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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yuyebHomy mpenmery "buonorus" (mamee - Ouosorus) Ha ypOBHE
cpeaHero ooiiero oopazoBanus paspadborana Ha ocHoBe DenepaabHOTO 3aK0Ha OT 29.12.2012
No 273-03 «O06 o6pazoBanuu B Poccuiickoit ®denepanuny, ®I'OC COO, Kouueniuu
npenojaBaHus yueOHOTro mpeamera «bHOJIOTHA» M OCHOBHBIX MOJIOKEHUN (eaepaabHOM
paboueit mporpaMmbl BOCITUTAHUS.

VYueOubiii npeamer «buonorus» yriy6naéaHoro ypoBHs uzydeHus (10—11 xmacchn)
SBJISIETCSI OJTHUM M3 KOMIIOHEHTOB MPeAMETHOM 001acTH «ECTeCTBEHHO-HAaYYHbIE MPEIMETHI.
CormacHo nosnoxenusm ®I'OC COO npodunbHbIe yuyeOHbIE TMPEAMETHI, W3ydyaeMble Ha
yIiyONIEHHOM YPOBHE, SBISIOTCS crmocoOooMm auddepeHnyanud oOy4YeHHs] Ha YpPOBHE
cpemHero oOmero o0pa3oBaHWsS © TPHU3BAHBI OOECIEUHUTHh MPEEMCTBEHHOCTh MEXKTY
OCHOBHBIM OOLIUM, CpEAHUM OOIIMM, CPEAHUM MPOPECCHOHAIBHBIM M  BBICHIUM
oOpa3zoBanreM. B To >xe Bpemsi KaXIbplii M3 3TUX YYEOHBIX MPEAMETOB JOJDKEH ObITh
OpUEHTHUPOBAH Ha TMPUOPUTETHOE pEIICHUE OOpa30BaTeNbHBIX, BOCIHUTATEIbHBIX U
pPa3BUBAOIIMX 33/1a4, CBSI3aHHBIX C MPOPOpUEHTAINEN 00yJaroMXCs U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JaCTH HAyYHOTO 3HAHMS, CBA3aHHOTO C OMOJIOTHEH, MEAUIIMHOM,
HKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma no yue6Homy npeamety "buonorus" ga€t npeacraBieHue o LEIH U 3a/1a4ax
u3yueHus ydeOHoro mpeamera «buonorus» Ha yriyOonéHHOM ypOBHE, OMNpEaeisier
o0si3aTenbHOE (MHBAapMAHTHOE) IMPEIMETHOE COJAEpKaHME, €ro CTPYKTYpUpOBaHHE IIO
pazenam M TeMmaM, pacopellelieHHe M0 KiaccaMm, PEeKOMEHAYET MOCIeA0BaTeIbHOCTh
U3Yy4YEHUsl Y4EOHOro MaTepHalia ¢ y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JIOTHKHM y4eOHOTO Mpoliecca, BO3pacTHBIX 0COOeHHOCTe oOydvaronuxcs. B mporpamme mo
OMOJIOTHH PEaTu30BaH MPUHIUI MPEEMCTBEHHOCTH C H3yYe€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOT0 00111ero oOpa3oBaHus, Onaromaps yeMy MPOCMATPUBACTCS HAIPABICHHOCTh Ha
NOCJenyIoee pa3BUTHE OMOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, DKOJOTHYECKOTO MBIILJIEHUS, MPEACTaBICHUNA O
3I0pOBOM 00pase )K13HHU, Ha BOCIIUTaHUE OEPEKHOT0 OTHOIICHHUS K OKPYXKAIOIIeH MPUPOTHON
cpene. B mporpamme mo OMONOTMM Tak)Ke MOKa3aHbl BO3MOXHOCTHU YYEOHOTO MpeaMeTa
«buonorus» B peanmuszammu TpedboBannit GI'OC COO kK 1UIaHUPYEMBIM JTUYHOCTHBIM,
MeETarpeAMETHBIM U MPEIMETHBIM pe3yJibTaTaM OO0yueHHs U B (OPMHUPOBAHMU OCHOBHBIX
BUJIOB YU€OHO-TI03HABATEIbHON JESITENIbHOCTH OOYYarOMIMXCS MO OCBOEHUIO COJAEPHKAHUS
OMOJIOTUYECKOTO 00pa30BaHUs HA YPOBHE CPEIHETO 00IIero o0pa3oBaHusI.

VY4eOusiit npeamet «buosorus» Ha ypoBHE CpeHEro 001ero oopa3oBaHus 3aBEpILacT
Oounosornyeckoe oOpa3oBaHHE B IIKOJE M OPUEHTUPOBAH HAa pacCUIMpEHHE W YTiyOjeHue
3HaHUI 00yYarolUXCs O )KUBOU MPUPOJE, OCHOBAX MOJIEKYJISIPHOU U KJIETOYHOW OMOJIOTHH,
AMOPHUOIIOTUU U OMOJIOTUH Pa3BUTHSI, TEHETUKH, CEJIEKIIMU, OUOTEXHOJIOT UM, 3BOJIOLIMOHHOTO
yUEHUS U SKOJIOTHUH.

N3yuenne yuebHoro mpenmera «buonorusy» Ha yriayOlieHHOM YPOBHE OPUEHTHUPOBAHO
Ha MOATOTOBKY 00YYaOIIUXCA K MOCIEAYIOEMY MOJIyYeHUIO0 OMOJIOTMYEeCKOro 00pa3oBaHus
B By3ax M OpraHuzalMsx cpeaHero npodeccruoHanbHOro obpazoBaHusi. OCHOBY €ro
COJIEP)KaHUSI COCTAaBIISIET CHUCTeMa OWOJIOTMYECKUX 3HAHUM, MOJMYyUYEHHBIX MPU H3YYEHUU



00y4YaoIUMHUCS COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3/eoB OHOJIOTMM Ha YPOBHE
OCHOBHOTO 00miero odpazosanusi, B 10—11 kiaccax 3Tu 3HaHUS MOJMydYaloT pa3BuTHe. Tak,
pacuIMpeHbl W yriyOJieHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KMBOTHBIX, Tpubax,
OakTepusix, OpraHU3ME€ 4YelOoBeKa, OOIIUX 3aKOHOMEPHOCTSX >KU3HH, JOMOJHUTEIHHO
BKJIIOUEHBI OMOJIOrMYECKHE CBEACHUS MPUKIATHOTO M TOUCKOBOTO XapakTepa, KOTOphIE
MO’KHO HCIIOJIb30BaTh KaK OPUEHTHPHI [ MOCIENYIOIero Beioopa npodeccun. Bozmorkna
TaK)Ke MHTErpalys OMOJIOrHYECKUX 3HAHUM C COOTBETCTBYIOIIMMU 3HAHUSIMU, OJTyUYEHHBIMU
00y4aroumMMucs Ipu U3y4eHUH (PU3MKU, XUMUU, Teorpapuu 1 MaTEMaTHKU.

CtpykTypa nporpamMmbl Mo ydeOHOMYy mnpeaMery "buosorus" oTrpakaeT CHUCTEMHO-
YPOBHEBBIM U BOJIOLIMOHHBIN MOAXO0/bI K U3yueHuto Ouosoruu. COoraacHO UM, U3ydaroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XAapaKTEpHbIE MJIsi JKUBBIX CHCTEM pa3HOr0 YPOBHS
OpraHu3alliK, 3BOJIOLMU OPraHMYECKOro Mupa Ha 3emiie, COXpaHEHUs OUOJIOTHYECKOro
pazHooOpa3us miaHeThl. Tak, B 10 kjacce U3ydaroTcsi OCHOBBI MOJIEKYJISIPHON M KJIIETOYHOU
ounosorun, SMOPUOJIOTHHA U OMOJIOTHH PAa3BUTHUSI, TCHETUKU U CEJICKIMH, OMOTEXHOJIOTUH U
CUHTETUYECKON OMOJIOTHH, aKTyITM3UPYIOTCS 3HAHUSI 00y JarONINX Csl T0 00TaHUKE, 300JI0THH,
aHaToMuu, ¢pu3noorun yeiaoseka. B 11 kimacce nzydaroTcs 3BOJIIOIUOHHOE YUYEHUE, OCHOBBI
HKOJIOTHH U YUeHHE 0 Oruocdepe.

VYyebnslii npeamer «buonorus» mnpu3zBaH 00ecneUUTh OCBOEHUE OOYYAIOIIMMUCS
OMOJIOTUYECKNX TEOPUW M 3aKOHOB, WJCH, MPUHIUIIOB W TPABWI, JICKAINUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAYYHOW KapTHUHBI MUPA, 3HAHUN O CTPOEHUH, MHOTOOOPA3uH U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYJISIUU, OUOLEH03a, YKOCUCTEMbBI, O BBIJAIOIINXCS
HAyYHBIX JOCTHKEHUSIX, COBPEMEHHBIX MCCIEAOBAHUSAX B OMOJIOTUH, IPUKIAJHBIX aCMEKTaxX
OMOJIOTUYECKUX 3HAHUU. [[7151 pa3BUTHS U TOAIEp KaHKsI UHTEepeca 00yUdaroImuxcs K OM0JI0Tuu
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOTO MaTepHalia B COACPKAHUHU POTPaMMbI
1o OMOJOTHH MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS M PAa3BUTHs TOM WM
WHON 00JacTu OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX MU 3apyOCKHBIX YUEHBIX B pEIICHUE
BOKHEUIINX OUOTOTUYECKUX U DKOJIOTMUECKUX MPOOIIEM.

Lenb uzydyenus yueOHoro npeamera «buonorus» Ha yriiyoJa€HHOM YPOBHE — OBJIaICHUE
00yJaroNmMMUCs 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAILHON OpTraHU3AIMH >KUBBIX CHUCTEM
pa3HOro paHra M MNPHOOPETeHHWE YMEHUH HCIOJb30BaTh 3TH 3HAHHUS B (HOPMHUPOBAHHU
UHTEpeca K OIpeAesi€éHHONM 00JacTh MpO(ECCHOHANBHON JEesSTENbHOCTH, CBSI3aHHOM C
Ouosoruen, WIM K BbIOOPY y4eOHOTro 3aBeleHHs ISl MPOAOKEHHS OUOJIOTHYEeCcCKOro
oOpa3oBaHHs.

JlocTmxeHue 1enu u3yueHus yueOHoro npenmMera «bruonorusp Ha yriyOi€HHOM ypOBHE
o0ecreurBaeTcsl pelIeHUEM CIIEAYIOIIUX 3a1a4:

OCBOCHHME OOYyYaroIMMHUCS CUCTEMbl OWOJOTHYECKUX 3HAHMA: OO0 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIIENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpPaBUIIAX,
COCTABJISIIOLIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHHUH,
MHOT000pa3uH U 0COOCHHOCTSIX OMOJIOTMUECKUX CUCTEM (KJIETKA, OpraHU3M, MOMYJISIHS, BU/,
ouoreoreHo3, 6uochepa); 0 BBIIAIOMIMXCS OTKPBITUSX M COBPEMEHHBIX HCCIEAOBAHUSIX B
OMOJIOTHH;



O3HaKOMJIEHHE  OOydalluxcsi C METOJAaMHM  T[O3HAaHUS  KUBOM  NPUPOIBL:
UCCIIEIOBATEIbCKUMUA METOJIaMU  OHMOJIOTHUECKUX HayK (MOJEKYJSIpHOM M KIETOYHOU
Ouo0THH, SMOPUOJIOTHH U OMOJIOTUM PAa3BUTHUS, TCHETUKH U CEJICKIMH, OMOTEXHOJIOTHU U
CUHTETHYECKON OWOJIOTHH, TAJICOHTOJIOTHH, OJKOJIOTHH); METOAaMH CaMOCTOSATEIHHOTO
NpOBECHUSI OMOJIOTMYECKUX HCCIIEOBaHUM B J1abopaTopuu W B mpupoje (HabmroaeHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTIMPOBAHHE);

OBIIaJICHHE OOYYaIONIMMUCS YMEHUSIMHU: CAMOCTOSITEIbHO HaXOAWUTh, aHAJIM3UPOBATh U
UCIIONIb30BaTh  OHMOJOTHYECKYl0  HWH(pOpMaImro; MOJB30BaThCSl  OMOJIOTUYECKON
TEPMHUHOJIOTHEH W CHUMBOJHWKOHN; YCTAaHABJIMBATh CBSI3b MEXKIy pa3BUTHEM OHOJOTHH WU
COLIMAJIbHO-3KOHOMUYECKUMU M HKOJIOTMYECKUMU TMpoOIeMaMH YeJIOBEUEeCTBA; OLICHUBATD
MOCJIC/ICTBUSL CBOEU JEATEIBHOCTH IO OTHOLICHUIO K OKPYXAaUIEW MPUPOJHOU Cpene,
CcOOCTBEHHOMY 370POBBIO M 3IOPOBBIO OKPYKAIOIIUX JFO/ICH; 0OOOCHOBBIBaTh U COOJIOAATH
Mepbl MPOQPUIAKTUKH WHQPEKIUOHHBIX 3a00JIeBaHWi, MpaBWia TOBEICHUS B TPHUPOJE U
oOecrnieueHns 0€30MacHOCTU COOCTBEHHOM JKU3HEICATEIbHOCTH B UPE3BBIYANHBIX CUTYAIUSIX
IPUPOIHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIE HAyUHbIE OTKPBITUS
B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00YyYAIOIINXCS MHTEJUIEKTYyIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B IIpOIIecce
3HAKOMCTBA C BBIIAOIIUMUCS OTKPBITUSIMU U COBPEMEHHBIMH HCCIICIOBAHUSIMHU B OMOJIOTHH,
pelaeMbpIMU €10 IpobieMaMu, METOI0JIOTHEH OMOIOrMUeCKOTr0 UCCIEI0BaHNUs, POBEACHUS
OKCIEPUMEHTAJIBbHBIX HCCIEAOBAHUHN, pelIeHHs] OWOJIOTUYECKUX 3a/Jay, MOJAEIMPOBAHUS
OHMOJIOTHYECKUX O0BEKTOB U MPOIIECCOB;

BOCTIIUTaHHE Y 00yYaIOIUXCsI ICHHOCTHOTO OTHOIICHUSI K )KUBOW MPUPOJIEC B IIEJIOM U K
OTIENbHBIM €€ OOBeKTaM W SIBICHUSAM; (POPMHUPOBAHHE SKOJIOTHUYECKOH, TCHETUYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTYPhI MOBEACHUS B MIPUPOJIC; MHTETPALIMU €CTECTBEHHO-HAYYHBIX
3HAHMI;

npuoOpeTeHune 00y4JaroIUMUCS KOMIIETEHTHOCTH B parroHaIbHOM
PUPOIOTIONB30BaHNU  (COOMIOZCHNE TpPaBWJI TIOBEJIEHUS B MPHPOJAE, OXPaHbl BHUIOB,
IKOCHCTEM, Ouocdepbl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 3AO0POBBS OKPYKAIOLIUX
aroneit (cobmomeHuss mep mnpodumakTukd 3a0osieBaHUi, oOecredyeHne Oe30MacHOCTH
KHU3HEJICATEIbHOCTH B UPE3BBIYAMHBIX CUTYAlUsAX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE MCIIOIh30BaHMS OMOJIOTUYECKUX 3HAHUA U YMEHHI B TOBCETHEBHOMN KU3HMU,

CO37aHHME YCJOBHH JUIsI OCO3HAHHOTO BBHIOOpAa OOYYAIONIMMKCS WHAWBHIYTBHOM
00pa3oBaTeNbHON TPACKTOPHH, CIOCOOCTBYIOLIEH MOCIEayOmEeMy MNpo(eccnoHaATbHOMY
CaMOOIIPEICTICHUIO, B COOTBETCTBUU C MHJMBUIYaTbHBIMH MHTEPECAMU U MOTPEOHOCTIMU
peruoHa.

OO1mee 9nCIO 4acoB, OTBEJCHHBIX HA W3YYCHHE OMOJIOTHMU Ha yTIyOJIEHHOM YpPOBHE
cpeaHero odmero odpaszoBanusi, coctaBisier 204 daca: B 10 kimacce — 102 yaca (3 yaca B
Henemo), B 11 kimacce — 102 yaca (3 yaca B HEJIEIIO).

OTO6op opraHu3anMoHHBIX (GOPM, METOJOB U CPEACTB OOyYECHHS OHOJIOTHH
OCYIIECTBIISIETCS C YUYETOM CHICIIM(PHUKHU €T0 COJIEP)KaHUs M HAIIPABIEHHOCTH Ha MPOJI0JDKCHHE
OMOJIOTHYecKOro 00pa3oBaHUsl B OPTaHU3ANMAX CPEIHEro Mpo(ecCHOHAIBHOTO U BBICIIETO
oOpa3oBaHHs.



OO0s13aTENbHBIM YCIIOBHEM MPU 00Y4YEHUU OMOJIOTUU HA YIIyOJIEHHOM YPOBHE SIBISICTCS
MpOBEACHUE JIA0OPATOPHBIX W MpaKTUUECKHX pador. Takke ydacTue oOydarommxcs B
BBIMIOJJHEHUM TMPOEKTHBIX U y4e€OHO-UCCIIEOBATENbCKUX pabOT, TEeMaTuKa KOTOPbIX
OIpENENAeTCs YUUTEIEM Ha OCHOBE HMMEIOIIMXCS MaTepUalbHO-TEXHUUYECKUX PECYPCOB U
MECTHBIX IPUPOAHBIX YCIOBUH.

Hcnonb3oBanue obopynoBanus 1eHTpa «Touka pocray mpu peanuzauuu naHHon OI1
IIO3BOJISIET CO3/1aTh YCJIOBUSL:

* ISl paCUIMPEHUs COJEPKAHUS IIKOJIBHOTO OMOJIOTMYECKOr0 00pa30BaHus;

* I INOBBILIEHUS IMO3HABATEIbHOW AKTUBHOCTH OOYYAIOIIMXCS B €CTECTBEHHO-
Hay4YHOU 00JacTH;

* A pa3BUTUSL JHUYHOCTH pedeHka B Impolecce oOyueHuss OHOJIOTHH, €ro
crocoOHocTel, (OpMHUPOBAHUS M YAOBJIETBOPEHUS COLMAIBHO 3HAYMMBIX HHTEPECOB U
MOTPEOHOCTEM;

* aua paboThl C OJAPEHHBIMHM INKOJbHHKAMH, OpTaHM3AallMM WX pa3BUTUS B
pa3NMYHBIX 00JacTAX 00pa30BaTeIbHON, TBOPUECKON JESTEIbHOCTH.

[Ipumensiss 1udpoBble n1adoOpaToOpuud Ha ypOKax OWUOJOTHH, YydYalluecs CMOTYT
BBITNIOJHUTh MHOKECTBO J1a0OPATOPHBIX pabOT M AKCIEPUMEHTOB MO MPOTrpaMMe OCHOBHOU
IIKOJIBL.



COILEPKAHUE OBYUYEHUA
10 KUIIACC

ConepkaHue MpPOrpaMMbl, BBIICICHHOE KYpPCUBOM, HE BXOIUT B IPOBEPKY
rocyJiapcTBeHHo# utoropoi arrectanuu (I'MA).

Tema 1. BuoJsiorust Kak Hayka

CoBpeMeHHast OHOJIOTUsl — KOMIUIEKCHas HayKka. KpaTkas ucTopus pa3BuTHs OMOJIOTHH.
buonornyeckne Hayku M m3ydaemble UMHU TpoOsiembl. DyHIaMeHTaIbHbIC, TTPUKIATHBIC U
MOMCKOBBIE HAYyUYHbIE HCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OMOJOTUU B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHON KAapTHHBI
mupa. Ilpodeccun, cBsazanHble c Ouojorueil. 3HaueHHUE OWOJOTUM B MPAKTUYECKOU
JNEATENIbHOCTH YEJIOBEKA: MEIMIMHE, CEIbCKOM XO35MCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MPUPOJIBL.

JdemMoHcTpanuu

[Toptpetsl: Apuctotensb, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Hapsun, Y. ['apseit,
I'. Menpens, B. . Bepnaackuu, W. II. ITaBnos, U. 1. Meunukos, H. 1. BaBunos, H. B.
Tumodees-Pecosckuit, J[xk. Yorcon, @. Kpux, /. K. benses.

Tabnuibl 1 cxembl: «CBsI3b OMOJIOTHH C APYTUMHU HaAyKamMm», «CucteMa OMOJIOTHYECKUX
HayK».

Tema 2. ’)KuBble cucTeMbl U UX U3y4YeHHE

JKuBble cucteMbl Kak mpeaMeT u3yudeHus: Ouosioruu. CBOWCTBA KHUBBIX CHCTEM:
€AUHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTb M  ILEIOCTHOCTb, CIIOKHOCTH M
YIOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTb, CaMOOPTaHU3ALMsS, CaMOBOCIPOU3BEIECHUE,
Pa3apaKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alyM KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIMA, TKAaHEBBIM,
OpPraHU3MEHHBIM,  MOMYJSIIUOHHO-BUJOBOM, SKOCUCTEMHbIA  (OMOTE€OLIEHOTUYECKU),
ounocdepusbiit. [Iporecchl, MpoUCXOASAIINE B )KUBBIX cucTeMaX. OCHOBHbIE MPU3HAKH KUBOTO.
Kusnb kak popma cyniecTBoBaHusl MaTepun. Hayku, n3yydaroniye >kMBble CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHU3aluu.

N3yuenue xuBbIx cucteM. MeTtonbl Onosorudeckoir Hayku. Habmonenue, namMepenue,
DKCIIEPUMEHT, CUCTeMaTHh3alus, meraaHanu3. [loHsTMEe O 3aBUCMMOW W HE3aBUCUMOU
nepeMeHHou. [lnanupoBanne skcnepumenta. [loctaHoBka n mpoBepka runote3. HyrneBas
runores3a. [loHaTre BBHIOOPKM M €€ JOCTOBEPHOCThb. Pa3z0poc B OMOJIOrMUECKUX JaHHBIX.
OneHka [TOCTOBEPHOCTH IIOJIYYEHHBIX pe3yiabTaToB. IIpHUYMHBI MCKaKEHHSI Ppe3yJIbTaTOB
sKkcnepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

JdemoHcTpanun

Tabmuubl 1 cxeMbl: «OCHOBHBIE MPU3HAKU >KU3HU», «buolornueckue CUCTEMBDY,
«CBolCTBa JKMBOW Marepum», «YPOBHU OPraHU3alMU KUBOW HpUPOIb», «CTpoeHue
KUBOTHOM KJIETKW», « TKaHU KUBOTHBIX», « CHCTEMBI OPTAHOB YEJIOBEUYECKOTO OPraHU3May,
«buoreonenosy, «buocdepar, «MeToapl U3yUeHUS KUBOU MTPUPOIBD.



O6opynoBanue: mabopaTopHoe 00OpyIOBaHWE JJIS TIPOBEACHHS HAOJIOJICHUH,
U3MEPEHNN, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30BaHue pa3anyHbIX METOJOB MPU U3YYEHUH JKUBBIX
CHUCTEM.

Tema 3. BuoJsiorus KJIeTKH

KneTka — cTpykTypHO-(QYyHKIIHOHATIbHAS €IMHUIA )KUBOTO. VICTOPUST OTKPBITHSI KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. lnefinen, P. Bupxos).
OCHOBHBI€ MOJI0)KEHUSI COBPEMEHHOM KIJIETOYHOW TEOPHH.

Meronbl MOJEKYJISIPHOM W KJIETOYHOM OUONOTHMU: MHKPOCKOIMMS, XpomaTorpadus,
anekTpodope3, METOJl MEUEHBIX aToMOB, Au(depeHInanbHoe UEeHTPpUPyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue puxcuposanuvix Kiemox. IAeKTPOHHAST MUKPOCKOIIHSL.
Konghokanvnas muxkpocronus. Bumanvroe (npusicuznennoe) uzyueHue Kiemox.

JdemMoHcTpanuu

[Toptpertsi: P. I'yk, A. JleBenryk, T. IlIsann, M. lllneitnen, P. Bupxos, K. M. bap.

Tabmuubl 1 cxeMbl: «CBETOBOMI MUKPOCKOID), « DNEKTPOHHBII MUKpOCKom», «McTopus
pPa3BUTHS METOJIOB MUKPOCKOITUI.

OO6opyoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpEnapaThl paCTUTENbHBIX, dKUBOTHBIX U
OaKTepUalbHBIX KIETOK.

IIpakTuyeckas padora «l3yueHue METOAOB KIETOUHOW Omosioruu (xpomartorpadus,
anekTpodopes, mubdepennmansHoe reHTpudyruposanue, [T11P)y.

Tema 4. XumMuuyeckasi OpraHu3anus KIeTKU

XVWMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOdJIEMEHThl. Bona u eé
pOJIb KaK pACTBOPHUTEIIS], PEAr€HTa, YUaCTUE B CTPYKTYPUPOBAHNUHU KIIETKH, TEIUIOPETYJISLIUH.
MuHepanbHble BEIIECTBA KIETKU, UX OHOoruyeckas poiib. Pojab KaTHOHOB M aHMOHOB B
KJIETKE.

Opranuyeckre  BellecTBA  KJIETKH.  buonornueckue  mojaumMmepbl.  benkwm.
AMMWHOKHUCIOTHBIN cocTtaB 6enkoB. CTpYKTypbl OeJIKOoBOW MoJiekyJbl. [lepBuuHas cTpykTypa
OeJika, MENTUIHAS CBA3b. BTOpHYHas, TpeTHyHas1, YeTBEPTUYHASA CTPYKTYphL. JleHaTypauus.
CaoiictBa 6enkoB. Knaccuduxkarus 6enkoB. buonornueckue dhyHKimnmu 0eaKoB. [Ipuonasi.

VYrneBoasl. MoHOCaxapuabl, AUCaxXapuibl, OJIMTOCaXapuIbpl U moiucaxapusl. OOmmii
IJlaH CTPOCHMSI U (PU3MKO-XMMHUYECKHE CBOMCTBA YIJIEBOAOB. buonorumdeckue (QpyHKIUU
YTJIEBOJIOB.

Jlumunel.  T'mapodunbHO-ruapodoOHBIE  cBoiicTBa. Kriaccudukamuss — IUNuUIoB.
Tpurnuuepunsl, Qochonunuasl, BOCKH, CTEpOuabl. buonormyeckue (QyHKUHUW JUMUIOB.
OO6mue cBoiicTBa OUOJIOTUYECKUX MEMOpPAH — TEKy4eCTbh, CIIOCOOHOCTh K CaMO3aMbIKAHMIO,
MOJYTIPOHULIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Ctpoenune HykinenHoBbIX KucJI0T. HykieoTuapl.
[Mpunuun xommiementapuocTu. [lpasuno Yaprapda. Crpykrypa JHK — nBoiinas cniupains.
Mectonaxoxaenue u ouonorunueckue Gpynkunu JJHK. Buast PHK. @ynkiuu PHK B knertke.

Ctpoenne Mosekyiasl AT®. Makpospruueckue cBia3u B MoJiekyiae ATO.
buonornyeckue ¢ynkuuun AT®. BoccTaHOBIEHHBIE MEPEHOCUUKHU, UX (QYHKUMU B KIIETKE.



Hpyeue nyxneozuompugpocghamer (HT®@). CexBenupoBanue JIHK. Memoowr eenomuxu,
MPAHCKPUNIMOMUKU, NPOINEOMUKU.

CrpykTypHas 6uosorus: OMOXMMHUYECKHE U OMO(pU3NUECKHE UCCIIEOBaHMs COCTaBa U
MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOJIEKYN. Moodenuposanue cmpykmypol u @YHKYUlL
OuoMoneKyn u ux komniexkcos. Komnvromepuwiti Ouzaiin u opeaHuyeckuil cunmes OUOMoIeKy
U UX HeNnpuUPOOHbBIX AHATIO208.

JdeMoHcTpanuu

[Toptperst: JI. ITonunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, @. Canrep,
C. IIpy3unep.

Juarpammel:  «PacnpeneneHne XMMHYECKMX JJEMEHTOB B HEKHWBOW IPUPOIE»,
«Pacnpeenenrne XUMUYECKUX AIIEMEHTOB B JKMBOU IPUPOJIEH.

Tabnuuel u cxemsl: «llepuonnueckas Tabnuia XUMUYECKUX 2JEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOAB, «BemectBa B cocTaBe opraHun3moBy», «CTpoeHHE MOJEKYJbl OeiaKay,
«CTpyKTYyphl 0E€TTKOBOM MOJEKYIbD, « CTpOeHUE MOJIEKYJ YTIIEeBOAOBY, «CTpOSHHE MOJIEKYII
aunuaoBy, «HykinenHoBble KUCIOTED, «CTpoeHrne MosieKyibl ATOy.

O6opynoBaHue: XUMUYECKas IOCy1a U 000pyT0BaHHE.

JlabopaTopHas padora «OOHapyxeHHE OEJIKOB C TOMOIIBIO KAUECTBEHHBIX PEAKIIUI».

JlabopaTopHas padora «lccnenoBanne HyKIEHHOBBIX KHCIIOT, BBIICIEHHBIX U3 KIIETOK
pa3IUYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 QyHKIMHU KJICTKH

Tunsl KJIETOK: AyKapuoTHYECKas U pokapuoTruueckas. CTpyKTypHO-(QyHKIIMOHAJIbHbIE
0o0pa3oBaHUsI KJIETKH.

CrtpoeHue npokapuoTnueckol kierku. KierouHass cTeHka OakTepuili M apXem.
Oco0eHHOCTH CTPOEHHS TeTepPOTPOGHOM U aBTOTPOHOM MPOKAPUOTHUECKUX KIETOK. MecTo
U POJIb TPOKAPUOT B OMOIIEHO3AX.

CrpoeHne u (QyHKIMOHUPOBAHUE JSyKapuOTHUecKoW KkineTku. Ilma3marnueckas
MeMOpaHa (rutasmaneMma). CTpyKTypa IUla3MaThuyeckoil MeMOpaHbl. TpaHCHOPT BEIIECTB
yepe3 IUIa3MaTHUECKyl0 MeMOpaHy: mnaccuBHbIA (mauddysus, obneru€éunas auddysus),
aKTUBHBIA (NIEPBUYHBIA W BTOPUYHBIA aKTUBHBIA TpaHcnopt). [loaynpoHuiaeMocTs
meMOpanbl. PaGoTa Harpuii-kanueBOro Hacoca. ODHJIOIMTO3: MHHOIUTO3, (aroiuTos.
Ox3o1mT03. Knerounas crenka. CTpykTypa U (pyHKINHN KJIETOYHOM CTEHKU PACTEHUH, TpUOOB.

[Muronnasma. I{uto3ons. Llurockener. [IBmxkenue nuromiasmel. OpraHOHWIbl KIIETKU.
OmgHOoMeMOpaHHBIE OpPraHOWIbI KJIETKW: HHAomiasMmatudeckas ceth (JIIC), ammapar
["onb1Ku, TM30COMBI, MX CTpoeHHE U (yHKIMU. B3auMocBsA3b 0JHOMEMOPAHHBIX OPIraHOUI0B
KieTkd. CTpoeHHe TpaHysIpHOTO peTukyiayMa. Mexanusm uanpasnenus deaxos ¢ IIIC.
Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3 KIETOUHBIX MeMOpaH. ['nmankuil (arpanyJisipHBIN)
3HAOIUIa3MaTHUeCKuid  peTukyinyMmM. CekperopHas  (QyHKuus  anmapara [ OJIBIKH.
Moougurayus 6enrxos 6 annapame I onvoxcu. Copmuposka 6enkoe 6 annapame I onv0dxcu.
TpaHcniopT BemecTs B KieTke. Bakyosm pacturenbHbIX KieTok. Knerounsii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOMWJbl KJIETKU: MHUTOXOHAPUH, IUIACTUIBL. [Ipoucxooicoenue
mumoxonopuil u naacmuo. Cumouoecenes (K.C. Mepeackosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIUM MHUTOXOHApUNA W 1uiactui. [lepBuuHbBIE, BTOPUYHBIE W CJOXKHBIC ILJIACTU[BI



(OTOCUHTE3UPYIOLIUX SYKapUOT. XJIOPOIJIACTHI, XPOMOILJIACTHI, JIEHKOIUIACTHI BBICIINX
pacTeHuM.

HememOpanHbie opranouisl kKieTku CTpoeHue U pyHKIIMY HEMEMOpPaHHBIX OpTraHOUI0B
KJIeTku. Pubocombl. [lpomesicymounvie @uiamenmol. MuxpodunaMeHTbl. AxmuHogwvle
Muxkpoguiamermol. MpIlIeUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEMbIULEYHBIX KIIeMOK.
Muxkpotpy6ouku. Krerounsiii nentp. CTpoeHHE U JBHKEHHE XKI'YTUKOB U PECHUYEK.
Mukpotpybouku LUATOTIJIA3MBl. LlenTpuosns. benku, accoyuupo8aHHbvle c
MUKpoguiamenmamu u Mukpompybouxkamu. Momopuvie 6enxu.

SAnpo. Obonouxa siipa, XpoOMaTHH, KapuoIIazMa, IpbIIIKU, UX CTPOCHUE U (DYHKIUU.
S nepusiii OenkoBbiid MaTpuKC. [IpocTpaHCTBEHHOE pacoIoKEHHE XPOMOCOM B HUHTEP(PazHOM
anpe. Jyxpomamun u 2emepoxpomamun. benku XxpoMaTUHa — TUCTOHBL. JJunamuka s0epHou
06010uKU 8 Mumo3se. floepHuvlii mpancnopm.

Knerounsle BrmroueHus. CpaBHMTENBHAs XApaKTEPUCTHKA KIETOK  JyKApUOT
(pacTUTeNbHOM, KUBOTHOM, TPUOHOI).

JdemoHcTpanumn

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmunel n cxembl: «CTpoeHHE 3YKapUOTHYECKOW KIIETKW», «CTpoeHue KUBOTHOM
KIeTkn», «CTpoeHHe pacTUTENbHOM KIETKW», «CTpOEHHE MHUTOXOHIPUMN», «Sxpoy,
«CTpoeHne MpOKapruOTUYECKON KIIETKID.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MUKpOMpENaparbl PacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOIIpenapaTbl 0aKTepralbHbIX KIETOK.

JlabopaTtopHas padora «/3yueHue CTpoeHUs KIETOK Pa3Iu4HbIX OPIraHU3MOBY.

IIpakTnueckasi padora «/3yueHue cBOMCTB KJIETOUHONH MeMOpaHbD.

JlabopatopHas padora «/ccienoBanue azmMolin3a 1 Jemia3Moiin3a B paCTUTEIbHbIX
KJIETKaX».

IIpakTHyeckas padora «l3yueHue JBIKEHUS LUATOIUIA3MbI B PACTUTENBHBIX
KJIETKaX).

Tema 6. O0MeH BemiecTB M NpeBpallleHHEe IJHEPTIUH B KJIETKe

AcCUMWISIIIAS ¥ TUCCUMUIIALINAS — ABE CTOPOHBI MeTabonu3Ma. Tumnsl oOMeHa BEIIeCTB:
aBTOTPO(HBIA U TeTepoTpodHBIA. VYyacThe KHCIOpoAa B OOMEHHBIX Mpoleccax.
OHeprerudeckoe obecrieueHue kineTku: mnpeBpaiieHue ATD B 0OMEHHBIX Ipoleccax.
depMeHTaTUBHBINA XapaKTep peakUui KJIETOYHOro Meradbonusma. GepMeHThl, UX CTPOECHHE,
cBoiicTBa n Mexanu3M aeictBus. Kodhepmentsl. Omnnuust pepMEHTOB OT HEOPTaHUYECKUX
KaTtajau3aTopoB. benku-akTuBaTopbl M OENKU-WUHTHOMTOPBI. 3aBHUCHUMOCTH CKOPOCTH
(epMEHTATUBHBIX PEAKLMI OT pa3InYHbIX (PAKTOPOB.

IIepBHYHBII CUHTE3 OPTraHUYECKHUX BEIIECTB B KiIeTKe. DOTOCUHTES. AHOKCUCEHHbIU U
oxcueennvil omocunmes y oOaxkmepuii. Ceemocobuparowue nuemMeHmsvl U NUSMEHMb
peakyuonHo2o yenmpa. Poib XI0poraacToB B npoiiecce potocunTeza. CBETOBasi U TEMHOBAS
dazwr. Pomoovixanue, Cs., Cq4. u CAM-munvt pomocurnmesa. IIpoyKTHBHOCTH (HOTOCUHTE3A.
BimsiHue paznuuHbIX (akTOpoB HAa CKOPOCTh POTOCHHTE3A. 3HAU€HHE (POTOCUHTESA.

XemocuHre3. Pa3HooOpazue OpraHM3MOB-XEMOCHHTETHKOB: HUTPUPUIUPYIOLIUE
OakTepuu, xKene300akTepun, cepoOaKTepuu, BOAOPOJHbIE OaKTepuu. 3HAUEHUE XEMOCHUHTE3A.



AmnaspoOHbIe opranu3Mbl. Buasl Opoxenust. [IpoayKTsl OpoKeHUS U UX UCTIOJIH30BAHUE
YEeJIOBEKOM. AHa’pOOHBIE MUKPOOPTAHU3MBI KaK OOBEKTHl OMOTEXHOJIOTHH U BO30YAUTEIN
00JIe3HEeH.

A3poOHbIE OpraHu3Mbl. DTambl dHEpreTuueckoro ooMena. I[loAroToBUTENBHBIN 3Tall.
['mukoam3 — 6eCKUCIOPOAHOE PACIIEINIEHUE TIIOKO3bI.

buonoruueckoe OKUCIEHHE, UM KJIETOYHOE AbIXaHUE. POJIb MUTOXOHIpHIA B IPOLIECCAX
ounonoruyeckoro okuciaeHus. Luknuueckue peakuu. OkucnurensHoe GochopuinpoBaHue.
IHepeus memopannoz2o epaduenma npomono8. Cunmesz ATD: paboma npomonnou ATD-
cunmasvl. IlpeumyiiectBa a’poOHOro myTH OOMEHa BEIIECTB Iepell aHadPOOHBIM.
D} heKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

JdemoHcTpanumn

[Toptperst: k. [Tpuctou, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. DHrensrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxembl: «DoToCcHHTE3», «DHEpreTudeckuii oomen», «buocunres Oemkay,
«Ctpoenue pepMeHTay, « XeMOCUHTE?Y.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000PY10BaHHE Il PUTOTOBIICHUS TOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPENAPaTOB.

JlabopaTtopnas paGora «/3yueHue KaTaJIUTUYECKOM aKTUBHOCTU (pepMeHTOB (Ha
MpUMEpPE aMUJIa3bl MJIM KaTajaasbl)y.

JlabopaTtopnass pabora «l3ydeHne (epMEHTATHBHOTO pACIIEIVICHUS TEePOKCHIA
BOJIOPO/Ia B PACTUTEIIbHBIX U dKUBOTHBIX KJIETKAX).

Jlabopatopnasi pab6ora «CpaBHeHHE MPOIIECCOB (POTOCUHTE3A U XEMOCUHTE3A».

JlabopaTtopHas pa6ora «CpaBHeHHE MTPOLIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HaciiencrBeHHasi HH(pOpMAaLUA M peajn3alus e€¢ B KiIeTKe

Peakuuu MmatpuuHoro cuHTe3a. [I[puHIMN KOMIUIEMEHTAPHOCTH B PEAKIIUSAX MATPUYHOTO
cuHTte3a. Peanuzanust HacnenctBeHHOW WHQopmaruu. ['eHeTHYecKuil KOj, €ro CBOMCTBA.
Tpanckpuniusa — MatpudHbiil cuaTe3 PHK. [TpuHIMIBI TPAHCKPUIILIMKM: KOMILIEMEHTAPHOCTb,
AHTUNAPAJUIIETbHOCTD, ACUMMETPHUYHOCTb. Cospesanue  mampuunvix  PHK 6
aykapuomuyeckou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptabix PHK B Onocunrese 6enka. YcnoBus
ouocuHTe3a 6enka. KogupoBanue aMuHOKUCIOT. Posik pubocoM B OuocuHTE3e Oemka.

Cospemennvie npedcmasnenusi o cmpoenuu eenog. OpraHuzaliysi reHoMa y MpoKapuoT 1
3yKapuoT. Perynsius aKTUBHOCTH T€HOB y MpokapHuoT. ['unote3a onepona (. XKakoo, XK.
Mano). Monexynsapuvie mexanusmol dKcnpeccuu 2enog y aykapuom. Ponv xpomamumna 6
peaynayuu  pabomwsl 2eHog. Perynsaims oOMEHHBIX MpolieccoB B kieTke. Kiierounbii
rOMEOCTA3.

Bupycel — HekneTouHbie POPMBI )KU3HU U 00JMTaTHBIE Napa3utbl. CTpOEHHE IPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBHUPYCOB, OakTepuodaroB. /Kusznennwiii yuxn JJHK-cooeporcawux
supycos, PHK-codepocawux eupycos, 6axmepuogazos. QObpamnas mpaHCKpunyus,
peeepmasa, unmezpasa.

BupycHple 3aboneBaHus 4YeloBeKa, >KUBOTHBIX, pacteHui. CIINI, COVID-19,
COIMATBHBIC U MEUITTHCKUE TPOOTIEMBI.



buoungpopmamura: unmespayus u awmaruz oborvwux Mmaccusos  («bigdatar)
CMpPYKMYpHuIX Ouonocuyeckux oOauuvix. Hanomexnonoeuu 6 Ouonoeuu u meouyume.
IIpoepammupyemvle pynxyuu 6erkos. Cnocobvl 00cmasKu 1eKapcms.

JdemMoHcTpanuu

[Toptpersr: H. K. Konsuos, /. . IBanoBckui.

Tabnuner u  cxembl: «buocunrtes Oenka», «['eHermueckuit kom», «Bupycs»,
«bakrepuodarm».

IIpakTnueckas padora «Co31aHre MOJIEIIN BUPYCA.

Tema 8. /KusHeHHBIN HUKJ KICTKH

Knetounsiii muki, ero mepuonbl u peryisuus. Marepdaza u muto3. OcoOEHHOCTH
IpoleccoB, mpoTekarommx B uHTepdaze. IlogroroBka KIETKH K JEJICHHIO.
[IpecunteTnyecknii  (MOCTMUTOTUYECKUM), CHUHTETHUYECKUH W  MOCTCUHTETUYECKUI
(IpEeMUTOTUYECKHI) ePHOIbl UHTEP(DA3BI.

Marpuunbii  cunte3 JHK — permkammsa. [lpuHnuner  penmmmkanum  JIHK:
KOMILJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIM CHHTE3, AHTUIAPAILIEIBHOCTh. MeXaHu3M
perumkanun  JIHK. Xpomocomsbl. Ctpoenue xpomocom. Tenomepsl H  Tenomepasa.
XPpOMOCOMHBIN HA0OP KJIETKHU — KApUOTHUIIL. [[UTIITONHBIN M TarIonIHBIA HA00Phl XPOMOCOM.
['omostornunbie XpoMocoMBbI. [10JI0BbIE XPOMOCOMBI.

Jenenue kneTku — MuTo3. CTauu MUTO3a U MPOUCXOASAIINE B HUX MPOLECCHI. THIIbI
MuTo3a. Kaprokunes n nuTokuHe3. bronornyeckoe 3HaueHHe MUTO3A.

Perynsuust MuToTHUECKOro LMKIa KiIeTkd. [IporpammupyemMas kietouHas Trudenb —
amnonTo3.

Knerounoe  saapo, XpoMocombl, (yHKIHMOHalbHAas TIeHOMHUKA. Mexanusmol
nponugepayuu, oug@epenyuposku, cmapenus u eubeau xiemox. «l{ugposas xremrxay —
ououngpopmamuyeckue mMooenu GyHKYUOHUPOBAHUsL KIIeMKU.

JdemMoHcTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIN LUK KIETKW», «Muto3y», «CTpoeHne XpoMOCOM»,
«Pemnmukanmsa JIHK».

O6opynoBaHHe: CBETOBOM MUKPOCKOI, MUKpoIpenapaTsl: « MUTO3 B KJIETKax KOpEeIIKa
JTyKay.

JlaGopaTopHasi padora «/3yuyeHre XpoOMOCOM Ha TOTOBBIX MUKPOIIPENApaTaxy.

Jlabopatopnas padora «HaOmonenue Muto3a B KJIeTKaX KOHYMKA KOpelika jJyka (Ha
FOTOBBIX MUKpOMpenapaTax)y.

Tema 9. CTpoeHue U GyHKIMH OPraHU3MOB

buonornyeckoe pasHooOpaszue opraHu3mMoB. OJHOKJIETOYHBIC, KOJOHHAIIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U SKU3HEACATEIBHOCTH OJHOKIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJTHOKIETOYHbIE TPUOBI, OJTHOKIETOYHbIE BOJOPOCIH, IPYTU€ MPOTUCTBHI.
KosioHnanbHble OpraHu3MBI.

B3anmocCBA3p yacTeld MHOTOKIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U CHCTEMBI
opranoB. OpranusM Kak eauHoe uesnoe. ['omeocras.



Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeil: oOpa3oBaTelbHAas, MOKPOBHAS,
IPOBOJAIIAsA, OCHOBHAsI, MexaHnueckast. OCOOEHHOCTU CTpOeHHUs, GYHKIHI U pACIIONOKEHUS
TKaHEW B OpraHaxX paCTCHUHU.

TkaHu JKMBOTHBIX MW 4YeJoBeKa. TuUNbl JKUBOTHBIX TKaHEM: JIUTENMAJIbHAS,
CO€JIMHUTENIbHAS, MbIllIeYHasi, HepBHas. OCOOEHHOCTU CTpOEHUs, QYHKIUI U PacIOIOKEHUS
TKaHEH B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHblE W T'€HEpaTUBHBIE OpraHbl pacTeHWil. OpraHbl U CUCTEMBI
OpPraHoOB KMBOTHBIX U YenoBeKa. yHKIMU OPraHOB U CUCTEM OPraHoOB.

Omnopa Tena opranu3smMoB. Kapkac pacrenuit. CKeleTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX >KMUBOTHBIX. HapyHblil W BHyTpeHHHU ckener. CTpOE€HHWE U THUIIbI
COEMHEHHUSI KOCTEH.

JIBukeHue oOpraHu3MoB. J[BM)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIHOE,
KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTIOKJIETOYHBIX PACTEHUI: TPOINWU3Mbl U HACTHUU.
JIBW>kKeHHe MHOTOKJIETOYHBIX JKMBOTHBIX W YeJIOBEKa: MbIlIeyHas cuctema. Peduekc.
CkeneTHbIE MBILIIBI U UX padoTa.

[Iutanue oprann3mMos. Ilornomenne Boabl, YIIEKUCIIOTO ra3a ¥ MUHEPAJIbHBIX BELIECTB
pactenusiMu. [IuTanue KUBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPHUKIECTOYHOE MHUIIEBAPEHHUE.
[IuTaHue MO3BOHOYHBIX )KUBOTHBIX. OTAEMbI MUILLIEBAPUTENBHOTO TpakTa. [IumeBapuTenbHbie
Kenessl. [InmeBapurenbHas cucremMa 4einoBeka.

Jpixanue opraam3mMoB. Jlpixanue pacteHuid. J[pixanme kuBOTHBIX. Jluddysus ra3zon
yepe3 MoBepxXHOCTh kieTku. KoxHoe nbixanue. [[pixatenbHas moBepxHOCTh. JKabGepHoe u
JNEro4yHOE JbIXaHWe. J[pIXaHWE TO3BOHOYHBIX MMBOTHBIX M YEJIOBEKA. DBOJIOLHOHHOE
YCJIOKHEHUE CTPOCHHMS JIETKUX MO3BOHOYHBIX KUBOTHBIX. J[pIXaTeabHAs CHUCTEMA YEJIOBEKA.
MexaHu3M BEHTWISUUM JIETKUX y MNOTUL W MICKONUTAKOMMNX. Perynauus bIXaHwus.
JlpixaTenbHble 00bEMBI.

TpaHCHIOPT BEWIECTB y OPraHU3MOB. TpaHCHOpPTHBIE CUCTEMBI pacTeHHil. TpaHcmopt
BEILIECTB y KHUBOTHbIX. KpoBeHOCHass cucteMa W €€ opranbl. KpoBeHOcHas cucrema
NIO3BOHOYHBIX XMBOTHBIX M uesioBeka. Cepiue, KpOBEHOCHBIE COCYyAbl M KpoBb. Kpyru
KpOBOOOpaIieHusl. JBOJIOIUOHHBIE YCJIOXHEHHSI CTPOCHUS KPOBEHOCHOM CHCTEMBI
MO03BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perymsuus.

Beigenenue y opranu3moB. Beiaenenuwe y pacteHud. BeiaeneHue y KUBOTHBIX.
CokpatutenbHble Bakyonu. Oprasel BelaeneHus. OuibTpaius, ceKpeuus U oOpaTHOE
BCAChIBaHME KaK MEXaHU3Mbl palbOThl OpraHoB BbiAeNeHus. CBsS3b NOJOCTH Tela C
KPOBEHOCHOW M BBIIEIUTEIBHON CHCTEMaMH. BpiieneHue y NO3BOHOYHBIX KHUBOTHBIX M
yenoBeka. [louku. Crpoenne u (QyHkimonupoBanue Hedpona. OOpa3zoBaHHe MOYHU Y
YeJI0BEKa.

3amura y opraHu3moB. 3aluTa y OJHOKJIETOUYHBIX OopraHu3MoB. Cropsl OakTepuil u
LUCTHI IPOCTEUIINX. 3alIUTAa y MHOTOKJIETOUHBIX pacTeHuil. Kyrtukyna. Cpencrsa nacCUBHOM
Y XUMUYECKOM 3aUThl. OUTOHLIUIBI.

3ammTa y MHOTOKIETOYHBIX JXKHUBOTHBIX. [IOKpOBBI M HMX MNpOW3BOAHBIE. 3allWTa
opranu3dMa ot Ooje3Hedl. MMmyHHas cuctemMa uenoBeka. KileTOUHBIH M TyMOpajibHBIN
UMMYHHUTET. Bpoxn€HHbli U TOpUOOpETEHHBIM crneun@UIecKuii HUMMYyHHUTET. Teopus



KJIOHAbHO-ceNneKkTuBHOro uMmyHutera (II. Opmux, @®. M. bepuer, C. Tonerasa).
BocnanutenbHble OTBETBI OpPraHuW3MoOB. Poiib BpOXIAEHHOTO MMMYHUTETAa B Ppa3BUTHU
CHUCTEMHBIX 3a00JI€BaHUH.

PaznpaxumocTe W peryisauus y OpraHu3MoB. Pa3gpakumMocTb y OJHOKIJIETOYHBIX
oprann3MoB. Takcucsl. PazapaxuMocTh U perymsnuus y pacteHui. PocToBble BemecTBa U Ux
3HAYECHHUE.

HepBHas cucrtema u pediexkropHas peryisuus y *KUBOTHbIX. HepBHas cuctema u eé
OTZEJIbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOW CHUCTEMBI y HKHUBOTHBIX. OTHEINbI
rOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pedrexropHas nyra. besycnoBhbie u
YCIIOBHBIE PEQIICKCHI.

['ymopanbHast peryssiiusi U 3HIOKPUHHAs CHCTEMa XUBOTHBIX M 4ejoBeka. JKenesbl
DHIOKPUHHOW CHUCTEMBbI WU WX TOPMOHBI. JlercTBHE TOPMOHOB. B3aMMOCBA3b HEPBHOU H
SHAOKPUHHOMU cucTeM. [ unoranamo-runodusapHas cuctema.

JdemoHcTpanumn

[Toptpert: U. I1. I1aBnoB.

Tabmuubl 1 cxembl: «OIHOKIETOUHBIE BOJOPOCINY, «MHOTOKJIETOUYHBIE BOAOPOCIINY,
«baktepum», «lIpocreitmme», «Opranbl UBETKOBBIX pacTeHHi», «CHCTEMBI OpPraHOB
MIO3BOHOYHBIX KUBOTHBIX», «BHYTpEHHEE CTpOECHHE HACEKOMBIX», «TKaHU pacTeHU»,
«Kopnessie cucremb», «Crpoenue credms», «CTpoeHrne TUCTOBOHM IIACTHHKN», «TKaHU
XKUBOTHBIX», «CKener uenoBeka», «[InmeBapurtensHas cucrema», « KpoBeHOCHast cuctemay,
«/lpixaTenbHasg cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHas cHCTEMAY,
«BplgenurensHas  cucremMa»,  «OHIOOKPUHHAS  cucTeMa», «CTpOEHHE MBI,
«MmmyHurer», «KumednononoctHeie», «Cxema mNUTaHUSA pacTeHui», «KpoBeHOCHBIE
CUCTEMbl TO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHue rtuapel», «CTpOeHHE IITaHAPUUY,
«BHyTpenHee ctpoeHue noxaeBoro uepBs», «HepBHas cuctema poido», «HepBHas cucrema
narymkn», «HepBHas cucrema npecmbikarommxcs», «HepBHas cuctema ntuny, «HepBHas
cucreMa Miekonurarmuxy, «HepBHas cuctema yenoBekay, «Peduekcy.

O6opyaoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl OJTHOKIETOYHBIX OPraHU3MOB,
MUKpOIIpEnapaTbl TKAaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HUIJIOKOXHX,
KUBbIE HK3EMILISIPbl KOMHATHBIX PAacTE€HUI, repOapruu pacTeHUM pa3HBIX OTAETIOB, BIaKHbIC
npenapaTbl KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIHUUA O€CIIO3BOHOYHBIX >KUBOTHBIX,
CKEeJIET YeJIoBeKa, 000pyAOBaHME AJIA JEMOHCTPAIMU MMOYBEHHOTO M BO3IYIIHOIO MUTAHUS
pacTeHui, pacIeTICHHs Kpaxmalia 1 OeJIKOB Mo JeHCTBHEM (DepMEHTOB, 000py10BaHHUE IS
JEMOHCTPALIMM ONBITOB 10 HW3MEPECHHUIO JKU3HEHHOM €EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUH, MOAEIHN T'OJOBHOTO MO3Ta PA3JIMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3yueHue TKaHEe paCTEHUIN.

JlabGoparopHasi pabora «3yyeHue TKaHEH )KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrue opraHoB IIBETKOBOT'O PACTEHUS.

Tema 10. PazmHoKeHUe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecrosioe (BKJIIOYash BEreTaTMBHOE) U MOJIOBOE.
Buibl 6ecrionoro pa3sMHOKEHHUS: TOYKOBAHKE, CIIOPYJISALUs, (hparMeHTalusl, KIOHUPOBAHHUE.



[TonoBoe pa3muoxxenue. IlosoBbie KileTKM, Wiau rametel. Meito3. Craaun Menosa.
IToBenenue xpomocom B merno3se. Kpoccnarosep. brosiornuecknii cMbICII MEHO03a U ITOJI0BOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe paszputue. ['ameroreHe3 y IKUBOTHbIX. lloyioBbIE JKele3bl.
OObpazoBanue 1 pa3BUTHE MOJOBBIX KIETOK. Criepmarorenes u oorere3. CTpoeHue mogoBbIX
KJIETOK.

O1m1010TBOpEHHE U SMOPUOHATBHOE PA3BUTUE KUBOTHBIX. CTIOCOOBI OIII0IOTBOPEHHUS
Hapy>XHO€, BHyTpeHHee. [lapTeHorenes.

NHauBulyanbHOE pa3BUTHUE OPraHu3MoB (OHTOTreHe3). OMOpHOJIOTHS — HaykKa o
pa3BUTUU OpraHu3MOB. Mopgozene3 — o0na u3 enasnvlx npobrem amopuonocuu. Konyenyus
mopghocenos u moodenu mopghoceneza. Ctamuu >MOpHUOTEHE3a >KMBOTHBIX (HA HpHUMeEpe
asarymku). Jpoonenue. Tunbsl apoOnienus. /[lemepmunHuposannoe u HeOepMUHUPOBAHHOE
opoonenue. bnacmyna, munvt 6aacmyn. OCOOCHHOCTH APOOJCHUS MJIIEKOIUTAIOUINX.
3apobIleBble JUCTKH (TacTpyssilius). 3akiajka OpraHoB M TKaHEW W3 3apoJbIIIEBBIX
JUCTKOB. B3ammHOe BiMsSHME wYacTel pa3BUBAIOIIETOCS 3apojbliia (3MOpHOHATbHAS
WHAYKLUSA). 3aKiajka IUIaHa CTPOCHMsI JKMBOTHOIO KakK pe3ysbTaT HMepapXHUYECKHUX
B3aUMOJICUCTBUI TE€HOB. BiusHue Ha SMOpPHOHAIBHOE PAa3BUTHE PA3IUYHBIX (HAKTOPOB
OKPYKarOUIEH CPEBI.

Poct u pasButHe xuBOTHBIX. [locTamMOpuoHanbHblil nepuoa. [Ipsmoe u Hempsimoe
pa3Butue. Pa3Butrne ¢ metamopdo3oMm y O€ClO3BOHOYHBIX W TO3BOHOYHBIX >KUBOTHBIX.
buosiornueckoe 3HaueHNe MPSIMOT0 U HETIPSMOTO Pa3BUTHS, UX PACTIPOCTPAHEHUE B IIPUPOJIE.
Tumnbel pocta XUBOTHBIX. (DAaKTOPBHI pEryysiiuu pocTa >KUBOTHBIX M uesoBeka. Craaum
MOCTAMOPHOHAIBHOTO PA3BUTHUS Y KUBOTHBIX U YesioBeka. [leprojpl OHTOreHe3a yeaoBeKa.
CrapeHue u cMepTh Kak OMOJIOTUYECKUE TPOIIECCHI.

PasmHoxenue u paszsutue pactenuid. ['ametodur u cnopodur. Meiio3 B KU3HEHHOM
nukiae pacrenuit. OOpazoBaHue cHop B Mpoliecce Meio3a. ['ameToreHe3 y pacTeHUM.
OmnoaoTBOpPEHHE M PA3BUTHUE PACTUTENBHBIX OpPraHU3MOB. [[BOWHOE OILUIOJOTBOPEHHUE Yy
[[BETKOBBIX pacTteHuii. OOpa3zoBaHKe U Pa3BUTHE CEMEHH.

MexaHn3MBI PETYJISALAA OHTOIEHE3a Y PACTEHUN U JKMBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. Hapamun, X. [IIneman.

Tabnuibl 1 cxeMbl: «BereratnBHoe pazMHoOkeHHEY, « TUIIBI O€CTIOI0T0 Pa3MHOXKEHU S,
«Pa3MHOXeHHE XJIaMUAOMOHAb», «Pa3MHOXXEHUE 3BIrJEHB», «Pa3MHOXEHUE THUIPBDY,
«Meiio3», «XpomocoMb», «I'amerorenes», «CTpoeHHE SHULEKIETKH M CIEPMaTO30MId»,
«OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMmoe u Henpsmoe pazBuTue», «Pa3zBurne Maiickoro
Kyka», «Pa3zButue capanum», «Pa3zButue mArymkm», «/[BoMHOE OILUIOJOTBOpPEHUE Y
LBETKOBBIX pacTeHui», «CTpoeHHWE CEMSH OJHOIOJBHBIX M JIBYJOJBHBIX PACTECHUI»,
«JKV3HEHHBIN LHKJI MOPCKOW KamycCThbl», «/KM3HEHHBIM LUK MXa», «/KU3HEHHBIM LUK
ManoOpOTHUKA», « KU3HEHHBIN [IUKJI COCHBI».

OOopynoBaHue:  CBETOBOM  MHUKpPOCKOI,  MHUKpONpemnaparbl  SHLEKIETOK |
CIIEpMATO30MI0B, MOJIEIb «L UK pa3BUTHS JISATYILKI.



JlaGopaTtopnass padGora «l3yueHue CTpOEHHMS TMOJOBBIX KIETOK HA TOTOBBIX
MHKpoInpenapaTax».

IIpakTnueckas padora «BbIsiBIEHNE TPU3HAKOB CXOJICTBA 3aPOJBIIIEN TO3BOHOYHBIX
YKUBOTHBIX».

JlabopaTtopHas pabora «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIINX PACTEHUID.

Tema 11. 'eHeTnKa — HAyKa 0 HACJEACTBEHHOCTH M MI3MEHYMBOCTH OPraHNU3MOB

Hctopust cTaHOBIEHUSI U pa3BUTHS TEHETHKHU Kak Hayku. PaGotel I'. Mennens, I'. ne
®puza, T. Moprana. Poiib oTeuecTBEHHBIX YUY€HBIX B pa3BUTHH TeHeTuku. PadGotel H. K.
Kousbnosa, H. M. BaBunosa, A. H. benozepckoro, I'. JI. Kapnieuenko, FO. A. ®ununuenko, H.
B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETHUECKHE TOHATHS U CUMBOJIBL. | OMOJIOrMYHBIE XPOMOCOMBI, aJUIETIbHBIE
I€Hbl, aJbTEPHATUBHBIE NMPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIA NMPU3HAK, TOMO3UIOTA,
reTepo3uroTa, YucTasi JUHUsS, THOPUABL, reHoTUIl, (eHOTUN. OCHOBHBIE METO/Ibl T€HETHKHU:
TUOPUA0IOTHUECKHM, IUTOTOTUYECKHI, MOJIEKYJISIPHO-T€HETUIECKHIA.

JdemoHcTpanumn

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. U. Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodees-PecoBckuii.

Tabnuibl U cxembl: «MeToIbl TeHETUKIY, « CXeMBbI CKpEIIUBaHUS.

Jla6opaTopuas padora «/[po3oduia kak 00bEKT FT€HETHUECKUX HCCIICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpunnoe ckpenuBanue. IlepBbiii 3akoH MeHaenss — 3aKOH €IMHOOOpa3us
ruOpuI0B nepBoro nokosaeHus. [pasuno nomunupoBanus. Bropoit 3akon Menzaens — 3akoH
pacuieruiendsi Tnpu3HakoB. LluTonormyeckne OCHOBBI MOHOTHMOPUIHOTO CKpEIIMBAHUSA.
['unores3a yuCTOTHI raMeET.

Anamusupyromee  ckpemuBaHue.  [IpoMexXyTOUHBIA — XapakTep  HacJIeJOBaHUS.
Pacuiemienrie npu3HAKOB MPU HETIOJHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuit 3akoH MeHaenss — 3akoH HE3aBHCHUMOIO
HaCJIeIOBaHMsI MPU3HAKOB. [{uTomoruueckne OCHOBBI AUTHOPUTHOTO CKPEITHBAHHMSL.

CueruieHHoe HacnenoBaHue mnpusHakoB. PabGotst T. Moprana. CremieHHoe
HACJICIOBAHWE T€HOB, HAPyUIEHUE CLEIUICHUS MEXAy TIeHaMu. XPOMOCOMHAsl TEOpUs
HACJIEICTBEHHOCTH.

['eHeTnka noJsia. XpOMOCOMHBIN MEXaHU3M OIpEETEHU Moja. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHblii U reTeporaMeTHbId MoJl. [ eHeTndyeckas CTpyKTypa HOJIOBBIX
xpomocoM. HacnenoBanue npu3HakoB, CHEIUICHHBIX C ITOJIOM.

['enotun kak uenoctHas cucrema. [lmeroTponuss — MHOXKECTBEHHOE JEHUCTBUE T'€HA.
MHOXeCTBEHHBIN ajuienu3M. B3anmonaeicTBue HealseabHbIX FeHOB. KOMIUIEMEHTAPHOCTD.
Omnucra3. [Tonmumepusi.

['eHeTMYECKUI KOHTPOJb DPa3BUTUSA PACTCHUM, >KUBOTHBIX M YEJIOBEKa, a TAaKKe
(GU3MONOrMUECKUX TPOLECCOB, MOBEJACHUS M KOTHUTUBHBIX (yHKIUH. [eHeTnueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOICHCTBUS «XO35MH — Mapa3uT» U «XO35UH —
MUKpOOHOM». ['eHeTHUecKue acreKThl KOHTPOJISI U U3MEHEHUS HacleICTBEHHOM nHopmauu
B IIOKOJICHUSIX KJIETOK U OPTaHU3MOB.



JdemoHcTpanumn

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuel u cxemsl: «llepBbiit 1 BTOpOit 3akoHbI MeHaensy», « Tpetuit 3akoH Menaensy,
«AHamuzupyromiee  cKpemmBaHue», «HemomHoe — nmomuHHMpoBaHue», — «CuemnyeHHoe
HACJIEOBaHWE TPHU3HAKOB Yy Jpo3odwmib», «['eHeTnka moma», «Kapuwotum demoBekay,
«Kapuotunn  gpozoduner»y, «Kapuotun nruinb», «MHOXECTBEHHBIN — alljIeu3My,
«B3anumMoelicTBue reHOBY.

OO6opyaoBanue: MOJENb JIJIsl I€MOHCTPAIMU 3aKOHOB €ITMHO00pa3us THOpUI0B EPBOTO
MOKOJICHUSI ¥ PACLIECIUIEHUS NPU3HAKOB, MOJIENb JJIs1 JEMOHCTPALMHA 3aKOHA HE3aBUCUMOTIO
HACJICIOBAaHMs TNPU3HAKOB, MOZENb JUIA JEMOHCTPAllMM CUEIJIEHHOIO HACJIEIOBAHUS
NPU3HAKOB, CBETOBOM MHUKpPOCKOI, MUKponpenapar: «Jpo3oduiay.

IIpakTuueckas padora «/3yueHue pe3yIbTaTOB MOHOTMOPHUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD.

IIpakTnueckas padora «/3ydyeHue pe3yJbTaTOB IUTHOPUIHOIO CKPEILIMBAHMS Yy
JIPpO30GUITBD».

Tema 13. 3aKkoHOMEPHOCTH M3MEHYHUBOCTH

B3aumogeiicTBue reHotumna u cpeabl npu popmupoBanuu denoruna. M3MeHUYMBOCTH
npu3HakoB. KauecTBEHHbIE W  KOJMYECTBEHHbIC MPU3HAKU. BHIbl HW3MEHYHUBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.

MonunpukanronHas u3MeHYUBOCTb. Posb cpepl B popMupOBaHUU MOAU(DUKAITHOHHOM
n3MeH4YrBocTU. Hopma peakiuu npusHaka. BapuannoHHslil psj 1 BapualmonHas kpusas (B.
Horanncen). CBoicTBa MOIM(PUKAITMOHHON N3MEHYUBOCTH.

['eHoTMIIMYECKass M3MEHUYMBOCTh. CBOKCTBAa T€HOTHUIIMYECKON HW3MEHUMBOCTH. Buapl
TEHOTUITNYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTallMOHHASL.

KoMOnHaTuBHAsI N13MEHYMBOCTh. Meii03 1 MOJIOBOM MPOIIECC — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. Poilb KOMOMHATMBHOW M3MEHYMBOCTH B CO3JaHUUM TI'E€HETUYECKOIO
pazHooOpasus B pejienax OqHOro BUAA.

MyTtanmoHHass U3MEHYMBOCTh. BUAbl MyTanuii: r€HHbIE, XPOMOCOMHBIC, T€HOMHEIE.
CrnoHTaHHbIE U WHIYUUMPOBAHHbIC MyTalUW. SAepHbIE W LUTOIUIA3MAaTUYECKHE MYTAIlUU.
Comarnueckue U NoJioBble MyTauuu. [I[puunHbl BOSHUKHOBEHUSI MyTaluid. MyTareHsl U ux
BJIMSIHUE HA OPTaHU3Mbl. 3AKOHOMEPHOCTH MYTALMOHHOTO NpoLecca. 3aKOH TOMOJOTHYECKUX
psanoB B HacieacTBeHHoM m3meHunBoctu (H.M. BaBuior). BHesnepHas HM3MEHYHMBOCTHh U
HACJIEICTBEHHOCTb.

Onucenemura u dNUSEHOMUKA, POJb INUSEHEMUYECKUX (aKmopos 8 HACIe008aHUuU U
USMEHYUBOCIMU (hDeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpanuu

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

Tabmupl U cxembl: «Buasl u3mMeHYUBOCTHY, «MomuduKanoHHas W3MEHYHBOCTDY,
«KomOunaTuBHAsT HW3MEHUYMBOCTH», «Meio3», «OmnogorBopenue», «l eHeTHUecKue
3a005eBaHus YeoBeKay, «BuIbl MyTaluiny.

OOopynoBaHue: XKUBbIE M TepOapHbIE SK3EMIUIAPbl KOMHATHBIX PACTEHUN, PUCYHKH
(poTorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMH U3MEHYUBOCTH.



JlabopaTtopnass pabora «lVccremoBaHue 3aKOHOMEPHOCTEH MOAMGDUKAIIMOHHON
n3MeH4nBOCTH. [locTpoeHne BapuarmoHHOTO pPsAa U BApUALIMOHHOW KPUBOW.

IIpakTnueckasi padora «MyTaruu y 1po30(Quibl (Ha TOTOBBIX MUKpPOIIpEnaparax).

Tema 14. I'eHeTHKA YejloBeKa

Kapuorun denoBeka. MexayHapoaHasi mporpaMma HCCIEAOBaHUS N€HOMa YEJIOBEKA.
Metonabl M3Yy4YEHUS TC€HCTUKH YEJII0BEKa: reHeaJIOTMYeCKUM, OJIM3HEIIOBBIH,
IIUTOTCHETHYECCKHH, MOMYJIALIMOHHO-CTAaTUCTAY €CKUM, MOJIEKYJISIPHO-T€HETUY €CKHIA.
CoBpeMeHHOE OIpeIeICHUE TeHOTUIIA: TTIOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHHUE,
B ToM umcJie ¢ nomonisto [11[P-ananmu3a. HaciaeacTBenHbie 3a00ieBaHms YeaoBeKa. I eHHbBIC U
XpPOMOCOMHBIC 0OJIE3HH 4YelloBeKa. boie3HrW C HacleACTBEHHOM MPEeapacioioKEeHHOCTHIO.
3HaueHUEe MEIUIMUHCKOM TEHETUKUM B MPEAOTBPAIICHUM ¢ JICUEHUH TE€HETHYECKUX
3a00JieBaHUN 4elloBeKa. MeauKO-TeHETHYECKOe KOHCYJIbTUpOBaHUE. CTBOJIOBBIE KIIETKHU.
[loHATHE «TEHETUYECKOTrOo Tpy3a». OITUYECKHE acHeKThl HCCIeJOBaHMM B 00JacTu
PENAKTUPOBAHUSA T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTrueckue GakTOphl MOBHITIEHHOW YYBCTBUTEIHPHOCTH Y€JIOBEKA K (DU3UICCKOMY U
XMMHUYECKOMY 3arpsi3HEHUIO OKPY’KAIOLIEW cpenpl. |'eHeTndeckas MpeapacnoyioKEeHHOCTh
YyeJI0BEKa K MaTOJIOTHSM.

JdemMoHcTpanuu

Tabmuubl u cxembl: «KapuoTun yenoBekay, «MeTobl U3yUYeHUs TEHETUKU YEJIOBEKAY,
«I"eneTnueckue 3a00I€BaHNS YETOBEKAY.

IIpakTuyeckasi padbora «CocTaBiaeHUE U aHAIU3 POJOCIOBHOW.

Tema 15. Cesekuusi OpraHu3MoB

JloMecTukanus U ceneKkuus. 3apoxJICHUE CEJNEKIIMU U JoMecTukauuu. Yuenue H. U.
BaBunoBa o LleHTpax NpoOMCXOXKJIEHUS M MHOTroo0pasus KyJIbTYpHBIX pacTeHuil. Pounb
CEJIEKIIMU B CO3JJaHUM COPTOB PACTEHUI U MOPOJ KUBOTHBIX. COpT, MOpoJIa, MTaMM. 3aKOH
rOMOJIOTUYECKHUX PSAJOB B HacieACcTBeHHOM n3MeHunBocty H. . BaBuiosa, ero 3HaueHue s
CEJICSKITMOHHOM pabOoTHI.

Metonsl  ceneknMOHHOM  pa®oTel.  McKyccTBeHHBIM — OTOOp:  MAacCOBBI |
WHUBUTyTbHBIA. JTanmbl KOMOWHAIIMOHHOM cenekimu. VcrbITaHue MpOW3BOIUTENCH T10
noTOMCTBY. OTOOp MO TEHOTHUIY C MOMOIIBIO OIEHKH (EHOTHIA MOTOMCTBA M OTOOp IO
reHoTUIy ¢ nomouipto ananuza JJHK.

W cKycCTBEHHBIM MyTareHe3 Kak METOJI CeJEKIMOHHOW paboThl. PamualnvoOHHBIA U
XUMUYECKUA MyTareHe3 KaKk WCTOYHHK MYTallud Yy KyJbTYPHBIX (OPM OPraHU3MOB.
Hcnonbs30BaHre TE€HOMHOIO PEAAKTUPOBaHUS M MeETOA0B pekomOuHaHTHbIX JIHK mms
MOJTyYEHHUSI UCXOAHOTO MaTepualia JIJis CEJICKIIUU.

[Tonydyenne mnonurIonaoB. BHyTpuBumoBas rubpuauzanus. bIM3KOpoACTBEHHOE
CKpeIllMBaHue, UM HHOpUAUHT. HepocTBeHHOE CKpelliuBaHue, Win ayToOpuauHr. ['eTeposuc
u ero npuuumHbL. Mcnomb3oBaHue reteposuca B cenekiuu. OtnanéHHas THOpUAM3AIUSL.
[Ipeononenne Oecruionus MEXBUIOBBIX THOPUAOB. JIOCTIKEHUS CEJCKIIMA PACTCHHA U
KUBOTHBIX. «3€/1€HAs PEBOIIOYUAN.

CoxpaHeHUE U U3YUYECHHE T€HETUUYECKUX PECYPCOB KYJbTYPHBIX PACTEHUN U UX JUKHUX
ponuyeln I CO3JaHUs HOBBIX COPTOB M THOPUIOB CEIIbCKOXO3SMCTBEHHBIX KYJIBTYD.



H3yuenue, coxpanenue u ynpasienue 2eHemuiecKuMu pecypcamu CenbCKOX03AUCTNBEHHBIX U
NPOMBICIOBLIX HCUBOMHBIX 6 YEJAX YAYUULEHUS CYUWeCmEYIoWUX U CO30aHUs HOBbIX NOPOO,
JUHULL U KPOCCO8, 6 MOM YUucle C HNPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHbIX
uccne0o8anuil, nepeoossix uoetl U NepcneKmMuEHbIX MeXHOI02Ul.

JdemoHcTpanumn

[Toptpers: H. U. BaBunos, . B. Muuypus, I'. JI. Kapnieuenxo, I1. I1. JIlykssnenxko, b.
JI. Acraypos, H. bopioyr, /I. K. bensies.

Tabmunpel u  cxembl: «LIeHTpbl NPOMCXOXKAEHHS M MHOrooOpasusi KyJlbTypPHBIX
pacTeHui», «3aKOH rOMOJIOTUYECKHUX PSJOB B HACIEACTBEHHOM W3MEHUHMBOCTI», «MeToasl
cenexkumy, «Otnanénnas rudpuanzanus», « Myrtarenesy.

JlabopaTopHas padora «/13ydeHne cOpTOB KyJIbTYPHBIX PACTEHHI U IOPOJ JOMAIIHUX
KUBOTHBIX».

JlabGoparopHasi pabora «3yyeHue METOAOB CEJICKIIUN PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacreHuiD».

IKckypeusi «OCHOBHbIE METOJIbI U IOCTUKEHUS CEJICKIIUA PACTEHUN U )KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIHIO, INIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBINA YYaCTOK, B TEIUIMYHOE
X035ICTBO, B JAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOT'O LIEHTPA)».

Tema 16. buorexHoi0rus U CHHTEeTHYECKasi O0HOJIOT M

OOBEeKThI, HCIONb3yeMble B OMOTEXHOJIOTMH, — KJIETOUHbIE U TKAHEBBIE KYJBTYpHI,
MUKPOOPTraHU3MbI, UX XapakTepUCTUKA. TpaaulMOHHAs OMOTEXHOJIOTHS: XJjeOomeueHue,
NOJIyY€HUE KHUCJIIOMOJIOUYHBIX THPOAYKTOB, BHHOAENUE. MUKPOOMOJIOTMYECKUN CHHTE3.
OOBEKThl MHKPOOMOJOTrMYecKuX TexHonorul. IIpom3BoiacTBO Oe€nka, aMHUHOKHUCIOT H
BUTAMHUHOB.

Co3laHne TEXHOJIOTMM W HWHCTPYMEHTOB II€JICHANPABICHHOIO HM3MEHEHU H
KOHCTPYHMPOBAaHMsI TE€HOMOB C LEJIbI0 IOJYy4YeHUS OpPraHW3MOB M HX KOMIIOHEHTOB,
COJIEprKallMX HE BCTPEYAIOLIUECS B IPUPOAEC OMOCUHTETUYECKHUE ITyTH.

Kinerounast naxeHepus. MeTonb! KylnbTypsl KJIETOK U TKaHEW pACTEHUN W )KUBOTHBIX.
Kpuobanku. Comarnueckas ruOpuan3aus 1 comatndeckuit amopuorenes. Vcmnonb3oBanue
raryIOuZIOB B CEJIEKUNUH pacTeHuu. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnoavzosanue
MOHOKNIOHANbHBLIX U NOJUKIOHANbHLIX — aumumen 6  meduyune. VICKyCCTBEHHOE
OIUIOAOTBOpPEHUE. PEKOHCTpyKIMs SAMIEKICTOK M KIOHMPOBAHME JKUBOTHBIX. MeTon
TPAHCIIAHTALMKU ~ A1ep KIETOK. Texuonoeuu  0300po6nenus, KyIbMueuposanus u
MUKDOKIOHAILHO20 PASMHOICEHUS CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XPpOMOCOMHAas1 U T€HHas1 NH)KEHEPUs. MICKyCCTBEHHBIN CUHTE3 reéHa U KOHCTPYUPOBAHUE
pexomOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanusmos. JJOCTUKEHUS U TIEPCIICKTUBBI
XPOMOCOMHOM M TE€HHON HH)XXEHEpUU. DKOJOTMYECKUE M ITUYECKUE MpOoOIeMbl T€HHOU
VHKEHEPHH.

Memuuunckue OuorexHosoruu. Iloctrenomuas 1mdpoBas wmeaunmua. [ILP-
nuarHoctrka. MeTtaOoJIOMHBIN aHANN3, TEHONCHTPUYECKUNA aHAIN3 TPOTeOMa YeJIOBeKa JJIs
OLICHKU COCTOSIHMS €ro 3740pOBbs. VCIonp30BaHNe CTBOJIOBBIX KJIETOK. TapretHas tepanus
paka. 3D-OmomnxeHepuss g pa3paOOTKH (YHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX



TEXHOJIOTUH, CO3JaHHsI KOMIUIEKCHBIX TKAHEHW COYETAHUEM TEXHOJIOTMHA TPEXMEPHOTO
OuoNpUHTHHTA U cKapPOIAUHTA IS PeHICHHS 3a7a4 IEPCOHANIN3UPOBAHHON MEAUIIMHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEIbI0 OOecreuyeHuss KOMOMHUPOBAHHOM 3alllUThl OT
Bo30ynuteneid OPBU, ycTaHOBIIEHHME MOJIEKYJISIPHBIX MEXaHU3MOB (YHKIIMOHUPOBAHUS
PHK-conepxamux BHpPYCOB, BBI3BIBAIOIIUX OCO00 OmacHble 3a00JieBaHUSI YEJIOBEKa W
YKUBOTHBIX.

JdeMoHcTpanuu

Tabmunel u  cxembl: «lcnonp30BaHWE MUKPOOPIaHM3MOB B MPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHepus», « eHHas HHXKEHEPUsD.

JlabopaTopHasi pa6ora «/3ydeHne 00BEKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomydyeHre MOTOYHOKUCIBIX TPOTYKTOBY.

IKCKypcHsl «bHOTEXHOIOIUS — BaKHEWIIas MPOU3BOAUTENBHASL CUJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO )».

11 KUIIACC

Tema 1. 3apo:kneHue u pa3BuTHE IBOJIONNOHHBIX NPeJACTABICHUH B OMOJI0THHI

OpomounonHas teopuss Y. Jlapeuna. [lpeanochiikv BO3HMKHOBEHHS JapBHUHU3MA.
JKusHb n HayuyHas nestenbHOCTh Y. [lapBuHa.

JBwkymue cuwibl sBomouMd BuaoB mno Y. JlapBuHy (BbICOKas HMHTEHCHBHOCTb
pPa3MHOXKEHHUSI OPraHM3MOB, HACJIEJCTBEHHAs M3MEHYMBOCTb, OOpb0a 3a CyIllIecTBOBaHUE,
€CTECTBEHHBIN U NCKYCCTBEHHBINA OTOOD).

Odopmnenne cunterndeckon Tteopuu osBomonuu (CTD). HelTpanbaas Teopus
sBostonuu. CoBpeMEHHasl 3BOJIIOLMOHHAST OMOJIOTHs. 3HAUYEHUE HBOJIIOLIMOHHOW TEOpUU B
(OpMHPOBAHNUY €CTECTBEHHO-HAYYHOW KapTUHBI MUpA.

JdemoHcTpanumn

[Toptpetsr: Apuctoteins, K. JIunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
Hapsun, C. C. YetBepukos, 1. W. [lImansraysen, [x. Xonneiin, . K. benses.

Tabnune! u cxemsl: «Cucrema xrBoil npupoasl (o K. JIunuero)», «JlecTHULa )KUBBIX
cymectB (o Jlamapky)», «Mexanusm (opMHpOBaHMsI NPUCHOCOOIEHUH y PAacTEHUN HU
XKUBOTHBIX (110 JTamapky)», «Kapra-cxema mapuipyTa nyremectsus Y. lapsunay, «Haxoaku
Y. MapBunay, «®opmbl 60ps0BI 3a cymecTBoBanue», «Ilopoasl romy6ei», «MHorooOpasue
KyJbTYpHBIX (QopM KamycTbl», «Ilopoabl gomamHuX >KUBOTHBIX», «Cxema 00pa3oBaHUs
HOBbIX BHIOB (o Y. JlapBuHy)», «CxeMa COOTHOUIEHMS IBUXKYLIUX CHJI IBOJIOLUNY,
«OCHOBHBI€ MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJTFOLII.

Tema 2. MuUKpO3BOIIOLMSA U €€ pe3yJIbTAThI

[TonyssiuMs Kak 3JI€MEHTapHas eIWHULA 3BOIOUUH. COBPEMEHHBIE METO[bI OLIEHKU
TeHETUYECKOr0 pa3Hoo0pa3us U CTPYKTYyphl nonyJisiuui. M3MeHeHue reHopoHa nomnyisuuu
KAK 3JIEMEHTApPHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH I'eHEeTUYeCcKoro pasHosecus Jx. Xapau,
B. Baitn6epra.

OnemeHTapHble (DAKTOPBI (ABMXKYIIME CHUJIbI) ABOJIOLMU. MyTallMOHHBIN MpoIEcC.
KombOunatuBHast uameHunBocTh. [pelid reHoB — ciyualiHple HEHANpaBJICHHbIE W3MEHEHUS



4acToT ajuiesied B momyisiusax. DhdexT ocHoBarens. Dghgdexkm O6ymuliouHo20 20pivluiKa.
CHuoicenue 2enemuueckoeo pazHooopasus: npuuunvl u cieocmeus. Ilposasnenue s¢hghexma
opetiha 2enos 6 Ooabwux u manelx nonyaayusx. Murparuu. V3omaauus TOMyJIsIui:
reorpaduueckas (MpocTpaHCTBEHHAs ), OMoIorudeckast (pernpoayKTUBHA ).

EctectBennbiii oT00p — Hampaisitonuii gaxtop 3Bononnd. PopMbl €CTECTBEHHOTO
otr0opa: IBUXKYIIUI, CTAOWIN3UPYIOLIUI, pa3pbIBaloLmil (1u3pynTuBHbIN). [1o10BOI 0TOOD.
BO3HUKHOBEHNE U 3BOJIOLMS COLMAIBHOIO IOBEIEHUS KUBOTHBIX.

[Tprcnoco0aeHHOCT OPraHU3MOB KaK pe3yJbTaT MUKpPO3BOJIIOLUHU. BO3HUKHOBEHME
npucrnocoOneHuii 'y  opraHu3moB. Apomop¢o3pl M uaumoazantauuu. IIpumepsl
IPUCTIIOCOOICHUM Y OpraHu3MoOB: Mopgosnornueckue, (Hpu3noIoruueckiue, OMOXUMUYECKHE,
noBeaeHYeckrue. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u ctpykrypa. BugooOpasoBanue Kak pe3yiabTaT MUKPOAIBOJIOLUY.
M3omsmumst — knrodeBoi ¢akrtop BuaooOpaszoBanus. Ilytm u crnocoObl BUI0OOpa30BaHuUsA:
anjonarpuieckoe (reorpauyeckoe), CUMOATPUUYECKOE (IKOJIOTHMUYECKOE), «MTHOBEHHOE)
(monmmonan3anus, TiOpuan3anus). JIuTeIbHOCTh SBOTIOIMOHHBIX IPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponp sBOMOIIMOHHON Ouonoruu B pa3pabOTKE HAay4HbIX METOJOB COXPaHEHMs
OonopazHooOpaszus. MHUKpOIBOJIIOLNSA U KOJBOJIIOLMS MApa3sUTOB U UX X03s5ieB. MexaHu3Mbl
dbopMHUpOBaHUS YCTOMYMBOCTH K AHTHOMOTUKAM U CITOCOOBI O0PHOBI C HEH.

JdemoHcTpanumn

[Toptpetsl: C. C. UerBepukos, 3. Maiip.

Tabmuuel u cxembl: «MyTalMOHHAasT W3MEHUYUBOCTH», «llomyssiMoHHas cTpykTypa
BUuJa», «Cxema MposBiIeHUs 3akoHa Xapau—BaitHOepra», «IBHKyIIMe CHIIBI 3BOJIOLUN,
«IKOJIOTUYECKask U3O0JSALUs TOMyJSIIUNA ceBaHCKON (opemn», «I'eorpaduueckas U30aSUs
JUCTBEHHUIIBI CUOUPCKOM W JIMCTBEHHUIIBI JAaypckoit», «llomynsiiMoHHBIE BOJIHBI
YHUCJICHHOCTU XMIIHUKOB U KEpPTB», «Cxema NEeHCTBUS €CTECTBEHHOIO 0TOOpa», «DopMbl
OopbOBbl 3a cymiectBoBaHue», «MHIycTpuanbHbIl MenaHu3M», <«OKHUBBIE HCKOMAEMBbIEY,
«IToxpoBuTENHCTBEHHAS OKpacKa >KUBOTHBIX», «l[Ipemynpexnaromias okpacka >KUBOTHBIXY,
«Duznonornyeckue ajanranumny, «IIpucnocobseHHOCTh OpraHu3MoOB U e€
OTHOCHUTENBHOCTHY, «Kputepun Buna», «Buabl-nBoiHukm», « CTpyKkTypa BHIa B IPUPOIEY,
«CnocoObl  BugooOpa3oBaHusi», «l'eorpaduueckoe BHIOOOpa3oBaHHE TPEX  BUJIOB
JaHAbIIIEN», « IKOJOTMYECKOE BUI000pa30BaHNEe BUIOB CUHULY, «[lonumionael pacTteHnii,
«KamycTHo-peneunblit rubpum.

O6opynoBanue: repOapu pacTEHUH, KOJUICKIIUN HACEKOMBIX, YyUesa MTUIl U 3BEPEH C
IpUMEpaMu pa3IuyYHbIX IPUCIIOCOOJICHNH, YyUesa NTUL] U 3BEpEl pa3HbIX BUJIOB, repbapuu
pacTeHui OJIM3KUX BUOB, 00pa30BaBILINXCSl Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTopHasi padoTa «BpIsiBiIeHNE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUAAY.

JlaGoparopnass padora «[lpucnocoOneHuss OpraHu3MOB U HUX OTHOCUTEIbHAS
1EJIECO00PAZHOCTHY.

JlaboparopHas padora «CpaBHEHHE BUIOB IO MOP(OIOTHUECKOMY KPUTEPUIOM.

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJIbTaThI



Meronbl u3ydeHHs MaKpOd3BOMOLMH. llameoHToNormyeckue MeTonapl W3y4YeHUs
sBomonuu. [lepexonusie Gopmbl 1 PUIIOTEeHETUUECKUE PSAAbI OPTAaHU3MOB.

buoreorpaguueckue metoapl uzyueHus sBoitouuud. CpaBHeHue ¢uopsl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpapuyeckue odsactu 3emin. BUnbl-o0HIEMUKU U PETUKTHI.

OMOpHONIOrHYecKHe U CPAaBHUTEIBHO-MOP(HOIOTHYECKHUE METOIbI U3YUECHHSI SBOIOIHH.
['eHeTMyecknue MEXaHU3MBbl YBOJIIOLIMM OHTOTEHE3a U MOSIBICHUS BOJIOLUOHHBIX HOBILIECTB.
['oMoJIOTMUHBIE W AHAJOTMYHBIE OpraHbl. PynuMeHTapHble OpraHbl W aTaBU3MBL.
MounekynsipHO-TeHEeTHYEeCKe, OMOXMMUYECKHE M MAaTeMaTHUYeCKHEe METOAbl HN3YYEHHS
sBoNtOIMU. ["'oMonoruuHbie reHbl. COBpEMEHHBIE METO/IbI MOCTPOEHUS (HUIOTEHETUYECKUX
JIEPEBLEB.

XPpOMOCOMHBIE MYTallH U DBOJIFOLUS TEHOMOB.

OOmue 3akOHOMEpHOCTH (TmpaBujia) SBOMONUU. [lpunyun cmenvl  DYHKYUIL.
HeobOpatumocTs sBomoIMU. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIUH.

JdemoHcTpanumn

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mrosep, J. I'ekkensb.

Tabmuubl u  cxembl: «DumoreHeTHYECKH psiag  JoWAanW», «ApPXEONTEPUKCY,
«3Bepo3yobie depsl», «Crerouedanby», «Punnodutsr», «CeMeHHblE NANOPOTHUKWY,
«buoreorpadpuueckue 30HbI 3emim», «Jlpeiid KoHTHHEHTOBY», «PemukThly, «HadanbHbIC
cTaaud HMOPUOHATBLHOTO PAa3BUTHS IMO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTHYHBIE U
aHaAJIOTUYHBIE OpraHb), «PyTuMEeHTb», «ATaBU3MBD), «XPOMOCOMHBIE HAOOPHI UeIOBeKa U
muMnan3e», «[ maBHble HanpaBIeHUs FBOIOIUNY, «O0II1e 3aKOHOMEPHOCTH 3BOTIOLUN.

OOGopyaoBanue: KOJUIEKLIUH, TepOapuu, MYJISDKM MCKOMAEMbIX OCTaTKOB OPraHM3MOB,
MYJISIKYA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYIMMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUU
HAaCEKOMBIX.

Tema 4. IlpoucxoskaeHne U pa3BUTHE JKU3HU Ha 3emJe

Hayunble TMnoTe3sl NPOUCXOXKIEHUS *KU3HM Ha 3emuie. AOMOreHe3 W MaHCIEepPMUs.
JloHayuyHble MPEACTABICHUS O 3apOXKJACHUU KU3HH (KpealurnoHu3M). ['unore3a mocTossHHOTO
CaMO3apOXKJEeHUs XKU3HU U €€ onpoBepxkeHue omnbitamu @. Pegu, JI. Cnamnanuanu, JIL
[Tactepa. [IpoucxoxaeHue sXU3HU U aCTPOOUOIIOTHS.

OcCHOBHBIE JTamnbl HEOpraHuueckod HBomonuu. I[lmaHerapHas (reojgoruyueckas)
HBONIIONUSL. XHUMHUYECKasi 3BOJIOLMS. AOHUOTeHHBIM CHUHTE3 OPraHUYECKUX BEIECTB W3
Heoprannyeckux. OneiT C. Mumiepa u I'. FOpu. OOpa3zoBaHue nmojauMepoB U3 MOHOMEPOB.
Koaneppatnas runote3a A. M. Omapuna, runoreza nepsuuHoro OynpoHa JIx. XomnzaeitHa,
reHetudeckas runore3a . Mémnepa. Pubosumsr (T. Yek) m rumotesza «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHUE MPOTOKIETKH.

HUctopusa 3emumm u meroabl €€ wu3ydyeHus. lckomaemble OpPraHMYECKHE OCTATKH.
['eoxpononoruss u €€ w™eroasl. OTHOcuTenbHasT U a0CONIOTHAsE TEOXPOHOJIOTHS.
['eoxpoHoOIOrnYeCcKas mKaja: d0Hbl, dPbl, IEPUOBI, JTOXU.

HauanpHble 3Tanel oprannyeckon 3ol nn. [1osiBiIeHrEe 1 3BOTIONMA NEPBBIX KIETOK.
DBosonus Meradonu3ma. Bo3HuKHOBeHHE MEPBBIX dKocucTeM. COBpeMEHHbIE MUKPOOHbIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emuie coobmiectB. CtpomaronuThl. [IpokapuoTsl u
DYKapUOTHI.



[Tpoucxoxaerne 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE TTPOUCXO0KICHUE BUPYCOB.
[Iporcxok1€HHE MHOTOKJIETOYHBIX OpraHM3MOB. BO3HUKHOBEHME OCHOBHBIX TIPYIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl BOJIOLMU BBICIIUX pacTeHuil. OCHOBHbIE apoMOp(O3bl PACTEHUH.
Beixon pacrenuit Ha cymy. IlosiBieHne cnopoBBIX PACTEHHMM M 3aBOEBAHME MMH CYLIU.
Cemennble pacteHus. [IpoucxoxieHne IBETKOBBIX PACTCHHUIA.

OCHOBHBIE 3Talbl 3BOJIIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bl >KMBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIIEHHE COBpPEMEHHBIX TUIOB. [lepBbie
XOpAOBbIE KUBOTHBIE. JKU3HB B BOJIEe. DBOJIOLMS MMO3BOHOYHBIX. [Ipoucxoxnenne ampuouit
u pentwmid. [Iporcxoxnenre MieKonmuTarmux 1 nTull. [IpuHmn kaoueBoro apomopdo3a.
OcBoeHne 6eCrO3BOHOYHBIMH U TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3zBuTne xu3HM Ha 3emiie MO 3paM U NEPUOJAM: apXel, MPOTEPO30H, MaJCO30M,
Me3030i, KaiHO30M. OOmas XxapakTEepUCTHKA KIMMaTa W TE0JIOTMYECKUX IPOLIECCOB.
[TosiBneHue 1 pacuBeT XapaKTEPHBIX OPTaHU3MOB. YTJI€00pa30BaHUE: €T0 YCIOBUS U BIUSTHHUE
Ha T'a30BbIN COCTaB aTMOC(]EpHI.

MaccoBble BBIMUPaHUS — 3KOJOTHYECKUE KPU3UCHI MPouuIoro. IlpuuuHel u cneacTBus
MacCOBbIX BbIMUpaHuil. COBpeMEHHbBIN KOJIOTHUECKUI KpU3HUC, ero ocodeHHocTH. [Ipodnema
COXpaHEeHUs1 OMopazHO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucTeMa oprannyeckoro mupa. [Ipunnumne! kinaccupukaum OpraHu3MoB.
OCHOBHBIE CUCTEMaTUYECKUE TPYTIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. U. Onapun, JIx.
Xoungein, I'. Ménnep, C. Muep, I'. FOpu.

Tabnuupe! u cxemsbl: «Cxema onbita @. Penny, «Cxema onbita JI. [lacTepa no nu3ydeHuto
CcaMO03apOoKJIeHUs )KU3HN», «CxeMa onbita C. Musiepa, I'. FOpu», «9tansl HeopraHn4ecKon
ABOIIOLMNY, «I €0XpOoHOJOrHUecKas mkana», « HauanbHbie 3Tanbl OpraHuyeCcKOM HBOIOLUNY,
«Cxema 00pa3oBaHUsl SYKApUOT MyTEM cuMOUoOreHe3a», «Cucrema >KUBOU MPUPOIBDY,
«Ctpoenne Bupyca», «Apomopdo3sl pacteHuit», «Punnodure», «OIHOKIETOUHBIE
BoJOpocim», «MHOTOKIETOUHbIE Bogopocan», «Mxu», «IlanopotHukm», «l'onocemeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHMiD», «Cxema pa3BUTHA JKUBOTHOTO MHUPay,
«Apomopdo3sbl KUBOTHBIX», «lIpocreiimmey, «Kumeynononoctuoie», «Ilmockue uvepBmy,
«Unenucronorue», «Poioby,  «3emHoBonHbIe»,  «lIpecmbikaromuecs»,  «lITuimn,
«Mnexonuraromme», «Pa3Butne >KW3HM B apxeuckou ospe», «Pa3BuThe Ku3HM B
MPOTEPO3OUCKOU 3pe», «Pa3BUTHE XKU3HM B NAJCO30MCKOU 3pe», «Pa3BUTHE KHU3HU B
ME3030MCKOI 3pe», «Pa3BUTHE XKU3HU B KaWHO30MCKOM 3pe», «CoBpeMeHHas CucTeMa
OPraHUYECKOTO MUPaAy.

OO6opynoBanue: repOapuu pacTeHUN pa3IUYHBIX OTJEJOB, KOJUIEKIMU HACEKOMBIX,
BJIQXKHBIE MPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIUU UTJIOKOXKHUX, CKEJIETHI
MIO3BOHOYHBIX >KMBOTHBIX, Uy4desla NTUL M 3BEpel, KOJUIEKIIUM OKaMEHEJIOCTEH, MOJIE3HBIX
MCKONAEMBIX, MYJISIKA OPraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas nadoparopHas padora «MonenupoBanne onbiToB Muiuepa—tOpu o
U3YYECHHUIO a0MOTEHHOTO CUHTE3a OPraHNYECKUX COCAUHEHHM B IEPBUYHON aTMOchepe».



JlaGopaTopHass padora «/3ydeHHe W ONHCAHUE HCKOMAEMBIX OCTATKOB JIPEBHUX
OpraHUu3MOB).

IIpakTnueckass padora «l3yueHne OCOOCHHOCTEH CTPOCHUSI PACTCHHM pa3HBIX
OTJZICJIOBY.

IIpakTuyeckas padora «/3yueHue o0cCOOEHHOCTEW CTPOEHUS TMO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJI0BEKAa — AHTPONOIeHe3

Paznensl 1 3a7aum aHTpONOIOrHKH. METOIbI aHTPOTIOJIOT U H.

CraHOBIJIEHHE TIPEACTABIEHHUN O MPOUCXO0XKICHUHN YEJIOBEKA. PelMrno3Hpie BO33peHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHUH.

CX0nCTBO 4eNmoBEKAa C JKUBOTHBIMU. (CHCTEMaTHYECKOE IIOJOKEHHE YEJIOBEKA.
CBHUETENbCTBA CXOJICTBA 4YEJIOBEKAa C >KUBOTHBIMU: CPaBHUTEIHLHO-MOP(OIOTrHYECKUE,
IMOpHOIIOTHYECKUe, (PU3HOJIOTO-OMOXUMUYecKre, noBeAaeHueckue. OTIUYns YelloBeKa OT
KUBOTHBIX. [[pSIMOXOXKIEHHE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3ra U BTOPOM CUTHAJIIbHOM CHCTEMBL.

JBwxkyme cuiabl  ((aKTOpbl) AHTPOIOTEHE3a: OWOJIOTUYECKHE, COLUaIbHbIE.
CooTHolIeHNEe OMOJOTMYECKUX U COLUANIbHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE  CTaguu  aHTpororeHe3a. PanHue  yenoBekooOpa3Hble  00€3bsSHbI
(IPOKOHCYIBI) U PAaHHHE MOHTUABI — OOIIME MPEAKH YeTOBEKOOOPa3HbIX 00€3bsIH U JIIOJICH.
ABCTpaJONUTEKU — JBYHOTME MpEAKH Jtoaeil. UeloBeK yMmenblid, MepBble H3rOTOBJICHUS
opyaui Tpyaa. YenoBek NpSIMOXOASIIMN M MEPBBINA BBIXOJ JIOACH 3a mpeaensl Adpuku.
UenoBek reiaenbOeprckuii — oOUIUMNA TMPEJOK HEaHJIepPTaTbCKOTO YeJIOBEKa W YeJIOBEKa
pasymHoro. YenoBeK HEAHACPTAIBCKUNA KaK BHJ JIOJEH XOJOAHOTO KinMara. YenoBek
pa3yMHBIII COBPEMEHHOTO THIIA, JEHUCOBCKHM YEJOBEK, OCBOCHHE KOHTHHEHTOB 3a
npeneramu Adpuku. [laneoreneTrka u najaeoreHOMHUKA.

DBOJIIOLIMS COBPEMEHHOIO 4YesioBeka. EcTecTBeHHBI 0TOOp B MOIMYNISIUSAX UYEJIOBEKa.
MyTanroHHbIi npouece U noauMopdusm. [lomynsiiioHHbIE BOJIHBI, Ipei( reHOB, MUTpaIUs
U «3(dexT ocHOBaTEN» B MOMYJISAUAX COBPEMEHHOTO YETIOBEKa.

UYenoseueckue pacel. [lonstue o pace. bonbiine pacel: eBpornieouaHast (€Bpa3uiickas),
aBCTpaJIO-HErpouHas (PKBATOpUaIbHasA), MOHTOJIOUIHASA (a3MaTCKO-aMepuKaHcKasi). Bpems
U TYTH paccelieHHs 4YeloBeKa No IutaHere. EauHCTBO denoBeueckux pac. Hayunas
HECOCTOSITENIbBHOCTh pacu3Ma. [IprcnocoONeHHOCT, 4YelloBeKa K PpPa3HbIM  YCJIOBUSM
OKpYy>Xaromien cpespl. Bnusinue reorpaduueckoit cpenpl u Aperida reHoB Ha MOP(OIIOTHIO U
(U3HONOTHIO YeTOBEeKa.

MexaucuuiuiiHapHble  MeTOo/bl B (u3nueckod (OMOJIOrMYECKO) aHTPOMOJIOTHUH.
OBOJIIOIMOHHASL  @HTPOMOJIOTHSI M MAJCOAHTPOIIOJOTHS  YEJIOBEUECKUX  MOMYJIALUH.
buocounanbHble  MCCIENOBAaHMS MNPUPOABI  4YesoBeKa. JccinegoBaHWe — KOZBOJOLMHU
OMOJIOTUYECKOTO U COLIMAIIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabmuubl U cxembl: «MeToAbl aHTPONOJOTUW», «['0JIOBHOM MO3r UeIOBEKay,
«UemnoBekooOpa3Hbie 00e3bsIHB», « CKENET YeIOBeKa U CKEJIeT IMUMIan3e», «PyTuMeHThI u



aTaBU3MbDY, «JIBHKyIME CHWIIBI AHTPONOTEHE3a», «DBOJIIOIMOHHOE JPEBO YEIOBEKAY,
«ABcTpasmonuTek», «YenoBek yMenbli», «YenoBek NpIMOXOAAIIMIA», «/leHnCcoBCKMit
yesnoBek» «Heannepranpub», «KpoManboHUbD, «IIpenku denoBekay, «ITambl 3BOIIOLUN
4eJIoBeKay, «Pacel uenoBekay.

O6opynoBaHue: MYyJISDKA OKaMEHENIOCTeH, MPEeIMETOB MAaTEepPHAIbHON KyJIbTYpPBhI
IOpeIKOB 4elloBeKa, penpoaykiun (dortorpaduu) KapTMH C MHQPOJOTUYECKUMH U
OMONEMCKUMU CIOKETAMHM IPOUCXOXKJECHUS YesloBeKa, (poTorpaguu HaxoJ0K HCKOIAEMbIX
OCTATKOB Y€JIOBEKA, CKEJIET YeJIOBEKA, MOJIEIIb YEepENa YeJI0BEKA U Yepera IIMMIIaH3€, MOJIEIIb
KHMCTH Y€JI0BEKA U KUCTH IIMMIIaH3€, MOJEIH TOPCa MPEIKOB YEIOBEKA.

JlabopaTtopnass padora «M3yueHne ocoOeHHOCTEH CTPOEHHUS CKeJeTa YelloBeKa,
CBA3aHHBIX C MPSIMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne 3KOJIOTHUECKUX aJanTaluil 4eIOBEKay.

Tema 6. DJkosormss — Hayka O B3aMMOOTHOUIIECHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKPY:Kallel cpeaou

3apoxaeHre U pa3BuTHE dKonoruu B Tpyaax A. I'ymbomnbara, K. @. Pymbe, H. A.
CesepiioBa, J. I'ekkensa, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3agaun skojoruu. CBsi3b
DKOJIOTUU C IPYTHMH HayKaMHU.

Metonpsl akonoruu. [loneBsie HaOMOAEHNA. DKCIEPUMEHTHI B 3KOJIOTUU: TPUPOIHBIE U
naboparopuble. MopaenupoBaHue B OKOJIOTMH. MOHUTOPUHT OKPYKAIOIIEH CpPEJIbL:
JIOKaJbHBINA, PETHOHATIBHBIN U T100aTHHBIN.

3HAYCHHUE DKOJOTUYECKUX 3HAHUU Ul YEIOBEKA. DKOJOTHUYECKOE MUPOBO33PEHUE KaK
OCHOBA CBSI3€M 4enoBedecTBa € NpUpofod. POpMHUpPOBAHHE DKOJIOTMYECKON KYJIBTYPbl U
DKOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsr: A. I'ymbomnbar, K. @. Pynse, H. A. CeBepuios, 3. ['exkens, A. Tencnu, B. H.
Cykaués.

Tabnuue! u cxeMmsl: «Paznensl 3koa0run», «MeToibl 3KoJI0run», «CxeMa MOHUTOPUHTa
OKPYXAIOILIEH CPEabD».

JlabopatopHast padora «/I3yueHrue METOI0B IKOJIOTUUECKUX UCCIIETOBAHUIN.

Tema 7. Opranusmsbl 1 cpea 0OMTaHUS

Okonoruyeckue (akToppl M 3aKOHOMEpHOCTH uX JeiictBus. Kiaccuduxanus
IKOJIOTMYECKUX  (AKTOPOB: abMOTHYECKHE, OMOTHYECKHE, aHTponoreHHele. OO0mume
3aKOHOMEPHOCTH JeCcTBHs 3KoIornueckux ¢akropos. [Ipasuno munumyma (K. Hlnpenrens,
1O. JIu6ux). TonepanTHOCTH. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢pakropsl. CBeT Kak d3Kojormdyeckuil ¢akrop. J[leficTBue pasHbIX
Y4aCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3MBbl. OKOJIOTMYECKHE TIPYIIbl PACTEHUN U
YKUBOTHBIX 110 OTHOLIEHUIO K cBeTy. CHrHanbpHas poib cBeTa. POTONEpUOAN3M.

Temneparypa kak skojorudeckuil ¢akrop. JlelcTBue TeMreparypbl Ha OpPraHU3MBbI.
[ToikumOTEPMHBIE W TOMOMOTEPMHBIE OpPraHU3Mbl. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBl.



BrnaxnocTs kak skonoruueckuit ¢pakrop. [Ipucrnocobiienuss pacTeHU K MOJACPKAHUIO
BoaHOro OamaHca. Knaccudukanusi pacteHuil mo oTHouieHu:o K Boje. IIpucmocoOnenus
YKUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXKUMA.

Cpenbl 0OMTaHUSI OpPraHU3MOB: BOJIHAsl, HA3€MHO-BO3/YyIIHAsl, [IOYBEHHAs, INTyOUHHAas
MOJIMOYBEHHAsA, BHyTpUOpranudMeHHas. Gu3nko-XxuMHUECKre 0COOCHHOCTH Cpell OOUTaHUS
opranu3moB. [IpucnocoOaeHust OpraHu3MoB K KU3HU B Pa3HbIX cpeax.

buonornyeckne putMmbel. BHemHne u BHyTpeHHME PUTMBL. CyTOUYHBIE M TOJMYHBIC
putMbl. [Iprcrnoco6ieHHOCTh OPraHM3MOB K CE30HHBIM MU3MEHEHUSIM YCJIOBUH KU3HU.

Xuznennsle popmbl opraHu3MoB. [lonsTue o xu3HeHHo# popme. KusHeHHble HopMbl
pacTeHuil: 1epeBbs, KYCTAPHUKH, KYCTApHUYKHA, MHOTOJIETHHE TPaBbl, OJHOJIETHUE TPABBI.
XKuzuennoie (GOpMBbI KUBOTHBIX: TUAPOOHOHTHI, T€OOMOHTHI, a3pPOOMOHTHL. OCOOEHHOCTH
CTPOEHUS U 00pa3a KU3HU.

buotnueckue daktopel. Buapl OHOTMYECKMX B3aUMOJICUCTBUN: KOHKYPEHITUSA,
XUIIHUYECTBO, cuMOM0O3 u ero ¢Gopmbl. [lapasutusm, Koomepauus, MyTyalusM,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxjeOHW4YeCTBO). Herpoduueckne B3auMoaercTBUS
(Tormueckue, dopudeckue, Gadbpuueckue). 3HaUeHNE OMOTUYCCKUX B3aUMOJCUCTBUUN IS
CYILIECTBOBAHMs OPraHU3MOB B cpesie oOuTanus. [IpuHIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemMoHcTpanuu

Tabnue! 1 cxembl: « IKoJorndeckue GakTopbn, « CBETOBOM CIIEKTP», « IKOJIOTUIECKHUE
IPYIIIBl  KMBOTHBIX IO OTHOLIEHUIO K CBETY», «TeIIOKpOBHBIE  IKUBOTHBIEY,
«XOJOHOKPOBHBIE KMBOTHBIE», «DHU3MOIOTMUECKHE afanTaluu >KUBOTHBIX», «Cpensbl
oOuTaHust OpraHu3moBy», «buonornueckue putmb», «Ku3HEHHBIE (OPMBI pPACTEHUI,
«OKn3HeHHbIe (OPMBI JKUBOTHBIX», « IKOCUCTEMA IIUPOKOIMCTBEHHOTI'O JIeCa», « IKOCUCTEMA
XBOMHOrO jeca», «llemu nuranms», «XumuHuyectBo», «llapasutusm», «KonkypeHums»,
«Cum6buno3», «KommeHncanuzmy.

O6opynoBaHue: repbdapuu pacTeHUH M KUBOTHBIX, HNPHUCIOCOOJEHHBIX K BIIMSHUIO
pa3iIMyYHBIX DSKOJOTMYECKUX (PAaKTOpOB, TIepOapuu CBETOIIOOMBBIX, TEHEIOOUBBIX MU
TEHEBBIHOCIIMBBIX PACTEHUI, CBETOIIOOUBBIC, TEHEIIOOMBBIE U TEHEBBIHOCIUBBIE KOMHATHBIE
pacteHusi, repOapuM M KOJUICKUUU TEIUIOIIOOMBBIX, 3UMMOCTOMKHX, MOPO30YCTONUYMBBIX
pacTeHui, yydena NTUI U 3Bepei, repObapuu pacTeHHi, OTHOCSIIMXCS K Trurpoduram,
KcepopuraMm, Me30(puTaM, KOMHAaTHbIE PAcCTEHUsI JAHHBIX TPYIII, KOJUIEKIUU >KUBOTHBIX,
OOUTAIOUINX B Pa3HbIX CpeAax, repOapuy U KOJJIEKIUU PACTEHUM U KUBOTHBIX, O0JIaJar0IINX
YepTaMu MPUCIOCOONIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBHH XU3HH, TepOapuu u
KOJUIEKIIUYA PACTEHUH M KUBOTHBIX PA3IMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUU >KUBOTHBIX,
YYacTBYIOUIMX B PA3IMYHBIX OMOTHYECKUX B3aUMOAEUCTBUSAX.

JlabopaTropHass palGora «BblsiBIeHHE NPUCIOCOOIIEHUN OPraHU3MOB K BIIMSHHIO
CBETa».

JlaGopaTopnasi paGora «BpisiBieHHEe NPUCIOCOONECHUM OpPraHW3MOB K BIUSHUIO
TEMITEPaTypPbD».

JlabopaTropHasi paGora «AHaToMHuYecKHe OCOOEHHOCTH PAaCTEHUN U3 pPa3HbIX MECT
0oOUTaHUS.

Tema 8. Dkoy10rus BUAOB U NOMYJIANMIA



DKOJIOTUUECKHE XapaKTepUCTUKU monyisamuu. [lomymsammst kak — Omosiormueckas
cucteMa. Poib HEOTHOPOAHOCTH Cpenbl, PU3HIECKUX 0aphepoB U OCOOEHHOCTEN OMOJIOTHU
BUJIOB B (DOPMHUPOBAHUH TTPOCTPAHCTBEHHOM CTPYKTYpbI nomyJisiiiuii. OCHOBHBIE TTOKa3aTeIu
MOMYJIALMU: YUCIEHHOCTb, MJIOTHOCTb, BO3pAaCTHAsi M IIOJIOBas CTPYKTypa, POXKIAEMOCTb,
MIPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUS.

DkoJsioruyeckasi CTpykTypa nomnyiasiuuu. OlieHKa YUCAECHHOCTU NonyJisiuu. JlnHaMuka
NONYJIALMU W €€ peryysanud. buoTuueckuid MNOTEHIMal MOomyJisiuu. MoaenupoBaHue
JTAHAMUKUA monyjauuu. KpuBble pocTa YMCIEHHOCTH nonyJsinuu. KpuBble BbDKMBAHUSA.
Perynsmus 4MCICHHOCTH TOMYJISIUNA: POJb (PAKTOPOB, 3aBUCAIIMX W HE 3aBUCAIIUX OT
IJIOTHOCTHU. DKOJIOTHYECKUE cTpateruu BUAoB (r- u K-crparerun).

[TonsiTue 00 sKoJIOTHUECKOW HUIIE BHma. MectoobOuTanue. MHOrOMepHas MOJIEIhb
skosiornyeckor Huu Jx.M. XatunHcona. PazMepsl 3kosiornueckoi HUIM. [loTteHunanpHas
Y peIM30BaHHAS HUIIIY.

Bun kak cucrema nomynanuii. Apeaisl BUIOB. Buabl U MX JKM3HEHHBIE CTpaTETUU.
DKONIOTrnUeCcKrue SKBUBAJICHTEI.

3aKOHOMEpPHOCTH TMOBEJCHUSI W MUTpalluid >KUBOTHBIX. bHoJiornyeckue WHBA3UU
qy>KEPOIHBIX BUIOB.

JdemMoHcTpanuu
[Toptper: k. . XaTunHCOH.
Tabmuupl  u CXEMBI: «OKOJOTUYECKHE  XAPAKTEPUCTUKUA  MOMYJISILIUI,

«IIpocTpaHCcTBEHHAs CTpyKTypa mONyasiuun», «Bo3pacTHele nHpaMuabl NOMYJIALUNY,
«CKOpOCTh 3acelieHHs NOBEPXHOCTH 3€MJM pPa3JIMdYHBIMU OpraHuzmammn», «Mopenb
skosorndeckor Humm Jx. M. XatanHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJICKIIUHA KAUBOTHBIX.

JlaGoparopnas padora «IIpucrnocoOnenus ceMsH pacTeHUI K pacCceIeHUION.

Tema 9. JDK0J10rusl COOOIIECTB. DKOJOTMYECKHE CHCTEMBI.

Coo01ectBa oprann3moB. buoreHo3 u ero crpykrypa. CBsi3u MeXy OpraHM3MaMH B
OnoIIeHO3E.

Oxocuctema kak oTkpbiTas cuctema (A. [x. Tencnm). DyHKIMOHATBHBIC OJOKH
OpraHU3MOB B SKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, PEAYIEHTHI. TpoduiecKkue ypoBHHU.
Tpoduueckue nenu u cetu. AbuoTnueckue 0J0Ku 3KocucTeM. [10UBbI U UITbI B SKOCHCTEMAX.
KpyroBopot BelecTB 1 TOTOK YHEPTUH B SKOCHUCTEME.

OcHOBHBIE TMOKa3aTeld »JKocucTeMbl. buomacca u mnpoaykuusa. OKOJIOTHYECKUE
MUpaMUIbI YUCEN, OMOMACCHI U SHEPTUHU.

Hunamuxka  sxocucmem.  Kamacmpoguueckue — nepecmpotiku.  Daykmyayuu.
HarmnpaBneHnHble 3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKleccuu. [lepBuuHbie U BTOPUYHbBIE
CYKIIECCMM W HX IPUYUHBI. AHTPOIOIE€HHbIE BO3JECUCTBUSA Ha Cykueccuu. KimmakcHoe
coo0recTBO. bropasHoo6pasue 1 MoTHOTa KPyrOBOPOTa BEIIECTB — OCHOBA YCTOWYHUBOCTH
COOOIIIECTB.

[IpupoaHble IKOCUCTEMBL. JDKOCUCEMbL 03EP U peK. DKOCUCEMbl MOPeU U OKeaHO8.
Irocucmemvl MyHOp, J1eco8, Cmenel, nyCmbltb.



AHTpPOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTeMa. ArporeHo3. Paznmuuus mexay
AHTPOTIOTEHHBIMU M MPUPOAHBIMU IKOCHCTEMAMHU.

VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteMm. l'opojackas ¢uopa u
dayna. CuHanTponu3zaius ropojickoi gayHsl. bruosornueckoe U X03sIIICTBEHHOE 3HAYEHUE
arpo3KOCHUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpHOCTH  ()OPMUPOBAHHUS OCHOBHBIX B3aUMOJCHCTBHUN OpPraHU3MOB B
sKocucTeMax. Ponv kackaonozo sgpghexma u 6u0o0s8-30uguxamopos (Kiouesvix 6udos) 8
@yHryuonuposanuu sxocucmem. IlepeHOC DSHEPruM M BEUIECTB MEXAY CMEXKHBIMU
HPKOCUCTEMaMU. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISUUHA U DKOCUCTEM B YCIOBHUSX
€CTECTBEHHBIX U AHTPOITIOTEHHBIX BO3JCUCTBUM.

Mexanusmvl  6o30elicmeusi 3a2psA3HEHULl  PA3HBLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2aHUIMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKONO0SUYECKO20
HOPMUPOBAHUS AHMPONO2EHH020 8030¢elicmaus. MeTo0JI0THSI MOHUTOPUHIa €CTECTBEHHbIX U
AHTPOTIOTEHHBIX SKOCUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnu.

Tabmuubl U cxembl: «CTpykTypa OMOIEHO03a», «IDKOCHCTEMA MIUPOKOIMCTBEHHOTO
jgecay, «JKocHCTeMa XBOMHOro Jeca», «DyHKIMOHANbHBIE TPYyNIbl OPTraHU3MOB B
skocucTeme», «KpyroBopor BemecTB B 3kocucteMey», «llemum mnuranus (mactOuirHas,
JETpUTHAsA)», « DKOJOTUUECKas! MUPaMUIa YUCeT», « DKOJIOTHYecKass mupaMuaa OMOMacchly,
«Jkonoruyeckas nupamuaa sHeprumn», «O0pazoBanue Oosota», «[lepBuuHas cykueccus,
«BoccTaHoBIIeHKE Jieca MOCTe MoXKapa», « IKOCUCTEMA 03epay, «ATpoleHo03», «KpyroBopoT
BEIIECTB U MOTOK PHEPTUU B arporieHo3ey, «I[Ipumepsl ypOoskocucTem.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Yydesa MTUIl U 3BEpEH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTuyeckas padora «3yueHue u onucanue ypoo3KOCUCTEMbBD».

JlabopaTopHas padora «3yuenue pazHOOOpa3usi MEJIKUX MOYBEHHBIX WICHUCTOHOTHUX
B Pa3HBIX IKOCUCTEMAX).

IKCKypcHsl «IKCKypCHs B TUIIMYHBIN OHOTeorieHo3 (B 1yOpaBy, OepesHsK, eIbHUK, HA
CYXOJIOJIbHBIN HJIM IOWMEHHBIH JyT, 03€p0o, 60JI0TO)».

IKCKYPCHA «IKCKYPCHUS B arpOdIKOCUCTEMY (Ha MOJIE WK B TEIUTUYHOE XO3SHUCTBO)».

Tema 10. buocdepa — riodajsbHast IKOCHUCTEMA

buocdepa — obmermnanerapHas 060g049ka 3eMIH, I7I€ CyIIECTBYET WM CyIIEeCTBOBaja
*u3Hb. PaszButme mnpencraBneHuit o Ouocdhepe B Tpymax . 3rocca. Yuenue B. W.
Bepnanckoro o 6uocdepe. Obnactu 6uochepsl u e€ cocran. KuBoe BemiecTBo ouocheps u
ero (pyHKIIUH.

3akoHOMEpHOCTH  cymiecTBoBaHUs Ouocdeprl. OcoOeHHocTH  Ouocepnl  Kak
rio6anpHOM sKOcucTeMbl. [luHamuueckoe paBHoBecue B Onochepe. KpyroBopoTsl BemiecTs U
OroreoXuMHUYeCKHe MUKIIBI (YIaepoaa, a30Ta). PUTMUYHOCTS siBIeHUH B Orocdepe.

3oHansHOCTH Onochepsl. [lonarue o buome. OCHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIE
jeca, CMEUIaHHbIe M IIMPOKOJUCTBEHHBIE JIeCa, CTENH, CaBaHHbI, MYCThIHH, TPOIMUYECKUE
jeca, BBICOKOrophsi. Kimmar, pacTuTebHbBIN U dKUBOTHBIA MUP OMOMOB CYIIH.



CrtpykTtypa ¥ (GYHKIHUS SKMBBIX CHCTEM, OIEHKa HX PECYpCHOrOo MOTEHLHuaia u
ounocepHbIx QPyHKIUHA.

JdemMoHcTpanuu

[Toptpetsl: B. U. Bepuaackuii, J. 31occ.

Tabnue! u cxemsl: «I'eocdeps 3emnn», «KpyroBopot azota B mpupoje», «Kpyrosopor
yriaepojna B npupone», «KpyroBopor kwuciiopona B mnpupone», «KpyroBopor Boabl B
npupoze», «OCHOBHbIE OMOoMbI cylny, « Kimnmatuueckue nosica 3emnn», « Tynnpay, « Taiiray,
«Cmemannblii  Jec», «llupokonuctBenssii Jnec», «Cremb», «CaBaHHa», «lIlycTbiHS,
«Tponuueckuu Jiecy.

O6opynoBanue: repbapuu pacTeHUH pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesnnoBek u oKpy:Kaouas cpeaa

DKOJIOTMYECKHE KpU3HMChl M MX NpUUMHBL. BosnelicTBue 4enoBeka Ha Ouocdepy.
3arps3HeHHe BO3AYIIHOM cpenbl. OxpaHa BO3ayxa. 3arpsi3HeHue BoAHOM cpenpl. Oxpana
BOJHBIX pecypcoB. Pa3pymienne nmoussl. OXpaHa IOYBEHHBIX PECYpCOB. MI3MeHeHne kiaumara.

AHTpPONOr€HHOE BO3JCHCTBME HA PACTUTENbHBIA UM JKUBOTHBIM Mup. OxpaHa
PACTUTENBHOIO MU JKMBOTHOTO Mupa. OCHOBHBIE NMPUHLUIIBI OXpaHbl Mpupoasl. KpacHbie
kauru. Oco6o oxpansembie npuponnbie Tepputopun (OOIIT). Boranuueckue caabl u
300JI0TUYECKHUE TTAPKH.

OCHOBHBIE  NPUHUMUIIBI  YCTOMYMBOIO  Pa3BUTUS  YEJIIOBEYECTBA U  IPUPOJBI.
PanmonansHoe mpUpoI0MOIb30BaHIE U COXPAHEHHE OMOIOTHYECKOTO Pa3HOOOpas3us 3eMIIH.
OOmue 3aKOHOMEPHOCTH  TJ00ANBHBIX  JKOJOTMYECKUX  KpU3UCOB. (OcoOeHHOCTH
COBPEMEHHOTO KPU3HUCA U €0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3zBuTne MeETOIOB MOHMTOPHMHIA pa3BUTHS ONACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemmuvle uccrnedosanusi nepexooa K pecypcocbepezaiowell U KOHKYPEHMOCHOCOOHO
oHepeemuke.  buonocuueckoe  paznoobpazue  u  oOuopecypcvl.  Hayuonanvuoie
ungopmayuonHvlie cucmemsl, obecneuugaroujue OOCMYn K UHDOpMAYyUU NO COCMOSHUIO
omoenbHblX U008 u Ikocucmem. OCcHOBbL IKOpeadbUIUMayuy IKOCUCMeM U Cnocob608 6opvob
¢ buonogpesicoeHusAMU. PeKOHCMpPYKYus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemoHcTpanun

Tabnunpelr u  cxembl: «3arps3HeHue aTMmochepbl», «3arps3HeHHe THIpocheps»,
«3arpsisHeHue 1nouBbl», «llapHukoBbii 3ddext», «Ocobo oxpaHseMble NPUPOIHBIE
TEpPUTOPpUMN», «MOIENH YIIPABIIEMOTO MUPAY.

O6opynoBanue: Qororpaduu oOxpaHSEMbIX pPACTCHHH W JKUBOTHBIX KpacHOW KHUTH
Poccuniickon @enepannn, KpacHoM KHUTH peruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O BUOJIOTUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJbTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYYarOIIMMUCS
IporpamMM CPETHETO 00IIeT0 00pa30BaHUs: TUYHOCTHBIE, METAPEIMETHBIC U MPEIMETHBIC.

B cTpykType TUIHOCTHBIX pe3yJIbTaTOB OCBOCHUS MPOTPAMMBI 110 OMOJIOTHUHN BBIICICHBI
CIIEyIOIINE COCTAaBJISIONINE: OCO3HAHHE OOYYaIOIUMUCS POCCUHUCKON TpaKIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATENIBHOCTH U CAMOONPEAEIICHUIO,
Hanuuyue momueayuyu K OOYYEHUIO OMOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX
yOEXKIeHU JIMIHOCTH HAa OCHOBE KJTFOYEBBIX IICHHOCTEH M UCTOPUUECKHUX TPATUITUN PA3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCMb 00YIAIOTITUXCSI PYKOBOJCTBOBATHLCS B
CBOEU JEATENbHOCTH LIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAaMH, NPUCYIIMMH CHCTEME
OMOJIOTUYECKOTO 00pa3oBaHUsl, Haluyue HpPABOCO3HAHUA DKOJOTUYECKOW KYJIBTYpHI,
CnOCObHOCMU cmagums UEIH U CTPOUTDH JKU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHUS MIPOTPAMMBI IO OMOJIOTHH JOCTUTAIOTCS B €IMHCTBE
y4eOHON 1 BOCITUTATEIBHOU ACATEIHPHOCTA B COOTBETCTBHUH C TPATUITMOHHBIMHA POCCUUCKUMU
COLMOKYJIbTYPHBIMHU, HCTOPUYECKUMU U Ay XOBHO-HPAaBCTBEHHBIMU IEHHOCTAMMU, IPUHITBIMU
B 00I1I€CTBE MPaBWJIaMH U HOPMaMU MOBEJEHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAHUS U CAMOPA3BUTHS, PA3BUTUSI BHYTPEHHEN MO3UIIUU JINYHOCTH, MATPUOTU3MA
Y YBOXKCHUS K 3aKOHY U IPABOIOPSJIKY, YETIOBEKY TPYJla U CTapIIEMY OKOJECHHIO, B3aUMHOTO
yBaXXEHUSI, OEpPEKHOTO OTHONMICHHWS K KYyJbTYPHOMY HACICAUIO W  TPAJAUIUSIM
MHOT'OHAIIMOHAJILHOTO Hapoaa Pocculickon denepannu, IpUpOIe U OKPYKAKOIIENU CpELE.

JInyHOCTHBIE pe3yJbTaThl OCBOCHMSI ydeOHOro mnpeaMera «buosorus» IOHKHBI
OTpakaTb TOTOBHOCTb M CLIOCOOHOCTH 00YUYAIOIIUXCSl PYKOBOACTBOBATHCS CPOPMHUPOBAHHON
BHYTPEHHEW NO3UUMEN JMYHOCTH, CUCTEMOW UEHHOCTHBIX OPHUEHTAIMK, MO3UTHBHBIX
BHYTPEHHUX YOEXKICHHM, COOTBETCTBYIOLIMX TPAJUIMOHHBIM IEHHOCTSIM POCCHIICKOTO
00111eCTBa, paCIIUPEHUE KU3ZHEHHOTO OIBITA U ONBITA IEATEILHOCTH B MPOLIECCE peaTn3aluu
OCHOBHBIX HaIlPaBJIEHUN BOCIIUTATEIbHOM AEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMUPOBAHHOCTh TPAXKIAAHCKOW TO3UIMK OOYYalomerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLUMOHHBIX MpaB W OOS3aHHOCTEH, yBa)K€HHE 3aKOHA U
MIPABONOPSIAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIHHOCTH TPU CO3MaHUM YUEOHBIX
MIPOCKTOB, PENICHUU YUYEOHBIX W TIO3HABATEIHHBIX 3a/ad, BBITIOJHEHUU OMOJIOTHYECKHX
HKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNpPEAENATh COOCTBEHHYIO IMO3UIIMIO IO OTHOIIEHUIO K SIBJICHHUSIM
COBPEMEHHOM KM3HU U OOBSICHSTH €€;



yMEHHE YYUTBIBAaTh B CBOUX JCUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUSL JIIOJIEH C pPa3HBIMU YOEXKICHUSAMH, KYyJIbTYPHBIMH IICHHOCTSIMH U
COLMAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOILECCE COBMECTHOI'O BBIMIOJHEHHUS Y4YEOHBIX,
NIO3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 33Ja4, YBAKUTEIHHOIO OTHOUIEHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CYKIEHUN CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO CONEPIKAHNUS;

TOTOBHOCTbh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIILHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUS:

c(OPMUPOBAHHOCTh  POCCUMCKON  Tpa)kKIaHCKOM  MJIEHTUYHOCTH, MaTPUOTHU3MA,
YBa)KEHUSI K CBOEMY HApOAY, YyBCTBa OTBETCTBEHHOCTHU mepea PoauHoON, ropaocTu 3a cBOM
Kpai, cBO PoauHy, CBOM A3BIK U KYJIBTYPY, IIPOIUIOE U HACTOSALIEE MHOTOHALIMOHAIBHOTO
Hapona Poccuu;

LIEHHOCTHOE€ OTHOWIEHHWE K MPUPOJHOMY HACIEOUIO M NaMATHUKAM MPUPOJBI,
JNOCTHXKEHHUSIM Poccun B HayKe, HICKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OIIGHHMBATh BKJIAJl POCCUHUCKHUX YUYEHBIX B CTAaHOBJIICHHE U DPa3BUTHE
OMOJIOTUY, TIOHUMAHHUSI 3HAYEHUs OWOJOTHM B TO3HAHUU 3aKOHOB MPUPOJBI, B KU3HU
YyeJioBeKa M COBPEMEHHOT'0 00I11eCTBa;

uneiiHas yOexAEHHOCTb, TOTOBHOCTh K CIyXeHHi0 U 3amure (OreyecTsa,
OTBETCTBEHHOCTh 32 €ro CyAh0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHHE TyXOBHBIX LIEHHOCTEN POCCUICKOTO HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS], OPUCHTUPYSICh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETo;

OTBETCTBEHHOE OTHOILICHHE K CBOUMM POJMTENSIM, CO3JAHHUIO CEMBU Ha OCHOBE
OCO3HAaHHOTO MIPUHATHS IEHHOCTEW CEMEMHOM dKU3HU B COOTBETCTBUHM C TPAIULIUSIMU HAPOJ OB
Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMUSL:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHMUIA;

MMOHMMAaHUE SYMOIMOHAIBHOTO BO3AEHCTBHS )KUBOM MTPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HBIX BHUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
Ka4ecTBa TBOPYECKOM JIMYHOCTH;

5) ¢usnyeckoro BOCHUTAHHMS, (OPMHPOBAHMS KYJIbTYPbI 30POBbSI H
IMOLMOHAJIBHOIO 0JIaronoJay4ms:

MOHUMAaHKUE U peasin3aliys 310pOBOro U 6€30MacHOT0 00pa3a *KU3HHU (370pOBOE MTUTAHUE,
COOJTIO/ICHNE TUTUEHUYECKUX MPABWII M HOPM, COATAaHCUPOBAHHBIN PEKHUM 3aHITHA U OT/IHIXA,
perynspHas (Qu3nyeckass aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOLIEHUS K COOCTBEHHOMY (PHU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE WEHHOCTH MpaBWJI MHIUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOTO
NOBEJEHUS B CUTYyalUsX, YTPOXKAIOUIUX 310POBBIO U )KU3HHU JIOJEH;



OCO3HaHUE TMOCIEACTBUIA M HETPUSATHUS BPEIHBIX MPUBBIUEK (YIOTPEOICHHS aKOT O,
HAapKOTUKOB, KypEHUS);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHUE LIECHHOCTU MacTePCTBa, TPYA0TO0HE;

FOTOBHOCTh K  AKTHUBHOW  JICATEIBHOCTH TEXHOJOTHYECKOM W  COUHAIBHOU
HAIPaBJIEHHOCTH, CHOCOOHOCTh HHUIIMUPOBATh, IIIAHUPOBATH U CAMOCTOSTEIBHO BBIMOIHITh
TaKyo JEATEIbHOCTb;

MHTEPEC K pa3IMuHbIM cepam npodeccuoHaIbHON AesITENbHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIA BBIOOp Oynaymiell mpodeccud W pean30BbIBaTh COOCTBEHHbBIE KU3HEHHbIE
TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOpPa30BaHMUIO Ha MPOTSKEHUHU BCEi
KU3HU;

7) 3K0JI0OTHYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eTIECO00pa3HOE OTHOIICHUE K IPUPO/IE KAK UCTOYHHUKY KU3HHU Ha 3emIie,
OCHOBE €€ CyleCTBOBAHUS,

NOBBILICHHE YPOBHS 3KOJOTMUYECKOW KyJbTYpbl: IPHOOPETEHHE ONbITA IJIAHUPOBAHUS
MOCTYNKOB M OLIEHKH WX BO3MOXKHBIX MOCIEACTBAN 711 OKPYKAIOILIEH CPEIbl;

OCO3HaHUE riI00ajbHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U yTeH UX PEIICHHUS;

CIOCOOHOCTH UCIOJIB30BAThH MPUOOPETaEMble PU U3YUECHUH OMOIOTHH 3HAHUS U YMEHHUS
IIPU PELICHUH MPOOJIEM, CBA3AHHBIX C PALMOHAILHBIM MIPUPOJONOIb30BaHUEM (COOII0AEHNE
IIPaBUJI TTIOBEJICHNS B IPUPOJIE, HAIIPABICHHBIX HA COXPAHEHUE PABHOBECHS B 3KOCUCTEMAX,
OXpaHy BHUJIOB, DKOCUCTEM, Onochepsl);

aKTUBHOE HENPUATHE JCHCTBUM, MPUHOCAIINX BPEN OKPY KAIOLIEH MPUPOIHOU Cpene,
yMEHHUE MIPOTrHO3UPOBATH HEOIaronpusiTHbIE 9KOJIOTUYECKHE MOCJIECTBUS
IPEANPUHUMAEMBIX IEUCTBUM U NIPENOTBPAIIATh UX;

HaJIMYue pPa3BUTOTO 3KOJIOTHYECKOTO MBIIUICHHS, 3KOJIOTMYECKONW KYJbTYpPhl, OIbITA
JEATENBHOCTH JKOJIOTMYECKOM HAIPABJICEHHOCTH, YMEHUS PYKOBOACTBOBATbCS HMHU B
MIO3HABATEJIbHOM, KOMMYHUKAaTUBHON M COLMAIbHOW MPAKTHUKE, TOTOBHOCTU K Y4YacTHUIO B
MPAKTUYECKOU AESITEIBHOCTH 3KOJIOTUYECKON HAIPABIEHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MpPAKTUKH, OCHOBAHHOIO Ha JHAJIOre KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHUE  SI3BIKOBOM M YMUTATEJIbCKOM  KYyJIbTYpbl Kak CpeAcTBa
B3aMMOJICHCTBUS MEKTY JIFOJbMH U TIO3HAHUS MUPA;

NOHUMaHue crnerupuKy OMOJIOTMH KaK HAayKH, OCO3HaHUsSI €€ poJii B (pOPMUPOBAHUU
pallMOHANIBHOTO HAYYHOTO MBILIUICHUS, CO3/IaHUM LIEJIIOCTHOTO TMpPEACTaBIeHUs 00
OKpY)XalollleM MHUpPE KaK O EeIUHCTBE NPHUPOMbI, YelOBEeKa M OOIIecTBa, B MO3HAHHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH U pPeIIeHUu MPOoOIEM COXPaHEHUSI PUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 3HAUMMOCTH OMOJIOTUHU JJ11 COBPEMEHHOM LIMBHIIM3AIMU: 00ecTIeueHUs
HOBOTO YPOBHSI Pa3BUTHSI MEJIUIIUHBI, CO3aHKIE IEPCIIEKTUBHBIX OMOTEXHOJIOT M, CHOCOOHBIX
pemaTs pecypcHble MTPOOJeMbl pa3BUTHS UEJIOBEUECTBA, MOWUCKA IyTeH BBIXOJA U3



rJ100aJIbHBIX SKOJOTHUECKHUX MPOo0JeM M 00ecrieYeHus mepexoa K yCTOMYMBOMY Pa3BUTHIO,
palMoHaIbHOMY HCIIOJIb30BAHUIO TMPUPOAHBIX PECYypcoB H  (HOPMHPOBAHHIO HOBBIX
CTaH/IapTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJIOTMUECKUX 3HAHUM B LIEISAX NOBBILIEHUS OOLIEH
KyJbTYpbl, €CTE€CTBEHHO-HAy4YHON TPaMOTHOCTH, KaK COCTaBHOM 4YacTu (HyHKIMOHAIBHOU
IrPaMOTHOCTH O0yuarouuxcs, GopMUpyeMOoi Mpu U3ydeHUH OMOJIOTUH;

INOHMMAHME CYIIIHOCTH METOJOB II03HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTM HCIOJIb30BaTh IOJy4acMbl€ 3HAHMS JJIs aHajIu3a U OOBSICHEHUS SIBICHUU
OKpYKaloIIero MUpa U HNPOUCXOJAIIMX B HEM M3MEHEHHMH, YMEHHUE J€NaTh 0OOOCHOBAHHbBIE
3aKJIIOYEHUS HAa OCHOBE HAYYHBIX ()AaKTOB M UMEIOUIMXCA JaHHBIX C ILEJBI0 IMOJy4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJISl PELLCHUS
Ipo0JIEM B PEANIbHBIX )KMU3HEHHBIX CUTYalMSIX;

OCO3HaHUE IIEHHOCTH Hay4YHOH J1eATEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO U
HCCJIEIOBATENLCKYIO €S TEIbHOCTh WHAUBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTb U CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHHUIO, K
AKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAaHUM IO OMOJIOTMHM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeamMeTHbIC pe3yabTaThl OCBOCHHS y4eOHOTO MpeameTa «broorusy BKIIFOYArOT:
3HaYMMBbIEe 1711 (OPMHUPOBAHUS MHUPOBO33PEHUS] OOYUYAIOIIMXCS MEXTUCIUTIIIMHAPHbIC
(MexTpeIMeTHbIE) OOIeHAYYHbIE TTOHATHS, OTpakarollye EeJOCTHOCTh HAYYHOW KapTHHBI
MHUpa U CIIeM(PUKY METOJOB MMO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
DHEPTUS, SBJICHUE, TIPOIIECC, CUCTEMA, HAYUHBIN (PaKT, IPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHUs, HCCICJAOBaHNe, HAOJIOJCHUE, W3MEPEHUE, OKCICPUMEHT U JIpyTue);
YHUBEpCaJIbHbIC yueOHbIC IeHCTBUS (IT0O3HABATEIbHBIE, KOMMYHHUKATUBHBIC, PETYJISTUBHBIC),
obecnieyuBaronue (GopMupoBaHue (YHKIIMOHAIBHOM TPaMOTHOCTH U  COIMAJIbLHOMN
KOMITETCHIIMM OOYYarONINXCS; CIOCOOHOCTh OOYYaIOIIUXCSl HCIOJIh30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKIE 3HAHUS W YHUBEPCAJLHBIC YICOHbBIE JEHCTBUS B
II03HABATEIbHON U COLMAJIBHON ITPAKTUKE.

B pesynbpraTe n3yueHuss OMOJIOTMHM Ha YpOBHE CpeIHEro OOIIero oOpa3oBaHHS Yy
obOyuarornierocs 0ynyT chopMUPOBaHBI MIO3HABATEIbHBIC YHUBEPCAJIbHBIC YUEOHBIC JCHCTBUS,
KOMMYHUKATHBHBIE YHUBEpCAJIbHBIC YYEOHBIEC JCUCTBUSI, PETYJISATUBHBIC YHHBEPCATbHBIC
y4eOHbIE TEUCTBUS, COBMECTHAS ICSTEIBHOCTb.

MeranpenMeTHbIE pe3yabTaThl OCBOCHHUS MPOrpaMMbI CpeaHEero olIiero oopasoBaHus
JOJDKHBI OTPaXKaTh:

OBJaieHne yHMBePCATbLHBIMH YUeOHBIMH NMO3HABATEILHBIMHU J€HCTBUSIMH:

1) 6a3oBble JIOrH4YecKne JAeicTBUSI:

CaMOCTOSITEJIbHO (POPMYJIMPOBATh W aKTyaIHM3UPOBATh MPOOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE;



WCIIOJIK30BaTh TPHU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHaIm3a,
CUHTE3a, CPaBHEHWs, KiacCU(pUKAIKK, 0O0OOIIEHUS), PACKPHIBATH CMBICI OMOJIOTHYECKHUX
NMOHATUH (BBIICIATh HMX XapaKTEPHBbIC IPU3HAKH, YCTAHABIMBATh CBS3UM C JIPYTUMHU
MIOHATHUSIMU);

OTIpENENATh LENU NeATeILHOCTH, 3a/aBas MapaMeTphl U KPUTEPUU HUX TOCTHIKCHUS,
COOTHOCHUTH PE3yJIbTATHI ACATEIBHOCTH C TIOCTABICHHBIMHU LIETISIMU;

UCITOJIB30BaTh OMOJIOTMYCCKUE TOHATHS JUISI OOBSICHEHHsSI ()aKTOB M SBJICHUH JKUBOK
PUPOIBL;

CTPOHUTH JIOTHYCCKUE PACCYXICHUS (MHIYKTHBHBIC, ICAYKTHBHBIC, IO aHAJOTHH),
BBISIBIIATH ~ 3aKOHOMEPHOCTM W MPOTUBOPEYHMS B PAacCMaTPUBAEMBIX  SIBIICHUSX,
(GhOpMyITUPOBATh BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH CXEMHO-MOJICIIbHBIC CPEICTBA JIJIS TIPE/ICTABIICHUS CYIICCTBEHHBIX CBSI3EH U
OTHOIICHUH B U3y4aeMbIX OHMOJIOTMYECKUX O0BEKTaX, a TAKKE MPOTUBOPEUHIA Pa3HOTO PO/Ia,
BBISIBIICHHBIX B PA3JIMYHBIX WH()OPMAITMOHHBIX UCTOUYHUKAX;

pa3pabaTpiBaTh IUJIaH PEIIEHUS TPOOJEeMBI C Yy4€TOM aHaIM3a HMMEIONUXCS
MaTepUATbHBIX U HEMATEPHAIILHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JEATEILHOCTH, OIICHHBATh COOTBETCTBUE PE3YJIbTATOB IIEJISM,
OIICHMBATh PUCKU TOCIICJICTBUN JACATEILHOCTH,

KOOPJIMHUPOBATh W BBIMOIHATH PAa00Ty B YCIOBHUSX PEAIBHOTO, BUPTYaJbHOTO U
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEAaTHUBHOE MBIIICHHE TIPH PEIICHUHN KU3HECHHBIX MPOOJICM.

2) 0a30BbI€e HCCIIEI0BATEIbCKHE AeCTBUA:

BJIAJICTh HABBIKAMH YUE€OHO-HCCIICIOBATEIHLCKOM 1 MMPOCKTHOM ACATEIHHOCTH, HABBIKAMU
paspernieHus mpoOeM, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIFHOMY MOMCKY METOJIOB
pEIICHHS MPAKTUYECKUX 3a7a49, TPUMEHEHUIO PA3TUIHBIX METOJIOB MTO3HAHNUS,

UCITIOJIB30BaTh PA3JIMYHBIC BHJIBI JICATCILHOCTH IO ITOJYYSCHHUIO HOBOTO 3HAHUS, €TO
WHTEPIPETALMH, TIPEOOPa30BaHUIO ¥ IPUMEHEHHUIO B YY€OHBIX CUTYAIIUAX, B TOM YHCIIC MPU
CO3/IJaHWHU YYE€OHBIX U COIMATBHBIX MPOEKTOB;

dbopMHUpOBaTh HAYYHBIM TUN MBINUICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHUEH,
KJIIOUYEBBIMH MMOHSATHSIMHU U METOJIaMU;

CTaBUTh U (HOPMYJIMPOBATH COOCTBCHHBIC 3aJ1aul B 00pa30BaTEIbLHOMN ACATCIBHOCTH U
YKU3HCHHBIX CUTYaIIHSX;

BBISIBIIATh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M W aKTyaJIM3UPOBATh 3a/ady, BBIJIBUTATh
TUTOTE3y €€ perieHus, HaXOAUTh apTyMEHTHI ISl JI0Ka3aTebCTBA CBOMX YTBEP)KICHHUIA,
3a/1aBaTh MapaMeTPbl U KPUTEPUHN PEILICHHUS,

aHAM3UPOBaTh TOJyYCHHBIC B XOJC pCEIICHUS 3a7adyd pPe3yJbTaThl, KPHUTHUYCCKH
OIICHMBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHECHNE B HOBBIX YCIIOBHSIX;

JIaBaTh OIEHKY HOBBIM CHUTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIM TTOUCK MEPEHOCA CPEJCTB M CIIOCOOOB JCHCTBUS B
PO eCCUOHAIIBHYIO CPEAY;

yMETh IEPEHOCUTh 3HAHUS B IIO3HABATCIILHYI0O M MPAKTHYECKYH 00JacTh
JKM3HEIEITEIIbHOCTH;



YMETbh UHTErPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJEH, MpeajiaraTh OPUTHHAIBHBIE MOAXOABl M PEIICHUS, CTaBUTh
npoOJeMBbl U 3a/1a4H, AOMYCKAIONINE AJIbTEPHATUBHBIE PEILICHUSI.

3) padoTa ¢c unopmanuei:

OpPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHHKAX MHPOpMAIHH (TeKcTe y4eOHOro mocoous,
HAYYHO-TIOMYJISIPHOM ~ JIUTEpaTrype, OHMOJOTMYECKUX  CIIOBapsAX M  CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHeTe), aHaiu3upoBaTh MHGOPMALMIO PA3TUYHBIX
BUJIOB U (GOpM TPEACTaBICHUSA, KPUTHUYECKH OIEHUBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTH;

dbopMynupoBaTh 3ampochl U MPUMEHITH Pa3IHYHbIE METOJbI IPU TMOUCKE U OTOOpE
Ouooruueckoi HHpopMaIuu, He0OX0IMMOM 7151 BBITIOJIHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT UCHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3IUUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAJbHYIO (OpPMYy NpPEACTaBICHUS OUOJIOTHYECKOM
uHpopMaluu (cxeMsl, TpaduKu, JUarpaMmmbl, TaOTUIIBI, PUCYHKHU U IPYTOE);

UCIOJIb30BAaTh HAYYHBIM f3BIK B KA4e€CTBE CPEICTBAa MpH paboTe C OHUOIOTHYECKOM
uH(popMauen: MPUMEHATh XUMUYECKHE, (PU3NYECKUE U MAaTEMAaTHUYEeCKUE 3HAKU U CUMBOJIbI,
dbopmynel, abOpeBUaTypy, HOMEHKIATYpPY, HCIOJNBb30BaTh U MPeoOpPa30BbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISAHOCTH;

BJIa/JIeTh HaBbIKAMHM pPAacCMO3HAaBaHHUS W 3alMThl HHOOpMaLUU, HHPOPMAIMOHHOM
0€301acHOCTH JTUYHOCTH.

OgiajieHue YHHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUAMM:

1) oOmenume:

OCYIIECTBIISATh KOMMYHHUKALIMU BO BCEX chepax *KU3HU, AKTUBHO YIaCTBOBAThH B TUAJIOTE
VI JUCKYCCHH IO CYIIECTBY 00CYX/1aeMOi TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBICKA3bIBATh
CYXXJIEHHSI OTHOCHUTEJIbHO BBINIOJIHEHMS TpeJjiaraéMod 3ajlayd, Y4YUThIBaTh MHTEPECHl U
COTJIACOBAHHOCTH MO3UIMHI APYTUX YUYACTHUKOB JIMAJIOTA WU IUCKYCCHH);

pacmo3HaBaTh HeBepOajbHbIE CpEACTBa OOLICHHs, TOHMMATh 3HAYEHHE COLUATIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHTyallud, yMETh CMsST4aTh
KOH(DJIUKTHI U BECTU TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMHU CIIOCOOAMU OOILIEHUS U B3aUMOJICUCTBUSI, IOHUMATh HaMEpPEHUs
JPYTUX JIIOACH, IPOSBIIATH YBAXKUTEIBHOE OTHOIIIEHHUE K COOECEHUKY U B KOPPEKTHOM (hopme
(dbopMynHUpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JOTMYHO M3Jaratb CBOKO TOYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB.

2) coBMecCTHAas 1eATeJIbHOCTD:

MOHUMATh ¥ UCTOJIb30BaTh MIPEUMYIIECTBA KOMAHIHOM M UHWBUIyaIbHOUM paboThI IpU
pereHnr  OMOJIOTMYECKOW TPOOJIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTH TPUMECHEHUS
IpyNHoBbIX (OPM B3aUMOECUCTBUS MIPH PEIICHUN YUeOHON 3a/1auH;

BBIOMPATh TEMATHKY M METOJbl COBMECTHBIX JEUCTBUI C YU4ETOM OOLIUX HUHTEPECOB U
BO3MO>KHOCTEHN Ka)JI0To YjeHa KOJJIEKTHBA;



IIPUHAMATh LEIM COBMECTHOM JAEATEIBbHOCTH, OPraHU30BBIBATH W KOOPAMHUPOBATH
JEUCTBUS N0 €€ JNOCTHUKEHHIO: COCTABIIATH IUIAH ACHUCTBUN, PACIPENEISATh POJIM C YUYETOM
MHEHUW YYaCTHUKOB, 00CYK/1aTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KQUE€CTBO CBOETO BKJIAJIAa U KAXA0T0 YYaCTHUKA KOMaH/bl B 00U pe3ybTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/yIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEH C MO3ULUHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETMYECKOE IOBEJICHHE B PA3JUYHBIX CUTyalUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OgByaieHUe YHHBEPCAJIBLHBIMH PeryJISTHBHBIMH I¢HCTBUAMMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISIBIICHUS MPOOJIeM M MX PELICHUS B
KU3HEHHBIX M YUEOHBIX CUTYaIIMSIX;

BbIOMpATh HA OCHOBE OHMOJOTMUECKHX 3HAHWM IIEJIEBBIE M CMBICIOBbIE YCTAaHOBKU B
CBOMX JIEUCTBUAX M INOCTYNKAaxX II0 OTHOLIEHWMIO K XMBOW NPUPOJE, CBOEMY 3I0POBBIO U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MMO3HABATENbHYIO ACSTENbHOCTD, BBISIBIATH MPOOJIEMBI,
CTaBUTh U (popmynMpoBaTh COOCTBEHHBIE 3a/Jauyd B 00pa30BATENILHOM MACSTENbHOCTH U
JKA3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAaH pEUICHUs MPOOJeMbl C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CHUTYalMsIM;

pacuMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOUYTEHU;

JienaTh OCO3HAaHHBIM BBIOOp, ApTyMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a
peleHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBAaTh (POPMUPOBAHUIO W MPOSIBICHUIO IIUPOKOW JSPYJIULMUA B Pa3HBIX
00JacTax 3HaHUM, MOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B IEATEIbHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIIM;

BJIAJ€Th HAaBBIKAMHM TI03HABATENILHOM pedJIeKCUd KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM W MBICIUTEIBHBIX IIPOLIECCOB, MUX PE3YyJIbTATOB W OCHOBAHUM, HMCIIOJIb30BaTh
npuémbl peaekcuu A OLICHKH CUTYyaluH, BHIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS M0 UX CHUKEHUIO;

NPUHUMAaTh MOTUBBI U APTYMEHTBI IPYTUX MIPU aHAIIM3€E PE3yJIbTATOB ACATEIbHOCTH;

3) npuHATHE Ce0S U APYTrHUX:

OPUHUMATH Ce0sl, MOHUMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI M APTYMEHTBI IPYTHUX IIPU aHAIIM3E PE3yJIbTATOB ACATEIBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKY;

pa3BUBaTh CIIOCOOHOCTh NIOHUMATh MUP € MO3ULMU JIPYTOro YEJIOBEKA.
INPEJMETHBIE PE3YJIBTATbBI



ITpenMeTHBIE pe3yIbTaThl OCBOECHUS COAEpKaHUsl yueOHoro npeamera «buonorusp» Ha
yrayOn€HHOM YpPOBHE OpHUEHTHUPOBaHbI Ha oOecnedeHue npopuiIbHOro O0O0ydeHus
oOyuaromuxcst ouonoruu. OHM BKJIIOYAIOT: crieupuyecKue 1l OMoJI0Tuy HayuHbIe 3HAHUS,
YMEHHUSI U CIIOCOOBI IEUCTBUM 1O OCBOEHMIO, UHTEPIIPETALNN U MPEOOPA30BAHUIO 3HAHUM,
BUJbl JESITEIBHOCTH IO IOJYYEHUIO HOBBIX 3HAHUW M WX NPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX, a TaKK€ B pPEAJbHBIX JKU3HEHHbIX CHUTyalusX. lIpenMeTHble pe3yJsbTaThl
IPEACTABIICHBI IO T01aM U3y4YECHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro mpeameta «buonorus» B 10 Knacce
JOJDKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTb 3HAHUN O MECTE U pPOJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK,
B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B MMO3HAHUU 3aKOHOB MPUPOIBI U
pelIeHHH Mpo0JIeM palHOHAIBHOIO NPHPOAOINOIb30BaHUSA, O BKIAJE€ POCCHMCKUX U
3apyOeXKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIa/ICHUE CUCTEMOI OMOJIOTMYECKMX 3HAHUI, KOTOpash BKJIHOYAET: OCHOBOIIOJIArarolye
OMOJIOrMYECKHe TEPMUHBI U MOHATHUA (JKU3Hb, KJIETKA, OPraHu3M, MEeTa0O0JIn3M, TOMEOCTa3,
CaMOpETryJISIIMs, CaMOBOCIPOM3BEACHHUE, HACIEACTBEHHOCTb, W3MEHYMBOCTh, POCT U
pa3Butue), Ouonoruueckue Teopuu (kiaerouHas teopust T. IlIBanna, M. Ilneiinena, P.
BupxoBa, xpoMocoMHas Teopus HacyienctBeHHocTy T. Moprana), yuenust (H. Y. BaBunosa —
0 LIEHTpaxX MHOI000pa3us U MPOUCXO0KIECHUS KyJIbTYPHBIX PACTEHUI ), 3aKOHBI (€MHO00pa3us
IOTOMKOB IIEPBOT'0 NOKOJIEHUS, paCUIECIIEHUS, YUCTOThI TAMET, HE3aBUCUMOI'0 HACJIEOBAHNUS
I'. Menaeins, roMoJIOTHYECKUX PSIIOB B HacieAcTBEHHOW m3meHunBoctu H. M. BaBuiosa),
OPUHUUIIBI (KOMILIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMH  METOJaMM HAay4YHOI'O T[IO3HAHUS, HCIOJb3YEMBIX B
OMOJIOTMYECKUX HCCIEJOBAHUAX JXUBBIX OOBEKTOB (ONMUCAHUE, W3MEpPEHUE, HaOII0ACHUE,
JKCIIEPUMEHT);

YMEHHE BBIJEIATh CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK POKAPUOT U 3YKApHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIE OaKTepHii, TpHOOB, paCTECHHIA,
KUBOTHBIX M 4YEJIOBEKAa, CTPOCHUS OPraHOB M CHCTEM OpPraHOB pACTEHUH, JKUBOTHBIX,
4eJIOBEKa, IIPOLECCOB IKU3HEACSITEIbHOCTH, IPOTEKAIOIIMX B OpraHM3Max pacTeHM,
KUBOTHBIX W 4YEJIOBEKA, OMOJOTMYECKHUX TIPOIECCOB: OOMEHa BEHIECTB (METabOIU3M),
NpEeBpaIlCHUs] 3HEPTUU, OpOKEHUs, aBTOTPO(PHOrO M TETEPOTPO(HOTO THUIOB MUTAHUS,
¢oToCcMHTE3a M  XEMOCHHTE3a, MHUTO3a, MeEHo3a, raMeToreHesa, >SMOpUOreHesa,
NOCTAIMOPHUOHAIIBHOTO Pa3BUTHS, PAa3MHOXKEHHS, WHIMBUIYAJIbHOTO PAa3BUTUS OpraHu3Ma
(oHTOr€eHe3a), B3auMOJICHCTBUS T€HOB, I'€TEPO3UCA, UCKYCCTBEHHOTO 0TOOpA;

YMEHHUE YCTaHABJIMBATH B3aUMOCBSI3M MEXKIYy OPraHOMAAMH KIIETKU U UX (PYHKIUSIMHU,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH U UX (PyHKIMAMHU, MEKIY OpraHaMH U CHCTEMaMU OpPTaHOB
y PacTeHMii, KUBOTHBIX M YEJIOBEKA M UX (QYHKIMSIMH, MEXKAY CUCTEMAMHU OPraHOB U HX
(GYHKIUSAMU, MEXKIY dTalaMu OOMEHA BELECTB, 3TAallaMU KJIETOYHOIO LUKJIA U KU3HEHHBIX
IUKJIOB OpPraHU3MOB, 3TalaMH 3MOPHOHAIBHOTO PAa3BUTHs, TEHOTHUIOM H (HEHOTHUIIOM,
denoturnom u pakTopamu cpeabl OOUTaAHMUS;



yMEHHUE BBISBIISATH OTIMUYUTEIbHBIC MPU3HAKU KUBBIX CHCTEM, B TOM YHUCJIE PACTECHUH,
KUBOTHBIX U YEJIOBEKA;

yMEHHUE UCTOb30BaTh COOTBETCTBYIOIIUE apTyMEHThI, OMOJOTUYECKYIO TEPMUHOJIOTHIO
Y CUMBOJIMKY JIJIs1 IOKA3aTeJbCTBA POJICTBA OPTAaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

YMEHHE peliaTh OHWOJIOTMYECKUE 337aud, BBIABIATH MPUYUHHO-CIEICTBEHHBIE CBS3H
MEXIY HCCICAyeMBbIMH OWOJIOTUYECKUMHU TPOIECCAaMU M SIBIICHUSIMH, J€JaTh BBIBOJABI U
IPOTHO3bI HA OCHOBAHUU TMOJTYUYEHHBIX PE3YJIbTATOB;

yMEHHUE BBIMOIHATH JJA0OPATOPHBIE U MPaKTUUYECKUEe pabOThl, COONIOAATh MpaBuia Mpu
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PY10BAaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPATh WX HKCICPUMEHTAJIHHBIMH CPEICTBAMH,
dbopMynupys IeNib HCCIEAOBAHWSA, aHAJU3UPOBATH TMOJYYEHHBIE pEe3ylbTaThl U JeNaTh
BBIBOJIBL;

yYMEHHUE YYacTBOBATh B y4e€OHO-UCCIIEOBATENbCKON paboTe 1Mo OUOIOTUH, SKOJIOTUU U
MEIUIMHE, TPOBOIMMOM Ha 6a3e MIKOJIBHBIX HAYYHBIX OOIECTB, U MyOJIHYHO TPE/ICTABIATh
MOJTyYeHHBIC PE3yIbTaThl HA YYCHUUECKNX KOH(PEPEHIHSIX;

YMEHHE OILIEHWBATh 3TUYECKHE aCMEKThl COBPEMEHHBIX HCCIEAOBaHUNH B 00JaCTH
OMOJIOTUM U MEIUIMHBI (KJIOHUPOBaHUE, UCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAMPABICHHOE
M3MEHEHHUE TeHOMA U CO3JjaHUe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE  OCYIIECTBIATH OCO3HAHHBIA  BbIOOp Oynymed  mpodeccHoHambHOM
JESTENBHOCTH B 00JIaCTU OMOJIOTMH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH, CEIHCKOTO
XO35IUCTBA, MHUIIEBOM  MPOMBIIUIEHHOCTH, YIJIyOJATh  [O3HABaTEIbHBIM  HMHTEpEC,
HaIpaBJCHHBI HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccur U TPOJOJIKEHUE
OMOJIOTUYECKOT0 00pa30BaHUs B OpraHU3ALMIX CpeaHEro NpodhecCUOHATBHOTO U BBICIIETO
oOpa3oBaHHs.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS y4yeOHOro mpeameta «buonorus» B 11 kKnacce
JOJDKHBI OTpaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHUU B CUCTEME €CTECTBEHHBIX HAYK,
B (popMHUpPOBAaHMHU COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTHHBI MUPA, B MO3HAHUN 3aKOHOB
IPUPOJIBI U PEIICHUH SKOJIOTUYECKUX MPOOJIEM YEIOBEUYECTBA, @ TAK)XKE B PEIIEHUN BOTIPOCOB
palMoOHAIBHOTO MPHUPOAOIOIB30BaHUsA, U B (OPMUPOBAHUM LIEHHOCTHOTO OTHOLICHHS K
npupoze, OOUIECTBY, YEIOBEKY, O BKJIaJIe POCCUMCKUX U 3apyOeKHBIX yUYEHBIX-OHUOJIOTOB B
pa3BUTHE OUOJIOTHUY;

YMEHHE BIIAIETh CUCTEMOW OMOJIOTHYECKUX 3HAHUHN, KOTOPasi BKIIIOUAET ONPEACTICHUS U
NOHMMAaHHE CYIIHOCTH OCHOBOIOJATAIOIUX OUOJOTUYECKHMX TEPMHUHOB M TMOHATHH (BHJ,
sKocucTeMa, Ouocdepa), Ouosiorudeckre Teopuu (dBoJrormoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKas Teopus 3Boioiun), yueHust (A. H. CeBepiioBa — 0 myTsX U HaNpaBIEHUAX
sBoronnu, B.M. BepHajackoro — o Ouocdepe), 3akoHbl (reHETHUYECKOro paBHOBecus JIK.
Xapau u B. BaitnOepra, 3apoasimeBoro cxoactsa K. M. bopa), mpasuna (Mmunumyma lO.
JInbuxa, SKOJOTHYECKOW MUpaMUAbl DHEPruu), TumoTesbl (rumore3a «mupa PHK» V.
['unbepra);

yMEHHUE BIJIAJIETh OCHOBHBIMHU METOJAaMU HAY4YHOTO ITO3HAHUS, HMCIOJb3yEeMbIMU B
OMOJOTHYECKUX HCCIIEOBAHUIX KUBBIX OOBEKTOB M HKOCHUCTEM (OMHCAaHUE, M3MEpEHHE,



HaOJII0ICHUE, DKCIIEPUMEHT), CIIOCOOAMHU BBISIBIICHUS M OIEHKA aHTPOIIOTCHHBIX M3MEHEHUN
B IIPUPOJIE;

YMEHHE BBIICIATh CYIIECTBEHHBIC MPHU3HAKU: BUAOB, OMOTEOIIEHO30B, YKOCHUCTEM H
ouocdepsl, CTaOMIM3UPYIONIETO, ABWKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AUTONATPUYECKOTO W CHUMIATPUYECKOTO BUA000pA30BaHUS, BIUSHUSA JBIDKYIIUX CHJ
HBOJIFOITUU HA TEHO(OH] MOMYJIAINHA, TPUCTTOCOOJICHHOCTH OPTaHU3MOB K cpefie OOMTaHus,
yepeOBaHUs HAMPaBICHUA HBOJIONWU, KPYroBOpOTa BEIIECTB W IOTOKA HSHEPTUU B
IKOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBS3U MEXIY MPOIECCAMU DBOJIONHU, ABUKYITUMH
CUJIaMU aHTPOTIOTEHEe3a, KOMIIOHEHTAMH Pa3TUYHBIX YKOCUCTEM U MPUCTIOCOOTICHUSIMU K HUM
OpPTraHHU3MOB;

YMEHHE BBISBIATh OTIMYUTEIBHBIE TPU3HAKK KHUBBIX CHUCTEM, MPHUCIIOCOOJICHHOCTH
BUJIOB K cCpele OOWTaHWs, aOMOTHYECKUX M OHOTHYECKHMX KOMIIOHEHTOB SKOCHCTEM,
B3aMMOCBSI3€ll OpPraHU3MOB B COOOINIECTBAaX, aHTPOIMOTEHHBIX M3MEHEHUN B 3KOCHCTEMax
CBOEH MECTHOCTHU;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOIINE ApPTYMEHThI, OMOJIOTHYECKYIO0 TEPMHUHOIOTHUIO
¥ CHMBOJIMKY JIJISl TOKA3aTeNbCTBA POACTBA OPTaHMW3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3U OPTaHU3MOB U CPEJIbl OOMTAHNs, CAMHCTBA YEIOBEYECKUX Pac, HEOOXOIMMOCTH
COXpaHEHHs MHOr000pa3usi BUAOB M SKOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHUS MPUPOABI U
YeJI0BEUYECTBRA;

YMEHHE peliaTh OWOJIOTHMYECKHE 3a7aud, BBISABIATH NMPUUYUHHO-CIECICTBEHHBIC CBSI3U
MEXTy HCCIEeAyeMbIMU OWOJIOTMUYECKUMHU TPOIECCAaMH W SIBICHUSMH, ACNaTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHHH TOJTYYCHHBIX PE3yJIbTATOB;

yYMEHHUE BBITOIHATH JAOOPATOPHBIE U MIPAKTUIECKHE pabOThI, COOIIONATh TIpaBuiIa Mpu
paboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIJIBUTaTh THUIIOTE3bI, TMPOBEPATH HMX OSKCICPUMEHTAIBLHBIMH CpPEJICTBAMH,
dbopMynupys IIeNIb HMCCIEAOBAHWsS, aHAJIM3UPOBATH TOJIYYCHHBIC pEe3ylbTaThl U JeNaTh
BBIBO/IBI,

yMEHHE YYaCTBOBATh B y4E€OHO-UCCIIEOBATEIBCKON paboTe 1Mo OUONIOTHH, SKOJIOTUN U
MEIUITMHE, MPOBOJAUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEICTABISAThH
MIOJTy9YEHHBIC PE3yJIbTaThl HA YUEHNYECKIX KOH(EPCHIINSAX;

YMEHHE OIIEHWBATh THUIOTE3bl W TEOPUHM O MPOUCXOXKIACHUM >KU3HH, YeJOBeKa |
YeJIOBEYECKUX pac, 0 MpUYUHAX, MOCIEACTBUIX U CHOCO0aX MPEIOTBPAIICHUS TI00aIbHbIX
u3MeHeHul B onocdepe;

YMEHHE  OCYIIECTBISATh OCO3HaHHBIA  BbIOOp Oyaymield  mpodeccroHATbHOM
NESATENBHOCTH B 00JacTd OWOJIOTHH, JKOJOTHH, TMPUPOJONOIH30BAHUS, MEIHUIIHHEI,
OMOTEXHOJIOTHH,  TICUXOJIOTUM, BETEPUHAPHUU,  CEIBCKOTO  XO3SAHCTBA,  MHUIICBOU
MPOMBINIUICHHOCTH, YTIyOJsTh MO3HABATEIBHBIN WHTEPEC, HAMPABICHHBIN HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOLIEH MpodecCuu M MPOAODKEHHE OHOJOTHYEeCKOro OOpa3oBaHUs B
OpraHM3aIHsIX CPEeTHETO MPO(ECCHOHATFHOTO U BBICIIET0 00pa30BaHUs.
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YYEBHO-METOJMYECKOE  OBECHEYEHME  OBPA3OBATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» buonorus, 11 kmacc/ bopomuna I1.M., demmmmn I'"M., Cabnura O.B.; mox penakiueit

Mymuoro B.K., Asimumia I'.M., Axkumonepnoe o6miectBo «M3narensctBo «IIpocsemienue

buonorusa, 10 xmacc/ Beiconkas JI.B., Hemvmur I'M., Cabmmuaa O.B.; mox pemakiueit

[IIymuoro B.K., JIpimmmia I'.M., AkuronepHoe odiectBo «M3narensctBo «IIpocBerieHue»

METOJIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

10.

MCTO,Z[I/ILIGCKOC rmocooue «Peaﬂmanm 06p330BaTeJIBHBIX ImporpamMmm
CCT€CTBCHHOHaquOﬁ U TEXHOJIOTHYECKOU HarpaBJICHHOCTH II10 Onojoruu ¢

HCITOJIB30BAHHUEM 060py,Z[OBaHI/IH neHTpa

«Touxka poctay». B.B.bycnakos, A.B.IIbiHees.

Meronndeckoe mocodue «Iludposas madoparopust PolusLab mo 6uomorum»\ E.B.

Yeunna — 1-e u3n. — 71c

1. Myprazun I1.P. AktuBHbIe hopMbl 00yueHus: ouonoruu M., [Ipocsemenue, 2007.
Jlepuep I'.W. buonorus [loypounsie TecTsl U 3aganust M., AkBapuym, 1998
Kypnan «bronorus B mkosne»

«Otxkpsitas ouonorusy -CJ| — nuck komnannu «OU3UKOH

AxumoB C.M. m gp. buomormss B Tabmmiax, cxemax, pPHUCYHKax. YuUeOHO-

obOpazoBarenbsHas cepusi. — M: Jluct-Hsto, 2004. — 1117c.

buonorus: CnpaBounuk mkonpHuka u cryaenta/llon pen. 3.bpema u M.Melinke;

I[Tep. ¢ Hem. — 3-e uzn., crepeotun. — M.: Jlpoda, 2003, ¢.243-244.

bonrosa 1.B. CoopHuk 3a1a4 1o o0111eli OMOJIOTHH ¢ PEIISHUSIMU JIJIS ITOCTYITAFOITUX

B By3bl. — M: OO «OHUKC 21 Bex», «Mup u obpazoBanue», 2006. — 134c.

bopzosa 3B, [laraece AM. /lunakTudeckue Matepualibl o onojgorun: Meroauueckoe

nocodue. (6-11 ki) - M: TI «Cdepar, 2005. — 126c¢.



11. .EropoBa T.A., Knynosa C.M. OcHoBbl Ouotexnosioruu. — M.: U1 «Akagemus»,

2004. - 122c.

12. Jlepuep I'.1. O6mas 6uonorust (10-11 xnaccsl): [TogroroBka k EI'D. KonTposbsHbie

u camocTosTenbHbie padoTel/ I.WU.JlepHep. — M.: Dkemo, 2007. — 240c¢.

13. Mapkuna B.B. OOmas Owuomnorus: ydeOHoe mnocooue/ B.B.mapkuna, T.IHO.
Tarapenko-Ko3zmuna, T.I1. [Topamosckas. — M.: Ipoda, 2008. — 135c.

14. HeuaeBa I'.A., ®enopoc E.M. Oxomorus B skcnepumenrax: 10 — 11 kmaccer:

MeToauueckoe nocooue. — M.: Berrtana-I'pad, 2006. — 254c.

15. HoBoxenor FHO.U. ®@unerndeckas »Bomorus denoBeka.— ExatepunOypr, 2005. —

112c.

16. CuBornazos H.U., Aradonoa N.b., 3axapoBa E.T. O6mas O6uomnorus. ba3zoBbrit

ypoBenb. 10 — 11 xkmace. — M.: lpoda, 2005. — 354c.

17. ®enopoc E.N., HeuaeBa I'.A. Dxonorus B skcnepumenTax: yueO. [locobue mns
yuamuxcst 10 — 11 k1. o0meo6pazosar. Yupexaenuid. — M.: Bentana-I"pad, 2005. —
155c.

18. Dxomnorus: CucreMa 3alaHuil Il KOHTPOJSI 00S3aTeIhbHOTO YPOBHS MOATOTOBKU
BBITTYCKHUKOB cpenueii mkoisl/ ABT. B.H. Ky3nenos. — M.: Benrana-I"pad, 2004. —

76¢.

19. Oxonorusi B skcrepumentax: 10 — 11 kimaccel: meTtoguueckoe mocobue. — M.:

Bentana-I'pad, 2006. — 234

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

[Tonbopka WHTEpHET-MATEPUANOB /I YUYUTENICH OHOJIOTMH TIO Pa3HBIM OHOJIOTHYECKUM
JTUCLUTUIMHAM:

http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm

OnekTpoHHbIE Bepcuu npousBeneHui Y. lapsuna:

http://charles-darvin.narod.ru/

WNudopmarius o KOIBHOM 000pyI0BaHUU:



http://www.l-micro.ru/index.php?kabinet=3

Caiit LlenTtpa sxosoruueckoro o0y4eHus u uHPOopMaluu:

http://www.ceti.ur.ru

Enunas komnekius iudpoBbIXx 00pa3oBaTesbHBIX PECYPCOB:

http://school-collection.edu.ru

l"azera «buonorus» -npunoxenue K «1 ceHTAOps»:

www.bio.lseptember.ru

Haquble HOBOCTH OMOJIOTHH:

www.bio.nature.ru

DUA0C — EHTP AUCTAHIIMOHHOTO 00pPa30BaHUS:

www.edios.ru

y4eOHbIE MaTepHalbl U clioBapy Ha caiite «Kupumt u Medoauiiy:

www.km.ru/education




