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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no yyebHOMy mnpenmery "buonorus" (manee - OHOJIOTHS) Ha YPOBHE CpPEIHEr0 OOIIEro oOpa3oBaHMS
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit denepannny,
OI'OC COO, Konuenuuu npenojiaBanusi yaueOHOro npeamera «bruonorus» U 0CHOBHBIX NOJIOKEHUH (enepanbHON paboueit
MPOrpaMMbl BOCITUTAHUS.

VYyeOubiii peamet «buonorus» yrinyonéuHoro ypoBHs uzyudenus (10—11 kmacchl) siBAsieTCs OAHUM U3 KOMIIOHEHTOB
npenMeTHol obnactu «EctecTBeHHO-HayuHble npeamerb». CornacHo nonoxeHusMm ®I'OC COO npodunbHbie yueOHBIE
OpeMEeThl, U3ydyaeMble Ha YriyOJE€HHOM YpOBHE, SIBISIOTCSA crocoOoM auddepeHpanu o0yyeHus: Ha YPOBHE CPEHEro
oOmero o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh MPEEMCTBEHHOCTh MEXK]Yy OCHOBHBIM OOILIUM, CPEIHUM OOIIUM, CPEIHUM
npodeccuoHaIbHBIM M BBICHIMM OOpa3oBaHueM. B To e Bpems KaxAblii M3 3TUX Y4E€OHBIX MPEIMETOB JOJIKEH ObITh
OPUEHTUPOBAH Ha MPUOPHUTETHOE pEUICHUE 00pa30BaTENIbHBIX, BOCHUTATEIbHBIX M PA3BUBAIOMIMX 3a7a4, CBSA3aHHBIX C
npodopueHTaleil 00y4armmuxcs U CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHON 00JIaCTH HAy4YHOTO 3HaHUS, CBA3aHHOTO C
Ounonoruen, MEUIIMHOM, SKOJIOTUEH, TICUXOJIOTHEN, CHIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yue6HoMy nipenmMery "buonorus" naér npeacraBieHne O LEIU U 3a7ja4ax U3yYeHHs yueOHOro mpeaMera
«buonorus» Ha yrayOJaEHHOM YpOBHE, OMNpeneNsieT o0s3arenbHoe (MHBApUAHTHOE) TPEIMETHOE COJEpiKaHHue, €ro
CTPYKTYpPHpOBaHHE TO paszjiesiaM M TemaM, pachpeleieHue Mo KiaccaM, PEeKOMEHAYET IOCJIeI0BaTeIbHOCTh HU3Y4YeHUs
y4e0HOro Marepuana ¢ yuéToM MEXIPEeIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKA Y4eOHOTO IMpoliecca, BO3PaCTHBIX
ocoOeHHOCTeH oOyuaromuxcs. B mporpaMmme mo 6MoJOTHM peaanu30BaH MPUHIIMI TPEEMCTBEHHOCTH C U3yUYCHHEM OHUOJIOTHUH
Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, OJarogaps yeMy MpocMaTpruBaeTCs HAMIPaBICHHOCTh Ha TOCEYIOIIee Pa3BUTHE
OMOJIOTUYECKUX 3HAHUM, OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOT'O MHUPOBO33PEHHMSI, IKOJIOTHUECKOTO
MBILUICHUS, IPEICTABICHUN O 3J0pOBOM 00pase KU3HU, HAa BOCIIUTAHUE OEPEKHOr0 OTHOIICHHUS K OKpY’Karolel MpUpOIHOM
cpene. B mporpamMMe mo OHONOrMM TakKe IMOKa3aHbl BO3MOXKHOCTHU yueOHoro mnpeamera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO k mIaHUPyeMBbIM JIMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM pe3yjbTaTaM OOY4YeHHS U B
(OopMUPOBAaHUU OCHOBHBIX BHJOB Y4EOHO-TIO3HABATEIBHOW MAESITEIBHOCTH OOYYaIOIIUMXCS IO OCBOCHUIO COJEp)KAaHUS
OMOJIOrMYECKOTO 00pa30BaHUs HAa YPOBHE CPEIHETO OOIIETro 00pa3oBaHMUs.



VY4eOnbiii npeameT «buonorus» Ha ypoBHE CpeHEro o0IIero o0pa3oBaHus 3aBeplIaeT OMOJIOrHYecKoe 00pa30BaHNE B
IIKOJIE U OPUEHTUPOBAH HA PACUIMPEHHUE U YIIIyOJIeHHe 3HaHUH 00yJaroluXcsl 0 )KUBOM MPUPOJIe, OCHOBAX MOJIEKYJISIPHOU U
KJIETOYHON OMOJIOTMH, SMOPUOJIOTMU U OMOJIOTUHU Pa3BUTHSL, T€HETUKH, CEIEKUUU, OMOTEXHOIOTUH, SBOJIOIUOHHOTO YUYECHHUS
1 DKOJIOTHH.

N3yuyenue yueOHoro npeamera «buonorus» Ha yriyOJeHHOM YpOBHE OPMEHTHUPOBAHO HA MOJATOTOBKY OOyYarOIIMUXCA K
MOCJIEYIONIEMY TOJYYEHHUIO OHOJOTrHYecKoro oOpa3oBaHUs B By3aX M OpraHu3alusAx CpelHero mnpodeccHOHaIbHOro
oOpa3zoBaHusa. OCHOBY €ro cojepKaHHsl COCTaBJII€T CHUCTEMa OHOJIOTMYECKMX 3HAHWM, MOJIYYEHHBIX NPU H3yYEHUU
00y4YaromMMHCS COOTBETCTBYIOIINX CUCTEMATHUECKUX pa3/iesioB OMOJIOTMH HAa YPOBHE OCHOBHOIO 0011ero 00pazoBanus, B 10—
11 xnaccax 3T 3HaHMS TOTYYAIOT pa3BuTHE. Tak, paciIMpeHbl U YriTyOJIeHbl OMOJIOTMYECKUE 3HAHUS O PACTEHUSX, )KUBOTHBIX,
rpubax, OaKkTepusX, OpraHM3Me YelOoBeKa, OOIIMX 3aKOHOMEPHOCTSIX KU3HM, JTOMOJHUTEIBHO BKIIOUEHBI OMOJIOTHYECKUE
CBEJICHHS MPUKIATHOTO M MOUCKOBOTO XapaKTEpa, KOTOPHIE MOYKHO HMCIOJIb30BaTh KAaK OPUEHTUPBI ISl TOCIIEIYIOLIErO
BbIOOpa npodeccun. BozmoxkHa Takxke MHTErpaius 6MoJIOTMYECKUX 3HAHUM ¢ COOTBETCTBYIOIIUMHU 3HAHUSIMU, TTOJTyYEHHBIMU
00yJaromuMuCs TIPU U3yYeHUN (PUBHKU, XUMUU, TeoTpaduu 1 MaTeMaTHKHU.

CtpykTypa mporpaMmMmbl 1o y4deOHOMY mnpeamery "buonorus" oTpaxkaeT CHCTEMHO-YPOBHEBBIM U 3BOJIOIMOHHBIN
MOJXO/IbI K M3y4eHuto Onosioruu. CorilacHoO UM, U3y4aroTcsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHBIE JJI )KUBBIX CUCTEM
Pa3HOTO YPOBHSI OpPraHM3allMH, SBOJIOLUM OPraHUYECKOTO MHUpa Ha 3emiie, COXpaHEHUs OMOJOTHYECKOTO pa3HOOOpa3us
rtanetsl. Tak, B 10 kiacce u3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIIETOUHOU OMOJIOTUH, SMOPHOJIOTUN U OMOJIOTUN Pa3BUTHUA,
TCeHETHKHU U CEJICKIUU, OMOTEXHOJIOTUU U CUHTETUYECKON OMOJIOTUH, aKTYaTU3UPYIOTCA 3HAHUS 00yJaronuxcs mo 00TaHUKe,
300JI0THH, aHATOMUH, (HU3HOJI0THH YenoBeka. B 11 kiacce n3y4aroTcst SBOJIIOIIMOHHOE YUEHHUE, OCHOBBI SKOJIOTUU U YUEHHUE O
ouocdepe.

VYyeOnbiii peameT «buonorus» mpusBaH 00ECTIEYUTh OCBOCHHUE O0YUYaIOIIUMHUC OMOJOTUYECKUX TEOPHM M 3aKOHOB,
WJIeW, MPUHIUIIOB U MPaBWJI, JICKAINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, 3HAHUU O CTPOCHUH,
MHOT000pa3uu U OCOOEHHOCTAX KIETKH, OpraHu3Ma, MOMYJISIUH, OMOIEHO03a, 3KOCHCTEMBI, O BBIJAIOUIMXCS HAaY4YHBIX
JOCTHXKEHUSX, COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHH, MPUKIIATHBIX aCTIeKTaX OUOJIOTHYeCKUX 3HaHui. [l pa3Butus u
MOJIIEpKaHUsT MHTEpeca O0yJarommxcss K OMONOTMHM HapsAay CO 3HAUMTEIbHBIM O0BEMOM TEOPETUYECKOTO MaTepuaja B
COJIep>KaHUM MPOrpaMMbl IO OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBJIEHUS M Pa3BUTHS TOW WIM UHOU



o0nacT OWOJIOTHH, BKJIAJAOM OTCUYECTBEHHBIX M 3apyOeKHBIX YYEHBIX B pEIICHHWE BAKHEUIINX OWOJOTHYECKUX H
AKOJIOTUUYECKUX TTPOOIIEM.

Iens m3yuenus yueOHOTO TpenMera «buosiorus» Ha YriIyOJIEHHOM ypOBHE — OBJIaJieHUE OO0yUYAIOIIUMHUCS 3HAHUSMU O
CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHW3allMH JKUBBIX CHCTEM PA3HOTO paHra W MPUOOPETCHHE YMEHHH WCIOJIb30BaTh 3TH
3HaHMS B (POPMUPOBAHUU MHTEpPECa K OMpeneaEHHON 00acT MpoheCCHOHATBHON MeATeIbHOCTH, CBI3aHHON ¢ OMOJIOTHEH,
WJIH K BBIOOPY y4eOHOT0 3aBeIeHUs I TPOJOIHKEHHUS OMOIOTHIECKOT0 00pa3oBaHusl.

JloCcTI)KeHre 1enu M3y4eHus ydeOHoro mpenmera «buonorus» Ha yriayOlIEHHOM ypoBHE OOecleurBacTCs pelieHHEeM
CJICYIOIUX 3a/1a4:

OCBOCHHE OOYYAIOIIUMHCS CUCTEMbI OMOJOTHYCCKUX 3HAHMI: 00 OCHOBHBIX OHOJIOTHUECKHX TEOPHSIX, KOHIICTIIIHSIX,
TUIO0TEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U MPaBHUJIaX, COCTABIISIONINX COBPEMEHHYIO €CTCCTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHUHU, MHOT000Opa3uu M OCOOCHHOCTSX OHMOJOTMYECKHX CHUCTeM (KJIETKa, OpraHW3M, MOIYJISIUSA, BHJ, OHMOTEOICHO3,
ounocdepa); 0 BRIIAIONINXCS OTKPBITUSAX M COBPEMEHHBIX UCCIICAOBAHUAX B OMOJIOTHHY;

03HAKOMJICHUE 00YYaIOMUXCS C METOJaMH ITO3HAHKS YKUBOH MTPUPOIbI: UCCIIEI0BATEIILCKMMH METOIaMH OMOJIOTHYECKHIX
HayK (MOJIEKYJISIPHOU U KJICTOYHON OMOJIOTHH, SMOPUOJIOTUN U OMOJIOTHH Pa3BUTHSI, TCHETUKHU U CEJICKIINU, ONOTEXHOJIOTHH U
CUHTETUYECCKOW OWOJIOTUH, TAJICOHTOJIOTHH, JKOJIOTHH); METOJaMU CaMOCTOSITEJIBHOTO TIPOBEACHHS OHOJIOTHYECKUX
MCCIICJIOBAaHUH B JTAOOPATOPUU U B IpUpoIe (HAOII0IEHUE, H3MEPEHHUE, SKCTICPUMEHT, MOICITUPOBAHUE);

OBJIJICHHE OOYYArOIIUMHUCS YMEHHSIMH: CAaMOCTOSITEIbHO HAXOUTh, AaHAJIM3UPOBATh U HCIIOJIF30BaTh OMOJIOTHIECKYIO
MHPOPMAITUIO; TIOJIB30BATHCS OHMOJIOTMYECKON TEPMHUHOJIOTHEH W CUMBOJUKOHN; YCTAaHABIMBATH CBS3b MEXKIY DPa3BUTHEM
OHMOJIOTHH U COIMAIbHO-YKOHOMHYECKHMH M SKOJIOTHYECKHMH MPOOJIeMaMy YeIOBEUECTBA; OLICHUBATH MOCIICICTBHS CBOCH
JCSTEIFHOCTH 10 OTHOIICHUIO K OKpY)KaroIleld MPHUPOJHON cpele, COOCTBEHHOMY 3JI0POBBIO H 30POBBIO OKPY)KAFOIIHX
ToJiei; 000CHOBBIBATh U COOJIIOAATh MEPHI MPOGUIAKTUKHA NWH(MEKITMOHHBIX 3a001eBaHUM, MPaBUiia MOBEICHUS B MPUPOJIE U
oOecrieueHusi 0€30MaCHOCTH COOCTBEHHOW >KM3HEACSATEIIPHOCTH B YPE3BBIUAWHBIX CUTYAIUAX MPUPOJHOTO U TEXHOTEHHOTO
XapakTepa; XapaKkTeprU30BaTh COBPEMEHHBIC HAYYHbBIE OTKPBITUS B 00J1aCTH OMOJIOTUH;

pa3BHUTHE y OOYYAIOMINXCA MHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN B MPOIIECCE 3HAKOMCTBA C BBIAAIOIITUMUCS
OTKPBITUSIMU ¥ COBPEMEHHBIMH UCCIICOBAHUSAMH B OMOJIOTHH, PEIIAEMbIMU €10 MPOOIEMaMU, METOIOJIOTHEH OMOIOTHIECKOTO



WCCJICIOBAaHUS, TIPOBEJACHUS OKCIICPUMCHTAIBHBIX HWCCICAOBAHHUMA, pEIICHUS OWOJOTHYECKUX 3a/ad, MOJCITUPOBAHHMSI
OMOJOTHYECKUX OOBEKTOB U TIPOIIECCOB;

BOCITUTAHUE Y OOYYAOIIMUXCS IIEHHOCTHOT'O OTHOIIEHUS K KMBOW MPHUPOJE B IEJIOM U K OTACIBHBIM €€ 0OBEKTaM |
SBJICHUSM; (OPMHPOBAHUE DSKOJOTHYECKOW, TE€HETHYECKOW TpPaMOTHOCTH, OOIIEH KyJbTypbl TOBEJACHUS B TPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

MPUOOPETCHHE OO0YYaIOMUMHUCS KOMIICTCHTHOCTH B PaIlMOHAIBHOM IIPHPOIOIONIB30BAaHUN (COOIIOCHUE TIPABHIT
MOBEJICHHWSI B TIPUPOJIC, OXpaHbl BHUAOB, 3KOCHCTEM, OHOCHEpBI), COXpAaHCHHH COOCTBECHHOTO 3J0pPOBbS W 3JI0POBBS
OKpYKaIOIUX Jtojiel (coOmoienuss Mep NpouIakTuku 3a0ojieBaHUM, o0ecreueHre Oe30MacHOCTU KU3HEIESITEIILHOCTH B
YpEe3BbIYAWHBIX CUTYAIUSIX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HMCIOJb30BaHUs OWMOJIOTHUCCKUX 3HAHUU U
YMEHU B MIOBCEIHEBHOU KU3HU,

CO37aHUE YCIIOBUM JIJII OCO3HAHHOTO BBhIOOpa OOYYArONIMMUCS WHIMBHAYaJIbHOW 00pa30BaTEIbHOM TPACKTOPHUH,
CIIOCOOCTBYIOIICH TOCHeAYIOIMEeMY MPOopEeCCHOHAIBHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUHM C WHIWBUIYAIbHBIMU
UHTEPECAMHM H IMMOTPEOHOCTSIMHU PETHOHA.

OO61iee 4nMcno 4acoB, OTBEJEHHBIX HAa M3yueHHE OUOJIOTHMU Ha YTiyOJEHHOM ypOBHE CpeaHEero ooOIiero oOpa3oBaHus,
coctanisier 204 gaca: B 10 ximacce — 102 ygaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B He1eIo).

Ot60p opraHu3anMoHHBIX (HOPM, METOAOB U CPEACTB OOyUEHUSI OMOJIOTUU OCYIIECTBISIETCSA C YYETOM CIEUPUKU €ro
collepKaHUsl M  HAIMpPaBICHHOCTH Ha MPOJIOJDKEHHE OHOJOTMYecKOro oOpa3oBaHMsS B OpraHU3allUdsiX CpPEIHEro
podeCcCHOHATBLHOTO U BBICIIET0 00pa30BaHUA.

OO0s13aTenbHBIM YCIOBUEM IIPU 00YyYEHUU OMOJIOTHM Ha YTrayOJEHHOM YpPOBHE SIBISIETCS MPOBEICHUE JTa0OPATOPHBIX U
npakThuueckux pabor. Takke ydacTue oOydarommxcs B BBITIOJHCHWH IMPOCKTHBIX W y4eOHO-HCCIICIOBATEIBCKUX PadoT,
TEMaTUKa KOTOPBIX OMpPEACNSIeTCS YYUTEIeM Ha OCHOBE HMEIOIIMXCS MaTepHabHO-TEXHUYECKUX PECYpCOB M MECTHBIX
MIPUPOIHBIX YCIOBUMU.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue nporpaMmbl, BBIJICICHHOE KYpPCUBOM, HE BXOJIUT B MPOBEPKY TOCYIAPCTBEHHON HUTOTOBOW aTTECTALlUU
(T'HA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHasi Ouojorus — KOMIUIEKCHasi Hayka. KpaTkas ucropusi pa3BuTHsi Ouosnioruu. buonorudeckue Hayku u
u3ydaeMbie MU npoOsiemMbl. DyHnaMeHTaIbHBIC, PUKIIAHBIC U TIOUCKOBBIE HAYYHBIC UCCIICIOBAHUS B OUOJIOTHH.

3nadeHue Ouojoruu B (GOPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYyYHOU KapTuHBI mupa. [Ipodeccun, cBsizaHHBIE C
Owonioruei. 3HaueHWe OWOJOTMM B TIPAKTUYECKOW JEATCbHOCTH YEJIOBEKA: MEJUIIMHE, CEIbCKOM XO3SHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JemoHncTpanuun

[TopTpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I'. Mennens, B. U. Bepnanckuii,
W. I1. [TaBnos, U. N. Meunnkos, H. U. Basunos, H. B. TumodeeB-Pecosckuii, [{x. Yorcon, ®@. Kpuxk, /1. K. benses.

Tabnuuel u cxembl: «CBsi3b OMOJIOTUU C APYTUMU HayKamu», «CucteMa OMOJIOTUYECKUX HAYKY.

Tema 2. ’)KuBble cUCTEMBI U MX U3Y4YeHHE

XKuBble cuctembl Kak mnpeameT u3ydeHus: Omonoruu. CBOWCTBA >KMBBIX CHCTEM: €IMHCTBO XMMHYECKOTO COCTaBa,
OUCKPETHOCTh U LEJIOCTHOCTh, CJOXKHOCTh U  YHOPSAJOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTh, CaMOOpTaHU3aLIMs,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHU3alMMU >KUBBIX CUCTEM: MOJEKYJSAPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBINW, IOIYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OroreonieHoTHYeCKuid), Onocdepusiid. [Iporeccrl, mpoucxosiue B )KuUBbIX cucteMax. OCHOBHbBIE
npu3Haku KuBOro. JXu3Hp kak ¢popMa CyliecTBOBaHUS MaTepun. Hayku, u3ydaroniye »KuBble CUCTEMBI HAa Pa3HBIX YPOBHIX
OpraHu3alyu.

N3ydenne xKuBBIX cucTeM. MeToasl Onosornueckoi Hayku. HaGmioieHne, naMepeHue, SJKCIIEPUMEHT, CHCTEMaTH3aIus,
MetaaHanns. [loHATHE 0 3aBUCUMOM M He3aBUCHMOU nepeMeHHoM. [lmanupoBanne sxcnepuMenTa. [loctaHoBKa M mpoBepka



runore3. HyneBas rumotes3a. Ilonstue BbIOOpKM M €€ nocTOBepHOCTh. Pa3Opoc B Ouonornyeckux AaHHbIX. OneHka
JOCTOBEPHOCTH IOJTYYECHHBIX PE3yJIbTATOB. IIpMUMHBI MCKa)KEHUS PE3YNbTATOB JKCIIEpUMEHTA. [IOHATHE CTAaTUCTUYECKOTO
TeCTa.

JdemoHcTpanuun

Tabnuue! u cxembl: «OCHOBHBIE PU3HAKH KU3HWY», «bronorndyeckue cucteMbl», « CBONCTBA JKUBOW MaTepun», «Y pOBHU
OpraHM3aluu KUBOU NMPUPOABD, «CTPOEHUE KUBOTHOM KIETKN», « TKaHU XKUBOTHBIX», «CHUCTEMBI OPraHOB YEJIOBEYECKOIO
opranusMay, «buoreonenos», «buocdepay, «MeTobl U3yUEHHUS KUBON TPUPOIBD.

O6opynoBaHue: 1abopaTopHOe 000pyIOBaHUE JIJIsl TPOBEACHUS HAOMIOICHUHN, U3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnosib3oBaHKe pa3IMUYHBIX METOAOB IIPU U3YUEHNUHN KUBBIX CHCTEM.

Tema 3. buoJiorusi KiieTku

Krnerka — cTpykTypHO-(pyHKIIMOHANbHAS eMHULIA )KUBOTr0. McTopus oTkpeiTus kietku. Padotsr P. I'yka, A. JleBeHryxka.
Knerounas teopus (T. [lIBann, M. Illnelinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOM KIETOYHOU TEOPHH.

MeTonbl MOJIEKYJISIPHOW W KJIETOYHOM OHOJOTMH: MHUKPOCKOMMS, Xpomarorpadus, s3aeKTpodope3, METOJ MEUEHBIX
aToMOB, au(depeHaNbHOe IEHTPUPYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @HuUKCUPOBAHHBIX KIEeMOK.
OnexTpoHHast MUKpockonus. Kongokanvhas mukpockonus. Bumanvhoe (npudxcuznernHoe) uzyyerue Kiemox.

JdeMoHCTpamumn

IToptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. Illneitaen, P. Bupxos, K. M. bap.

Tabmuupt u  cxembl: «CBETOBOW MHMKPOCKOM», «IJIEKTPOHHBIA MHUKPOCKOM», «VIcTOpus pa3BUTUS METOJIOB
MUKPOCKOITUI».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTPENapaThl PACTUTEIBHBIX, JKUBOTHBIX U OaKTEPUATHHBIX KIETOK.

IIpakTuyeckass padora «l3ydyeHue MeETOMOB KIETOYHOM  Owmonormm  (xpomatorpadms, 3iekTpodopes,
muddepennmansHoe nenTpudyruposanue, [11P)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHUMUYECKUN COCTaB KIETKA. MaKpo-, MUKPO- U yJIbTPaMHUKPOAJIEMEHTBL. BoJia v €€ posp Kak paCTBOPUTEIS], pEarcHTa,
Y4acTHE B CTPYKTYPUPOBAHUM KIIETKH, TEIUIOPETysiuui. MuHepaabHble BEIeCTBA KJIETKU, UX Ovojoruueckas poib. Poib
KaTUOHOB M aHWOHOB B KIIETKE.



Oprannyeckue BellecTBa KJIETKHU. buonorndeckue noauMepsl. beiaku. AMUHOKHCIOTHBIA cocTaB 0enkoB. CTpYKTyphl
0enkoBoi MojeKkyibl. [lepBuuHas cTpykrypa Oenka, nmenTuaHas cBs3b. BTopuuHas, TpeTHuYHas, Y€TBEPTUUHAS CTPYKTYPHI.
Henartyparusi. CroiictBa 0enkoB. Knaccudukanus 6enkoB. buonornueckue Gynkiuu 0enkos. /lpuonul.

VYrneBoasl. MoHocaxapupl, IuUcaxapujibl, OJUrocaxapuibl W mnonucaxapuabl. OOl TUIaH CTpoeHUs U (PU3UKO-
XUMHYECKUE CBOICTBA yrieBoaoB. buonornyeckue GpyHKIMH YIiIeBOIOB.

Jlununel. M'mapodunsHO-rUApOodoOHBIE cBOMcTBa. Kiaccudukanuusa nununos. Tpurnuuepuasl, GocGoaunuisl, BOCKH,
crepousbl. buonornueckue ¢pyHkuuu aunuaos. OOmme cBoiicTBa OMONOTMYECKUX MEMOpaH — TeKydecTb, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK n PHK. Crpoenne HyknenHoBbIX KuciaoT. Hykneotuasl. [IpyHIUI KOMIIIIEMEHTAPHOCTH.
[TpaBuno Yapradda. Crpykrypa JJHK — nBoiinas cniupans. Mectonaxoxaenue u ouonornueckue pynkuun JJHK. Buast PHK.
Oynkiuu PHK B knetke.

Crpoenne wmonekynsl AT®. Makposprudueckue cBsizu B Mosiekyne AT®. buonormueckue ¢dyukiuu ATO.
BoccranoBieHHbIe IEpeHOCUUKHU, X QYHKIIUU B KIETKe. /[pyeue Hykneosuompugpocpamor (HT®). CexBenupoBanue JIHK.
Memoovl cenomuku, mpancKpunmomMuKu, npomeoMuKuy.

CrtpykTypHas Ouosiorusi: OMoxumudeckue U Onopu3nuecKre MUCCIE0BaHUs COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPHI
ouomMonexkyn. Modenupoganue cmpykmypol U @QYHKYU OUOMONEKY1 U uUx Komniexcos. Komnviomephwiti ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamumn

IToptpetsr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Caurep, C. [Ipy3unep.

Junarpammel: «PacnpeneneHne XuMUYeCKUX SJIEMEHTOB B HEKUBOU MPUPOIE», «Pacnpenenenne XuMHU4eCKuX 3JIEMEHTOB
B JKMBOU MPUPOIE».

Tabnuter u cxemsl: «llepuoandeckas Tabiuila XUMHYECKUX AJIEMEHTOB», «CTpoeHUEe MOJIEKYIbl BOJb», «BemecTsa B
cocTaBe OpraHu3MoBy, «CTpoeHue MOJIEeKyJIbl Oenka», «CTpYKTYpbl O€IKOBOM MOJIEKYIb», «CTpOEHHE MOJIEKYIT YTIEBOIOBY,
«CTpoeHue MoJeKy JunuaoBy, «HykinenHoBbie KuciaoToh», «CtpoeHue Mosnekyinbl ATOx».

O6opynoBaHue: XuMUYecKas 1Mocyia 1 000py10BaHUE.

JlabopaTtopHas pa6ora «O0Hapy)eHHE OCIKOB C MMOMOIIBIO KAYECTBEHHBIX PEaKIIA.



JlaGopaTopHnas padota «lccienoBanne HyKICHMHOBBIX KUCIOT, BBIICICHHBIX U3 KIIETOK PAa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue u GyHKINH KICTKH

Tunsl KIETOK: SyKapuoTHUecKasi U npokapuotnueckasi. CTpyKTypHO-(yHKIHOHAIbHBIE 00pa30BaHUs KIETKH.

Crpoenue nmpokapuoTuyeckoil kietku. Kierounas crenka 0akrepuii U apxeidl. OCOOEHHOCTH CTPOEHUs TeTepoTpodHON
1 aBTOTPO(HON MPOKAPUOTUUECKUX KIETOK. MECTO U pOjIb MIPOKAPUOT B OMOLIEHO3aX.

Crpoenne U (yHKIMOHUPOBAHUE dyKapuoTHUUecKOoW kieTku. [lnazmartnueckas memOpana (miazmanemma). CTpykTypa
I1a3MaTUYecKoil MeMOpaHbl. TpaHCHIOPT BEIECTB Yepe3 MIa3MaTHYecKyt0 MeMOpaHy: naccuBHbIM (Auddy3us, o0aeryéHnas
b dy3ust), akTUBHBIN (MIEPBUYHBIN U BTOPUUHBIN akTUBHBIN TpaHcnopT). [lonynponuniaemocts MeMOpansl. PaboTa HaTpuii-
KaJMEeBOT0 Hacoca. DHAOLUTO3: MUHOLMUTO3, (haroruTos. Dx3o1uTo3. Kierounas crenka. CTpykrypa U QyHKIMH KIETOUYHOU
CTCHKH PaCTCHH, TPUOOB.

[uromnasma. [{utozons. [{utockener. JpmwkeHue murorniaasmel. OpraHouasl kiaeTku. OgHOMEeMOpaHHbBIE OPraHOUIbI
KJIeTku: sHporazMaruyeckas cetb (OIIC), anmapar [onbaxku, TU30COMBI, MX cTpoeHHEe W (GYHKIUU. B3anMmocBssb
OJIHOMEMOpPaHHBIX OpraHONAOB KJeTKU. CTpOoeHHE TPaHyJISIPHOTO peTuxkyinyma. Mexanuzm Hanpaenenus oenxos 6 IIIC.
Cunre3 pacTBOpuMBIX 0enkoB. CHHTE3 KJIETOYHbIX MeMOpaH. ['nagkuii (arpanyisipHbIN) 3HIOIUIA3MATUYECKUNA PETUKYITYM.
CexpetopHas ¢yHkius anmnapata ['onbmxu. Moouguxayus 6enxos 6 annapame I onvoacu. Copmuposxka benxos 6 annapame
Tonvoorcu. Tparcnopt BemiecTB B KieTke. Bakyonu pactutenbHbIX KieToK. Kiietounbrit cok. Typrop.

[lonmyaBTOHOMHBIE OPraHOWIBl KJIETKH: MUTOXOHAPUH, TUIACTUIBL. [Ipoucxodcoenue Mumoxowopui u niacmuo.
Cumbuocenes (K.C. Mepeoickosckuii, JI. Mapeynuc). Ctpoenue u GyHKIIMA MUTOXOHAPUHN U ractua. [lepBudnbie, BTOpUYHbBIC
U CJIOKHBIC MIACTHABI (POTOCUHTE3UPYIOIMIHNX IYKapPHOT. XJIOPOIIACTHI, XPOMOIUTACTHI, JICHKOIUIACTHI BBICIIUX PACTEHU.

HememOpannsie opradounbl kieTku CrpoeHne W (QYHKIIMM HEMEMOpPAaHHBIX OPraHOUIOB KJIETKH. PUOOCOMBL.
IIpomescymounvie gunamenmol. MukpopuinaMeHTsl. Akmurogvle Mukpoguiamernmsi. MBbIIICUHBIE KICTKH. AKMUHOBbIE
KOMNOHeHmMbl HeMbluleuHblx Kiemok. Mukporpybouku. Kinerounsiii nentp. CTpoeHHEe M JIBU)KEHHE JKTYTUKOB M PECHUYEK.
MuxkpoTpybouku 1uToIuIa3mel. LleHTpuonb. benku, accoyuuposanuvie ¢ MUKPOQDUIAMEHMAMU U MUKPOMPYOOUKAMU.
Momopnuvle benxu.



Anpo. O6osnouka sipa, XpOMaTHUH, KapuoIia3Ma, SAPBIIIKHA, UX CTpOeHUE U PYHKIUU. SepHBbIN OENKOBBIN MaTpHUKC.
[IpocTpaHCTBEHHOE PACIOIOKEHUE XPOMOCOM B UHTEP(DA3ZHOM SApe. Ddyxpomamun u cemepoxpomamun. beaku XpoMaTuHa —
TUCTOHBI. /[unamuka si0epHou 000104KU 8 Mumo3se. Hoepubviii mpancnopm.

Kinerounsie BkitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIECTOK AYKApUOT (PacTUTEIBHOM, J)KUBOTHOM, TPUOHOI).

JdemoHcTpanuun

IToptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuipl u cxembl: «CTpoeHUE dYKapUOTUUECKOUN KIIeTKN», «CTpoeHUE KUBOTHOU KIETKUY, «CTPOCHHUE PACTUTEIBHO I
KIeTkn», «CTpOeHHEe MUTOXOHIPUNY, «SAapoy», «CTpoeHUE TPOKAPUOTHIECKON KIICTKU.

O6opynoBaHHE: CBETOBOM MMKPOCKOI, MHUKpOIpEnapaTbl PacTUTEIbHBIX, >XUBOTHBIX KJIETOK, MHUKpOIpenapaThl
OakTepuagbHbBIX KJIETOK.

JlabopatopHas padora «/3ydeHune cTpoeHus KJIETOK Pa3IMUHbIX OPraHU3MOBY.

IpakTuueckas padora «/3yueHue CBOWCTB KIETOYHON MEMOPaHBI.

JlabopatopHas padora «VccnenoBanue mia3Moan3a 1 JemiazMoiin3a B pPACTUTEIbHBIX KIETKAX.

IIpakTuueckas padora «/3yyeHue IBHKEHUS LUTOIUIA3Mbl B PACTUTENIBHBIX KIIETKAX.

Tema 6. OOMeH BellecTB M NPeBPAalllecHUE JHEPTUHU B KJIeTKe

AccuMUIISIUA U JUCCUMUIISIIIUS — JIBE CTOPOHBI MeTa0oin3Ma. Tumbsl 0OMeHa BEIIECTB: aBTOTPOMHBIN U T€TePOTPOPHBIIA.
VYyactue kucimopoga B OOMEHHBIX Mpolieccax. JHepreTudyeckoe obecrieueHue kineTku: npespaimieHue AT B oOMeHHBIX
npoiieccax. DepMEeHTATUBHBIN XapaKTep peakIuil KJIeTOYHOro MeTaboau3ma. epMeHTHI, UX CTPOCHHUE, CBOMCTBA U MEXaHU3M
neiictBusi. Kodepmentsl. Otnuumst ¢GepMEHTOB OT HEOPTraHWYECKUX KaTaau3aTopoB. belnku-akTUBaTOpbl W O€IKU-
UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIIUNA OT Pa3IMYHBIX (HaKTOPOB.

[lepBuYHBINM CHHTE3 OPTaHMYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU (omocunmes y
baxkmepuiu. Ceemocobuparowjue nueMeHmsvl U HUSMEHMbl PeaKyuoHHo2o yeumpa. Ponb XIOpOIIacTOB B MpoIlecce
dotocunTeza. CetoBass u TeMHoBas (a3pl. @Pomoodwvixanue, Ci., Cs. u CAM-munvi gpomocunmesa. 1IponyKTUBHOCTH
dotocunTe3a. Bnusane pa3nuyHbix (akKTOPOB HA CKOPOCTh (hoTOCHHTE3a. 3HaueHHe (HOTOCUHTE3A.

XemocuHTe3. Pa3HooOpasme OpraHM3MOB-XEMOCHHTETHKOB: HUTpUDHUIMpYIONUEe OaKTepuu, >KeIe300aKTepuH,
cepoOaKTepuu, BOAOPOAHBIC OaKkTepun. 3HAUCHUE XEMOCHUHTE3a.



Ana’poOHbIe opraHu3Mbl. Bugel OpoxeHus. IIpoaykTsl OpoXKeHHS M UX HCIOJb30BAHUE UYEJIOBEKOM. AHAa3pOOHbBIE
MUKpPOOpPIraHU3MbI KaK OOBEKTbI OMOTEXHOJOTHH U BO3OYAUTENN OOJIE3HE.

AnpoOHBIE OpraHu3Mbl. JTambl SHEpreTuyeckoro odMena. IloaroroBurenbHbIN 3Tamn. ['Mukonn3 — OECKUCIOPOIHOE
pacLIEIJIEHNE TITOKO3BI.

buonoruyeckoe OKHCIEHHE, WU KIETOUHOE JAbIxaHue. Pojab MUTOXOHApPUIN B mpoleccax OMOJIOrMYE€CKOr0 OKUCIICHHUS.
Huxnuaeckue peakuun. OxkucnutenbHoe dhochopunupoBaHue. Inepeus memopanno2o epaouenma npomonos. Cuumes ATD:
paboma npomonrou ATD-cunmaswl. [IpeumytiecTBa a3poOHOT0 MyTH 0OMEHA BEIIECTB Nepes] aHaPPOOHBIM. D(PGHEKTUBHOCTD
HSHEPreTUYeCcKOro oOMeHa.

JdemoHncTpanuun

IToptpetsr: [Ix. [Tpuctim, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durenasrapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuupsl u cxembl: «PoTocuHTE3», «IDHEepreTHueckuii obmen», «buocuuTe3 Oenka», «CTpoeHue QepMeHTa,
«XEeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyIOBaHWE JUIsl TNPUTOTOBICHUS TOCTOSHHBIX W BPEMEHHBIX
MUKPOIPENapaToB.

JlabopaTtopHas padora «/3yyeHue KaTaTUTHUYECKON aKTUBHOCTH ()epMEHTOB (Ha MPUMEPE aMIIIa3bl UM KaTajaasbl)y.

Jlabopatopuas padora «M3yueHue (epMEHTATUBHOIO pACHICIUICHUS IEPOKCHIA BOJOPOJA B PACTUTEIBHBIX H
KUBOTHBIX KIETKAX).

JladopaTopHasi padoTa «CpaBHeHHE MTPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3A.

JlabopaTopHasi padoTa «CpaBHEeHHE MTPOIIECCOB OPOKECHHS U ABIXaHUS.

Tema 7. HacaencrBeHHast uHGOPMAIUSA M Pean3alus eé B KJIeTKe

Peakuuu MmatpuuHoro cunTe3a. [IpMHLIMI KOMIIJIEMEHTAPHOCTH B pEaKUUsAX MaTpUUYHOIO CHUHTe3a. Peanuzanus
HacjeacTBeHHOW nH(popManuu. [ eHeTH4eckuil Ko, ero cBoicTBa. Tpanckpumius — Matpuanbiii cunte3 PHK. Tlpunmmms
TPAHCKPUINIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAILIEIBbHOCTh, aCUMMETPUUHOCTb. Cospesanue mampuunvlx PHK ¢
aykapuomuueckou knemke. Hexooupyrowue PHK.

Tpaucnsus u e€ atanel. Yuactue tpancnoptHbix PHK B OnocunTese 6enka. YcioBust OnocunTesa 6enka. Komguposanue
aMUHOKHCTOT. Ponb pubocoM B 6rocuHTE3€ Oernka.



Coepemennvie npeocmaeénenuss o cmpoenuu 2cenog. OpraHuzanuss reéHOMa Yy MPOKapHOT M 3yKapuoT. Perymsius
AKTUBHOCTHU IreHOB y npokapuoT. ['unoresa onepona (®. Kakoo, XK. Mano). Mozrexynsapusie mexanuzmvl 9KCApeccuu 2eH08 y
aykapuom. Ponb xpomamuna 6 pecynayuu pabomwi 2enog. Perynsauns 0OMEHHBIX MPOLIECCOB B KeTke. KieTouHblil romeocTas.

Bupycbl — HeksieTouHble (QOpMbl KU3HM U OOJUraTtHble mnapa3uTbl. CTPOCHHE MPOCTHIX U CIOXKHBIX BHUPYCOB,
perpoBupycoB, OaktepuodaroB. JKusnennvui yuxn JHK-codepocawux eupycos, PHK-cooepocawux eupycos,
baxkmepuogazos. Obpamnas mpaucKpunyus, pegepmasd, UHmezpasda.

Bupychsbie 3a0oneBanus uenoBeka, xuBoTHbIX, pactenuid. CIINJI, COVID-19, counanbHbie 1 METUIUHCKUE TPOOIJIEMBI.

Buoungopmamuxa: unmeepayus u ananusz 6orvuux maccueos («bigdatay) cmpyxmypuvix Ouonocuueckux OaHHwix.
Hanomexnonoeuu 6 buonocuu u meduyune. llpoepammupyemvoie gpyuxkyuu 6eaxos. Cnocodowl 00cmasKu 1eKapcms.

JdemoHcTpanuun

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKHI.

Tabmuipl u cxeMbl: «brocuaTe3 Oenkay, «I'eHeTnyeckuit koa», «Bupyce», «baktepuodarmy.

IIpakTuuyeckas padora «Co3aHue MOJIENIA BUPYCa».

Tema 8. ’Knu3zHeHHBIH HUKJ KJICTKH

Krnerounsrii nuki, ero mepuoasl u perynsnus. Matepdaza u muto3. OcoOEHHOCTH MPOLIECCOB, MPOTEKAIOIIUX B
untepdaze. I[loaroroBka kietku K jaeneHuto. [IpecunTeTnyeckuii  (MOCTMUTOTHYECKUM), CHUHTETHUYECKUH U
NOCTCUHTETUYECKUM (TPEMUTOTHUYECKUIT) Tepruoabl HHTEpPa3bl.

Matpuunsiii cunte3 JJHK — permmukanus. puanune! pennukanuu JJHK: kommuieMeHTapHOCTD, MTOTYKOHCEPBAaTUBHBIN
CHHTE3, aHTUnapauiebHoCTh. Mexanusm perukainuu JJHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl U Teaomepasa.
XPpOMOCOMHBIN HA0Op KJICTKH — KapuOTHUI. JIUTIJIOWIHBIA M TaluIOWIHBIH HAaOOpHl XpOMOCOM. ["'OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Jlenenue kineTku — Muto3. CTaguu MUTO3a U MPOUCXOIAIINE B HUX Mpouecchl. Tunbel MuTo3a. KaproknHe3 U HUTOKUHES.
buonorndeckoe 3HaUeHHE MUTO3A.

Perynsanus mutoTndeckoro mukia kietku. [Iporpammupyemast kiaetouHasi THOENb — aromnTo3.

Knerounoe sinpo, XxpoMocoMmbl, QyHKIIMOHABbHAS TeHOMUKA. Mexanuzmul nponughepayuu, ouggepenyuposku, cmapenus
u eubenu knemox. «L{ugposasn knemka» — buoungopmamuyeckue mooenu GYHKYUOHUPOBAHUSL KIIeKU.



JdemoHcTpanuun

Tabnuupl u cxembl: «KU3HEHHBIN LUK KIETKU», «MuTo3», «Ctpoenune xpomocom», «Permmukanus JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenapaThl: «MHUTO3 B KJIIETKaX KOpPEIIKa JTyKa.

JlabopaTopHas padora «/3yuyeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpeEnapaTax».

JlabopatopHnas padora «Habnronenre MUTO3a B KIETKaX KOHUKMKA KOPEIIKa JyKa (Ha TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CTpoenue u GyHKIHUM OPraHM3MOB

buonoruyeckoe pasHoobpasue opraHu3MoB. OJTHOKIETOYHBIE, KOJOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0EHHOCTH CTPOCHHUS U KU3HEACSITEIbHOCTH OJJHOKJIETOYHBIX Opranu3mMoB. baktepuu, apxeu, 0JHOKIETOYHbIE TPUOBI,
OJITHOKJIETOYHBIE BOAOPOCIH, APYrue NpoTucThl. KoJIOHNanbHbIE OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOI'O OpraHn3Ma. TKaHu, OpraHbl U CUCTEMBI OPraHoB. OpraHu3M Kak €IuHOE LEN0E.
I'omeocras.

Tkanu pactenuil. TUNBI pacTUTEIBHBIX TKaHEH: 0Opa3oBaTenbHasi, IOKPOBHAs, MPOBOIAIIAS, OCHOBHAS, MEXaHUYECKasl.
OcobenHocTu cTpoeHusi, GYHKUUM U PACIONIOKEHHs TKAaHEH B opraHax pacTeHUH.

TkaHM >KMBOTHBIX M 4YEJIOBEKA. THIIBI KMBOTHBIX TKAHEH: JIUTEIUAIbHAs, COCIMHUTEIIbHAS, MBIIICYHAs, HEPBHAs.
OcobeHHocTH CTpoeHHUs, (QYHKIUN U pacIONIOKEHUS! TKaHEH B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHblE UM I'€HEpAaTHBHBIE OpPraHbl pacTeHU. OpraHbl U CHCTEMBl OPraHOB XHUBOTHBIX U YEJIOBEKA.
@yHKIUKA OPraHOB U CUCTEM OPraHOB.

Omnopa tena opranuzmoB. Kapkac pacteHuid. CkeneTbl OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX KMBOTHBIX. HapyxHbIil 1
BHYTpEeHHUN ckeneT. CTpOeHUE U TUIIbI COEIUHEHHS KOCTEH.

JIBI>KEHUE OpraHu3MoB. JIBM)KEHUE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, KI'YTHKOBOE, pECHHUYHOE. J[BU)KeHUE
MHOT'OKJIETOYHBIX PACTECHUM: TPOIIM3MBI M HACTUU. [|BUKEHME MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MBILIICYHAs CUCTEMA.
Pednexc. CkeneTHbie MBITIIIBI U UX paboOTa.

IIntanue opranusmos. IloryomeHne BOABI, YIVIEKMCIOINO ra3a M MHUHEpAJIbHBIX BEIIECTB pacTeHusAMH. [Iutanue
KUBOTHBIX. BHYTPUIIOJIOCTHOE M BHYTPHUKJIETOYHOE IuuieBapeHue. IluTaHue NO3BOHOYHBIX JKUBOTHBIX. OTxaemnsl
MMIIEBAPUTENIBHOTrO TpakTa. [InmeBapurenbuble xenessl. [IumesapurenpHas cucTeMa 4eaoBeKa.



Hpixanue opranu3moB. Jpixanue pactenuil. [{pixanue suBoTHbIX. {ndy3us razos uepes noBepxHoCcTh KieTkH. KoxxHoe
neixanue. /[prxarenapHass moBepXHOCTh. XKaOepHoe W JIErouyHoe JbIxaHue. J[pIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE YCIIOKHEHUE CTPOCHUS JIETKMX MO3BOHOYHBIX XKMBOTHBIX. /[pIxaTenpHas cucreMa yenoBeka. MexaHusm
BEHTWISIMU JETKUX Y ITHUI] U MIIEKOTUTAaOMMX. Perynsuus npixanud. [[pixaTenbHble 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pACTEHUI. TpaHCIIOPT BEIIECTB Y )KUBOTHBIX. KpoBeHOCHAs
cucteMa M €€ opranbl. KpoBeHOCHas cuctema MO3BOHOYHBIX JKMBOTHBIX U 4esloBeKa. Ceplilie, KpOBEHOCHBIE COCY/IbI U KPOBb.
Kpyru kpoBooOpaiiieHus. DBOIIOIMOHHBIE YCIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI TO3BOHOUYHBIX )KMBOTHBIX. PaboTa
cepla v €€ perysiuus.

Beinenenue y opranusmoB. Beigenenue y pacteHuil. Beigenenue y xkuBOTHBIX. COKpaTUTENbHbIE BaKyoiau. Oprassl
BbIeNeHus. OunbTpanus, cekpelrs 1 o0paTHOE BCAaChIBAHME KaK MEXaHU3Mbl pabOThl OPraHoB BbljeiaeHUs. CBsA3b MOJIOCTH
Tea ¢ KPOBEHOCHOM M BBIJEIUTENBHON CUCTEMaMU. BrlienieHne y N03BOHOYHBIX KUBOTHBIX U uenoBeka. [louku. Ctpoenue u
dyHkimonuposanre Hegpona. O6pa3zoBaHNE MOUYH y YEIOBEKA.

3amura y opranu3mMoB. 3alllUTa y OJHOKIETOYHBIX opraHu3MoB. Cropbl OakTepuil M LUCTHI MPOCTEUIINX. 3alura y
MHOT'OKJIETOUHBIX pacTeHuil. KyTukyna. CpencrBa MacCUBHON U XUMUYECKOW 3a1UThl. DUTOHIIUIBIL.

3amura y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX MpOU3BOJIHBIE. 3aluTa opranudMa ot Oonesnei. UMmyHHas
cucreMa denoBeka. KiieTouHblil ¥ ryMopaabHbIH UMMYHHUTET. BpoxkAEHHBIN 1 TPpHOOPETEHHBIN crienn(PpUIeCKIUi UMMYHUTET.
Teopusi knoHanbHO-cenekTuBHOrO uMmyHutera (I1. Opmux, ®. M. bepner, C. ToneraBa). BocmanuTenbHble OTBETHI
opraHu3MoB. Posib BpoKIEHHOTO MMMYHHUTETA B PA3BUTHH CHCTEMHBIX 3200JIEBaHUI.

PaznpaxxumocTh 1 perysisiuus y opranu3mMoB. Pa3npakuMoCTh y OZHOKJIETOYHBIX OpraHu3MOB. Takcucel. Pa3znpaxnumMocThb
U peryJianus y pacteHui. PocToBeie BellecTBa U X 3HAUYCHUE.

HepBhast cucrema u pediexTopHass peryisiius y >KMBOTHBIX. HepBHas cuctema U €€ OTAENbl. DBOJIOIHMOHHOE
YCIIO’)KHEHUE CTPOCHHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTIENbl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexropHas nyra. be3ycioBHbie U yCI0BHBIE pedIEKCHI.

I'ymopanibHasg perynsiuuss U 3HAOKPHHHAS CUCTEMa >KUBOTHBIX M 4YenoBeKa. JKene3bl 3HAOKPMHHOM CUCTEMBI MU HX
ropMoHbl. JleiicTBue TOpMOHOB. B3auMOCBS3b HEPBHOM U SHAOKPUHHON cucTeM. [ mmotanamo-runoduzapHas cuctema.

JemoncTpanumn



IToptper: W. I1. I1aBnos.

Tabmuupl u cxembl: «OOHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHbIE BOJOpocin», «bakrepun», «lIpocteitmme»,
«Opranbl IBETKOBBIX pacTeHUi», «CHCTEMBI OPraHOB MO3BOHOYHBIX XWBOTHBIX», «BHYTpEHHEE CTPOEHHE HACEKOMBIX),
«Txanu pacrenuit», «KopHeBbie cuctembl», «CtpoeHue ctediss», «CTpoeHue JTUCTOBOM TUIACTUHKNY, « TKaHU KUBOTHBIXY,
«Ckener denoBeka», «llumeBapurenpHas cucrema», «KpoBeHocHas cucremay», «JlpixarenbHas cucremay», «HepBHad
cucreMa», «Koxa», «Mplieunas cucrema», «BoiaenurenpHas cuctemay, « OHAOKPUHHAS cucTeMa», «CTpOEHHE MBIIILBDY,
«MmmyHnurer», «KumeyHonosnocTHeie», «CxemMa MUTaHus pacTeHUui», « KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX KUBOTHBIX,
«Ctpoenue ruapb», «CTpoeHue miaHapumny, « BHyrpeHHee ctpoenue 10xaeBoro uepssi», «HepBHas cucrema poioy, «HepBras
cucreMa JArymkw», «HepBHas cucrema mnpecMmbikaronuxcsi», «HepHas cucrema nTuny», «HepBHas cucrema
MIJIEKOMUTAIONINX», «HepBHas cuctema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpPOIpenapatbl OAHOKIETOYHBIX OPraHM3MOB, MHUKpOMpENapaThl TKaHEH,
PaKOBUHBI MOJUTIOCKOB, KOJUIEKIIMU HACEKOMBIX, UTJIOKOXKHX, )KUBBIE SK3EMIUISIPbl KOMHATHBIX PACTEHUH, repbapuu pacTeHH
Pa3HbIX OTJENOB, BIAXXHbIE MPENapaThl JKUBOTHBIX, CKEJIETHI TO3BOHOYHBIX, KOJIJIEKIIMK O€CTIO3BOHOYHBIX KUBOTHBIX, CKEJIET
YeJioBeKa, 000pyIoBaHUE IS IEMOHCTPAIIMKM MMOYBEHHOTO W BO3YIIHOTO NMUTAHUS PACTeHHM, paclIeruieHus Kpaxmana |
0eJIKOB 1oJ1 AeiicTBrEM (EepMEHTOB, 000PYIO0BaHUE ISl IEMOHCTPALIMH OMBITOB 110 U3MEPEHUIO KU3HEHHOU EMKOCTHU JIETKUX,
MEXaHU3Ma JAbIXaTeJIbHbIX IBUKEHUW, MOJEIU TOJIOBHOI'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3ydyeHue TKaHEel paCTEHHII».

JlaGoparopHasi pabora «/3ydyeHue TKaHEH KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydyeHue opraHoB [IBETKOBOT'O PACTCHUS».

Tema 10. PazmHokeHMe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHUSI OpraHU3MOB: Oecrosoe (BKIIoYas BEreTaTUBHOE) M MOJ0Boe. Buibl O6ecrnonoro pazMHOKEHUS:
MOYKOBaHME, CIIOPYJAUA, (pparMeHTaIus, KIOHUPOBAHHUE.

[lonoBoe pasmuoxkenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaguun Meiio3a. [loBenenue xpoMocoM B Meio3se.
Kpoccunrosep. buonornuecknii CMbICI ME€03a U MIOJIOBOTO ITponecca. Meno3 U ero MecTo B )KU3HEHHOM IUKJIE OPTaHU3MOB.

IIpenzapozasimeBoe passutue. ['amerorenes y xuBoTHbIX. [losoBble sxene3pl. OOpa3oBaHuE U pa3BUTHE MOJOBBIX KIETOK.
Cnepmatorenes u oorene3. CTpoeHue MOJIOBBIX KIETOK.



OmnonoTBOpeHUe U 3MOpPUOHANBHOE Pa3BUTHE >KUBOTHBIX. CroOCOOBI OIUIOIOTBOPEHUS: HAPYKHOE, BHYTPEHHEE.
ITaptenorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). OMOPUOJIOTUS — HAyKa O Pa3BUTUU OpraHu3MoB. Mopgozcenes —
00HA U3 271a8HbIX Npod.iem ambpuonocuu. Konyenyus mopghozernos u mooenu mopgozeneza. Ctaauu aMOpUOreHe3a KMBOTHBIX
(na mpumepe asarymku). Ipodnaenue. Tunsl npobienus. /Jemepmunuposannoe u HedepMuHuposanroe opobaenue. bracmyna,
munst oaacmyn. OCOOEHHOCTH APOOJICHUS MIICKOTHUTAIONMUX. 3apOBIINICBhIC JUCTKU (TacTpyssiius). 3akjagka OpraHoB U
TKaHEH W3 3apOoJbIIIEBBIX JUCTKOB. B3anMHOE BiIUsSIHME YacTed pa3BUBAIOIIETOCS 3apojbiiia (IMOpHOHANIbHAST UHIYKITUSA).
3akajka riaHa CTPOSHUS JKMBOTHOTO KaK Pe3ysibTaT UePAPXUUYECKUX B3aUMOJICUCTBUM TeHOB. BriusiHue Ha aMOpUOHAIBHOE
pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEJIbI.

Pocrt u paszsutue xuBoTHBIX. [TocTaMOpuoHanbHbIi iepuoa. [Ipsmoe u Henpsimoe pa3Butue. Pazputue ¢ Mmeramopdozom
y 0ECMO3BOHOYHBIX M II03BOHOYHBIX JKMBOTHBIX. bHOJOrHYecKOoe 3HAYeHHWE NPSMOr0 U HEMPSMOro pa3BUTHSA, HUX
pacnpocTpaHeHue B mpupone. Tumbl pocTa KUBOTHBIX. MDAKTOPHI PErysiIMM POCTa KUBOTHBIX U uenioBeka. Craguu
MOCTAIMOPHOHAJIBHOTO Pa3BUTUS Y JKHUBOTHBIX W 4esioBeKka. [lepwonbl oHTOreHe3a uenmoBeka. CTapeHHWe W CMEPTh Kak
OMOJOTUYECKHE MTPOLIECCHI.

Pa3smHoOxkeHue u pazputue pacrenuit. ['ametodut u cnopodut. Melo3 B )KU3HEHHOM IMKIIe pacTeHui. OOpa3oBaHue
crop B mporecce Mero3a. I'amerorenes y pacteHuil. OmIOOTBOPEHUE U PA3BUTHE PACTUTEIBbHBIX OpPraHU3MOB. J[BoitHOE
OITOIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3zoBaHuE U Pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISIIUUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpamuun

IToptpetst: C. I'. HaBamun, X. [lInemas.

Tabmuuet u  cxembl: «BeretatuBHOE pa3sMHOXeHHE», «Tumbl Oecmomoro pa3MHOXKEHHs», «Pa3sMHOXKeHUe
XJIaMUIOMOHAAbI», «Pa3MHOXKEHUE OJBIVIEHbDY, «Pa3dMHOXeHue ruaps», «Meio3», «XpoMocoMbl», «l'ameroreHesy,
«CTpoeHue AMIEKIeTKN U ciepmaTo3ouaay, « OCHOBHBIE CTalul OHTOreHe3ay, «[IpsiMoe u HenpsMmoe pa3Butue», «Pazputue
MaKCKOro xyka», «Pa3Butue capaHum», «Pa3Buthe JATYIIKW», «/[BOMHOE OIUIONOTBOpPEHME y LBETKOBBIX PACTECHHI»,
«CTpoeHne CeMsSH OJHOJOJBHBIX U JABYIOJBHBIX pacTeHU», «KU3HEHHBIM MUK MOPCKOW KamycCThbl», «KU3HEHHBIN ITUKII
Mxa», «KW3HEHHBIN UK TANOPOTHUKAY, «KW3HEHHBIN UK COCHBIY.



O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOMpENapaThl SMUIEKIETOK M CIEepMaTo30usioB, Mojenb «l{ukn pa3Butus
JATYIIKHA.

JlaGoparopHasi pabora «/3ydyeHue CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOITpEIapaTax.

IpakTuyeckas padora «BbIsBIEHNE TPU3HAKOB CXOACTBA 3aPOBIIIEH MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHasi pabora «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIIMX PACTEHUI.

Tema 11. 'eHeTuka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

HcTtopus craHOBIEHUS M pa3BUTHS TeHETHKU Kak Hayku. PaGotel I. Mennens, I'. ne ®pusa, T. Moprana. Ponb
OTEUECTBEHHBIX yU€HBIX B pa3zButuu renetuku. Paborer H. K. Konwiosa, H. 1. Basunora, A. H. benosepckoro, I'. [I.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUYECKHE MOHSATHUS M CUMBOJBL. ['OMOJOTHMYHBIE XPOMOCOMBI, aJJIEIbHbIC T'€HbI, AJbTCPHATUBHBIC
PU3HAKH, JOMUHAHTHBIN U PEIIECCUBHBIN MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAsI JIMHKS, THOPUIbI, TEHOTHII, (PEHOTHII.
OCHOBHBIE METO/IbI TCHETHKU: THOPU0JIOTHUECKHUM, ITUTOTIOTMUYECKUM, MOJIEKYJISIPHO-T€HETUYECKHUH.

JemoHncTpanuun

IToptpetsr: I'. Mengaens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. Basunos, A. H. benozepckuit, I'. JI. Kapneuenko,
10. A. ®unmunaenko, H. B. Tumodeen-PecoBckuit.

Tabnuiel u cxembl: «MeToAbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlabopatopHas padora «/[po3oduina Kkak 00HEKT TeHETUYECKUX UCCIIET0OBAHMIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemmuBanue. [lepBpiii 3akoH MeHaens — 3aKOH €IWHO0Opa3us THOPHIOB TIEPBOTO IOKOJICHUS.
[IpaBmwiio nomuHupoBaHusA. Bropol 3akoH MeHaens — 3aKOH pacIICIUIEHHWS IPU3HAKOB. llATOsIOTHMYECKHME OCHOBBI
MOHOTHOPHIHOTO CKpelnuBaHus. [ umores3a 4ucToThl ramer.

AHanmsupyrouiee ckpemBanue. [[poMexXyTouHbIN XapakTep HaclienoBanusd. PacuieruieHue npu3HakoB IIPU HEMIOJIHOM
JOMHUHUPOBAHUM.

HuruOpuaHoe ckpemmBaHue. Tpetwii 3akoH MeHaenss — 3aKOH HE3aBUCHUMOTO HACICAOBAHMS TPU3HAKOB.
[{utonoruueckue OCHOBBI AUTHOPUTHOTO CKPEIIUBAHUS.



CuennieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrierieHHOe HacleJOBaHUE F€HOB, HApYLIEHUE CLETIIICHUS
MEXKly TeHaMU. XPOMOCOMHAas TEOPUS HACIEACTBEHHOCTH.

I'eneTnka nosa. XpoOMOCOMHBIM MEXaHU3M ONPENEIICHHS 10JIa. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN U
reTepOraMeTHbIN MoJ. I'eHeThUecKkas CTpyKTypa IOJIOBBIX XpoMocoM. HaciienoBanre npu3HakoB, CUEIIEHHBIX C TIOJIOM.

I'eHotun xak nenoctHas cucrema. llnerdorponuss — MHOXKECTBEHHOE NEMCTBUE I'eHAa. MHOMKECTBEHHBIN alICIU3M.
B3anmopelictBue HeamienbHbIX TeHOB. KommmemenTtapHocTs. Jnuctas. [lonumepus.

['eneTHueckuii KOHTPOIb PA3BUTHS PACTEHUH, dKUBOTHBIX U YEJIOBEKA, a TaAKKe (PU3UOJOTUYECKUX MTPOLIECCOB, MTOBEICHUS
U KOTHUTUBHBIX QYyHKUUU. ['eHeTHUecKre MeXaHn3Mbl CUMOMOTEeHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO35IMH — Mapa3uT» U
«XO3UH — MHKpPOOMOMY. ['eHeTndyeckue acreKTbl KOHTPOJIA M MU3MEHEHMs] HACJIeICTBEHHOW MH(POpMaluU B MOKOJICHUSX
KJIETOK U OPTaHU3MOB.

JemoHcTpanuun

IToprpetsr: I'. Menaens, T. Mopras.

Tabmumber m cxembl: «llepBeiii U BTOpOM 3akoHbl Menaems», «Tpetuit 3akoH Menaens», «AHaIU3UPYIOIIEE
ckpenuBanue», «Henomnnoe noMunupoBanuey, «ClemieHHOe HaclieloBaHuE PU3HAKOB Y Ipo30duibl», «[ eHeTrka mouay,
«Kapuortun uenoseka», «Kapuotun apozoduisy, «Kapuotun nruib», «MHOXKECTBEHHBIN aiienu3my, «B3zaumoneicTBue
TE€HOBY.

O6opynoBaHue: MOJeNb AJIA JEMOHCTPALIMM 3aKOHOB €IWHOO00pa3us TMOpPUIOB MEPBOrO MOKOJICHUS U PACIICIICHUS
IIPU3HAKOB, MOJENb I JEMOHCTPALMM 3aKOHAa HE3aBUCMMOIO HAcCJIEAOBAaHUS IPU3HAKOB, MOJENb Ui JEMOHCTPALMU
CIETUICHHOT'O HacJeA0BaHMs MPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoTpemnapat: «/Ipo3odumay.

IIpakTnuyeckas padora «3ydyeHne pe3yapTaToOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30PUITBI».

IIpakTuuyeckas padora «/3ydyenne pe3yabTaToB TUTHOPUIIHOTO CKPEITUBAHUSA Y IPO30(DUITBI.

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

BiaumoneiictBue reHotuna u cpeasl npu GopmupoBaHuu ¢eHotuna. M3MeHUMBOCTh Mpu3HAKoOB. KauecTBeHHBIE U
KOJINYECTBEHHBIE NTPU3HAKU. BUABI N3MEHUMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.

MonaudukannonHas U3MEeHIUBOCTh. Poitb cpensl B popMupoBaHuy MoaudUKaImoOHHON n3MeHInBocT. Hopma peakiuun
npu3Haka. Bapuanwonnsiit psn u BapuanmonHas kpusas (B. Moranncen). CoiicTBa MoIu(DpUKAITMOHHON N3MEHYHBOCTH.



I'eHoTunnueckass M3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKOW M3MEHUYMBOCTH. BUIbI r€HOTUNIMYECKON M3MEHUYHMBOCTH:
KOMOMHATUBHAsI, MyTallMOHHASI.

KoMOuHaTuBHas HM3MEHYMBOCTh. Meil03 M MOJOBOW MpoLlECC — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. Poib
KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUU IT'€HETUUECKOT0 Pa3HO00pa3us B Mpejiesiax 0JHOTO BUIA.

MyTanmoHHas U3MEHUYUBOCTh. BUJIBI MyTalnuii: TEHHBIE, XPOMOCOMHBIE, T€HOMHbIE. CTIOHTAaHHBIE U WHIYIIUPOBAHHBIE
MyTaluu. SlaepHble W UHUTOILUIaA3MaTH4Yeckue MmyTtanuu. COMAaTUYECKHE W TOJOBble MyTaluu. [IpudyuHBI BO3HUKHOBEHUSA
MyTaluil. MyTareHsl ¥ X BIMSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAIIMOHHOIO MPOLIECCa. 3AKOH TOMOJIOTMYECKUX PSIJIOB
B HaclencTBeHHoM n3MeHunBocTy (H.U. BaBunon). BHesnepHas "3MeHYMBOCTD U HACIIEICTBEHHOCTD.

Onucenemuxa u dNUSeHOMUKA, POJib INUSEHEMUYECKUX (PaKmopos 8 HACIe008aHUU U USMEHYUBOCU (HEeHOMUNUYECKUX
NPU3HAKOB Y OP2AHUZMOE.

JemoHcTpanuun

IToptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmuipl 1 cxembl: «Buasl nuameHunBOCTHY, «MoauduKkarmoHHas N3MEHYUBOCThY, « KOMOMHATHBHAS N3MEHYUBOCTHY,
«Meiio3y, «OmnonoTBopeHue», «I'eHeTnueckue 3a00JeBaHUs YeI0BeKay, «BUIIbI MyTaiuiiy.

O6opynoBaHue: *uUBble M TrepOapHble SK3EMIUISIphl KOMHATHBIX pacTeHUM, pUCYHKU (poTorpaduu) >KUBOTHBIX C
Pa3IMYHBIMU BUJAMU U3MEHUYHUBOCTH.

Jlabopatopnas pabGora «lccienoBanue 3akoHOMepHOCTEH MOAMGPUKAIMOHHONW U3MeHYuBOCTH. [locTpoenue
BAPUALIMOHHOTO PsAJia U BAPUALMOHHON KPUBOM».

IIpakTuyeckas padora «Myrtamuu y 1po30(duiibl (Ha TOTOBBIX MUKpOIIpEIapaTax).

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun uenoseka. MexayHaponHas IporpaMMa HMCCIIECIOBaHUsS T€HOMa 4YelnoBeKa. MeTOoIbl M3YyYEHHs] T€HETUKHU
YelloBeKa: TCHEANOTUYECKU, OJM3HENOBbIN, IMTOTCHETUYECKUH, MOMYJISIMOHHO-CTATUCTHUYECKUN, MOJEKYISPHO-
reHeTuyeckuil. COBpeMEHHOE OIpeieSICeHHE I'eHOTHUIIa: TOTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomorpsio IT[P-anamm3a. HaciencrBenHble 3a00ieBaHus YesioBeKa. [ eHHbIE 1 XpOMOCOMHBIE 00JIe3HU YeoBeka. bosesnu ¢
HACJIEJICTBEHHOM MPeIpacloIoKeHHOCThI0. 3HAU€HHE MEUIIMHCKON T€HETUKH B MPEJOTBPAIICHUH U JICUCHUH T€HETUYECKUX



3a00J7eBaHMI YesioBeka. MeauKo-reHeTuueckoe KOHCYNIbTupoBaHue. CTBOJIOBbIC KIETKU. [[OHATHE «TE€HETUUYECKOTO TPy3ax.
DTHUYECKUE aCMEeKThI UCCIIEIOBAHUMN B 00JIACTH PEIAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnyeckue (HakTOpbl MOBBIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3UUECKOMY U XMMHUUYECKOMY 3arpsi3HEHUIO
OKpykaronie cpenbl. ['eHeTrnueckas npeapacnoaokKeHHOCTh YEIOBEKa K MaTOJIOTUSIM.

JdemoHcTpanuun

Tabmuipl u cxembl: «Kapuotun yenoBeka», «MeToJbl U3yUeHUsI TEHETUKH 4eloBekay, «l eHeTndeckue 3a00JeBaHUs
YEJIOBEKa.

IIpakTuyeckas padora «CocTaBiIe€HUE U aHAIA3 POJIOCIOBHOMN.

Tema 15. Cennekuusi OpraHu3MoB

JloMecTukamuss W CelneKuus. 3apoKAeHue cenekiuu v gomectukanuu. Yuenue H. M. BasunoBa o IleHtpax
IPOUCXOKACHUS U MHOTOOOpa3us KyJbTYPHBIX pacTeHU. Poiib cenekiuu B cO3JaHUU COPTOB PACTEHUMN U MOPOJI JKUBOTHBIX.
Copr, nopoja, mramMM. 3aKOH TOMOJIOTHYECKHUX PsII0B B HacleACTBEHHOW n3menunBoctd H. Y. BaBuioBa, ero 3Hauenue s
CEJICKIIMOHHON paboThI.

Metoasl ceneKimoHHONH paboThl. VICKyCCTBEHHBIM OTOOpP: MAcCCOBBIM M WHIWBHAYAJIbHBIA. DTambl KOMOWHAIMOHHOMN
cenekiuu. McnpiTanue nmpousBoauTeneit mo motoMcTBy. OTOOp MO reHOTHITY € MOMOIIBIO OIIEHKU (PEeHOTHIIa MOTOMCTBA U
oTOOp 1O reHOTHUITy ¢ TomoInbio aHanuza JIHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTO/l CeJIEKIIMOHHON pa0oThl. PanralinoHHbIN 1 XUMUYECKUN MyTareHe3 Kak UC TOYHHK
MyTaIui y KyJIbTYpHBIX (JOpM OpraHU3MOB. Vcnoip30BaHre TEeHOMHOTO PeIaKTUPOBAHUS U METOJ0B pekoMOnHaHTHBIX JITHK
IUTS1 IOJTYYEHUSI UCXOAHOTO MaTepurana Jisl CEIEKIIHH.

[lonyyenune mnonurounoB. BHyTpuBumoBas rubpunuzaius. bIu3kopoJCTBEHHOE CKpeIMBAHHWE, WA HHOPUIMHT .
HeponctBenHoe ckpemuBaHue, Wiad ayTOpuauHT. ['eTepo3nc M ero mpuyuHbl. Vcmoib3oBaHWE reTepo3uca B CENEKIIHUH.
Otnanénnas tubpuauzanus. [Ipeogonenne Oecruionusi MEXKBUIOBBIX THOPHUAOB. JlOCTHKEHUS CENEKIIMH PAcTeHUH U
AKUBOTHBIX. «3€1EHAsI PeBONIOYUSLY.

CoxpaHeHue U U3y4eHUE F€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M UX JAUKUX POJIUYEH I CO3AaHUS HOBBIX
COPTOB U THOPHUAOB CEIIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yueHue, coxpaneHue u ynpasieHue 2eHemudecKuMu pecypcamu
CeNbCKOXOZAUCTMBEHHBIX U NPOMBICIOBLIX HCUBOMHBIX 6 YENAX VAYUUIEHUS CYWeCmMEYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U



KpOCCO8, 8 MOM YUcCie C NPUMEHEHUEM COBPEMEHHBIX Mem0o008 HAYUHbIX UCCIe008aHULL, Nepedo8blx el U NepCneKmueHbIX
MexXHON02UU.

JdemoHcTpanuun

[loptpersl: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K.
benses.

Tabmuipl 1 cxembl: «lIeHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyJIbTYPHBIX PAcTECHUN», «3aKOH TOMOJOTHYECKUX
PSZIOB B HACJIEICTBEHHON M3MEHYHUBOCTHY, «MeTobl cenekuny, «OTaanénnas rudpuauszamnusy, «MyrareHes».

JlabopaTopHasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOJI JIOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3yuyeHrne METOJIOB CEJIEKLIMU PACTEHUI.

IIpakTnuyeckas padora «lIpuBuUBKa pacTEHHI.

IKckypcusi «OCHOBHBIE METOABI U JOCTUKEHHUS CEJIEKIMU PACTEHHN M JKMBOTHBIX (Ha CEJEKIMOHHYIO CTaHIIMIO,
IUIEMEHHYI0 (epMy, COPTOMCIIBITATENIbHBIA YYacTOK, B TEIUIMYHOE XO34MCTBO, B JIA0OPATOPHUIO arpOyHHBEPCHUTETA HIIU
HAy4YHOTO IICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKasi O0MOJI0TUA

OODBEKTh, HUCIONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE W TKAaHEBBbIE KYJIbTYpbl, MHKPOOPTaHU3MBI, HUX
XapakTepucTuka. TpaauuuoHHass OMOTEXHOJOTHs: XjeOoneyeHue, MOJyYeHHE KHUCIOMOJIOYHBIX MPOIYKTOB, BHUHOJEIHE.
Mukpobuosnornyeckuii cuHTe3. OOBEKTHI MUKpOOHOJOTMYeCKUX TexHosoruil. I[Ipou3BoAcTBO Oenka, aMHUHOKHUCIOT H
BUTaMHUHOB.

Co3nanue TEXHOJOTMA M HMHCTPYMEHTOB LEJICHANPABICHHOTO M3MEHEHUSI M KOHCTPYUPOBAHUS T'€HOMOB C UEIBIO
MOJIYYE€HUS OPTaHU3MOB ¥ X KOMIIOHEHTOB, COJIEpKAINX HE BCTPEUAIOIIUECS B MPUPOJIe OMOCUHTETUYECKUE MY TH.

Krnerounas wmxeHepus. MeTonbl KylIbTyphl KIETOK M TKaHEH pacTeHUH M >XKUBOTHBIX. Kpmobanku. Comaruueckas
ruOpuau3anus ©W COMaTHYeCKui dMmOpuorene3. lcmonb3oBaHuwe ramjiougoB B CeJIEKUWMUA pacTeHuil. [lonyuenue
MOHOKIIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHAILHBIX U NOJUKIOHANbHBIX anmumen 8 meouyure. VICKyCCTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTPYKIMS SMUEKIETOK W KIOHMPOBAHUE KUBOTHBIX. METOJ TpaHCIUIAaHTAallMU SAEP KIIETOK.
Texnonocuu 0300po6nenus, Ky1bmueupo8arus u MUKPOKIOHANbHO20 PASMHONCEHUS CeNbCKOXO3AUCMBEHHBIX KYIbMYp.



XpoMOCOMHasi U TeHHash WHXKeHepHus. VICKyCCTBEHHBIM CHUHTE3 IéHa M KOHCTpyHpoBaHue pexkoMOuMHaHTHBIX JIHK.
Cozoanue mpanceeHHbix opeanusmos. JJoCcTHKeHNs U NEPCIIEKTUBBI XPOMOCOMHOM Y T€HHON MH)KEHEPUHU. DKOJIOTMYECKHE U
ATUYECKHUE MPOOJIEMbl TCHHOW MHKEHEPHH.

Menununckue O6uorexnonoruu. Iloctrenomuas mudposas meaununa. [1IP-nuarnoctrka. MeTta®onoMHbBIN aHau3,
TEHOLICHTPUYECKUIN aHAJIN3 NIPOTEOMAa YeJIOBEKa JJIsl OLEHKU COCTOSHUS €r0 310poBbsi. Vcoib30BaHUE CTBOJIOBBIX KJIETOK.
TapretHas Tepanus paka. 3D-OuounxkeHepus Aisd pa3pabOTKu (QyHAAMEHTAIBHBIX OCHOB MEIULMHCKUX TEXHOJIOTHM,
CO37aHMsI KOMIUIEKCHBIX TKaHEH COYeTaHHEM TEXHOJIOTHI TPEXMEPHOIro OMONPUHTUHTA U cKa( o IMHTa IS pelieHns 3a1a4
IIEPCOHAIN3UPOBAHHON MEIULIVHBI.

CoznaHve BEKTOPHBIX BakKUMH C IENbl0 OOecrnedeHus: KOMOMHHPOBAHHOM 3ammuThl oT Bo30ynuteneit OPBU,
YCTaHOBJIEHHWE MOJIEKYJIIPHBIX MeXaHU3MOB QpyHKImoHUpoBanus PHK-conepskaiux BUpycoB, BI3BIBAIOIIUX 0CO00 OMACHbIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JemoHncTpanuun

Tabnuue! u cxemsbl: «Mcnoap30BaHe MUKPOOPTaHU3MOB B IPOMBIIILIEHHOM MPOU3BOJICTBEY, «KileTouHast HHKEHEPUSI»,
«I'eHHas MHXKEHEPUI.

JlaGopaTopnas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOBY.

JKCcKypeusi «bHOTeXHOJIOrus — BaKHEHIIas HPOM3BOAUTENbHASI CHJIA COBPEMEHHOCTH (Ha OHMOTEXHOJOTMYECKOE
MIPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apokaeHue u pa3BuTHE IBOJTIONNOHHBIX MPeICTABJIEHU B 0MOJIOTHH

OpomonuonHas teopust U. Jlapsuna. [Ipennocbuiku BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb U Hay4yHast AesSTEIbHOCTh Y.
JlapBuHa.

JIBrkyme cuiibl 3Bofionuu BuAoB 1o Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTb Pa3MHOXKEHUS OpPraHu3MOB,
HACJIeJICTBEHHAs! N3MEHYNBOCTh, OOpPH0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnueckoi reopun sBottonnu (CTI). HelitpanbHas Teopus sBomtoriuu. CoBpeMeHHas SBOJTIOIMOHHAS
Ouosnorus. 3Ha4eHHUE FBOTIOLIMOHHOM TEOpUH B (POPMUPOBAHUU ECTECTBEHHO-HAYUYHON KapTHUHBI MUPA.

JdemoHcTpanuun

[Toptpetsl: Apuctorens, K. JIunnen, K. b. Jlamapk, 3. K. Cent-Unep, K. Kroswe, Y. lapsun, C. C. UerBepuxos, 1. W.
[Imansraysen, x. Xonaenn, /. K. benses.

Tabmuupel u cxemsl: «Cucrema xuBoil npupoasl (mo K. Jlunuero)», «JlectHuna >xuBbix cymiectB (rmo Jlamapky)»,
«MexanusMm (QopmMupoBaHuUsi TPUCIOCOOJNICHUI y pacTeHudM M KUBOTHBIX (mo Jlamapky)», «Kapra-cxema Mapuipyra
nytemectBus Y. [lapunay», «Haxonku Y. [apBuna», «Dopmbl O0prOBI 3a cymiecTBoBaHue», «llopoasl romyOei»,
«MHoroo6pasue KyJIbTypHbIX PopM KarmycThl», «[Iopoabl ToMalIHUX )KMBOTHBIX», «CxemMa 00pa3oBaHUs HOBBIX BUAOB (110 Y.
HapBuny)», «Cxema COOTHOIIEHUS JBUXKYIINX CHJI 3BOJTIOLUNY», «OCHOBHBIE MOJIOKEHUSI CHHTETUYECKON TEOPUH IBOTIOLIUNY.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[lomynsiuusa Kak sneMeHTapHas eAuHuIa 3BoMoIMU. COBpEeMEHHbIE METO/bI OILICHKHM T'€HETHYECKOTO pa3sHooOpas3us u
CTPYKTYpbl TOmynsiiui. l3meHeHue reHO(OHIA TOMYNSIUM Kak »dJIEMEHTApPHOE DBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (AKTOPHl (IBMXKYIIIUE CHUIIBI) ABOJIONUU. MyTanuoHHbI mpouecc. KomOMHaTUBHAS M3MEHUYHBOCTD.
Hpeiid reHoB — cinydyaliHble HEHAIpaBJICHHbIE W3MEHEHUS YacTOT ajuienedl B monmynsanusx. DpdexkT ocHoBaTend. Ipdexm
oymoiiouHo2o copaviuika. CHUMCEHUe 2eHemuyecKko2o pazHooopasus: npudunsl u cieocmsust. Ilpossnenue s¢pgpexma opetigha
2eHO08 8 Oonvwiux u manvix nonyaayuax. Murpamuu. M3omauus nomymsiuii: reorpadguyeckas (IpOCTPaHCTBEHHAA),
Oouostoruueckas (pernpoayKTUBHA).

EcrecTtBennniii oTOOp — HampaBisomuid  (akTtop dBomolUH. DOpPMBI  €CTECTBEHHOTO OTOOpa: JBIKYIIWH,
CTaOWIM3HUpYIONNH, paspbiBatomuidi (nu3pyntuBHbIN). [lomoBoit oTOop. BO3HMKHOBEHWE U SBONIONUSA COIIMAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tprcnoco61eHHOCTh OPraHU3MOB KaK Pe3yiIbTaT MUKPOIBOJIIOLUU. BO3HUKHOBEHHE MPUCIIOCOOJIEHUH Yy OpraHU3MOB.
ApoMopdo3bl U uanoamantanuu. llpuMepsl NPUCTIOCOONEHHM y OpraHu3MOB: MOP(OJIOTHYECKHE, (DU3NOIOTHYECKHE,
onoxuMuueckue, nopegaeHIeckne. OTHOCUTEIBHOCTH MPUCITOCOOIEHHOCTH OPraHU3MOB.



Bun, ero kputepun u cTpykTypa. BugoobpazoBanue kKak pe3yiabTaT MUKpO3BOIoLMH. M3omsauusa — KitoueBoi (axkTop
BUJI000pa3oBanusi. Ilytu wu cmocoObl  BUAOOOpa3oBaHMS: ajulonarpuueckoe (reorpaduyeckoe), CUMIATPUUYECKOE
(9KOJIOTHYECKOE), KMTHOBEHHOE» (MOJUILIONIMU3AIUs, THOpUAN3aius). JIuTeIsHOCTh SBOTIOIIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMUPOBAHUSL OMOJIOTUUECKOTO pa3HOOOpa3usl.

Ponb 3BOIOLIMOHHON OMONIOTHH B pa3pabOTKE Hay4YHBIX METOJIOB COXpaHEHUs OuopazHooOpasus. MHUKpOIBOMOLUS U
KOABOJIIOIUS TAPA3UTOB U UX X031€B. MexaHu3Mbl (HOPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHncTpanuun

IToptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabnuupl u cxembl: «MyTalmoHHas U3MEHYUBOCTHY, «[lomynsunonHas cTpykTypa Buaa», «Cxema nposiBICHUs 3aKOHa
Xapau—BaitnOepray, «/[Bwxymiue CUIbl SBOMIOUUNY», «DKOJOTMYECKAss H30JSALMS TOMYyJsUUi ceBaHCKoW (openny,
«["eorpaduyeckas U30ISIUSA JTUCTBEHHUIIBI CHOMPCKOM M JTUCTBEHHHUIIBI JAaypCKoi», «[lomynsimoHHbIe BOJHBI YUCICHHOCTH
XHUIITHUKOB U KEPTBY», «Cxema IeUCTBUSI €CTECTBEHHOT0 0TOOpay, «DopMbl 60pHOKI 3a CyIIeCTBOBaHUE, « MHIyCTpHATbHBIHN
menanu3My», <«KuBble wuckomaembie», «[lokpoBUTENbCTBEHHAs OKpacka >KHUBOTHBIX», «[Ipemymnpexnaromas okpacka
KUBOTHBIX», «Dusnonorudyeckue agantanuu», «[IprucnocobieHHOCTh OpraHu3MOB U €€ OTHOCHUTEIBHOCTHY, «Kpurepuu
Buga», «Bugbl-nBoitHukn», «CTpykTypa Buaa B npupoae», «CrnocoObl BupooOpa3zoBaHus», «l'eorpaduueckoe
BUI000pa3oBaHue TPEX BUAOB JAHABIIICHY», « IKOJOTUYECKOE BUA00Opa30BaHUE BUAOB CUHUID, «IIOTUIUIONIABI pacTeHUI»,
«KarmycTHO-peedHbIN THOPHUIY.

O6opynoBanue: repOapuul pacTeHH, KOJUICKIIMM HACEKOMBIX, 4Uydelia MTHI[ W 3BEpell ¢ IpUMepaMH pPa3IMdHbIX
PUCTIOCOOJICHUH, Uydelia MTUIl U 3Bepel pa3HbIX BUJIOB, TepOapuu pacTeHUM OJIM3KUX BUAOB, 00pa30BaBIIMXCS PA3TUIHBIMU
crocobamu.

JlaGopaTopHasi pabota «BbIsiBIeHHE U3MEHUYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnas padora «IIpucnocoGieHust OpraHu3MOB U UX OTHOCUTEJIbHAS 11E1eCO00Pa3HOCTh.

JlabopatopHas padora «CpaBHEHHE BUIOB 11O MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Boanus U €€ pe3yJbTaThl

Metonbl u3ydyeHuss MakposBoiouuu. IlaneoHronormdyeckue MeTonbl M3ydeHHs 3Boirounu. Ilepexomnsie (opmbl U
(dunoreHeTu4ecKe psabl OPraHU3MOB.



buoreorpadguueckue wmetonbl uszyudeHus sBoionuu. CpaBHeHue Gaopsl U (ayHbl MaTEPUKOB U OCTPOBOB.
buoreorpaduueckue o6iaactu 3emian. BUnbl-3HIEMHUKU U PETUKTHI.

OMOpHONIOTUYECKUE U CPABHUTEIHHO-MOP(OJIOTHYECKUE METOAbl HU3YyUCHHs HBONIONMH. ['€HEeTHYeCKHe MeXaHU3MBI
ABOJIIOLIMKM OHTOTEHE3a W TOSBJICHUS SBOJIOIMOHHBIX HOBIIECTB. | 'OMOJIOTUYHBIE U aHAJOTUYHBIE OpraHbl. PyaumeHTapHbie
OpraHbl W aTaBU3MbL. MOJIEKYJISIPHO-TEHETUYECKUE, OUOXUMUYECKHUE U MATEMaTHUUYE€CKHUE METOJbl M3YyUYEHHS SBOJIOIMH.
I"'omonoruunbie reHbl. COBpeMEHHBIE METOAbI MOCTPOCHUS (DHIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIU U IBOJIOIIUSI TCHOMOB.

OO61ue 3akoHOMEpHOCTH (TpaBwiia) 3Bostouuu. [Ipunyun cmenwvt hyukyuu. HeoOpaTUMOCTh SBONIOIUU. AlanTUBHAS
paauanus. HepaBHOMEPHOCTH TEMITOB SBOJIIOIUH.

JdemoHcTpanuun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «DUTOTEHETUYECKUM P JIOMIAAN», «APXEONTEPUKCY, «3Bepo3yoObie suiepb», «Crerouedanb,
«Punnodpute»y, «CemeHHbIe ManmopoTHUKW», «buoreorpaduueckue 30HBI 3eminy, «/pelid KOHTUHEHTOBY», «PETUKTHI»,
«HauvanpHple cTaguu >MOpPHOHAIIBHOTO PAa3BUTHUSl MMO3BOHOYHBIX KUBOTHBIX», «[ OMOJIOTMYHBIE U aHAJOTUYHBIE OPTaHbI»,
«PynuMeHThI», «ATaBU3MBI», «XpPOMOCOMHbIE HAOOpHI UYEIOBEKa W HIMMIAH3e», «[JlaBHbIE HampaBlEHUS 3BOJIOIUI,
«O01IMe 3aKOHOMEPHOCTH BOJIOLIUN.

O6opynoBaHue: KOJJIEKIIUM, TrepOapuu, MYJISDKM HCKOMAEMbIX OCTAaTKOB OPTraHU3MOB, MYJSDKH TOMOJIOTHMYHBIX,
AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUU HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BUuTHE )KU3HU HA 3emJie

Hay4Hble rUmoTe3bl MpOUCXOXKACHHUS >KU3HU Ha 3emie. AOuoreHe3 W maHcrepmusi. [loHaydHble TpencTaBICHUS O
3apOXKIEHUH KU3HU (KpeallMOHU3M). [ MmoTe3a NOCTOSHHOTO CaMO03apOKICHHUS JKU3HU U €€ orpoBepkeHue onbitaMu O. Peu,
JI. Cnannannanu, JI. [Tacrepa. [IpoucxoxaeHue >ku3HU U aCTPOOHOIIOTHSI.

OcHOBHBIE 3Tanbl HEOpPraHWYecKoM 3Bostouud. [lnanerapHas (Teosioruyeckasi) 3BOJIOLMSA. XUMHUYECKask 3BOJIIOLUSA.
AOHOTCHHBIN CHHTE3 OpraHUYeCKuX BemecTB u3 Heopranundeckux. OneiT C. Mumepa u I'. FOpu. O6pa3oBaHre moJIMMepoB 13
MoHoMmepoB. KoanepBatHas runote3a A. M. Onapuna, runote3a nepBuyHoro 0ynsoHa J[>k. XonaeitHa, reHeThYecKasi rumnoTe3a



I'. Ménnepa. Pubo3umsr (T. Yek) u runoresa «vupa PHK» V. I'mnbepra. dopmupoBaHue MeMOpaH M BO3HHUKHOBEHHUE
MPOTOKJIETKH.

Hcropus 3emnm m metonapl €€ wn3ydeHHs. lICkomaemple OpraHMYECKHE OCTATKU. ['€O0XpoHONOrMs W €€ METOHBI.
OTtHocuTenbHas U a0COJIIOTHAS T€OXPOHOOTH. |'€0XpOHOIOrnYecKas 1Kaja: 0HbI, IPbl, IEPUOIbI, FTIOXU.

HavanbHble 3Tanbl opraHudeckoil sBomtouuu. [losiBaeHHME M 3BOJIOLMS MEPBBIX KIETOK. DBONIOLUS MeTaboju3Ma.
Bo3nukHoBeHue nepBbix skocucteM. CoBpeMeHHble MUKPOOHbBIE OMOIUIEHKM KaK aHaJIOI MEPBBIX Ha 3emiie COOOILECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapuOTHI.

[Ipoucxoxaenue d3ykapuoT (cuMOHMOreHe3). OBOJIIONUMOHHOE MPOUCXOXIAeHUWEe BHpycoB. I[lpoucxoxienue
MHOTOKJIETOUHBIX OpPraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX I'PYII MHOTOKJIETOUHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIONUKM BBICHIMX pacTeHuil. OcHOBHBbIE apoMopdo3bl pacTeHuil. Bbixon pacTeHuil Ha cymny.
[losiBneHue cCopoBBIX pacTeHHi U 3aBoeBaHne UMHU cylnd. CemeHHbIe pacTeHus. [IporcxoxaeHne NBETKOBBIX paCTEHUN.

OcHOBHBIE ATallbl 3BOJIOLNH KUBOTHOTO MUpa. OCHOBHBIE apoMOp(o3bl KUBOTHBIX. Bennackas dayna. KemOpuiickuii
B3pbIB — TOSBJIICHHE COBPEMEHHBIX THUMOB. IlepBbie XOpjoBbie XUBOTHBIC. JKM3Hb B BOJIe. DBOJIONUS MO3BOHOUYHBIX.
[Ipoucxoxnenue ampuoduii u pentunuii. [IpoucxoxaeHne miekonuTaromux U nrui. [IpuHIun kiodeBoro apomopdosa.
OcBoenue 6eCro3BOHOYHBIMH U TIO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3Butne xu3Hu Ha 3emie MO 3paM M IEpUoJiaM: apxei, MPOoTepo30H, maneo3oi, Me3030M, KakHo3ou. OOmas
XapaKTepUCTHKA KIMMAaTa U Te0JOornYecKux mnpoieccoB. [losiBIeHne 1 paciBeT XapaKTepHBIX OpraHU3MOB. YTieo0pa3oBaHue:
€ro yCIIOBUS U BIUSHUE HA Ta30BBIM COCTaB aTMOCHEPHI.

MaccoBble BbIMUpAHUS — SKOJOTMYECKHE KPU3UCHI MpONuIoro. IIpuyMHBI M CIIENCTBUS MAacCOBBIX BBIMHUPAHUM.
CoBpeMeHHBIH 9KOJTOTUYECKHUI KpHU3UC, ero ocodenHnocTh. [Ipodraema coxpanenus 6mopaznoodpasus Ha 3emIe.

CoBpeMeHHas cuctema opranudeckoro mupa. Ilpunnuns! knaccupukanuu opraHu3MoB. OCHOBHBIE CUCTEMATUYECKUE
IPYIIIBI OPTaHU3MOB.

JdemoHcTpanuun

[Moptpersl: @. Pean, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. 1. Onapun, Ix. Xonaeitn, I'. Ménnep, C.
Munnep, I'. FOpu.



Tabmuuel n cxembl: «Cxema onbita @. Pequy, «Cxema onbita JI. TlacTepa mo u3ydeHHI0 caMO3apOKICHUS KU3HNY,
«Cxema omnbita C. Munnepa, I'. FOpu», «9tansl HeopraHudeckon 3BOMOLUNY, «['eoxpoHomornyeckas mkanay, «HavanbHbie
ATanbl OPraHUYECKOM IBOMIOIUNY, «CxeMa o0pa3oBaHUs IYKApUOT MyTEM cuMOuoreHesza», «Cuctema *)UBOU MPUPOIBIY,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHuit», «Punnodute», «OTHOKIETOUYHBIE BOIOPOCINY», «MHOTOKIETOYHBIE
Bojlopociny, «Mxu», «llanopotHukn», «l'onocemeHnHsie pacTeHus», «Opranbl IBETKOBBIX pacTeHUi», «CxemMa pa3BUTHUA
KUBOTHOTO  Mupa», «ApoMmopdo3bl KUBOTHBIX», «lIpocteiimue», «KumeunononoctHeiey, «llnockue uepBu»,
«Unenucronoruey, «Poiob1y», «3eMHOBOHBIEY, «IIpecMbikaromuecsy, «IItuuby, «MuekonuTtarmuey, «Pa3puTue KU3HU B
apXenucKou 3pe», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B MAIECO30UCKON 3pe», «Pa3BUTHE )KU3HU B
ME€3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAWHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPTAHUYECKOTO MUPA.

O6opynoBaHue: repbapuul pacTeHU Pa3IMYHBIX OTAEJIOB, KOJIJIEKIIUUM HACEKOMBIX, BJIQXXHBIC IpernapaThl KUBOTHBIX,
PAKOBHMHBI MOJUTIOCKOB, KOJUJICKIIUM WTIJIOKOXKHMX, CKEJEThl MO3BOHOYHBIX >KMBOTHBIX, uydesia MNTUIl U 3BEpPEd, KOJJIEKIUU
OKaMEHEJIOCTEH, MOJIE3HBIX UCKOTIAEMBIX, MYJISDKU OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Buptyanbnas ga6opatopHas padora «MojaenupoBanue onbiToB Mmuiepa—Opu o nzydeHnto aGMOreHHOro CUHTE3a
OpraHMYeCKUX COSAMHEHUHN B IEPBUYHON aTMOChepey.

JlabopaTopHasi padora «/3yueHne 1 onucaHue UCKOMAEMBIX OCTATKOB JIPEBHUX OPraHU3MOBY.

IIpakTnueckas padora «/3yueHre ocoOEHHOCTEN CTPOEHHUS PACTEHUH pa3HBIX OTIEIOBY.

IIpakTnuyeckas padora «/3yuenne ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Paznensl u 3agaun anTpornosorui. MeToibl aHTPOIIOJIOTHH.

CraHoBIIEHUE NIPEACTABICHUN O IPOUCXOXKICHUH YeToBeKa. Penurno3neie Bo33peHusi. COBpEMEHHbBIE HAYYHbIE TEOPUU.

CxoACTBO 4YenoBeKa ¢ KUBOTHBIMHU. CHCTEMaTHYECKOE MOJI0KEHUE ueiaoBeka. CBHUAETENbCTBA CXOACTBA YEJIOBEKA C
KUBOTHBIMU: CPABHUTEIHHO-MOP(OIOTHUECKHUE, SMOPHOTIOTHYECKUE, (PU3NOTOT0-ONOXUMHYECKHE, ToBeeHYecKue. OTIudus
YEJI0BEKa OT KUBOTHBIX. [IpsIMOX0KAEHNE U KOMIUIEKC CBA3aHHBIX C HUM IMPU3HAKOB. PazBuTre roJloOBHOro Mo3ra U BTOpOU
CUTHAJIBHOW CUCTEMBI.

JBuxymme cwibl (akTopbl) aHTpororeHesa: Owonormdeckue, conuaibHblie. COOTHOIIEHHWE OWONIOTHYECKUX W
COIMATbHBIX (DAKTOPOB B aHTPOTIOTCHE3E.



OcHOBHBIE CTaAMM aHTponoreHe3a. PaHHue yenoBekooOpas3Hbie 00€3bsiHbI (TPOKOHCYJIbI) M pAaHHUE TOHTUABI — O0LIMe
MPENKU YeIOBEKOOOpa3HbIX 00€3bsiH U JIoACH. ABCTPaJONUTEKH — ABYHOTME MNPENKH Jroaei. UenoBek yMenblid, mepBble
U3rOTOBJICHUA Opyaud TpyAa. YenoBek NpsSIMOXOAAIIMA W TEpBBIM BbhIXOA mrojeld 3a mnpenensl Adpuku. Yenosek
reiaenpoeprekuil — o0Iui MpeIoK HeaHepTAIbCKOTI0 YeJI0BeKa U YeI0BeKa pa3yMHOT0. YelloBeK HeaH1epTalbCKUM KaK BU]T
JOIEH XOJIOAHOTO KiauMaTa. YeloBEeK pa3yMHBId COBPEMEHHOTO THUIIA, JEHHCOBCKHM YEJIOBEK, OCBOCHUE KOHTMHEHTOB 3a
npeaenamu Adpuxu. [laneoreHeTuka v najaeoreHOMHUKA.

OBOJIIOIUS COBPEMEHHOr0 uejoBeka. EcTecTBeHHBIH OTOOpP B MOMYJSANMSAX YejdoBeka. MyTallMOHHBIN Mpolecc U
nosimMmopdusMm. [lonmynsiiimoHHbIE BOJHBI, Apeid reHoB, Murpanus u «3GQeKkT ocHOBaTENs» B MOMYISAIUIX COBPEMEHHOTO
YeJI0BeKa.

UYenoBeueckue packl. [loHstue o pace. bombimme pacel: eBporieoujHas (eBpa3uiickasi), aBCTpalo-HErpPOUJIHAS
(3xBaTOpHaIbHas), MOHTOJIOMIHAS (a3MaTCKO-aMepuKaHCKas). BpeMst u myTu pacceneHus desioBeka 1o riaHere. EquHCTBO
YeioBeuecKux pac. Hayunas HecocTosITeNbHOCTh pacu3Ma. [Iprucnoco0eHHOCT YeIOBEKa K Pa3HbIM YCIOBHSIM OKPYIKaroIIe
cpenbl. Biusinue reorpadudeckoit cpensbl U apeiida reHoB Ha MOp(OTOTHIO U (PUBHOJIOTHIO YEJIOBEKA.

MexauciuIuinHapHble METOJbl B (U3HUYecKOo (OMOIOTMYECKON) aHTPOIOJOTHU. DBOJIOLUMOHHAS AHTPOIOJIOTUS U
[IaJICOAHTPOIIOJIOTUS  YEJIOBEYECKUX INONYJSAUMM. bHoconManbHble HCCIeNOBaHUs NpUPOAbI 4YesnoBeka. lccimenoBanue
KODBOJIIOIIMU OMOJOTUYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdeMoHCTpamuun

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

Tabmumpl 1 cxeMbl: «MeToabl aHTPOIIOIOTUNY, «I 0JIOBHOM MO3T YelloBeKay, «UeroBekooOpa3Hbie 00e3bsHbIY, «CKeneT
YEJIOBEKa M CKEJIET IIMMIIaH3e», «PyAUMEHThl U aTaBU3MBbI», «/IBHKYyIIME CHIIBI aHTPONOTE€HE3a», «DBOJIIOIIUOHHOE IPEBO
yejgoBeKa», «ABcTpaionuTek», «UemoBek  ymenbiit», «YenoBek  OpIMOXOASIIUN», «JIeHMCOBCKHUN  UYEJIOBEK»
«Heangepranbiiply, «KpoMaHboHIIBDY, «IIpeakn yenoBekay, «ITambl 3BOIIOLNH YeIOBEKa», «Packl uemoBekay.

O6opynoBaHue: My KU OKAMEHEIIOCTEH, MPEeIMETOB MAaTepUaIbHOM KyJIbTYpPhl MPEIKOB UYEJIOBEKA, PEMPOTYKIIUU
(dpoTorpadum) KapTUH ¢ MUQPOIOTHICCKUMHU U OMOJICHCKUMH CIOKETaMHU IIPOMCXOXKISHUS YelloBeKa, ¢hoTorpaduu HaX0I0K
HCKOIIa€MBbIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKA, MOJIEIIb Yepena YeJIOBEKA 1 Yepena MHUMIAaH3€e, MOAEIb KUCTH YEI0BEKa
Y KUCTH IMMITIaH3€, MOJIEJIM TOPCA MPEAKOB YEIIOBEKA.



JlabopaTtopHas padora «/3yyeHne 0coOEHHOCTEN CTPOEHHUS CKEJIETa YEIOBEKa, CBI3aHHBIX C MPAMOXO0KIECHUEM.

IIpakTuyeckas padora «3yyeHne SKOJIOTrMYECKUX aJalTalllui YeJI0BEKa.

Tema 6. JkoJiorusi — HayKa 0 B3aMMOOTHOIICHUSX OPraHU3MOB M HAJOPTAaHU3MEHHBIX CHCTEM C OKpYKaoluei
cpenoi

3apoxaeHue u pa3BUTHE dKoyIoruu B Tpynax A. 'ymGonsara, K. @. Pynse, H. A. CeBepiioBa, 3. I'ekkens, A. Tencnu, B.
H. Cykauésa. Paznens! u 3agaun sxonorun. CBsA3b SKOJIOTHH C IPYTUMU HayKaMHU.

MeTtonb! akonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B KOJIOTHU: PUPOJIHbIE U TabopaTopHble. MoeanpoBanme
B DKOJIOTMM. MOHUTOPUHT OKPY>KaIoILEel Cpebl: JOKAIbHBINA, PETrHOHATBHBIN U TJI00ATbHBIN.

3Ha4YEHUE HKOJOTUUYECKUX 3HAHUM NI YEIOBEKA. DKOJIOTMUECKOE MUPOBO33PEHUE KAK OCHOBA CBS3EH YEJIOBEYECTBA C
npupooil. DOPMHUPOBAHUE IKOJIOTUUECKON KYJIBTYPBI U IKOJIOTUYECKON TPAMOTHOCTH HACEJICHHUS.

JemoHcTpanuun

[Hoptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBeprios, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabnuuet u cxembl: «Pazaensl skonoruny, «MeTobl 3KoJI0Tuny», «CxemMa MOHUTOPUHTA OKPYIKAIOIIECH Cpeby.

JladopaTopHas padora «/3yuyeHrne METOJIOB IKOJIOTMYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsbl U cpea 00MTAHMS

Okonoruyeckue (PaxTopbl M 3aKOHOMEPHOCTH UX AeicTBusl. Knaccuduxaius sxonorudeckux (paxkTopoB: abMOTHYECKHE,
ouotnyeckue, aHTpornoreHHoie. OOIIME 3aKOHOMEPHOCTH ACHCTBUS 3Koyorndeckux (axtopoB. Ilpasmio munumyma (K.
Mmpenrens, FO. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (axtopel. CBeT Kak skojoruueckuii ¢axtop. JlelicTBUe pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha
OpraHU3Mbl. DKOJIOTMYECKHE TPYIIbl PACTEHUI M KUBOTHBIX IO OTHOWICHHIO K cBeTy. CHUTHalbHAash poJib CBETA.
doTonepruoansM.

Temneparypa kak »dkonormueckuii Qakrop. JleiictBue TemmepaTypbl Ha OpraHu3Mbl. [loWKWIOTEpMHBIE U
TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OpPTraHU3MBI.

BnaxHocth kak oskomorumdeckui (axrop. IlpucmocoOneHus pacTeHWd K TOAAEPNKAHUIO BOJHOTO OamaHca.
Krnaccudukanus pacTeHuil Mo OTHONIEHUIO K Boje. [Iprcnoco0sieHns )KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKMUMA.



Cpensl  oOWTaHWSI  OpPraHW3MOB: BOJHAs, HA3€MHO-BO3IYINHAs, I[IOYBCHHAs, TJIyOWHHAs IIOJIIOYBCHHAS,
BHYTpHOpTaHU3MeHHas1. DUBNKO-XUMUIECKAE OCOOCHHOCTH Cpea oOWTaHus OpraHu3MoB. IIpucmocoOieHus opraHu3MOB K
’KU3HU B Pa3HBIX cpefax.

buonorndyeckne putmbpl. BHemaue u BHyTpeHHHE PUTMBL. CyTOUYHBIE W TOIWYHBIC PUTMBI. [IpUCTIOCOOICHHOCTH
OpPraHU3MOB K CE30HHBIM W3MCHCHHSAM yCIIOBUN KU3HH.

XKuzuennsie hopmbl opranu3MoB. [TorsTHE 0 KU3HEHHOH opMe. JKu3HeHHBIE (OPMBI pACTCHUN: JEPEBhs, KyCTAPHUKH,
KyCTapHUYKH, MHOTOJICTHUE TpaBbl, OJHOJICTHHUE TpaBbl. JKW3HEHHBIE (OPMBI KUBOTHBIX: THAPOOMOHTHI, T'€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnyeckue daktopbl. Buabl OMOTHYECKUX B3aUMOJICUCTBHI: KOHKYPEHIUS, XUIIIHHYECTBO, CUMONO03 U €ro ()OPMEI.
[Tapazutu3Mm, Koomepamus, MYyTyajau3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxyjeOHM4YecTBO). Herpodudeckue
B3aMMO/IeHCTBHS (TomMUeckue, popudeckue, hadpudeckue). 3HaUeHHEe OMOTUYECKUX B3aMMOJICHCTBHMA JUIS CYIICCTBOBAHUS
OpraHU3MOB B cpejic oOuTaHus. [[pHHIMIT KOHKYPEHTHOTO NCKITFOUCHHS.

JemoHncTpanuun

Tabmumpl U cxXeMbl: «DKoJIOTHYECKHe (PaKTOpb», «CBETOBOM CIEKTP», «IKOJIOTHUECKHUE TPYIIIBI KUBOTHBIX TIO
OTHOIIIEHUIO K CBETY», «TerIoKpOBHBIC >KHUBOTHBIEY», «XOJOJHOKPOBHBIC >XUBOTHBIE», «DU3MOIOTHUECKHE aJalTalliu
KUBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOB», «buonornueckue puTMbl», «Ku3HeHHbIE GOpMBI pacTeHH», « KU3HEHHBIE
(dbopMBI KUBOTHBIX», «IKOCHCTEMa IIUPOKOJUCTBEHHOTO Jiecay, «IDKOcHcTeMa XBOWHOro jecay, «llemu mnuTaHusy»,
«XwunraudectBoy, «Ilapazutuzmy, «Korkypennus», «Cumomnosy, «KommeHcanusmy.

O6opynoBanue: repdbapuu pacTEHUH U )KUBOTHBIX, PUCIIOCOOJIEHHBIX K BIUSHUIO PA3TMYHBIX YKOJIOTHYECKUX (DaKTOPOB,
repObapun CBETOIIOOMBBIX, TCHEIFOOMBBIX U TEHEBBIHOCIIMBBIX PACTEHUM, CBETOIIOOMBBIC, TEHEIIOOUBBIC U TCHEBBIHOCIUBBIE
KOMHATHBIC pACTCHHS, TepOapry U KOJUICKIIMH TETUIOTIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMYMBBIX PACTCHHH, Uydea NTHI] U
3Bepel, repoapuu pacTeHHM, OTHOCAIIUXCS K THrpoduTam, kcepoduram, Mme3oduTam, KOMHATHBIE PACTCHUS JTaHHBIX TPYIII,
KOJUICKIIMH )KUBOTHBIX, OOUTAOIINX B Pa3HBIX Cpeiax, repoapuu U KOJUICKIIMHA PACTCHUN U )KMBOTHBIX, 00JIaJaI0IINX YepTaMHu
MIPUCITOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIIOBUH KHU3HU, repOapry M KOJUICKIIUU PACTEHUH W )KUBOTHBIX Pa3IMYHBIX
KU3HCHHBIX (POPM, KOJIJICKITUHU KUBOTHBIX, YIACTBYIOIIMX B PAa3IMYHBIX OMOTHYCCKUX B3aUMOJICHCTBUSX.

JlaGopaTopHasi pabota «BpisiBieHHE TPUCTIOCOOJICHUN OPTaHU3MOB K BIUSIHUIO CBETaY.



JlabopaTopHasi padoTa «BrisiBiIeHHE TPUCTIOCOOJICHUI OPraHU3MOB K BIUSHUIO TEMIIEPATYPHD.

JlabopaTtopHasi paboTa « AHaTOMHYECKUE OCOOEHHOCTH PACTEHUI U3 Pa3HbIX MECT OOUTAHUSI.

Tema 8. Dkosi0orust BUA0B U MOMYJISILMH

DKOJIOTMYECKHUE XapaKTEPUCTUKK nonysaiuu. [lonmynsamus kak Ouojgorudeckast cucrema. Poiab HEOJHOPOIHOCTH CPEbl,
du3ndeckux O0apbepoB U O0COOEHHOCTEH OHONIOTHHM BHUJIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPbHI MOITYJISIIHM.
OCHOBHBIE MOKAa3aTeNd MOMYJISIIUKU: YACICHHOCTh, TJIOTHOCTh, BO3pACTHAA W MOJIOBAasi CTPYKTypa, POKIAAEMOCTb, MPUPOCT,
TEMI POCTa, CMEPTHOCTh, MUTPALIHSL.

DKoJloruyeckass CTpykTypa nonyssiuud. OlleHKa YUCIECHHOCTH MONyisiuuu. JIMHamMuKa MOMyJsilUU U €€ PeryJisiius.
buoTtnueckuii nmoreHuuan nomyasanuu. MojaenMpoBaHUue JWHAMUKHU MONyasiuuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBsie BbDKMBaHUA. Perynsius 4ucIEHHOCTH TOMYJSAIUN: poib (AKTOPOB, 3aBUCSIIMX U HE 3aBUCSIIUX OT IUIOTHOCTH.
DKkoJioru4eckue crpareruu BuaoB (I- u K-ctparerun).

[TonsiTue 00 sKoyiorMyeckod HuUie Bujaa. MectooOutanue. MHOTOMepHass Mojielb dKojoruueckor wumm J[x.U.
XartunHcoHa. Pa3zmepsl skonorudeckoit Huiu. [loTeHnuanbHas U peaaTu30BaHHAsT HUIIIM.

Bup xak cucteMa nonyinsiiuid. Apeansl BU0B. BBl M UX )KU3HEHHBIE CTPATETUU. JKOJIOTUUECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS 1 MUTPALIMI KUBOTHBIX. Buonornyeckre nHBa3uu 4y KE€POTHBIX BUIOB.

JdeMoHCTpamumn

[Toptper: dx. . XaTuuHCOH.

Tabmumpl U cXembl: «DKOJIOTHUECKUE XapaKTEPUCTUKH MOMyJsuun», «IIpocTpaHCTBEHHAs CTPYKTypa MOITYJISIIHI,
«Bo3pacTHbie UpaMuIbl TOMYJIAIUNY», «CKOPOCTh 3aCEICHUS MTOBEPXHOCTH 3eMJIM Pa3IMYHBIMU OpraHuzMamuy», «Mojeib
skosorndeckor Humu Jx. M. XaTynuHcoHa.

O6opynoBaHue: repoapuu pPacTEHUM, KOJIJISKITUN KUBOTHBIX.

JlabopaTopHas pa6ora «IIpucnocobiiennst ceMsiH PaCTeHHI K pacCeIeHUION.

Tema 9. Dxosorusi cood61IECTB. IKOJOTHUECKHE CUCTEMBI.

CoobmiecTBa oprann3MoB. buorieHo3 u ero cTpykrypa. CBs3u MEXy OpraHu3MaMy B OMOIICHO3E.



Okocuctema kak oOTkpbiTas cuctema (A. JIx. Tencnu). DyHKIMOHAIbHBIE OJIOKM OpPraHU3MOB B HKOCHCTEME:
MPOAYLIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBau. Tpodudeckue nenu u cet. AOUOTHUECKHUE OJIOKU SKOCUCTEM.
[TouBsl 1 Wbl B 3k0cucTeMax. KpyroBopoT BeIIeCTB M TOTOK YHEPTUU B IKOCUCTEME.

OcHOBHbIE TTOKa3aTeNn IKOCUCTEMBI. buoMacca 1 mpoayKius. IKOJOTUUYECKUE MUPAMUIbI YUCEN, OMOMACChl M SHEPTHUHU.

Jlunamuxa skocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HamnpapieHHblE 3aKOHOMEPHBIE CMEHbI
co00111eCTB — cyKileccuu. [lepBUUHbIE U BTOPUYHBIE CYKIIECCUH U UX TPUYUHBI. AHTPOIIOT€HHBIE BO3/ICUCTBUS HAa CYKIIECCHUHU.
Knumakcnoe coobiiecTBo. buopaznoobpasure u nmojgHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYHUBOCTU COOOIIIECTB.

[Ipupoanbie 3K0CHCTEMBL. JKOcuUcmembl 03Ep U peK. IKocucmemvl MOpel U OKeaHOo8. IKOCUCmeMbl MYHOp, 1ecos,
cmenetl, nycmbitb.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATpodkocucTemMa. ArpoiieHo3. Paziauuusi Mexay aHTPONOT€HHBIMU M TPUPOIHBIMU
IKOCHUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI YpOoakocucTeM. ['oposckas dhiopa u payna. CuHaHTpOTIU3AIUS TOPOJICKOM
¢daynsl. buosnornyeckoe u X034MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUM OPraHU3MOB B IKOCUCTEMaX. Poib kackaonozo sgpgexma
U 8U008-20uhukamopos (Knrouesvlx 6uU008) 6 QYHKYUOHUposaunuu dsxocucmem. llepeHOC SHEPrUd U BEIIECTB MEXIY
CMEXHBIMH DKOCHUCTEMaMH. YCTOWMYMBOCTb OPTraHU3MOB, MONYJAIMA M HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3/ICHCTBUMN.

Mexanusmol 6030eticmeus 3a2pA3HeHUll pAa3HbIX MUNO8 HA CYOOPSAHUSMEHHOM, OpP2AHUSMEHHOM, NORYIAYUOHHOM U
9KOCUCMEMHOM  VYPOBHAX, OCHOBbL IKOJIOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 Bo30eticmaus. Meroaonorus
MOHHUTOPHUHTA €CTECTBEHHBIX M AHTPOTIOTEHHBIX YKOCUCTEM.

JdemoHcTpanuun

IToptpert: A. JIx. Tencnu.

Tabmutel u cxembl: «CTpyKTypa OHOIIeH03a)», « IKOCHCTEMA IMUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMAa XBOMHOTO Jiecay,
«DyHKIMOHATBHBIE TPYNNbl OPraHU3MOB B 3Kocucteme», «KpyroBopor BemiecTB B 3KocucTemey», «llenu nuTaHus
(macTOumIHAas, IETPUTHAS)», «IKOJOTHUUECKass MUpaMuia Yuceln», « IKOJIOTHYecKas nupaMuaa OuoMaccob», « IKOJIOrHYecKast



nupaMmuna sHeprum», «O0pa3zoBanue Oonota», «llepBuuHasi cykneccusi», «BoccTaHOBIeHHE Jieca TMOCTE TOXKapay,
«IKocucTemMa 03epar, «ArporeHos3», «KpyroBopoT BEIIECTB U MOTOK SHEPTUU B arporieHo3e», «lIpumepsl ypooskocucTeM».

O6GopynoBaHue: repbapuul pacTeHH, KOJUICKIIMM HACEKOMBIX, 4dyuesia MNTUIl U 3Bepel, repéapuu KyJlbTypHBIX H
JUKOPACTYIINX PACTEHUM, aKBapUyM KaK MOJI€JIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypo03KOCUCTEMBI».

JlabopaTopHasi padora «/3yueHue pazHoOOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTUX B PA3HBIX AKOCUCTEMAX.

IKCKYypcusi « IKCKypCcUs B TUITUYHBIN OuoreoiieHo3 (B 1y0paBy, Oepe3HsK, eNbHUK, HA CYXOJIOJIbHBIN WU MOMMEHHBIN
JyT, 03€p0, OOJIOTO)».

IKCKypceHs «IKCKYPCHUS B arpO3KOCUCTEMY (Ha IMOJI€ UM B TEIUTMYHOE XO3SIHCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — obuierianerapHas 000s04Kka 3eMIid, T1I€ CYIIECTBYET WM CYIIECTBOBAJIA *U3Hb. Pa3BuTHe nmpencraBieHuii
o ouocdepe B Tpyaax 3. 3rocca. Yuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uocheps! u e€ coctan. JKruBoe BeIecTBo
o6uocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH cyllecTBOBaHUs OGuocdepsl. OcobeHHocTH 6uochepsl Kak rio0arbHOM SKOCUCTEMBI. JJMHaMHUuecKoe
paBHOBecue B 6uochepe. KpyroBopoTsl BemiecTB 1 OMOreoXuMHUUeCKre MUKIBI (yriiepona, a3ota). PUTMUYHOCTD SBIIEHUN B
ouocdepe.

3onanbHOCTh Ouocdepnl. [lonsitue o Ouome. OCHOBHbIE OMOMBI CYIIW: TYHJIIpa, XBOWHBIE Jieca, CMEIIAHHBIE U
IIMPOKOJIMCTBEHHBIE JIECa, CTENU, CABAHHBI, TyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiuMar, pacTUTENbHBIN U ) KUBOTHBIH
MHUpP OMOMOB CYIIIH.

Crpykrypa u (yHKITUS )KUBBIX CUCTEM, OIIEHKAa UX PECYPCHOTO MOTEHIINAIa U OUOC(EpHBIX (yHKIIHM.

JdemoHcTpanumn

[Toptpetsi: B. . Bepuanckuii, 9. 3rocc.

Tabmuuer 1 cxembl: «l'eocdhepsr 3emmu», «KpyroBopor azora B mpupone», «KpyroBopoT yriepoma B TPHUPOAEH,
«KpyroBopoT kuciopoaa B mpupoae», «KpyroBopot Bojabl B mpupoie», «OCHOBHBIE OMOMBI cyliny, «KnmumaTtudeckue mnosica
3emnny», «Tynapa», «Tairay, «Cmemannwiii jec», «lllupoxonuctBeHHblii nec», «Crtemb», «CaBaHHay, «IlycThIHS»,
«Tponmmueckuit necy.



O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUY KUBOTHBIX.

Tema 11. YesntoBek U oKpy:kawinas cpeaa

DKOJOrMYecKue KpU3nChl U UX NpuurHbl. Bo3nelicTBre yenoBeka Ha Onocdepy. 3arpsi3sHeHre BO3AYyIIHOM cpenbl. OxpaHa
BO3/lyXa. 3arpsi3HeHHe BOAHOW cpenbl. OXpaHa BOJAHBIX pecypcoB. Paspymenue mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenune knnmara.

AHTpPOIIOreHHOE BO3/CHCTBUE HA PACTUTENbHBIA M KUBOTHBIM MUp. OXpaHa pacTUTENBbHOTO U >KUBOTHOTO MHpA.
OcHoBHBIE TNpUHLMUIIBI OXpaHbl HpupoAbl. Kpacuble kuuru. Ocobo oxpansembie npupojnbie Tepputopun (OOIIT).
Boranuyeckue cajpl U 300JI0THYECKUE TTAPKU.

OCHOBHBIE MPUHIMIBI YCTOWYMBOIO Pa3BUTHUSL YEJIOBEUECTBA M NpHUPOAbL. PalnoHambHOE MPUPOIOIONIB30BAHUE U
COXpaHeHHe OMOJOTHYeCKOro pazHooOpasus 3emiu. OOmIMEe 3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJOTHUYECKUX KPU3HCOB.
Oco0EeHHOCTH COBPEMEHHOI'0 KpU3HUCa U €r0 BEPOATHBIE TIOCIECTBUS.

Pa3BuTHe METO0B MOHUTOPUHTA PAa3BUTHUS OMACHBIX TEXHOT'CHHBIX MpolieccoB. Cucmemuble ucciedo8anus nepexooa K
pecypcocbepezaroweti U KOHKYPeHmMOocnocoonou sHnepeemuke. buonoesuueckoe pasnoobpasue u buopecypcwol. Hayuonanvrole
uHgopmayuorHvle cucmemvl, obecneyugaouue 00OCMyn K UHGOPMAyuu no COCMOAHUIO OMOEIbHBIX U008 U IKOCUCTIEM.

OcHo8bl 9KOpeaburumayuu IKOCUcmem U cnocooo8 6opvbovl ¢ bUonospedcoeHusMU. PeKkoOHCmMpYKYus MOPCKUX U HA3EMHbBIX
aKOCUCmeM.

JdeMoHCTpamuun
Tabnuiel 1 cxeMbl: «3arpsi3HeHrne atMochepsd», «3arps3HeHue ruapochepb», «3arps3HeHue mouBb», «I[lapHUKOBBIN
abdexT», «Ocodo oxpaHseMbie IPUPOTHBIE TEPPUTOPUNY, «MoIeNn ypaBIsieMOro MUpay.

O6opynosanue: hoTorpadguu oxXpaHsieMbIX pacTeHHH 1 )KUBOTHBIX KpacHol kuuru Poccutickoit ®eaeparuu, KpacHoit kHuru
pEeruoHa.



IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOTI'PAMMBI 110 BUOJIOTUN HA YPOBHE CPEJHEI'O
OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBAHMS K pe3ylbTaTaM OCBOEHHUS OO0YYalOIIMMHUCS MNPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus: IUYHOCTHBIE, METANIPEIMETHBIC U MPEIMETHBIC.

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOrPaMMBI 1O OUOJOTHUU BBIACIEHBI CICAYIOIINE COCTABISIONIHE:
OCO3HAHHE 00YUYAIOIINUMUCS POCCUNUCKON rpaJaHCKONW UIEHTUYHOCTH — TOTOBHOCTU K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U
CaMOOIIPECIICHUIO, Haauuue momusayuu K OOy4eHUI0 OUOJIOTHM, yeleHanpasieHHoe passumue BHYTPEHHUX YyOexaeHUN
JUYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAUIIUN Pa3BUTHSI OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U
CcnocobHocmb  OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH JIEATEIIBHOCTH IIEHHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMHU,
NPUCYUIUMU CUCTeME OMOJOrHYEeCKOro O0pa3oBaHUsl, Haluyue NPABOCO3HAHUS DKOJIOTHUYECKOW KYIBTYPBI, CnOCOOHOCMU
cmasums UEIN U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMBbI 1O OMOJOTUU AOCTUTAIOTCA B €MHCTBE y4e€OHOM M BOCHHUTATEIbHOU
NEATEIbHOCTH B COOTBETCTBUU C TPAJULHUOHHBIMU POCCUHCKUMHU COLUHUOKYJIBTYPHBIMU, HCTOPUYECKHUMH M JYXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMHU, MPUHATHIMUA B OOIIECTBE MpaBHJIAMH MU HOPMaMHU TOBEJCHHS] M CHOCOOCTBYIOT Mpolleccam
CaMOITO3HAHMS, CAMOBOCIIUTAHUS U CAMOPa3BUTHS, PA3BUTHUSl BHYTPEHHEW MO3ULUU JIUYHOCTHU, NATPUOTU3MA U YBAKECHUS K
3aKOHY W MPaBOMOPSIKY, YEIOBEKY Tpyla M CTaplieMy IOKOJEHHIO, B3aUMHOI'O YBa)KEHHUsS, OEPEKHOr0 OTHOIICHUS K
KYJIbTYPHOMY HACJEIHI0 U TPAAULIMSAM MHOTOHAIMOHAIBLHOTO Hapojna Poccuiickorn denepanuu, Npupoae U OKpYKAroIIECH
cpene.

JIMdHOCTHBIE pe3yJbTaThl OCBOCHUSA YyueOHOTro mpeamMera «bruonorus» TOKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH
00ydJaromuxcs PyKOBOJICTBOBATHCSA CHOPMHUPOBAHHON BHYTPEHHEH MO3UITUEH TMIHOCTH, CUCTEMOM IIECHHOCTHBIX OPHUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX yOEKICHHUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSIM POCCUHUCKOTO OOIIECTBA, pACIIUPECHHE
YKA3HEHHOTO OIBITA U OIBITA AEATEIIBHOCTH B IMIPOLECCE PEATN3AMU OCHOBHBIX HAIIPABJICHUN BOCIIUTATEIBHON €SI TEIbHOCTH,
B TOM YHCJIE B YACTH:



1) rpaKaaHCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIUU OOYYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCHUUCKOTO
o0111ecTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEN, YBAXKEHHNE 3aKOHA U MPABOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATETLHOCTH MPH CO3JAaHUU Y4E€OHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
MMO3HABATEIBHBIX 337144, BHITIOJTHEHUN OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTD OMpPEALIATh COOCTBEHHYIO MO3UIIUIO 110 OTHOIICHHIO K SIBICHUSM COBPEMEHHOM KU3HU U OOBICHSTH €&;

YMEHUE YYUTHIBATh B CBOMX JEUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBUS JIIOJICH C pa3HBIMU
yOXKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSAMH U COIUATIBLHBIM TOJIOKEHUEM;

TOTOBHOCTH K COTPYJTHUUECTBY B MIPOIIECCE COBMECTHOT'O BHITTOJTHEHUSI YU€OHBIX, TO3HABATEIbHBIX U UCCIIEI0BATEIBCKUX
3a/1a4, YBAXUTEIHLHOTO OTHOIICHHS K MHEHHIO OIIMOHEHTOB TPH OOCYXJCHUH CIOPHBIX BOMPOCOB OHOJOTHYECKOTO
COAEpKaAHUS;

TOTOBHOCTh K TYMaHUTAPHOUW U BOJIOHTEPCKOM JEATETbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaKJAHCKOW HACHTHYHOCTH, NMATPUOTU3MA, YBAXKEHHUS K CBOEMY Hapoiy, YyBCTBa
OTBETCTBEHHOCTH Tiepes; PoguHol, ropaocTu 3a cBOil Kpaid, cBo0 PoauHy, CBOM S3BIK U KyJIbTYpY, MPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

EHHOCTHOE OTHOLIEHUE K MPUPOAHOMY HACIIEIUIO U MaMSATHUKAM MIPUPOJIbI, TOCTUKEHUSIM Poccuu B HayKe, UCKYCCTBE,
CIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJIEHWE M Pa3BUTHE OHMOJOTHHU, MOHUMAHUS 3HAYCHUS
OMONIOTHY B TTO3HAHUM 3aKOHOB MPHUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIEeCTBA;

ujeiHas yoexx1EHHOCTh, TOTOBHOCTH K CITY>KEHHUIO 1 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh 32 €ro Cyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUUCKOr0 HApOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBE/ICHNUS,



CIIOCOOHOCTh OLICHMBATh CUTYAIIMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B HIOCTPOCHHUE YCTOMUYMBOTO OYyAYLIErO;

OTBETCTBEHHOE OTHOIIECHHWE K CBOUM POJUTENSM, CO3/JaHMI0 CEMbU Ha OCHOBE OCO3HAHHOI'O MPHUHATHS IIEHHOCTEU
CEMENHOM KU3HU B COOTBETCTBUMU C TpaguLIUsIMU Hapo1oB Poccuy;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOUAs 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOpPYECTBA, CIIOPTa, TPYHA,
00I111eCTBEHHBIX OTHOIICHU;

MOHUMAHHE SMOIIMOHAIBHOTO BO3JICUCTBUS KUBOU MPUPOBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MIPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) pusuyeckoro BocnuTaHusi, GOPMHUPOBAHNS KYJIbTYPbI 310POBbsI M IMOIMOHAJIBLHOIO 0JIArONMOJIy4Hs:

NOHMMAaHHE W peaju3alus 310pOBOro U 0e30MmacHoro odpasa >kM3HU (310pOBOE MUTAHUE, COOJIIOIEHNE TUTUEHUYECKUX
IpaBU W HOPM, COAJaHCHUPOBAHHBIM PEXUM 3aHATHW M OTAbIXa, peryispHas ¢u3UdecKas aKTUBHOCTB), OEPEKHOrO,
OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHHE IEHHOCTH MPABWJI MHAUBUAYAJIBHOTO U KOJJIEKTUBHOTO O€30MaCHOTO MOBEACHUS B CUTYAIUSX, YTPOKAIOIINX
3I0POBBIO U JKU3HU JIHOJIEN;

OCO3HAHHE MOCJEJACTBUI 1 HEMPUATUS BPEIHBIX IPUBbIUEK (YIIOTPEOICHUS aJTKOT0jIsl, HAPKOTUKOB, KypEHHs);

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTH K aKTHBHOU NIEATEIbHOCTH TEXHOJOTUYECKON M COIMAIbHON HAIPABICHHOCTH, CIIOCOOHOCTh HHUITUUPOBAT,
IJIAHUPOBATh U CAMOCTOATENIBHO BBIMOJIHATH TAKYIO €SI TEIBHOCTD;

HMHTEPEC K Pa3indHbIM chepaM MpoPecCHOHATBHON JEATEIHbHOCTH, YMEHUE COBEPIATh OCO3HAHHBIN BBIOOp Oymyren
npodeccun u peaan30BbIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHBI;

TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA TIPOTSHKEHUU BCEH KU3HH,

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMUUYECKH 11eTIec000pa3HOe OTHOIIEHUE K TPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMJle, OCHOBE €€ CYyIlleCTBOBAHUS,



MOBBILLIEHUE YPOBHS HKOJOIMYECKOW KYyJIbTYphl: HNPUOOPETEHHUE OIbITA IUIAHUPOBAHUSA IOCTYNKOB W OLEHKH HX
BO3MOXHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOLIEH Cpebl;

OCO3HaHME II100aJIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPOOJIeM U MyTEH UX peLIeHUs;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble MPU U3YYEHUH OMOJIOTMM 3HAHUS U YMEHHS MpPU PELIEHUU MNpodIieM,
CBS3aHHBIX C PAlMOHAIBHBIM IMPUPOJONOJIb30BAHIEM (COOJIO/ICHNE TMPaBUI TMOBEJAEHUS B NPHUPOJE, HANpPaBICHHBIX Ha
COXpaHEHHE PaBHOBECHUS B IKOCHUCTEMAaX, OXpaHy BHUJIOB, 3KOCUCTEM, Ouochepsl);

aKTUBHOE HENpUATHE ACHCTBUM, MPUHOCAUIUX Bpea OKpYXKalolled NpUPOJHOM cpelle, YMEHHE NPOrHO3UPOBATH
HEeOJIaronpusATHBIE YKOJIOTHUECKHE MOCIEACTBUS MPEANPUHUMAEMBIX IEUCTBUI U MPEJOTBPAILLATh UX;

HaJIMYME PA3BUTOTO HKOJIOTMYECKOTO MBILIUICHHS, 3KOJOTUYECKON KYyJbTYpPBhI, OMbITA AESITEIBHOCTH 3KOJOTHYECKOU
HAIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMMH B I03HABATEJbHOM, KOMMYHUKATHUBHOW M COLIMAIBHON MpPAaKTHKE,
TOTOBHOCTH K YYacCTHIO B MPAKTHYECKON EATEIbHOCTH SKOJOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M OOILECTBEHHOU
IPAKTUKHU, OCHOBAHHOT'O HA IUAJIOTe KYJIbTYpP, CHOCOOCTBYIOLIEr0 OCO3HAHUIO CBOET'0 MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE A3BIKOBOM U UUTATENIBCKON KYJbTYPhI KaK CPEACTBA B3AUMOICHCTBUS MEXKIY JIFOAbMH U TO3HAHUS
MUpa;

NOHMMaHHe creuuuku OUONOTHMU KaKk HayKH, OCO3HaHUs €€ poiid B (POPMUPOBAHHM PAIMOHATBHOTO HAY4YHOIO
MBIIIJICHUS, CO3JJAHUU 1IEJIOCTHOTO MPEACTABICHHS 00 OKPYKAIOIIEM MUPE KaK O €UHCTBE MPUPO/IBI, UEJIOBEKa U 00IIeCTBa,
B MTO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOJIEM COXpaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJOTHHU MJIi COBPEMEHHOW IMBWIM3AIMHU: OOCCIECYCHHs] HOBOTO YPOBHS Pa3BUTHUS
MEIUIMHBI, CO3/IaHNE MEPCIEKTUBHBIX OMOTEXHOIOTHH, CIIOCOOHBIX pelIaTh peCypcHbIe MPOOIEMbl Pa3BUTHUS YEIOBEUYECTBA,
MOUCKAa MyTeW BBIXOJAa M3 TIJI00AJBHBIX 3KOJOTHYECKUX MpoOieM M oOecnedeHus mepexofa K yCTOHYMBOMY pa3BUTHUIO,
paIMOHAILHOMY MCTIOJIB30BAHHIO IPUPOIHBIX PECYPCOB B POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B IMOJYYEHHHM OHOJIOTMYECKHX 3HAHHUM B IENIAX TOBBIMIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-
HAyYHON IPaMOTHOCTH, KaK COCTAaBHOUM 4acTH (DYHKIIMOHAJIHLHOW TPaMOTHOCTH 00ydaromuxcs, GopMUpyeMoil Ipu U3y4eHUN
OMOJIOTHH;



MOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BaTh
MOJIy4aeMble 3HaHUS U1l aHAIU3a U O0BSICHEHUS SABJICHUN OKPYKAIOIIEr0o MUpa U MPOUCXOASAIINX B HEM U3MEHEHU, YMEHUE
nenatb 00OCHOBaHHBIEC 3aKJIIOYEHHS] HA OCHOBE HAay4YHBIX (DaKTOB M MMEIOUIMXCS JAHHBIX C LEJIbIO MOJYUYEHHs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJB30BATh OMOJIOTMUECKUE 3HAHUS JJI PEIIeHUs MPOOJIeEM B peajbHbIX KM3HEHHBIX
CUTYyalusX;

OCO3HAaHHE IIEHHOCTUM HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBISATh NPOEKTHYIO M HCCIEAO0BATEIBCKYIO
NEATENIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpA30BaHUIO, K AKTUBHOMY IMOJYYEHUIO HOBBIX
3HAHHUM 10 OMOJIOTUN B COOTBETCTBUU C )KHU3HEHHBIMHU MOTPEOHOCTIIMHU.

METANPEAMETHBIE PE3YJIBTATHI

MeTanpeaMeTHbIE pe3ybTaThl OCBOSCHUS Y4eOHOTO npeaMera «bromorusy BKIIOYAIOT: 3HAYUMBbIE TS (DOPMHUPOBAHHUS
MHUPOBO33pPCHUS  OOyYAIONINXCS MEXAUCIUIUTMHAPHBIE (MEXKMPEAMETHBIE) OOIIeHayYHbIe TMOHSITHSA, OTpPaXKArOIINe
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa U CTIeNU(HUKY METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO,
SHEprusl, IBJICHHUE, MPOIIECC, CUCTeMa, HAYYHbIN (aKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, UCCIICIOBAHHE,
HaOIOZIcHNe, W3MEpEHHe, OJKCIEPUMEHT W JpYrHe); yHHUBEpcajdbHbIC YyueOHBIC JCHCTBHS (ITO3HABaTEJIbHBIC,
KOMMYHUKATHBHBIE, PETYIATHBHEIC), oOecreunBammuye (GopMUpOBaHUE (DYHKIMOHAIBHOW TPaMOTHOCTH W COIMAJIBHON
KOMIICTCHIIMA ~ OOYyYalONIMXCs; CIHOCOOHOCTh  OOYYAlOMIMXCS  WCIOJBh30BaTh  OCBOCHHBIC  MEXIHCIUIUIMHAPHBIC,
MHUPOBO33pPEHYECKUE 3HAHUS M YHUBEPCaIbHbIC YIeOHbIE ACHCTBUS B MO3HABATEIILHON U COIMAIILHOM MPaKTHKE.

B pesynbraTe nzyuenus OMONOTHUU HA YPOBHE CpeIHETo 001ero oopasoBanus y odydaromierocs OyayT copMupoBaHb
MO3HABATEIbHBIE YHHUBEpPCaJbHbIE Yy4eOHBIC IEWCTBUS, KOMMYHHUKATHUBHBIC YyHHBEpPCAJIbHbIE ydeOHBIE JCHCTBUS,
PETYISITUBHBIC YHUBEPCAJIbHBIC YICOHbBIE JCHCTBUS, COBMECTHAS JACSATEIBHOCTb.

MeranpenMeTHbIe Pe3yIbTaThl OCBOCHHUS MPOTPAMMBI CPETHET0 0011IeT0 00pa30BaHMs JOHKHBI OTPAKATH:

OBiajeHue yHUBEPCATbHBIMU YUeOHBIMH MO3HABATEIbHBIMU JIEHCTBUSIMM:



1) 6a30BbIe JJOrHYeCKHE JeiiCTBUS:

CaMOCTOSATEIBHO (POPMYIHPOBAThH U aKTyaIU3UPOBATH MPOOJIEMY, pacCCMATPUBATh €€ BCECTOPOHHE;

MCITI0JIb30BaTh MPU OCBOEHUHU 3HAHUW TIPUEMBI JIOTMYECKOT0O MBIIUIEHU (aHaJIU3a, CHHTE3a, CPaBHEHUS, KIacCU(PUKALINH,
000011IeHHsT), PACKPBIBATH CMBICI OMOJIOTHYECKUX MOHATHH (BBIAEIATh UX XapaKTEepHbIE MPU3HAKU, YCTAHABIUBATH CBS3H C
JIPYTUMH MOHATHSIMHU);

ONpeNeNsITh UEeNH ACSATENbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUU HX JOCTHUKEHHUS, COOTHOCUTH pPE3YIbTaThl
JESTENbHOCTU C TIOCTABJIIEHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTrHYECKUE MOHATHS AJ1 00bsICHEHUS (DAKTOB U SIBJICHHM KUBOW MPUPOIBL;

CTPOUThH JIOTUYECKUE pacCykAeHHsl (MHAYKTUBHBIC, JEIYKTUBHBIC, IO AHAJOTWHU), BBISBIATH 3aKOHOMEPHOCTH U
OPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBATH BBIBOJIBI M 3aKIIIOUEHHUS;

NPUMEHSITh CXEMHO-MOJIETIbHBIE CPEICTBA JIJISl MPEICTABICHUSI CYIIECTBEHHBIX CBSA3€H M OTHOLICHUN B HM3y4YaeMbIX
OMOJOTUYECKUX 00BEKTAX, a TAKKE MPOTUBOPEUHI PA3HOTO POJa, BBISIBICHHBIX B Pa3IMUHbIX TH)OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IJIaH pEUICHUs MPOOIEeMbl C YIETOM aHaIN3a UMEIOIIUXCS MAaTEpUATbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB LENSIM, OLICHUBATh PUCKU IOCIEICTBUN
NEeSATENbHOCTH;

KOOPJAMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSAX PEalbHOI0, BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHHUE ITPH PEIICHUN KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeCTBHA:

BJIJIETh HABbIKAMU Y4e€OHO-HMCCIEI0BAaTENbCKOW M MPOEKTHOM JEsTeNbHOCTH, HaBBIKAMU pa3pellieHus Mnpoliem,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pELICHHUS NPAKTUYECKUX 3a]ay, MPUMEHEHUIO
Pa3IUYHBIX METOJOB O3HAHUS;

UCIOJIb30BaTh Pa3INYHbIC BU/IbI I€ATEIBHOCTH 110 OJYYEHUIO HOBOTO 3HAHUS, €T0 UHTEPIIPETalluy, IPeoOpa3oBaHUIO U
IIPUMEHEHUIO B YYEOHBIX CUTYallUsIX, B TOM YUCJIE PU CO3JaHUU YYEOHBIX U COLUAIBHBIX ITPOECKTOB;

(opMupoBaTh HAYYHBIN THI MBIILJICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTUEH, KITIOUEBBIMU MOHATUSIMHU U METO/IAMU;

CTaBUTbH U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4U B 00Pa30BaTEIbHON ACSITEIBHOCTU U )KMU3HEHHBIX CUTYalIHUAX;



BBISIBISITh TIPUYMHHO-CJIC/ICTBCHHBIC CBS3M M aKTYaJIM3WPOBATh 3a7ady, BBIABUTATh TUIIOTE3Y €€ pelieHUs, HaXOAUTh
apryMEHTBI JUTsl TOKAa3aTeIbCTBA CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PCIICHUS;

aHAM3UPOBATh TIOJYYCHHBIE B XOJNI¢ PEIICHUS 3aJaud Pe3yJbTaThl, KPUTHYECCKH OIICHWUBATH WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH N3MECHECHHE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;

OCYIIIECTBIIATH IeNICHANPaBICHHBINA TOUCK MEPEHOCA CPEJICTB U CIIOCOOOB IEUCTBUS B IPO(GECCHOHATIBHYIO CPEY;

YMETh MICPEHOCUTH 3HAHUS B MIO3HABATEILHYIO M TIPAKTHYECKYIO 00JIACTH KU3HEACATEIBHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OPUTMHAIBHBIC TIOJIXO/IBI M PEIICHUS, CTABUTh POOJIEMBI U 33J1a4H, IOMyCKAIOITHE
aNbTCPHATHBHBIC PCIICHMUS.

3) paboTa ¢ uHpopManmeii:

OPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX HWHPOpManuu (TEKCTE YYeOHOro TOCOOHWS, HAYYHO-TIONMYJISIPHOM
JUTEpaType, OMOJIOTHYCCKUX CIIOBApSX M CIPABOYHMKAX, KOMIIBIOTCPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHAIM3UPOBAThH
MH(POPMAITHIO PA3TUIHBIX BUIOB U (OPM MPEACTABICHUS, KPUTUICCKH OIICHUBATH €€ JJOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

GopMyTUpOBaTH 3ampOChl M MPUMEHATH Pa3IMYHBIE METOABI MPHU IMOUCKE M O0TOOpe OMOIOTHYECKOW WH(OpMAIUH,
HEOOXOMMOH JIJIsl BBIMIOTHEHHS YI€OHBIX 3a]1aY;

IprOOpETaTh OMBIT MCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY
AKTUBHOTO HMCITOJIb30BAHHS PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMpATh ONTHUMAaIbHYIO (DOpMy MpeacTaBlieHHs OWOJIOrHYecKor WMH(popMamuu (CXeMbl, rpaduKH,
JIrarpamMMbl, TaOJIHUIBI, PUCYHKH H JPYTOE);

MCIIOJIb30BaTh HAyYHBIA SI3BIK B KAaueCTBE CpEACTBa Tpu paboTe ¢ OWoNOrHueckor WHGOpMAIHe: MPUMEHSThH
XUMHYECKUE, (U3NIECKUE U MaTeMaTHUYEeCKUE 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUaTypy, HOMEHKIIATYPY, UCIIOIH30BATh U
mpeoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISTHOCTH,

BJIAJICTh HABBIKAMU PACTIO3HABAHUS U 3aIIUTHI HHPOpMauu, HOOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiageHue yHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH

1) obmenue:



OCYIIECTBIISITh KOMMYHHUKAITUU BO BCeX c(epax KU3HH, aKTUBHO Y4aCTBOBATh B JUAJIOTE WM JUCKYCCHU TIO CYIIECTBY
oOcyxmaeMoi TeMbl (YMEHHE 3a71aBaTh BOIPOCHI, BEICKA3bIBATH CYKICHUS OTHOCUTEIIHFHO BBHITTOJIHCHHS MTPEIJIaracMou 3a/1auw,
YYHUTHIBATh HHTEPECHI U COTIACOBAHHOCTH TMO3UIINI IPYTUX YYACTHUKOB JTUAJIOTa I TUCKYCCHN);

pacmo3HaBaTh HeBepOalbHBIC CpEICTBa OOIIEHWS, IMOHMMATh 3HAYCHHE COIMAIBHBIX 3HAKOB, IPEANOCHUIOK
BO3HUKHOBEHUS KOH(MDIUKTHBIX CUTYallUl, YMETh CMATYATh KOH(JIMKTHI U BECTH MTEPETOBOPHI;

BIAJCTh PaA3IUMYHBIMH CIIOCOOAMHM OOIICHHWS W B3aUMOJICUCTBHsSI, IMOHUMATh HAMEPECHHS IPYTUX JIFOJCH, TPOSBIATH
YBOXHUTEIIBHOE OTHOIICHUE K COOCCETHUKY U B KOPPEKTHOU GopMe (HOpMyTUpOBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PCHHMSI C HCIIOJIb30BAHUEM SI3LIKOBBIX CPEJ/ICTB.

2) COBMeCTHAS JeSITeJIbHOCTh:

NOHMMATh W HCIOJIh30BaTh MPEHMYIIECTBA KOMAHIHOW M WHIWBUIYAJBHOW pa0OTHI MPHU PEIICHUH OHOJOTHUYECKOU
po0JIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHS TPYIIIOBBIX ()OPM B3aUMOJACHCTBHS NIPU PEIICHUN YIeOHOM 3a1a4H;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBHI ¢ YYETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaX{J0ro ujcHa
KOJIJIEKTHBA;

NPUHUMATh IIeJId COBMECTHOM JIeATEeIbHOCTH, OPTaHW30BBIBATH M KOOPJAMHHPOBATH ICHCTBUSA IO €€ JOCTHIKCHHUIO:
COCTaBIIATH IUIAH JCHCTBUM, pacIpeeiISITh POJIU ¢ Y4ETOM MHCHHI YYaCTHUKOB, 00CYXIaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

OIICHMBATh KAYE€CTBO CBOETO BKJIAJIa M KaXKJOT0 y4aCTHUKA KOMaH/Ibl B OOIINI pe3yiIbTaT M0 pa3pad0TaHHBIM KPUTEPHUSIM;

npeJjiaraTb HOBBIC IIPOEKTHI, OLIICHUBATh UJICH C ITO3UIIMA HOBH3HBI, OPUTHHAIBLHOCTH, MPAKTUUECKON 3HAUNMOCTH;

OCYIICCTBIISITh IO3UTUBHOE CTPATETMYECKOE IIOBCJACHHEC B Pa3IMYHBIX CHUTYaIlUsAX, IPOSBISATH TBOPUYECTBO H
BOOOpakeHue, ObITh HHUITHATHBHBIM.

OBy1ajieHre YHUBEPCATbHBIMH PEeryJISTHBHBIMHU TeHCTBHIMM:

1) camoopraHu3amus:

HCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JIUIS BRISBICHUS MPOOJIEM M UX PEIICHUS B )KM3HCHHBIX U YICOHBIX CUTYAIHSX;

BBEIOMpaTh Ha OCHOBE OMOJIOTMYCCKUX 3HAHUU I1EJICBBIC W CMBICIOBBIC YCTAHOBKH B CBOMX JEHCTBHSX M IMOCTYIKAaX ITO
OTHOIIICHHIO K )KHBOU MPHUPOJIE, CBOEMY 3I0POBBIO M 3JJ0POBBIO OKPYKAFOIIHNX;

CaMOCTOSITEILHO OCYIIECTBIIATh TO3HABATEIBHYIO ACATEILHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh W (HOPMYIHPOBATH
COOCTBEHHBIC 33/1a4d B 00Pa30BaTEIIFHOM JACATEILHOCTH U KU3HCHHBIX CUTYAIIHSIX;



CaMOCTOSITEJIbHO COCTABIIATH IUIAH PELIEHUs MPOOJIEMBI ¢ YUETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEM
Y NPEAIIOYTCHU N,

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIMpATh paMKU Y4eOHOTO MIPeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 34 PEILICHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CIOoCOOCTBOBATH POPMHUPOBAHUIO U TIPOSBICHUIO ITUPOKON 3PYAUILIMU B PA3HBIX 00JACTAX 3HAHUN, TOCTOSTHHO MOBBIIIATH
CBOI1 00pa3oBaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYalsIM, BHOCUTh KOPPEKTUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIISAM;

BJIa/IETh HaBbIKAMU MO3HABATEIBLHOM peIeKCUN KaK OCO3HAHUS COBEPIIAEMbBIX ACHCTBUN U MBICIUTEIBHBIX IPOLIECCOB,
UX PE3YJbTATOB U OCHOBAHUH, UCIIOJIB30BATh MPUEMBI peIIeKCUH IJIsi OIIEHKU CUTYyalluu, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHMUIO;

[IPUHUMATh MOTHUBBI U apTyMEHTHI APYIUX IIPU aHAIU3€ PE3YyIbTAaTOB IEATECIIbHOCTH;

3) npuHsATHE ceds1 U APYTUX:

NpUHUMATh ce0sl, TOHUMas CBOM HEJIOCTATKU U JOCTOUHCTBA;

[IPUHUMATh MOTHUBBI U apT'yMEHTHI APYIUX IIPU aHAJIU3€E PE3YIbTATOB AEATECIBHOCTH;

NpU3HABATh CBOE MPABO U MPABO JIPYrHMX Ha OLIMOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIUU APYTOT0 YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpeaqmeTHBIe pe3ynbTaThl OCBOCHHS CoOJepKaHHUS YydeOHoro mpeamera «buomorus» Ha yrayOoJéHHOM YpOBHE
OPHUCHTHPOBAaHBI Ha oOecrieueHne MpodMIBHOr0 o0ydeHus: oOy4aromuxcs ouogorur. OHU BKIFOYAIOT: CIICUPUUCSCKUE IS
OMOJIOrMM HAYYHBIC 3HAHUS, YMEHHUS U CITIOCOOBI ICHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHUN, BUIBI
JEATCIILHOCTH 110 TIOJIYYCHUIO HOBBIX 3HAHUN W WX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKKE B PEATbHBIX KH3HCHHBIX
cutyarusax. [IpeaMeTHbIe pe3ynbTaThl MPEICTABICHBI IO TO1aM U3YUYSHUS.



[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeameta «buonorus» B 10 Knacce NOMKHBI OTPakKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA, B TO3HAHUH 3aKOHOB MPUPOJIbI U PEIICHUU MPOOJIEM palliOHATBLHOTO MPUPOIOIOIL30BaHUs, O BKIIAJIE
POCCUNCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OUOJIOTHY;

BJIaJICHUE CHUCTEMOW OMOJIOTMYECKHMX 3HAHMM, KOTOpas BKIIIOYACT: OCHOBOIOJAraroiue OHWOJIOTHYECKUE TEPMHUHBI U
NOHATHS ()KU3HB, KJIETKa, OPraHu3M, METabOIM3M, TOMEOCTa3, CAMOPETYIISIIHUA, CAMOBOCIIPOU3BEICHHUE, HACIEACTBEHHOCTD,
U3MEHYMBOCTh, POCT M pa3BUTHE), Ouosorndeckue teopuu (kimerounas teopus T. llIBanna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasl Teopus HaclencrBeHHoctu T. Moprana), yuenuss (H. W. BaBumoBa — o0 1eHTpax MHOrooOpasus Hu
MPOUCXOKACHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€AMHOOOPA3Hs MOTOMKOB MEPBOTO MOKOJIEHUS, PACIICTUICHHS, YUCTOTHI
rameT, HE3aBUCHUMOTO HacinenoBanus ['. MeHaensi, roMoJIOTUYECKUX PSIJO0B B HacieACTBEHHOW wu3MeHuuBoct H. U.
Bagumnoa), mpuHIUIIEI (KOMILJIEMEHTAPHOCTH);

BJIaJICHNEe OCHOBHBIMH METOJaMHU HAyYHOTO TIO3HAHUWS, HWCIOJIb3YEeMbIX B OHMOJOTMUYECKUX HCCIICIOBAHUSIX >KUBBIX
00BEKTOB (OmMHUCcaHue, U3MEpPEHNE, HaOI0ICHHE, YKCTIEPUMEHT);

YMEHHE BBIICNATh CYUIECTBEHHbIE MPHU3HAKU: BHUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT, OJHOKIETOUYHBIX H
MHOTOKJIETOUHBIX OPTraHW3MOB, B TOM 4Hclie OakTepuii, rpuOOB, PacTeHH, )KUBOTHBIX U 4YEOBEKA, CTPOCHUS OPraHoOB U
CUCTEM OPraHOB PAaCTEHUM, JKUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEAEATEILHOCTH, TPOTEKAIOIINX B OPraHU3Max pacTeHHi,
KUBOTHBIX M Ye€JOBEKa, OMOJOTMYECKHUX IMPOILIECCOB: 0OMEHa BEIIeCTB (METa0O0JIM3M), MpPEBpaIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPOGHOTO M TEeTepOTPOdHOTO TUIIOB MHUTAHUS, (POTOCMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a, TraMeToreHesa,
AMOpHOTeHe3a, MOCTIMOPUOHAIBLHOTO Pa3BUTHS, Pa3MHOXKEHMS, HHIUBHIYATbHOTO pPAa3BUTHSA OpraHu3ma (OHTOTEHEe3a),
B3aMMO/JICHCTBUS T€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIUBATH B3AMMOCBSI3H MEXKIY OPraHOUIaMHU KIETKU U UX (PYHKITUSIMHU, CTPOCHUEM KJIETOK pa3HBIX TKaHEH
U uxX QyHKIUAMH, MEXKY OpraHaMu U CUCTEMaMU OPTaHOB Yy PACTCHHM, )KUBOTHBIX M YEJOBEKa U WX (DYHKIIUSAMU, MEKIY
CHUCTEMaMU OPTaHOB M MX (DYHKIUSAMU, MEXKIY dTaaMu 0OMEHa BEIeCTB, dTallaMU KJIETOYHOTO IIMKJIA U KU3HEHHBIX ITUKIIOB
OpraHU3MOB, dTarlaMu dMOPHUOHATBHOTO PA3BUTHS, TCHOTUTIOM U ()€HOTHUIIOM, (DEHOTUTIOM U (PaKTOPAMH CPEIbl OOUTAHMUS;

YMEHHUE BBISIBISATH OTIIUYUTEIbHBIE TPU3HAKU KUBBIX CUCTEM, B TOM YHCII€ PACTEHUM, )KUBOTHBIX U YEJIOBEKA;



YMEHUE MCHOJb30BaTh COOTBETCTBYIOUIME apryMEeHTbl, OHOJOTMYECKYIO TEPMHUHOJIIOTMI0O M CHUMBOJHUKY JJIs
J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pellaTh OHOJIOTMYECKHE 3aJadyd, BBIABIATH INPUUMHHO-CIEICTBEHHBIE CBA3M MEXAY HCCIENyEMbIMU
OMOJOTMYECKUMU MPOLIECCAMU U SIBICHUSIMHU, J€JIaTh BHIBOJIBI U IPOrHO3bI HA OCHOBAHUU TMOJYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JaOOpaTOpHbIE W MpakTUYeCcKue padoThl, COOJMI0OJATh MpaBuUjia MpuU paboTe C y4eOHBIM U
1a60paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJBUTaTh TMIIOTE3bI, MPOBEPITh MUX IKCIEPUMEHTAIBHBIMUA CPENCTBAMH, (POPMYIUPYs LI€Nb HCCIEI0BaHUSA,
aHAIM3UPOBATH MOTYUYEHHBIE PE3YyJIbTaThl U JI€JaTh BHIBOIbI,

YMEHHE y4acTBOBATh B y4eOHO-UCCIEA0BATENbCKON paboTe M0 OMOJIOTHH, 3KOJOTUH U MEAUIIMHE, MPOBOJAUMON Ha 0ase
IIKOJIbHBIX HAYYHBIX OOLIECTB, U MyOIMYHO MPEICTABISAT MMOJYYEHHBIE PE3YNIbTaThl HA YUEHUUYECKUX KOH(EPEeHIUSX;

yYMEHHE OILICHUBATh 3TUYECKHUE aCIIEKThl COBPEMEHHBIX UCCIIE0BaHUI B 001aCTH OMOJIOTUN U MEUIIUHBI (KIIOHUPOBaHUE,
UCKYCCTBEHHOE OIJIOIOTBOPEHHE, HAMIPABIEHHOE M3MEHEHUE T€HOMAa U CO3/IaHhe TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBIISTh OCO3HAHHBIM BBIOOp Oyaymied NpodecCHOHANIBHOM IeATeIbHOCTH B 00JlacTU OHMOJIOTHH,
MEIUIMHBI, OMOTEXHOJIOT U, BETEPUHAPUH, CEIHCKOTO X03sIHCTBA, MUIIEBOM MPOMBIILIEHHOCTH, YIIIyOJIATh MO3HABATEIbHBIN
UHTEpEC, HANpaBIICHHBIH HA OCO3HAHHBIM BBHIOOP COOTBETCTBYIOUIEH MNpOdeccud M MPOJIOJDKEHHE OHOJOTUYECKOTO
o0pa30oBaHus B OPraHU3aIUsIX CPeIHEro MPodecCHOHANBHOTO U BBICIIET0 00pa30BaHUs.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npeameTa «buosnorus» B 11 kaacce NOKHBI OTpaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHHUI O MECTE U POJI OUOJIOTHUH B CUCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHUM COBPEMEHHOU
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B TO3HAHUHU 3aKOHOB MPHUPOABI M PEIICHUN SKOJOTUYECKUX MPOOIEM YEeIOBEUYECTBA, a
TaK)Ke B PEIICHUH BOITPOCOB PAlIMOHAIBLHOTO MMPUPOIOTOIB30BaHU, U B (POPMUPOBAHUN IIEHHOCTHOT'O OTHOIICHHUS K IPUPOJIE,
00IIeCTBY, YEJIOBEKY, O BKJIJIe POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOI0OB B pa3BUTHE OMOJIOTHH;

YMEHHE BIAJAETh CUCTEMOW OHMOJOTMYECKUX 3HAHUN, KOTOpas BKJIIOYAET ONpEICNICHHWs W IOHWMAHUE CYIIHOCTHU
OCHOBOIIOJIATAIONINX OHOJOTHYECKMX TEPMHHOB M TMOHATHM (BHO, »KocucTeMa, Ouocdepa), OmoIOrHUYEcKHE TEOpPUU
(aBontonioHHas Teopust Y. JlapBuHa, cuHTeTHueckass Teopusi s3Bosonuu), yueHus (A. H. CeepmoBa — o myTax u
HampaBieHusx spomtonnu, B.M. Bepuanckoro — o OGuocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus k. Xapmu u B.



Baitn6epra, 3apoasiieBoro cxoactsa K. M. bapa), nmpaBuna (Muaumyma FO. JIubuxa, sKkomoruueckoi nupamMuabl YJHEPTUH),
runote3sl (runote3a «mupa PHK» V. 'un6epta);

yMEHHUE BIaJI€Th OCHOBHBIMU METOJJaMU HAYYHOTO [MO3HAHUS, UCTIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIETOBAHUAX JKUBBIX
OOBEKTOB M DJKOCHCTEM (OINHCaHWE, H3MEpeHue, HaOII0JeHUe, HKCIEPUMEHT), CIOCOOaMH BBIABICHUS U OLEHKHU
AHTPOIIOTEHHBIX U3MEHEHUH B PUPOJIE;

YMEHHUE BBIJEIATh CYIICCTBEHHBIC MPU3HAKHU: BUJOB, OMOTEOILIEHO30B, YKOCUCTEM U OuOC(hephl, CTAOWIM3UPYIONIETO,
JBIDKYIIETO W Pa3pbIBAIOIIETO €CTECTBEHHOTO 0TOOpa, aJNIONAaTPUUYECKOr0 M CUMIATPUIECKOT0 BUA000PA30BaHUS, BIUSHUS
JBIDKYIIUX CHJI DBOJIONMHM HAa TeHO(OH]| MOMYJISINU, MPUCTOCOOJEHHOCTH OPTraHU3MOB K cpejfie OOMTaHus, YepeIOBaHUS
HaIpaBJIEHUM PBOJIIOIMHU, KPYTOBOPOTA BEIIECTB M NTOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aUMOCBS3M MEXAYy IMPOIECCaMH DSBOJIOIUHU, ABWXKYIIMMH CHJIAMH aHTPOIIOreHe3a,
KOMITOHCHTaMU Pa3IUYHBIX SKOCUCTEM U MIPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE BBIABIATh OTJIMYHUTENIPHBIC TPU3HAKU >KUBBIX CHCTEM, IPHUCIIOCOOJICHHOCTh BHUJOB K Cpelie OOUTaHUf,
A0MOTHYECKUX M OMOTHMYECKUX KOMIIOHEHTOB HSKOCHCTEM, B3aMMOCBS3€H OpPraHM3MOB B COOOIIECTBAX, aHTPOIOTCHHBIX
U3MEHEHHI B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME ApPTyMEHTHI, OHMOJOTHYECKYI0 TEPMHHOJOTUIO M CHUMBOJUKY IS
JI0Ka3aTeIbCTBA POJICTBA OPraHM3MOB Pa3HBIX CHUCTEMATHYECKUX TPYIIN, B3aMMOCBS3U OPraHU3MOB U Cpelbl OOUTaHUA,
€MHCTBA YeJIOBEUECKHUX pac, HEOOXOAUMOCTH COXPAHEHHI MHOT000pa3usi BUIOB U 9KOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS
IPUPOJIBI U YETIOBEYECTBRA;

yMEHHE pelaTh OWOJOTUYECKHE 3a7aud, BBISBISATH MPUYUHHO-CICACTBEHHBIE CBSI3HM MEXIY HCCIETyeMbIMH
OMOJOTUYECKUMH MPOIIECCAMU U SIBJICHUSIMU, JI€JIaTh BHIBOJBI M TPOTHO3BI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMIONHATH JTA0OpATOPHBIE W TPAKTHUECKHe paboThl, cOOMI0NaTh MpaBwia Tpu paboTe ¢ y4eOHBIM W
1a60paTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bI, MPOBEPATh MX IKCIEPUMEHTAIBLHBIMU CpPEACTBAMU, GOPMYITUPYS IENb HUCCISIOBAHMS,
aHAIM3UPOBATH MOTYUYEHHBIE PE3yIbTAThI U JIETIATh BHIBOIBI;

YMEHHUE y4aCcTBOBATh B yUeOHO-HCCIIEOBATEIHCKON pab0Te 0 OMOIOTHH, SKOJIOTUHA U MEAUIIMHE, TIPOBOAMMON Ha 0ase
IITKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEACTABISITH IOTyUYEHHBIE PEe3yIbTaThl HA YYCHHYECKUX KOH(PEPECHIIHSIX;



YMEHHUE OIICHWBATh THUIIOTE3BI M TEOPUH O IMPOUCXOXKICHWW KU3HM, YCIIOBEKa M UYEJIOBEUECKUX pac, O MPHYMHAX,
MOCJEACTBUAX U CIIOCO0aX MpeaoTBpalleHUs r100aIbHBIX U3BMEHEHU B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymiedt npodeccuoHanbHON NESITEIPHOCTH B 00JacTU OHOJIOTHH,
OKOJIOTHH, PUPOIOTIONB30BAHMSI, MEIUIIUHBI, ONOTEXHOJIOTHH, TICUXOJIOTHH, BETEPHUHAPUH, CEIIBCKOTO X035HCTBA, MUIICBOM
MIPOMBIIIUICHHOCTH, YIJIYOJIATh IT03HABATEIIBHBIN WHTEpPEC, HAINpPaBJICHHBIH Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOUIEH
npodeccuu U MPOJOKEHHE OHMOJIOTHYECKOro oOpa3oBaHWs B OpPraHM3AIMSIX CPeAHEro Mpo(eCCHOHATBLHOTO M BBHICIIETO
oOpa3zoBaHus.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

10

11

12
13

14
15

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

buonorus kak Hayka
JKuBbI€ CUCTEMBI M X U3YyYECHHUE
Bbuonornsa xireTkn

XuMHYecKasi OpraHu3anys KIeTKH
Crpoenue u GyHKUIUU KIETKU

OOMeH BelllecTB U MpeBpallieHue
SHEPTUH B KIETKE

HacnencrBennas nadopmanus u
peanuzanus €€ B KIIETKE

JKU3HEHHBIN IUKIT KJIETKA

Crpoenue u GyHKIIUU OPraHU3MOB
Pa3mHOKeHne 1 pa3BUTHE OPraHU3MOB

I'eneTnka — HayKa O HaCJICACTBEHHOCTHU
1 UBMCHYMUBOCTHU OPraHu3MOB

3aKOHOMepHO CTH HAaCJICACTBCHHOCTH

3aKOHOMepHOCTI/I HU3MCHYNBOCTHU
I'enetuka yenoBeka

CCJ'IeKI_II/IH OpraHnu3MoB

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

0.5

0.5

1.5
1.5

0.5

0.5

DJIEeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

https://resh.edu.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://www.vyaklass.ru/

https://resh.edu.ru/
https://www.yaklass.ru/

https://uchi.ru/
https:/fipi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://uchi.ru/
https:/fipi.ru/

https://uchi.ru/
https:/fipi.ru/


https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://fipi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://fipi.ru/
https://uchi.ru/
https://fipi.ru/

buorexHonorus u cMHTETHUECKAs

1

° ouonorus

17 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME

102

13



11 KVIACC

Ne i/t

9

10
11
12

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

3apoKJIeHNEe U PA3BUTHUE IBOTIOIMOHHBIX
MpeACTaBICHUHN B OMOJIOTHH

MukposBontonus U €€ pe3yabTaThbl
MakposBoatonHus U €€ pe3yabTaThbl

[IpoucxoxaeHue u pa3BUTHE KU3HU HA
3emiie

HpOI/ICXO)K)IeHI/Ie YCJIOBCKA — aHTPOIIOI'CHE3

DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
OpraHU3MOB U HAJJOPTaHU3MEHHBIX CUCTEM
C OKpY’Karolleu cpenoi

Opranu3Mebl ¥ cpesia 0OUTaHUS
DKOJIOTHUS BUJIOB U MOIMYJISIAN

DKO0JIOTHS COOOIIECTB. DKOJIOTHYECKUE
CHCTEMBI

buocdepa — rimobanpHas 3KocHCTEMA
YenoBek U OKpyXkKarolas cpea

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaudecTBo 4acoB

Bcero

14

15

10

12

102

KonTtpoibHbie
padoTbI

IIpakTHYeckue
padoThbI

1.5

0.5

1.5
0.5

0.5

7.5

DJIEeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl
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