeka. MexayHapoaHas NIporpaMMa HCCIEJOBaHUS I'€HOMA 4YeJIOBEKa. MeETO[bl HM3ydeHUs I'E€HETUKHM 4YEJIOBEKa:
IeHEAJIOTNYECKUH, OJIM3HELOBbIN, LUTOTCHETUYECKUH, MOMYISALMOHHO-CTATUCTUYECKUH, MOJIeKyIsipHO-TeHeTuueckuil. CoBpeMeHHOe
OIIpEIeJICHUE T€HOTHUIIA: TIOJJHOTCHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAaHUE, B TOM 4uciie ¢ nomoupto [11{P-ananu3a. HacnencrBenneie
3a00JeBaHUsl YeJoBeKa. I'eHHbIe M XpPOMOCOMHBIE OOJIE3HH YeJoBeKa. BoJe3HN ¢ HACIeNCTBEHHOW MpPepacloiOkKEeHHOCThIO. 3HAUEeHUE
MEAUIMHCKONW F€HETUKH B MPEJOTBPAIIECHNUHN U JIEUEHUU T€HETUUECKUX 3a00/IeBaHUI YesoBeKa. MeIMKO-reHETUUECKOE KOHCYJIbTUPOBAHHUE.
CrBonoBble KIeTKU. I[IoHATHE «TreHeTHYEeCKOro rpy3a». ODTHUECKHE acCHEeKThl HCCIEeIOBaHHMN B 00JIACTH pEJaKTUPOBaHMS I'€HOMa U
CTBOJIOBBIX KJIETOK.

I'eneTnueckue (akTopbl MOBBILIEHHON YyBCTBUTEIBHOCTH YellOBEKa K (PU3MUECKOMY M XMMHUYECKOMY 3arpsi3HEHHIO OKpY’Karolien
cpenbl. ['eHeTnyeckas npeapacnoioKeHHOCTh YEI0BEKa K ITaTOJIOTUSM.

JdeMoHcTpamun

Tabmuis! u cxemsel: «Kapuotun yenoBekay, «MeToabl U3ydeHUsl TeHETUKU YelloBeKay, «I eHeTrnueckue 3a00JIeBaHNs YEIOBEKay.

IIpakTnyeckas padora «CocTaBieHuE U aHAIU3 POAOCIOBHOMN.

Tema 15. Cenekuusi oprann3mMoB

JloMecTukanus W CeJEeKUMs. 3apoXACHHE CEeNeKUMH U aoMmecTukauuu. Yuenue H. WM. Baunosa o lleHTpax IpoOMCXOXIEHUSA H
MHOr0o00pa3usi KyJbTypHbIX pacTeHui. Poib cenekuuu B CO3JaHUKM COPTOB PAacTEHUM M MOPOJ KUBOTHBIX. COpT, Mopoja, mTaMM. 3aKOH
TOMOJIOTHUECKHUX PsIIOB B HacneAcTBeHHOU n3meHunBocty H. M. BaBuiosa, ero 3HaueHue 111 CelNeKIIMOHHON paboThl.

MeTtoapl cenekMoHHON paboThl. MckycCTBEeHHBIH OTOOp: MAaccOBbI M WHIAMBUAYAJIbHBIA. OTanbl KOMOWHAIIMOHHON CEJEKLUU.
VcnbiTanue npousBoauTeneid mo nmoromMctBy. OTOOp MO reHOTUNY C MOMOIIBIO OLIEHKHM (PEHOTHIA MOTOMCTBA M OTOOp MO T€HOTHILY C
nomoiisio aHanu3za JIHK.

HckyccTBeHHBIN MyTareHes Kak MeToJ| CeNIEKIIMOHHONW paboThl. PainanoHHbI 1 XMMUYECKHI MyTareHe3 Kak MCTOYHUK MYTaIui y
KyIbTYpHBIX (popM opraHu3MoB. lcronb3oBaHME T€HOMHOTO PEIAKTHPOBAaHUS M MeTonoB pekoMOuHaHTHbIX JIHK nans momyuenus
HCXOJHOTO Marepuaa sl CEJEeKLUH.

[Tonyuyenne nonumnonaoB. BHyTpuBraoBas rubpuausanus. bian3skopoacTBeHHOE CKpeluBaHue, i UHOpuauHr. HepoacrsenHoe
CKpelIBaHue, uiu ayropuauHr. I'erepozuc u ero mpuuuHbsl. VMcmonp3oBanue rereposuca B cenekuud. OtnanéHHas ruOpuIu3arius.
[Ipeononenune 6ecrutoaus MEKBUIOBBIX THOPUIOB. JIOCTHIKEHHUS CEJIEKIIMA PACTEHUN U )KUBOTHBIX. «3€1E6HAsL peBOIIOYUAN.

CoxpaHeHHe M M3yYEHHE T€HETHYECKHX PECYPCOB KYJIBTYPHBIX PACTEHUN M MX JUKUX POAMYEHN A CO3AAHMUS HOBBIX COPTOB M
rMOPUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpagieHue 2eHemuyecKuMu pecypcamu CelbCKOXO3AUCHEEHHbIX U
NPOMBICILOBbIX HCUBOMHBIX 8 YELAX VIAYYUIEHUs CYUWeCmEYIOWUX U CO30aHUSL HOBLIX NOPOO, IUHULL U KPOCCOS, 8 MOM HUC/e C NPUMeHeHUuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIE008AHUN, NEPeO08bIX UOEl U NePCNEeKMUBHBIX MEXHOIO2UI.



JdemMoHcTpanuu

[Toptpetsr: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, I1. I1. JIykesinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabmuuper 1 cxembl: «LIeHTpBI MPOUCXOXKIEHHS M MHOr000pasusi KyJIbTYpHBIX PACTCHU», «3aKOH TOMOJIOTHYECKHX PSAIOB B
HaCJIeICTBEHHON U3MEHUMBOCTH», «MeToabl cenekiumn», «OtaanénHas rudpuausanus», «MyTtareHes.

JlabopaTopHasi padora «l/3yueHne copTOB KyJbTYpHBIX PACTEHUI U IOPOJ JOMAILIHUX )KUBOTHBIX).

JlaGoparopHas padora «/3yueHne MEeTO0B CENEKIIMU PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

JkcKypeust «OCHOBHBIE METOBI M JOCTHXKEHUS CEJIEKIIMM PACTEHUH U )KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHLUIO, INIEMEHHYIO (hepMmy,
COPTOMCIIBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO35ICTBO, B 1a00OPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTeXHOJI0TUSI U CHHTETHYECKAast OMO0JIOTHA

OOBeKThI, UCHOJb3yeMble B OWOTEXHOJOTWH, — KJIETOYHBIE W TKAaHEBBIE KYJIBTYpPhl, MHUKPOOPTAaHM3MBI, MX XapaKTEPUCTHKA.
TpaauumonHas OMOTEXHOJIOTUA: XJeOoleyeHue, MoJlydeHHe KHUCIOMOJIOYHBIX IMPOAYKTOB, BHUHOJenuEe. MUKPOOMOIOTHYECKUNH CHHTE3.
OOBEKTHI MUKPOOHOJIOTHYECKUX TeXHOJIOTUH. [Ipon3BoACcTBO O€llKa, aMUHOKHUCIOT U BUTAMUHOB.

Cozpanue TEXHOJOIMM M MHCTPYMEHTOB LIEJICHANPABICHHOIO W3MEHEHUS M KOHCTPYMPOBAaHUS T€HOMOB C LEJIbI0 IOJIYYCHHS
OpPraHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIMX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Knerounas unxxeHepus. MeTobl KyJIbTypbl KJIETOK U TKaHel pacTeHuil u kuBOTHBIX. Kprnobanku. ComaTuueckass rudbpuanzanus u
coMarudeckuil aMOpuorenes. Mcrnonb3oBaHue ramionioB B CEJIEKIMHU pacTeHUl. [lonyyenue mMonokionaneHulx anmumen. Hcnonvszoeanue
MOHOKIOHANbHLIX U NOJMUKIOHANbHGLIX anmumen 6 meouyune. VICKycCTBEHHOE OIUIOJOTBOpPEHHE. PEKOHCTpyKuMs SHIEKIETOK U
KJIOHUPOBaHUE >KMBOTHBIX. MeETOJl TpaHCIUIAaHTALIUU SIIEpP KIETOK. TexnHonocuu 0300poeneHus, KyIbMUueUpoSaHusi U MUKPOKIOHATLHO2O
DA3SMHOICEHUSL CEeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpoMocOMHasi U TeHHas HHXeHepus. VckyccTBeHHBIH CUHTE3 TeHa U KoHcTpyupoBaHue pexkomMOuHaHTHbIX [IHK. Cozoanue
MPAHC2EHHBIX Op2aHu3Mo8. JIOCTHKEHHs U TEePCIIeKTUBbI XPOMOCOMHOM M F€HHON MHXKEHEpUH. DKOJOrMUYECKHE M 3THYECKUE MPOOIeMBbI
TE€HHOW WH)KEHEPUHU.

Menununckue  OuorexHosoruu. [locrreHomHas  1mudpoBas Memunuua. IILP-nuarHoctuka. MeTabonoMHBIN — aHAIM3,
TeHOLEHTPUYECKUH aHaJIM3 MPOTeOMa 4eloBeKa JUIsl OLEHKHU COCTOSHUS €ro 370poBbs. Vcronb3oBaHHE CTBOJIOBBIX KJIIETOK. TapreTHas
Tepamnus paka. 3D-Ononnxenepus A pa3paboTKu (yHIAMEHTAIBHBIX OCHOB MEAMLIMHCKUX TEXHOJIOTUH, CO3/1aHUS KOMIUICKCHBIX TKaHen
COYETAaHHEM TEXHOJIOTHI TPEXMEPHOTo OMOTIPUHTHUHTA U cKaddoJIIuHTa A1 peleHus 3a7ad NepCOHATU3UPOBAHHOW MEAUIIMHEI.

Co3naHue BEKTOPHBIX BakKIUH C IeNbl0 obecrieueHHss KOMOMHMPOBAHHOW 3amuThl OT Bo3Oyauteneit OPBU, ycrtanoBieHue
MOJIEKYJISIpHBIX MeXaHu3MoB ¢yHkimonupoBanus PHK-conepkamux BupycoB, BBI3BIBAIOIIMX 0CO00 OMacHble 3a00J€BaHUS YelIOBEKa U
KUBOTHBIX.

JdemMoHcTpauuu

Tabmuuer u cxemsl: «l/crnonb3oBaHue MUKPOOPraHW3MOB B MPOMBIIUIEHHOM MPOU3BOACTBEY», «KileTounas mmxeHepus», «I eHHas
UHXCHEPUS».

JlaGopaTopnasi pa6ora «/3ydueHrne 00beKTOB OMOTEXHOTOTHI.

IpakTnyeckas padora «llonyueHne MOJTOYHOKUCIBIX TPOTYKTOBY.



Jdkckypeus «broTexXHOI0rus — BayKHEHIast MPOM3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUECKOE IPOU3BOJICTBO).

IINIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MHA HA YPOBHE CPEJHET'O OBILIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OOYYAIOIIMMUCS MPOTPaMM CpeaHero oOmiero oOpa3oBaHUS:
JUYHOCTHBIE, METANIPEIMETHBIE U MTPEIMETHBIE.

B cTpyKType JMYHOCTHBIX pPE3yabTaTOB OCBOCHHS MPOTPAMMBI 1O OMOJIOTHH BBLICICHBI CIEIYIOIINE COCTABISIONINE: OCO3HAHHE
00y4aIoIUMUCS POCCUNCKOM TPakIaHCKON HACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTH M CaMOOIPEAEIEHHUIO,
Hanudyue mMomueayuu K OOYYCHUIO OWOJIOTHH, YeleHanpasieHHoe paszsumue BHYTPEHHUX YOEXKIEHWH JIMYHOCTH HAa OCHOBE KITFOUEBBIX
LEHHOCTeH U HMCTOPUYECKUX TPAAULUNA PA3BUTHUS OHUOJOTMYECKOTO 3HAHUS, 20MOBHOCHMb U  CHOCOOHOCMb  O0YYarOIIMXCS
PYKOBOJICTBOBATHCSI B CBOCH JEATEIBHOCTH IIEHHOCTHO-CMBICTIOBBIMH yYCTAaHOBKAMH, MPUCYIIUMHU CUCTEME OMOJIOTHYECKOrO 00pa30BaHMA,
Haiuyue npasoCco3HAaHUs YKOJIOTHUECKON KyIbTYpbl, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHbIE TIIAHBI.

JIMuYHOCTHBIE PE3yABTATHI OCBOSHUS MPOTPAMMBI TI0 OMOJIOTHH TOCTUTAIOTCS B €AUHCTBE y4eOHOM M BOCITUTATEIBHON NESITEIbHOCTH B
COOTBETCTBUHM C TPATUIMOHHBIMH POCCUMCKHUMH COIIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU M JTyXOBHO-HPABCTBEHHBIMH I[EHHOCTSMH,
NPUHATBIMA B OOIIECTBE MpaBWJIAMH W HOPMaMH TIOBEACHUS W CHOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHMS, CAaMOBOCIIUTAHHS H
CaMOpa3BUTHUS, PA3BUTHUS BHYTPEHHEH MO3UIMU JUYHOCTH, MATPUOTH3MA U YBAXKEHUS K 3aKOHY W MPABOMOPSAAKY, YETOBEKY TpyAa U
CTapiieMy TOKOJICHHIO, B3aUMHOTO YBa)KEHUS, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO M TPAIUIMSIM MHOTOHAI[MOHAIEHOTO
Hapoza Poccuiickon denepannu, NpUpoOaE U OKPYXKAKOLLIEH cpee.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOSHUS y4eOHOTro mpeaMeTa «bromorusy TOKHBI 0TpaKaTh TOTOBHOCTh U CIIOCOOHOCTH 00yYarOIIUXCs
PYKOBOJICTBOBAThCS CPOPMHUPOBAHHON BHYTPEHHEW MO3UIIMEH JTHMYHOCTHU, CUCTEMON IIEHHOCTHBIX OPHUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX
yOeXKIIeHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, pacUIMpeHHe >KU3HEHHOTO OIBbITa W OIbITa
JeSTeNbHOCTH B MPOLIECCE peaTn3alliil OCHOBHBIX HAIIPABJICHUN BOCIIUTATEIHHON ASSITENFHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO YIEHA POCCUHCKOTO OOIIECTBA;

OCO3HAHHE CBOWX KOHCTHTYIIMOHHBIX MPaB M 00sI3aHHOCTEH, YBaXKEHUE 3aKOHA M ITPABOMOPS/IKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW AEATEIHHOCTH MPU CO3JaHUU YYEOHBIX MPOEKTOB, PEUICHUH Y4eOHBIX M MO3HABATEIIBHBIX
3aj1a4, BHITIOJTHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH ONPEAEATh COOCTBEHHYIO IMO3UIUIO 10 OTHOLICHHUIO K SIBJICHUSM COBPEMEHHOMN )KU3HU U OOBACHATH €€;

YMEHHE YUYUTBHIBATh B CBOMX JICHCTBUAX HEOOXOJIUMOCTHh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIIOJICH C pa3sHBIMU YOCKICHHUSIMH,
KYJIBTYPHBIMU IICHHOCTSIMU M COITUAIBHBIM TTOJI0XKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOIO BBINIOJHEHUS y4EOHBIX, MO3HABATEIbHBIX U HCCIIEIOBATEIbCKUX 3ajad,
YBOXXHUTEIHLHOTO OTHOIIEHUS K MHEHHIO OIIIOHEHTOB MPU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOIOTHYECKOTO COJEPIKAHUS;



TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh POCCHUICKON Tpa)XIaHCKOW HJIECHTUYHOCTH, TIaTPUOTH3MA, YBKEHUS K CBOEMY Hapoiy, 4YyBCTBa
OTBETCTBEHHOCTH mepen PonuHoil, ropaoctu 3a cBoil Kpail, cBoo PonauHy, CBOH S$3BIK M KYyJIbTYypy, HpOILIOE M HacTosllee
MHOTI'OHAIIMOHAJILHOT O Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHWE K MPUPOJHOMY HACJIEIUIO M MaMSATHUKaM MPUPOAbI, JOCTHXeHUsIM Poccuu B Hayke, HCKycCTBe, CIIOpTE,
TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKMX Y4YEHBIX B CTAHOBJCHHE M Pa3BUTUE OMOJOTMM, NOHWMaHUs 3HA4YeHUs OWOJIOTHUU B
MO3HAHUU 3aKOHOB MPUPOJIBL, B )KU3HU YEJIOBEKa U COBPEMEHHOTO O0IIECTBA;

ujeitHas yoe:X IEHHOCTh, TOTOBHOCTH K CITY>KE€HUIO U 3aiiuTe OTedecTBa, OTBETCTBEHHOCTh 32 €ro CyAn0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHHWE AYXOBHBIX [IEHHOCTEH POCCHIICKOT0 Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;

CIOCOOHOCTh OIICHMBATh CHUTYAI[MI0 M MPUHHUMATh OCO3HAHHBIC PEIEHHUs, OPUEHTUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETo;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJIUTENSIM, CO3JaHUIO0 CEMbU HAa OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEH CEMEWHOM KHU3HU B
COOTBETCTBHUH C TpaauLUAMH HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

3CTETUYECKOE OTHOLIEHHWE K MUY, BKJIOUYasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX
OTHOIIICHHH;

ITOHMMAaHHUE YMOLIMOHAJIBHOTO BO3ACUCTBUS JKUBOU NMPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPa)KEHUIO B PAa3HBIX BUJIaX UCKYCCTBA, CTPEMJIEHUE MPOSBIATH KAU€CTBAa TBOPUYECKOM JTMUHOCTH;

S) puznyeckoro BocnuTaHus, POPMUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0JIArONOTYYHs:

MMOHMMAaHUE U peau3alys 370pOBOTO M 0e30MacHOro obpasa KU3HH (310pOBOE MUTAHUE, COOJIOIEHUE TUTUEHUYECKUX MPaBHI U
HOpM, CcOalaHCUPOBAaHHBIK PEXHUM 3aHATUH M OTIbIXa, peryispHas (u3ndeckas aKTUBHOCTh), OEpPEKHOro, OTBETCTBEHHOTO H
KOMITETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 37J0POBbIO;

MMOHMMaHHE IIEHHOCTHU MPAaBUJ WHAWBUIYAIBHOTO U KOJJIEKTUBHOIO 0€30MacHOTO MOBEACHUS B CUTYAlLUsAX, YIPOXKAIOIIUX 3I0POBbHIO
W SKU3HH JIIOJICH

OCO3HAHME TOCIEACTBUIA U HEMIPUATHUS BPEIHBIX IPUBBIUEK (YIOTPEOIECHHS aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0T00UE;

TOTOBHOCTh K QaKTUBHOM JESTENIbHOCTH TEXHOJOTUYECKOW M COLMAIbHONW HaIPaBJI€HHOCTH, CIIOCOOHOCTh WMHUILIMHUPOBATD,
IJIAHUPOBATh U CAMOCTOSITEBHO BBIMOJIHATH TAKyIO J€ATEIbHOCTD;



MHTEpEC K PA3IUYHBIM cepam MpodhecCHOHATBFHON IeATeIbHOCTH, YMEHUE COBEpIIaTh OCO3ZHAHHBIA BHIOOp Oyayiiei mpodeccun u
peann30BbIBaTh COOCTBEHHbIEC JKU3HEHHBIE IIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BAHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JI0ru4ecKOro BOCIMTAHMS:

HKOJIOTHYECKH 11eTIeCO00pa3HOEe OTHOIICHUE K MPUPOJIE KaK HCTOUHUKY KH3HHU Ha 3eMIle, OCHOBE €€ CyIeCTBOBAHUS;

IIOBBIIIEHUE YPOBHS 3KOJIOIMYECKOM KYyJIbTYPbl: HPUOOPETEHHE OINbITa IUIAHUPOBAHMS IOCTYIIKOB M OLEHKM HMX BO3MOXKHBIX
IIOCJIEICTBUM IS OKPY’KAIOILEH Cpebl;

0CO3HaHME ITI00AJILHOIO XapaKTepa 3KOJIOIMYECKHX Mpo0ieM U IyTel UX pPeLIeHus;

CIOCOOHOCTH HCIIOJIb30BaTh MPUOOpETaeMble MPH H3YyYCHWH OHMOJIOTUM 3HAHHMS M YMEHHUS MPHU PEIICHHH MPOO0JieM, CBSI3aHHBIX C
palnMoHaIbHBIM IPUPOAOIOIb30BaHNEM (COOIIOAEHNE TPABUII IMOBEIEHUS B MPUPOJE, HANpaBIEHHBIX HA COXPAaHEHHE paBHOBECHUS B
HKOCHUCTEMAX, OXPaHy BHJIOB, YKOCUCTEM, OMOC(EpHI);

aKTUBHOE HENpUsATHE AECHCTBHM, MPUHOCIIIUX BpPEel OKpY’Karolleld NMPUpPOJHON cpene, yMEHHE NPOTHO3MPOBaTh HEOJIAronpusTHbIE
9KOJIOTMUYECKHE TIOCIIEACTBUS IPEANPUHUMAEMbIX JTEHCTBUI U MIPEIOTBPALLATh UX;

HaJINYKME Pa3BUTOIO 3KOJOIMYECKOIO MBILIUIEHHS, SKOJIOTHYECKOM KYIbTYpbI, OIbITa IEATEIbHOCTU SKOJOITMUECKON HApPaBICHHOCTH,
YMEHMsI pyKOBOJICTBOBATHCSI MU B IIO3HABATEIbHOM, KOMMYHUKAaTUBHOW U COLIMAJIbHON MTPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUUECKON
JesTeIbHOCTH HKOJIOTMUECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M OOILECTBEHHOH MpPaKTHUKH,
OCHOBaHHOTO Ha JHaJIOTe KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B OJUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHNE SA3bIKOBOM U YMTATEIBCKOM KYJIbTYPBI KaK CPEACTBA B3aUMOIECHCTBHS MEX Y JIFOJBMHU U IO3HAHWS MUPA;

MMOHMMaHUE CHeluUuPUKH OMOJIOTUM KaK HayKH, OCO3HaHUS €€ posid B (POPMHUPOBAHUHU PAMOHATIBHOIO HAYYHOI'O MBILIUICHHUS,
CO3JIaHMM IIEJIOCTHOTO MPEACTaBIECHUS 00 OKPY)KAIOLIEM MHpE KaK O €JMHCTBE NMPHUPOJIbl, YEIOBEKa U OOIIECTBa, B MO3HAHUH MPUPOIAHBIX
3aKOHOMEPHOCTEH U peleHuu NpodaeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JUIsI COBPEMEHHON NMBUJIM3ALMU: OOECIIEYEHUsT HOBOTO YPOBHS pa3BUTHS MEIAMIIMHBL,
CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pellaTh pecypcHbIe MPOOIEMBbl Pa3BUTHUS YEIOBEYECTBA, IIOUCKA MyTel BBIXOJa U3
r7100abHBIX HKOJIOTHYECKUX Mpo0IeM U obecrieueHus epexoia K yCTOWYMBOMY Pa3BUTHIO, PAlMOHAIBHOMY HCIOJIb30BAHUIO MTPUPOTIHBIX
pecypcoB U (OpPMUPOBAHHIO HOBBIX CTAaHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TMOJYYEHHWH OHOJOTMUECKUX 3HAHUM B IENAX NOBBIMIEHUS OOIIeH KyJIbTYpbl, €CTECTBEHHO-HAY4YHOM
IPaMOTHOCTH, KaK COCTaBHOM 4acTH ()YHKIIMOHAIBHON IPaMOTHOCTH 00y4aromuxcs, popMupyeMoit Ipyu U3y4eHur OHOJIOTHH;

MOHMMaHHE CYLITHOCTH METOJIOB IO3HAHM, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIOJb30BaTh IMOJIydaeMble
3HAHUA JAJIS aHajdu3a U OOBSCHEHHUS SIBJICHUN OKPYKAIOLIEro MUpa U MPOUCXOIAIIMX B HEM HM3MEHEHUH, YyMEHHE JieJaTb 00OCHOBAHHBIE
3aKJIIOYEHUS] HA OCHOBE HayYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX C LIEJIbIO MOIYYEHHs JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENBHO MCII0JIb30BaTh OMOIOTMYECKHE 3HAHU [T PELIEHNs IPOOJIeM B PealbHbIX KU3HEHHBIX CUTYaIUX;

OCO3HAaHHE IICHHOCTHM HAY4YHON [E€ATEIbHOCTH, TOTOBHOCTb OCYUIECTBIIATH IPOEKTHYI0 M MCCIEI0BATENIbCKYIO JEATEIbHOCTh
WHAWBUYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTH K HEMPEepPHIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO, K AKTUBHOMY IOJYYCHHIO HOBBIX 3HAHUU IO
OMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeramnpeqMeTHbIe pe3yJbTaThl OCBOCHHS YYeOHOro mpeamera «bBHOJOTHs» BKIIOYAIOT: 3HAYUMbE I (DOPMUPOBAHHS
MHUPOBO33PEHUsT 00YYAIOIMINXCSI MEKIUCIHUILTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAXKAIONINE [EJIOCTHOCTh HAyYHOU
KapTHHBI MUpa W CrHenu(UKy METOJOB IO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBICHHE, IPOIECC,
CUCTEeMa, HAYYHBIN (DaKT, MPUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPHs, UCCICIOBAaHUE, HAOIIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT H
JpyTHUE); YHUBEPCAIbHbIC ydeOHbIC NEHCTBHs (TIO3HABATEIbHBIC, KOMMYHHUKATHBHBIC, PErYJIATUBHBIC), oOecreunBarmue HopMUpoOBaHHe
(YHKIIMOHATFHOW TPAMOTHOCTH W COIHMAJIBHOW KOMIIETCHIIMU OOYYaIOIIUXCs; CIOCOOHOCTh OOYYarONIMXCS HCIIOJIb30BaTh OCBOCHHBIC
MEXTUCIUILTHHAPHBIC, MUPOBO33PEHYECKHE 3HAHHS U YHUBEPCAIbHBIC YUCOHBIC JICHCTBUS B IO3HABATEIHLHON M COIMAIBHOM MTPAKTHKE.

B pesynprare um3ydeHuss OWOIIOTMM Ha YpPOBHE CpeaHero oolmero oOpa3oBaHus y oOydaromerocss OyAZyT CQOpPMHpPOBAHEI
M03HABaTEIbHbIC YHHBEpPCAJIbHbIC Yy4YeOHbIC JCHCTBHS, KOMMYHHKATHBHBIC YHHBEpPCAJIbHbIC YUYEOHBIC [ICHCTBHSA, pPETYJISITUBHBIC
YHHUBEpPCAJIbHBIC YUeOHBIC JCUCTBHS, COBMECTHAS JESTCIILHOCTD.

MertarnpeaMeTHbIC Pe3yIbTaThl OCBOSHHS TPOrPAMMBI CPETHETO OOIIEro 00pa30BaHMsI JODKHBI OTPAKATh:

ORyajieHne YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JOrHYecKHe e CTBUS:

CaMOCTOSITENTFHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

WCIONIb30BaTh TPU OCBOCHUHM 3HAHMM TPUEMBI JIOTUYECKOTO MBINUICHHUS (aHalu3a, CHHTE3a, CpPaBHEHHUA, Kiaccu(HKaIuy,
00001IeHNS), PACKPBIBATh CMBICI OWOJIOTHUECKUX IMOHSATHH (BBIICIATh WX XapaKTepHbIC NMPHU3HAKH, YCTAHABIWBATH CBSI3U C JIPYTHMH
MOHATHUSIMH);

OTIPECIIATh e JICATeIBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU WX JOCTHXKCHHS, COOTHOCHTH PE3YJIbTATHl JICITCILHOCTH C
MOCTABIIEHHBIMHU LEJISIMH;

MCIOJIb30BaTh OMOJIOTHYECKHE MTOHATHS ISl OOBSICHEHUS (DAKTOB U SBJICHHUH KUBOU ITPUPOIBI;

CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTHBHBIC, JACTyKTHUBHBIC, TIO aHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHUS B
paccMaTpuBaeMBbIX SBICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKITFOUCHHS,

MIPUMEHSITh CXEMHO-MOJICTIbHBIE CPEJICTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBSA3€M M OTHOLICHUH B M3y4aeMBIX OMOJIOTHYECKHX
00BEKTaX, a TAKXKE MPOTUBOPEUYUH PAa3HOTO POJIa, BEIIBICHHBIX B Pa3IUYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX

pa3pabaThIBaTh IJIaH PEIICHUs MPOOIEMBI C YIETOM aHATN3a UMEIONTNXCS MaTepUaIbHBIX H HEMaTEPUATbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3Y/IHTATOB IIEJISIM, OIICHHBATH PUCKHU TIOCIICICTBHIA NEATSIILHOCTH;

KOOPJIUHHUPOBATH U BBITIOIHATH PA0OTY B YCIOBUSX PEATbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHSI,;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KHU3HEHHBIX TPOOIEeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TEHCTBUS:



BJIaJIeTh HAaBBIKAMU Y4eOHO-MCCIIEOBATEILCKOM U MPOEKTHOW JEATEIIbHOCTH, HAaBBIKAMU pPa3peIlieHus MpodiieM, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSATEIbHOMY ITOMCKY METOOB PEIICHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOJIOB TO3HAHHUS;

HCIOJIb30BaTh pa3jIM4YHbIE BUIbl JEATEIBHOCTH IO TMOJIYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpEeTalvM, NpeoOpa3oBaHUIO U
IIPUMEHEHMIO B yUEOHBIX CUTYalLlUsAX, B TOM YUCIIE IIPU CO3JaHUU y4EOHBIX U COLIUAIBHBIX IPOEKTOB;

(bopMHpPOBATh HAYYHBIM TUI MBIIIJICHHUS, BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMUA MOHATUSAMH U METO/IaMU;

CTaBUThb U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN AEATEIbHOCTH U JKU3HEHHBIX CUTYaLUAX;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJM3UpOBaTh 3ajady, BbIIBUraTh THIIOTE3Y €€ pELEeHUs, HAXOAUTh apIyMEHThI s
JI0Ka3aTelbCTBA CBOMX YTBEP)KICHM, 3a1aBaTh apaMeTpbl U KPUTEPUH PELLCHMS;

aHAJIM3UPOBATh IOJYUYEHHBIE B XOJ€ PEIICHUS 3aladl pe3yibTaTbl, KpPUTUUECKU OLIEHMBATh UX JOCTOBEPHOCTb, IIPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYLLECTBIIATH LI€JCHAIIPABICHHBIHN ITOMCK MTEPEHOCa CPEACTB U CIIOCOO0B AEUCTBUS B IPO(HECCHOHAIBHYIO CpENy;

YMETb IEPEHOCUTD 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAESITEIbHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX MPEIMETHBIX 001acTeill;

BBIIBUTaTh HOBBIE WJCH, TpeAiaraTh OPUTHHAIBHBIC MOIXOABl M PEUICHUs, CTAaBUTh MPOOJIEMBbl W 3a/auyd, JOIMYCKAIOIIHE
aJIbTepPHATUBHbIEC PEILICHUSL.

3) padora ¢ nunopmanmeii:

OpPHEHTUPOBATbCS B PA3IMUYHBIX HCTOYHMKAX HH(poOpMalMU (TEKCTe Yy4yeOHOro MocoOMs, Hay4yHO-TOMYJISIPHOW JHTepaType,
OMOJIOTMYECKHUX CJIOBApsAX M CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHANM3UpPOBaTh MHPOPMAIUIO Pa3TUUHBIX
BUJIOB U (JOPM IPECTABICHUS, KPUTUUECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEPOTUBOPEUHBOCTD;

(hopMyTUpOBaTh 3aMPOCHl M IPUMEHSATH PAa3JIMUHbIE METO/IbI MPU MOUCKE U OTOOpE OMosornueckoil nHpopMaIui, He0OOXOIUMON JIJIst
BBINOJIHEHUS YUE€OHBIX 3aj1ay;

MPUOOpPETaTh OMNBIT HCIONb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHM, COBEPIIEHCTBOBATH KYJIbTYPY aKTHBHOTO
WCIIOJIb30BAaHNUS PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BbIOMpaTh ONTUMAIbHYIO (OpMY MpeACTaBlIeHUs OMoJIorHYecKoil mHpopMaluu (CXeMbl, rpapuKy, JuarpamMsl,
TaOIUIIBI, PUCYHKH U JIPYTOe);

UCIIOJIb30BaTh HAy4yHBIH S3bIK B KauecTBE CpeACTBa IMpH pabore ¢ Ouosiornyeckoil uH(opmanuen: NPUMEHSTb XUMHUYECKUE,
¢u3nyeckre 1 MaTeMaTHYECKUE 3HAKU U CUMBOJIBI, (hopMyIibl, abOpeBUaTypy, HOMEHKJIATYpy, UCIOIB30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEICTBA HATJITHOCTH;

BJIaJIeTh HaBbIKAMM PACIIO3HABAHUSA U 3aILUTHI HH(OpMaIK, HHPOPMALMOHHOM 6€301MacHOCTH JIMYHOCTH.

OBiageHne yHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMH A€ CTBUSIMMU:

1) o6menmne:

OCYILLIECTBIIATh KOMMYHHKAIIUU BO BeeX chepax >KM3HU, aKTUBHO y4acCTBOBATh B IMAJIOTe WM AUCKYCCHHU IO CYIIECTBY 00CYXk1aeMon
TeMbl (YMEHHUE 3a/laBaTh BOIIPOCHI, BBICKA3bIBaTh CYKIEHHUS OTHOCUTENIBHO BBIIIOJHEHUS IpeagaraéMou 3ajadd, YUUTHIBaTh MHTEPECHI U
COINIACOBAHHOCTh MO3ULUI IPYTUX YYaCTHUKOB AMAIOra WIKA AUCKYCCHUN);



pacro3HaBaTh HeBepOaJbHBIE CpEACTBAa OOIIEHHS, MOHMMATh 3HAYCHHWE COLMAIBHBIX 3HAKOB, IPEANOCHUIOK BO3HUKHOBEHHS
KOH(UIMKTHBIX CUTYalHi, yMETh CMAr4aTh KOH(MIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMH CIIOCOOAMH OOIIEHUS W B3aUMOCHCTBUS, MOHUMATh HAMEPEHHS APYIHX JIIOJCH, MPOSBIATh YBAKHUTEIHHOE
OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOU opme HopMyIHUpoBaTh CBOM BO3PAKEHMUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUSI C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) coBMeCTHAsI 1eSITeIbHOCTh:

MOHMMAaTh W HCIIOJIb30BaTh MPEUMYLIECTBA KOMAHIHONW M WHIMBUIYaIbHOH pabOTHI MpH peUuIeHHH OWOJOTHYECKOW MpoOIeMbl,
000CHOBBIBaTh HEOOXOAMMOCTb IPUMEHEHHS I'PYIIIOBBIX (POPM B3aUMOJCHCTBUS MPU PEIIEHUH yueOHOH 3a1auu;

BBIOMPATh TEMAaTHKYy U METOJIbI COBMECTHBIX JICHCTBUI C yUETOM OOIMX HHTEPECOB M BOZMOXKHOCTEH KaXKJJOT0 YJICHA KOJIJICKTUBA,;

IIPUHUMATDH LEIH COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATh JEHCTBUSA IO €€ JTOCTHIKEHHUIO: COCTABIIATh IUIaH
JEWCTBUH, paclpeesiATh POJIu C YUETOM MHEHUH Y9aCTHHKOB, 00OCYX/IaTh PE3yJIbTaThl COBMECTHOW PaOOTHI;

OLIEHUBATh KaY€CTBO CBOETO BKJIAJa U KAXJIOT0 yYaCTHUKA KOMaH bl B OOIIMHA pe3ysbTaT 110 pa3paboTaHHBIM KPUTEPUSIM;

IIpeAJIaraTb HOBBIE IIPOEKTHI, OLEHUBATh UJIEH C ITO3UIIMY HOBU3HBI, OPUTHHAIILHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILLIECTBIIATh MO3UTUBHOE CTPATETMUECKOE IOBEIECHHE B Pa3IMYHBIX CUTYALUsX, HPOSBIATH TBOPUECTBO U BOOOpaxKeHHE, ObITH
MHULUATUBHBIM.

OByajeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMU 1eCTBUAMM:

1) camoopraHu3anus:

UCIOJIb30BATh OMOJIOTUYECKUE 3HAHUS JUIs BBISABICHUS TPOOJIEM U UX PELICHUS B )KU3HEHHBIX U y4EOHBIX CUTYyalUsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI 11€JIEBbIE U CMBICIIOBbIE YCTAHOBKU B CBOMX JEHCTBUSX U MOCTYIKaX 10 OTHOLIEHUIO K
YKUBOU IIPUPOJE, CBOEMY 3J0POBBIO U 3I0POBBI0 OKPYKAIOILHKX;

CaMOCTOSITENILHO OCYILECTBJIATh MO3HABATENIbHYIO AESTEIbHOCTb, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYJIHNPOBATH COOCTBEHHBIE
3aJjauu B 00pa3oBaTeIbHOM 1EATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJISITh IJIaH PEHICHUs MpOoOJeMbl C Y4YETOM HMMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEAIIOYTEHNH;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

pacuIMpsATh paMK1 y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieNlaTh OCO3HAHHBIM BHIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM IpyIMLMU B Pa3HBIX 00JacTSIX 3HAHHM, MOCTOSIHHO IMOBBIILIATH CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIAM;

BJIAJIeTh HABBIKAMM I103HABaTEIbHOM pPE(IEKCHMM KaK OCO3HAHUS COBEPIIAEMbBIX JCHCTBUH U MBICIUTENBHBIX IPOLIECCOB, HX
pe3yabTaTOB U OCHOBAHMM, UCTIOJIL30BaTh MPUEMBI pe(IIEKCUH [T OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PEIICHHUS 10 UX CHWKEHUIO;



IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

3) npuHsTHE CeOsT U APYTHX:

IIPUHUMATD ce0sl, IOHMMasi CBOU HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIryMEHTBI APYIUX IIPU aHAIU3€ PE3Y/IbTATOB JEATECIBHOCTH;

IPU3HABATh CBOE IIPABO U MPABO APYTUX Ha OIINOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MMO3ULMU APYroro 4eJ0BeKa.
HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbie pe3ynbTaThl OCBOEHUS COJIEp)KaHUs yuyeOHoro mpenmera «buosiorus» Ha yriyOon€HHOM YpOBHE OPHUEHTHpPOBAHBI Ha
obecnieuenne mpoduibHOrO 00y4YeHHsI oOydarommuxcs Ouosiornd. OHU BKITIOYAIOT: CHEIU(PUYCCKHE ISl OMOJOTMH HaydHbIC 3HAHUS,
YMEHUSI U CHOCOOBI JCWCTBUN MO OCBOCHMIO, MHTEPIPETAMN U MPEoOpa30BaHUIO 3HAHHM, BUIBI ACSITEIBHOCTH MO IMOJYYECHHUIO HOBBIX
3HAHWUW W UX IPUMECHCHHIO B Pa3IMYHBIX YUCOHBIX, a TAKXKE B PEATbHBIX JKU3HCHHBIX CUTyalusX. [IpeMeTHbIC pe3ylIbTaThl IPEICTABICHbI
0 Tr0JIaM U3yUYeHHUsI.

[IpenMeTHBIC pe3yIbTAaThI OCBOCHUS yueOHOTO npeamera «buonorus» B 10 Kaacce NOMKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHHM O MECTE M POJU OUOJIOTMH B CHCTEME €CTECTBEHHBIX HayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B MO3HAHWH 3aKOHOB TPUPOJBI M PEIICHUH MPOOJIEM pPalMOHAIBLHOTO MPUPOJIONOIH30BAHMS, O BKIAJAEC POCCHUCKHX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIQJICHUE CUCTEMOM OMOJIOTUYECKUX 3HAHHM, KOTOpask BKIIOYAET: OCHOBOMOJIATAONTHE OMOJIOTHYECKUE TEPMUHBI U TIOHATHS (KU3Hb,
KJIETKa, OpraHu3M, MeTaboJHu3M, TOMEOCTa3, CaMOpPEryNslHs, CaMOBOCIPOU3BEIEHUE, HACIIEeICTBEHHOCTh, H3MEHYHUBOCTh, POCT U
pasButue), onosornueckue Teopun (kiaerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, XxpoMocoMHasi TeOpHsi HacIEACTBEHHOCTH
T. Moprana), yuenus (H. Y. BaBunoBa — o 1eHTpax MHOTOOOpa3usi U MPOUCXOXKACHUS KYIbTYPHBIX pacTE€HUi), 3aKOHBI (€AMHO0Opa3us
MMOTOMKOB TIEPBOTO ITOKOJICHHUS, PACIICIUICHHS, YACTOTHI TaMeT, HEe3aBHUCHMOIO HacliemaoBaHus [. MeHpens, TOMOJIOTHYECKUX PSJIOB B
HacyencTBeHHoM n3mMenunBoctu H. 1. BaBuiosa), mpuHIHUIBI (KOMITIEMEHTAPHOCTH);

BJIIQJICHHEC OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHUS, WCIIONB3yeMbIX B OWOJIOTHUECKUX HWCCIICIOBAHUSAX IKHBBIX OOBEKTOB
(omucanue, U3MepeHue, HaOMIACHUE, IKCIIEPUMEHT);

YMEHHE BBIICIATh CYIICCTBCHHBIC IMPHU3HAKHA: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHOT, OJHOKICTOYHBIX W MHOTOKIIETOYHBIX
OpraHM3MOB, B TOM 4mHclie OakTepuil, TpUOOB, PACTCHMIi, KUBOTHBIX U YEIIOBEKa, CTPOCHHUS OPraHOB W CHUCTEM OPTaHOB PACTEHUH,
KUBOTHBIX, YEJIOBEKA, IIPOIIECCOB JKU3HEICATEIIPHOCTH, MPOTCKAIONINX B OPraHU3Max PAacTEHUH, )KUBOTHBIX U YEJIOBEKa, OMOIOTHYCCKUX
MPOIIECCOB: OOMEHa BelIecTB (MeTa0ONIU3M), MPEBpAIICHUS SHEPTUH, OpOXKEeHHs, aBTOTPO(GHOTO U TeTepoTPO(GHOrO THUIMOB MHUTAHMUS,
dboTOoCHHTE3a W XEMOCHUHTE3a, MHTO3a, MeEi03a, TaMeTOTeHe3a, HSMOpPHOTEeHe3a, MOCTAIMOPHOHAIBHOTO pPAa3BUTHS, Pa3MHOKEHMUSI,
WHIUBUAYAIBHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHEe3a), B3aUMOICHCTBHUS T€HOB, T€TEPO3HCca, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE yCTaHABIMBATh B3aMMOCBS3M MEXJy OpPTaHOWIAMH KJICTKH W WX (YHKIUSAMH, CTPOCHHEM KJICTOK Pa3HBIX TKaHEH M WX
(GYHKIUSMU, MEXy OpraHaMy U CUCTEMaMH OPTaHOB Y PAaCTEHUH, )KUBOTHBIX U YEJIOBEKa U WX (YHKIMSAMH, MEXKYy CUCTEMaMHU OPTaHOB U
uX QYHKIUSAMH, MEXAY OJTalaMM OOMEHa BEIIeCTB, 3TallaMU KJIETOYHOTO LHKJIA W JKU3HEHHBIX I[HMKJIOB OpPraHU3MOB, 3TamamMu
SMOPHOHAIBHOTO Pa3BUTHSA, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTHUIIOM H (DaKTOpaMH Cpeibl OOUTAHHUS;



YMEHHE BBIABIIATH OTIIMUUTENIBHBIE IPU3HAKH KUBBIX CUCTEM, B TOM UHMCIIE PACTEHUM, )KUBOTHBIX U YEJIOBEKA,

YMEHHUE HCII0JIb30BaTh COOTBETCTBYIOIIME aPTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTUIO U CUMBOJIMKY JJISl I0Ka3aTeIbCTBA POJCTBA
OpPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIII;

yYMEHHUE pellaTh OHOJOrMYECKHE 3aJaud, BbIABIATH MPUYMHHO-CIEJICTBEHHBIE CBSI3U MEXAY MCCIEIyeMbIMU OHOJOTMYECKUMHU
IIPOLIECCAMMU U SIBJICHUSIMH, J€JIaTh BBIBOJIbI U IIPOTHO3bI HA OCHOBAHUH IIOJyYCHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATH JIa0OPATOpHBIE U IPAKTUYECKHE PadOThl, cOOMIOaTh MpaBwia Hpu pabore ¢ y4eOHbIM M J1aOOPaTOPHBIM
00opyIOBaHUEM;

YMEHHUE BbIIBUraTh TUIIOTE3bl, IPOBEPSTh UX IKCIEPUMEHTAIBHBIMU CPEICTBAMU, (POPMYIIUPYS LeNIb UCCIEI0BAHUS, aHAIU3UPOBATh
IIOJIyYEHHBIE PE3YyJIbTaThl U J1€J1aTh BBIBOBL;

YMEHHUE y4acTBOBATh B y4eOHO-HCCIEI0BATEIbCKON paboTe M0 GMOJIOTUH, SKOJOTUM U MEJULIMHE, IPOBOAUMON Ha 0a3e LIKOJBHBIX
HAYYHBIX OOMIECTB, ¥ MyOJINYHO MPEACTABIATH OTYYEHHBIC PE3YJIbTAaThl HA YUCHHUECKUX KOH(PEPEHIIHSAX;

YMEHHUE OIICHWBAaTh 3THUYECKUE AaCHEKThl COBPEMEHHBIX HCCIIEOBAaHUI B 00NacTM OHOJOIMM M MEIULUHBI (KIOHUPOBAHHE,
HCKYCCTBEHHOE OILJI0IOTBOPEHHE, HAIIPABIIEHHOE U3MEHEHHE T€HOMA U CO3/1aHUE TPAHCT€HHbBIX OPraHU3MOB);

YMEHHE OCYILECTBJIATh OCO3HAHHBIA BbIOOP Oynymiedl npodeccroHaIbHOM JEesATeIbHOCTH B 007acTd OMOJOTMH, MEAMLIMHBL,
OMOTEXHOJIOTHH, BETEPUHAPUH, CEIIBCKOTO XO3SHCTBA, MHUILEBON MPOMBIIUICHHOCTH, YIIIyOJISTh IO3HABATEIBHBIM HHTEPEC, HAIPaBICHHBIN
Ha OCO3HAHHBIA BHIOOP COOTBETCTBYMOLIEH mpodeccur M NPOJOKEHHE OMOJOTMYECKOro oOpa3oBaHHs B OPraHU3ALUAX CPEIHEro
po(heCCHOHATLHOTO M BBICIIETO 00pa30BaHUSI.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» B 11 knacce 10MKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUHU B CUCTEME ECTECTBEHHBIX HayK, B (JOPMUPOBAHNN COBPEMEHHOM €CTECTBEHHO-
Hay4YHOI KapTHUHBI MUpa, B TO3HAHUU 3aKOHOB MPUPO/IbI U PELICHUHU 3KOJIOTMYECKUX MPoOIeM 4eI0BEYECTBa, a TAKXKE B PELIEHUH BOIIPOCOB
palMOHAIBbHOIO MPHUPOJONOIB30BaHUsA, U B (POPMHPOBAHMM IIEHHOCTHOTO OTHOILIEHUS K HIpUpOJE, OOIECTBY, YEIOBEKY, O BKJaze
POCCHICKHX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHY;

YMEHHE BJIaJIeTh CUCTEMOM OMOJOTHYECKUX 3HAHHUM, KOTOpasi BKJIIOYAET ONpeAeSIeHUsI U TOHUMaHUE CYIIHOCTH OCHOBOIIOJIAraloIINuX
OMOJIOTMYECKUX TEPMHMHOB M TOHATHH (BHJI, 3KocucTeMa, Ouocdepa), OGuonorndeckue teopuu (3BomonuoHHas teopuss Y. [lapBuHa,
CUHTETHYECKas Teopust sBoroun), yuerus (A. H. CeBeprioBa — o myTsx u HarpaieHusx soitonnn, B.U. Bepuaackoro — o 6uocdepe),
3aKOHBI (TeHeTnyeckoro pasHoBecus k. Xapau u B. Baiin6epra, 3apoapimeBoro cxoactsa K. M. bapa), npasuna (muaumyma FO. JIn6uxa,
AKOJIOTUYECKON MUpaMUIbl YHEPTUHN ), THUIIOTE3BI (THoTe3a «mupa PHK» V. I'mnbepTa);

YMEHHE BIIIETh OCHOBHBIMH METOJJaMH HAyYHOT'O TIO3HAHUS, UCIOJIb3yEMBIMH B OMOJIOTMUYECKUX UCCIIEIOBAaHUAX JKUBBIX OOBEKTOB U
AKOCHCTEM (oNHcaHue, u3MepeHne, HaOIoeHHe, IKCIIEPUMEHT), CIOCO0aMU BBISBIIEHUS U OLIEHKU aHTPOIOTEHHBIX U3MEHEHHH B IPUPOJIE;

YMEHHUE BBIACATH CYIIECTBEHHbIE MPU3HAKH: BUJOB, OMOTEOIIEHO30B, HIKOCUCTEM U OHOC]Ephl, CTAOMIM3UPYIOLIETO, ABMXKYILETO U
Pa3phIBAOILEr0 ECTECTBEHHOTO 0TOOPA, aNIONaTPUUYECKOT0 U CUMITATPUYECKOT0 BUA000pa30BaHUs, BIMSHUS IBHXKYIUX CUJI HBOJIIOLIMU Ha
reHO(OH/I MOMYJIALNH, IPUCIIOCOOIEHHOCTH OPraHU3MOB K cpejie 0OuTaHMs, YepeI0BaHUs HalpaBJIeHUH 3BOIOLNH, KPYTOBOPOTAa BEIIECTB
Y TIOTOKA DHEPTUH B DKOCUCTEMAX;

YMEHHME YCTAaHABIMBAaThb B3aUMOCBSI3U MEXIy IPOLECCAaMH 3BOJIIOIUM, ABWKYIIMMHM CHJIAMU aHTPOIOreHe3a, KOMIIOHEHTaMU
Pa3IUYHBIX IKOCUCTEM U MPUCTIOCOOIEHUSAMH K HUM OPraHU3MOB;



YMEHHE BBISIBISITH OTIUYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIIEHHOCTh BUIOB K Cpele OOWTaHWs, a0MOTHYECKUX W
OMOTHYECKMX KOMITOHEHTOB JKOCHUCTEM, B3aMMOCBS3EH OpPraHM3MOB B COOOIINECTBAX, aHTPOIIOTEHHBIX U3MEHEHHUH B YKOCHCTEMax CBOCH
MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE aPTYMEHTBI, OMOJIOTUYECKYIO TEPMHHOJIOTHIO U CUMBOIIUKY ISl JIOKa3aTeIbCTBA POJICTBA
OpPraHW3MOB pPa3HBIX CHCTEMAaTHYECKUX TPYII, B3aWMMOCBS3M OPraHU3MOB H CpeIbl OOWTAaHWs, CIWHCTBA YEJIOBEUECKHUX pac,
HEOOXOIMMOCTH COXPAHEHUSI MHOI000pa3us BUIOB M SKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPOIBI M YSIIOBEUCCTBA,

YMEHHE peliaTh OWOJIOTMYECKHE 3a]aud, BBISABIATH MPUYUHHO-CICACTBCHHBIC CBSI3U MEXKIY HCCICIYEeMBIMH OHOIOTHYECKHUMHU
MpoIecCaMy U SIBJICHUSIMHU, JIEJIaTh BHIBOJIBI U TIPOTHO3bI HA OCHOBAHHH TIOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIMIOJHATH JTA0OPATOPHBIE M TPAKTHYECKHe paboThl, COOMOMATh MpaBWJa MPH padoTe ¢ y4eOHBIM M JIAOOPATOPHBIM
000pyI0BaHUEM;

YMEHHE BBIJIBUTATh THUTIOTE3bI, IPOBEPSITh UX IKCIICPUMEHTAIBHBIMU CPEIICTBAMU, (DOPMYIIHPYSI IIEJIb UCCIICAOBAHUS, AaHATU3UPOBATh
MOJTyYCHHBIC PE3YJIbTATHI U JIEJIaTh BHIBOJIBI,

YMEHHE Y4acTBOBATh B Y4€OHO-UCCIIEIOBATEILCKONW pabOTe MO0 OMOIOTHH, SKOJIOTUH U MEIUIIMHE, TPOBOANMON Ha 0a3e MIKOJIbHBIX
HAYYHBIX OOIIECTB, ¥ MyOJIMYHO MPEACTABIATH OJTY4YCHHBIC PE3YJIbTAaThl HA YUCHHUECKUX KOHPEPCHIIHSX;

YMEHHE OIICHUBATH THUIIOTE3BI M TCOPHH O TMPOMCXOXKICHUU XKU3HU, YCIIOBEKA M YEJIOBEUSCKUX pac, O MPHUYUHAX, IMOCICICTBUAX U
croco0ax MpeoTBpaIleHHs TI100aTbHBIX H3MEHEHU B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBIOOp Oyaymeld mnpodecCHOHATBHON MAEATEIBHOCTH B 00NAacTH OWOJOTHH, SKOJIOTHH,
MPUPOAONONB30BaHUS, METUIIMHBI, OMOTEXHOJOTHH, TCUXOJOTUH, BETEPHUHAPUH, CEIHCKOTO XO3SHCTBa, MUIIEBONW MPOMBIIIEHHOCTH,
yrayOasTh TIO3HABATCNbHBIM WHTEpPEC, HAMPABICHHBIH HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOMICH TpodeccHr W TPOAOIKCHUE
OuoI0rHYecKoro 00pa3oBaHus B OPraHU3alUAX CPEIHET0 MPOPECCHOHATBHOTO U BBICIIETO 00Pa30BaHMUS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HauMenoBanue pa3aesioB M TeM (uudpoBbIe)
Ne ni/m P Konrposbnusie IIpakrunyeckue op
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypchl
Bubnnoteka LIOK
1 Buosnorus xak Hayka 1 https://myschool.edu.ru/
Bubanoteka LLOK
2 JKuBble cucTeMBbl U UX U3Y4YECHUE 5 1 https://myschool.edu.ru/
Bubanoteka LLOK
3 Buosorus KieTku 2 0.5 https://myschool.edu.ru/
Bubnumoteka LLOK
4 XuMuYecKasi OpraHu3aius KIeTKH 8 1 2 https://myschool.edu.ru/
Bubnumoteka LLOK
5 Crpoenne n QyHKIUH KIETKH 6 2 https://myschool.edu.ru/
5 OOMeH BeleCcTB U NMPEBpaIllEHUE SHEPTUU B 2 1 1 bubnnotexa LIOK
CIIETKE https://myschool.edu.ru/
7 Hacnencteennas uadopmanus u 2 05 Bubnnotexa LIOK
peANH3AIINA 68 B KICTKE . https://myschool.edu.ru/
Bubnumoteka LLOK
8 JKu3HeHHBIN UKIT KISTKH 2 05 https://myschool.edu.ru/
9 Crtpoenue u GyHKIIUA OPTaHU3MOB 10 1 1 Bubnnoteka LIOK




https://myschool.edu.ru/
Bubanoteka LLOK

10 Pa3zmHOXeHUME U pa3BUTHE OPTAHU3MOB 8 1 https://myschool.edu.ru/
1 ['enetnka — HayKa 0 HaCJIEICTBEHHOCTH U 2 1 bubnnotexa LIOK

W3MEHYHUBOCTH OPraHU3MOB https://myschool.edu.ru/
Bubnnoteka LIOK

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 9 1 https://myschool.edu.ru/
Bnbnnoteka LIOK

13 3aKOHOMEPHOCTH U3MEHYUBOCTH 4 1 https://myschool.edu.ru/
Bubanoteka LLOK

14 [eHeTHKA YeIOBEKA 2 0.5 https://myschool.edu.ru/
Bubnnoteka LIOK

15 Cenexuus OpraHu3mMoB 2 1 https://myschool.edu.ru/
Bubnnoteka LIOK

16 BuorexHomOrusa ¥ CHHTETHYECKAsT OMOJIOTHS 2 https://myschool.edu.ru/
Bubnumoteka LLOK

17 PesepBHOE BpeMs 1 https://myschool.edu.ru/

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 135




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Hara uudposbie
Ne i/ Tema ypoka Kontposbubie IIpakTuueckue
Bceero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl

1 Kpatkast uctopus pa3BUTHAOHOIOTHH. 1 02.09 https://myschool.edu.ru/

Cucrema OHMOJIOTMYECKUX HAYK. https://myschool.edu.ru/
2 OTnuynTenbHble TPU3HAKY XKUBOH 1 06.09

TIPUPOJIBI.
3 YpoBHM OpraHu3anny KUBOHMATECPHU. 1 09.09 https://myschool.edu.ru/
4 BxoxHo¥ KOHTPOJIbL 3HAHMIA. 1 1 13.09 https://myschool.edu.ru/

MeToabI MO3HAHUS )KUBOKH )
5 IPUPOIBL. 1 16.09 https://myschool.edu.ru/
6 Brosoruueckue CUCTEMBI. 1 20.09 https://myschool.edu.ru/
7 E?‘[SBHTHe 3HaHUH O KIIETKE. 1 23.09 https://myschool.edu.ru/

C€TOYHAsA TCOPUL

Peruenus 3anannii ET'D no Teme https://myschool.edu.ru/
8 "Ucropus u3yuenus knerku. Kinerounas 1 0,5 27.09

Teopus”
9 XUMMYECKHUH COCTAB KIIETKH. 1 30.09 https://myschool.edu.ru/

Poub HEOPraHUYECKUX BEILECTB https://myschool.edu.ru/
10 B KJIIETKE ¥ OpraHU3ME. 1 04.10
11 gﬁgﬁﬁecme BEIECTBA 1 0.5 07.10 https://myschool.edu.ru/
12 Benkn. YrieBomast 1 11.10 https://myschool.edu.ru/




13

JladopaTopHasi padoTa Nel
«O0HapyxeHHne 0e1KOB, YIIEBO0B,
JIMIUAOB ¢ NOMOIIbI0 KA4eCTBEHHbIX
peaxkuuii».

0.5

14.10

https://myschool.edu.

ru/

14

15

16

HyxenHOBEBIE KUCIIOTHI.
Pemenns 3ananmii B popme EI'Omno Teme
"XUMHYECKUH COCTaB KIECTKH".

Kontpoasnas padora Nel no reme: «PoJn
HEOPraHM4ecKux

U OPraHMYecKHUX BelllecTB B KJIeTKe H
oprasusme

4ea0BeKay.

JlabopaTopHast paGora Ne2
«@®epMeHTaTUBHOE

pacinenJieHue NepoKCHIaBoI0poaa B
TKaHSX OPraHu3Ma»

0.5

18.10

21.10

25.10

https://myschool.edu.

https://myschool.edu.

https://myschool.edu.

ru/

ru/

ru/

17

18

CrpoeHue 3yKapuoTHYECKOM
KJIETKH.

Kierounoe snpo. XpomMocomsl

08.11

11.11

https://myschool.edu.

https://myschool.edu.

ru/
ru/

19

Knerounoe s1po. XpoMOCOMBI.

15.11

https://myschool.edu.

ru/

20

JlabopaTopHast paGora Ne3
«HaburoneHue ki1eTok rpu0oB,pacTeHui 1
JKUBOTHBIX 1O

MHUKPOCKOTIOM.

0.5

18.11

https://myschool.edu.

ru/

21

22

HpOKapPIOTPI‘IeCKaiI KJICTKaA.

Pemienus 3ananuii B hpopme EI'D
o teme «KireTkay.

22.11

25.11

https://myschool.edu.

https://myschool.edu.

ru/
ru/

23

Pemenus 3agannii B popme EI'D
o teMe «KireTkay.

29.11

https://myschool.edu.

ru/

24

25

JHK — Hocurens

HacieJcTBeHHOW nH(popmanuu.['eH.
I'enetnueckuii kox.

Y asoenue mosiekynsl JJHK B
KJIETKE.

02.12

06.12

https://myschool.edu.

https://myschool.edu.

ru/

ru/




Bupycer.

https://myschool.edu.ru/

26 09.12
Mepbl TPOPHITAKTHKA https://myschool.edu.ru/

27 pacnpocTpaHeHusI BUPYCHBIX 3a00JICBaHUH. 13.12
IpodunakrukaCII 1a

8 Konrpoasnas pagora Ne2 noreme: «Crpoenne 16.12 https://myschool.edu.ru/
KJICTKI» ’

29 OpranusM — eruHOE 1enoe. MHoroo6pasue 20.12 https://myschool.edu.ru/
JKUBBIX OPTaHH3MOB.
OGMeH BENECTB M PEBPAIICHIE https://myschool.edu.ru/

30 SHEPIUU — CBOUCTBO )KMBBIX OPIaHU3MOB. 23.12
DHepreTuuecKkuitooMeH
I[Tnactidyeckuii oO6MeH. https://myschool.edu.ru/

31 dorocuHTE3. 0.5 27.12

32 OCO6€HHO§TI/I obmeHa B%H.IGCTB ) 10.01 https://myschool.edu.ru/
y PaCTeHUIH, )KUBOTHBIX,0aKTEPHIA.

33 Ienenue KIETKA. MHTO3. 13.01 https://myschool.edu.ru/
H .

34 OJIOBOE H 6€ECTI0NI0E 17.01 https://myschool.edu.ru/
Pa3MHOIKEHHE.

35 Jlenenue KneTku. Meiios. 20.01 https://myschool.edu.ru/

36 Perenus 3anannii EI'D no Teme 24.01 https://myschool.edu.ru/
«JleeHne KIeTKH»

37 OmI0J0OTBOPEHHE U ErO3HAYECHHE. 2701 https://myschool.edu.ru/
WuauByIyanbHOE Pa3BUTHE https://myschool.edu.ru/

38 OpraHU3MOB 31.01

39 OHTOreHe3 YeIoBeKa. 05 3.02 https://myschool.edu.ru/
JlaGoparopuas paGora Ned https://myschool.edu.ru/
«BBISBIIEHHE TIPU3HAKOBCXOICTBA 3aPOIBIIIEH

40 yesioBeKa 0.5 7.02

U JPYTUX MIICKOIMTAIOIIMX KaKIOKa3aTeIbCTBO
HX POJICTBAY.




IMocnencTeus BITHSTHUS https://myschool.edu.ru/
41 QIIKOT OIS, HUKOTMHA, HAPKOTHYECKHX 10.02
BENIECTB HAPA3BUTHE 3aPOIBINIA YENOBEKA.
42 zltjln;eﬂm sajanuit EI'D mo teme 0.5 14.02 https://myschool.edu.ru/
JMBUyalbHOE  Pa3BUTHEOPTaHU3MOBY.
43 HacrencTBeHHOCTh u 17.02 https://myschool.edu.ru/
M3MEHIMBOCTD CBOWCTBAOPTaHM3MOB. :
[ MeHzenb - OCHOBOIIOJIOKHUK https://myschool.edu.ru/
44 TEHETHKH. I'eHeTHUECKAs TEPMUHOIOTHUS 1 21.02
reHETHKA.
45 MoHOrubpHIHOE CKPEIMBAHME. 24.02 https://myschool.edu.ru/
JlaGoparopuas padora Ne 5 https://myschool.edu.ru/
46 «CocTaBlieHHe  MpocCTelIIMxcxeMm 0.5 28.02
CKpeIHBAHHSD
47 JuruOpuaHOe CKPELMBAHME. 3.03 https://myschool.edu.ru/
JlaGoparopuas padora Ne 6 https://myschool.edu.ru/
48 «Penenne 31eMeHTAPHbIXTeHeTHY eCKUX 0.5 7.03
3a1a9».
XpoMocoMHast Teopust https://myschool.edu.ru/
49 HACJIE/ICTBEHHOCTH. 10.03
50 PGHICHI/I.e reHeTUUECKHX 33724 14.03 https://myschool.edu.ru/
10 Teme: «ClLeNIeHHOEHACIIEI0BAHHEY.
KouTpoubnas pabora Ne3 moreme: https://myschool.edu.ru/
51 «3aKOHOMEPHOCTH 17.03
HACJIEI0BAHUS
52 COBpEMEHHOE TPEJICTABIEHHE O 21.03 https://myschool.edu.ru/
TeHE U TEHOME )
53 IeHeTHKa mona 4.04 https://myschool.edu.ru/
54 V3MeHYHBOCTD: HACIICICTBEHHAS 7.04 https://myschool.edu.ru/
Y HEHACJIEICTBEHHAs.
55 IeHeTHKa ¥ 3[0POBLE UYEIOBEKA. 11.04 https://myschool.edu.ru/

HaCHGHCTBGHHLIC 0oie3Hu.




3HaYCHUE TCHETHKHU U CCIICKIINHU

https://myschool.edu.ru/

56 IUIs METMLMHBI ¥ CENIEKIHM. 1 14.04

Pewmenus 3ananuii EI'D no teme: https://myschool.edu.ru/
57 «HacnencrBennass mHEHACIIECTBCHHAS 1 18.04

U3MEHUYUBOCTDY.

Pewmenus 3ananuiit EI'D no teme: https://myschool.edu.ru/
58 «HacnencTseHHast HHEHACIECCTBEHHAs 1 0.5 21.04

U3MEHYUBOCTDY.
59 OCHOBEI CENEKIUU: METOIbI MOCTHKECHUS. 1 2504 https://myschool.edu.ru/

Pemenus 3amanumii ETD 1o Teme https://myschool.edu.ru/
60 «Cenexuusy». 1 28.04

3HaueHue cenekuuu B pa3BUTUuCX.

O6001eHre MaTEpHaa 110 TEME 02.05 no https://myschool.edu.ru/
61 «"enetuka. Cenekuus». 1 bakTy

05.05

W TOroBbIii KOHTPO.JIb 3HAHMIi3a Kypc 10 https://myschool.edu.ru/
62 KJIacca. 1 05.05

BHOTEXHOIOTHS: JTOCTIKEHHUS U 09.05 no https://myschool.edu.ru/
63 HEPCIEKTUBbI PA3BUTHL. 1 bakTy

12.05

64 SCTGTI/I‘{CCKI/IUC ACIIEKTHI PA3BUTHA 1 12.05 https://myschool.edu.ru/

UCCIEN0BAHUM BOMOTEXHOIOT UK

TMoBTOpEHUE 10 pasjeiy https://myschool.edu.ru/
65 "Buonorus kak Hayka. MeTOIbIHAyIHOTO 1 16.05

nmo3HaHus"

[ToBTOpEHHE MO pa3ieny https://myschool.edu.ru/
66 "Kerka" 1 19.05

IoBTOpEHHUE 1O pasaeTy https://myschool.edu.ru/
67 "OpraHI/ISM" 1 23-05

P 1 :
68 eseps lu 1 26.05 https://myschool.edu.ru/

OBHIEE KOJIMYECTBO YACOB I1O 68 135

I[TPOI'PAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* buosorus. buonornyeckue cucTeMsl U MPOIECCHl; yrayoienHoe ooyuenue, 10 kimace/ Tepemon A.B., I[Tetpocosa P.A.
O6mecTBO ¢ orpaHnueHHONM 0TBeTCTBEHHOCThIO « IOl MHEMO3MNHA»

buonorus: 10-ii kmacc: 6a30BbIil ypoBeHb: yueOHUK, 10 knacc/ [Taceunuk B. B., Cymaroxun C. B., 'anonrok 3.1"., I1IBeros
I'.I".; mox penakuueii [Taceunuka B. B., Akunonepnoe o0iectBo «M3aarensctBo «IIpocBemienne»

buonorus 10-ii kinacc: 6a30Bbli ypoBeHb: yueoHuk, 10 knacc/ B.1. CuBornazos, U.b. Aradonos, E.T. 3axaposa.;

AKHI/IOHepHOG O6HIGCTBO ((I/IBIIaTGJ'IBCTBO HpOCBeHIGHI/IC»

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA
«®DenepanbHas OCHOBHasi 00pa3oBaTesbHas MporpaMma 1o yuyeOHsiM npeameram. buonorus 10-11 kmaces», M.

IIpocsemenne,2023 roxa.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubaroreka LIOK https://myschool.edu.ru/
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