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MNOACHUTEJIBHASA 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 npenojaBanus yueOHOro npeamera «bruonorus» u OCHOBHBIX MOJOXKEHUN (eaepaibHON paboueit
MPOrpaMMbl BOCITUTAHUS.

VYyeOubiii peamet «buonorus» yrinyonéuHoro ypoBHs uzyudenus (10—11 kmacchl) siBAsieTCs OAHUM U3 KOMIIOHEHTOB
npenMeTHol obnactu «EctecTBeHHO-HayuHble npeamerb». CornacHo nonoxenusm ®I'OC COO npodumnbHble yueOHbIE
OpeMEeThl, U3ydyaeMble Ha YriyOJE€HHOM YpOBHE, SIBISIOTCSA crocoOoM auddepeHpanu o0yyeHus: Ha YPOBHE CPEHEro
oOuiero o0pa3oBaHMsl U MPU3BAHBl 00ECTIEUUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM, CPEIHUM OOLIUM, CPEIHUM
npodeccuoHaIbHBIM M BBICHIMM OOpa3oBaHueM. B To e Bpemsi KaxAbli M3 3TUX Y4E€OHBIX MPEIMETOB JOJIKEH ObITh
OPUEHTUPOBAH Ha MPUOPHUTETHOE pEUICHUE 00pa30BaTENIbHBIX, BOCHUTATEIbHBIX M PA3BUBAIOMIMX 3a7a4, CBSA3aHHBIX C
npodopueHTalmeil 00y4armmuxcs U CTUMYIUPOBAHMEM HMHTEpeca K KOHKPETHOM 00JaCTH HAYyYHOTO 3HAHMSI, CBS3aAHHOIO 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 yrayOnE€HHOM YpOBHE, OIpeeNseT o0s3arenbHoe (MHBApUAHTHOE) TPEIMETHOE COJEp)KaHue, €ro
CTPYKTYpPHpOBaHHE TO paszjiesiaM M TemaM, pachpeleieHue Mo KiaccaM, PEeKOMEHAYET IOCJIeI0BaTeIbHOCTh HU3Y4YeHUs
y4eOHOro Marepuana ¢ y4éToM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JJOTMKU 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 3HAHWM, OPUEHTHUPOBAHHBIX HAa (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 BO3MOXKHOCTH ydeOHoro mnpenmera «buomorus» B peanuszanuu
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
OMOJIOrMYECKOT0 00pa30BaHMs HA YPOBHE CPEIHETO 00IIEero 00pa3oBaHus.



VY4eOnbiii npeameT «buonorus» Ha ypoBHE CpeHEro o0IIero o0pa3oBaHus 3aBeplIaeT OMOJIOrHYecKoe 00pa30BaHNE B
IIKOJIE U OPUEHTUPOBAH HA pACUIMPEHUE U Yri1yOleHne 3HaHU 00y4YarouXcsl 0 KUBOIM IPHUPOJIE, OCHOBAX MOJIEKYJISPHON 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 TOJYYEHHIO OMOJOTMYECKOro oOpa3oBaHMs B By3aX M OpraHuM3alUsx CpeaHero npodeccHoHaIbHOro
oOpa3zoBaHusa. OCHOBY €ro cojepKaHHsl COCTaBJII€T CHUCTEMa OHOJIOTMYECKMX 3HAHWM, MOJIYYEHHBIX NPU H3yYEHUU
00y4YaromMMHCS COOTBETCTBYIOIINX CUCTEMATHUECKUX pa3/iesioB OMOJIOTMHY HAa YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus, 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 MPUKIAJHOTO M IMOHUCKOBOTO XapaKTepa, KOTOPbIE MOYKHO HMCIOJIb30BaTh KaK OPUEHTUPBI ISl MOCIEIYIOLIErO
BbIOOpa npodeccun. BozmoxkHa Takxke MHTErpaius 6MoJIOTMYECKUX 3HAHUM ¢ COOTBETCTBYIOIIUMHU 3HAHUSIMU, TTOJTyYEHHBIMU
00y4JaromUMHCs TIPU U3YYECHUH (PUBHKHU, XUMUHU, TeoTpaduu 1 MaTeMaTHUKH.

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 OpPraHM3aIlMH, SBOJIONUHM OPraHWYECKOTO MHUpa Ha 3eMjie, COXpaHEHHUs OHOJOTHYECKOTO pa3zHOO0Opa3us
rtanetsl. Tak, B 10 kiacce u3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIIETOUHOU OMOJIOTUH, SMOPHOJIOTUN U OMOJIOTUN Pa3BUTHUA,
TEeHETHKHU U CEJIEKIIMH, OMOTEXHOJIOTUU U CUHTETUYECKON OMOJIOTHH, aKTyaTu3UPYIOTCS 3HAHUS 00yJaronuxcs no 00TaHHKeE,
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,
WJIe¥, IPUHUHUIIOB U MPAaBUJI, JIEKAIINX 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, IPUKIAIHBIX aCMIEKTaX OMOJIOTHYECKUX 3HaHWU. JIJig pa3BuThs U
MOJIIEpKaHUsT MHTEpeca O0yJarommxcss K OMONOTMHM HapsAay CO 3HAUMTEIbHBIM O0BEMOM TEOPETUYECKOTO MaTepuaja B
COJIEp KaHUM MPOrpaMMBbl IO OMOJIOTHU MPESYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBJIEHUS M Pa3BUTHUs TOW WM MHOU



o0nacT OWOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOEKHBIX YYEHBIX B PEHNICHUE BAXKHEUIIUX OWOJOTUYCCKUX U
AKOJIOTUUYECKUX TTPOOIIEM.

Iens m3yuenus yueOHOTO TpenMera «buosiorus» Ha YriIyOJIEHHOM ypOBHE — OBJIaJieHUE OO0yUYAIOIIUMHUCS 3HAHUSMU O
CTPYKTYPHO-(DYHKITMOHAJILHON OpraHU3alMK >KMBBIX CHCTEM PA3HOTO paHra W MPUOOPETCHHE YMEHHH HCIOJIb30BaTh JITH
3HaHMS B (POPMUPOBAHUU MHTEpPECa K OMpeneaEHHON 00acT MpoheCCHOHATBHON MeATeIbHOCTH, CBI3aHHON ¢ OMOJIOTHEH,
WIH K BRIOOPY Y4€OHOT0 3aBeIeHUs JJIs MTPOJOHKEHHUS OMOJIOTHIECKOT0 00pa30BaHUS.

JlocTiKeHre 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOlIE€HHOM ypoBHE OO€CreurBaeTCs pelIeHHEM
CJICYIOIUX 3a/1a4:

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

03HAKOMJICHUE 00YYaIONIUXCS C METOaMU ITO3HAHHMSI )KUBOH MTPUPOIBI: UCCIICI0BATEILCKMMH METOIaMH OMOJIOTHYSCKHUX
HayK (MOJIEKYJISIPHOU U KJICTOYHON OMOJIOTHH, SMOPUOJIOTUN U OMOJIOTHH Pa3BUTHSI, TCHETUKHU U CEJICKIINU, ONOTEXHOJIOTHH U
CUHTETUYCCKOW OWOJIOTUH, TAJICOHTOJIOTHH, JKOJIOTHH); METOJaMH CaMOCTOSTECIBHOTO TIPOBEACHHUS OWOIOTHYECKUX
MCCIICJIOBAaHUH B JTAOOPATOPUU U B IpUpoIe (HAOII0IEHUE, H3MEPEHHUE, SKCTICPUMEHT, MOICITUPOBAHUE);

OBJIJICHHE OOYYArOIIUMHUCS YMEHHSIMH: CAaMOCTOSITEIbHO HAXOUTh, AaHAJIM3UPOBATh U HCIIOJIF30BaTh OMOJIOTHIECKYIO
MHPOPMAITNIO; TIOJIH30BATHCS OMOJIOTMYECKON TEPMHHOJIOTHEH W CHUMBOJHMKOW; YCTaHABIMBATH CBSI3b MEXIY pPa3BHTHEM
OHMOJIOTHH U COIMAIbHO-YKOHOMHYECKHMH M SKOJIOTHYECKHMH MPOOJIeMaMy YeIOBEUECTBA; OLICHUBATH MOCIICICTBHS CBOCH
JCSTEIFHOCTH 10 OTHOIICHUIO K OKpY)KaroIleld MPUPOJHOHN cpene, COOCTBEHHOMY 3IOPOBBIO M 3J0POBBIO OKPYKAFOIIHAX
ToJiei; 000CHOBBIBATh U COOJIIOAATh MEPHI MPOGUIAKTUKHA NWH(MEKITMOHHBIX 3a001eBaHUM, MPaBUiia MOBEICHUS B MPUPOJIE U
oOecrieueHusi 0€30MAaCHOCTH COOCTBEHHOW JKU3HEACSITEIILHOCTH B YPE3BBIYAWHBIX CUTYAIUSAX MPUPOTHOTO U TEXHOTEHHOTO
XapakTepa; XapaKTepU30BaTh COBPEMEHHbBIC HAYUYHbIE OTKPHITUS B 00J1aCTH OMOJIOTHN;

pa3BHUTHE y OOYYAIOMINXCA MHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN B MPOIIECCE 3HAKOMCTBA C BBIAAIOIITUMUCS
OTKPBITUSIMU ¥ COBPEMEHHBIMH UCCIICOBAHUSIMU B OMOJIOTHH, PEIIaEMbIMU €10 MPOOIIeMaMy, METOI0JI0THENH OMOTOTHIECKOTO



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

BOCITUTAHUE Y OOYYAOIIMUXCS IIEHHOCTHOT'O OTHOIIEHHUS K KMBOW MPHUPOJE B IEJIOM U K OTIACIbHBIM €€ 00BeKTaM U
SBJICHUSM; (OPMHPOBAHUE SKOJOTHYECKOW, TCHETHYECKOW T'pPaMOTHOCTH, OOIIEH KyJbTypbl TOBEJACHUS B IPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

MPUOOPETCHHE OO0YYaIOMUMHUCS KOMIICTCHTHOCTH B PaIlMOHAIBHOM IIPHPOIOIONIB30BAaHUN (COOIIOCHUE TIPABHIT
MOBEJICHHUSI B TIPHPOJIC, OXpaHbl BHUJOB, JKOCHCTEM, OHMOC]Epbl), COXpaHEHWHW COOCTBEHHOTO 3J0POBBS W 3I0POBBS
OKpYKaIOIUX Jtojiel (coOmoienuss Mep NpouIakTuku 3a0ojieBaHUM, o0ecreueHre Oe30MacHOCTU KU3HEIESITEIILHOCTH B
YpEe3BBIUAMHBIX CUTYAIUSIX MPUPOTHOTO U TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS OMOJIOTHYECKUX 3HAHWH U
YMEHU B MIOBCEIHEBHOU KU3HU,

CO37aHUE YCIIOBUM JIJII OCO3HAHHOTO BBhIOOpa OOYYArONIMMUCS WHIMBHAYaJIbHOW 00pa30BaTEIbHOM TPACKTOPHUH,
CIOCOOCTBYIOIICH TOCHEAYIOIMEeMY MPOoPEeCCHOHAIBHOMY CaMOOIPEICICHUI0, B COOTBETCTBUM C WHIUBH/Y AJIbHBIMHU
UHTEPECAMHM M IMMOTPEOHOCTIMHU 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 opraHu3anMoOHHBIX (GOPM, METOOB U CPEICTB 00yUEHUS] OMOJOTUU OCYIIECTBISETCS C YUYETOM ClielU(PHUKU ero
collepKaHUsl M  HAIMpPaBICHHOCTH Ha MPOJIOJDKEHHE OHOJOTMYecKOro oOpa3oBaHMsS B OpraHU3allUdsiX CpPEIHEro
podeCcCHOHATBLHOTO U BBICIIET0 00pa30BaHUA.

OO0s13aTenbHBIM YCIOBUEM NIPH O0yUEHUU OMOJIOTUM Ha YriayOJEHHOM YPOBHE SIBJISIETCSl MIPOBENICHUE JaOOpaTOPHBIX U
npakThuueckux pabor. Takke ydacTue oOydarommxcs B BBITIOJHCHWH IMPOCKTHBIX W y4eOHO-HCCIICIOBATEIBCKUX PadoT,
TEMaTUKa KOTOPBIX OMpPEACNSIeTCS] YYUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepPHAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX
MIPUPOIHBIX YCIOBUMU.



COILEPKAHUE OBYYUEHUA
10 KVIACC

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

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHnHasi Ouoyorusi — KOMIUIEKCHasi Hayka. KpaTkas ucropusi pa3BuTusi Ouosioruu. buosorudeckue Hayku u
u3ydaeMbie MU npoOsiemMbl. DyHnaMeHTaIbHBIC, PUKIIAHBIC U TIOUCKOBBIE HAYYHBIC UCCIICIOBAHUS B OUOJIOTHH.

3HadeHue Ouosjoruu B (GOPMUPOBAHUH COBPEMEHHOM €CTeCTBEHHO-HAYyYHOU KapTuHbI mupa. [Ipodeccun, cBsizaHHBIC C
Owonioruei. 3HaueHWe OWOJOTMM B TIPAKTUYECKOW JEATCbHOCTH YEJIOBEKA: MEJUIIMHE, CEIbCKOM XO3SHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JemoHncTpanuun

[Toptpersl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I'. Mennens, B. 1. Bepnanckuid,
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 cuctemMbl Kak npeameT u3ydeHus Ouosnoruu. CBONCTBA KUBBIX CHCTEM: €IWHCTBO XMMHYECKOTO COCTaBa,
OUCKPETHOCTh U LEJIOCTHOCTh, CJOXKHOCTh U  YHOPSAJOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTh, CaMOOpTaHU3aLIMs,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHHU3alMM >KUBBIX CUCTEM: MOJIEKYJSIPHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIN, IOIYISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OroreonieHoTHYeCKuid), Onocdepusiid. [Iporeccrl, mpoucxosiue B )KuUBbIX cucteMax. OCHOBHbBIE
npu3Haku KuBoro. JXu3Hp kak ¢opma cymiecTBoBaHUs MaTepun. Hayku, uzydaroniue >kuBble CUCTEMBI HA Pa3HBIX YPOBHSIX
OpraHu3alyu.

N3ydenne xKuBBIX cucTeM. MeToasl Onosornueckoi Hayku. HaGmioieHne, naMepeHue, SJKCIIEPUMEHT, CHCTEMaTH3aIus,
MeTaaHanus. [loHAaTHE 0 3aBUCUMOM M He3aBUCHMOM nepeMeHHoM. [lmanupoBanne skcnepumenTa. [loctaHOBKa M poBepka



runore3. HyneBas rumnotes3a. Ilonstue BbIOOpKM M €€ n0CTOBEpHOCTh. Pa3Opoc B Ouonornyeckux AaHHbIX. OneHka
JOCTOBEPHOCTH IOJTYYECHHBIX PE3yJIbTATOB. IIpMUMHBI MCKa)KEHUS PE3YNbTATOB JKCIIEpUMEHTA. [IOHATHE CTAaTUCTUYECKOTO
TeCTa.

JdemoHcTpanuun

Tabnuup! u cxembl: «OCHOBHBIE IPU3HAKU KU3HNY», «buonoruueckue cucreMol», «CBOICTBA )KUBON MaTepun», «Y pOBHU
OpraHM3aluu KUBOU NMPUPOABD, «CTPOEHUE KUBOTHOM KIETKN», « TKaHU XKUBOTHBIX», «CHUCTEMBI OPraHOB YEJIOBEYECKOIO
opranusMay, «buoreornenos», «buocdepay, «MeTobl U3yUEHUs KUBOU MPUPOIBI.

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

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

Tema 3. buoJiorusi KJieTku

Krnerka — ctpykTypHO-(pyHKIIMOHANbHAS enuHuLa ®KuBoro. ctopust oTkpeiTus kinetku. Padotsr P. 'yka, A. JleBenryxka.
Knerounas teopus (T. [lIBann, M. Illnelinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOM KIETOYHOU TEOPHH.

MeTonbl MOJIEKYJISIPHOW W KJIETOYHOM OMOJIOTMH: MHUKPOCKOMHMS, XpoMarorpadus, saekTpodopes, MeToa MEueHBIX
aToMoOB, au(depeHaNIbHOe IeHTPUPYTrUpoBaHUe, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @HuUKCUPOBAHHBIX KIEeMOK.
OnexTpoHHast MUKpockonus. Kongokanvhas mukpockonus. Bumanvhoe (npudxcuznernHoe) uzyyerue Kiemox.

JdeMoHCTpamumn

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

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

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

IlpakTuyeckass padora «l3ydueHme MeETOMOB KIETOYHOM Owojorum  (xpomatorpadus, dieKTpodopes,
muddepennmansHoe nenTpudyruposanue, [11P)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHUMUYECKUN COCTaB KIETKA. MaKpo-, MUKPO- U yJIbTPaMHUKPOAJIEMEHTBL. BoJia v €€ posp Kak paCTBOPUTEIS], pEarcHTa,
y4acTHE B CTPYKTYPUPOBAHMU KIIETKH, TEIUIOperynsunu. MuHepaiabHble BellecTBa KJIETKH, UX Ouojorudeckas ponb. Pomib
KaTMOHOB M aHUOHOB B KIIETKE.



Oprannyeckue BellecTBa KJIETKHU. buonorndeckue noauMepsl. beiaku. AMUHOKHCIOTHBIA cocTaB 0enkoB. CTpYKTyphl
OenkoBOi MoJekynbl. [lepBuuHas cTpykrypa Oenka, nenTuaHas CBs3b. BTOpuyHas, TpeTUUYHas, YETBEPTUUHAS CTPYKTYpHI.
Henartyparusi. CroiictBa 0enkoB. Knaccudukanus 6enkoB. buonornueckue Gynkiuu 0enkos. /lpuonul.

VYrneBoasl. MoHocaxapupl, IuUcaxapujibl, OJUrocaxapuibl W mnonucaxapuabl. OOmMIl TUIaH CTpoeHUus U (U3MKO-
XUMHYECKUE CBOMCTBA yrieBoaoB. buonornueckue GpyHKIMM YTriIeBOIOB.

Jlununel. M'mapodunsHO-rUApOodoOHBIE cBOMcTBa. Kiaccudukanuusa nununos. Tpurnuuepuasl, GocGoaunuisl, BOCKH,
crepousbl. buonornueckue ¢pyHkuuu aunuaoB. OOmme cBoiicTBa OMONOTMYECKUX MEMOpaH — TEKy4ecTb, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK n PHK. Crpoenne HyknenHoBbIX KuciaoT. Hykneotuasl. [IpyHIUI KOMIIIIEMEHTAPHOCTH.
[TpaBunio Yapradda. Crpykrypa JJHK — nBoiinas ciupans. Mectonaxoxaenue u ouonornueckue pynkuuu JJHK. Bugst 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 cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CrtpykTypHas Ouosiorusi: OMoxumudeckue U Onopu3nuecKre MUCCIE0BaHUs COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPHI
ouomMonexkyn. Modenupoganue cmpykmypol U @QYHKYU OUOMONEKY1 U uUx Komniexcos. Komnviomephwiti ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKY U UX HeNPUPOOHBIX AHANO208.

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».

Tabmuter u cxemsl: «llepuogndeckas Tabiuiia XUMHYECKUX AIEMEHTOB», «CTpoeHHEe MOJIEKYJIbl BOJb», «BemecTsa B
cocTaBe OpraHu3MoBy, «CTpoeHue MOJIEeKyJIbl Oenka», «CTpYKTYpbl O€IKOBOM MOJIEKYIb», «CTpOEHHE MOJIEKYIT YTIEBOIOBY,
«CTtpoeHue MoseKyn JunuaoBy, « HykinenHoBsie KucnoTely, «Ctpoenue Mosiekyibsl ATDy.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py0BaHuE.

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



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

Tema 5. CTpoeHue u GyHKIUM KJICTKH

Tunsl KJIETOK: SyKapuoTHUecKast U npokapuotuueckasi. CTpyKTypHO-(yHKIMOHAIbHBIE 00pa30BaHUs KIETKH.

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

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

[uromnasma. [{utozons. [{utockener. Jpuxenue nuroriasmbl. OpraHouasl kiaeTku. OgHOMEeMOpaHHBIE OPraHOUIBI
KJIeTku: sHporazMaruyeckas cetb (OIIC), anmapar [onbaxku, TU30COMBI, MX cTpoeHHEe W (GYHKIUU. B3anMmocBssb
OJIHOMEMOpPaHHBIX OPraHouA0B KieTkU. CTpoeHHE TPaHyJISIPHOTO peTuxkyiyma. Mexanuzm nanpaenenus oOenxoe 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. TpaHcTOpT BelIecTB B KieTKe. Bakyosu pacTuTenbHbIX KieToK. Kiierounsiit 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 MIIACTHABI (POTOCUHTE3UPYIOIMIUX DYKAPHUOT. XJIOPOIIACTHI, XPOMOIUIACTHI, JIEHKOTUIACTHI BBICIIUX PACTEHU.

HememOpannsie opradounbl kieTku CrpoeHne W (QYHKIIMM HEMEMOpPAaHHBIX OPraHOUIOB KJIETKH. PUOOCOMBL.
IIpomescymounvie gunamenmol. MukpopuinamMeHTsl. Akmurogvle Mukpoguiamernmsl. MBIIICUHBIE 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. ObGonouka sisipa, XpOMaTHH, KapuoIIa3Ma, SIAPBIINIKA, UX CTpOeHUE U PYHKIUU. SepHBIN OCNKOBBIN MaTpUKC.
[IpocTpaHCTBEHHOE PACIOIOKEHUE XPOMOCOM B UHTEP(DA3ZHOM SApe. Ddyxpomamun u cemepoxpomamun. beaku XpoMaTuHa —
TUCTOHBIL. /[unamuxa s0epHou 060104KU 8 Mumo3se. Hoepuviii mpancnopm.

Knerounsie BitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK AYKApUOT (PaCTUTEIHHOM, J)KUBOTHOM, TPUOHOI).

JdemoHcTpanuun

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

Tabmuipl u cxembl: «CTpoeHUE YYKApUOTUUECKON KIIEeTKN», «CTpOCHUE KUBOTHOU KIETKH», «CTPOCHHE PAaCTUTEIIHHOM
KIETKN», «CTpoeHrue MUTOXOHAPUNY, «Sapoy, «CTpoeHre MPOKapUOTUUECKON KIIETKN.

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

JlabopatopHas padora «/3yueHue cTpoeHus KJIETOK PA3IMUYHBIX OPTaHU3MOBY.

IpakTuueckas padora «/3yueHue CBOWCTB KIETOYHON MEMOPaHBI.

JlabopatopHas padora «VccnenoBanue mia3Moan3a 1 JemiazMoiin3a B pPACTUTEIbHBIX KIETKAX.

IIpakTuueckas padora «/3yyeHue NBUKEHUS HUTOIUIA3Mbl B PACTUTEIBHBIX KIIETKAX.

Tema 6. OOMeH BelleCTB M MPeBPAllleHUE YJHEPTUHU B KJIETKe

AccuMUIISIUA U JUCCUMUIISIIIUS — JIBE CTOPOHBI MeTa0oin3Ma. Tumbsl 0OMeHa BEIIECTB: aBTOTPOMHBIN U T€TePOTPOPHBIIA.
VYyacte kucimopoga B OOMEHHBIX Mpolieccax. JHepreTudyeckoe obecrieueHue kieTku: npespamieHue ATO B oOMEHHBIX
npoieccax. epMEeHTATUBHBIN XapaKTep peakiuil KIeTOYHOro MeTadonu3Ma. @epMeHTHI, UX CTPOCHHUE, CBOMCTBA M MEXaHHU3M
neiictBusi. Kodepmentsl. Otnuumst ¢GepMEHTOB OT HEOPTraHWYECKUX KaTaau3aTopoB. belnku-akTUBaTOpbl W O€IKU-
UHTHOUTOPBI. 3aBUCUMOCTH CKOPOCTH (hepPMEHTATUBHBIX PEAKIUM OT pa3IMIHbBIX (PaKTOPOB.

[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. Pomoodvixanue, Ci., Cs. u CAM-munvi gpomocunmesa. 1IponyKTUBHOCTH
dotocunTe3a. Bnusane pa3nuyHbix (akKTOPOB HA CKOPOCTh (hoTOCHHTE3a. 3HaueHHe (HOTOCUHTE3A.

XemocunTe3. Pa3zHooOpa3ue OpraHu3MOB-XEMOCHHTETHUKOB: HUTpUUIMPYIOIINE OakTepuu, xKelie300aKkTepuu,
cepobakTepuu, BOJOPOAHbIE OaKTeprH. 3HAUCHHE XEMOCHHTE3A.



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

AdpoOHBIE OpraHu3Mbl. JTalbl 3HEprernyeckoro oOMena. IloaroroBurtenpHbIl 3Tam. [ukonn3 — OECKUCIOPOIHOE
pacLIEIJIEHNE TITOKO3BI.

buonoruyeckoe OKHCIEHHE, WU KIETOUHOE JAbIxaHue. Pojab MUTOXOHApPUIN B mpoleccax OMOJIOrMYE€CKOr0 OKUCIICHHUS.
Huxnuaeckue peakuuu. OkucnutesnbHoe hochopunupoBanue. Iuepeus memopanrnozo epaouenma npomonos. Cunmes ATD:
paboma npomonrou ATD-cunmaswl. [IpeumytiecTBa a3poOHOT0 MyTH 0OMEHA BEIIECTB Nepes] aHaPPOOHBIM. D(PGHEKTUBHOCTD
HSHEPreTUYeCcKOro oOMeHa.

JdemoHncTpanuun

IToptpersr: Jx. [Ipuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 11. Mutuemnn, 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 (PePMEHTOB (Ha MPUMEPE aMIJIa3bl UITU KaTanaas3bl)y.

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

JladopaTopHasi padoTa «CpaBHeHHUE ITPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3A.

JlabopaTopHasi padoTa «CpaBHEHHE ITPOIIECCOB OPOKCHHS U ABIXaHUS.

Tema 7. HacaencrBeHHast uHGOPMAIUSA M Pean3alus eé B KJIeTKe

Peakiun martpuyHoro cuHresa. lIpuHOMN KOMIUIEMEHTApHOCTH B pPEAKUMAX MaTPUYHOIO CHUHTe3a. Peanuzanus
HacJeJACTBeHHOW uHpopManuu. [ eHeTudeckuid KoJ, ero cBoiicTBa. Tpanckpumnuus — Matpuunbiii cunte3 PHK. Tlpunmmms
TPAHCKPUINIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAILIEIBbHOCTh, aCUMMETPUUHOCTb. Cospesanue mampuunvlx PHK ¢
aykapuomuueckou knemke. Hexooupyrowue PHK.

Tpaucnstus u e€ atanbl. Yuactue tpancnoptabix PHK B 6nocunTese 6enka. YcnoBus 6nocuntesa 6enka. Koguposanue
aMUHOKHCTOT. Ponb pubocoM B 6rocuHTE3€ Oernka.



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

Bupycbl — HekieTouHble (GOpMbI KU3HM U oOOJuratHeie mnapas3utbl. CTpoeHHE TMPOCTBIX M CIOKHBIX BHUPYCOB,
perpoBupycoB, OakrtepuodaroB. JKusnennvii yuxn JHK-codepocawux eupycos, PHK-cooepocawux e6upycos,
baxkmepuogazos. Obpamnas mpaucKpunyus, pegepmasd, UHmezpasda.

BupycHsbie 3a0oneBanus uenoBeka, xuBoTHbIX, pactenuid. CIINJI, COVID-19, counanbHble 1 MEIULIMHCKUE TPOOIIEMBI.

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

JdemoHcTpanuun

[Toptpetsr: H. K. Konbuos, 1. Y. IBanOBCKHIA.

Tabmuipl u cxeMbl: «bruocunTes 6enkay, «I'eHeTnUeckuit koa», «Bupyce», «baktepruodarmy.

IIpakTuuyeckas padora «Co3aHue MOJIENIA BUPYCa».

Tema 8. ’Knu3zHeHHBIH HUKJ KJICTKH

Knerounsrii muki, ero mepuoasl u perynsmnus. Matepdaza u muto3. OcoOEHHOCTH MPOIECCOB, MPOTEKAIOIMIMX B
untepdaze. I[loaroroBka kieTku K  jeneHuto. IlpecuHrernueckuit  (MMOCTMUTOTHYECKHI), CHUHTETUYECKUH U
NOCTCUHTETUYECKUM (TPEMUTOTHUYECKUIT) Tepruoabl HHTEpPa3bl.

Matpuunsiii cunte3 JJHK — permmukanus. [puanunel penukanun JJHK: koMmieMeHTapHOCTD, MOJTYKOHCEPBATUBHBIN
CHHTE3, aHTUnapauieabHocTh. Mexanusm permkanuu JJTHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl U Teaomepasa.
XPpOMOCOMHBIN HA0Op KJICTKH — KapuOTHUI. JIUTIJIOWIHBIA M TaluIOWIHBIH HAaOOpHl XpOMOCOM. ["'OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Jlenenue kineTku — Muto3. CTaguu MUTO3a U MMPOUCXOISIINE B HUX Mpouecchl. Tunbsl Muto3a. KapuoknHes u HUTOKUHES.
buonorndeckoe 3HaUeHHE MUTO3A.

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

Knerounoe sinpo, XxpoMocoMmsbl, QyHKIIMOHAbHAS TeHOMUKA. Mexanuszmul 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 MUKPOCKOI, MUKpoONpenapaThl: «MHUTO3 B KJIETKaxX 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 GyHKIUM OPraHM3MOB

buonoruyeckoe pasHoobpasue opraHu3MoB. OJTHOKIETOYHBIE, KOJOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0EHHOCTH CTPOCHHUS U KU3HEACSITEIbHOCTH OJJHOKJIETOYHBIX Opranu3mMoB. baktepuu, apxeu, 0JHOKIETOYHbIE TPUOBI,
OJIHOKJIETOYHBIE BOAOPOCIH, APYrUe NPOTUCTHI. KOJIOHMAaIbHbBIE OpraHU3MBI.

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

Tkanu pacteHuil. TUIBI pacTUTEIBHBIX TKaHEH: 00pa3oBaTenbHasi, MOKPOBHAs, MPOBOAIIAS, OCHOBHAS, MEXaHUY eCKasl.
OcoOeHHocT cTpoeHus!, GYHKUIUN U PACIONOKEHUsI TKaHEH B opraHax pacTeHUM.

TkaHM >KMBOTHBIX M 4YEJIOBEKA. THIIBI KMBOTHBIX TKAHEH: JIUTEIUAIbHAs, COCIMHUTEIIbHAS, MBIIICYHAs, HEPBHAs.
OcobeHHocTu cTpoeHus, GYHKIUN U pacloIOKEHUs TKaHEW B opraHax *KHBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M I'€HEpAaTHBHBIE OpPraHbl pacTeHUil. OpraHbl U CHCTEMBI OPraHOB XMBOTHBIX U YEJIOBEKA.
@yHKIUKA OPraHOB U CUCTEM OPraHOB.

Omnopa tena opranuzmoB. Kapkac pacteHuid. CkeneTbl OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX KMBOTHBIX. HapyxHbIil 1
BHYTpeHHUM ckeneT. CTpOEHUE U TUIIBI COSTMHEHUS 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 MBIIIIBI U UX paboTa.

IIntanue opranusmos. IloryomeHne BOABI, YIVIEKMCIOINO ra3a M MHUHEpAJIbHBIX BEIIECTB pacTeHusAMH. [Iutanue
KUBOTHBIX. BHYTPUIIOJIOCTHOE M BHYTPHUKJIETOYHOE IuuieBapeHue. IluTaHue NO3BOHOYHBIX JKUBOTHBIX. OTxaemnsl
MMIIEBAPUTENILHOrO TpakTa. [InmeBapurenbubie xenessl. [InmeBapurenpHas 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. /[pIxarenbHas cucTteMa yenoBeka. MexaHu3M
BEHTWISIMU JETKUX Y ITHUI] U MIIEKOTUTAaOMMX. Perynsuus npixanud. [[pixaTenbHble 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pACTEHUI. TpaHCIIOPT BEIIECTB Y )KMBOTHBIX. 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 €€ perysiius.

Beinenenue y opranusmoB. Beigenenue y pacteHuil. Beigenenue y kuBOTHBIX. COKpaTUTENbHbIE BaKyonu. Oprassl
BbIeNeHus. OunbTpanus, cekpelrs 1 o0paTHOE BCAaChIBAHME KaK MEXaHU3Mbl pabOThl OPraHoB BbljeiaeHUs. CBsA3b MOJIOCTH
TeJa ¢ KPOBEHOCHOM U BBIJEIUTENBHON cUCTEMaMu. BeifieneHue y No3BOHOYHBIX KUBOTHBIX U yenoBeka. [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. CpeacTBa MacCUBHON M XUMUYECKON 3alUThl. DUTOHLINIBL.

3amura y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX MpOU3BOJIHBIE. 3aluTa opranudMa ot Oonesnei. UMmyHHas
cucreMa denoBeka. KiieTouHblil ¥ ryMopaabHbIH UMMYHHUTET. BpoxkAEHHBIN 1 TPpHOOPETEHHBIN crienn(PpUIeCKIUi UMMYHUTET.
Teopust knoHanbHO-cenekTuBHOr0o uMmyHutera (II. Opmux, ®. M. bepner, C. ToneraBa). BocmanuTenbHble OTBETHI
opraHu3MoB. Posib BpoKIEHHOTO MMMYHHUTETA B PA3BUTHH CHCTEMHBIX 3200JIEBaHUI.

PaznpaxxumocTh 1 perysisiuys y opranu3mMoB. PaznpakuMoCTh y OZHOKJIETOYHBIX OpraHu3MOB. Takcuchl. PaznpaxumMocTb
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 KUBOTHBIX. Pediuekc u
pednexropHas nyra. be3ycioBHbie U yCI0BHBIE pedIEKCHI.

I'ymopanibHasg perynsiuuss U 3HAOKPHHHAS CUCTEMa >KUBOTHBIX M 4YenoBeKa. JKene3bl 3HAOKPMHHOM CUCTEMBI MU HX
ropMoHsbl. JleiicTBrue ropMOHOB. B3auMOCBsI3b HEpBHOW U SHJIOKPUHHOM cucTeM. [ unoTtaiamo-runodusapHas 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),
«Tkanu pacrennit», «KopHeBbie cuctemb», «CTpoeHue credns», «CTpoeHune JUCTOBOM IUIACTUHKNY, « TKaHU KMBOTHBIX,
«Ckener denoBeka», «llumeBapurenpHas cucrema», «KpoBeHocHas cucremay», «JlpixarenbHas cucremay», «HepBHad
cucreMa», «Koxa», «Mplieunas cucrema», «BoinenurenpHas cucremay, « 9HIOKPUHHAS cucTeMay, «CTpOEHHE MBIIILBDY,
«MmmyHnurer», «KumeyHonosnocTHeie», «CxemMa MUTaHus pacTeHUui», « KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX KUBOTHBIX,
«Ctpoenue ruapb», «CTpoeHue miaHapumny, « BHyrpeHHee ctpoenue 10xaeBoro uepssi», «HepBHas cucrema poioy, «HepBaas
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, 000py/IoBaHUE 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 pabora «/3ydyeHue TKaHEeil paCTEHHII».

JlaGoparopHasi pabora «/3ydyeHue TKaHEH KUBOTHBIX).

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

Tema 10. PazmHokeHMe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHUSI OpraHU3MOB: Oecrosoe (BKIIoUYas BEreTaTUBHOE) M MOJioBoe. Buibl 6ecrnonoro 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 3MOpPUOHATIBHOE Pa3BUTHE >KUBOTHBIX. CroOCOOBI OIJIOJOTBOPEHUS: 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 U3 3apOoJBIIIEBHIX JUCTKOB. B3anMHOE BiIUsSIHME YacTed pa3BUBAIOIIETOCS 3apojbiiia (3IMOpHOHANIbHAST UHIYKITUSA).
3akajka riaHa CTPOSHUS JKMBOTHOTO KaK Pe3ysibTaT UePAPXUUYECKUX B3aUMOJICUCTBUM TeHOB. BriusiHue Ha aMOpUOHAIBHOE
pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEJIbI.

Pocrt u pa3zsutue xuBoTHBIX. [TocTaMOproHanbHbiil 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 PEryIsiIMM POCTa KUBOTHBIX U uenoBeka. 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 mporiecce Meio3a. ['amerorenes3 y pacteHuil. OTIOJOTBOPEHUE U PA3BUTHE PACTUTEIBbHBIX OpPraHU3MOB. J[BoiiHOE
OITOIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3zoBaHuE U Pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISIIUUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpamuun

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

Tabmuuet u  cxembl: «BeretatuBHOE pa3sMHOXeHHE», «Tumbl Oecmomoro pa3MHOXKEHHs», «Pa3sMHOXKeHUe
XJIaMUIOMOHAAbI», «Pa3MHOXKEHUE OJBIVIEHbDY, «Pa3dMHOXeHue ruaps», «Meio3», «XpoMocoMbl», «l'ameroreHesy,
«CTpoeHue AMIEKIEeTKN U ciepmaTo3ouaay, « OCHOBHBIE CTalul OHTOreHe3ay, «[IpsiMmoe u HenpsMmoe pa3Burtue», «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 COCHBI».



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

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

IIpakTuyeckasi padora «BbIsABIEHNE TPU3HAKOB CXOJACTBA 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 TEHETUYECKHE MOHSATHUS M CHUMBOJBL. ['OMOJOTHMYHBIE XPOMOCOMBI, aJJIEIbHbIC T'€HBbI, AJbTCPHATUBHBIC
PU3HAKH, JOMUHAHTHBIN U PEIIECCUBHBIN MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAsI JIMHKS, THOPUIbI, TEHOTHII, (PEHOTHII.
OCHOBHBIE METO/IbI TCHETHKU: THOPU0JIOTUYECKHUM, 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 TeHETUUECKUX UCCIIET0OBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

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

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

HuruOpuaHoe ckpemmBaHue. TpeTwii 3axkoH MeHaenss — 3aKOH HE3aBHCHUMOTO HAacleJOBaHHUS IPU3HAKOB.
[{utonoruueckue OCHOBBI AUTHOPUTHOTO CKPEIIUBAHUS.



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

I'eneTnka nosa. XpoOMOCOMHBIN MEXaHU3M ONPEIEIICHUS 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 IEMCTBUE I'eHAa. MHOKECTBEHHBIM alIEIU3M.
B3anmopelictBue HeamienbHbIX TeHOB. KommmemenTtapHocTs. Jnuctas. [lonumepus.

['eneTHueckuii KOHTPOIb PA3BUTHS PACTEHUH, dKUBOTHBIX U YEJIOBEKA, a TaAKKe (PU3UOJOTUYECKUX MTPOLIECCOB, MTOBEICHUS
U KOTHUTHUBHBIX (QYyHKUUU. ['eHeTHUecKne MeXaHn3Mbl CUMOMOTEeHE3a, MEXaHU3Mbl B3aUMOJEHUCTBUS «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 u cxembl: «llepBeiii U BTOpOM 3akoHbl Menaens», «Tpetuii 3akoH Menaens», «AHAIU3UPYIOIIEE
ckpenuBanue», «Henomnnoe noMunupoBanuey, «ClemieHHOe HaclieloBaHuE PU3HAKOB Y Ipo30duibl», «[ eHeTrka mouay,
«Kapuortun uenoseka», «Kapuotun apozoduisy, «Kapuotun nruib», «MHOXKECTBEHHBIN aiienu3my, «B3zaumoneicTeue
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 HacleA0BaHMs MPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpompemnapat: «/Ipo3odumay.

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

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

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotumna u cpeasl npu GopmupoBaHuu ¢eHotuna. M3MeHUMBOCTh Mpu3HAKOB. KauecTBEeHHBIE U
KOJINYECTBEHHBIE NTPU3HAKU. BUABI N3MEHUMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.

MoaudukannonHas U3MEeHIUBOCTh. Poitb cpensl B popMupoBaHuy MoaudUKaImoOHHON n3MeHInBocTH. Hopma peakiuu
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 HM3MEHYMBOCTb. Mei03 M MOJOBOW MpoLEcCC — OCHOBA KOMOMHATUBHOW HW3MEHUYMBOCTH. Poib
KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUU IT'€HETUUECKOT0 Pa3HO00pa3us B Mpejiesiax 0JHOTO BUIA.

MyTanmoHHass U3MEHUYUBOCTh. BUJIbI MyTalnuii: TEHHBIE, XPOMOCOMHBIE, T€HOMHbIE. CTIOHTAaHHBIE U MHIYIIUPOBAHHBIE
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 n3MeHunBocTH (H.U. BaBunon). BHesnepHas "3MeHYMBOCTb 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 nuamMeHUHBOCTHY, «MoaudukamoHHas N3MEHIMBOCThY, «KOMOUHATHBHAS N3MEHYMBOCTHY,
«Meiio3y, «OmnonoTBopeHue», «I'eHeTnueckue 3a00JeBaHUs YeI0BeKay, «BUIIbI MyTaiuiiy.

O6opynoBaHue: *UBble M TrepOapHble SK3EMIUISIphl KOMHATHBIX pacTeHUM, puUCyHKU (poTtorpaduu) >KMBOTHBIX 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'eneTuKka 4esioBeKa

Kapuorun uenoseka. MexayHaponHas IporpaMMa HMCCIIECIOBaHUsS T€HOMa 4YelnoBeKa. MeTOoIbl M3YyYEHHs] T€HETUKHU
YelloBeKa: TCHEANOTUYECKU, OJM3HENOBbIN, IMTOTCHETUYECKUH, MOMYJISIMOHHO-CTATUCTHUYECKUN, MOJEKYISPHO-
reHeTuyecknil. COBpeMEHHOE OINpeIeICHUE TeHOTUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomorpsio IT[P-anamm3a. HaciencrBenHble 3a00ieBaHus YesioBeKa. [ eHHbIE 1 XpOMOCOMHBIE 00JIe3HU YeoBeka. bosesnu ¢
HACJIEJICTBEHHOW MPeIpacloIoKeHHOCThI0. 3HAU€HHE MEUIIMHCKON T€HETUKH B MPEIOTBPAIICHUU U JICUEHUH T€HETHYECKUX



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 MOBBIIIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKA K (PU3UUYECKOMY M XMMHUUYECKOMY 3arpsi3HEHUIO
OKpykaronie cpenbl. ['eHeTrnueckas npeapacnoaokKeHHOCTh YEIOBEKa K MaTOJIOTUSIM.

JdemoHcTpanuun

Tabmuipl u cxembl: «Kapuotun yenoBeka», «MeToJbl U3yUeHHUs TEHETUKH uelioBeKay, «l eHeThdeckue 3a00JeBaHM s
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. Poib cenekiuu B Co3JaHUU COPTOB PACTEHUMN U MOPOJI )KUBOTHBIX.
Copr, nopoja, mramMM. 3aKOH TOMOJIOTHYECKHUX PsII0B B HacleACTBEHHOW n3menunBoctd H. Y. BaBuioBa, ero 3Hauenue s
CEJICKIIMOHHON paboThI.

Metoasl ceneKimoHHON paboThl. VICKyCCTBEHHBIM OTOOpP: MAcCCOBBIM M WHIAWBHAYAJIbHBIA. DTanbl KOMOWMHAIMOHHOMN
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. PanrainoHHbIN 1 XUMUYECKUN MyTareHe3 Kak MCTOUHHK
MyTaIui y KyJIbTYpHBIX (JOpM OpraHU3MOB. Vcnoip30BaHre TEeHOMHOTO PeIaKTUPOBAHUS U METOJ0B pekoMOnHaHTHBIX JITHK
IUTS1 IOJTYYEHUSI UCXOAHOTO MaTepurana Jisl CEIEKIIHH.

[lonyyenune mnonuronnoB. BHyTpuBumoBas rubpunuzaius. bIu3kopoJCTBEHHOE CKpeIMBaHHWE, WA WHOPHIMHT.
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 FeHETUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUN M UX JAUKUX POJAYEH IJI1 CO3AAHUS HOBBIX
COPTOB U THOPHUAOB CEIIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yueHue, coxpaneHue u ynpasieHue 2eHemudecKuMu pecypcamu
CENbCKOXOZAUCMBEHHBIX U NPOMBICAOBLIX HCUBOMHBIX 6 YENAX VAVUUEHUS CYUeCmBYIOUWUX U CO30aHU HOBbIX NOPOO, TUHUU U



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

JdemoHcTpanuun

[Toptpersl: H. Y. BaBunos, U. 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».

JlabopaTopHas 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 (GepMy, COPTOMCIIBITATENIbHBIA YYacTOK, B TEIUIMYHOE XO34MCTBO, B JIAOOPATOPHUIO arpOyHHBEPCHUTETA HIIU
HAy4YHOTO IICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKasi O0MOJI0TUA

OODBEKThI, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE W TKAaHEBBbIE KYJIbTYpPbl, MHKPOOPTaHU3MBI, HX
XapakTepucTuka. TpaauuuoHHass OMOTEXHOJOTHs: XjeOoneyeHue, MOJyYeHHE KHUCIOMOJIOYHBIX MPOIYKTOB, BHUHOJEIHE.
Mukpobuosnornyeckuii cuHTe3. OOBEKTHI MUKpOOHOJOTMYeCKUX TexHosoruil. I[Ipou3BoAcTBO Oenka, aMHUHOKHUCIOT H
BUTaMHUHOB.

Co3nanue TEXHOJOTMA M HMHCTPYMEHTOB IIEJICHANPABICHHOIO M3MEHEHUS M KOHCTPYMPOBAHUSI T'€HOMOB C IIEJBIO
MOJIYYE€HUS OPTaHU3MOB ¥ X KOMIIOHEHTOB, COJIEpKAINX HE BCTPEUAIOIIUECS B MPUPOJIe OMOCUHTETUYECKUE MY TH.

Knerounas wmxeHepus. MeTonbl KylIbTyphl KIETOK M TKaHEW pacTeHWd u KUBOTHBIX. Kpmobanku. Comaruueckas
ruOpuau3anus ©W COMaTHYeCKui dMmOpuorene3. lcmonb3oBaHuwe ramjiougoB B CeJIEKUWMUA pacTeHuil. [lonyuenue
MOHOKIIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHAILHBIX U NOJUKIOHANbHBIX anmumen 8 meouyure. VICKyCCTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTPYKIMS SIMUEKIETOK W KIOHMPOBAHHWE KUBOTHBIX. METOJ TpaHCIUIAaHTallMU SAE€p KIETOK.
Texnonocuu 0300po6nenus, Ky1bmueupo8arus u MUKPOKIOHANbHO20 PASMHONCEHUS CeNbCKOXO3AUCMBEHHBIX KYIbMYp.



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

Menununckue O6uorexnonoruu. Iloctrenomuas mudposas meaununa. [1IP-nuarnoctrka. MeTta®onoMHbBIN aHau3,
T€HOLICHTPUYECKUIN aHAJIN3 IIPOTEOMA 4YeJIOBEKa JJIsl OLEHKU COCTOSHUS €r0 310poBbsi. Vcrob30BaHUE CTBOJIOBBIX KJIETOK.
TapretHas Tepanus paka. 3D-OuounxkeHepus Aisd pa3pabOTKu (QyHAAMEHTAIBHBIX OCHOB MEIULMHCKUX TEXHOJIOTHM,
CO37aHMsI KOMIUIEKCHBIX TKaHEeH cOYeTaHHEeM TEXHOJIOTHIl TPEXMEPHOTr0o OMONPUHTHHTA U cKaddoIuHra I pellieHus 3a1a4
IIEPCOHAIN3UPOBAHHON MEIULIVHBI.

CoznaHve BEKTOPHBIX BakKUMH C IENbl0 OOecrnedeHus: KOMOMHHPOBAHHOM 3ammuThl oT Bo30ynuteneit OPBU,
YCTaHOBJIEHHUE MOJIEKYJIIPHBIX MEXaHU3MOB QyHKIIMoHUpoBanust PHK-conepkaiux BUpycoB, BBI3BIBAIOIINX OCOOO0 OMACHbBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JemoHncTpanuun

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

JlaGopaTopnas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.

IIpakTnuyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOBY.

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



11 KJIACC

Tema 1. 3apo:kaenue 1 pasBuTHE 3BOJTIOIUOHHBIX MPEACTABJICHUH B 0MO0JIOTHHI

OpomonronHasa teopust Y. JlapBuna. [Ipeanocsuiky BOSHUKHOBEHUA JapBUHU3MA. JKU3Hb U Hay4dHAs AEATEIbHOCThH Y.
JlapBuHa.

JIBwkymiue cuibl SBofonuK  BuAoB 1o Y. JlapBuHy (BbICOKas HWHTEHCHUBHOCTh Pa3MHOXKEHUS OpPraHU3MOB,
HaCJIeICTBEHHAs] K3MEHYMBOCTh, O0ph0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmiienne cuntetnueckoi Teopuu sBotonuu (CTI). Helitpanbhas Teopust 3Bomtonnu. CoBpeMeHHas 3BOJTIOLUOHHAS
Oouosiorusi. 3HaUCHUE IBOIOIIUOHHON TEOPUHU B (POPMUPOBAHUM €CTECTBEHHO-HAYUHOU KAaPTUHBI MUPA.

JdemoHncTpanuun

[Toptpetsl: Apuctorens, K. JIunnei, K. b. Jlamapk, 3. K. Cent-Unep, K. Kroswe, Y. Hapsun, C. C. UerBepuxos, 1. W.
[[Imaneraysen, x. Xonneun, . K. besnses.

Tabmumpl u cxembl: «Cucrema >xuBoit npupoasl (mo K. Jlunnaew)y», «JlectHuia xuBbiX cymecTB (o Jlamapky)y,
«MexanusMm (QopmMupoBaHUST TPUCIIOCOOJIEHUI y pacTeHud M >KUBOTHBIX (1o Jlamapky)», «Kaprta-cxema Mapuipyra
nytemectBus Y. Jlapunay, «Haxonku Y. [lapBuna», «®Dopmbl OoprOBI 3a cymiecTBoBaHue», «llopoasl TomyOei»,
«MHoroo6pasue KyJIbTypHBIX PopM KarmycThl», «[Iopoabl ToMalIHUX )KUBOTHBIX», «CxemMa 00pa3oBaHus HOBBIX BUAOB (110 Y.
HapBuHy)», «CxeMa COOTHOIIEHUS ABUKYIIUX CUJI BOJTIOLUN», «OCHOBHBIE TIOJIOKEHHSI CHHTETHUECKON TEOPUH 3BOJIFOLIAN.

Tema 2. MUKPOIBOJIOIHS U €€ pe3yJbTaThl

[Momynsiuusa kak sneMeHTapHas eauHuIa dBOMOIMU. COBPEeMEHHBIE METOJbI OIICHKHM T'€HETUYECKOTO pa3sHOoOpasus u
CTPYKTYpbl Tomymsiiuii. V3MeHeHue TeHO(OHIA TOMYNSIMU KaK »JJIIEMEHTApPHOE SBOJIOLNMOHHOE SBJICHHE. 3aKOH
reHerudeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOPHI (IABMKYIIIUE CHUIIBI) ABOJIONUU. MyTanuoHHbIM mporecc. KomOMHaTHBHAS M3MEHUYHUBOCTD.
Hpeiid reHoB — ciaydaliHble HEHAIpPaBICHHbBIC M3MEHEHHUS YacTOT ajuieieil B momymsnuax. DPdeKkT ocHoBarens. Ippexm
bymwLi0yHo20 copaviuika. CHUdICEHUe 2eHeMUYecKo20 pa3sHooopasus: npudunsl u cieocmeus. llpossenenue sghghexma opeiigha
2eH08 8 Oonvbwux u maipix nonyaayusax. Mwurpamuu. M3omammst momymsiiuii: reorpadguveckas (IpOCTpaHCTBEHHAs),
Oounonorndeckas (penpoayKTHBHAS).



EcrecTtBenHsiit 0oTOOp — Hampapistomuii  (aktop sBomouuu. DOpMBI  €CTECTBEHHOTO OTOOpa: JABMXKYIIHM,
CTAaOMIM3UPYIOIIUMA, pa3pbiBatomni (au3pyntuBHbIN). [lomoBoit oTOOpP. BO3HMKHOBEHHME U JBOJIIONHUS COLMAIBHOIO
MOBEJICHUSI )KUBOTHBIX.

[IprcnocoOIeHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKPOIBOIIOIMU. BO3HUKHOBEHUE MPUCIOCOOICHUI Y OpraHU3MOB.
ApoMopdo3bl U uanoagantauuu. llpuMepsl mnpucnocoOneHuit y opraHu3moB: Mop¢osoruuyeckue, (Gpu3nooruueckue,
Onoxumuyeckue, nopegeHueckre. OTHOCUTEILHOCTD MPUCTOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u cTpykTypa. BugoobpazoBanue kak pe3yiabTaT MUKpodBoouuu. M3omsuus — kitoueBoi (akTop
Buj000pa3oBanus. Ilytu u cmocoObl  BUIoOOpa3oBaHus: amionarpuueckoe (reorpaduueckoe), CHUMIATPUUYECKOE
(3KOJIOTUYECKOE), «KMTHOBEHHOEY (MOJUIIIONAN3aLMs, THOpuan3anus). JIMTeTbHOCTh 3BOTIOLUOHHBIX MTPOLIECCOB.

Mexanu3Mbl GOpMUPOBAHUSL OMOJIOTUUECKOTO pa3HOOOpa3usl.

Ponb 3BOIONIMOHHON OMONIOTUH B pa3pabOTKe HayYHBIX METOJIOB COXpaHEeHUs OuopazHooOpasus. MHUKPOIBOIIONUS U
KOABOJTIOLMS TTAPA3UTOB U UX X03sieB. MexaHnu3Mbl OPMHUPOBAHUS YCTOMUNBOCTH K aHTUOMOTHKAM M CIOCOOBI OOPHOBI ¢ HEH.

JemoHncTpanuun

IToptpetsr: C. C. UerBepukos, D. Maiip.

Tabnuiel u cxembl: «MyTalmoHHasT U3MEHYUBOCTHY, «[lomynsunonHas cTpyKkTypa Buaay, «Cxema nposiBICHUS 3aKOHA
Xapau—BaitnOepray, «/[Bwxymiure CHUIbl SBONIONUNY», «IJKOJOTHYECKas HW30JSLUS TOMYyJISIUNA CceBaHCKOW (dopenny,
«["eorpaduyeckas U30ISIUSA TUCTBEHHUIIBI CHOMPCKOM M TUCTBEHHHUIIBI 1aypcKoity, «[lomynsairoHHbIe BOJTHBI YACIEHHOCTH
XHUIIHUKOB U KePTB», «Cxema JeHCTBUSI €CTECTBEHHOT0 0TOopay, «Popmbl 60pbOKI 3a cyliecTBoBaHueY, « UHIyCcTpraIbHBIM
MenaHu3m», <« KuBble wuckonaembie», «IIOKpOBUTENBCTBEHHAs] OKpacka JKUBOTHBIX», «lIpenynpexnaromas oxpacka
KUBOTHBIX», «Dusnonoruyeckue agantanuu», «[IlprucnocobieHHOCTh OpraHu3MOB U €€ OTHOCHUTEIBHOCTHY, «Kpurepun
BUna», «Bunsl-nBoiinukmy, «CTpykTypa BHAa B mpupoae», «CrnocoObsl BumooOpazoBaHus», «l eorpaduueckoe
BUI000pa3oBaHue TPEX BUIOB JAHIBIIIEH)», « IKOIOTUYECKOE BUI000pa30BaHKUE BUIOB CUHUI, «[lomurmmonapl pacTeHuii,
«KanycTHO-peneunbIil rubpumy.

O6opynoBanue: repOapuyl pacTeHHM, KOJUICKIIMM HACEKOMBIX, Uydelia IMTHII W 3BEped C MpUMEpamMu pa3IuIHBIX
MPUCTIOCOOJICHUIA, YyUena MTHIIl U 3BEPEH pa3HBIX BUIOB, repOapuu pacTeHU OMM3KUX BUI0B, 00Pa30BABIIMXCS PA3TUIHBIMU
crocobamu.



JlabopaTopHasi padoTa «BrIsiBlIeHHE U3BMEHYUBOCTU Y 0COOEH OJTHOTO BUIAAY.

JlabopatopHnas padora «IIpucnoco6eHnst OpraHu3MoB U UX OTHOCHUTEIbHAS LIETECO00Pa3HOCThY.

JlabopatopHas padora «CpaBHEHHE BUJIOB 110 MOP(OIOTHUECKOMY KPUTEPHUIOY.

Tema 3. Maxkpo3Boaouus U €€ pe3yJbTaThl

Metonbl u3ydeHuss MakpolsBoitouuu. IlameoHTonormyeckue MeTonbl M3ydeHus 3Boitouuu. Ilepexomnsie Gopmbl U
(unoreHeTHYECKUE psiibl OPraHU3MOB.

buoreorpaguueckue wmetonpl wuzyudeHus osBomtonuu. CpaBHeHue ¢iopel U (dayHbl MaTEPUKOB M OCTPOBOB.
buoreorpadpuueckue odnactu 3emiin. BUIbI-3)HIEMUKU U PETUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBbHO-MOP(OJIOrHYecKne METOAbl M3Y4YEHHUS HBOJIIOLUU. |'€HeTHYecKne MeXaHU3MbI
ABOJIIOLIMM OHTOIEHE3a M MOSIBJIEHHUS BOJIOIMOHHBIX HOBIIECTB. | 'OMOJIOTHYHBIE U aHAJOTUYHBIE OpraHbl. PynumeHTapHbIe
opranbl M aTaBU3Mbl. MOJIEKYJISIpHO-TEHETUYECKUE, OMOXUMHUYECKHE UM MaTEeMaTUYECKUE METOJbl M3YyUEHHS IBOJIIOLHH.
['omonoruunbie redsl. CoBpeMEHHbIE METO bl MOCTPOCHUS (PUIIOT€HETUUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIIOLHSI TECHOMOB.

OO61ue 3aKOHOMEpPHOCTH (MpaBwmiIa) 3BONONUU. [Ipunyun cmenwvt hyukyuii. HeoOpaTUMOCTH SBOJIOIUU. AlanTUBHAS
panuanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUU.

JdeMoHCTpamumn

IToptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkenb.

Tabnuuel u cxembl: «DUTOTEHETUYECKUNA PSJ] JIOMIAINY», «APXEONTEPUKC, «3Bepo3yoObie siepbl», «Creromnedanby,
«Punnodutsr», «CeMeHHble TAanMOpOTHUKH», «buoreorpaduueckue 30HbI 3emum», «Jlpelid KOHTHHEHTOBY, «PemuKTHI,
«HauanpHbie cTamuu >MOPUOHATIBHOTO PA3BUTHS MMO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTMYHBIE M AHAJIOTHYHBIC OPTaHbI»,
«PynuMeHThI», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI 4YeOBEKAa W IMWMIIaH3e», «[JIaBHbBIC HANPABICHUS SBOJIOIUN,
«O0111e 3aKOHOMEPHOCTH BOJTIOLIHH.

O6opynoBaHue: KOJJIEKIIMH, TepOoapuu, MYJSDKH HCKOMAEMBIX OCTAaTKOB OPTraHU3MOB, MYJSDKH TOMOJIOTHYHBIX,
AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBHU3MOB, KOJUIEKIIUU HACEKOMBIX.

Tema 4. IIponcxoxaeHne U pa3BuTHE )KU3HU HA 3emJie



HayuHble rumoTte3bl MpOUCXOXACHUS KU3HUM Ha 3emie. AOuoreHe3 W mnaHcrepmus. JloHaydHblEe MPEICTaBICHUS O
3apOXKJICHUH )KM3HU (KpeallMoOHU3M). [ MmoTe3a moCcTOSHHOTO CaM03apOoKACHUS KU3HU U €€ onpoBepxeHue onbitamu @. Penu,
JI. Cnannanuanu, JI. [lactepa. [IpoucxoxaeHue >xu3Hu U acTpOOHOIOTHS.

OcHoBHBIE 3Tanbl HEOpraHudeckoi 3Bostonuu. [lnaHerapHas (reojoruyeckas) 3BOJIOLMS. XUMUYECKAs] IBOJIIOLUS.
AOGUOTEeHHBIN CUHTE3 OpraHUYeCcKuX BemecTB U3 Heopranndeckux. OneiT C. Munepa u I'. FOpu. O6pa3zoBanue noaumMepoB u3
MoHoMepoB. KoanepBarnas runoresza A. M. Onapuna, runoresa nepBuyHoro 0ynsoHna [[x. XonjueliHa, reHeTnyeckas rurnoresa
I'. Ménnepa. Pubosumsr (T. Yek) u runoresa «vupa PHK» V. I'mnbepra. dopmupoBanne MeMOpaH M BO3HHUKHOBEHHUE
IPOTOKJIETKH.

Hcropus 3emnum u meTtonapl €€ wu3ydeHHs. Mckomaemple OpPraHMYECKHE OCTATKU. ['€OXpOHONOrMs M €€ METOHBI.
OTtHocuTenbHas U a0COJIIOTHASI T€OXPOHONOTHS. ['€0XpOHONIOrnYecKas IKaja: 30Hbl, 3pbl, IEPUOJIbI, FTOXH.

Hauvanbhbie 3Tanbl opranudeckoil sBomitonuu. [losiBIeHHME M 3BOJIONUS TMEPBBIX KIETOK. DBOJIOLMS METa00IM3Ma.
BoznukHnoBenue nepBbix skocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKM KaK aHaJIOl MEPBBIX Ha 3emiie COOOIECTB.
CrpomaronuTsl. [IpokapuOTHI U 3yKapUOTHI.

[Ipoucxoxaenue dykapuoT (cuMOMOreHe3). OBOJIOIMOHHOE MPOUCXOXKIAeHHWE BHpycoB. I[Ipoucxoxinenue
MHOT'OKJIETOYHBIX OPraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX I'PYIIT MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIOIMKM BBICIIUX pacTeHuil. OCHOBHBIE apoMopdo3bl pacTeHUM. BbIxoj pacteHmii Ha cymry.
[TosiBIeHHE CIOPOBBIX PACTEHUM U 3aBO€BaHUE UMU cyln. CeMeHHbIe pacTeHus. [Iporcxoxk 1eHne NBETKOBBIX PACTEHHIA.

OCHOBHBIE ATaIlbl YBOIOLUH XKHBOTHOTO Mupa. OCHOBHBIE apoMopd03bl )KMBOTHBIX. BeHckas dayna. KemOpuiickuit
B3pbIB — TMOSABJIEHUE COBPEMEHHBIX THUMNOB. IlepBbie XOploBble >KUBOTHbIE. JKM3Hb B BOJE. DBOJIOIUS MO3BOHOYHBIX.
[Tpoucxoxaenne ampubuii u pentuwnuii. [IpoucxoxkaeHne mieKkonuTammmx u nTull. [IpuHIMN KiIodeBoro apomopdo3a.
OcBoeHre 6eCr03BOHOYHBIMU U TO3BOHOYHBIMU KMBOTHBIMU CYIIIH.

PazBuTne xu3HuM Ha 3emMie MO dpaM MU TEpHOJaM: apXel, MPOTEPO30H, MaNIe030i, Me3030i, KaitHo30M. OOmas
XapaKTepHUCTHKA KIIUMaTa U Te0JIOTMYeCKUX npoueccoB. [losBieHne u paciBeT XapaKTepHbIX OpraHU3MOB. YTiieoOpa3oBaHUe:
€ro YCJIOBUSA U BJIMSHHE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BbIMHpaHUS — DJKOJOTMYECKHE KPHU3UCHI INponuIoro. IIpyduuHBl M CIIEICTBUS MacCOBBIX BBIMHUPAHHM.
CoBpeMeHHBIH SKOJIOTHYECKHI KPHU3HUC, ero oco0eHHocTH. [Ipobiema coxpanenus 6nopa3sHooOpas3ust Ha 3emiie.



CoBpemeHHasi cucteMa oprannyeckoro mupa. [IpuHiunel kinaccupukanuu opranu3MoB. OCHOBHBIE CUCTEMAaTHUYECKUE
IPYIIIBI OPTaHU3MOB.

JdemoHcTpanuun

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. Ilacrep, . 1. MeunukoB, A. . Onapun, /[x. Xonaeun, I'. Mémnep, C.
Munnep, I'. FOpn.

Tabmuuel n cxembl: «Cxema omnbita @. Pequy, «Cxema onbita JI. TlacTepa mo u3ydeHUIo camo3apOoxACHUS KU3ZHU,
«Cxema onbita C. Muiepa, I'. FOpu», «3Tarnbl HEOpraHM4ecKon 3BOJIIOIUNY, «I'eoxXpoHOoIornueckas mkanay, «HadanbHbie
ATamnbl OpraHUYecKol 3BooIMNY, «Cxema 00pa3oBaHMs dYKapUOT MyTEM cuMOuorenezay, «CucreMa *)UBOW MPHUPOABIY,
«Ctpoenue Bupycay, «ApoMopdo3bl pacTeHuit», «PUHHOPUTH, «OIHOKIETOYHBIE BOJOPOCIN», «MHOIOKIETOYHBIE
Bogopociany, «Mxu», «llanopotHukm», «l'onocemeHHble pacTeHUs», «OpraHsl BETKOBBIX pacTeHHi», «Cxema pa3BUTHS
KUBOTHOTO  MHUpPa», «ApoMopdo3bl KHMBOTHBIX», «[Ipocreiimme», «Kumeunononoctusie», «Ilmockue uepBu»,
«Unenucronoruey», «PviObl», «3eMHOBOIHBIEY, «IIpecMbikatonuecsy», «lItuiby, «MnekonuTatomuey, «Pa3putue xu3Hu B
apXEeUCcKou 3pe», «Pa3BUTHE KU3HHU B MPOTEPO3OUCKOUN 3pe», «Pa3BUTHE KU3HU B MAIECO30MCKOMN dpey», «Pa3Buthe xKHU3HU B
ME3030iCKOM 3pen», «PazBuTHe )KU3HU B KalTHO30MCKOM 3pey, «COoBpeMEHHasi CUCTEMA OPTaHUYECKOTO MUPay.

O6opynoBanue: repOapui pacTEHUN pa3IMYHBIX OTIENOB, KOJUIEKIIMM HACEKOMBIX, BIA)KHBIE MpernapaThl KUBOTHBIX,
PAKOBUHBI MOJUIFOCKOB, KOJUICKLIUM HWIJIOKOXKHMX, CKEJEThl IO3BOHOYHBIX JKMBOTHBIX, Uydesia NTUL U 3BEpEH, KOJUIEKLIMHU
OKaMEHEJIOCTEN, MOJIE3HBIX UCKOIIAEMBIX, MYJISIDKH OPTAHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryansnas n1a6opaTopHasi padora «MojaenupoBanue onbiToB Mumiepa—tOpu mo n3ydeHuto abMOTreHHOTO CUHTE3a
OpraHUYECKUX COCIMHCHUH B MIEPBUYHON aTMochepey.

JlabopaTopHas padora «/3yueHne U ONMCcCaHUE UCKOMAEMBIX OCTATKOB APEBHUX OPraHU3MOBY.

IIpakTunuyeckas padora «/3ydyenrne ocoOOEHHOCTEN CTPOEHUS PACTEHUI PA3HBIX OTICIOBY.

IIpakTnuyeckas padora «/3ydenre ocoOOEHHOCTEH CTPOSHUS MO3BOHOYHBIX JKHBOTHBIX).

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOINOreHe3

Paznensl u 3agaun aHTpOInosorud. MeToibl aHTPOIIOJIOTHH.

CraHOBJI€HUE TIPEJICTABIEHUI O MPOUCXOKACHUH YeaoBeKa. Penurnoszusie Bo33peHus. COBpeMEHHbIE HAYYHbIE TEOPHH.



CxoJlicTBO 4enoBeKa C KMBOTHBIMU. CHCTEMaTHUECKOE IMOJIOXKeHue desnoBeka. CBHUIIETENbCTBA CXOJICTBA YEJIOBEKA C
KUBOTHBIMU: CPABHUTEIBHO-MOP(POIIOTHUECKUE, SMOPHOTIOTHYECKUE, PU3N0IOr0-ONOXUMHYECKHE, ToBeAeHUecKue. OTanuus
YeJIoBEeKa OT KUBOTHBIX. [IpAMOX0KI€HNE U KOMILIEKC CBA3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta U BTOPOM
CUTHAJIbHOW CUCTEMBI.

JBuxymue cuibl ((akTopbl) aHTpOIOTreHe3a: Ouonoruyeckue, couuaibHblie. COOTHOUIEHHE OWOJIOTMYECKUX U
COLIMATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHoOBHBIE CTaAuM aHTporioreHe3a. PanHue yenoBekooOpa3Hbie 00€3bsiHbI (TPOKOHCYJIbI) U pAaHHUE TOHTUIBl — O0LIMe
NpEeIKK 4eT0BEeKOOOpa3HbIX 00€3bsiH M JIIO/IeH. ABCTPAJIONUTEKH — ABYHOTHE MpENKH Jtoae. UenoBek yMenblid, mepBble
U3rOTOBNIEHUsI OpyAuil Tpyaa. YenoBek NpsSMOXOIAIIMA W TEPBBIM BbIXOA Joaed 3a mnpenensl Adpuku. YenoBek
reiiensoeprekuil — o0 NpeIoK HeaHAePTaTbCKOro YEIOBEKa U YeI0oBeKa pa3yMHoOro. UenoBek HeaH 1epTalIbCKUM KaK BUA
JOJIeN XOJIOAHOTO KinMaTa. YenoBek pa3yMHBIM COBPEMEHHOTO THIIA, JEHUCOBCKUM YEJIOBEK, OCBOCHHUE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneoreneTruka u majaeoreHOMUKA.

DBOJIIOLMSA COBPEMEHHOT0 4YenoBeka. EcTtecTBeHHBbIH OTOOp B MOMYJSAIUSAX YeloBeKa. MyTallMOHHBIM Mpolecc U
nosumopdusM. [lomymnsimonHsie BOJHBI, Apeiid reHoB, Murpanus U «3pGEeKT OCHOBATENs» B MOMYJSALHUAX COBPEMEHHOIO
YEJI0BEKa.

Yenoseueckue pacel. [loHatue o pace. bonbmme pacel: eBporeougHas (€Bpa3uiicKkasi), aBCTpalO-HErpOUJIHAS
(axBaTOpUaNIbHAsA), MOHTOJIOMIHAS (a3MAaTCKO-aMepUKaHCcKkas). BpeMs u myTu pacceneHus desoBeka 1o riaHete. EnMHCTBO
yesioBeYecKkux pac. HayuHast HecocToOsTeNbHOCT pacu3Mma. [Iprucrnoco0aeHHOCTh YeI0BeKa K Pa3HbIM YCIOBHSIM OKpYKaromei
cpensl. Biustnue reorpadudeckoit cpeapl U apeiida reHoB Ha Mop(]oJioTHio U (PU3HUOJIOTHIO YeIOBEeKa.

MexauciuIuinHapHble METObl B (U3HUYECKO (OMOIOTMYECKON) aHTPOIOJOTHU. DBOJIONMOHHAS AHTPOIOJIOTUS U
[IAJICOAHTPOIIOJIOTUSl YEJIOBEYECKUX MMONyJsAnMi. broconuanbHble HCCIIEOBaHUS NPUPOABI uesoBeka. MccinenoBaHue
KOABOJIIOLUHU OMOJIOTMYECKOTO M COLMAIIBHOTO B UEJIOBEKE.

JdemoHcTpanuun

[Toptpetsr: Y. lapsun, JI. Jluku, f. 5. Poruackuii, M. M. I'epacumos.

Tabmump! 1 cxeMbl: «MeToabl aHTPOITOIOTHIY, «I 0JI0BHOM MO3T YenoBekay, «HemoBekooOpa3Hble 00e3bsHBIY, «CKeIeT
YeJIOBEKAa U CKeJIeT IMMITaH3e», «PyauMeHTsl U aTaBU3MBbD», «JIBHXKYyLIME CHIIBI aHTPOIIOTE€HE3a», « DBOJIOLMOHHOE IPEBO



YeJloBeKa», «ABcTpanonuTrek», «UenoBek  ymenblii», «YemoBek  NOpIMOXOIAIINI»,  «/I€HHMCOBCKHMI  4YEIOBEK»
«Heangeptanbiisly, «KpoMaHboHIIBbDY, «lIpeaku yenoBekay, «ITarbl IBOTIONMNH YelIOBeKay, «Packl uemoBeka.

O6opynoBaHue: MyJsKM OKaMEHEJIOCTEH, NMPeIMETOB MAaTepUalbHOM KYyJIbTYphl MPEIKOB YEIOBEKA, PENpOIyKUUU
(dpoTorpadun) kapTuH ¢ MUPOJIOTMIECCKUMHU U OMOJICHCKUMU CIOKETaMU MPOUCXOXKICHUS YeJIoBeKa, (hoTorpaduu Haxoa0K
HCKOIIAEMbIX OCTATKOB YeJIOBEKa, CKEJIET YeJIOBeKa, MOJIEIIb Uepena 4eJoBeKa U yepena UIMMIIaH3€e, MOJIeTb KUCTH YelI0BeKa
Y KUCTU HIMMIIAH3€, MOJEJIH TOpCca MPEAKOB YETOBEKA.

JlabopatopHas padora «/3yueHne ocoOeHHOCTEN CTPOCHMSI CKEJIeTa YEJI0BEKa, CBA3aHHBIX C IPSIMOXO0XKICHUEM).

IIpakTnuyeckas padora «/3yueHne sKoJ0THUECKUX afanTallil 4eJIoBeKay.

Tema 6. DKko10rusl — HAYKA 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB U HAJIOPTAaHM3MEHHBIX CHCTEM C OKpPY:Kalomiei
cpenoi

3apoxaeHue u pa3BuTHe dKoyioruu B Tpyaax A. ['ymOGonsara, K. @. Pynee, H. A. CeBepiioBa, 3. I'ekkens, A. Tencnu, B.
H. CykauéBa. Pa3gens! u 3agaun 3xonoruu. CBsi3b SKOJIOTUU C IPYTUMHU HAyKaMH.

MeTtonb! skonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B KOJIOTHU: IPUPOIHBIE U TabopaTopHble. MoieInpoBaHme
B DKOJIOTMM. MOHUTOPUHT OKPY>KaIOIIEH Cpebl: JOKAIbHBINA, PETHOHATBHBIN U TJI00AIBHBIN.

3HaueHUE HKOJOTUYECKUX 3HAHUM JIJIS YEIOBEKA. DKOJIOTHMUYECKOE MUPOBO33PEHHE KaK OCHOBA CBA3EH YEJIOBEYECTBA C
npupo0il. DOpMHPOBAHUE IKOJIOTUUECKON KYJIBTYPhI U IKOJIOTUYECKON TPaMOTHOCTH HACEJIECHUSI.

JdeMoHCTpamuun

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

Tabmumpl u cxeMbl: «Pa3aensl skomorumn», «MeToabl 3KoJIoTun», «CXeMa MOHUTOPHHTA OKPYIKAIOIICH Cpeably.

JlaGoparopHasi pabora «/3ydeHue METO10B HKOJOTHUYECKUX UCCIIEIOBAHUIN.

Tema 7. Opranusmbl U cpeia 00UTAHUS

Okonornyeckue (paxTopbl M 3aKOHOMEPHOCTH X AecTBus. Kinaccudukarus sxonorunyeckux GakTopoB: aOMOTUYECKUE,
ouotnyeckue, aHTponoreHHbie. OOmUe 3aKOHOMEPHOCTU JACHCTBUS 3Koinornueckux ¢aktopoB. [IpaBuno muammyma (K.
mpenrens, FO. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.



Abuotnueckue (aktopel. CBeT Kak 3Kojgoruyeckuil ¢aktop. [leficTBUE pa3HBIX YYaCTKOB COJIHEYHOIO CHEKTpa Ha
OpraHMW3Mbl. OKOJIOTMYECKUE TPYIIBl PACTEHUNM M KUBOTHBIX IIO OTHOIIEHUIO K cBeTy. CHrHampHas poJib CBETA.
doTonepuoausM.

Temneparypa kak »skonoruueckuii Qakrop. JleiictBue temmepaTypbl Ha oOpraHu3mbl. [lolkuinoTepmMHble U
TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocth kak »skonorumdeckui (Qaxrop. IlpucnocoOneHuss pacTeHMd K NOJAEPKaHHIO BOJHOrO OanaHca.
Knaccuduxkanus pactenuii mo otHomeHuto K Boje. [Iprcnoco6sieHns >KMBOTHBIX K U3MEHEHHUIO BOJJHOTO PEKUMA.

Cpenapl  oOWTaHMsI  OpPraHM3MOB: BOJAHAs, HA3€MHO-BO3/yIlHAas, I[OYBEHHas, TJyOWHHAas MOJIIOYBEHHAs,
BHYTpUOpranu3mMeHHas. OU3NKO-XUMUYECKHE OCOOEHHOCTU cpel oOuTaHus opraHu3MoB. lIpucnocoOneHuss opraHu3MoOB K
KU3HU B Pa3HbBIX Cpelax.

buonornueckue putmbl. BHemnHne u BHyTpeHHHE pHUTMBI. CyTOUHBIE W TOJIUYHBIE PUTMBI. [IpHcmoco0IeHHOCTD
OpPraHW3MOB K CE30HHBIM M3MEHEHHUSIM YCIOBHUI KU3HMU.

XKuznennsie popmbl opranuzMoB. [lonstue o xuznenHou popme. KuzHeHusie GOpMbl PACTEHUIA: TEPEBBS, KYCTAPHUKH,
KyCTapHUYKH, MHOTOJIETHHUE TpaBbl, OAHOJIETHUE TpaBbl. KHU3HEHHBIE (OPMBI >KMBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOnoHTEI. OCOOEHHOCTH CTPOSHHUS M 00pa3a KH3HHU.

buotnyeckue daxropel. Buasl 6MOTHYECKUX B3aUMOJCHCTBUIN: KOHKYPEHIIUS, XUIIHUYECTBO, CUMONO03 U €T0 (OPMBI.
[lapazutusm, Koomepauus, MyTyajdu3M, KOMMEHCaNu3M (KBapTUPAHTCTBO, HaxieOHuW4ecTBO). Herpoduueckue
B3aMMOJIeHCTBUS (TomHueckue, popudeckue, padpuueckue). 3HaueHHe OMOTUYECKUX B3aMMOJICHCTBUMA ISl CYIIECTBOBAHMS
OpraHu3MoB B cpejie oouTaHus. [[puHIMI KOHKYPEHTHOTO UCKITIOUCHHS.

JdeMoHCcTpamumn

Tabmutel 1 cxembl: «DKoIOTHYECKHEe (PaKTOPb», «CBETOBOM CIEKTPY», «IDKOJOTHYECKHUE TPYIMIBl KUBOTHBIX IIO
OTHOILIEHUIO K CBETY», «TeIIOKpPOBHBIE >XUBOTHBIE», «XOJIOJHOKPOBHBIE JXUBOTHBIC», «DuU3HnOIIOrMyecKkrne aaanTalnuu
KUBOTHBIX», «Cpenbl oOuTaHus opraHu3MoBy, «buonorndeckue puTMbly, «Ku3HeHHBIE (POPMBI pacTeHHi», « Ku3HEeHHBIE
(GOpMBI KUBOTHBIX», «IKOCHUCTEMa IHUPOKOJIUCTBEHHOTO Jecay, «IJKOcHCcTeMa XBOWHOro seca», «llemu mnuranusy,
«XunanaectBoy, «Ilapazutuzmy», «Konkypeniusy, «CuMonosy, «KoMMeHcaIn3M.



O6opynoBaHue: repOapuu pacTeHUI U )KUBOTHBIX, IPUCTIOCOOTICHHBIX K BIUSIHUIO PA3IUYHBIX 9KOJIOTHYECKUX (haKTOPOB,
repOapun CBETOIIOOMBBIX, TCHEIIFOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUN, CBETOIIOOMBbBIC, TEHEIIOOMBBIC U TCHEBBIHOCIUBBIC
KOMHATHBI€ pacTeHUs], TepOapuu U KOJUIEKIIUH TETUIONIOOMBBIX, 3MMOCTOMKUX, MOPO30YCTOMYMBBIX PACTCHUH, Uydesa NTUI] U
3Bepel, repbapuu pacTeHU, OTHOCSIINXCS K TUrpoduTaM, kcepoduram, Me3oputaM, KOMHATHBIE PACTEHUS TAaHHBIX TPYIII,
KOJUICKIIMY )KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpejlax, repoapuu v KOJUICKIIMKM PACTEHUM U )KUBOTHBIX, 00JIaJal0IINX YepTaMu
MIPUCIIOCOOJICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUM KU3HU, TepOapuu U KOJUICKIIMH PACTEHUN M KUBOTHBIX PA3IMUHBIX
KU3HEHHBIX (POPM, KOJIJIEKIIUU KUBOTHBIX, YYACTBYIOIIUX B Pa3TUYHBIX OMOTUYECKUX B3aUMOJICUCTBHUSIX.

JlabopaTopHasi padoTa «BrIsiBIeHHE TPUCTTOCOOJICHUI OPraHU3MOB K BIMSIHUIO CBETaY.

JlabopaTopHasi paboTa «BrIsiBiIeHHE TPUCTIOCOOJICHUI OPraHU3MOB K BIIMSIHUIO TEMIIEPATypPhI».

JlabopaTopHasi paboTa «AHaTOMUYECKHUE OCOOCHHOCTH PACTCHHUM U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos0rusi BUIA0B U MOMYJIALMH

DKOJIOTUYECKHUE XapaKTEePUCTUKH nonysiuu. [lonmynsamus kak Ouonoruyeckas cucrema. Poias HeOZHOPOIHOCTH CPEbI,
duzndeckux O0apbepoB M O0COOEHHOCTEH OHOJOTMH BHJIOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI MOITYJISIIHMA.
OcCHOBHBIE MOKa3aTeNH MOMYJISIUU: YACIECHHOCTh, IIJIOTHOCTh, BO3PACTHAS U MOJIOBAsl CTPYKTYpa, POKIAEMOCTh, IPUPOCT,
TEMII pOCTa, CMEPTHOCTb, MUTPALIUSI.

DKosioruyeckasi CTpykTypa nomyiasiund. OueHKa YUCIEHHOCTH NOMyJAlMH. J[MHAMUKa MOMyJISIUUU U €€ peryJisiusl.
buotnueckuii moTeHUMAN MONyJSIUU. MoaenupoBaHue AMHAMUKU NONyJAnuu. KpuBble pocTa YHUCIEHHOCTH MOIYJISIIUU.
KpuBbie BeDKHBaHUS. Perymsius 4ucIeHHOCTH MOMYJSLMA: poiib (AaKTOPOB, 3aBUCAIIUX W HE 3aBUCAIIUX OT IUJIOTHOCTH.
DKoyiorudeckue crpareruu BuaoB (- u K-ctparerun).

[TonsiTue 00 sKoJIOrMYECKOW HUIE Bujaa. MectooOuTaHue. MHoOroMepHass MOJACHb dKojorudyeckod Hummum Jx. .
XartunHCcoHa. Pa3mepsl skonorndeckor Humu. [loreHmanpHas u peaqin3oBaHHas HULIU.

Bup xak cuctema nonysnsiiiuid. Apeansl BUJ0B. BUIbI M UX )KU3HEHHBIE CTPATETUH. JKOJIOTHUUECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJAEHUS U MUTPALIM ’KUBOTHBIX. Brosiornyeckre HHBa3uu 4yKepOAHBIX BUIOB.

JemoHcTpanuun

IToptper: Jdx. Y. XaTunHCOH.



Tabnuibl U CXeMbl: «IKOJOTMYECKUE XapaKTEPUCTUKHU MOMyisuun», «lIpocTpaHCcTBEeHHAss CTPYKTypa MOMYJISLIUANY,
«Bo3pacTHble UpaMuibl TOMYISIUNY», «CKOPOCTh 3aCEeHUs MOBEPXHOCTU 3eMJIM Pa3IMYHBIMU OpraHu3Mammuy», «Mojenb
skonornueckor Humu J>x. . XaTunHcoHa.

O6opynoBaHue: repbapuu pacTeHUM, KOJUIEKIIMH JKUBOTHBIX.

JlabopaTopHasi pabdota «IIpucrnocobyieHns: ceMsiH paCTeHUHN K PaCCEICHUIOM.

Tema 9. Dxkosorust coo01ECTB. IKOJOTHIECKHE CHCTEMBI.

Coob6miecTBa opranu3MoB. buorienos u ero ctpykrypa. CBs3u MEXy OpraHu3MaMu B OMOIIEHO3E.

Okocuctema kak oOTkpbiTas cucrema (A. JIkx. Tencnm). DyHKIMOHANBHBIE OJIOKM OPraHU3MOB B JKOCHUCTEME:
POJIYIIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBau. Tpoduueckue nenu u cetu. AGUOTHYECKHUE OJT0KH IKOCUCTEM.
[TouBsl 1 Wbl B 9k0cucTeMax. KpyroBopoT BeIIeCTB M TOTOK YHEPTUH B IKOCHUCTEME.

OcHOBHBIE TTOKa3aTeNM YKOCUCTEMBI. buoMacca u mpoayKIus. IKOJOTUUECKUE MUPAMUJIbI YUCET, OMOMACChl M SHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Pnyxmyayuu. HamnpapieHHblE 3aKOHOMEPHBIE CMEHbI
co00IIeCTB — cyKileccuu. [lepBUUHbIE U BTOPUYHBIE CYKIIECCUM M X IPUYUHBI. AHTPOTIOT@HHBIE BO3/ICHCTBUS Ha CYKIIECCHH.
KnumakcHoe cooOiectBo. buopasHoobpasue u mojHOTa KpyroBOpOTa BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOcuUcmembl 03Ep U peK. IKocucmemvl MOpel U OKeaHOo8. IKOCUCmeMbl MYHOp, 1ecCo8,
cmeneti, NyCmbitb.

AHTpPONIOTEHHBIE IKOCUCTEMBL. ATrpodkocHcTemMa. ArpoueHo3. Paznuuuss Mexay aHTPOINOT€HHBIMH M IPUPOJHBIMU
AKOCHCTEMaMHU.

VYpboskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u payna. CuHaHTpOM3AIUS TOPOICKOM
¢daynbl. buonorudyeckoe u X031WCTBEHHOE 3HAUEHHUE arpOdKOCUCTEM U yPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B 3KOCHCTeMaX. Posb kackaonozo s3¢pgexma
U 6U006-30upuKamopos (Kuouesvix 6u008) 8 GyHKyuonuposanuu skocucmem. IlepeHOC SHEPTHMH WM BEIIECTB MEXIY
CMEKHBIMU 3KOCUCTEMAMHU. YCTOWYMBOCTh OPraHU3MOB, MOMYJSIIUA M HKOCHUCTEM B YCJIOBUSAX €CTECTBEHHBIX H
AHTPOINIOT€HHBIX BO3JICHCTBUMN.



Mexanuzmvl 6030elicmeusi 3a2pa3HeHUll pa3HblX MUuno8 Ha cyOOpeaHUu3MeHHOM, OP2SAHUSMEHHOM, NONYIAYUOHHOM U
IKOCUCEMHOM  YPOBHAX, OCHOBbl IKOJIO2UYECKO20 HOPMUPOBAHUS AHMPONO2eHH020 8030elicmsus. MeTogonorus
MOHHUTOPHHTA €CTECTBCHHBIX U AHTPOTIOTEHHBIX SKOCHCTEM.

JdemoHcTpanuun

[Toptper: A. JIx. Tencnn.

Tabmutel u cxembl: «CTpyKTypa OHOIIeH03ay», « IKOCHCTEMA IMUPOKOIMCTBEHHOTO JIecay, « DKOCUCTEMa XBOHHOTO Jieca,
«DyHKIIMOHATBHBIC TPYIMIBl OPraHU3MOB B JKocucTteMe», «KpyroBopoT BemiecTB B 3kocucrteMey», «llemu mnurtanus
(mactOumHAs, TeTPUTHAS)», «DKOJIOTHUECKAS MUPAMHJIA YUCET», «DKOJIOTHIECKas MUpaMuia OMOMacChly, « IKOJOTHYECKAs
nupamuaa dSHeprum», «OOpazoBanue Oosota», «llepBuuHas cykueccus», «BoccTaHOBIEHWE Jieca TOCHEe TOXKapay,
«IKrocucTema o3epa», «ArporeHos», «kKpyroBopoT BEIIeCTB U IOTOK SHEPTHH B arpoiieHo3ey, «lIpuMepsl ypo03KOCHCTEM.

OOopymoBaHue: TrepOapu pPacTCHUH, KOJJICKIIMM HACEKOMBIX, 4Yydelia NTHI[ M 3Bepei, repOapuu KyJbTYPHBIX H
JTUKOPACTYIINX PACTCHUH, aKBApUyM KaK MOJIEIb SKOCHCTEMBI.

IMpakTnyeckas padora «/3ydyeHne u onucanue ypooIKOCUCTEMBD.

JlaGopaTopHas padora «l/3ydueHne pa3HOOOpa3Hsi MEITKUX MOYBCHHBIX WICHUCTOHOTHX B Pa3HBIX 3KOCHCTEMAX).

IKCKYpcHsi «DKCKYpCHs B TUITMYHBINA OMOTeoneHo3 (B 1yopaBy, Oepe3HsK, eMbHUK, HAa CYXOIOJIbHBIN WM TTOWMEHHBIH
JyT, 03€p0, OOJIOTO)».

IKCKypeust «DKCKYPCHS B arpO3KOCHUCTEMY (Ha TOJI€ WM B TETTIMYHOE XO3SHUCTBO)».

Tema 10. buocdepa — riodajabHasi IKOCHCTEMA

bruocdepa — obmernanerapHas 00071049Ka 3eMITH, TJI€ CYIIECTBYET WIH CYIECTBOBAJIA )KU3Hb. Pa3BUTHE MpeacTaBICHU
o 6uocdepe B Tpynax 3. 3tocca. Yuenue B. U. Bepuazackoro o 6uocdepe. Obnactu 6uocheps! u e€ coctan. KuBoe BE1IeCTBO
o6uocdeps! u ero GyHKITUH.

3aKOHOMEPHOCTH CyinecTBOBaHUs O6rocdepnl. OcobeHHOCTH Ornochephl Kak TII00aIbHON dKOCHCTeMbl. JlnHaMudeckoe
paBHOBecue B 6uochepe. KpyroBopoTsl BelecTB 1 OMOreOXUMHUYECKHE MUKIIBI (YTiiepoia, a30Ta). PUTMUYHOCTD SIBIICHUI B
ouocdepe.



3oHanbHOCTH Ouocgeprl. Ilonstue o Onome. OCHOBHbIE OMOMBI CYIIM: TYHApPA, XBOMHBIE Jieca, CMELIaHHbIE U
IIMPOKOJIMCTBEHHBIE JIECa, CTENH, CABAHHBI, yCThIHU, TPOIMYECKHUE JIECA, BHICOKOTOPhs. Kinmar, pacTuTeabHbIi U dKUBOTHBIHI
MUp OMOMOB CYIIH.

CrpykTypa u (yHKUHUA )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOr0 MOTEHIHala U OnochepHbIX (QyHKIHA.

JdemoHcTpanuun

IToptpetsl: B. . Bepuanckuii, J. 3rocc.

Tabnuuper u cxembl: «l'eocdepsl 3emnu», «KpyroBopor azora B npupone», «KpyroBopoT yriepoaa B IpHUPOAE»,
«KpyroBopoT kucioposaa B npupojae», «KpyroBopoT Bojsl B ipupoae», «OcHOBHbIE OMOMBI cylny, «Kiumaruyeckue nosica
3emun», «Tynapa», «Tabiray, «Cmemanubiii sec», «lllupoxonucrBeHHwiii mnec», «Crenby», «CaBaHHa», «IlycThIH:»,
«Tpornunueckuit jgecy.

Oo6opynoBanue: repOdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek U OKpy:ka0Inas cpeaa

DKOJIOTUYECKHUE KPU3UCHI U X TpUUMHbI. Bo3elicTBue yenoBeka Ha Ouocepy. 3arpsizHeHne Bo3AyHoM cpenbl. OxpaHa
BO3/yXa. 3arpsi3HEHHe BOAHOM cpenbl. OxpaHa BOJHBIX pecypcoB. PaspymieHue nmouBbl. OxpaHa NOYBEHHBIX PECYPCOB.
W3MeHeHue Kiumara.

AHTpONIOTeHHOE BO3JEHCTBUE HAa PACTUTENBHBIM M >KUBOTHBIA Mup. OXpaHa pacTUTENBHOTO M >KUBOTHOTO MHpA.
OcHOBHbIE TNpHUHIMNBI OXpaHbl npupoasl. Kpacuele kHuru. Oco0o oxpansemble npupoinsie Tepputopuu (OOIIT).
Boranuueckue caapl ¥ 300J10rMUECKUE TAPKU.

OCHOBHbIE NPUHIUIBl YCTOWYMBOIO Pa3BUTHS 4YEJIOBEUECTBA M NPHUPOJbl. PalmoHanbHOE NpUPOIONOIb30BaHUE U
COXpaHEeHHEe OHMOJOTHYECKOTO paszHooOpasus 3emiu. OOIIME 3aKOHOMEPHOCTH TJIOOANBHBIX SKOJOTUYECKUX KPHU3HCOB.
Oco0GeHHOCTH COBPEMEHHOI'O KPU3HCA U €r0 BEPOSITHBIE TOCIEICTBHUS.

Pa3BuTue METO0B MOHUTOPUHIA PA3BUTHS OMACHBIX TEXHOI'€HHBIX ITpoluieccoB. Cucmemmubie ucciedo8anus nepexooa K
pecypcocbepezaioujeli U KOHKYPeHmMOoCcnocooHotl anepeemuke. buonocuueckoe paznoobpasue u o6uopecypcwi. Hayuonanvhule
ungopmayuontslie cucmemvl, obecneuugaioujue 0OCmMyn K un@opmayuyu no COCMOSIHUIO OMOENbHbIX U008 U IKOCUCTEM.

OcHoebl 3K0pea6wzumauuu oKocucmem u cnocobos 60pb6bl C 6u0n08p€9iC0€HuﬂMu. PGKOHC’mpyKL;M}Z MOPCKUX U HA3EMHbLX
IKocucmem.



JdemoHcTpanuun
Tabnuipl u cxembl: «3arpsizHeHre aTMochepbl», «3arpsizHeHne TuaApochepb», «3arpsi3HEHUE MOYBbDY, «[lapHUKOBBIM
s ey, «Ocobo oxpaHseMble TPUPOTHBIE TEPPUTOPUNY, «MoeTu yIpaBIsSIeMOro MUPay.
O6opynoBanue: hoTorpadguu oxpaHsieMbIX pacTeHH 1 )kUBOTHBIX KpacHol kuuru Poccutickoit @enepanuu, KpacHoit kHuru
peruoHa.



IHINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MM HA YPOBHE CPEJHEI'O
OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

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

B cTpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOrpaMMBbI 1O OMOJOTUU BBIJEIEHBI CICAYIOIINE COCTABIISIOIIUE:
OCO3HAHHE 00YUYAIOIINUMUCS POCCUNUCKON rpaJaHCKONW UIEHTUYHOCTH — TOTOBHOCTU K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U
CaMOOIIPECIICHUIO, Haauuue momusayuu K OOy4eHUI0 OUOJIOTHM, yeleHanpasieHHoe paszsumue BHYTPEHHUX YyOexaeHUN
JUYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAIUIIMN Pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCb U
CcnocobHocmb  OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH JIEATEIIBHOCTH IIEHHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMHU,
OPUCYUIUMU CUCTeME OMOJOTHYECKOTO OO0pa3oBaHUsl, Haiuyue NpagoOCO3HAHUs DKOJIOTUYECKON KYJIbTYPBI, CHOCOOHOCMU
cmasums UEIN U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMBbI 1O OMOJOTUU AOCTUTAIOTCA B €MHCTBE y4e€OHOM M BOCHHUTATEIbHOU
NEATEIbHOCTA B COOTBETCTBUU C TPAJULMOHHBIMA POCCUWCKMMH COLMOKYJIBTYPHBIMHA, HCTOPUYECKHMMH U JTyXOBHO-
HPABCTBEHHBIMH IICHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIaMU MU HOPMaMHU TOBEIECHHS] M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOBOCIIUTAHUS U CAaMOPa3BUTHS, Pa3BUTUSI BHYTPEHHEW MO3ULUU JIMYHOCTHU, NATPUOTHU3MA U YBAXKEHHUS K
3aKOHY W TPaBOMOPSAIKY, YEIOBEKY Tpyla M CTaplieMy IOKOJCHHIO, B3aUMHOTO YBa)KCHHs, OEpEKHOTO OTHOIICHHS K
KYJIbTYPHOMY HACJEIHI0 U TPAAULIMSAM MHOTOHAIMOHAIBLHOTO Hapojna Poccuiickorn denepanuu, Npupoae U OKpYKAroIIECH
cpene.

JIm4HOCTHBIE pe3yJbTaThl OCBOCHUS Yy4eOHOTO TpenMera «bruonorus» MOmKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH
00ydJaromuxcs PyKOBOJICTBOBATHCSA CHOPMHUPOBAHHON BHYTPEHHEH MO3UITUEH TMIHOCTH, CUCTEMOM IIECHHOCTHBIX OPHUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOMIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO 00I1eCTBa, pacIINpEeHUE
YKA3HEHHOTO OIBITA U OIBITA AEATEIIBHOCTH B IMTPOLECCE PEATM3ALIMN OCHOBHBIX HAIIPABICHUI BOCIIUTATEIBHON JESITENbHOCTH,
B TOM YHCJIE B YACTH:



1) rpaKaaHCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh TPAXKJIAHCKON MO3UIUKU OOYYAIOIIETOCsS KaK aKTUBHOTO W OTBETCTBEHHOTO YJI€HA POCCHICKOIO
o0111ecTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00sA3aHHOCTEH, yBAKEHHUE 3aKOHA U MPABOMOPS/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATETLHOCTH MPH CO3JAaHUU Y4E€OHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
MMO3HABATEIBHBIX 3a/1a4, BBITIOJTHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTD OMpPEEsATh COOCTBEHHYIO TTO3UIIMIO TTO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOMN KU3HU U OOBIACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBUS JIIOJICH C pa3HBIMU
yOXKICHUSIMU, KYJbTYPHBIMU [IEHHOCTSAMH U COIUATILHBIM TOJIOKEHUEM;

TOTOBHOCTH K COTPYJTHUUECTBY B MIPOIIECCE COBMECTHOTO BBIMIOJIHEHUS YUEOHBIX, TO3HABATEILHBIX U UCCIIEI0BATEIILCKUX
3a/1a4, YBAXUTEIHLHOTO OTHOIICHHS K MHEHHIO OIIMOHEHTOB TPH OOCYXJCHUH CIOPHBIX BOMPOCOB OHOJOTHYECKOTO
COAEpKaAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM JEATEITbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaKJAHCKOW HACHTHYHOCTH, NMATPUOTU3MA, YBAXKEHHUS K CBOEMY Hapoiy, YyBCTBa
OTBETCTBEHHOCTH Tiepes; PoguHol, ropaocTtu 3a cBoil Kpaid, cBoro PoauHy, CBOM SI3bIK M KYJIbTYpY, IPOIIJIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

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

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBIICHHE U Pa3BUTHE OMOJOTHM, TTOHUMAHHS 3HAUYCHUS
OMONIOTHY B TTO3HAHUM 3aKOHOB MPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIeCTBa;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHNS :

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUUCKOr0 HApOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TMOBEICHNUS;



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

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYyAYLIETO;

OTBETCTBEHHOE OTHOIIIECHHWE K CBOUM POAMUTENISIM, CO3JaHHUIO CEMbU HAa OCHOBE OCO3HAHHOTO NPHUHSTHS LIEHHOCTEH
CEMENHOM KU3HU B COOTBETCTBUMU C TpaguLIUsIMU Hapo1oB Poccuy;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILICHHE K MHPY, BKIIOYAs ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTa, TPY.a,
00I111eCTBEHHBIX OTHOIICHU;

MOHUMAHHE SMOIIMOHAIBHOTO BO3JICUCTBUS KUBOU MPUPOBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSBISATh Ka4€CTBA TBOPUECKON JTUYHOCTH;

5) pusuyeckoro BocnuTaHus, GOPMHUPOBAHNS KYJIbTYPbI 310POBbSI M IMOIUOHAIBHOT0 0JIATOTIOJTYyYHA:

NOHMMAaHHE W peaju3alus 310pOBOro U 0e30MmacHoro odpasa >kM3HU (310pOBOE MUTAHUE, COOJIIOIEHNE TUTUEHUYECKUX
IpaBUJ W HOPM, COAJAaHCHPOBAHHBIM PEXHUM 3aHATUW U OTAbIXA, peryysipHas (u3nyeckas aKTUBHOCTB), OEpexKHOTO,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAaHHE IEHHOCTH MPABWJI MHAUBUAYAJIBHOTO U KOJJIEKTUBHOTO O€30MaCHOTO MOBEACHUS B CUTYAIUSX, YTPOKAIOIINX
3I0POBBIO U KM3HU JIIOJIEH;

OCO3HaHME MOCJIEJACTBUI U HEMPUATHUS BPEIHBIX MIPUBBIUEK (YIIOTPEOIEHUS aTKOT0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIMTAHMS:

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

TOTOBHOCTH K aKTHBHOM JIEATEIbHOCTH TEXHOJOTUYECKON U COIMATbHOM HAIIPABICHHOCTH, CHOCOOHOCTh MHUITUUPOBATD,
IJIAHUPOBATh U CAMOCTOSTENIBHO BBINOJIHATH TAKYIO JIEATEIIbHOCTD;

HMHTEPEC K Pa3indHbIM chepaM MpoPecCHOHATBHON JEATEIHbHOCTH, YMEHUE COBEPIATh OCO3HAHHBIN BBIOOp Oymyren
npodeccun u pearn30BbIBATH COOCTBEHHBIE KU3HCHHBIC TITAHbL;

TOTOBHOCTH M CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

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



MOBBILLIEHUE YPOBHS HKOJOTMYECKON KyJIbTYpbl: INPHOOPETEHHE OMbITa IUIAHUPOBAHMSI TOCTYINKOB M OLEHKH HX
BO3MOXHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH Cpeibl;

OCO3HaHME II100aJIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPOOJIeM U MyTEH UX peLIeHUs;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHHHM OWOJIOTMM 3HAHMS U YMEHUS NPU DPEIICHUHU Ipodsiem,
CBS3aHHBIX C PAlMOHAIBHBIM IPUPOJONOJIb30BaHUEM (COOIIOEHUE MpaBUJl MOBEACHUS B MPUPOJIE, HAMPABICHHBIX HA
COXpaHEHHE PaBHOBECHUS B IKOCHUCTEMAaX, OXpaHy BHUJIOB, 3KOCUCTEM, Ouochepsl);

aKTUBHOE HENpUATHE ACHCTBUM, NPUHOCSAUIUX Bped OKpYXKalolled MNPUPOIHOW Cpele, yMEHHE MPOTHO3UPOBAThH
HEeOJIaronpusATHbBIE YKOJIOTHUECKHE MOCIEACTBUS NPENPUHUMAEMbIX IEUCTBUNA U MTPe0TBpaIaTh UX;

HaJIMYME PA3BUTOTO HKOJIOTMYECKOTO MBILIUICHHS, 3KOJOTUYECKON KYyJbTYpPBhI, OMbITA AESITEIBHOCTH 3KOJOTHYECKOU
HANpPaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCSI MMHU B IO3HABaTEJbHOW, KOMMYHHMKATUBHOM UM COIMAJIbHOW MpaKTHUKE,
TOTOBHOCTH K YYacCTHIO B MPAKTHYECKON EATEIbHOCTH SKOJOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
NPAaKTUKHA, OCHOBAHHOT'O HA JIUAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;

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

NOHMMaHHe creuuPuKkd OHOJOTUU KaK HAyKH, OCO3HAaHUA €€ poiin B (POPMUPOBAHUHM PAIMOHATIBHOIO HAyYHOTO
MBIIIJICHUS, CO3JJAHUU 1IEJIOCTHOTO MPEACTABICHHS 00 OKPYKAIOIIEM MUPE KaK O €UHCTBE MPUPO/IBI, UEJIOBEKa U 00IIeCTBa,
B MTO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJOTHU MJIi COBPEMEHHOW ITMBUJIM3AllMM: OOECIEUeHHs HOBOTO YPOBHS pPa3BUTHS
MEIUIMHBI, CO3/IaHNE MEPCIEKTUBHBIX OMOTEXHOIOTHH, CIIOCOOHBIX pelIaTh peCypcHbIe MPOOIEMbl Pa3BUTHUS YEIOBEUYECTBA,
MOMCKAa MyTeW BBIXOJAa M3 TIJI00AJBbHBIX IKOJIOTMYECKUX MpobsieM u oOecredeHus Mepexoja K YCTOWYMBOMY Pa3BHUTHIO,
paIMOHAILHOMY MCTIOJIB30BAHHIO IPUPOIHBIX PECYPCOB B POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B IMOJYYEHHHM OHOJIOTHYECKHX 3HAHHUM B IENIAX TOBBIMIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-
HAyYHOU IPAaMOTHOCTH, KaK COCTaBHOM 4acTH (DYHKIIMOHAJIHLHON TPaMOTHOCTH O0YYarOmuXcs, GOpMHUPYEMON TP U3YICHHUH
OMOJIOTHH;



MOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BaTh
MOJIy4aeMble 3HaAHUS JUIsl aHAIU3a U OOBSACHEHUS SIBJICHUI OKPYXKAIOLIEro MUpa U MPOUCXOAIIUX B HEM U3MEHEHUH, YMEHHE
nenatb 00OCHOBAaHHBIEC 3aKJIIOYEHHS] HA OCHOBE Hay4YHbIX (DaKTOB M MMEIOUIUXCS JAHHBIX C LEIbIO MOJYyUYE€HHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJb30BATh OMOJIOTMYECKUE 3HAHUS JJI peUuIeHUsl po0JieM B peasIbHbIX KU3HEHHBIX
CUTYaLUSIX;

OCO3HAaHHE IIEHHOCTHM HAy4YHOM JEATEIbHOCTU, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYHD M HCCIEA0BATENBCKYIO
NEATENIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O00Opa30BaHHUIO M CaMOOOpPA30BAHMIO, K AKTUBHOMY MOJYYEHHIO HOBBIX
3HAHHUM 1O OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTAMM.

METANPEAMETHBIE PE3YJIBTATHI

MeTanpeaMeTHbIE pe3ybTaThl OCBOSCHUS Y4eOHOTO npeaMera «bromorusy BKIIOYAIOT: 3HAYUMBbIE TS (DOPMHUPOBAHHUS
MHUPOBO33pPCHUS  OOyYAIONIUXCS MEXAUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIICHAyYHbIE TOHSTHS, OTPaXKAIOIIHe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MUPA U CIIENU(UKY METOIOB TIO3HAHUS, NCTIOIB3YEMBIX B €CTECTBECHHBIX HayKaXx (BEIIECTBO,
SHEprusl, IBJICHHUE, MPOIIECC, CUCTEMa, HAYYIHBIN (aKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, HCCIIEI0BaHuE,
HaOIOZIcHNe, H3MEpeHHe, OJKCIEPUMEHT W JpyrHe); yHUBEpcajbHble y4eOHbIe JelicTBUs  (IIO3HABaTEIIBHBIC,
KOMMYHUKATHBHBIE, PETYIATHBHEIC), oOecreunBammuye (GopMUpOBaHUE (DYHKIMOHAIBHOW TPaMOTHOCTH W COIMAJIBHON
KOMIICTCHIIMA ~ OOYYalONIMXCs; CIHOCOOHOCTh  OOYYAarOIIMXCS  HWCIOJB30BaTh  OCBOCHHBIE  MEKIUCIMILTUHAPHEIC,
MHPOBO33PEHYECKUE 3HAHNS U YHUBEPCAIbHBIC YU€OHbIC IEMCTBHUS B TO3HABATEIHLHOM M COIMATILHOM MPAKTHKE.

B pesynbraTe nzyuenus OMONOTHUU HA YPOBHE CpeIHETo 001ero oopasoBanus y odydaromierocs OyayT copMupoBaHb
MO3HABATENbHBIC YHHUBEpPCAJIbHbIE y4eOHBIE JICUCTBHUS, KOMMYHHKATUBHBIE yHHUBEpCAJIbHBIE Yy4eOHbIC JIEUCTBUS,
PETYISITUBHBIC YHUBEPCAJIbHBIC YICOHbBIE JCHCTBUS, COBMECTHAS JACSATEIBHOCTb.

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

OBiajeHue YHUBEPCAIbLHBIMH Y4€OHBIMH MO3HABATEIbHBIMU J1€HCTBUAMM:



1) 6a30BbIe JJOrHYeCKHE JeCTBHS:

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

MCII0JIb30BaTh MPU OCBOECHUHU 3HAHUU TPUEMBI JIOTMYECKOT0 MBIIICHU (aHaIn3a, CHHTE3a, CPAaBHEHMSI, KJIacCU(UKauy,
000011IeHHs), PACKPBIBATH CMBICT OMOJIOTMYECKUX MOHATHH (BBIACISATH UX XapaKTEpHbIC MPU3HAKHU, YCTAHABIMBATH CBS3U C
JIPYTUMH MOHATHSIMHU);

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

UCIIOJIb30BaTh OMOIOTMYECKUE OHATHS AJ1 00bsiICHEHUS (DaKTOB U SIBJICHUN KUBOUW MPUPOJIBI;

CTPOUThH JIOTUYECKUE pacCykAeHHsl (MHAYKTUBHBIC, JEIYKTUBHBIC, IO AHAJOTWHU), BBISBIATH 3aKOHOMEPHOCTH U
IPOTUBOPEUHS B pACCMATPUBAEMBIX SBJICHUIX, (DOPMYIUPOBATH BHIBO/IbI U 3aKIIIOUEHHUS;

NPUMEHSITh CXEMHO-MOJIETIbHBIE CPEACTBA ISl MPEJCTaBICHHUS CYIIECTBEHHBIX CBSI3€H M OTHOUICHUH B H3y4YaeMbIX
OMOJOTUYECKUX 00BEKTAX, a TAKKE MPOTUBOPEUHI PA3HOTO POJa, BBISIBICHHBIX B Pa3IMUHbIX TH)OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IJIaH pelIeHUs: TPOOIeMbl ¢ YIETOM aHAIN3a UMEIOLIUXCS MaTepraIbHbIX 1 HEMAaTepUaIbHBIX PECYPCOB;

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

KOOPJAMHUPOBATH U BBINOIHATH paO0OTY B YCIOBUSAX PEalbHOT0, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO B3aUMOIEUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TP PEIICHUN KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeCTBHA:

BJIJIETh HABbIKAMU Y4e€OHO-HMCCIEI0BAaTENbCKOW M MPOEKTHOM JEsTeNbHOCTH, HaBBIKAMU pa3pellieHus Mnpoliem,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IIOMCKY METOJOB pELICHUS MNPAKTUYECKUX 3a]ad, MPUMEHEHHUIO
Pa3IUYHBIX METOJOB O3HAHUS;

UCIOJIb30BaTh Pa3INYHbIC BU/IbI I€ATEIBHOCTH 110 OJYYEHUIO HOBOTO 3HAHUS, €T0 UHTEPIIPETalluy, IPeoOpa3oBaHUIO U
IIPUMEHEHUIO B YYEOHBIX CUTYallUsIX, B TOM YHCJIE IPU CO3/JaHNN YYE€OHBIX U COLMAIBHBIX IPOEKTOB;

(opMupoBaTh HAYYHBIN THIT MBIIIJICHUS, BJIaJI€Th HAYYHOI TEPMUHOJIOTUEH, KITIOUEBBIMU MOHATUSIMHU U METO/IAMU;

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



BBISIBIISITh IPUYUHHO-CJIC/ICTBCHHBIC CBS3M M aKTYaJIM3UPOBATh 3a/7ady, BBIABUTATh THUIIOTE3Yy €€ PEIICHHsI, HaXOIUTh
apryMEHTBI JUTsl TOKAa3aTeIbCTBA CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PCIICHUS;

aHAM3UPOBATh TIOJYYCHHBIE B XOJNIC PEIICHUS 3aJadyd Pe3yJbTaThl, KPUTHYCCKH OICHWBATh HMX JOCTOBEPHOCTH,
MIPOTHO3UPOBATH N3MECHECHHE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

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

YMETh MIEPEHOCUTH 3HAHUS B MIO3HABATEILHYIO U IPAKTHYCCKYIO 00JIaCTH KU3HEACATEIIBHOCTH;

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 ¢ uHpopmaumeii:

OPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX HHPOpManuu (TEKCTE YYeOHOTrO MOCOOMs, HAyYHO-TIONYJISIPHOM
JUTEpaType, OMOJIOTHYCCKUX CIIOBApSX M CIPABOYHMKAX, KOMIIBIOTCPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHAIM3UPOBAThH
MHPOPMAITUIO PA3TUIHBIX BUIOB U (OPM TPECTABICHUS, KpUTUYECKU OLIEHUBATH €€ JOCTOBEPHOCTH U HEMPOTUBOPEUNBOCTH;

(GopMyTUpPOBaTH 3alpPOChl M MPHUMEHATH PA3JIMYHBIE METOMBI MPHU IMOWCKE W OTOOpE OMOIOTHYECKOW HH(OPMAIIHH,
HEOOXOMMOH JIJIsl BBIMIOTHEHHS YI€OHBIX 3a]1aY;

prOOPETaTh OMBIT MCIOIH30BAHUS MHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY
aAKTUBHOTO HMCITOJIb30BAHMS PA3IMYHBIX TIOMCKOBBIX CUCTEM;

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, a00OpeBUaTypy, HOMEHKIIATYPY, UCIIOIH30BATh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIUYECKHUE CPEICTBA HATJISTHOCTH;

BJIAICTh HABBIKAMU PACTIO3HABAHUS U 3aIIUTHI HHPOpMaUu, HHOOPMAITMOHHON O€30MaCHOCTH JINYHOCTH.

OBiageHue yHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH

1) obmenue:



OCYIIECTBIISITh KOMMYHHUKAITUU BO BCeX c(hepax KU3HH, aKTUBHO Y4aCTBOBATh B JUAJIOTE WA JUCKYCCHU IO CYIIECTBY
o0cyxmaeMoi TeMbl (YMEHHUE 3a71aBaTh BOTIPOCHI, BEICKA3bIBATh CY)KICHUS OTHOCUTEITHLHO BBITIOJHEHUS TIPeIjIaracMon 3a1a4H,
YYHUTHIBATh HHTEPECHI U COTIACOBAHHOCTH TMO3UIINI IPYTUX YYACTHUKOB JTUAJIOTa I TUCKYCCHN);

pacmo3HaBaTh HeBepOalbHBIC CpEICTBA OOIICHWS, TOHWMAaTh 3HAYCHHWE COIMAIBHBIX 3HAKOB, TPEINOCHIIOK
BO3HUKHOBEHUS KOH(MDIMKTHBIX CUTYaIlUH, YMETh CMATYATh KOH(JIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PaA3IUMYHBIMH CIIOCOOAMHM OOIICHHWS W B3aUMOJICUCTBHsSI, IMOHUMATh HAMEPECHHS IPYTUX JIFOJCH, TPOSBIATH
YBOXHUTEIIBHOE OTHOIICHUE K COOCCETHUKY M B KOPPEKTHOM opMe (popMyTupoBaTh CBOM BO3PAKCHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C HCIIOIh30BAHUEM SI3IKOBBIX CPEJICTB.

2) COBMeCTHAS JeSITeJIbHOCTh:

MOHMMATh W HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIWUBUIYaJbHOW paOOTHI MPH PEIICHHH OMOJOTHYCCKOU
po0OJIeMBbl, 000CHOBBIBATH HEOOXOIUMOCTh MTPUMEHEHUS TPYIIIOBBIX ()OPM B3aUMOCHCTBUS TIPH PEIICHUU yU4eOHOM 3a/1a4H;

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

NPUHUMATh IIeJIM COBMECTHOM JESITeIbHOCTH, OPTaHW30BBIBATh M KOOPAUMHUPOBATH JEHCTBHUS IO €€ JOCTHIKCHHIO:
COCTaBIIATH TUIAH JECHCTBUM, pacIIpeACIATh POJIU ¢ yYETOM MHCHHH YYaCTHUKOB, 00CYXIaTh PE3yJIbTaThl COBMECTHOW pabOTHI;

OIICHMBATh KAYE€CTBO CBOETO BKJIA/Ia M KaXKJOT0 Y4aCTHUKA KOMaH/Ibl B OOIINI pe3yJIbTaT 110 pa3pad0TaHHBIM KPUTEPHUSIM;

npeJiiaraTb HOBBIC IIPOEKTHI, OLICHUBATh UJICH C ITO3UIIMA HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUYCCKON 3HAUNMOCTH;

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

OBy1ajieHre YHUBEPCATbHBIMH PEeryJISTHBHBIMHU TeHCTBHIMM:

1) camoopraHu3amus:

HCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JIJIS BRISIBIICHUS MPOOJIEM M UX PEIICHUS B )KM3HCHHBIX U YUCOHBIX CUTYAIUSX;

BBIOMpaTh Ha OCHOBE OMOJIOTHYCCKUX 3HAHUH I1EJICBBIC W CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBHUSAX M MOCTYIKAX 10
OTHOIIICHHIO K )KHBOU MPHUPOJIE, CBOEMY 3I0POBBIO M 3J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEILHO OCYIIECTBIIATh TO3HABATEIBHYIO ACATEILHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh W (HOPMYIHPOBATH
COOCTBEHHBIC 33/1a4l B 00Pa30BaTEIIFHOM JICATEIILHOCTH U )KU3HCHHBIX CUTYAITUX;



CaMOCTOSITEJIbHO COCTABIIATH IUIAH PELIECHUs NPOOJIEMBI C YUETOM HUMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN
Y NPEAIIOYTCHU N,

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIMpATh paMKU Y4eOHOTO MIPeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 34 PEILICHHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CIO0COOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO ITUPOKON 3PYIULIUU B Pa3HbIX 00JIaCTSIX 3HAHUMN, TOCTOSIHHO MOBBIILIATH
CBOI1 00pa3oBaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B 1€ TEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIbTATOB LIEIISAM;

BJIa/IETh HaBbIKAMU MO3HABATEIBLHOM peIeKCUN KaK OCO3HAHUS COBEPIIAEMbBIX ACHCTBUN U MBICIUTEIBHBIX IPOLIECCOB,
UX PE3YNbTATOB U OCHOBaHUH, UCTIOJIB30BATh MPUEMBI peIIeKCUH 1)1 OLIEHKH CUTYallud, BEIOOpA BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

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

3) npuHsATHE ceds1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

[IPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX IIPU aHAIU3€ PE3YyIbTaTOB IEATCIIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JIPYrHMX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3UIMU JPYTOro 4eJ0BeKa.

HPEAMETHBIE PE3YJIBTATDBI
[IpeameTHble pe3ynbTaThl OCBOCHHS colepKaHus ydyeOHoro mpeamera «buonorus» Ha yriayOJ€HHOM YpOBHE

OPHUEHTHPOBaHBI Ha oOecreueHne MpoduIbHOr0 00ydeHus: oOydaromuxces ouogorur. OHU BKIIOYAIOT: CIICUPUUCCKUE IS
OMOJIOrMY HAYYHBIC 3HAHUS, YMEHHUS U CITOCOOBI ICHCTBUI 110 OCBOCHUIO, MHTEPIPETAIIMN U MPeOOpa30BaHUIO 3HAHHM, BUIBI



NEATENIbHOCTU 10 MOJIYYEHUIO HOBBIX 3HAHUN W WX MPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX, a TAKXKE B pEaJbHbIX KU3HEHHBIX
cutyanusx. [IpeameTHbie pe3ynbTaThl MPEICTABICHBI MO FO1aM U3YUYEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO nipeamera «buomnorusi» B 10 Knacce NOMKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUN €CTECTBEHHO-
Hay4YHOM KapTHUHBI MUPA, B TO3HAHUH 3aKOHOB MPUPOJIbI U PEIIEHUH MPOOJIEM PaIlMOHATBHOTO MPUPOIOIOTIL30BaHUs, O BKIIAJIE
POCCUNCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OUOJIOTHY;

BJIAJICHUE CUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpasl BKJIIOYAET: OCHOBOIMOJIATAlIIUuEe OMOJOTUYECKHUE TEPMHUHBI U
NOHATUS (KWU3HB, KJIETKA, OPraHu3M, METabOJM3M, TOMEOCTa3, CAMOPETYJISIINsI, CAMOBOCITPOU3BEICHUE, HACIIEACTBEHHOCTD,
U3MEHYUBOCTh, POCT M pa3BUTHE), Ouonorndeckue teopuu (kimerouHas teopust T. llIBanna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasl Teopus HaclencrBeHHoctu T. Moprana), yuenuss (H. W. BaBumoBa — o0 1eHTpax MHOrooopasus Hu
IPOUCXOKACHUS KYJIbTYPHBIX PACTCHUI), 3aKOHBI (€AUHO00pa3usi MOTOMKOB MEPBOTO MOKOJICHUSI, PACIICIUICHUS, YACTOTHI
ramerT, HE3aBUCHMOTro HacnemoBaHus ['. MeHpaens, TOMOJOTMYECKUX PSJIOB B HACIEICTBEHHOM u3MeHuumBoctH H. .
Basumnoa), mpuHIUIIEI (KOMILJIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMU METOJIaMH HAyYHOTO TO3HAHHUSA, HCIOJb3YEMbIX B OHOJOTHYECKUX HCCIEAOBAHUSIX KUBBIX
00BEKTOB (OMHUCcaHue, U3MEpPEHNe, HaOI0ICHHE, SKCIIEPUMEHT);

YMEHHE BBIICNATh CYUIECTBEHHbIE MPHU3HAKU: BHUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT, OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCIie OakTepuii, rpuOOB, pacTEHUM, )KUBOTHBIX U YeJIOBEKAa, CTPOCHHS OPraHOB U
CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA, MIPOIECCOB KU3HEACITEIILHOCTH, MPOTEKAIOIUX B OpraHU3MaX PacTCHHUI,
KUBOTHBIX M YEJIOBEKAa, OMOJIOTMYECKUX IPOIIECCOB: OOMEHa BemecTB (METa0oJIM3M), TIPEBpaIleHUs SHEPTHH, OpOKEHUS,
aBTOTPOHOTO M TEeTepOTPOGHOTO TUIOB MHUTAHUSA, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, MeHo03a, raMeToreHesa,
AMOpHOTeHe3a, MOCTIMOPHOHAIILHOTO Pa3BUTHS, Pa3MHOXKECHMS, WHIUBHIYATHHOTO pAa3BUTHSA OpraHm3ma (OHTOTEHE3a),
B3aMMO/JICHCTBYS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMEHHUE YCTaHABIUBATH B3AMMOCBSI3H MEXIY OPTaHOUIAMHU KJIETKU U UX (DYHKITUSIMU, CTPOCHUEM KJIETOK Pa3HBIX TKAHEH
1 ux QyHKIUAMH, MEXKY OpraHaMu U CUCTEMaMU OPTaHOB Yy PACTCHHM, )KUBOTHBIX M YEJOBEKa U MX (DYHKIIUSAMU, MEKIY
CHUCTEMaMH OPTaHOB M MX (PYHKITUSIMU, MEXKIY dTaaMyd 0OMEHA BEIIEeCTB, dTAllaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX ITUKIIOB
OpraHU3MOB, dTaraMu YMOPUOHAITBHOTO PA3BUTHS, TCHOTUTIOM B (eHOTUTIOM, ()EHOTHTIOM U (paKTOpaMu Cpeabl OOUTAHNUS,



YMEHUE BBISBIATH OTIUYUTENbHBIE IPU3HAKH )KMBBIX CUCTEM, B TOM UUCJIE PACTEHMM, )KUBOTHBIX U YEJIOBEKA;

YMEHUE MCHOJb30BaTh COOTBETCTBYIOUIME apryMEHTbl, OHOJOTMYECKYI0 TEPMHUHOJIOTHI0 M CHMBOJIUKY IS
J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

yMEHHE pelaTh OMOJOTMYECKHE 3a7aud, BbIABIATH MPUYMHHO-CIEACTBEHHBIE CBS3M MEXIY HCCIENyEeMbIMU
OMOJOTMYECKUMH MPOIIECCaMU U SIBJICHUSMU, J€JIaTh BHIBO/bI M IPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATH JaOOpaTOpHbIE W MpakTUYeCcKue paboThl, COOMI0OJATh MpaBuUjia MpuU paboTe C y4eOHBIM U
71a60paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJBUTATh TUIIOTE3bI, MPOBEPITh MX IKCIEPUMEHTANBHBIMU CPEACTBAMHU, POPMYIHUPYs LI€Nb HCCIETO0BaHUSA,
aHAJIM3UPOBATDH MOTYUYEHHBIE PE3YyJIbTaThl U JI€JaTh BBIBOIbI;

YMEHHE y4acTBOBATh B y4eOHO-UCCIAEA0BATENbCKON paboTe Mo OMOJIOTHH, 3KOJOTUN U MEAUIIMHE, MPOBOJAUMON Ha 0ase
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEICTABISATH MOJTYYSHHBIE PE3YJIbTAThl HA YUEHUUYECKUX KOH(EpEeHIUX;

yYMEHHE OILICHUBATh 3TUYECKUE aCIIEKThl COBPEMEHHBIX UCCIEAOBAHMM B 001acT OMOIOTUU U MEAUIMHBI (KIIOHUPOBAHKE,
MCKYCCTBEHHOE OIJIOJIOTBOPEHHE, HAIIPABIEHHOE U3MEHEHNE T€HOMA U CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBHIOOP Oynymield mnpodeccHoHATBbHOM JesSTeIPHOCTH B 00JacTH OHOJIOTHH,
MEIUIMHBI, OMOTEXHOJIOT U, BETEPUHAPUH, CEIBCKOTO X03sIHCTBA, MUIIEBOM MPOMBIILIEHHOCTH, YIIIyOJIATh MO3HABATEIbHBIN
UHTEpEC, HANpPaBICHHBIH HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOLIEH Mpodeccud M MPOJIOJDKEHHE OHOJOTUYECKOTO
o0pa30BaHus B OPraHU3aIUsAX CPEHETO MPOPECCUOHATIBHOTO U BBICIIIETO 00Pa30BaHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTo npeameTa «buomnorus» B 11 knacce NOTKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHHUM O MECTE U POJIM OUOJIOTHUH B CUCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHUH COBPEMEHHOU
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B TTO3HAHUU 3aKOHOB MPHUPOABI U PEIICHUN SKOJOTUYECKUX MPOOIEM YEeIOBEUYECTBA, a
TaKXe B PELUICHUH BOIIPOCOB PAllMOHAJILHOTO MIPUPOI0NOIB30BaHUs, U B (POPMHUPOBAHUU IIEHHOCTHOT'O OTHOILIEHUS K IPUPO/IE,
0O0IIeCTBY, YEJIOBEKY, O BKJIaJIe POCCUMCKHUX U 3apYOEKHBIX yUEHBIX-OMOJIOI0OB B pa3BUTHE OMOJIOTHH;

YMEHHE BIAJAECTh CUCTEMOW OHMOJOTMYECKUX 3HAHUN, KOTOpas BKJIIOYAET ONpEICNICHHWs W IOHHWMAaHUE CYIIHOCTH
OCHOBOIIOJIATAlOUINX OMOJOTHYECKMX TEPMHHOB M TMOHATHM (BHI, »KocucTeMa, Ouocdepa), Ouosornyeckue TEOpUU
(aBontoninonHas Teopust Y. JlapBuHa, cuHTeTHueckas Teopusi s3Bomronuu), yuyenuss (A. H. CesepuoBa — 0 mOyTax u
HampasieHusx spoitonnn, B.M. Bepuaackoro — o Oumocdepe), 3akoHbl (reHeTmdeckoro paBHoBecus J[x. Xapmu u B.



Baitn6epra, 3apoasieBoro cxoactsa K. M. bapa), npaBuna (Munumyma 1O. JInbuxa, 3x010ru4eckoi mupaMuibl SHEPrun),
runote3sl (runote3a «mupa PHK» V. 'un6epta);

YMEHHE BIIaJIETh OCHOBHBIMH METO/IaMH HAyYHOTO ITO3HAHMUS, MCITOJIB3YEMBbIMH B OMOJIOTHYECKUX UCCIICTOBAHUSX JKUBBIX
OOBEKTOB M DJKOCHCTeM (OINHCaHHWE, H3MEpeHue, HaOII0JeHUe, OHKCIEPUMEHT), CIOCO0aMU BBISBJICHUS W OICHKH
AHTPONIOTEHHBIX H3MEHEHUH B TIPUPOJIE;

YMEHHUE BBIJEIATh CYIICCTBEHHBIC MPU3HAKHU: BUJOB, OMOTEOLIEHO30B, YKOCUCTEM U OMOChephl, CTaOUIU3UPYIOIIETO,
JBIDKYIIETO W Pa3pbIBAIOIIETO €CTECTBEHHOTO 0TOOpa, AJTIONATPUIECKOT0 U CUMIATPUYECKOTO BUI000PA30BaHMUS, BIUSHUS
JBIDKYIIUX CHJI DBOJIONMHM HAa TeHO(OH]| MOMYJISINU, MPUCTOCOOJEHHOCTH OPTraHU3MOB K cpejfie OOMTaHus, YepeIOBaHUS
HaIpaBJIEHUM IBOJIIOIIMHU, KPYTOBOPOTA BEIIECTB M MTOTOKA IHEPTUM B DKOCHUCTEMAX;

yMEHUE YCTaHaBJIMBAaTh B3aUMOCBS3M MEXKAYy IMPOIECCAaMH DSBOJIOIUHU, ABWXKYIIMMHU CHUJIaAMU aHTPOINOTEHE3a,
KOMITOHCHTaMH Pa3JIMYHbIX SKOCUCTEM U MPUCTIOCOOICHUSIMU K HUM OPTraHU3MOB;

YMCHHE BBISBJISATh OTIMYHMTEIbHBIC IPU3HAKA KUBBIX CHCTEM, IPHUCIOCOOJICHHOCTh BHJIOB K CpeJe OOWTaHWSI,
a0MOTUYCCKUX W OMOTHYCCKUX KOMITOHEHTOB SKOCHCTEM, B3aMMOCBS3€H OPraHM3MOB B COOOIIECTBaX, aHTPOIOTCHHBIX
U3MEHEHHI B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHTHI, OHOJOTHYECKYI0 TEPMHUHOJIOTHI0O W CHUMBOJIUKY JUIS
JI0Ka3aTeIbCTBA POJICTBA OPraHMW3MOB PAa3HBIX CHUCTEMATHYECKUX TPYIIN, B3aUMOCBS3M OPraHU3MOB MU Cpeibl OOMTaHWS,
€MHCTBA YeJIOBEUECKHUX pac, HEOOXOAUMOCTH COXPAHEHHI MHOT000pa3usi BUIOB U 9KOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS
IPUPOJIBI U YETIOBEYECTRA;

yMEHHE pelaTh OWOJOTUYECKHE 3a7aud, BBISBISATH MPUYUHHO-CICACTBEHHBIE CBSI3HM MEXIY HCCIETyeMbIMH
OMOJOTUYECKUMU MPOIIECCAMU U SIBJICHUSIMU, J€JIaTh BHIBOJIBI M IPOTHO3BI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMIONHATH JA0OpAaTOpHBIE W TpPaKTHYECKHe paboThl, cOOMIOAaTh MpaBwia MpH padbore ¢ y4eOHBIM U
1a60paTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJIBUTATh THIIOTE3bI, MPOBEPATh UX IKCIIEPUMEHTATBHBIMH CPEACTBAMU, (GOPMYIHPYS IIeNIb UCCIICIOBaHMSI,
aHAIM3UPOBATH MOTYUYEHHBIE PE3yIbTAThI U JIETIATh BHIBOIBI;

YMEHHE Y4acTBOBaTh B yUeOHO-UCCIEA0BATENbCKON paboTe M0 OMONOTKH, SKOJOTHN U MEAUIIMHE, TPOBOAUMOM Ha 0ase
IITKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJUYHO MPEACTABIATH MOJTYyUYEeHHBIC PE3YIbTaThl HA YICHHUYECKIUX KOH(PEPEHIIHSIX;



YMEHHUE OIICHWBATh TUIIOTE3bl M TEOPHH O MPOUCXOKICHUW >KU3HU, YEJIOBEKA M YEIOBEUECKHX pac, O NMPUYHMHAX,
MOCJEACTBUAX U CIIOCO0aX MpeaoTBpalleHUs r100aIbHBIX U3BMEHEHU B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayiied npodecCHOHANBLHOM IEATeIbHOCTH B 00JIaCTH OUOJIOTHH,
OKOJIOTHH, PUPOIOTIONB30BAHMSI, MEIUIIUHBI, ONOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3MCTBA, MUIIEBON
MIPOMBITIUICHHOCTH, YTJIYOJIATh ITO3HABATENbHBI HMHTEpPEC, HANpPaBJIICHHBIH HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIICH
npodeccuu U MPOJOKEHHE OHMOJIOTHYECKOro oOpa3oBaHWs B OpPraHM3AIMSIX CPeAHEro Mpo(eCCHOHATBLHOTO M BBHICIIETO
oOpa3zoBaHus.



TEMATHYECKOE IINTAHUPOBAHHE. 10 KJTACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne ni/m HanmeHoBaHMe pa3je/ioB U TeM KonTposbmbie | IIpakTiueckue (uu¢posrIe)
NMPOrpaMmblI Bcero paGoThi paBoThI gzg;;(c)::nenbﬂme
1 Buonorust kak Hayka 1 0 0
2 JKuBbIe crcTeMBI M UX U3ydEHHUE 2 0 0
3 Buonorus xinerku 0 0.5
4 XuMHU4YecKasi OpraHu3anys KIeTKN 10 1
5 CtpoeHrie U QYHKIIH KIETKH 8 0.5
5 I?Hihile(: BEIIECTB ¥ MPEBPAIllCHUE SHEPTHU B 9 05 1
7 HacneL[CTBeHIfaﬂ nHdopmanus u 9 0 05
peanuzanus e€ B KJIeTKe
Kv3HEeHHBIN UK KIETKU 6 1 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 1 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetnka — HayKa O HACIEACTBEHHOCTH U 5 0 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 0
14 I'eneruka yenoBeka 3 1 0.5
15 Cenekiusi OpraHu3MoB 4 0 1
16 buoTtexHonorust u cHHTETHYECKass OMOJIOTHS 4 1 0
17 PesepBHOE Bpems 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 13




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Komrponssie | Hpakruseckue (uu¢pposrIe)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4 0 0
MpeACTaBICHUHN B OMOJIOTHH
Muxkpo3BoiIOIUs U €€ pe3yabTaThl 14 1 2
Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6 0.5 0
4 3Hepl\ffecxo>1<)1eHHe Y Pa3BUTHE KU3HH Ha 15 0 15
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0 0.5
C OKpYy»Karollen cpeou
Opranu3Mebl ¥ cpesia 0OUTaHUS 0.5 15
DKOJIOTHS BUJIOB U TIOMYJISIIII 1 0.5
9 DKO0JIOTHS COOOIIECTB. DKOJIOTHYECKUE 12 0 05
CUCTEMBbI
10 buocdepa — rimobanpHas 3KocHCTEMA 0 0
11 UenoBek 1 OKpyKarolas cpeaa 1
12 PezepBHoe Bpems 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 7.5




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

KoaunuyecTBO 4acoB
Ne Jara

Tema ypoka Konrpoabusie | IIpakTuueckue 0P
n/n Bcero HU3YyYEeHUsS

padoTsbI padoThI

CoBpeMeHHast OMOJIOTHS — KOMITJICKCHAS HayKa.
Kpatkast uctopus pa3BuTHS OUOJIOTHH.
bronoruveckre Hayku v H3ydaeMble MU
npoOiembl. DyHIaMEHTAIBHBIE, PUKIIATHBIE H
MTOUCKOBBIC HAYIHBIC UCCIICJIOBAHMS B OMOJIOTHH.
1 3HayeHne 6Hvonorm/1 B q)opMI/IpOBaHfm 1 0 0 01.09.2023
COBPEMEHHOU €CTeCTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cBsizaHHBIC ¢ OMOIOTHUEH.
3HadeHre OMOJIOTUHU B IPAKTUUYECKOMN JACSITEIHHOCTH
YeJloBeKa: MEIUIIHE, CeIbCKOM XO3SHCTBE,

MIPOMBIIIJIEHHOCTH, OXPaHE MPUPOIBI.

JKuBbIe cHCTEMBI KaK IPEMET U3y4CHHS OHOJIOTHH.
CBOMCTBA )KHBBIX CUCTEM: €IMHCTBO XUMHYECKOTO
cocTaBa, JUCKPETHOCTh U I[EJIOCTHOCTD, CJI0XKHOCTh
U YIIOPSAI0YEHHOCTb CTPYKTYPhI, OTKPBITOCTD, 05.09.2023
caMOOpraHu3aIusi, CAaMOBOCIIPOU3BEICHHE,
pa3ApakuMOCTh, K3MEHYHBOCTh, POCT H Pa3BUTHE.

YpOBHU OpraHU3aIMH KUBBIX CHCTEM:
MOJIEKYJIIPHBIH, KJI€TOUHbIN, TKAHEBbIN,
OpraHU3MEHHBIN, MOMYISIIUOHHO-BUIOBOH,
9KOCHUCTEMHBIN (OMOTEOIICHOTHYECKHHA), 07.09.2023
ouochepnsiit. [Iporieccsl, MpouCcXoasIHe B )KUBBIX
cuctemax. OCHOBHBIE PU3HAKH KUBOTO. JKU3HB




Kak opMma cymiecTBoBanus marepun. Haykw,
M3YyYarolre KUBbIe CUCTEMBI Ha Pa3HBIX YPOBHSX
opranu3anuu. MzyueHnue »xuBbix cucteM. MeTo bl
Oounonorndeckoi Hayku. HaOoienue, n3mepenue,
AKCIIEPUMEHT, CUCTEMAaTH3aI1sl, METaaHaJIu3.
IloHsTHE O 3aBUCHMOM 1 HE3aBUCHMOM
repeMeHHOM. [ lnannpoBanne sKkcriepruMeHTa.
[TocranoBka u nmpoBepka runorte3. Hymnesas
runote3a. [lonstue BEIOOPKH U €€ JOCTOBEPHOCTD.
Pa36poc B Ouostornueckux qaHHbIX. OneHka
JIOCTOBEPHOCTH TIOJIYU€HHBIX PE3yJIbTaTOB.
[TpuumHBI HCKaKEHUST PE3YIbTaTOB SKCIIEPUMEHTA.
IloHsATHE CTATHCTHYECKOTO TECTA.

Knetka — cTpykTypHO-(GyHKIIMOHAIbHAS €IUHULA
»)uBoro. ctopust OTKpbITHA KJIeTKH. PaGoTh! P.
I'yka, A. JleBenryka. Knerounas teopus (T.
[[IBann, M. Illneiinen, P. Bupxo). OcHOBHBIE
MIOJIOKEHUSI COBPEMEHHOM KJII€TOYHON TEOPHH.

08.09.2023

MeTopl MOJIEKYJISIPHOM U KJIETOYHON OMOJIOTHH:
MUKPOCKOTHS, Xpomatorpadus, anekrpodopes,
METO/1 MEYEeHBbIX aTOMOB, Au(depeHrnaIbLHoe
HeHTpUPYrupoBaHue, KyTbTUBUPOBAHUE KIETOK.
DnexTpoHHas Mukpockomnus. [Ipaktuueckas padota
«3yueHne METOZI0B KJIETOUHOW OHOJIOTUU
(xpomatorpadus, 3nexTpodopes,
middepennnanbHoe neHTpupyruposanue, [11IP)»

12.09.2023

CraproBast KOHTpOJIbHas paboTa

14.09.2023




XUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U
YIbTPaAMHUKPO3JIEMEHTHI. Boga u €€ poJib kak
pacTBOPUTEIIS], peareHTa, y4acTue B
CTPYKTYPUPOBAHUU KJIETKU, TEIIOPETYIISAIUU.
MuHepanbHbI€ BEIIECTBA KIETKU, UX
Ouosorudeckas poJib. PO KaTHOHOB M aHHOHOB B
KJIETKE.

15.09.2023

Oprannueckue BeniecTBa kieTku. buomornueckue
nojauMepsl. benku. AMHUHOKUCIIOTHBIN COCTaB
oenkoB. JJaboparopHas padoTta «OOHapyx)eHne
OEJIKOB C TIOMOIIBI0 KAYECTBEHHBIX PEAKIIHID)

0.5

19.09.2023

CtpykTyphl 6€KOBOM MoJieKyibl. [lepBruunas
CTpYKTypa Oeika, IenTHIHas CBs3b. BropuuHas,
TpEeTUYHAas!, YeTBEPTUYHAS CTPYKTYPBHI.
Henatypanus. CoiictBa 6enkoB. Knaccudukarus
0enkoB. buonornyeckne GyHKIMH OCTKOB.

21.09.2023

10

VYraesonbl. MoHOCaxapuibl, qucaxapyuibl,
oJiMrocaxapupl U noiucaxapuapl. OO ian
CTPOCHHS B (PU3UKO-XUMUYECKUE CBOMCTBA
yrieBo10B. buonoruveckue GyHKIUHA YTIIEBOIOB.

22.09.2023

11

Jlunuaer. ['uapoduasHO-THAPOPOOHBIE CBOMCTBA.
Knaccudukanus munumos. Tpurimnepuipl,
dochonumuabl, BOCKH, cTepouibl. bruojoruueckue
¢byukun munuaoB. O0mue cBoicTBa
OMOJIOTUYECKUX MEMOpaH — TEKY4eCTh,
CIOCOOHOCTH K CaMO3aMBIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

26.09.2023

12

Hyxneunnossie kucnotsl. IHK u PHK. Ctpoenue
HYKJIEMHOBBIX kucnoT. Hykneotunsl. [IpuHnun

0.5

28.09.2023




koMrIiemMeHTapHocTu. [IpaBuno Yapradda.
Crpykrypa IHK — nBoiiHas cnupainsb.
MecroHaxoXaeHHe 1 OHoIoTHYecKre QyHKINU
JHK. Buast PHK. ®yukuun PHK B knetke.
JlaboparopHas padota «lccrnenoanne
HYKJIEMHOBBIX KUCJIOT, BBIJIEJIEHHBIX U3 KJIETOK
Pa3IUYHbBIX OPraHU3MOBY

13

Crpoenue monekynbl AT®. Makposprudeckue
cBs3M B Mosiekyine AT®. buonornyeckne QyHkunu
AT®. BoccTaHOBIEHHBIE IEPEHOCYUKH, UX
(YHKIMH B KJIETKE.

29.09.2023

14

Cexsenuponanue JJHK. MeToabl reHOMUKH,
TPAHCKPUIITOMHUKHU, TPOTEOMUKH

03.10.2023

15

CrpykTypHas OMoiorus: OMOXUMHYECKUE U
Onou3nIeCcKre UCCIIeIOBAaHUS COCTaBa U
MPOCTPAHCTBEHHOM CTPYKTYPBI OHOMOJIEKYI.

05.10.2023

16

THIBI KIIETOK: SyKapHOTHYECKas 1
npokaproTHueckas. CTpykTypHO-(yHKIIMOHAIbHBIC
oOpazoBanus kieTku. CTpoeHue
MPOKapHOTHYECKON KiIeTkH. KiierouHas creHka
OakTepuit U apxeii. OCOOCHHOCTH CTPOCHHS
reTepoTpodHO 1 aBTOTPO(HOM MPOKAPUOTUYECKUX
KJIETOK. MecTo U poJib POKApUOT B OMOIICHO3aX.

06.10.2023

17

Crpoenue u GyHKIHOHUPOBAHUE DYKAPHUOTUYECKOM
kietku. [IpakTrueckas padota «M3ydyenue cBOUCTB
KJIETOYHOI MeMOpaHbI»

0.5

10.10.2023

18

[Ina3marnyeckas MmemOpaHa (1mazmaiemMma).
CrpykTypa miaa3mMaTuyeckoi MeMOpaHbl.
TpaHcnopT BelecTB uepes3 MiIa3sMaTu4ecKyro

12.10.2023




MeMOpaHny: maccuBHbIN (nuddy3us, odneru€éHHas
mddy3ust), aKTUBHBIN (IEPBUYHBIN U BTOPUYHBII
aKkTUBHBIN TpaHcnopT). [lomynponuniaeMocTs
MeMOpanbl. PaboTa HaTpHii-KanueBoro Hacoca.
DHJIOIUTO3: MUHOIUTO3, (ParOUTO3. DK301MTO3.
Knerounas crenka. CTpykTypa u QyHKUNN
KJIETOYHOM CTEHKU pacTeHui, rpudos.LluTomnnasma.
HwuTo30mb. LlutockeneT. JIBuxkeHHE LIUTOIIA3MBI.

19

OnHoMeMOpaHHbIE OPraHOU/ bl KJIIETKU:
sHaoItazmatrudeckas cetsb (JI1C), anmapar
l'onpmxu, TM30COMBI, UX CTPOCHHE U (DYHKIIHH.
B3aumocBs3b 0lHOMEMOpaHHBIX OPraHOUIOB
kieTku. CTpoeHue rpaHyyIsspHOTO PETUKYIyMa.
Mexanu3m HanpasieHus 0enkos B DIIC. Cunres
pacTBopuUMBIX 6e1K0B. CHHTE3 KIIETOYHBIX
MemOpaH. ['majakuii (arpanyIspHBIN)
SHJIOTIIIA3MAaTUYECKU peTuKkynym. CekpeTopHas
¢byukuus anmnapata [Nonbmxu. Monudukanus
6enkoB B anmnapare ['onbmxu. CopTupoBKa OENKOB B
anmapare ['onbxu. TpaHCcoOpT BEHIECTB B KIETKE.
Bakyonu pacTuTenbHbIX KIIETOK. KileTOUHBIN COK.
Typrop. [Ipaktuueckas padora «13ydenue
JIBUKEHHS [IUTOTUIA3Mbl B PACTUTENBHBIX KIETKAX)

0.5

13.10.2023

20

IlonmyaBTOHOMHBIE OpPraHOU/BI KIETKU:
MUTOXOHApUH, IacTuel. [Ipoucxoxnenne
muToxoHApui n mactua. Cumobuorenes (K.C.
MepexxkoBckui, JI. Maprynuc). Ctpoenue u
(GyHKUIMU MUTOXOHApUNA U mmacTul. [lepBuunsle,
BTOPHUYHBIE U CJIOKHBIE TIACTHIbI

0.5

17.10.2023




(hOTOCHHTE3UPYIONTUX FYKAPUOT. XIIOPOTIIIACTHI,
XPOMOIUIACTBI, JISUKOTUIACTHI BBICIIUX PACTCHUM.
JlaboparopHas padota «MccrnenoBanue mia3mMon3a
Y JISTUTa3MOJIN3a B PACTUTEIBHBIX KICTKAX)

21

HememOpanusie opranonpl kietku CTpoeHHe U
(GyHKIMY HEeMEMOpPaHHBIX OPTaHOMIOB KIICTKH.
Pubocomel. [IpoMexyTouHble (PUIIaMEHTHI.

MuxkpoduiiaMeHTbl. AKTHHOBBIE MUKPO(QHIIAMEHTHI.

MplieyHble KJIETKH. AKTUHOBBIE KOMITOHEHTBI
HEMBIILIEYHBIX KJIETOK. MUKPOTPYOOUKH.
Knetounsrif nentp. CtpoeHue u 1BUKEHUE
KT'YTHUKOB U pecHU4eK. MUKpoTpyOOUKH
IUTOIUIa3Mbl. L{eHTpHOIIb.

19.10.2023

22

Anpo. O6omouka siapa, XpOMaTHH, KApUOTLIa3Ma,
STIPBIIIKK, KX CTPOCHHE U QyHKIMH. SnepHbIi
OenkoBwIi MaTpukc. [IpocTpaHcTBEHHOE
Pacroio’KeHHuEe XPOMOCOM B UHTEp(A3HOM sizIpe.
DyXpoMaTHH U rerepoxpomaTtt. benku xpomaruna
— TUCTOHBI. JIluHaMuUKa s71epHOil 000JI0YKHY B
muTo3e. Anepublii Tpancnopt. Kiierounsie
BKItoueHusl. CpaBHUTENbHAS XapaKTEPUCTHUKA
KJIETOK DYKapHOT (PacTUTENbHOM, >KUBOTHOH,
rpubHoii). JlabopaTtopHas pabota «3yueHue
CTPOEHUS KIETOK Pa3IMYHBIX OPraHU3MOBY»

0.5

20.10.2023

23

KonTtponsHas paborta

24.10.2023

24

AccuMWIALNS U JUCCUMWIALUS — IBE CTOPOHBI
MeTabonu3Ma. Tunsl o0OMeHa BellecTB:
aBTOTPOGHBIN U reTepoTpodHbIN. YyacTue

0.5

26.10.2023




KHCJIOPOAa B OOMEHHBIX IpoIIeccax.
DHepreTuyeckoe 00ecreyeHne KICeTKH:
npespaieHue AT® B 0OMEHHBIX MpOIIECCaX.
JlaboparopHas padoTa «/3yueHue KaTaIuTHICCKOM
aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUIIa3bl HITH
KaTtaja3bl)»

25

@epMEeHTAaTUBHBIN XapakTep Peakuid KIETOYHOTO
MeTtabonuzma. depMeHTsI, X CTPOEHHE, CBOICTBA U
MexaHu3M aerctBud. Kodepmentsl. Otanuus
(epMEHTOB OT HEOPraHMYECKUX KaTaIn3aTOPOB.
JlabopaTtopHnas pabota «3y4yeHue
(hepMEeHTaTUBHOTO pacUIeIIEHUs IEPOKCUIA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX)

0.5

27.10.2023

26

benku-akTuBaTOphl U OCIKU-UHTUOUTOPHI.
3aBUCHMOCTBH CKOPOCTH (DEpMEHTATUBHBIX PEAKITUI
OT pa3INYHBIX (PaKTOPOB.

07.11.2023

27

ABTOTpOGHBII THIT 0OMEHa BEIIECTB

09.11.2023

28

[TepBUYHBIN CHHTE3 OPraHUYECKUX BEIICCTB B
kietke. ®orocunTe3. Posb XJ10poIiacToB B
npouecce porocuHTe3a. CBETOBAas U TEMHOBAs
(dazel. Dotonpixanue, C3-, C4- u CAM-Tumst
¢dorocunTesa. [IpoaykTHBHOCTE ()OTOCHHTE3A.
Bnusinue pa3inuyHbix (paKTOPOB Ha CKOPOCTh
dhoTocunTe3a. 3HaUeHHE POTOCHHTERA.

10.11.2023

29

Xemocuntes. JlabopatopHas pabora «CpaBHeHUE
IPOIeCCOB (POTOCUHTE3A U XEMOCHHTE3a»

0.5

14.11.2023

30

XemocuHTe3. PazHooOpasue opraHu3mMoB-
XEMOCHHTETHKOB: HUTPU(ULHMPYIOLINE OaKTepHH,

16.11.2023




xKenez00aKkTepuu, cepoOaKTeprn, BOIOPOIHbIC
OakTepun. 3HaYCHUE XEMOCHHTE3a. AHaIPOOHbIE
opranu3msl. Bunel 6poxenust. [IpogykTbl
OpO’KEHUS U X MCIIOJIb30BaHUE YEIOBEKOM.
AHa’POOHBIE MUKPOOPTraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyaUTENN 00JIe3HEH
JlabopaTtopHnast pabota «CpaBHEHHE MPOIIECCOB
OpOKEHUS U JBIXaHUS»

31

AnpoOHBIE OpraHU3Mbl. JTalbl SHEPrETHUECKOTO
obMmeHa. [logroroBurensHelil sTamn. ['mukonus —
OECKHCIOPOHOE PACHIEIUIEHUE TITFOKO3bI.

17.11.2023

32

Bronornyeckoe okKucIIeHUE, WITH KIETOYHOE
JbIxaHue. Posib MUTOXOHIpUH B Mpolieccax
O6uosnoruueckoro okucienus. Llukanueckue
peakuu. OxkucnuTenbHoe GochopruIupoBaHHme.
DHeprus MeMOpPaHHOTO IPaInE€HTa MPOTOHOB.
Cunrte3 AT®: pabota mporoHHOW AT®-cHHTA3HI.
[IpenmyriecTBa a3poOHOTO MyTH 0OMEHA BEIIECTB
niepea aHa3poOHBIM. DP(HEKTHBHOCTH
SHEPreTHYecKoro ooMeHa.

0.5

21.11.2023

33

Peakiun matpuyHoro cuaresa. [lpuHimn
KOMIUIEMEHTAPHOCTH B PEAKIIUSIX MATPUIHOTO
cuHTe3a. Peanu3anys HaclleICTBEHHOM
nHpopManuu. ['eHeTHYECKUi KO, €ro CBOMCTBA.

23.11.2023

34

Tpanckpunuus — maTpuunbiii cuaTe3 PHK.
IIpuHLHKIIBI TPAHCKPUIILUU: KOMILJIEMEHTAPHOCTb,
AQHTUIIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Coszpesanne marpuunbix PHK B sykapuotudeckoit
knetke. Hexkogupyromue PHK.

24.11.2023




35

TpanciAnus u €€ 3Tansl. Y4acTue TPaHCIOPTHBIX
PHK B 6uocunrese 6enka. YcinoBust OnocuHresa
Oenka.

28.11.2023

36

KoaupoBanue aMuHokucaoT. Posib pubocom B
onocuHTe3e Oeka.

30.11.2023

37

COBpeMeHHI)IG MNpeaACTaBJICHUA O CTPOCHUU I'CHOB.
Opranuzanus reHoMa y IpOKapuoT U DYKaAPHOT.
Perynsuust akTHBHOCTH I'€HOB Y TPOKAPHOT.
I'mmoresa onepona (P. Kako0, XK. Mano).

01.12.2023

38

MouiekynspHble MEXaHU3MBI SKCIIPECCUU T€HOB Y
sykapuoT. Posibs XpoMaTuHa B perynsuuu padboTsl
reHoB. Perynsius oOMeHHBIX MPOIECCOB B KIIETKE.
Kiterounslii romeocras.

05.12.2023

39

Bupychl — HekieTouHble (hOPMBI JKU3HH U
obnuratHeie napasuTsl. CTpoeHue NpoCThIX U

CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprOdaros.

Kuznennsiit nukn JIHK-conepxanux BUpycoB,
PHK-coaepxarnux BupycoB, 6akrepuodaros.
OOpaTHas TpaHCKPHUIIMS, peBepTa3a, UHTErpasa.
[IpakTnueckas pabora «Co3nanue MOJIEIH BUPYCa»

07.12.2023

40

BupycHble 3a001¢BaHUs Y€JIOBEKA, JKUBOTHBIX,
pactenuii. CITNI, COVID-19, connanpHbie 1
MEIUIIMHCKUE MPOOICMBI.

08.12.2023

41

buonnpopmaTika: HHTErpanus 1 aHaiau3 OOJIBIINX
maccuBoB («bigdata») crpykrypHbIX
Ouonornyeckux AaHHbIX. HaHOTEXHOIOTHY B
ouonorun u Meauimue. [Iporpammupyemsie
¢ynkuu 6enkoB. CriocoObl JOCTaBKU JIEKAPCTB.

12.12.2023




42

KiteTouHslil UKL, €ro MepUoAbl U PEryIIsaLHUs.
Wutepdasza u Muto3. OCOOEHHOCTH TPOLIECCOB,
MpoTeKaroImux B nHTepdasze. [ToAroToBKa KIETKH K
nenenuto. [IpecunreTnyeckuii
(MOCTMUTOTUYECKUI ), CHHTETUUECKUN U
MIOCTCUHTETUYECKHH (IPEMUTOTHUECKUI) IEPUOIBI
uHTEpPasbl.

14.12.2023

43

Marpuunsiii cunte3 JJHK — pennukanus.
[IpuHnune! perumkanuu JTHK:
KOMIUIEMEHTAPHOCTb, MOJYKOHCEPBAaTUBHBIN
CUHTE3, aHTUIIAPAJUIEIBHOCTh. MexaHu3M
perukannu JJHK.

15.12.2023

44

Xpomocomsl. Ctpoenne xpomocoM. Tenomeps! n
Teromepasza. XpoMOCOMHBIN HA0Op KIETKH —
KapuOTHIL. JIUTUTOUHBINA U TAIIOUTHBIN HA0OPBI
xpomocoM. ['oMosioruunbie XpoMocoMmsbl. [TooBbIe
xpoMocomsl. JlTabopaTopHas paborta «3ydenne
XpOMOCOM Ha FOTOBBIX MUKPOIIpEnapaTax»

0.5

19.12.2023

45

Henenune kineTku — MuTo3. CTaguu MUTO3a U
MIPOUCXOAIINE B HUX MPOIECCHI.

21.12.2023

46

KonTtponsHas padorta

22.12.2023

47

Tumnbr Muto3a. KaprokuHes v MUTOKUHES.
buosornyeckoe 3HaueHne MuTo3a. Perymsnus
MHUTOTHUYECKOT0 UKJIa KieTKH. [Iporpammupyemast
KJleTouHasi Tubenp — anonto3. Kierounoe sipo,
XpOMOCOMBI, (DYHKIIHOHATbHAs TEHOMUKA.
JlaboparopHas pabota «Habnronenne Muros3a B

0.5

26.12.2023




KJIETKaX KOHUMKA KOPEILIKa JyKa (Ha TOTOBBIX
MUKpOIpernaparax)»

48

buonoruueckoe pazHooOpa3ue OpraHu3MoB.
OHOKJIETOUHBIE, KOJIOHUATBHBIE, MHOTOKJIETOYHbBIC
opranu3mbl. OCOOEHHOCTHU CTPOCHUS U
YKU3HEJIEATEIIbHOCTH OJTHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0 IHOKJIETOUHBIE TPUOBI,
OJHOKJIETOYHBIE BOAOPOCIH, APYTUE MPOTUCTHI.
KononunansHbie oprann3mMel. B3anmMocBsi3p yacten
MHOTOKJIETOYHOTO Opranusma. TkaHu, OpraHel U
cucTeMbl opraHoB. Opranu3M Kak €IMHOE ILIEJI0E.
I'omeocras.

28.12.2023

49

Txanu pacteHnid. TUIBI paCTUTEIBHBIX TKAHEH:
oOpa3oBaTelibHas1, HIOKPOBHAs, IPOBOISIIAS,
OCHOBHas1, Mexanndeckasi. OCOOEHHOCTH CTPOCHHUS,
(yHKIMIA 1 pacioIoKEHUs TKaHEeH B opraHax
pactenuii. JlabopatopHas padorta «3yuenne
TKaHEW pacTeHUN»

0.5

29.12.2023

50

TkaHu )KMBOTHBIX U YeloBeKa. TUIbI dKUBOTHBIX
TKaHEe: SIUTeNuanbHasl, COeTUHUTENbHAS,
MblleyHasi, HepBHas. OCOOEHHOCTH CTPOCHUH,
(GYHKIMI 1 paciofio>KeHUsl TKaHEl B opranax
KUBOTHBIX U 4yenoBeka. JlabopaTopHas paborta
«3yyeHne TKaHel KUBOTHBIX»

0.5

09.01.2024

51

Opraunbl. BereratuBHble 1 reHEpaTUBHbBIE OPTraHbl
pacteHnil. Oprassl 1 CUCTEMBI OPTaHOB KUBOTHBIX
n yenoBeka. DyHKIIMM OPraHOB U CUCTEM OpPraHOB.
JlaGopatopHas pabota «/3ydeHne opranoB
LBETKOBOT'O PACTEHUS»

0.5

11.01.2024




52

Omnopa Tena opranuszmos. Kapkac pacteHuil.
CkeneTsl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHBII 1 BHYTPEHHUN CKEJIET.
CrpoeHue U TUIIBI COEMHEHUSI KOCTEH.

12.01.2024

53

JIBr>keHre opraHu3moB. J[BrkeHne
OJIHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE,
KT'YTHKOBOE, pECHUYHOE. [[BH>KEeHUE
MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U HACTHH.
JIBr>KeHre MHOTOKJIETOYHBIX )KUBOTHBIX U
YyeJloBeKa: MblllleyHas cucreMa. Peduiekc.
CkeneTHbIe MBITIITBI U UX padoTa.

16.01.2024

54

[Tutanue opranusmos. [lornonieHne Boabl,
YIJIEKHCIIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacTEHUSIMH.

18.01.2024

55

[Iutanue xxuBoTHBIX. BHyTpHNoiOoCTHOE U
BHYTPUKJIETOUHOE nuuieBapenue. [luranue
MO3BOHOYHBIX KUBOTHBIX. OTIENbI
MuUIIeBapuTeabHOro TpakTa. [luieBapurenspHbie
xeinesbl. [IuieBapuTenbHas cucTemMa 4esioBeKa.

0.5

19.01.2024

56

Jprxanue opranu3MoB. JpIxaHue pacTeHUH.
Jbixanue xuBOoTHBIX. uddy3us razo yepes
MOBEPXHOCTH KJIeTKU. Ko)kHOe npIxaHue.
JlpixaTtenpHas moBepXHOCTh. JKabepHoe U NEroyHoe
JIBIXaHUE.

23.01.2024

57

[[LIXaHI/Ie IIO3BOHOYHBIX )XMBOTHBIX M YCJIOBCKA.
3BOHIOHI/IOHHOC YCIOXKHCHUC CTPOCHUS JIETKUX
ITO3BOHOYHBIX JKUBOTHBIX. I[BIX&TCJIBH&SI cucreMma
4yelnoBeKka. MexaHn3M BeHTUIALNHN JIETKUX Yy oTung 1

25.01.2024




MJICKOTIUTAIOIIUX. Perynsuns apixanus.
JlpIxaTenbHbIe 0OBEMBI.

58

Tpa"cnopT BEECTB y OPraHU3MOB. TpaHCIIOPTHBIE
CUCTEMBI pacTeHM. TpaHCIOPT BELIECTB Y
KUBOTHBIX. KpoBEeHOCHAs cucTteMa u €€ OpraHsl.

26.01.2024

59

KpOBCHOCHaﬂ CHUCTEMA IMTO3BOHOYHBIX )KUBOTHBIX U
gyenoseka. Cep/rie, KPOBEHOCHBIE COCY/IBI H KPOBb.
Kpyru xpoBooOpaiiienust. BOJIIOIIUOHHBIE
YCIIO)KHCHHSI CTPOCHUST KPOBEHOCHOU CHCTEMBI
MMO3BOHOYHBIX KUBOTHBIX. PaboTa cepama u eé
peryuanus.

30.01.2024

60

Beienenue y opranusmMoB. Beienenne y pacTeHui.
Beinenenue y xuBoTHbIX. COKpAaTUTEIBHBIE
BakyoJsi. Opransl BeiesieHUsT. PuabTpanus,
CeKpelysi 1 00paTHOE BCAChIBAaHHE KaK MEXaHU3MbI
paboTel OpraHoB BblAeneHus. CBSA3b MOJIOCTH Tela C
KPOBEHOCHOH U BBIICIUTEIBHON CUCTEMaMU.
Boienenue y mo3BOHOYHBIX dKUBOTHBIX U YEJIOBEKA.
[Touku. Ctpoenue u GpyHKIIMOHUPOBaHKE HEDPOHA.
OO6pa3zoBaHue MOYH Y YelIOBeKa.

01.02.2024

61

3amura y OpraHu3MoB. 3aluTa y 0JHOKJIETOYHBIX
opranu3MoB. Criopsl OakTepHii U IIUCTHI
IIPOCTENIINX. 3alIUTa Y MHOTOKJIETOYHBIX
pactenuil. Kyrukyna. Cpencrsa naccCUBHOU U
XUMHMUYECKOH 3amuThl. DUTOHIMIBI. 3alUTa Y
MHOTOKJIETOYHBIX KUBOTHBIX. [I0KpOBBI 1 HX
MIPOU3BO/IHBIE. 3alllUTa OpraHu3Ma oT 6ose3Hen

02.02.2024

62

NMMyHHas cucrema yenoseka. KieTouHslil u
r'yMOpaiabHbIi IMMYHUTET. BpoK1EHHBIN U

06.02.2024




nproOPeTEHHBIN Crienn(pUIECKU IMMYHHUTET.
Teopust KIOHaNBHO-CEIEKTUBHOTO MMyHHUTeTa (11
Opnux, @. M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OPraHu3MoB. Posb
BPOXJAEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX
3a00JICBaHHH.

63

PazapaxkuMocTh 1 peryssnus y OpraHu3MoB.
Pa3apaknMocTh y OJTHOKJIETOYHBIX OPTaHU3MOB.
Takcucsl. Pa3npaxuMocCTh U peryinsnus y
pactenuii. PocToBbie BENIECTBA M MX 3HAYEHUE.
HepBhas cucrema u pednexkropHas peryasuus y
KUBOTHBIX. HepBHas cucrema u €€ OTIebl.
OBOJIIOIIMOHHOE YCII0KHEHUE CTPOEHUSI HEPBHOM
CUCTEMBI y )KUBOTHBIX. OTAEIBI TOJJOBHOTO MO3Ta
MIO3BOHOYHBIX JKUBOTHBIX. Pediekc u
peduexTopHas nyra. besycioBHbIE U yCIOBHBIE
pedaekchl.

08.02.2024

64

I'ymopanbHas perymsiuus 1 SHIOKPUHHAs CUCTEMa
KUBOTHBIX U 4yenoBeka. JKenes3bl S3HIOKPUHHOMN
CUCTEMBI U UX TOPMOHBL. JleiicTBre TOPMOHOB.
B3anmocBsI3b HEPBHOM U SHAOKPUHHOW CUCTEM.
l'unoTtanamo-runoduzapHas cucrema.

0.5

09.02.2024

65

®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecrooe
(BKJIIOUAst BEreTaTUBHOE) U 110JI0BOE. Buibl
0ecroJIoro pa3MHOXKEHUS: IOYKOBaHUE,
CHOpyJIsALuUs, (parMeHTalIysl, KIOHUPOBaHHE.

13.02.2024

66

ITonoBoe Pa3MHOKCHHC. ITonoselie KJICTKH, UJIN
TaMCTHhI.

15.02.2024




67

Meiio3. Cranuu meiiosa. [loBenenue xpomocom B
Meio3e. Kpoccunrosep. buonaorudeckuii CMbICI
M€i103a U MOJIOBOTO IMpouecca. Meno3 u ero MecTo B
KU3HEHHOM LIMKJIE OPTraHU3MOB.

16.02.2024

68

[IpenzaponpiieBoe pazButue. I'ameTorenes y
*KUBOTHBIX. [looBbIe xkene3pl. OOpa3zoBaHue U
pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaTrorenes u
ooreHe3. CTpoeHHe MOJIOBBIX KIETOK.
OmtofoTBOpeHNE M YMOPHOHATIFHOE PAa3BUTHE
KUBOTHBIX. CIOCOOBI OTIIIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTenorenes. JlabopatopHas pabota
«I/I3y‘-IGHI/Ie CTPOCHHA MMOJIOBBIX KJIECTOK Ha rOTOBBIX
MUKpOIIperapaTaxy

0.5

20.02.2024

69

NnnuBuayanbHOE pa3BUTHE OPraHU3MOB
(oHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHU
opranu3mMoB. Mop@dorenes — oJiHa U3 TJIaBHBIX
npo6sieM smOpuosorun. Konuenmust MOphoreHoB u
Mozenu Mopdorenesa. Ctaauu sMOpruorenesa
YKUBOTHBIX (Ha IpuMepe JiAryku). Apooienune.
Tunel npobnenus. [leTepMHHUPOBaHHOE U
HeJIepMUHUPOBaHHOE JIpoOienue. brnacTyna, TUIIBI
6nactyn. OcoGeHHOCTH APOOICHHUS
MJICKOTTUTAIOIIHX.

22.02.2024

70

3apo/bllieBbIe JIUCTKU (TacTpyIsLus). 3aKkiaaKa
OPraHoB M TKaHEH U3 3aPOJIbIIIEBBIX JTUCTKOB.
B3anmHOe BiMsiHME YacTel pa3BUBAIOLLIETOCS
3apopiiia (3MOpHOHATbHAS MHIYKIINSA). 3aKIaaKa
IJIAaHA CTPOEHMS )KUBOTHOIO KaK pe3yJIbTaT
HEpaApXUYECKUX B3aUMOJEHCTBUM T€HOB. BriusiHue

27.02.2024




Ha YMOPHOHATIBFHOE Pa3BUTHE PA3TUIHBIX (DAKTOPOB
OKpYKarollen Cpeibl.

71

Poct u pa3zButue xkuBoTHbIX. [locTaIMOpHOHAIBHBIN
nepuo. [Ipsmoe u Henpsimoe passutue. PasButue ¢
MeTaMop(}o30M y 6€CITO3BOHOYHBIX M TIO3BOHOYHBIX
KUBOTHBIX. bronornueckoe 3HaueHre NpsiMoro u
HENpsIMOTO Pa3BUTHS, UX PACIIPOCTPAHEHHE B
npupojie. Tunel pocra )XUBOTHBIX. DAKTOPHI
pErynsimu pocta KUBOTHBIX U ueroBeka. Ctaguun
MOCTAMOPHOHAIBHOTO PA3BUTHS Y )KMBOTHBIX U
yenoBeka. [leproibl OHTOreHe3a YesloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKHEe TPOLECCHI.
JlabopaTopHast pabota «BbIsiBIIeHHE TPU3HAKOB
CXO/ICTBA 3apObIIIEH MO3BOHOYHBIX KHBOTHBIX)

0.5

29.02.2024

72

Pa3zmHuoxkenue u pazsutue pacreruil. ['lameroput u
cropodut. Meiio3 B )KU3HEHHOM IIMKJIE PaCTEHUH.
OO6pazoBaHue CIop B MpoIiecce Meio3a.
I'amerorenes y pacrenuii. Omio0TBOPEHUE U
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J{BoliHOE
OTIOIOTBOPEHUE Y LIBETKOBBIX PACTCHHIA.
OO6pazoBaHue U pa3BUTHE CEMEHU. MeXaHU3MBbI
PEryNslMy OHTOTeHe3a Y paCTEHUH U )KUBOTHBIX.
JlaboparopHas pabota «CTpoeHHEe OpraHoB
Pa3MHOKEHHSI BBICIIMX PACTCHUII»

0.5

01.03.2024

73

Hctopus cTaHOBIIEHHS U pa3BUTUS FT€HETUKU KaK
Hayku. PaboTsl I'. Mennens, I'. ne ®@pu3za, T.
Moprana. Ponb 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. Kossiosa, H. U.

05.03.2024




Basunosa, A. H. benozepckoro, I'. /I. Kapneuenko,
10. A. ®wmmnuenko, H. B. Tumodeena-Pecosckoro.

74

OCHOBHBIE TEHETHYECKHE TTOHITHS U CUMBOJIBI.
['omonoruyuHbie XpOMOCOMBI, AJIJICIbHBIC TeHBI,
aIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBINA U
PELeCCUBHBIN MPU3HAK, TOMO3UTOTAa, TETEPO3UTOTA,
YuCTas TUHUS, THOPUIBI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE METO/IbI TEHETUKHU: THOPUIOTIOTHUECKHH,
LATOJIOTUYECKHAN, MOJIEKYJIIPHO-TEHETHYECKU.
JlabopaTtopHnast padota «Jlpo3oduiia kak 00bEeKT
T€HETUYECKUX UCCIIEIOBAHUI

0.5

07.03.2024

75

Mounorubpuanoe ckpemuBanue. [lepBblii 3aKkoH
Menpenst — 3aK0H eAMHO0O0pa3rs THOPUIOB TIEPBOTO
nokoJsieHus. [IpaBuiio nomunupoBanusi. Bropoi
3aK0oH MeHemns — 3aKOH pacllleryIeHHs PU3HAKOB.
[Ipaktuueckas padota "M3yuenue pe3ynbTaToB
MOHOTHOPHTHOTO CKPEIIMBAHUS Y IPO30hUIhI"

0.5

12.03.2024

76

HI/ITOJ'IOI"I/ILIGCKI/IC OCHOBBI MOHOFI/I6pI/I,I[HOFO
CKpCUIMBaHU. I'mmoTe3a 4nucTOTHI TaMET.

14.03.2024

77

AHanuzupyoiee ckpenupanue. [[poMexxyTouHbIi
XapakTep HacleoBaHus. Paciienyienue npu3HakoB
MIPY HETIOJTHOM JIOMHUHUPOBAHUMU.

15.03.2024

78

JurubpunHoe ckpeuuBanue. TpeTuii 3akoH
MeHienst — 3aKOH HE3aBUCHMOTO HACJIE€JOBAHUS
IpU3HAKOB. L{UTOIOrNYECKHE OCHOBBI
aurudpuaHoro ckpemuBanus. [Ipaktnyeckas
paboTa «3ydyeHue pe3yabTaToB AUTHOPHIHOTO
CKpPELIMBaHUA y APO30(PUIIB»

0.5

19.03.2024




79

KontponsHas padora

21.03.2024

80

CueruieHHOE HaclieZJoBaHuEe Npu3HaKkoB. PaboTsl T.
Moprana. CuernieHHOe Hacle10BaHUEe T'eHOB,
HapyIICHUEC CUCIIJICHHUA MCKAY 'CHaMU.

22.03.2024

81

XpOMOCOMHasl TEOpUsl HACIIECTBEHHOCTH

02.04.2024

82

I'eneTnka nona. XpoMOCOMHBIN MEXaHU3M
onpe/eNieHus noja. AyToCOMBI U TIOJIOBbIE
XpOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIN
noJ1. I'eHeTH4ecKas CTpyKTypa MOJIOBBIX XPOMOCOM.
Hacnenosanue npu3HaKoOB, CLETUIEHHBIX C ITOJIOM.

04.04.2024

83

I'enotun kak nemoctHas cucrema. [lneorponus —
MHOKECTBEHHOE JIEUCTBUE I'eHa. MHOKECTBEHHBIHI
arenu3M. B3anMoaelicTBue HeallJIeIbHBIX T€HOB.
KommnementapHocTs. Onuctas. [lommepust.

05.04.2024

84

['eHeTnyeckuii KOHTPOJIb PA3BUTHS PACTECHUM,
KUBOTHBIX U YEJIOBEKa, a TaKKe (PU3MOIOTHUECKUX
MIPOLIECCOB, MOBEJACHUSI U KOTHUTUBHBIX (DYHKITUH.
I'eneTnyeckue MexaHU3MbI CUMOUOTeHe3a,
MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH — apa3uT» U
«X035IMH — MUKpoOHOMY. ['eHeTn4eckue acreKThbl
KOHTPOJISl U U3MEHEHHUS HACJIEICTBEHHOM
nH(OPMALIUY B TOKOJIEHUSX KIIETOK U OPraHU3MOB.

09.04.2024

85

BsaumoneiicTBue reHOTHIIA U CPEIbI IIPH
dbopmupoBannu penotuna. I3MeHUUBOCTH
npu3HakoB. KauecTBeHHbIE U KOJTMYECTBEHHBIE
MpU3HaKu. Busibl ”3MEHUNBOCTH:
HEHACIEACTBEHHAsl U HACIEACTBEHHAs.

11.04.2024




86

MonudukanroHHas U3MEHIUBOCTL. PoJb cpesipl B
(hopmupoBaHuH MOAU(PHUKAITIOHHON H3MEHUYNBOCTH.
Hopwma peaknuu nmpusHaka.

12.04.2024

87

Bapuanuonsslil psj v BapuanuonHas kpusas (B.
Noranncen). CoiicTBa MOAU(PUKAITIOHHON
n3MeHunBocTH. JlaboparopHas pabota
«HMccnenoBanne 3aKOHOMEPHOCTEN

MO IU(UKAITMOHHON 3MeHYNBOCTH. [locTpoeHune
BAPUALIMOHHOTO PsiZia U BApUALIMOHHON KPHUBOI»

0.5

16.04.2024

88

T'enoTunmyeckas n3MeHUYNBOCTH. CBOMCTBA
T€HOTUITHYECKON NM3MEHUYNBOCTH. BUIIEI
TEHOTHITMYECKON H3MEHUYMBOCTH: KOMOWHATHUBHAS,
MyTarmoHHas. KoMOnHaTHBHAsI H3MEHUYNBOCTb.
Meiio3 1 nMoJa0BOM MPOIECC — OCHOBA
KOMOMHATHBHOM U3MEHUYMBOCTH. Pob
KOMOMHATHBHOM U3MEHUYMBOCTH B CO3JIaHUU
T€HETUYECKOTO pa3Hoo0Opasus B mpeienax 0qHOTOo
BHUJIA.

18.04.2024

89

MyTanroHHasi U3MEHUYUBOCTh. Buabl MyTanuii:
TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHbIE U
WHIYIUPOBAaHHbIE MyTallUU. SInepHble U
nuTomazMarndeckue myranuu. CoMmatuyeckue u
MoJIoBble MyTauuu. [IpuunHbBl BOBHUKHOBEHUS
MyTauuid. MyTareHsl ¥ X BIUSHHE Ha OpPraHU3MBIL.
[IpakTuueckas paborta «MyTtauuu y apo3oduist (Ha
TOTOBBIX MUKpPOIIpernapaTax)»

0.5

19.04.2024

90

3aKOHOMEPHOCTH MYTALIMOHHOTO MpoIecca. 3aKOH
TOMOJIOTUYECKHUX PSAIOB B HACIIEICTBEHHOU
n3menunBoctr (H.W. BaBunos). Buesaepnas

23.04.2024




M3MEHUYUBOCTb U HACJIEICTBEHHOCTb. DIUI'€HETUKA
U SMIUTCHOMHKA, POJIb SMUT€HETUYECKUX (PAKTOPOB
B HACJICZIOBAaHUH U H3MEHUYUBOCTH (DEHOTUITUIECKUX
IIPU3HAKOB Y OPTaHU3MOB.

91

KapuoTumn yenoeka. MexayHapoHas nporpamma
uccleI0BaHus reHoma yesoBeka. [Ipaktuueckast
pabota «CocTraBieHHe U aHAIU3 POJIOCIOBHO

0.5

25.04.2024

92

MeTop! U3ydeHusl TEHETUKH YeJIOBEKa:
FeHEeaJOTHYSCKU, OJTM3HEI[OBBIH,
[UTOTCHETUYECKUH, TIOMYJISIIHOHHO-
CTaTUCTUYECKNN, MOJIEKYIIPHO-TEHETUYECKUH.
CoBpeMeHHOE OMpe/IeTICHUE TeHOTUIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM yucie ¢ moMmonisto [TIP-
aHann3a. HacrmemcrBenHbie 3200 1eBaHUs YeI0BEKa.
['eHHBIC 1 XpOMOCOMHBIE 0O0JIE3HU YEITIOBEKA.
Bose3nu ¢ HacnencrseHHON
MPEePacoI0KEHHOCThIO. 3HAYEHUE MEIUIIMHCKOM
TEHETHKU B IPEAOTBPAILICHUHN U JICYEHUU
reHEeTHYEeCKUX 3a00JIeBaHUN YeaoBeKa. Meauko-
FEHETHUYECKOE KOHCYIbTUpOoBaHue. CTBOJIOBbIC
KJIeTKH. [[OHATHE «T€HEeTUYECKOTO Tpy3ay.
DTUYECKHE aCIEKThI HCCIICIOBAaHUM B 00JaCTH
peIaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.
I'eneTnveckue hakTOphI MOBBIIEHHOM
YyBCTBUTEIHLHOCTHU YeNOBEKa K (PU3UUECKOMY U
XUMHUYECKOMY 3arpsI3HEHUIO OKPYKaroUIed Cpeibl.
['eneTnueckas mpeapacnonoKeHHOCTh YEJIOBEKa K
MMaTOJIOTHSIM.

26.04.2024




93

KontponsHas padora

30.04.2024

94

JlomecTukanus u ceNneKius. 3apoKIeHUE CEICKIIUN
u nomectukanuu. Yuenue H. M. Bapuiosa o
[lenTpax mpoucxoxIeHUs U MHOTO0Opa3us
KyJbTYPHBIX pacTeHul. PoJib celeKunu B CO3JaHUU
COPTOB pacTeHUM U MOPOJ1 KUBOTHBIX. CopT,
MOopo/Jia, IMTaMM. 3aKOH TOMOJIOTUYECKUX PSIJIOB B
HacieacTeeHHou n3menunBocty H. Y. Basunosa,
€ro 3HaYeHHe Ui CEJIEKIIMOHHON pabOThI.
JlabopaTtopHnas paborta «3y4yenne copToB
KYJIbTYPHBIX PACTEHUN U TMTOPOJT JOMAITHUX
YKUBOTHBIX)»

0.5

02.05.2024

95

MeTtomp! ceneKiMoHHON paboThl. cKyCcCTBEHHBIN
0TOOP: MacCCOBBIM M UHIUBUIYAIbHBINA. DTarbl
KOMOMHAIIMOHHOU cenekuuu. VcnplTanue
MIPOM3BOIUTENECH 1O TOTOMCTBY. OTOOP 1O
T€HOTHITY C TTIOMOIIBIO OIIEHKH (DeHOTHUTIA
IMOTOMCTBA ¥ OTOOP IO TEHOTHUITY C IIOMOIIIO
ananuza JIHK. MckyccTBeHHBI MyTareHes3 Kak
METO/ CEJICKITMOHHOM paboThl. PagualimoHHbIN 1
XUMUYECKUN MYyTareHe3 Kak MCTOYHUK MYyTalHuil y
KyJIbTYpHBIX (hopm opranusmoB. McnonszoBanue
F€HOMHOI'0 PEIAKTUPOBAHUS U METOJIOB
pexomOunanTHeix JJHK 115 momydyenust ucxoiHoro
Marepuana ais cenekuu. [lonyyenue
MOJIUIIIONI0B. BHYTpHBHI0Bas THOPHUIN3AIINSL.
biM3kopoICTBEHHOE CKpPEILIMBAHKE, UITU
uHOpuUHT. HepoacTBeHHOE CKpellMBaHue, U

0.5

03.05.2024




ayTOpuauHr. ['eTepo3uc u ero NnpuuuHLI.
Hcnonp3oBaHue retepos3unca B CEICKIHM.
Otnanénnas rudbpunmzanus. [Ipeogonenue
Oecrutous MEXBHIOBBIX THOpUA0B JlabopaTtopHas
paboTa «M3y4yeHue MEeTOI0B CETECKIIH PACTCHHID»

96

JlocTrKeHMs! CeNeKIUU PaCTEHUI U AKUBOTHBIX.
[IpaxTnueckas padota «IIpuBuUBKa pacTeHUI»

07.05.2024

97

CoxpaHeHHe U U3y4eHHE TeHETUYECKUX PECYPCOB
KYJIbTYPHBIX PACTEHUN U UX JUKUX POAVYEH JUIS
CO3aHMSI HOBBIX COPTOB U THOPHUIOB
CENIbCKOXO35MCTBEHHBIX KYJIBTYP

09.05.2024

98

OOBEKTHI, UCTIOJIb3yeMbIE B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYIbTYPHI,
MHKPOOPTaHU3MbI, UX XapaKTePUCTHUKA.
TpanuuronHast OMOTEXHOJIOTHS: XJIeO0TIeUeHHE,
MOJTyYCHUE KUCITOMOJIOYHBIX MPOIYKTOB,
BHUHOIeTMe. MUKPOOHOIOTHYECKUI CHHTE3.
OOBEKTHI MUKPOOHOJOTUYECKUX TEXHOJIOTHUH.
[TpousBoicTBO OENKa, aMUHOKHUCIIOT U BUTAMHHOB.
[IpakTrueckas padota «M3ydeHne 0ObEKTOB
OHOTEXHOJIOT UM

0.5

10.05.2024

99

Co31aHne TEXHOJIOTUN U HHCTPYMEHTOB
LIeJIEHAPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS FTEHOMOB C LIE€JIbI0 MOTyYSHHS
OpPraHu3MOB U UX KOMIIOHEHTOB, COJIEpXKallluX HEe
BCTpEYAIOLIUeCs B IPUPOJie OMOCHHTETUYECKUE
nytu. Knerounas naxenepust. MeTo bl KyJIbTypbl
KJICTOK U TKaHeW pacTeHUH U )KUBOTHBIX.
Kpunob6anku. Comarnyeckas ruOpuau3anus u

14.05.2024




comaruueckuii amOpuorenes. Vcmonp3oBaHue
rariIouJI0B B CeJICKUUM pacTeHul. [lonyuenue
MOHOKJIOHQJIbHBIX aHTUTel. Mcnonb3oBanue
MOHOKJIOHQJIBHBIX U TOJUKJIOHAIbHBIX aHTUTEI B
MeauiuHe. VIckyccTBEHHOE OIUI0A0TBOPEHUE.
PexoHCTpyKIHA SMIEKIETOK U KIIOHUPOBAHKE
KUBOTHBIX. METO/I TPAaHCIUIAHTALIUH SAEP KIETOK.
TexHonoruu 0310poOBIIEHUS, KyIbTUBUPOBAHUS U
MUKPOKJIOHAJIBHOTO Pa3MHOKEHUS
CEJIbCKOXO3SIHCTBEHHBIX KYJIbTYD.

100

XpOMOCOMHAs U T€HHAasl HHKEHEPHSl.
HckyccTBeHHBIN CUHTE3 T€HA U KOHCTPYHPOBAHHE
pexom6unanTHeiX JIHK. Co3nanue TpaHcreHHbIX
opranu3MoB. JlocTHXEeHHS U TEPCTIEKTUBBI
XPOMOCOMHOM ¥ TEHHOW WHKEHEPUH.
DKOJIOTHYECKHE U ITHYECKHUE TIPOOIEMBbI TEHHOM
MHXCHEPUU.

16.05.2024

101

Menununckue onorexnosoruu. IloctrenoMuas
nudposas meaununa. [11P-1uarnoctuka.
MeTab0JIOMHBIN aHaJIM3, TeHOIIEHTPUYCCKUI
aHaJIM3 MPOTEOMa YEJIOBEKa JJIsI OIIEHKH COCTOSHUS
€ro 3/710pOBbs. VICroJIb30BaHNE CTBOJIOBBIX KJIETOK.
TaprerHas tepanus paka. 3D-OnonHKeHepHs IS
pa3paboTku (hyHIaMEHTAIbHBIX OCHOB
MEIULMHCKUX TEXHOJIOTHH, CO3TaHus
KOMILJIEKCHBIX TKaHEH COYEeTaHUEM TEXHOJIOTUH
TPEXMEPHOrO OMOTPUHTHUHTA U cKaPPOIAUHTA IS
peuieHus 3a/1a4 NePCOHATM3UPOBAHHON METULIUHBI.
Co3nanne BEKTOPHBIX BAKIIMH C LIEJIbIO

0.5

17.05.2024




oOecrieyeHnss KOMOMHUPOBAHHOM 3aLIUTHI OT
Bo30yauteneit OPBU, ycranoBienue
MOJICKYJIAPHBIX MEXaHHU3MOB (1)yHKIII/IOHI/Ip0BaHI/Iil
PHK-conepxaiux BUpycoB, BBI3bIBAIOIINX 0CO00
OITacHEIE 3a00JIEBAHMS YEIIOBEKA U JKMBOTHBIX.

102

Pesepaubriit ypok. [loBTopenue, 06001ienue,
CHUCTEeMaTH3allns 3HAHUI

21.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

0P

OpouornonHas teopust Y. Jlapsuna.
[Ipeanocslnkn BOSHUKHOBEHHUSI TapPBUHUA3MA.
JKusHb n HayuHas nestenbHOCTh Y. JlapBuHA.

05.09.2023

JIBM>Kylye CHIIbl ABOJIFOIMA BHIOB 110 Y.
JlapBuHY (BBICOKAst ”HTCHCHBHOCTH
Pa3MHOKCHHsSI OPTaHU3MOB, HACJICICTBEHHAS
M3MEHYUBOCTh, 00pH0Oa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

06.09.2023

Bbopr0a 3a cymecTBoBaHuE, €CTECTBEHHBIN U
HMCKYCCTBEHHBIN 0TOOD

06.09.2023

OdopmieHne CHHTETHIECKON TEOPUH
sposonuu (CTD). HelirpansHas Teopus
sBosrorui. CoBpeMeHHast HBOJTIOIMOHHAS
OuostoTHsl. 3HaUEHUE YBOJIIOIUOHHON TEOPUU B
(hOpMUPOBAHHUU €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpA.

12.09.2023

OTansl 9BOJIIOIMOHHOTIO IIpoLecca:
MUKPOSBOJIIOIHA U MAKPO3BOJIOIHA

13.09.2023

[Momynsus kak 3JIeMeHTapHas eIMHUIA
sBosroIH. COBpEMEHHBIE METOBI OLIEHKH
TeHETHYECKOTO pa3HO00pas3us U CTPYKTYPHI

13.09.2023




nomyssinuil. I3Menenune reHooHIa MOy s IUH
KaK JIEMEHTApHOE 3BOJIIOLUOHHOC SBJICHUE.

3akoH reHeTu4eckoro pasHoBecus [[x. Xapau,
B. BaiinGepra. Jlaboparopnas pabota
«BbIsIBICHHE U3MEHYHBOCTH Y 0COOEH 0JIHOTO
BHJIa»

0.5

19.09.2023

OnemeHTapHbIe (PAKTOPHI (IBUKYLIUE CHUIIBI)
9BOJIOIMH. MyTallMOHHBIN ITpoLIECC.
KomOunaTtuBHas nsmeH4MBOCTSh. J{peiid renos —
cllydaiiHble HEHaIlpaBJICHHbIE H3MEHEHHUS
4acTOT AJIJIENIEN B MOIMYJIALHSIX.

20.09.2023

Dddext ocHoBaTend. DPpdexT OyTbUIOYHOTO
TOpJbIIIKaA. CHImKeHnEe TeHETHYECKOT O
pa3zHo0Opa3usi: MPUIUHBI U CIICICTBHSL.
[TposiBnenune ¢ dekra aperiha reHoB B OOIBIIUX
Y MAJTBIX TTOMYIISUSX.

20.09.2023

10

Murpauyu. M30aamus nonyssimuii:
reorpaduueckas (MpoCTpaHCTBEHHAs),
Ounosornueckasi (pernpoayKTHBHAas)

26.09.2023

11

EcrecTBenHbIi 0TOOP — HaNpaBIAOMUNA (HaKTOp
sBOIOIMH. POPMBI €CTECTBEHHOTO 0TOOpA:
JBUKYIINHA, CTAOMITU3UPYIOLTUH, pa3phIBAIOIIHIA
(IM3pyNTUBHBIN).

27.09.2023

12

[TonoBoii 0T60p. BOo3HMKHOBEHWE 1 ABOJIFOIUS
COIIMAIILHOTO HOBEAECHUS KUBOTHBIX.

27.09.2023

13

[Iprucnoco6aeHHOCTh OPraHU3MOB Kak
pe3yJpTaT MUKPO3BOIIOLMH. BO3HUKHOBEHKE
MPUCTIOCOOJICHUN Y OPraHu3MoB. ApoMOP(O3bI
u uanoananrtanuu. JlaboparopHas paborta

0.5

03.10.2023




«Mzyuenue apomopo30B 1 uAMOAIANTALUHN Y
pacTeHUM U KUBOTHBIX»

14

[Tpumeps! TpUCIOCOOICHUH Y OpPraHU3MOB:
Mopdororudeckue, (HU3H0IOrHICCKUE,
OHMOXMMUYECKHUE, TOBEICHUYECKHUE.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTH
opranu3moB. Jlaboparopnas paboTa
«[Ipucnocobienus opraHu3MOB U UX
OTHOCHTEIIbHAS 11eTIECO00Pa3HOCTH)

0.5

04.10.2023

15

Bun, ero xputepun u crpykrypa. JlabopaTopHas
pabota «CpaBHEHHE BUIOB TIO
MOP(}OJIOTHIECKOMY KPUTEPHIO)

0.5

04.10.2023

16

M3onsiimst — kirodeBoit pakTop
BH1000pazoBanus. [1ytu u crmocoObl
BHUJI000Pa30BaHUA: aJUIONATPUUYECKOE
(reorpaduyeckoe), CHUMIIATPUUIECKOE
(?KOJIOTHYECKOE), KMTHOBEHHOEC)»
(monurIIonAM3aIus, THOPUIN3ALINS).
JIMTeNbHOCTh ABOJIIOLIMOHHBIX MTPOLIECCOB.
Mexanu3mbl GopMHUpPOBaHUS OMOJIOTUYECKOTO
pazHoOOpa3usl.

10.10.2023

17

PoJib 3BOJTIOIIMOHHON OMOJIOTHH B Pa3paboTKe
HAYYHBIX METOJIOB COXPaHCHUS
O0ropa3zHo0Opasus. MUKPOIBOIIOIUS U
KODBOJIIOIHS TAPA3UTOB M UX XO35CB.
Mexanu3mbl (GOpPMHUPOBAHUS YCTOWIHUBOCTH K
AHTHUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEl.

11.10.2023

18

KonTponsHas pabora

11.10.2023




19

Meroas! U3y4eHUs: MaKpOIBOJIIOLUN.
[TaneoHTOIIOTHUECKHE METOIbI U3yYECHUS
sBostonuu. [lepexonnbie popmbl U
(brIIoTeHEeTHYECKHE PSIIbI OPTaHU3MOB.

17.10.2023

20

buoreorpaduueckre MeTOabI H3y4EeHUS
sBosroru. CpaBHEHHE GIIOPHI U (hayHBI
MaTEepUKOB M OCTpOBOB. broreorpaduyeckue
obnactu 3emnu. Buapl-oHIEMUKH U PETUKTHI.

18.10.2023

21

OMOpPHUOIOrMYECKHUE U CPABHUTEIBHO-
MOP(HOJIOTHIECKHE METOIBI N3YUCHUS
3BOJIFOIIUH. I'eneTnueckne MeXaHU3MBI
HBOJTIOIIUN OHTOTEHE3a ¥ MOSIBIICHHSI
SBOJIFOITMOHHBIX HOBIIECTB. T'omostornunsIe 1
aHAJIOTUYHBIC OPTaHbl. PyIrMeHTapHbIC OpTraHbI
Y aTaBU3MBbI

18.10.2023

22

MoutekynsapHO-TeHeTHUecKue, OMOXUMHUYECKUE
Y MaTeMaTHYeCKHUEe METO/Ibl U3YUEHUs
3BOIONMH. ['OMOJIOTHYHBIE T€HBI.
CoBpeMeHHbIE METO bl TOCTPOCHUS
(buIOreHeTUYECKUX IEPEBbEB.

24.10.2023

23

OO61re 3aKOHOMEPHOCTH (ITpaBUJIa) BOJIIOIHH.
[Mpunnmn cmensl pynkuuii. Heobparumocthb
IBOJIIOIUH.

25.10.2023

24

AnantuBHas panuanus. HepaBHOMEpHOCTh
TEMIIOB DBOJIIOLHH.

25.10.2023

25

HayuHble runoTe3bl MpOUCXOKICHUS )KU3HU Ha
3emiie. AOHOTEHe3 U MaHCIEPMHUSL.

07.11.2023

26

JloHay4yHble pEACTaBICHUS O 3aPOKICHUN
XKU3HU (KpeanroHu3M). [ umoresa mocTossHHOTO

08.11.2023




CaMO03apOosKICHUS )KU3HU U € OMPOBEPKCHHE
oneitamu ®@. Penu, JI. Crnannannanm, JI.
[Tactepa. ITpoucxoxaeHue KU3HU U
acTpOOHOJIOTHSL.

27

[InanerapHas (TeoJorunyecKkas) BOTIOIKS.
XuMu4deckasi BOTIONUA. AOMOTEHHBIN CUHTE3
OPraHWYECKUX BEIIECTB U3 HEOPTAHHMUECKUX.
Omnprt C. Mumniepa u I'. FOpu. O6pazoBanue
MOJMMEPOB U3 MOHOMEpoB. KoarepBaTHas
runore3a A. Y. Onapuna, runore3a nepBUYHOTO
oynroHa J[>x. XoseliHa, TeHETHIeCKast
runote3a ['. Mémnepa. Pubo3umsrl (T. Uek) u
runote3a «mupa PHK» V. T'mnbepra.
®dopmupoBaHre MeMOpaH U BOBHUKHOBEHNE
MIPOTOKJIETKHU.

08.11.2023

28

I'nmotesnr 3apOXKACHUA )KU3HU

14.11.2023

29

Hctopus 3emnu 1 METObI €€ N3y4EeHUS.
Hckomnaemblie opraHMuecKue OCTaTKHU.
I'eoxpoHonorus u e€ Metoibl. OTHOCUTEIbHAS U
abCoTIOTHAsI TEOXPOHOJIOTUSL.
['eoxpoHonoruyeckas mKasa: 30Hbl, APHbI,
nepuo/sl, dnoxu. Jlaboparopuas padota
«3yyeHne u onucaHue NCKOMAeMbIX OCTATKOB
JPEBHUX OPTaHU3MOBY»

0.5

15.11.2023

30

HauanbHbie Tamnbl OpFaHquCKOﬁ 3BOJIFOIIHUH.
IlosBeHHE U PBOIIOLIMS MEPBLIX KIICTOK.
9BOJ’IIOI_[I/I$[ MeTaboar3Ma. Bo3HUKHOBEHHE
TICPBBIX 9KOCHUCTEM. COBpeMeHHHe MI/IKp06HHe
OMOIIIIEHKHU KaK aHAJIOT MEPBLIX HA 3emite

15.11.2023




coobuiectB. CtpomaronuTsl. [IpokaproTs 1
9YKapUOTHI.

31

[IpoucxoxaeHue 3ykapuoT (CHMOUOTEHE3).
DBOJIIOIMOHHOE TIPOUCXOKACHHE BUPYCOB.
HpOI/ICXO)KHGHI/Ie MHOTI'OKJIETOYHBIX
OpraHu3MoOB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIII
MHOTOKJICTOYHBIX OPTraHU3MOB.

21.11.2023

32

OcHOBHBI€ ATaIbI BOJIOLUYU BBICHIUX PACTEHUH.
OcHoBHble apoMop( 03kl pacTeHU. Bbixon
pactenuit Ha cymry. [losiBiieHrE CIOPOBBIX
pacTeHuil U 3aBoeBaHue UMU cymu. CeMeHHbIe
pactenust. [IponcxoxaeHne HBETKOBBIX
pactenuii. [Ipaktuueckas pabora «/3yuenue
0COOEHHOCTEHN CTPOCHUS PACTEHUN Pa3HBIX
OTZEIOB)»

0.5

0.5

22.11.2023

33

OCHOBHBIE ATaITBI YBOJIOIMH KHBOTHOTO MHpA.
OcHoBHbIE apoMOP( 03kl )KUBOTHBIX. BeHackas
(dayna. KeMOpuiickuii B3pbIB — ITOSIBIICHHUE
COBpPEMEHHBIX THIIOB. [IepBbIe XOpIOBBIC
XKHUBOTHBIC. )KU3HB B BOJIE.

22.11.2023

34

OBouroIMs N03BOHOYHBIX. [Ipoucxoxaenue
ampuobuii u pentunuii. [IpoucxoxacHue
MJIEKONIUTAIMMX U NTUL. [IpruHIMD KinroyeBoro
apomopdo3za. OcBoeHre 6eCrI03BOHOUYHBIMU U
[103BOHOYHBIMU KMBOTHBIMU CYIIU.
[Ipaktuyeckas padora «M3yueHue
0COOEHHOCTEH CTPOEHMSI MO3BOHOYHBIX
KUBOTHBIX»

0.5

28.11.2023




35

PazButue xxu3HM Ha 3emMIie IO 3pam U
MEpUOJIaM: apXeu, MPOTEPO30H, NAJIE030H,
Me3030H, KaitHo301. O0111as XapakTepucTuKa
KJIUMaTa ¥ re0JIOTHYECKUX IPOLIECCOB.
[losiBiEeHME U pacUBET XapaKTEPHBIX
OpraHu3MoB. YTIeo0pa3oBaHHE: €r0 YCIOBHS U
BJIMSIHUE HA Fa30BbIl COCTaB aTMOC(EpHI.

29.11.2023

36

MaccoBble BBIMUPAHUS — dKOJIOTHUECKHE
KpH3UCHI nponuioro. IIpuunns! u cnenctus
MAaCCOBBIX BBIMUPAHHI.

29.11.2023

37

CoBpeMEHHBIN YKOJOTHYECKNN KPU3UC, Er0
ocobenHoctu. [IpobGiema coxpaHeHust
OropazHooOpa3us Ha 3emiie.

05.12.2023

38

CoBpeMeHHast CUCTeMa OPraHUIeCKOTO
MIPOIILIIOTO

06.12.2023

39

[IpuHIMIBI KIaccuPUKAIIN OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI
OpraHu3MOB.

06.12.2023

40

KountponsHas paborta

12.12.2023

41

Pazpaenb! u 3agaun anTpomnosiorui. MeTo b
anTpomnosorud. CTaHOBJICHUE TTPEACTABICHUH O
MIPOMCXOXKACHUH YeJloBeKa. Pennruno3neie
BO33peHus. COBpeMEHHbIE HAyYHbIE TEOPUH

13.12.2023

42

CXO0JICTBO YeJIOBEKA C )KUBOTHBIMH.
CucreMaTHyecKoe MOJIOKEHHE YeIOBEKA.
CBHIETEILCTBA CXOICTBA YEIOBEKA C
KUBOTHBIMH: CPaBHUTEIHHO-MOP(HOIOTHYECKHE,
AMOPHUOJIOTUYECKHUE, (PUZHUOJIOTO-
OHMOXUMUYECKUE, MoBeaeHYeckue. OTauuns

0.5

13.12.2023




YeJIoBeKa OT KUBOTHBIX. [IpsiMoxoxkaeHue 1
KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB.
Pa3BuTHe rosioBHOro Mo3ra u BTOpou
CUTHAIILHOU cucTeMbl. JlabopaTopHas pabora
«M3ydenue 0coOEHHOCTEH CTPOCHUS CKelleTa
YEJIOBEKA, CBA3AHHBIX C IPSIMOXO0KICHHEM)

43

JIBmxyiue cuitbl ((pakTophl) aHTPOIIOTEHE3a:
OUOJIOrHYeCKUe, COIUAIbHEIC.

19.12.2023

44

CooTHoIIeHNEe ONOJOTMYECKUX U COIIAAIbHBIX
(hakTOpOB B aHTPOIIOTEHE3E

20.12.2023

45

OcHoOBHBIE CTaANK aHTpoTIoreHe3a. PanHue
4esl0BeKooOpa3Hble 00€3bsHbI (IPOKOHCYIIBI) U
paHHUE MMOHTHJIBI — OOIIHE MTPEIKH
YeJIOBEKOOOPa3HBIX 00€3bsH U JIIOJICH.
ABCTpaJIONUTEKHN — IBYHOTHUE MPEIKHU JTIOJICH.
YenoBek yMenbli, MEpBbI€ U3TOTOBICHUS
opyaui Tpyaa. HenoBek MpsMOXOISIINN U
TIePBBIN BBIXO/I JIFO/ICH 3a Tipenebl AQpuku.
UYenoBek reigenb0eprekuii — 00Imui mpeox
HEaHJAEePTAIbCKOTO YEJIOBEKa U YeJIOBEeKa
pazymHoro. YesoBek HeaHIepTaIbCKUN KaK BU]T
JOJIEH XOJIOAHOTO KiInuMaTa. YenoBek pa3yMHbIN
COBPEMEHHOTO THIIA, ACHUCOBCKUN YETOBEK,
OCBOEHHE KOHTHHEHTOB 3a mpenenamMu AQpuxku

20.12.2023

46

ITaneoreneTnka u majaeoreHOMHKa

26.12.2023

47

OBOJIIOLMS COBPEMEHHOTO YEJIOBEKA.
EctecTBeHHBII 0TOOP B MOMYJIALUAX YETOBEKA.
MyTanuoHHBIH NPoOLEecC U NOTUMOPPU3M.
[TomynsmoHHBIE BOJIHBL, Apeli( reHos,

27.12.2023




MuUrpanus u «3QpQPeKT 0CHOBATEISD» B
MOTYJISIUSAX COBPEMEHHOTO YEJIOBEKA.

48

UYenoseueckue pacel. [lonsarue o pace. bonpmue
pachkl: eBporeouiHas (eBpa3uiickas), aBcTpalio-
HerpouHas (PKBaTopuaibHas), MOHIOJIOUIHAS
(a3maTcko-aMepuKaHckasi). Bpems u nmytu
pacceneHus yeaoBeka 1o niaaHere. EauHcTeo
yenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh pacu3Ma.
[Iprcnoco6aeHHOCTh YeI0BeKa K pa3HbIM
YCIOBHSIM OKpYy»Karollen cpenpl. Binsinue
reorpaduueckoit cpessl U aApeiida reHoB Ha
MOPQOJIOTHIO U PU3NOJIOTHIO YEIOBEKA.
[IpakTnueckas pabora «3ydyenue
9KOJIOTUYECKUX aJanTalli YeIoBeKa»

0.5

27.12.2023

49

MexauciuIInHapHbIe METOAbI B (PU3NYECKON
(6rosornueckoif) aHTPOIIOJIOTHH.
DBOJIIOIIMOHHAS aHTPOTIOJIOTHS U
MaJI€0aHTPOIIOIOT U YEJTOBEUECKUX TOMYISAIUH.
buoconuansHbIe UCCIIEIOBAHUS PUPOIBI
yejioBeka. MccneaoBaHnue KO3BOJIOIHAH
OMOJIOTMYECKOI0 1 COLMAIILHOIO B UEJIOBEKE.

09.01.2024

50

3apoxKIEHUE U pa3BUTUE IKOJIOTUH B TpyAax A.

I'ym6onpara, K. @. Pynbse, H. A. CeBepiioBa, O.
I'exkens, A. Tencnu, B. H. CykauéBa. Pa3zaenbt

Y 3a/1a4¥ 9K0J0ruu. CBs3b 3KOJOTUH C JPYTUMH
HayKaMH.

10.01.2024

51

Metoas! skoioruu. Ilonesrie Ha6J'IIOI[eHI/I}I.
3KCHepI/IMeHTH B 3KOJIOTUHA: IIPUPOAHBIC U

0.5

10.01.2024




nabopaTtopHbie. MoenupoBaHue B 3KOJIOTHH.
MOHHUTOPHHT OKPYKAIOLLIEH Cpelbl: JTIOKAIbHBIM,
peruoHanbHbIN U 17100anbHbIN. JlabopaTopHas
paboTa «M3y4eHue MEeTOI0B KOJIOTHYECKIX
HCCIIEA0BaHUN

52

3HadeHne YKOJIOTMYECKUX 3HAHUN I
4eJ0BeKa. DKOJIOTMYECKOe MUPOBO33PEHHUE KaK
OCHOBA CBS3€H YEJI0BEYECTBA C IPUPOIOH.
POopMHUPOBAaHUE IKOJOTUYECKON KYJIBTYPBI U
9KOJIOTUYECKOH IPaMOTHOCTH HACEJICHUSI.

16.01.2024

53

DKojoruveckue (pakTopsl U 3aKOHOMEPHOCTHU UX
neiictus. Knaccudukamus 3K010ri4ecKux
(hakTOpoB: abMOTHYECKUE, ONOTUYECKHE,
anTponoreHHsle. O01IMe 3aKOHOMEPHOCTH
nercTBus 3Kosorndeckux (pakropos. [IpaBuio
vmuanmyMa (K. [lnpenrens, FO. JInbux).
TonepanTHOCTH. DBPUOMOHTHBIC U
CTEHOOMOHTHBIE OPraHU3MBI.

17.01.2024

54

Abuotnyeckue akropsl. CBET Kak
IKOJIOTHUYECKHH (akTop. [leficTBre pa3HBIX
Y4aCTKOB COJIHEYHOT'O CIIEKTPa Ha OPraHU3MBbI.
DKOJOTUYECKHE IPYIIbl PACTEHUN U )KMBOTHBIX
10 OTHOIIEHUIO K cBeTy. CUTHalIbHAS POJIb
ceeta. ®otonepuoausm. JlabopaTopHas padorta
«BblsiBIeHUE TPUCTIOCOOIEHNH OPraHU3MOB K
BITUSIHUIO CBETa»

0.5

17.01.2024

55

Temnepatypa Kak SKOJIOTHUeCKUi (HakTop.
[lelictBue TemnepaTypbl Ha OpraHU3MBbl.
[TolikuoTepMHBbIE U TOMOMOTEPMHBIE

0.5

23.01.2024




OpraHu3Mbl. DOBPUTEPMHBIE U CTEHOTEPMHbIE
opraau3msl. JlaboparopHast pabota
«BblsiBIEHUE NPUCIIOCOOJIEHNI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPbI»

56

BnaxHOoCTh Kak 3K0J0rHuecKkuii hakrop.
[IpucniocobneHns pacTeHu K MOIEPIKaHUIO
BoJHOrO Gananca. Kinaccudukanus pactenuii mmo
OTHOIIEHUIO K BoJie. [Ipucnocobnenus
KMUBOTHBIX K H3MEHEHHIO BOJJHOTO PEKHUMA.
JlabopaTopHast paboTa « AHATOMHUYECKHE
0COOEHHOCTH PaCTEHUM U3 pa3HbIX MECT
oOuTaHu»

0.5

24.01.2024

57

Cpensl 0OuTaHUsI OPTaHU3MOB: BOJIHAS,
Ha3eMHO-BO3/yIITHAS, TOYBEHHAs, TTyOMHHAS
MTOINIOYBEHHAS], BHYTPHOPTaHU3MEHHASI.
DU3NKO-XUMHYECKHE 0COOCHHOCTH Cpel
obutanus opranu3MoB. [IpucnocoOnenus
OpPraHWU3MOB K )KHU3HHU B Pa3HBIX Cpe/ax.

24.01.2024

58

buonoruueckue put™mbl. BHeninue u
BHYTpeHHHE pUTMbI. CyTOYHBIC U TOJUYHBIC
puTMBL. [Iprcnoco6IeHHOCTh OPraHu3MOB K
CE30HHBIM U3MEHEHUSIM YCIOBHH JKU3HH.

30.01.2024

59

Xuznennsie popmbl oprann3moB. [lonsitue o
®)u3HeHHOU popme. JKuzHeHHbIE POPMBI
pacTeHuii: IepeBbs, KyCTApHUKHU, KyCTAPHUUKH,
MHOTOJIETHHE TPaBbl, OJJHOJIETHHE TPABHI.
Kuznennsle GOpPMBI KUBOTHBIX: THAPOOUOHTEI,
re0OHOHTHI, a3pOOHOHTEL. OcOOEeHHOCTH
CTpOEeHUS ¥ 00paza KU3HU.

31.01.2024




60

buotnueckue dakropsl. Buasl Onotnyeckux
B3aMMOJICCTBHI: KOHKYPEHLIUS, XUIIITHUYECTBO,
cum0buo3 u ero Gopmel. [lapazurusm,
KooIepalus, MyTyaju3M, KOMMEHCAIN3M
(KBapTUPAHTCTBO, HAXJICOHUYECTBO).
Herpoduueckue B3anmMoaelicTBUS (TOMMYECKUE,
dhopuueckue, hadpuueckue).

31.01.2024

61

KonTtponrHas padora

06.02.2024

62

3HayeHne OMOTHYECKUX B3aUMOIEHCTBUI ISt
CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie OOUTaHUS.
[TpuHIUIT KOHKYPEHTHOTO UCKITFOUCHUS.

07.02.2024

63

DKOJIOTUYECKHE XapaKTEPUCTUKH ITOITYJISIHH.
[Nomymsius xkak 6uosoruyeckas cucrema. Poib
HEOHOPOJAHOCTHU Cpefbl, GU3UIECKUX OaphepoB
1 0COOEHHOCTEN OMOJIOTUN BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYPbI
MOMYJSAIHAM.

07.02.2024

64

OcHoBHbBIE TIOKa3aTeNIN MOMYJISIINN:
YHUCIIEHHOCTb, IUIOTHOCTb, BO3pACTHAS U
MI0JIOBAsi CTPYKTYpa, POKIaeMOCTh, IPUPOCT,
TEMII POCTa, CMEPTHOCTh, MUT'PALIUSL.

13.02.2024

65

DKkonoruyeckas CTPYKTYpa IOIYJISILUHA. OI_IeHKa
YUCJICHHOCTH NOITYJISLNH.

14.02.2024

66

[[I/IHaMI/IKa MOIyJIsInuu 1 eé peryisnust.
broTnueckuii moTeHIMan MOITYJISILIUHA.
MO,ZLCJ'H/IpOBaHI/IC JAUHAMHKU MOIYJISIIUAH.

14.02.2024

67

KpuBble pocTa YNCIEHHOCTH NOMYJIALIHH.
KpuBsle BbDKMBaHMS. Perysisnus 4McIeHHOCTH
NOMYJISALUI: poiib GAKTOPOB, 3aBUCSIINX U HE

20.02.2024




3aBUCSIIUX OT INIOTHOCTH. DKOJIOTUYECKUE
cTpareruu BUJoB (r- u K-ctparerun).

68

[TousTHE 00 PKOJIOrMYECKON HUIIIE BUA.
MecroobOuTanne. MHOTOMEpHast MOJIETTh
skoJiornyeckoit Humm Jx. M. XaTunHcoHa.
Pa3mepbl 3KOJIOrHYeCKOr HUILIHN.
[ToTreHnmanpHas U peaTM30BaHHAs HUIIIH.
JlabopaTtopHnast paborta «IIpucnocodnerus
CEMSIH paCTEHUHN K pacCEICHUIO»

0.5

21.02.2024

69

Bun kak cucrema nomyssiuii. Apeaisl BUIOB.
Bubl 1 ux )KM3HEHHBIE CTPATETHH.
OKOJOTMYECKUE DKBUBAJIEHTEI.

21.02.2024

70

3aKOHOMEPHOCTH MOBEJICHUS U MUT AUt
JKUBOTHBIX. bHojiornueckne nHBa3suu
YY)KEPOJIHBIX BUJIOB.

0.5

27.02.2024

71

CoobmecTBa opraan3MoB. bruorieHos u ero
cTpykrypa. CBsI3u MEXly OpraHU3MaMH B
OHOLIEHO3E.

28.02.2024

72

DKocucTeMa Kak oTKpbITas cuctema (A. Jx.
Tencnu). @yHKIIMOHATBHBIE OJIOKH OPraHU3MOB
B 9KOCHCTEMeE: MPOJIyLIEHThI, KOHCYMEHTHI,
penyueHTsl. Tpodudeckue ypoBHU.
Tpoduyeckue nenu u cetu. AOUOTUYECKHE
6moku sxocucteM. [1ouBbI 1 Wbl B
IKOCUCTEMaX.

28.02.2024

73

KpyroBopoT BelecTB 1 NOTOK 3HEPTUHU B
9KOCHCTEME

05.03.2024

74

OcHoBHBIC TTOKa3aTeIN YKOCHCTEMBI. brnomacca
" IpOaYyKIU:.

06.03.2024




75

DKOJIOTHUECKUE MTUPAMUIbI YK Cell, 0MOMAacChl U
SHEPTUH.

06.03.2024

76

Junamuka sxocuctem. Karactpoduueckue
nepectpoiiku. @nykryanuu. HanpaBineHHbie
3aKOHOMEPHbIE CMEHBI COOOIIECTB — CYKIIECCUU.
[TepBuuHbIE U BTOPUYHBIE CYKLIECCHU U UX
MPUYUHBL. AHTPOTIOTEHHBIE BO3/ICHCTBUS Ha
cykueccuu. KimumakcHoe coo011ecTBo.
buopa3HooOpasue 1 noJHOTa KPyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

12.03.2024

77

[IpuponHbIE S5KOCUCTEMBI. DKOCUCTEMBI 03€p U
peK. DKOCHCTEMBI MOPEN U OKEAHOB

13.03.2024

78

[IpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI TYHP,
JIECOB, CTEIEH, MYCThIHb

13.03.2024

79

AHTPOIIOTEHHBIE SKOCUCTEMBI.
Arposkocuctema. ArporeHo3. Paznuuusa Mexmy
AHTPONOTEHHBIMU U MIPUPOTHBIMU
9KOCUCTEMAaMH.

19.03.2024

80

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTBI
yp6o3kocucteM. ['opojckas dopa u dayHa.
CuHaHTpOIU3AIUS TOPOJICKOH (DayHBI.
buostorndyeckoe u X031CTBEHHOE 3HAYCHHE
arpodKOCHCTEM U YPOOIKOCUCTEM.
[Ipaktuyeckas padora «/3ydyeHue u onrcanue
ypOOIKOCHUCTEMBI»

0.5

20.03.2024

81

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX
B3aMMO/ICHCTBHI OPraHU3MOB B SKOCHCTEMaX.
Pounp kackagHoro 3¢ ¢exra 1 BUIOB-
saudUKaTOpoB (KIIFOUEBHIX BUIOB) B

20.03.2024




(yHKIMOHMPOBAHUH 3KOocHcTeM. [lepenoc
SHEPrUU U BELECTB MEXY CMEXHBIMU
JKOCHCTEMAMHU. Y CTONYMBOCTH OPraHU3MOB,
MOMYJISIIUI U SKOCUCTEM B YCIOBUAX
€CTECTBEHHBIX U aHTPOITOTE€HHBIX BO3ICHCTBU.

82

MexaHu3Mbl BO3CUCTBUS 3arpsA3HEHUM pa3HbIX
TUIIOB Ha CyOOPraHU3MEHHOM, OPTraHU3MEHHOM,
MOIYJIALIMOHHOM M DKOCUCTEMHOM YPOBHSIX,
OCHOBBI 9KOJIOTHYECKOT0 HOPMUPOBAHMS
AHTPOTIOIE€HHOI'0 BO3JAEHCTBHSL. MeTon0JI0THs
MOHHUTOPHHIA €CTECTBEHHBIX M AHTPOIIOTE€HHBIX
JKOCHUCTEM.

02.04.2024

83

buocdepa — obmennanerapHas o0oyouka
3emiiu, TJe CyIIeCTBYET UIIU CYIIecTBOBaJla
KW3Hb. PazBuTHe npencraBienuii o ouochepe B
Tpynax 2. 3tocca. Yuenue B. U. Bepnaackoro o
ouocdepe. Obmactu 6nochepsr u €€ coctas.
JKupoe BemectBo Onocdepsl U ero PyHKIIUH.

03.04.2024

84

3aKOHOMEPHOCTH CYIIIECTBOBaHHS OHOCHEPHI.
Ocob6enHoctu 6uocheps! Kak rIodoaTbHON
AKOCHUCTEMBI. J[MHAMUYeCcKOe paBHOBECHUE B
ouocdepe.

03.04.2024

85

KpyroBopoThl BEIIECTB 1 OMOTEOXUMHUYECKHUE
UKIIBI (YIJIepo/a, a30Ta). PUTMUYHOCTD
SIBJICHUH B OHocdepe.

09.04.2024

86

3oHanbHOCTH Ouochepsl. [lonstue o 6Guome.
OcHOBHBIE OMOMBI CYILIU: TYH/Ipa, XBOWHBIE
Jieca, CMEIIaHHbIe U IIUPOKOJMCTBEHHBIE Jieca,
CTEIH, CaBaHHBI, ITYCTBIHH, TPOIIMUYECKHE Jieca,

10.04.2024




BBICOKOTrOpbs. Kilmmar, pacTUTEeNbHBIN U
KUBOTHBI MUp OMOMOB CYIIIH.

87

YcroitunBocTh 6nocdepsr. CTpyKTypa u
(yHKIHUS )KUBBIX CHCTEM, OI[CHKA UX
peCcypCHOro nmoTeHnrana u ouochepHorx

GyHKIUH.

10.04.2024

88

KonTtponsHas pabora

16.04.2024

89

DKOJIOTUYECKHE KPU3HUCHI U UX TIPUYHHBI.

17.04.2024

90

Bo3sgeiicTBue yenoBeka Ha 6uocdepy.
3arpsi3HEHUEe BO3AyIIHOU cpenbl. Oxpana
BO3/yXa. 3arpsi3HEHHE BOJIHOM cpenbl. OxpaHa

BOJIHBIX pecypcoB. Pa3pymenne noussl. OxpaHa

MTOYBEHHBIX pecypcoB. MI3MeHeHne kaumara.

17.04.2024

91

AHTpOTIOT€HHOE BO3JICHCTBUE HA PACTUTEIbHBIN

Y )KUBOTHBIN MUP

23.04.2024

92

OxpaHa paCTUTEIBHOTO U )KHBOTHOTO MHUDA.
OcHOBHbBIE IPUHILIUIIBI OXPaHbl TPUPOJIBI.
Kpacupie kauru. Oco60 oxpaHseMble
npupoaubie Tepputopun (OOIIT).
Boranuueckue cajpl U 300JI0THYECKHE TAPKU.

24.04.2024

93

OCHOBHBIC IIPpUHOUIIBI YCTOﬁQHBOFO pa3sBUTUA
YCJIOBCUCCTBA U IIPUPOABI.

24.04.2024

94

PanronansHOE IPUPOIOIONB30BAHIE U
COXpaHeHHEe OMOJIOTMYECKOT0 Pa3Ho0Opa3us
3emun. OO1IHe 3aKOHOMEPHOCTH TI00aTBbHBIX
9KOJIOTUYECKUX Kpu3ucoB. OcoOeHHOCTH
COBPEMEHHOTO KPU3HCa U €r0 BEepOsITHBIE
MOCIIE/ICTBUSL.

30.04.2024




O6006mienue mo TeMe «MUKPOIBOIIONUS U €€

95 1 0 07.05.2024
PE3yIbTaThDY

96 O6o06mienue o TeMe «MaKpOIBOJIOUS U € 1 0 08.05.2024
Pe3yIbTaThDY

97 O6o06mmenue o Teme «I[IponcxoxacHue n 1 0 08.05.2024
pa3BUTHE )XKU3HU HA 3eMIIe)»

98 O6006menue mo Teme «IIpoucxoxaeHue 1 0 14.05.2024
YelIoBeKa — aHTPOIIOTCHE3)

99 O06o01menue Mo Teme «IKOJIOTUsI — HayKa O 1 0 15.05.2024
B3aMMOOTHOIICHUSIX OPTaHH3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpeia 1 0 15.05.2024
oOUTAHUS

101 O606111eH1Ee 10 TeMe «DKOJIOrUs BUIOB U 1 0 91.05.2024
TOMYJISIITHI

102 O606menue o Teme «buocdepa — rmodanbHas 1 0 99 05.2024
KOCUCTEMA»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




YUYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOI'O NTPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
* buonorus. buonoruyeckue cuctemsl u npoueccel, 10 knace/ Tepemo A.B., Iletpocosa P.A., O6miecTBo ¢
orpaHnyeHHoi oTBeTcTBEHHOCThIO « 1Ol MHEMO3HNHA»

* buonorus. O6mas 6uonorus, 11 knace/ 3axapos B.b., MamonToB C.I'., Conun H.U., 3axaposa E.T.; nox penakuueit
3axaposa B.b., O0uiecTBo ¢ orpaHMuYeHHON OTBETCTBEHHOCThIO «JIPODAY; AkinonepHoe ob1ecTBo «M3aaTeancTBO
«IIpocBemienue»

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

Mertoaudeckoe nmocooue kK yueonuky. buomorus 10-11 xmacc

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

OnexTpoHHbIN 0Opa3zoBarenbHbIi pecype "A cnam EI'D. Cpennee obmee oopazosanue"”. AO U3narenbcTBo
"IIpocBenienue"

DnexkTpoHHBIN 00pa3zoBatenbHbIN pecype "lomamnue 3ananus. Cpennee obmiee oOpazoBanue. buonorus". AO
MznatensctBO "l[IpocBemenue”

Tpenaxep "O6mako 3nanui" buonorus. 10 kmacc, OO0 "®dwuszukon Jlad"

Tpenaxep "O6nako 3nanuit" buonorus. 11 kinacc, OO0 "®uzukox Jlad"



