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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu npenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHHUS.

VYuebusiii npeamer «buonorus» yriyonaéunoro ypoBHs usydeHus (10—11 kmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeIMeTHOU obnactu «EcTecTBeHHO-HAY4YHbIE MPEIMETHI».
Cormacao mnonoxenusim PI'OC COO mpodwibHbIe Y4eOHBICE NPEIMETHI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpelHUM MpodecCHOHAIbHBIM U BBICHIMM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA U3 3THX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENIFHBIX W PAa3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTaIHen
0o0yJaromuxcsi U CTUMYJIMPOBAHHWEM HHTEpeca K KOHKPETHOH 00JacTH HAay4YHOTO 3HAHMA,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosorus" naér nmpencraBiieHHe O IEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOn€HHOM ypOBHE, OTpeIeisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUEe, €ro CTPYKTYpUPOBAHHE MO pa3fesiaM M Temawm,
pacnpeziefieHue 1o KjiaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPSIMETHBIX H BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHMKH Yy4eOHOro TpoIiecca,
BO3pACTHBIX 0cOoOeHHOCTeH oOydaroniuxcs. B mporpammMe mo OMONOruM peaau30BaH MPUHIIHUIL
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Omaromaps uyeMy TMpPOCMaTpPHBAEeTCS  HAMPaBICHHOCTh Ha  MOCIEAYyIoIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAaHWHA, OpPHUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS], IKOJIOTUIECKOTO MBIIUICHUS, TIPEJCTaBICHUN O 370pOBOM 00Opas3e KHM3HH, Ha
BOCIIHTaHHE OEpPEeKHOTO OTHOIIEHHUS K OKpYXKarolled MpUpogHOW cpere. B mporpamme 1mo
OMOJIOTUHM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH YydyeOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO k mIaHUpyEeMBIM JUYHOCTHBIM, METAIPEIMETHBIM U HPEIMETHBIM
pe3yapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXcs MO0 OCBOSHHMIO COJEp)KaHUs OHOJOrMYECKOro OOpa3oBaHUS Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYuebHblil npeaMer «buonorus» Ha ypoOBHE CpeaHEro oOmero oOpa3oBaHHS 3aBEpIIACT
Ouonornyeckoe 0Opa3oBaHUE B IIKOJIE M OPUEHTHPOBAH HA pacIIMpEHUE W YriyOIeHne 3HaHUH
oOydJaromuxcsi O JKUBOM TMPHPOJAE, OCHOBAX MOJIEKYISIPHOM U KIETOYHON OHONOTHH,
AMOPHONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

N3zyuenne yuebHoro mpeamera «brosorus» Ha yriayOJlieHHOM YpOBHE OpHEHTHPOBAHO Ha
MOJATrOTOBKY OOYyYaroIuXcs K TMOCIEAYIOIIEMY MOJTY4YEeHUIO OHOJIOrHYecKoro oOpa3oBaHHUs B
By3aX W OpraHU3allUsAX CpPelHEro npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAEp)KaHUS
COCTABIISIET CHUCTEMa OMOJOTHMYECKMX 3HAHWH, TOJYYCHHBIX IMPH HM3YYCHUH OOYUYAIOIIMMUCS
COOTBETCTBYIOIIIMX CHCTEMATHYECKHX pa3[esioB OHOJIOrMM HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kmaccax 3Tu 3HAHUS TONYYalOT pa3BUTHE. Tak, pacIIMpEeHbl U YTIyOIeHBI
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKMUBOTHBIX, Ipubax, OaKTepusx, OpraHu3Me YelOBeKa,
00X 3aKOHOMEPHOCTSIX JKU3HH, JOMOJHHUTEIHHO BKJIFOYEHBI OHOJOTHYECKHE CBEICHUS
NPUKIIQJHOTO W MOMCKOBOTO XapaKTepa, KOTOPhIE MOYKHO HWCIOJIh30BATh KaK OPUEHTHPHI IS
nocJyenyronero Beioopa npodeccun. Bo3mMokHa Takyke MHTErpanus OMOJIOTHYECKUX 3HAHHWH C



COOTBETCTBYIOLIMMH 3HAHUSAMH, MOJTYYEHHBIMU O0y4aIOIIUMUCS IIPU U3Y4YEHUH (QU3NKH, XUMHH,
reorpadgun U MaTEMaTHKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMY mpenMery "buonoruss" oTpaxaeT CHUCTEMHO-
YPOBHEBBII M HBOJIOLMOHHBIA MOAXOJbl K M3yuyeHHIo Ouosoruu. COriaacHO UM, HM3Yy4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTE€PHbIE IS )KUBBIX CHUCTEM PA3HOI'O YPOBHsI OpraHU3alluy,
ABOJIOIMHM OPraHMYECKOro Mupa Ha 3emiie, COXpaHEHHs OWOJIOTMYECKOTO pa3zHOO0Opasus
wianetsl. Tak, B 10 Kkiacce M3ydalOTCsl OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OMOJIOTHH,
SMOPHOJIOrUU U OMOJIOTMU PA3BUTHUS, TEHETUKU U CENEKIHUU, OMOTEXHOJIIOTUM U CUHTETHYECKOH
OMoJIOTHH, aKTyaJU3UpPYIOTCSd 3HAaHUS OOydarouuxcs IO OOTaHUKE, 300JI0TMH, aHATOMMH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yueHue o buocdepe.

Vuebublii mnpenmer «buonorus» mnpu3zBaH o00eCleYUTh OCBOCHHME OOYyYaroIUMUCS
OMOJIOTHYECKUX TEOpPUM M 3aKOHOB, HJEH, NPUHIMIIOB W IpaBWJ, JIEKALMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOTO00pasuu U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAYYHBIX JOCTH)KEHHUSIX, COBPEMEHHBIX MCCIIEJOBAHUAX B OHOJOIMH, MPHUKIATHBIX AaCHEKTax
Ouonornyeckux 3HaHui. [[ng pa3BUTUS U MOJJEp)KaHUS MHTepeca 00ydaromuxcs K OMOIOTuu
Hapsily €O 3HAUUTENIbHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COJAEPKaHUU MIPOTrPAMMBI 110
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAaHOBJICHHS W Pa3BUTHS TOW WM MHOU
o0acTi GMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buonorus» Ha yrinyOaEéHHOM ypOBHE — OBJIAJICHUE
0o0y4arlMMHUC 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAJIBHOM OpraHU3alMy >KHUBBIX CHCTEM
pasHOro paHra U NpuoOpeTeHHe YMEHHUH MCII0JIb30BaTh 3TH 3HaHMS B (POPMUPOBAHUM MHTEpeca
K omnpeaenéHHoi o0nacTu mMpodecCHOHATBHON NeATENbHOCTH, CBA3AHHON ¢ OMOJNOTHEH, WIn K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl IPOIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

JlocTuxenue 1enu n3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreunBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHME OOYyYaroIMMHUCS  CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHX, KOHIEMIMSX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaX,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayYyHYI0 KAapTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSIX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIYJSALUs, BUJ,
O6uoreoneHo3, Ouocdepa); 0 BBIJAIOIUXCS OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OuoJIoruy;

O3HAKOMJICHHE  OO0ydJaromMxcsi €  METOAaMM  TO3HAHMUS  JKMBOM  NPUPOABL:
UCCIIEI0BATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KJIETOUYHOW OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUM, TAaJCOHTOJOTMM, O3KOJOTHH); METOJaMH  CaMOCTOSITEIBHOIO  MPOBEIEHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOJICTUPOBAHNE);

OBJIaJIeHUE OOYYarOIUMHUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJIUTh, AHAIU3MPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(OPMAILINIO; TIOJIb30BaThCs OMOJIOTUYECKON TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM U COLMAIBHO-
HKOHOMHUYECKUMH U SKOJIOTUYECKHMHU IpOoOJIeMaMH YeIOBEYECTBA; OLEHMBATH ITOCIIEACTBUS
CBOEH J[eATENPHOCTH 10 OTHOIIEHUIO K OKpY)Kaolled NpUpOIHON cpeae, COOCTBEHHOMY
3IOPOBBI0O U  3/J0POBBI0  OKPYXAIOUIMX Jtoel; OOOCHOBBIBATH U  COONIOAATH  MEPBI
npodUIaKTUKY MH(PEKIMOHHBIX 3a00J1€BaHMi, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OecTIeyeHHs
0€30I1aCHOCTH COOCTBEHHOM KH3HEIEATEIbHOCTH B YPE3BbIUANHBIX CUTyalUsX MPUPOAHOTO U



TEXHOTEHHOT'O XapakTepa; XapaKTepHU30BaTb COBPEMEHHBbIE HAay4dHbIE OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMU HCCIIEOBAaHUSIMU B OHOJIOTHUH,
pelaeMbIMH €10 TpobiieMaMHu, METOJ0JIOTHEH OHOJIOTrHYeCKOro HMCCIEAOBAHUS, MPOBEACHUS
OKCIIEPUMEHTAIBHBIX HWCCICJAOBAHUM, pemeHnss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMsS K JKUBOHM MPHUPOJE B LEJIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUSM; (OPMHUPOBAHUE OSKOJOTUYECKOW, TE€HETHUYECKOU
IPaMOTHOCTH, OOILIEH KyNbTyphl MOBEIEHHUS B MPHUPOJE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodpereHue 00y4arIUMUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TmpaBUJl TIOBEJACHUS B TIPUPOJIE, OXpaHbl BHJIOB, SKOCHUCTEM, OHOCheEpsI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONEHHUS Mep
npopUIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX IPUPOIHOTO U TEXHOICHHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBMM JJii OCO3HAHHOIO BbIOOpPa OOYy4YaOLUMUCS WHIUBUIYalbHOU
00pa30BaTeNbHON  TpPAaeKTOpUH, CHOCOOCTBYIOLIEH MmocienyromeMy IpodecCHOHATBHOMY
CaMOOMPEICIICHUI0, B COOTBETCTBUU C WHJMBUIYaJbHBIMU HMHTEpPECAMH U MOTPEOHOCTIMU
peruoHa.

OO01iee 4ymuClIO YacoB, OTBEACHHBIX Ha H3yuyeHUE OHOJOTMM Ha YIIyOJIEHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 gaca: B 10 xmacce — 102 gaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIEN0).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB U CpPeACTB OOydeHus OHOJIOTUU
OCYIIECTBIISICTCS C YUETOM CIEIU(PHUKN €ro COJEpKaHUs W HANpPaBIEHHOCTH Ha MPOJIOJDKEHHE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHET0 MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM NpU OOyYeHHH OMOJIOTUM Ha YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE J1AaOOpaTOPHBIX U TMpakTHueckux pador. Takke ywactue oOydarmMxcs B
BBITOJIHEHUH  TPOEKTHBIX M y4eOHO-HCCIIEJIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTpeNieNIeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCcoB H

MECTHBIX IIPUPOJIHBIX YCIOBHM.

COAEPKAHUE OBYUYEHHUA 10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIICIEHHOE  KYpPCUBOM, HE BXOAUT B  TPOBEPKY
rocyaapcTBeHHoU utoroBoi arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHasi OMOJIOTHSI — KOMIUIEKCHAas Hayka. Kparkass ucTopus pa3BUTHS OMOJIOTHHU.
buonorndeckre Hayku W u3ydaeMble UMHU TpoOieMbl. DyHIaMEHTalbHBIC, MPHUKIAIHBIE U
MOVCKOBBIE HAYYHBIE HCCIIEOBAHUS B OMOJIOTHH.

3HavueHre OWOJIOTHM B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. Ilpodeccun, cBsizanHbIe ¢ OuWonoruei. 3HaueHHWEe OWOJOTHM B MPAKTUUECKOU
JEATETbHOCTH YENOBEKA: MEIUIIMHE, CEIbCKOM XO3SWCTBE, MPOMBIIIJIEHHOCTH, OXpaHe
MPUPOJIBI.

JleMoHCTpaL UK



[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, U. dapsun, Y. 'apseit, I
Mengens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. MeunukoB, H. M. Basuwios, H. B.
Tumodees-Pecosckuii, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

TabGmuupl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HaykaMm», «CucreMa OMOIOrMYECKUX
HaYyK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JXKuBbie cucTembl Kak mpeamer u3ydeHus ouonoruu. CBONCTBA JKUBBIX CUCTEM: €IMHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTb W LEJIOCTHOCTb, CIOXXHOCTh W YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CaMOOpPraHU3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaXKUMOCTD,
U3MEHYHMBOCTD, POCT U pa3BUTHE.

YpoBHM OpraHuM3aludd JKHUBBIX CHCTEM: MOJEKYJSPHBIA, KIETOYHBIA, TKAHEBBIN,
OpraHU3MEHHBIN, HOIYJIALIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OuoreoneHOTHYECKUI),
6uochepusbiii. IIpoueccsl, NpouCXoAsMe B KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH >KHUBOTO.
Kussp kak popma cymiectBoBaHus Matepuu. Hayku, nzydaromuye *uBble CUCTEMbBI Ha Pa3HbIX
YPOBHSIX OpPraHHU3aLUN.

N3yuenue xuBbIX cucteM. Metozasl Ouosnoruuyeckoir Hayku. HalGmronenue, nsmepenue,
JKCIIEPUMEHT, CHCTEMaTu3auus, MeTaaHanu3. [loHdTue o 3aBUCMMOM U HE3aBUCUMOU
nepemenHo. IDmanmpoBanue skcnepumenrta. [loctaHoBka M mposepka rumnore3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ 1ocTOBEpHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYE€HHBIX pe3ynbTaToB. [IpMunHBI MCKaKE€HUS PE3yJIbTAaTOB HKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubt u cxembl: «OCHOBHBIE TIPU3HAKU JKH3HW», «DBHOJIOrMYECKHEe CHUCTEMBIY,
«CBoiiCTBa )KMBOW MaTepun», «YpOBHU OpraHU3alluu KUBOI NpUpoab», «CTpoeHue KUBOTHON
KieTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHU3May,
«buoreorienos», «buochepar, «MeTobl U3yUESHUS JKUBOU MPUPOJIBI».

O6opynoBanue: 1abopaTopHoe 000pyAOBaHUE JJIs MPOBEACHUS HAOMIOACHUHN, N3MEPEHU,
DKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp30BaHME pa3IMYHBIX METOAOB IPU H3YYEHUHM MKUBBIX
CHUCTEMN.

Tema 3. Buosnorus kjierku

Knerka — cTpykTypHO-(YHKIHOHAIbHAS €IMHULIA KUBOrO. VICTOpUS OTKPBITUS KIIETKH.
Pa6otsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.

Metobl  MONEKYJISIPHOM UM KIETOYHOM OMOJOrMHM: MHUKPOCKOIHSA, XpomaTorpadus,
anekTpodope3, METOA  MEYeHbIX aToMoB, auddepeHnnanbHOe LEHTpUDYTrUpOBaHHE,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemox. DIEKTPOHHAsT MUKPOCKOIHSI.
Koungoxanvnasa muxpockonus. Bumanvhoe (npusxcuznennoe) uzyyeHue Kiemox.

JleMoOHCTpaL UK

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOm», «cropus
Pa3BUTHUSA METOI0B MUKPOCKOIIHI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaTbl PAaCTUTENbHBIX, KUBOTHBIX WU
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHne MeTOJOB KIJIETOYHOM Ouonoruu (xpomarorpadus,
anektpodopes, mubdepennnansaoe neHTpudyruporanue, [ILP)».



Tema 4. XuMu4eckasi OpraHu3anms KJIeTKU

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKPOAJIEMEHTHL. Boaa u €€ ponp
KaK pacTBOPUTENS, peareHTra, y4yacTUe€ B CTPYKTYPUPOBAHUU KIIETKH, TEIIOPETYIISALNH.
MunepasnbHbie BellecTBa KJIETKH, UX Ouojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckue BelecTBa KJIETKU. buonoruyeckue nonumepsl. benkn. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Monekynbl. IlepBuunas crpykrypa Oenka, MenTHIHAs
CBsI3b. BTOpW4YHAas, TpeTWyHasi, 4eTBEPTHUYHAs CTPYKTyphbl. JleHatyparusi. CBoicTBa OENKOB.
Knaccudukanus 6enxoB. bruonornueckue GpyHKIun 6enKkoB. [Ipuonui.

VYrneBoabl. MoHOcaxapuabl, JUcaxapHibl, OJUrocaxapuibl M moiucaxapuabl. OOmui
IUTaH CTPOSHUsT W (U3HKO-XMMHYECKHE CBONCTBA YIJIeBOAOB. buonorumdeckne QyHKINUM
YTJIEBOJOB.

Jlunu e IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knmaccudpukanus ~ nummmos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuun nunuaos. Obuue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIHOCOOHOCTh K CAaMO3aMbIKAHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykneoTuasl.
[Tpunuun xkomruiementapuoct. I[IpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupais.
Mecronaxoxaenue u ononorndeckue pynkunu JJHK. Bugsr PHK. @ynkunu PHK B kietke.

Crpoenue mosekynsl AT®. Makpospruueckue cBsizu B Mmojekyine AT®. buomornueckue
byukun  AT®. BoccraHoBlneHHbIE TMEpEHOCUYMKH, HUX (YHKIUH B KJIeTKe. /[pyeue
HYKleo3uompugocgamul (HTD,). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHEe M OMO(PU3NYECKHE HCCICIOBAHUSA COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl OuOMOJEKyl. Modenupoganue cmpykmypsvl U @QyHKYui
Ouomonexyn u ux Komniekcos. Komnvromepmwiti Ou3aiin U OpeaHuyeckuti CuHmes OUOMONEKY U
UX HeNnPUPOOHBIX AHATI0208.

JleMoHCcTpaLUU

[Hoptpertsr: JI. [Tonaunr, x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, ®. Caurep, C.
IIpy3unep.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MIPUPOJIEN.

Tabmuer u cxembl: «llepuonudeckas Tabmuia XUMHUYECKHX SJEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOABI», «BemectBa B cocTaBe OpraHu3moBy», «CTpoeHHE MOIEKYNbl Oenkay,
«CTpyKTypbl O€NKOBOH MOJEKYJNbI», «CTpOEHHE MOJIEKYN YIieBOJIOB», «CTpOeHHE MOJIEKYI
munuoBy, «HykinenHoBbie KUCTOTEY, «CTpoeHue MoneKyiabl ATDy.

O6opynoBaHue: XuMU4eckas ocyia ¥ 000pyI0BaHUE.

JlabopaTopnasi pabora «O6HapyxeHHEe OETKOB C ITOMOIIBIO KAUeCTBEHHBIX PEAKIIHI.

Jladoparopnasi pa6ora «lcciemoBanne HyKICHHOBBIX KUCIIOT, BBIIEICHHBIX W3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumnel KIETOK: dyKaproTHdeckas W mpokapuoTuueckas. CTpyKTypHO-(YHKIIMOHATBHBIE
00pa3oBaHus KIETKH.

CtpoeHne TmpoOKapUOTHUECKOW KieTkh. KierouHnas cTeHka OakTepwii W apxei.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOIEHO3aX.

Ctpoenue n QpyHKIHOHHpPOBaAHHE dyKapHOTHUYeCKOM KieTkH. Ilna3zmarnyeckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTuueckoil MeMOpaHbl. TpaHCIOPT BeHIECTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obneruéHnas auddysus), aKTUBHBIN



(mepBUYHBIA M BTOPWUYHBIA aKTHBHBIN TpaHcmopt). [lomynponuriaemocts MemOpanbl. PaGota
HATPHUI-KaJIMEeBOro Hacoca. DHAOMUTO3: MUHOIUTO3, (parounTo3. Dk30unTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIMH KIETOUYHOW CTEHKH PacTEHHH, TpHOOB.

[urommazma. I{uro3osb. llutockener. JIBuwkeHnue nutToruia3mMbl. OpraHouibl KIETKH.
OnHomMeMOpaHHBIC OpraHOMIBI KJICTKU: 3HAoIazMarnueckas cetb (DIIC), anmapar [osbmku,
JM30COMBI, WX CTpOeHHE U (QYHKUIMHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMUIOB KIIETKH.
CrpoeHne TpaHySIpHOTO peTUKymnyma. Mexanusm Hanpasnenus 6enxkos ¢ OIIC. Cuntes
pactBopuMbIX  OenkoB. CuHHTE3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHynsipHBIi)
SHJOIIa3MaTHUecKuil peTukyiayM. CekpetopHas QpyHkuus annapara [onbmxu. Moougurayus
benxoe 6 annapame I onvoxcu. Copmuposka benkoe 6 annapame I o1v0xcu. TpaHCHIOPT BEUIECTB
B KJIeTKe. Bakyoun pactutenbHbIX KileTok. Kiierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, IIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumbdbuoeenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
(GYyHKIMM MHUTOXOHApUH U 1iacTul. llepBuuHble, BTOpUYHBIE U CJIOXHBIE IIJIACTH]IBI
(OTOCUHTE3UPYIOUINX 3YKAapUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuil.

HememOpanubie opranousl kinetku CTpoeHue u (yHKIIUU HEMEMOpPaHHBIX OPraHOHIO0B
KIeTku. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopuiaMeHTbl. AKmuHogvle
Mukpoghunamenmoi. MBITICUHBIE KICTKU. AKMUHOBblE KOMNOHEHMbl HEeMbIUEYHbIX KIeMmOoK.
Muxkpotpybouku. Krerounsiii mentp. CrTpoeHHe U [BIKEHHE KIYTHKOB M PECHHUYEK.
Muxkpotpy6ouku nuroruiasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopmvie 6eaxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE W (DYHKIUH.
SAnepusiii 6enkoBbIit MaTpukce. [IpocTpaHCTBEHHOE PACMONOKEHHE XPOMOCOM B HMHTep(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. benku XpomMaTHMHa — TMCTOHBL. /Junamuxa s0epHol
0bonouku 8 mumose. floepHulil mpancnopm.

Knerounsle  BritoueHusi.  CpaBHUTENbHAsi  XapaKTEpPUCTHKA  KIETOK  J3YKapHOT
(pacTUTENBHOM, YKUBOTHOM, TPUOHOIN).

JleMoHCTpanun

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmunpel u cxembl: «CTpOEHHME SYKapUOTHYECKOM KIETKu», «CTpoeHue 3>KUBOTHOU
KIeTKN», «CTpOEHUE PACTUTENIBHON KIETKW», «CTpOeHHEe MUTOXOHAPUNY, «Snpo», «CtpoeHne
IIPOKAPUOTUYECKOU KIIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpPENapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepualbHbIX KJIETOK.

JlabopaTopnasi padora «l/3y4ueHne CTpoeHUs KIETOK pa3INYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

Jladoparopnasi pabora «liccienoBanue mia3Moiau3a M JICIUIa3MOJIM3a B PACTUTEIHHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB M NMPeBpaLlieHNe JHEPTHH B KJIeTKe

AcCUMWISINS U TUCCUMUIISILIMS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KUCIOpoAa B OOMEHHBIX  Ipoleccax.
OHepreruyeckoe oOecrieueHne kieTku: rmnpespamienne AT® B 0OMeHHBIX THpolieccax.
@depMeHTAaTUBHBIN XapakTep peaknuid KIeTOYHOro merabonu3ma. depMeHTHl, UX CTpOeHHeE,
cBoiictBa M MexaHusMm jeiictBus. KodepmeHnTbl. OTnnuus (pepMEHTOB OT HEOPraHMYECKHUX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTUOUTOPHL.  3aBUCUMOCTH  CKOPOCTH
(hepMEHTATUBHBIX PEAKIIUI OT Pa3IMYHBIX (DaKTOPOB.



IlepBUYHBIN CHUHTE3 OPraHMYECKUX BEIIECTB B KiEeTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcuceHuvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xnopomactoB B mporecce potocunTe3a. CBeTOBas U TEMHOBAs
dazel. @omoovixanue, Cs., Cso u CAM-munvr ghpomocunmesa. IIpoayKTUBHOCTD (DOTOCHHTE3A.
Bnusinue paznuynbix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHuEe GOTOCHUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHLIUPYIOIIHE
OakTepuH, )Kene300aKTepuu, cepodaKTepun, BOJOPOIHbIC OaKTepuu. 3HaUeHUE XeMOCHHTE3a.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoxeHHS U UX HCIIOJIb30BaHUE
YelloBeKOM. AHa’3poOHbIE MHKPOOPTaHU3Mbl KaK OOBEKTHl OMOTEXHOJIOTUM W BO30YIUTENN
0one3Hel.

AdpoOHBIE OpraHM3MBl. JTambl YHEPreTHYECKOro oOmeHa. I[lonroToBUTENBHBIN 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE pACUICTNIEHUE TIIOKO3HI.

buonornueckoe OKHCIEHHE, WIM KIETOYHOE JIbIXaHHe. Poib MUTOXOHIpHI B mpoueccax
Oounonornyeckoro okucieHus. Lluxnmyeckue peakumu. OxucnurenbHOe (GochopHIMpoBaHHE.
Ouepeusi memopanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnou ATD-
cunmasel. llpeuMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB TMEpel  aHadPOOHBIM.
O} PeKTUBHOCTD SHEPTreTHIECKOr0 OOMEHa.

JleMoOHCTpaL U

[Toprpersr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuper 1 cxembl: «DoToCUHTE3Y», «DHEpreTuueckud oomeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHUE JIsl IPUTOTOBJICHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJIUTUYECKONW aKTUBHOCTH (EpMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

Jladboparopnasi pabGora «lV3yuenue (QepMEHTATUBHOTO pACIICIUICHUS TMEPOKCH/IA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKaX).

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMPoLEccCOB (POTOCHUHTE3a U XEMOCHHTE3a».

JladopaTropnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HaciiencrBenHast uHpopMauus U peajm3anus eé B KIeTKe

Peaknun mMarpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUUSIX MATPUUYHOTO
cuHTe3a. Peanmszamus HacienCTBEHHOW WHQpoOpMalu. [ eHeTHYecKuil KOoJ, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpUNIIMKM: KOMIUIEMEHTAPHOCTb,
aHTUNApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsnus u e€ stansl. Yuactue TpaHcnoptHeix PHK B GuocunTtese Oenka. YcioBus
6uocunTe3a 6enka. KogupoBanue aMuHokucioT. Poibs pubocom B OuocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoeHuu ceHos. OpraHuzanus reHoMa y MpoKapuoT u
9YKapHoT. Perynsauus akTUBHOCTH T€HOB Y mnpokapuoT. ['umote3a omepona (®. XKako0, XK.
MaHo). Monekynsipnuvie Mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycbl — HeksleTouHble (OPMBI KU3HU U 0OJIUraTHble nmapa3uthl. CTpOEHHE MPOCTHIX U
CJIO)KHBIX BHPYCOB, PETpPOBUpPYCOB, OaktepuodaroB. JKuszuenmviti yukn [{HK-codepocawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycupie 3a0oneBaHusi dYeloBeKa, KHBOTHBIX, pactenmid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOJIEMBI.



buoungopmamura: unmezpayus u ananuz 6oavuiux maccusos («bigdata») cmpykmypHvix
ouonocuueckux oaunvix. Hanomexuwonoeuu 6 oOuonocuu u meduyune. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobwt 00cmasKu 1eKkapcms.

JdemoHcTpauMu

[Toptpetsi: H. K. Konbuos, /1. 1. iBaHOBCKUH.

Tabmuner u  cxembl: «buocuHTe3 Oenka», «[eHeTmueckuii Kom», «Bupych»,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. Z/KM3HEeHHBIH LUK KICTKH

Knerounsnii numki, ero mepuonsl u perymsinus. Wutepdaza um muro3. OcobeHHOCTH
MpOoIeCcCoB, mpoTekaronux B uHTepdase. [loaroroBka kieTku Kk aeneHuto. [IpecuHTeTHYECKUT
(IOCTMUTOTUYECKHI), CUHTETUYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKUI) MEPUOIbI
uHTep(dasbl.

Marpuunslii  cunte3 JHK —  pemumkanusa.  [lpunnuner  perumkanmn — JJHK:
KOMIUIEMEHTApHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApPaLUIENbHOCTh. MexaHu3M
permkauun  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl U Tenomepasa.
XpOMOCOMHBII HA0Op KIETKU — KapUOTHUIL. JIMMJIOUIHBIM W TalJIOUTHBIA HAOOPBI XPOMOCOM.
['omosiornynbie XpoMocoMBl. [1010BbIE XPOMOCOMBI.

Jenenue kierkn — muro3. CTaiud MHUTO3a U MPOUCXOJAILIME B HUX IPOLECCHL. THIIBI
muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perymsmuss mMuToTHueckoro unukia kieTkd. I[IporpamMmupyemas kierodHas rubenb —
aronTo3.

Knerounoe siapo, XxpoMocomsl, (pyHKIIMOHAIBHAsI TeHOMUKA. Mexanusmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposasn knemkay» — buounghopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpaLun

Tabmuupl 1 cxembl: «KU3HEHHBIM UK KIETKH», «MuUT03», «CTpOCHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

OGopynoBaHue: CBETOBOH MHUKPOCKOI, MHKpOIpenaparbl: «MHTO3 B KIETKax KOpelika
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKPOIMpENapaTax)».

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U KU3HEICSATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIHH, Ipyrue NpoTUcTsl. KojgoHuaabHbIe
OpraHU3MBlI.

B3anmMocBs3b yacTeil MHOTOKJIETOYHOTO Oopranu3Ma. TkaHu, opraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanun pacrenuit. Tumbl pacTUTENbHBIX TKaHeil: oOpa3oBarenbHas, IOKpPOBHas,
MPOBOASAIIAs, OCHOBHasA, MexaHuueckas. OCOOEHHOCTH CTPOEHHMsI, PYHKUIHUNA U pacroOKEeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX M  4eJoBeKa. THUIbl JKUBOTHBIX TKaHEW: SIUTETUaANbHA,
COEIMHUTENIbHAsA, MbllIeuHasi, HepBHasA. OCOOEHHOCTH CTPOEHHUS, (YHKIMI U pacroyioKeHus
TKaHEW B opraHax *KMBOTHBIX U U€JIOBeKa.



Opransbl. BeretaTuBHbI€ U T€HEPATUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMU OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuit. CkeneTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHU ckeneT. CTpOeHUE U TUIIbl COSAMHEHUS
KOCTEH.

JIBuKeHHEe OpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIIHOE,
JKI'YTUKOBOE€, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTECHUMN: TPONHU3MbI M HACTHM.
JIBuKeHre MHOTOKJIETOYHBIX KUBOTHBIX M UeOBeKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBILIIBI U UX paboTa.

IIntanue opranusmos. Ilormomenue BOAbI, YIJIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHussMH. [IuTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKIETOYHOE IMILECBAPCHHUE.
[lutaHre NO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTENBHOrO Tpakrta. [lumeBapurenbHble
»kenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue oprann3moB. [[pixanue pacrenuil. Jlprxanue xuBOTHBIX. [{uddy3us razos yepes
MOBEPXHOCTh KIIeTKU. KokHOe npixanue. JlprxarenbHasi MOBEPXHOCTh. JKabepHoe u JErouHOe
IbpIXaHue. JlpIxaHHMe IO3BOHOYHBIX YUBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHUE
CTPOCHHUs JETKUX I103BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbHas cucTeMa 4YeloBeKa. MeXxaHu3Mm
BEHTHJISIIIMH JIETKUX Y NITUI] U MIIGKONHUTAIONMX. Perymsiuus apixanus. J{pixarenbHbie 00BEMBI.

TpancnopT BemeCTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBl pacTeHuM. TpaHcnopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KpPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXKHEHHMSI  CTPOCHHS  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranusmoB. Beigenenwe y pactenuil. BbineneHue 'y KMBOTHBIX.
CokparutensHble Bakyoiu. Opransl Bblnenenus. @Ounbrpanms, cekpeuus U oOpaTHOe
BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BbleNeHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
Y BBLICIUTEIBHOW CHUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesoBeka. Ilodkwm.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKaA.

3ammra y OpraHu3MoB. 3alUTa y OAHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEUIINX. 3alIiTa y MHOTOKJIETOUHbIX pacTeHuil. KyTtukyna. CpenacrBa naccCuBHOM U
XAMHYECKOMN 3a1IuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [I0KpOBBI M X IPOM3BOAHBIE. 3alIUTa OPraHU3Ma
or Oonesneil. MMmMmyHHas cuctema uenoBeka. KIeTouHbI M TyMOpajJbHBIE HMMYHHTET.
Bpoxxnénnelii M npuoOpeTéHHBIM  cnenuduueckuit uMMMyHHUTeT. Teopus  KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Dpmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. PoJib BpOxKJIEHHOr0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHH.

PaszgpaxxumocTe M peryisiuss 'y OpraHusmMoB. Pa3apakuMOCTb y OIZHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs M peryisinus y pacTeHuil. POCTOBBIE BEIECTBA M HX
3HA4YCHHE.

HepBHas cucrema u peduexTopHas peryssuus y >XKUBOTHBIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexropHas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IIEKCHI.

['ymopanbHasi perymsiuysi M OSHIOKPUHHAs CHUCTEMa JXUBOTHBIX M 4yesoBeka. JKenessl
OSHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBUE TOpMOHOB. B3auMMOCBSI3b HEpPBHOW U
SHIOKPUHHOU cucTeM. [ mmoramamo-runoduszapHas cucrema.

JleMoOHCTpaLun

[Toptpet: N. I1. [TaBnos.



Tabmuupel u cxemsl: «OAHOKJIETOUHBIE BOJOPOCIN», «MHOIOKIETOYHBIE BOJOPOCIIHNY,
«baktepun», «lIpocreiimmey, «Opranbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEEe CTpOCHHE HACEKOMBIX», «TKaHM pacTeHHi»,
«Kopuesble cuctembl», «Crtpoenue cteOms», «CTpoeHHe JIUCTOBOM IUIACTMHKM», «TkaHu
KUBOTHBIX», «Ckener 4venoBekay, «llnmeBapurensHas cuctema», «KpoBeHOCHas cucremar,
«/IpixarenpHas  cucremay», «HepBHas cucrema», «Koxka», «Mplmeunas cucremay,
«BpiaenurenpHas cucrema», «HIOKpUHHAs cucteMayn, «CTpoeHue MbIuby, «MIMMyHUTETY,
«Kumeunononoctuele», «CxeMa NUTaHUs pacTeHHN», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runps», «CTpocHHE IUIaHapun», «BHyTpeHHEEe CTpOEHHUE A0XKAEBOIO
yepBsi», «HepBHast cucrema pwid», «HepBHas cucrema nsarymkwn», «HepBHas cucrema
npecMbikaromuxcs», «HepBHasg cuctema nrtuny, «HepBHas cuctema MIIEKONHUTAIOLIUXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOINpENnaparbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHeW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMbIX, UTTIOKOXKHX, KUBbIE
AK3EMILISAPbl KOMHATHBIX PACTEHUM, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIaKHbIE Iperaparhbl
KUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJUIEKIIMK OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHuEe Uil JIEMOHCTPAaLlMM IIOYBEHHOI'O M BO3AYIIHOIO IIMTAaHUS pacTEHU,
pacumierieHust KpaxMaia © O€JIKOB TMOJ JedcTBHEeM (epMEeHTOB, 00OpyIOBaHUE LIS
JIEMOHCTpPALMK OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKCHUM, MOJIETIN I'OJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnas padora «/3yueHue TkaHel )KUBOTHBIX».

Jladoparopnasi padora «/3yueHrne opraHoB IIBETKOBOTO PACTCHHUSI.

Tema 10. Pa3MHOKeHHe M pPa3BUTHE OPraHNU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIIIoYasi BETeTaTUBHOE) U 1M0JI0Boe. Buabl
0ecrooro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJIALNS, (hparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxxkenue. [lonoBeie KiIeTKHU, Ui rameTel. Meio3. Cramuu Meiio3a.
IToBenenne xpomocoMm B Meiio3e. KpoccuHrosep. buonorndeckuii cMbicii Me03a U IOJIOBOTO
npouecca. Melo3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpen3aponpieBoe  pasBurhe. l'ameroreHe3 'y JKMBOTHBIX. [loyoBbIE  Kemle3bl.
OO0pa3oBaHre W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpoeHHE TOJOBBIX
KJIETOK.

Omio10oTBOpEeHNE U SMOPHOHAIBHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). OMOPHOIOrus — HayKa O pa3BUTUU
opranusMoB. Mopgoeenes — oouna u3 enaguvix npobrem amobpuonocuu. Konyenyus mopghozenos
u modenu mopghozenesa. Craauu aMOpUOreHe3a KUBOTHBIX (Ha MpuUMepe JATyIiku). Jpobienue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bnacmyna, munol
onacmyn. OcoOEHHOCTU OpOOJIEHUST MIIEKONMUTAIOMIUX. 3apOJIbIIIEBbIe JUCTKH (TaCTPYJIALINS).
3akiagka OpraHoB M TKaHEW M3 3apoABIIIEBBIX JMCTKOB. B3anMHOe BiIMsSHHE dYacTel
pasBUBAIOIIEroCs 3apofblma (3MOpHOHANbHAs MHAYKLHMSA). 3akiajka IJJaHa CTPOCHHS
KUBOTHOTO Kak pe3yJbTaT HEPapXUYECKUX B3aWUMOJCHCTBHM Te€HOB. BiusdHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOILIEH Cpebl.

Poct u pasButue xuBOTHBIX. IlocTamOpuoHaneHBI mepuoj. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ Meramopdo3oM y OEClO3BOHOYHBIX W T03BOHOYHBIX >KHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro W HEMPSMOrO Pa3BUTHUSA, UX PACHPOCTpPaHEHUE B MPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. DaKTOpbl PErysUM poOCTa KHUBOTHBIX U uenoBeka. Craauu



MOCTAMOPHUOHAIBHOTO DPa3BUTHS y KUBOTHBIX M 4esoBeka. [leprojpl OHTOreHesza 4YelloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pasmuoxxenue u pasButue pactenuil. ['amerodur m cmopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Ipoiecce Meio3a. ['ameToreHes y pacTeHUH.
OmnnofoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHW3MOB. J[BOWHOE OIIONOTBOPEHHUE Y
[IBETKOBBIX pacTeHuil. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHn3MBbI peryisiiuy OHTOTE€HEe3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHCcTpauMu

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

Tabmuubl u cxembl: «BereratuBHoe pa3MHOXeHUE», « TUIBI 6ECIIONOro Pa3MHOKECHHUSY,
«Pa3MHOXEHHE XJaMHJIOMOHAAbDY, «Pa3MHOKEHUE »HBIJIEHB», «Pa3MHOXKEHUE THAPHBIY,
«Meitoz», «Xpomocomsl», «l'amerorenes», «CTpoeHHE SNULEKIETKH M CIEPMATO30Maa,
«OcHOBHBIE cTaguu OHTOreHesa», «lIpsmoe u Hempsmoe pa3zBuTHe», «Pa3BuUTHE MailCKOro
Kykan, «Passutue capanum», «Pa3sBUTHE JATYIIKW», «/[BOMHOE OIJIOJXOTBOPEHHE Y LBETKOBBIX
pactenuit», «CTpoeHHE CeMSH OAHOIOJBHBIX U JABYAOJBHBIX pacTeHui», «KU3HEHHBIM LHKII
MOpPCKOM  KamycTbl», <«OKW3HEHHbII 1UKI MXa», <OKU3HEHHBIH UMK HanoOpOTHUKAY,
«KU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpeNapaThl SIMIIEKIETOK U CIIEpMaTO301/I0B,
Mozeib «L{UKII pa3BUTHA JIATYILIKN Y.

Jladboparopnasi pabGora «/3yueHue CTPOEHHMS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass pa6ora «BrIsiBIeHHE NMPU3HAKOB CXOJCTBA 3apOIbIIICH MO3BOHOYHBIX
YKUBOTHBIX.

JlaboparopHasi padora «CTpoeHrue opraHOB Pa3MHOKEHUS BBICIINX PACTCHUIN».

Tema 11. I'eneTnKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HcTtopusi cTaHOBIEHUSI W pPa3BUTHsS I€HETUKM Kak Hayku. PabGotel I. Menpens, I'. ne
®pusa, T. Moprana. Ponb oTedecTBEHHBIX Y4YEHBIX B pa3BUTUM TeHeTuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeesa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJjlIe€IbHbIE
TEHbl, AJbTCPHATUBHBIC IPU3HAKH, JOMHHAHTHBIA W PEUECCUBHBIA IIPU3HAK, T'OMO3HIOTA,
reTepo3nUroTa, YMcTas JIMHUS, THOpUAbI, TeHOTHN, (peHoTur. OCHOBHBIE METOJbl T'€HETHUKH:
rUOPHI0IOTHUECKUH, IUTOIOTMYECKHUH, MOJIEKYISPHO-TeHETUYECKUH.

JleMoOHCTpaL U

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. U. Basusos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

TaGnuubl 1 cxembl: «MeTobl TeHETUKN», «CXEeMbI CKPEILIUBAHUS.

JladopaTropnasi padora «/Ipo3oduia kak 00bEKT TCHETUUECKUX UCCIEIOBAHUN .

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mouorubpunnoe ckpeuuBanue. IlepBblii 3akoH MeHaens — 3aKOH €AMHOOOpasus
ruOpusioB mepBoro nokojeHus. [IpaBuno gomuHupoBaHus. Bropoil 3akoH MeHzaenss — 3aKoH
pacieruieHus pu3HakoB. LluTonoruyeckne 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['umnoresa
YUCTOTHI TAMET.

AHanusupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HacleJOBaHMS.
Paciuennenue npu3HaKkoB IpU HEIIOJHOM JTOMUHHUPOBAHUMU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH Menaens — 3aKOH HE3aBUCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. [luTonornueckre 0CHOBBI AUTHOPUHOTO CKPEIIMBAHUSI.



CueruieHHOe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacaeI0BaHNE
T€HOB, HAPYLIEHUE CLETUVIEHUS MEXAY F'€HaMU. XPOMOCOMHAasl TEOPUS HACJIEICTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M OIpEAETIeHUsS Ioyla. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIi M TeTepOoraMeTHbId NOJ. ['eHeTnyeckas CTPYKTypa HOJOBBIX
xpomocoM. HaciienoBanue npu3HaKoB, CIEIUIEHHBIX C IIOJIOM.

I'enorun kak wnenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE [EHCTBHE TI'€HA.
MHOKeCTBEHHBI ajuienu3M. B3anMoneicTBUE HEaUIeNbHBIX T'€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTdecKkuil KOHTPOJb pA3BUTHUS PACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKxKe
(U3BHONOTHYECKUX TIPOIIECCOB, TIOBENEHHUS W KOTHUTHUBHBIX (yHKimid. ['eHeTmdeckue
MEXaHH3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJCHCTBHUS «XO3SMH — TApPa3sHT» U «XO3SHH —
MUKpoOrnomy». ['eHeTHYecKre acreKThl KOHTPOJIS U U3MEHEHUS! HAacJeICTBEHHOM nHpopMaluu B
MTOKOJIEHUSIX KJIETOK U OPTraHU3MOB.

JleMoOHCTpaLuu

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmunpl 1 cxemsl: «[lepBblii 1 BTOpOH 3akoHBI MeHuemns», «Tpetuii 3akoH MeHuemnsy,
«Ananusupymllee ckpeuupanuey, «Hemnonnoe nomuHuposanue», «CLemIeHHOE HaclleJOBaHUE
MPU3HAKOB y Apo30huibh», «[ eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJTIENN3M», «B3anMoneiicTBUe reHOBY.

O6opynoBaHue: MOAENb AJS JAEMOHCTpPAIlMU 3aKOHOB €IUHO00pa3usi THOPUIOB MEPBOTO
MOKOJIEHUS] U PACLICIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS TPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompenapar: «Jpo3zodumnay.

IIpakTuyeckas paGora «/3ydyeHue pe3ylnbTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUS Y
TIPO30(UITBD».

IIpakTuyeckas paGora «/3ydyeHue pe3yiabTaTOB JAUTMOPUIHOIO CKPEIIMBAaHUSA Y
IpO30(UIBI».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

BzaumopeiictBue reHotuna u cpeabl npu dopmupoBaHuu (eHoTtuna. M3MeHYHBOCTH
npu3HakoB. KadyecTBeHHbIE W KOJIMYECTBEHHBIE  TpPU3HAKK. BHAbl M3MEHYMBOCTH:
HEHACJICICTBEHHAS U HACJIECTBEHHAS.

MonudukanronHass U3MEHUYMBOCTh. Ponb cpeapl B (GOpMUPOBaHUM MOIUGDUKAIIMOHHON
u3MeHunBocTH. Hopma peakuuu mpusHaka. BapuannoHHBIA psii ¥ BapuanmoHHas kpusas (B.
Horanucen). CpolicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTH.

['eHoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIUYECKOW WM3MEHUYMBOCTH. Bubl
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOuHaTuBHAsT M3MEHUYUBOCTh. Meilo3 U TOJIOBOM MpoIlecC — OCHOBAa KOMOWHATHUBHOM
U3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3JIJaHUN T€HETUYECKOTO Pa3HOOOpa3us
B IpeJieNiax OJHOTO BHJIA.

MyranroHHass W3MEHYMBOCTb. Buapl MyTauuii: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYUUMPOBAHHBIE MYyTallUM. SIAepHbIE M IUTOIUIA3MaTHYECKHUE MYTalUU.
Comarnueckue W MOJOBble MyTanWH. [IpHunMHBI BO3HMKHOBEHMS MyTanuil. MyrareHel U HX
BJIUSIHUE HA OPraHu3Mbl. 3AKOHOMEPHOCTH MYTAallHOHHOTO Mpolecca. 3aKOH TOMOJIOTHYECKHUX
psanoB B HaciencTBeHHoW usmeHunBoctH (H.M. BaBuiioB). BHesnepHas W3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U >NUSEHOMUKA, DPOJb INULEHEMUYECKUX (PaKmopo8 6 HACIe008aHuu U
USMEHYUBOCU (PEeHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpaUMHK



[Toptpertsi: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmunel U cxembl: «BUIbl HM3MEHUMBOCTHY, «MoAH(PUKAIMOHHAS H3MEHUYUBOCTHY,
«KoMOMHaTUBHAsT ~ U3MEHYUBOCTHY, «Meiio3y, «O110A0TBOPEHUEY, «I'eHeTHUECKHE
3a0o0JieBaHuUs YeNoBeKay, «Buabl MyTauuiiy.

O6opynoBaHue: XuBble U repOapHble SK3EMIULSIPbl KOMHATHBIX PACTeHHM, PUCYHKHU
(ororpadun) KUBOTHBIX C PA3TMYHBIMHA BUJAMU H3MEHYUBOCTH.

JlaGopaTopnasi padora «McciaemoBaHue —3aKOHOMEPHOCTEH  MOAU(HUKAIIMOHHON
n3MeHunBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BaApUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuorun uenmoBeka. MexayHapoJHas IMporpamMma HUCCIEAOBaHMS TE€HOMa 4YeJIOBEKa.
MeTopl M3yueHusi T€HEeTUKU YelOBEKa: MeHealoTHYeCcKui, OJIM3HEIOBbIi, IUTOreHEeTUYECKUH,
NONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHNUE, TEHOTUITMPOBAHUE, B TOM 4Hciie ¢ nmomoubio [11P-
ananmu3a. HacneactBennbie 3a00eBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YEIOBEKa.
bone3nn ¢ HacineACTBEHHON MpPEeApacloioKEHHOCThI0. 3HAYEHUE MEIMIIMHCKONM TE€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETHYECKUX 3a00JieBaHU YeloBeKka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHKUE. CTBOIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO IPpy3a». DTHUECKUE aCMEKThI
WCCJICIOBAHMIA B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl MOBBIIMICHHOW YYBCTBUTEIBHOCTH YeNIOBEKAa K (PU3NYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpyKawllel cpeabl. ['eHeTnueckas MpeapacroiaokKeHHOCTh
YEJI0BEKA K MAaTOJOTUSIM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotun uvenoBeka», «MeTOJpl M3y4yeHUS] TEHETUKH 4YEJIOBEKa,
«"eneTnueckue 3a00€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAJIU3 POJIOCITIOBHON.

Tema 15. Cenexuusi opraHu3MoB

JomecTukanuss ¥ cenekuus. 3apoXkACHUE CEeNeKUUMU W JoMmecThkauuu. Yuyenue H. N.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/JIaHMH COPTOB pacTeHUW U mopoa KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAciIeACTBEHHON m3MeHunBocTH H. WM. BaBuioBa, ero 3HadueHue s
CEJIEKLIMOHHOM paboThI.

Mertonbl cenekimoHHOM paboTsl. MickyccTBEHHBII 0TOOP: MacCOBBIH M MHIUBUAYAIbHBIH.
Otanbl KOMOMHAIIMOHHOW cenieKiuu. VcrbiTanue mpou3BoauTeNie mo moroMctBy. OT6Op 1Mo
TEHOTHITY C MIOMOIIIBIO OIEHKH ()eHOTHIIAa TOTOMCTBA M OTOOP 1O TEHOTHITY C TIOMOIIIBIO aHATU3a
JIHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paloThl. PamuanMoHHBIN U
XUMHUYECKH MyTareHe3 KaK WCTOYHHUK MyTalluid y KYJIbTYpHBIX (OpPM OpPraHW3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJYYEHHS UCXOAHOTO MaTepralia JJisl CEJIEKLUH.

[Tonyuenne monumIonnoB. BHyTpuBumoBas rtuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelIuBaHue, uin MHOpuaAuHT. Hepo/icTBeHHOE CKpelMBaHue, WM ayTOpuauHr. ['erepo3uc u
ero mpuuuHbL. Mcmonp3oBaHue rerepo3uca B cenekiuu. OtTaganéHHas TUOpUAM3AIAL
[Ipeongonenne Oecruiogusi MEXBHAOBBIX THOPUAOB. JIOCTHKEHHSI CENEKIUW pACcTeHUH |
JKUBOTHBIX. «3e1EHAsl peGoNIOYULY.

CoxpaHeHHEe U W3YYCHHE TCHETHYECKHUX PECYpCOB KYJIBTYPHBIX PACTCHUN M UX JUKUAX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHIOB CEIIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX



HCUBOMHBIX 8 YENAX YIYUULeHUs CYUeCm8YIoWUX U cO30aHUs HO8bIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUL, NepedosbiX udel u
NEePCNEeKMUSHbIX MEXHOLO2UL.

JdemoHcTpauMu

IToptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, II. I1. JIykbsinenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl 1 cxembl: «L{eHTpbI TPOMCXOXKACHUS U MHOTO0Opa3ns KyJIbTYPHBIX pAaCTEHUII,
«3aKOH TOMOJIOTMYECKHX PSJIOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbl CEIEKLUN,
«Otnanénnas rubpuaunzanusy, «MyTareHes3y.

JlabopaTopnasi padora «/3yueHue cCOPTOB KyJbTYpHBIX PACTEHHM M MOPOJ TOMAaIlIHUX
YKUBOTHBIX).

JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTCHHII».

Ikekypeust «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAaCTEeHUM U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035ICTBO, B J1a00OPaTOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOrUsI H CHHTeTHYeCKasi 0M0/10Tus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MHUKPOOPTaHU3MBI, WX XapaKTepHCTHKA. TpaauiuoHHas OWOTEXHOJNOTHS: XJieOomeueHue,
MOJTy4YeHUE KUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpoduonoruueckuii cuute3. OObeKTh
MUKpPOOHOJIOTUYECKUX TexHoorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT U BUTAMHUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANpPaBIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LI€JIbIO [TOJIy4E€HHsI OPIraHU3MOB U X KOMIIOHEHTOB, COZEpPKAIIUX
HE BCTpEYAroIInecs B MPUPOAe OMOCUHTETUYECKHE MTYTH.

Knerounas mHxkeHepus. MeTonbl KyJIbTypbl KIETOK M TKaHEW PacTEHUM M KUBOTHBIX.
Kpuobanku. Comartnueckas ruOpuauszanuss U coMaTH4eckuil smOpuorenes. Mcmonbp3oBaHue
TaliOWJI0B B CEIIEKUNH pacTeHuil. [lonyuenue MoHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKNOHANbHBIX U NONUKIOHANbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexkoHCcTpyKInsl AWLIEKIETOK W KIOHMPOBAaHME JKUBOTHBIX. METOA TpaHCIUIAHTAllUM SAEp
KIETOK. Texuonocuu 0300poeieHus, KylibMueUpO8aHus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpoMOCOMHasl M TeHHass MHXXeHepusi. VICKyCCTBEHHBIN CHHTE3 T'€Ha U KOHCTPYMPOBAHUE
pexoMmOuHanTHBIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIocTHXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHME M JSTHYECKHE Npo0JieMbl TIe€HHOU
VHKEHEPUH.

Menununckue 6uorexnonoruu. [loctrenomuas mmdposas menununa. [TLP-auarnoctuka.
MeTaboa0MHBIN aHaNN3, TEHOLEHTPUYECKUI aHaIN3 MPOTEOMA YeJIOBEKa JIJISl OLEHKU COCTOSHHS
ero 310poBbs. Mcmonp30BaHME CTBOJOBBIX KJIETOK. TapretHas Tepanus paka. 3D-
OnouHXeHepuss JUIsl pa3pabOTKH (PyHIAMEHTAIbHBIX OCHOB MEIULMHCKUX TEXHOJOTH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEeXHOJOTHMi TPEXMEPHOr0 OHONPUHTHHTA U
ckagdonauHra U peleHns 3aa4 NepCcoHANIN3UPOBAHHON METUIIUHBI.

Co3manne BEKTOPHBIX BaKIMH C IO OOecredeHuss KOMOMHHPOBAHHOW 3allUTHl OT
Bo30ynuteneit OPBU, ycTaHoBieHHEe MOJEKYISIpHBIX MeXaHW3MOB (pyHkunonupoBanuss PHK-
CoJIep KalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00JI€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpan Ul

Tabmuupr u  cxeMmbl:  «lcmonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBINIJIEHHOM
pou3BoJCTBeY, «KileTounas nunxeHepus», «I'eHHass HHKEHEPUsI».

Jladoparopnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.



IpakTnyeckas padora «llonydeHue MOJIOYHOKHUCIBIX MPOTYKTOBY.
IKekypenst «bUoTeXHOIOTHS — BayKHEHIIAsl MPOU3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOrMYECKOE IPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apo:kaenne 1 pa3sBUTHE IBOJIOLMOHHBIX NPeJCTaBJIeHUH B 0H010THH

OposmonnonHas teopus Y. Jlapuna. IIpennoceuiku BOSHUKHOBEHUS JapBUHU3MA. JKH3HBb
Y Hay4Has JiedatenbHocTh Y. JlapBuHa.

JBuxkymue cunbl 3Bomronuu  BuAoB 1o Y. JlapBuHy (BBICOKass HHTEHCUBHOCTH
PasMHOKEHHSI OpPraHU3MOB, HACJIEACTBEHHAs HM3MEHUMBOCTh, OOpbOa 3a CyIIEeCTBOBaHHE,
€CTECTBEHHbBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu sBomtonuu (CTD). HeltpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas HBOJIONMOHHAS OMONOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTUHBI MUpA.

JdeMoHcTpannn

[Toptpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, D. XK. Cent-Unep, XK. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonzaeitn, J. K. benses.

Tabmuubr n cxemsbl: «Cucrema xuBod npupoasl (mo K. JluaHero)», «JlecTHua >KUBBIX
cymectB (mo Jlamapky)», «MexanusMm ¢GOpMUPOBaHUS TPHUCIOCOOJICHUM y pacTeHUd u
*KUBOTHBIX (10 Jlamapky)», «KapTa-cxema mapuipyra nyreuectBus Y. Jlapsunay», «Haxoaku Y.
Hapsuna», «@Popmbl 060pp0OBI 3a cymecTBoBaHue», «llopomsr romyoeit», «Muoroobpasue
KyJIbTYpHBIX (hopM KamycTs», «I[1opojabl TOManTHUX KUBOTHBIX», «Cxema 00pa30oBaHUsT HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHOIICHMS IBIKYIIUX CHUI 3BOJOLUNY», «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUUECKOM TEOPUHU IBOJIIOLIUNY.

Tema 2. Mukpo3sBosonus U eé pe3yabTaThl

[Tomynsiuust Kak B3JeMeHTapHas eAuHULa 3BooLMU. COBpEMEHHBIE METOJNbl OLIEHKU
TeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYpbI Monyssiiuid. Mi3meHenne reHooH1a MONysiuy Kak
AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH TreHeThueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMH. MyTallMOHHBIM MpoLEecC.
KomOunatuBHass m3aMeHuuBOCTh. [lpeli reHoB — ciiyuyaiiHble HeHaNpaBiICHHbIE H3MEHEHHUs
qacToT ayuiene B momymsauusax. D¢¢exT ocHoBatensd. Iggexkm OYmMuLIOUHO20 20PbIUKA.
CHudiceHue 2eHemuuecko20 pasHoodpasus: npudumsl U cireocmeus. llposenenue >¢pexma
opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIIU:
reorpaguueckas (IpoOCTPaHCTBEHHAs ), OMonornyeckas (penpoayKTHBHAS).

EcrectBennblii oTO0p — Hampapistomuid ¢aktop 3Bomonund. DopMbl ecTeCTBEHHOTO
oTtOopa: JBIXKYIIUH, CTaOWMIM3UPYIOUINH, pa3pbiBatromuii (Iu3pynTuBHbI). IlomoBoit oTbop.
Bo3HUKHOBEHHE U 3BOJIIOIMUS COLIMATBHOTO MOBEICHUS KUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pEe3ylbTaT MHKPOABOIIONMU. Bo3HUKHOBEHUE
npucnocoOieHnit y opranu3zmMoB. Apomopdo3ssl u uanoaganrtauu. [Ipumeps npucrnocodbaeHuit
y opraHusMoB: Mopdonoruueckue, (U3MOIOTHUECKUe, OMOXMMHYECKHE, TOBEIECHUYECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHUKPOIBOJIOIHH.
W3onsauust — kimoueBoil ¢akrtop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATpUUecKoe (IKOJOTHYECKOE), «MTHOBEHHOE)
(momummonau3anus, TiOpuan3anus ). JTUTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl HOPMUPOBAHKS OMOJIOTHYECKOTO pPa3HOOOpasus.



Ponp sBomonoHHOM Ouosiornn B pa3paboTKe HAyYHBIX METOJOB COXPaHEHHUS
6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApPa3sUTOB U MX XO035€B. MeXxaHU3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemoHcTpauMu

[Toptpetsi: C. C. UerBepukon, 3. Maiip.

Tabmuubl 1 cxembl: «MyTallMOHHAS U3MEHYHUBOCTHY, «[lomynsauonHast CTPYKTypa BUAA»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmKylime CHIIBI  3BOJIOLHNY,
«OKoyornyecKas M30JALMS MOMYJSIIUM ceBaHCKOM ¢openn», «l'eorpaduueckas H30IAUSL
JUCTBEHHUIIBI CUOMPCKOIM M JTUCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOJHBI YHCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro oTOopay, «Popmbl OOpbOBI 32
CYILLIECTBOBAHUEY, «AnpycrpuanbHbIi MEJIaHU3MY, «OKussie HCKOIIaeMBIE»,
«ITokpoBUTENbCTBEHHAs! OKpacka >XHMBOTHBIX», «lIpemympexmaromas oOkpacka KUBOTHBIXY,
«®Dusnonoruueckue agantauuny, «l[IpucnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIILHOCTbY,
«Kpurepun Buga», «Bunpl-nBoiiHukn», «CtpykTypa BuAa B npupoae», «CrnocoObl
BunooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHwe TPEX  BUAOB  JIAHABIICH,
«OKoJIOrHYecKoe BUI000pa3oBaHKe BHUAOB cUHHUI», «[lomummounsr pacrenuit», «KamycTHo-
peneyHbIid THOPHUIY.

O6GopynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelia MTHUIl U 3BEpeHl C
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHH, Yydesia NMTHI[ M 3Bepe pa3HbIX BHJOB, repOapuu
pacTeHuid OJIM3KUX BUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopnasi pabora «BbIsBIeHNE H3MEHUYNBOCTH Y 0COOEH OJTHOTO BHIA».

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHM3MOB U HMX OTHOCUTEJIbHAs
1EJIECO00PA3HOCTHY.

JlabopaTopnasi pabora «CpaBHEHUE BUAOB [0 MOP(POIOTHIECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTtobl u3yueHus: MakpoaBottonuu. [lageonTonornyeckne METo bl N3y4EHHs! 3BOIIOLUH.
[TepexonHbie GopMBI U PUIIOTEHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpapuueckue Metoasl u3zydeHus osBomonud. CpaBHeHue ¢uopbl M (payHbI
MaTEepHKOB U OCTpOBOB. bruoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOPQPOIOTUYECKUE METO/bI W3YUYEHHS SBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLUU OHTOTE€HE3a U MOSBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
['omosornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYyISpHO-
reHeTHYecKrue, OHOXMMHUYECKHMEe M  MaTeMaTH4eCKHe METOJbl  M3YUeHHs  HBOJIOLUH.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBLEB.

XPpOMOCOMHBIE MYTaIlM{ U SBOJIIOLMSI TEHOMOB.

OOume 3akOHOMEpHOCTH  (mpaBwiia) d3BoMOUMU.  [lpunyun  cmenvl  @dyHKYuUl.
HeoGpatumocTs BotoLIMU. AanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB YBOJIOIUH.

JleMoHCTpaL UK

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromrep, 3. I'ekkens.

Tabnuubl U cxembl: «DPUIOreHETUYECKUH Psi/l JIOIAAN», «APXEONTEPUKC, «3Bepo3yObIe
auepsl», «Cterouedans», «Punnodure», «CeMeHHble ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emnm», «Jlpeiid kKoHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBLHOTO
pa3BUTHS  TO3BOHOYHBIX  JKUBOTHBIX»,  «['OMOJIOTMYHBIE ¥  AHAJIOTMYHBIE  OPIaHbD),
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HA0OpHI YeJIOBEKa W IMIMMIIaH3e», «I JIaBHbBIE
HaIpaBJIEHUs 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OOGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJISDKA HCKOMAeMBIX OCTaTKOB OpPTaHW3MOB,
MYJISKHM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.



Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3eMJie

Hayunple rumore3sl MPOMCXOXKACHUS XU3HH Ha 3emiie. AOuWOreHe3 W MaHCIEPMHUAL.
JloHayuHblE TPEICTABICHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['mnore3a MOCTOSHHOTO
CaMO3apoKICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Penu, JI. Cnannanuanu, J1. [Tactepa.
[TpoucxoxaeHune KU3HU U aCTPOOUOIIOTHS.

OcHoBHbIE ATanbl HEOpraHUUecKoi 3Bosonnu. [lnanerapHas (reosorudeckas) 3BOJOLHUS.
XUMHUUECKasi IBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPIaHUYECKHUX.
Onpir C. Mmmepa u I'. Opu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepaTHas
runote3a A. M. Omnapuna, rumote3a mnepBuuHOro OynboHa J[x. XonjelHa, reHEeTHYECKas
runore3a I'. Mémnepa. Pubosumer (T. Yek) u rumoreza «mupa PHK» V. T'muGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUcropuss 3emnum u Mmertonapl €€ wu3ydeHus. lckomaemble OpraHM4eCKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAasE ©  aOCONIOTHAsT  T'€OXPOHOJIOTHS.
['eoxpoHoOrMuecKas mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavanbHble sTanbl oprannyeckoil spomtonuu. [losiBieHre U 3BONIOLUS MEPBBIX KIIETOK.
Oponronusi Metaboiu3Ma. Bo3HukHOBeHHE TMepBbIX 3SKocucTeM. COBpeMEHHBIE MHKPOOHbBIE
OMOIIEHKN Kak aHajor mepBbiX Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
9YKapuOTHI.

[TpoucxoxaeHne SyKapuoT (CHMOMOTeHe3). DBOJIOIMOHHOE IMPOUCXOXKICHHE BHPYCOB.
[IpoucxoxaeHMEe  MHOTOKJIETOYHBIX  OPraHu3MOB. BO3HMKHOBEHHWE  OCHOBHBIX  TpPYIII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIEC 3Tamnbl SBOJIIOLWU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(}O3bl PACTCHUH.
Beixon pactenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUM M 3aBOCBAHWE HMHU CYIIU.
Cemennsle pactenus. [IporcxoxaeHre IBETKOBBIX paCTEHUN.

OcCHOBHBIE 3Tambl 3BOJIOIUHN KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. IlepBbie XOopoBbIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIMS MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIIA.
[Tpoucxoxaenne MiekonuTawmux U NTull. [lpuHnun kmoyeBoro apomopdosza. OcBoeHue
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie M0 3paM U MepUuoAaM: apXxeu, mpoTepo30i, Maaeo30i, ME3030H,
KaiiHOo30HM. OOmias xapakTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJI€OOpa3oBaHHE: €r0 YCJIOBHS M BIUSHUE Ha Ta30BBIN
cocTtaB atMochepsbl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUUYECKHE KPU3UCHI Mpouuioro. [IpuuuHbl U ciaeacTBus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHMs OMopa3HooOpasus Ha 3emie.

CoBpeMeHHasi cucTeMa OpraHudeckoro mupa. [IpuHIUIBI KIacCH(pUKAIMU OPTaHU3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL UK

[Hoptpersr: ®@. Pean, JI. Cnannanuanu, JI. Ilacrep, . . Meunukos, A. Y. Onapun, J[x.
Xonaeiin, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmumpl n cxembl: «Cxema omnbita @. Peany, «Cxema onbita JI. [lacTepa mo u3ydeHuro
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumtepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKou
sBoNOLIMNY, «['eoxpoHonmoruueckas mikana», «HauanbHble 3Tanbl OPraHMYECKOW 3BOJIIOLIUNY,
«Cxema o0Opa3zoBaHusi DYKapuoT MyTéM cuMOuoreHesa», «Cucrtema >XUBOW MPHUPOJBIY,
«Ctpoenne  Bupyca», «Apomopdos3sl pacreHuity, «PuHMOPUTEY, «OIHOKIETOYHBIC
BOZOpOCIN», «MHOIOKJIETOYHBIE BOJOpociHn», «Mxm», «llamopotHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHUui», «(Cxema pa3BUTHA >KUBOTHOTO MHpPay,



«Apomopdo3bl  KUBOTHBIX», «lIpocreimuey, «Kumeunononoctueie», «llmockue depBu»,
«YIeHUCTOHOTHE, «PBIOBI», «3e6MHOBOIHEICY, «IIpecMmbIkaromuecs», «lITuLBIY,
«Mutekonurarone», «Pa3BuTue JKM3HM B apXxeHWckou apey», «Pa3BuThe JKH3HU B
MPOTEPO30MCKON 3pey, «Pa3BuTue >KU3HM B MANCO30MCKOM 3pe», «Pa3BuTHE XKU3HU B
ME3030MCKON 3pe», «Pa3BuTHE >KU3HM B KaWHO30MCKOW 3pey», «COBpEeMEHHas CcucTeMa
OpPraHMYECKOI0 MUPa».

O6opynoBanue: repOapuu pPACTEHUH Pa3IUYHBIX OTHAEIOB, KOJUICKIIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HITIOKOXKHX, CKEJIEThI
MTO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL WU 3BEpEH, KOJUIEKUMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIAEMBbIX, MYJISIKH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JgaboparopHasi padora «MoaenupoBanue onbiToB Muuiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlaGoparopHasi padora «l3ydyeHMEe W OINKUCAHUE HCKOMAEMbIX OCTAaTKOB JAPEBHUX
OpraHU3MOB.

IIpakTnyeckass padora «lI3yueHne o0OCOOEHHOCTEW CTPOEHHUS PACTECHHHA Pa3HBIX
OTJZIETIOBY.

IIpakTuyeckas padora «3yueHue 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eja10BeKa — aHTPONOreHe3

Pa3nensl n 3agaun aHTpOnogoruu. Meroibl aHTPOIIOIOTHH.

CraHOBIIEHHE NPEJICTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33pEHMUS.
CoBpeMEeHHbIE HAyYHbIE TEOPUH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHcTEMaTHUECKOE€ IIOJIOKEHHE  YeJIOBEKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKA C IKUBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuosoruyecKkue, (HU3HO0IOro-OMOXMMHYECKHe, MoBeAeHueckne. OTaHuus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymue  cuibl  (QakTophl)  aHTpONOreHe3a:  OWMOJIOTUYECKHE,  COL[MAJIbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIOTeHE3E.

OcCHOBHBIE CTaJluU aHTpororeHe3a. PanHue yenoBekooOpa3zHble 00e3bsIHbI (IPOKOHCYJIBI)
U paHHHE TOHTHbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JIBYHOTHE MPENKU JiroAeil. YeloBeKk yMelbld, MepBble U3TOTOBICHHS Opynuil Tpynaa. Yenosek
MPSIMOXOJIAIINI U TIEPBBIN BBIXOJ Jtonei 3a mpenensl Adpuku. YenoBek reiaenbOeprckuii —
o0ImuMi IpeoK HeaHIepTaIbCKOTO YeJIOBeKa M YelloBeKa pa3yMHOro. YenoBek HeaH epTallbCKUi
KaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YelmoBeK pa3syMHBIH COBPEMEHHOIO THIA, JEHHCOBCKUMI
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneorenernka u najneoreHoMukKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYNALUAX YEIOBEKa.
MytanuoHHsbIi Tiporiecc u nonmuMopdusm. [lonynsimoHHbIe BOTHBIL, Apeiid TeHOB, MUTpAIHs U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue packl. [lonstue o pace. bonbuime pacel: eBporeouaHas (eBpaszuiickas),
aBCTPANIO-HETPOUIHAS (PKBaTOpHAlIbHASI), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
NyTH paccelieHHs 4YeloBeKa 1Mo I[uaHere. EnuHcTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Mma. IIpucmocoOieHHOCT, uenoBeKa K  pa3HbIM  YCIOBUSIM
OKpyXaroliel cpeabl. BiausHue reorpaduueckoi cpenbl U Jpeiida reHoB Ha MOp(hOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexaucuuIIMHApHBIE METOJAbl B (M3HUecKOd (OMONOTUYECKO) AaHTPOIOIOTHH.
OBOJIIOMOHHAS ~ AQHTPOIOJIOTMSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALHUM.
buocouuanbHple  WccneAOBaHUMA ~— OPUPONAbI  YeloBeka.  VccimegoBaHMe — KOJBOJIOLUHU
OHMOJOTUYECKOT0 U COLUAIBHOTO B YETIOBEKE.



JleMoHCTpauMu

IToprpersr: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOasl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHb), «CKeNneT 4elloBeKa M CKeleT LMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «IBOJIOLUOHHOE [JPEBO YEJIOBEKay,
«ABcTpanonurek», «4enoBek ymenslit», «HenoBek NpAMOXOIAIINN», «/{eHUCOBCKHUI YEI0BEK»
«Heanpepranbup»y, «KpoMmanboHUbD, «lIpenku uvenoBekay», «OTambl 3BOJIIOLUU YEIOBEKAY,
«Pacsl yenoBekay.

OO6opynoBaHue: MyJIsSKM OKaMEHENOCTeH, MpeIMeTOB MaTepUallbHOW KyJIbTYphl IIPEIKOB
qyenoBeka, penponaykiuu (dotorpadun) KapTUH C MHQOJOTUYCCKUMH U OHOICHCKUMU
CIOKETaMH MTPOUCXOXKJICHUS YeIoBeKa, (poTorpaduu HaXOAOK MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJEJb Yepela YeJIOBEKAa M Yeperna INUMIaH3€, MOJENb KUCTH YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «M3ydeHne ocOOEHHOCTEH CTPOCHHS CKeJeTa 4YeJIOBeKa,
CBS3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTyeckas padora «3ydyeHue 3K0J0rMYeCKUX afjanTalui YeI0BEKay.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAI0PraHU3MEeHHBIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHue U pasButhe sKojoruu B Tpymax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencou, B. H. CykauéBa. Paznensl u 3agaun skonoruu. Csi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Metonbl skonoruu. [loneBbie HaOMOAEHNUS. DKCIEPUMEHTHI B AKOJIOTMU: MPUPOJIHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTUH. MOHUTOPUHT OKpPY)KAIOIIEH Cpelibl: JIOKAJIbHBIMH,
PETrHOHANBHBIN U TI100aIbHBIH.

3HAUEHUE DKOJOTMYECKMX 3HAHUM Ui 4YeJIOBEKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBf3€H 4eJIOBEUeCTBA C MNpUpoaod. POpPMHUpPOBAHHE DSKOJOTHYECKOW KYJIbTYpbl M
HKOJIOTMYECKOM rPaMOTHOCTU HACEJIEHUSI.

JleMoHCTpanuu

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunpl 1 cxembl: «Paznensl skojgorun», «Metoasl 3kojoruny, «Cxema MOHUTOPHHTA
OKPYXKAaroIleH Cpeabl».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl 4 cpefa 0OUTaAHUSA

Okonoruyeckrue (aKTopbl U 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
HKOJIOTHUECKUX  (aKkTOpoOB:  abMOTHYecKHWe, OMOTHYEecKHe, aHTpomnoreHsHele.  OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojdoruueckux ¢akropos. Ilpasuno munumyma (K. [npenrens, 1O.
JIu6ux). TonmepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIC OPTAHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3konoruueckuii axrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIBl PACTEHUM M JKUBOTHBIX I10
OTHOLIEHHUIO K cBeTy. CurHanpHas poisb ceera. doToneprnoausm.

Temnepatypa kak skojorudeckuit ¢akrop. [leficTBue TemmepaTypbl Ha OpPraHU3MBI.
[TolikniIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skosoruueckuit ¢akrop. IlpucnocoOnenus pacteHH K MOIAEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo oTHOWEHMIO K Boje. [lpucmocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.



Cpenbl oOuTaHHMs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [IpucrnocobiaeHns Opranu3MoB K JKU3HU B Pa3HBIX Cpesiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xu3HeHHou (opme. KuzneHHBIE (OPMBI
pacTeHMii: NepeBbs, KYCTapHHKH, KYCTapHHUYKH, MHOTOJETHUE TPaBbl, OJIHOJETHHUE TPAaBBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHYECKMX  B3aMMOJACHCTBHI:  KOHKYpPEHIIMS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, koomneparys, MyTyalln3M, KOMMEHCAIN3M
(KBapTUpaAHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dbopuueckue, (adbpuyeckue). 3HaUyCHUE OWOTHYECKUX B3aMMOJICHCTBUN I CYIECTBOBAHMS
OpraHu3MoOB B cpejie ooutanus. [IpuHINT KOHKYPEHTHOTO UCKITFOYCHHS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMI0OKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KUBOTHBIE», «DU3HONOTHYECKHE aJanTaluu KUBOTHBIX», «Cpenbl OOMTaHUS OPTraHU3MOBY,
«buonornyeckue puT™Mb», «OKn3HeHHBIE POPMBI pacTeHUY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay, «llemm muTtaHusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OOGopynoBanue: repbdapuu pPACTEHHH W JKUBOTHBIX, MPHUCHOCOOJCHHBIX K BIHSHHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (DAKTOpOB, TepOapull  CBETOJNIIOOMBBIX, TEHENIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE M TEHEBBIHOCIHMBBICE KOMHATHBIC
pacTeHus, repOapu M KOJUIEKIIMH TEIJIOIIOOUBBIX, 3UMOCTOMKHX, MOPO30yCTOWYMBBIX
pacTeHMii, dYydena MNTHUIl U 3Bepei, repdapuu pacTeHH, OTHOCAIMMXCA K TUrpoduTam,
KcepopuTam, Me30puTaM, KOMHATHBIE DPACTEHHS JJAaHHBIX TPYINI, KOJUICKIIMH IKHUBOTHBIX,
o0OHuTaOIMX B pasHbIX Cpelax, repOapuu M KOJUIEKIIMU PacTeHUIl M KUBOTHBIX, 00JIaAar0NInX
YepTaMu TMPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJJICKIIMM PACTCHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKIIUH KHUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMO/ICHCTBHSIX.

JlaGopaTopHas pa6ora «BrIsgBieHHe TPUCTIOCOOICHUN OPraHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBiIeHHE NPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIepPaTyphI».

JlabopaTropnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 pa3HBIX MeECT
oOUTaHUSY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOmyisinuu. [lomymnsiust kak Onojiorudeckasi CucTeMa.
Pons HeomgHOpomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUIOB B
(bopMHpPOBaHNUN MPOCTPAHCTBEHHOMN CTPYKTYpHI NOMYsAIMi. OCHOBHBIE NTOKA3aTeIH MOMYJISALUH:
YHUCJICHHOCTb, IJIOTHOCTh, BO3pPAcTHAs M MOJOBas CTPYKTYpPA, POKIAEMOCTb, HMPUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Okonornyeckast CTpykTypa momymsanud. OIeHKa YHCICHHOCTH TOMyJsiud. J{mHamuka
HOMYJSAUH U e€ peryisinus. buotnueckuil noreHnman nonyssiuuu. MoienupoBaHue JUHAMUKA
nomynsiiui. KpuBble pocTa YWCIEHHOCTH monynsiuu. Kpusble BbDKUBaHUS. Perynsius
YUCIICHHOCTH TIOMYJISIIHIA: POJIb (aKTOPOB, 3aBUCAIIMX M HE 3aBHCANINX OT IUIOTHOCTH.
DKkojoruyeckue crpareruu BuaoB (r- u K-crparerun).



[TonsiTue 00 »KoJIOTMYEcCKOW HuUIIe BUAa. MecrooOuTtanue. MHOTOMEpHas MOJEb
skosiornyeckord HumM Jx.M. Xarunncona. Pa3zmepsl akonornyeckoil Humu. [loreHimansHas u
peann30BaHHAas HUILIU.

Bun xak cucrema momynsuuid. Apeansl BUAOB. Buabl MU uX KU3HEHHBIE CTpPATETHUU.
DKOJIOTUYECKHE SKBUBAICHTHI.

3aKOHOMEPHOCTH TOBEJICHUSI W MUTpaluil KUBOTHBIX. buomornueckue WHBAa3UU
Yy>KE€POJIHBIX BUIOB.

JdemMoHCcTpauMu

[TopTpert: Ix. . XaTuynHCOH.

Tabmuiel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTEPUCTUKU MONyasauny, «IIpoctpancTBeHHas
CTPYKTypa mnonyisauun», «Bo3pacTHble mnupamMuibsl nomyisiuny», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3€MJIM PaA3JIMYHBIMM OpraHuzMamm», «Mogenb skosoruyeckor Humu Jhx. .
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTCHHIA, KOJUICKIIUN KHBOTHBIX.

Jladoparopnas padora «[IpucnocoOseHust CeMsH paCTEHUN K PACCETICHUIOY.

Tema 9. DKo0J10THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MEXIy OpraHM3MamH B
OuoreHo3e.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnam). DyHKUHOHATIBHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: HPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoOBHHU.
Tpoduyeckue nenu u cetu. AGuornyeckue 00ku 3kocucteM. [10UBBI U WIIBI B 9KOCHCTEMAX.
KpyroBoport BemiecTB u MOTOK SJHEPTUU B IKOCUCTEME.

OcHOBHBIE TTOKa3aTEHN IKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHYECKUEe MUPAMUTBI
qricesn, OMoOMacchl U SHEPTUU.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @nykmyayuu. HarpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccud. [lepBUUHbIE W BTOPUYHBIE CYKIIECCHU U HX
NPUYMHBL. AHTpONOreHHblEe BO3JCHCTBUS Ha cykneccud. KimmakcHoe cooOuiecTso.
buopasHoobpasue u moJHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKOCUCmeMbl MOpeU U OKeaHos.
DKocucmemvl myHOp, 1ecos, cmenetl, nyCmvlHb.

AHTpPOTIOTEHHBIE  DKOCUCTEMBI. ATpodkocucTemMa. ArporeHo3. Paznuums  wmexmy
AQHTPOIIOTE€HHBIMH U MIPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'oponckas ¢iopa u dayHa.
CunanTponu3auus ropojckod (¢ayHbl. buosornueckoe M XO3AHCTBEHHOE 3HAu€HUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBUI  OpPraHU3MOB B
sKocucTeMax. Ponb kackaonozo sghghexma u 6ud06-30uduxamopos (Kiouesvix 6uU008) 6
@dynkyuonuposanuu  sxocucmem. IlepeHOC HHEPrMM W  BEMIECTB MEXKIY CMEXKHBIMU
AOKOCHUCTEMaMH. Y CTOWYHMBOCTh OPraHU3MOB, TMOMYJSIIMA HM 3KOCUCTEM B  YCIOBHUSX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBU.

Mexanusmbl  8030elicmeus  3aepA3HEHUNl  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmausi. MeToI00TH MOHUTOPUHTA €CTECTBEHHBIX W
AHTPOIIOTE€HHBIX SKOCHUCTEM.

JleMoOHCTpan Ul

IToptper: A. JIx. Tencnu.

Tabmuip! u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCHCTEMA MHUPOKOJMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jeca», «DyHKIMOHANbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,



«KpyroBopor BemectTB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«IKOJOTUYECKAs MUPAMUJIa YUCEID», «IKOJIOTHYECKas MUpaMuia OuoMacch», « IKOJIOTHIecKas
nupamuaa sHeprum», «OOpazoBanue Oonota», «l[lepBuuHas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «JKocucTema o3epa», «ArporeHos», «KpyroBopor BemlecTB U IOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUICKIMH HACEKOMBIX, yydella NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIEIIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanre ypooIKOCUCTEMBI».

JladopaTopnasi padora «/3yueHrue pazHOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbBIX YKOCHCTEMAX).

IOKeKypeusi «IKCKypcHsi B TUITUYHBIN OuMoreornieHo3 (B ayOpaBy, Oepe3HsK, €lbHUK, Ha
CYXOJOJbHBIN WM MIOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKeKkypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmeruianerapHass o0ojgo4Yka 3eMiH, TJe CYIIECTBYET WM CYIIECTBOBAJa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax O. 3tocca. Yuenue B. U. Bepuaackoro o
ounocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo 6uochepsl U ero PyHKIIUH.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocdeprl. OcodeHHOCTH OMochepsl Kak TII00aTbHON
skocucTembl. JluHammyeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutMuuHocTs siBneHuit B Ouocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYH/ApA, XBOHHBIE
Jeca, CMEUIaHHbIE U MIMPOKOJIMCTBEHHBIE JIeca, CTEIU, CaBaHHbI, IIyCTbIHU, TPOIIMYECKUE JIeca,
BBICOKOTOpPBsI. KitmMar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QYHKIUS S>KHUBBIX CHCTEM, OIEHKAa WX PECYpPCHOTO TMOTEHIMaNa H
O6uochepHbIX QYHKIHUI.

JleMoOHCTpaLun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmumet u cxemsl: «I['eocheps 3emnny», «KpyroBopot azota B mpupoje», «KpyroBopor
yriepojia B npupojze», «KpyroBopot kucnopoaa B npuponae», «KpyroBopoT Boabl B IpUPOIE»,
«OcHoBHBIE OWOMBI cymmny», «Knmumatnueckue mosica 3emmmy, «Tynmapay», «Taiiray,
«CMmemannbii  necy, «lllupokonmucTBennbiit sec», «Ctenb», «CaanHHay, «llycThiHY,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KpU3HChI W WX TNpUYMHBL. Bo3aeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHUEe BO3AYHIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienue nouBsl. OXpaHa NOUYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpOIIOTEHHOE  BO3/IEMCTBME HA pacTUTEIbHBIA M KUBOTHBIM wmup. OxpanHa
PaCTUTENHHOTO M KMBOTHOTO MHUpa. OCHOBHBIC MPUHIIUITBI OXPaHbI MPUPOIbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). Borannyeckue caapl U 30010THYECKHE
MapKH.

OCHOBHBIE TTPUHITUIIBI YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA U MPUPOBI. PamronansHoe
PUPOJIONOIL30BAaHUE M COXpaHEHHe OHOJOoru4eckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJOTMYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
U €ro BEpOSITHBIE MOCIEACTBUS.

Pa3BuTre METOIOB MOHHWTOPHHTA PAa3BUTHS OMACHBIX TEXHOTCHHBIX IPOIIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonocuueckoe paznoobpaszue u ouopecypcol. Hayuonanvrovle ungopmayuonmvie



cucmembl, obecneyugarowue 0OCMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX BUO08 U
akocucmem. OCHO8bL IKOpeabuIUmMayuu IKOCUCmem U cnoco608 60pbovl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHbIx 3KOCUcCmeM.
JdemoHcTpauMu
Tabmumpl u  cxeMmbl: <«3arps3HeHue arMmochepb», «3arps3HeHue THAPOCHEPHD,
«3arpsisHeHne  1ouBbl», «llapHuKOBBIA 3 dexT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppUTOpUNY, «MOJEIHU YIIPABISIEMOTO MUPAY.
O6GopynoBanue: ¢dortorpadun OXpaHSIEMBIX pacTeHUH W IKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepainuu, KpacHoil KHUTH peruoHa.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U
HA YPOBHE CPEJTHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYJarOIIUMUCS
pOTpaMM CPEIHEro 00IMIeTo 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TPEIMETHEIE.

B cTpyKkType NTUYHOCTHBIX Pe3ylbTaTOB OCBOEHUS MPOTPaMMbl MO OUOJOTHH BbIIETICHBI
CIEyIOIINE COCTABIAIOIIME: OCO3HAaHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBLHOCTH M CaMOOIPEAENIEHUIO,
Hanuyue momueayuyu K OOYUEHUIO OWOJIOTUM, YeleHanpaeieHHoe pazeumiue BHYTPEHHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B
CBOCH  JESATETBHOCTH  IICHHOCTHO-CMBICIIOBBIMHA  YCTaHOBKAaMH, TPUCYIIMMU  CHUCTEME
OuoJoru4yeckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ IKOJOTMUECKON  KYJIbTYpBHI,
CnOCOOHOCMU CMABUMb TN U CTPOUTH KU3HEHHBIE MJIaHBI.

JIndHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBbI 1O OHOJOTHH JOCTHUTAIOTCA B €IUHCTBE
y4eOHOW W BOCIHUTATEIIBHON JIEATEIHPHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMH POCCHHCKHMU
COIMOKYJIBTYPHBIMH, UCTOPHYCCKHUMH ¥ JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, IPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIIMU JTUYHOCTH, MATPUOTH3MA U
YBa)XEHUSI K 3aKOHY U IPaBONOPSAKY, YEJIOBEKY TpyJa M CTapuieMy IMOKOJIEHHIO, B3aMHOI'O
YBOXKCHHS, OCPEeKHOTO  OTHOIICHWUS K  KyJAbTYpHOMY  HACIICOUI0O W TPAJUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHHs y4eOHOTO npeamera «buomorus» MOMKHBI OTpa)xarhb
TOTOBHOCTb M CHOCOOHOCTH OOYYaroLIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPWEHTAIlMi, TTO3UTHUBHBIX BHYTPCHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIiecTna,
pacuIiMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaTPaBIIEHUN BOCIIUTATENBHOMN IeATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCHMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UMIMU  O0ydYaromierocs Kak akKTUBHOTO H
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NESTETHLHOCTH NMPU CO3JAaHUN YIEOHBIX MPOEKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 33124, BHITOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;



CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIMIO IO OTHOIICHUIO K SBIICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHHE  YYUTBIBaTh B  CBOMX JCHUCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH ¢ pasHbIMU yOEXKIEHUSIMHU, KYJIbTYPHBIMHU LIEHHOCTSIMU U COLIMATIbHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS YYEOHBIX,
[IO3HABATEJIBHBIX M UCCIIEJOBATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OMIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPKAHMS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOM 1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, YyBCTBa OTBETCTBEHHOCTH mepel PoauHON, ropAaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K TPUPOJHOMY HACIEAMI0 U NaMSATHUKAM [PUPOJBL,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJIIGHHE U pa3BUTHE
OHMOJ0TUY, TOHUMaHHS 3HAYEeHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoexx1€HHOCTh, TOTOBHOCTb K CIIY>)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M IMPUHHUMATh OCO3HAHHbBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUHUBOIO OYyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMUTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO IPHUHSTHS LIEHHOCTEW CEMEWHOM XKM3HU B COOTBETCTBUU C TPaJULHSIMU HAPOJOB
Poccuu;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

IIOHMMAHHE AYMOLIMOHAJIBHOTO BO3AECUCTBHS JKUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJIEHHE TPOSIBISATH
KayecTBa TBOPUYECKON JIMUHOCTH;

5) ¢wusuyeckoro BocnuTaHus, (OPMHPOBAHUS  KYJAbBTYPbl 310POBbS H
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

MOHUMaHWE W pealn3aIus 3I0pOBOro U 0e30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
coOrofieHre TUTUEHUYECKUX MPaBWJI U HOPM, COAlaHCUPOBAHHBIM PEXUM 3aHATHUH U OTAbIXA,
peryisipHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTU TPaBUJ HWHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHME MOCIEICTBUM M HENPUSATHS BPEAHBIX MPUBBIYEK (YMOTPEOJIECHUS aKOroJs,
HapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPYa0Jt00ue;



TOTOBHOCTh K aKTUBHOMW JEATEIBHOCTU TEXHOJIOTHUYECKON U COL[MAIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATH U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHO
JIESITENIbHOCTb;

UHTEpEeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NEeATEIbHOCTH, YMEHHUE COBEpILATh
0CO3HaHHBIHN BBIOOp OyayIel npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHbIE MJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUU BCEH
KHU3HH,

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK MCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILIEHUE YPOBHS SKOJOTMYECKOW KYJIbTYphl: IMPUOOPETEHHE ONBbITAa IJIAHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapaKkTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peLIeHus;

CIIOCOOHOCTH MCHOJIb30BaTh NPUOOpPETaEMbIE NMPU U3YYEHUU OMOJIOTMM 3HAHUS U YMEHUs
IpU pEIICHUU NpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COOII0IEHNE
IpaBUJ MOBEACHMS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B 3KOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE NEHCTBUM, NMPHUHOCAIIMX Bpel OKpYXarolled NpUpoIHOM cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JeMcTBUH U IPeOTBpallaTh UX;

HAJIMYUE PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYyJIbTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHUS PpPYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIbHOM IpPaKTUKE, FOTOBHOCTH K Y4YacTUIO B
HPAaKTUYECKOH J1eATEIbHOCTH 3KOJIOTMYECKON HaIllPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNTATENIBCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJIEHCTBUS
MEX/y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OMOJIOTUM KaK HAayKH, OCO3HAaHUA €€ poiau B (HOpPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpe KaK O €IUHCTBE NpPUPOAbI, YelOBeKa U 0oOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIieHuu NpoodeM COXpaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHON LMBWIM3ALMU: O0eCreueHus
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHs YEJIOBEUYECTBA, MIOMCKA IMyTeH BBIX0/a U3 TI00aTbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoia K yCTOHYMBOMY Pa3BUTHIO, PAllMOHATIBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKHX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIIMOHAJIBLHOU
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB IO3HAHUS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS Ui aHanu3a U OOBSCHEHHUS SIBICHHUH
OKpPY’KAIOIIer0 MHpa M MNPOMCXOIAIMIMX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbBIE
3aKJIIOYEHUSI Ha OCHOBE HAyuyHbIX (P)aKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 IOTyYEHHS
JIOCTOBEPHBIX BBIBOJIOB;



CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS Ul PELICHUs
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH J€ATENbHOCTH, TOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JEeSITEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TFOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HaHUM 1O OHOJIOTMM B COOTBETCTBHH C KM3HEHHBIMHU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOro mpenmera «bHONOTHsS» BKIFOYAIOT:
3HaUMMBIC IS  (OPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCA  MEKIUCIUTUTHHAPHBIC
(MeXnpeaMeTHbIE) O0IIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METOJI0B MMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAyYHBIM (aKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, MCCIIeIOBaHNEe, HAOIIOJEHUE, U3MEpPEHHE, HKCIICPUMEHT U JIPYTue); YHUBEPCAIbHBIC
yueOHbIe JeiicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTHUBHBIEC), 00ECIEUHBAOIINE
dbopMupoBanre (QpyHKIIMOHAIBHON T'PaMOTHOCTH M COLIMAJIbHOW KOMIIETEHIIUU OOydaroluxcs;
CIOCOOHOCTh o0y4Jaronmxcs MCII0JIb30BaTh OCBOCHHBIEC MEXIUCIUTITHHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YyUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

B pesynbrare wusyuyeHuss OHOJOTMU Ha YpOBHE CpelIHEro ooOmero oOpa3oBaHUA Y
oOyugaromerocss Oyayr copMmupoBaHBI MO3HABATEIbHBIC YHUBEPCAIBHBIE YYeOHBIC JCHUCTBUSA,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YYCOHBIC JICUCTBUS, PETYIATUBHBIE YHUBEPCAIbHBIC
yueOHbIe JeMCTBUSI, COBMECTHASI IEATEIBHOCTb.

MeTtanpeaMeTHble pe3yabTaThl OCBOSHHS MPOTPaMMBI CPETHEro 00Iero odpa3oBaHUs
JIOJKHBI OTPAXKATh:

ORJ1ajieHHe YHUBEPCAJIbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY €l CTBUSIMU:

1) 6a3oBbIe JOoruvecKue aeicTBUsI:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallU3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHHMHM 3HAHWUN MPUEMBI JIOTUYECKOTO MBINUICHUS (aHaW3a,
CUHTE3a, CpaBHEHHUs, Kilaccuukaiuu, 0O0O0OIIEHHUs), PACKPBIBATh CMBICI OHOJOTHYECKHX
MOHSTH (BBIIETATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMHU OHIATUSIMH);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHTB PE3yIbTaThl JACITCILHOCTH C TIOCTABJICHHBIMH IICIISIMH;

UCIIONIb30BaTh OHMOJIOTHYECKUE TOHSITHS JUIsi OOBbACHEHUs (aKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKJCHUS (MHIyKTHUBHBIC, JCIYKTHUBHBIC, 110 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B PAaCCMATPUBACMBIX SBICHHUSX, (OPMYITHPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TakKKe MPOTUBOPEUYHMM PAa3HOTO PoOJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHHs TPOOJIEMBI C YIETOM aHAIN3a UMEIOITNXCS MaTepUATbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHWBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;



KOOPJMHUPOBaTh M BBIIOJHATE PabOTy B YCJIOBUSAX pEAbHOrO, BHPTYAJIBHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEICTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIAJICTh HaBbIKAMHU Yy4€OHO-MCCIIEI0BATENbCKON U MPOEKTHOW EATENbHOCTH, HaBbIKAMU
paspernieHus: npodsieM, CocOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOOB
pelIeHUs] IPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIbHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHUI0 U MPUMEHEHHMIO B YYEOHBIX CUTYyalUsX, B TOM 4YHUCIE IPU
CO3JIaHUM YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYalUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpPOBATh 3aj]ady, BBIJBUTATh
TUNOTe3y €€ pelleHMs, HAaXOAWTh AapryMEeHThl [yl JOKa3aTelbCTBA CBOUX YTBEP)KICHHIH,
3ajJlaBaTh NapaMeTpbl U KPUTEPUHU PELICHUS;

AQHIN3UPOBATh TOJYYEHHbIE B XOJ€ pEUICHHUs 3aJauyd pe3yjbTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK IEpPEeHOoca CPEJCTB U CIOCOOOB JecTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABATEIbHYID U  IPAKTUYECKYIO oOiactu
KHU3HENIEeATEIIbHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MNpEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIuu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTeparype, OMOJIOTHYECKUX CIIOBapsAX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VIHTepHeTre), aHAIM3UPOBaTh HH(OPMALMIO DPA3NIUYHBIX BHJIOB U (HopM
IpeJCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dopMynupoBaTh 3ampOChl M TNPHUMEHSATh Pa3IMYHbIE METOAbI NpPH IOHCKE U OTOOope
Ouosiornueckoil MHpopMaIuu, He0OXOAMMOM JIJIsl BBITIOJIHEHUSI YIeOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCIOJIB30BAHUS HH(POPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHA,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3JIMUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

UCIIOJIb30BaTh HAy4YHBIN $3BIK B KadyecTBE CpeACTBa MpH paboTe ¢ OMOJOTrHYecKOu
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh W IMPEoOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIIHOCTH;

BJIQ/IeTh HABbIKAMHU pACMO3HABaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) obOenne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAaiore
WIN JIUCKYCCUU TI0 CYLIECTBY 0OCYXJaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKa3bIBATh



CY)XKJICHHSI OTHOCHUTEJIBHO BBINOJHEHUs NpeAJaraéMod 3aJayd, Y4YUThIBaTb MHTEPECHl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHHS, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aMMOJCHCTBHS, MOHHUMATh HaMEPEHUS
JPYTUX JIOACH, MPOSIBIIATh YBAKHUTEIBHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
bopMyIUpPOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUIYalTbHOW pabOTHI IpU
pelieHnn OHOJI0rHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOJEUCTBYS IPU pELICHUH YyueOHO! 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

INPUHUMATh LEJIU COBMECTHOM JAESTENbHOCTH, OPraHM30BBIBATH M KOOPAUHUPOBATH
JICUCTBUSA 1O €€ INOCTUIKEHMIO: COCTAaBJIATh IUIAH JEWCTBUN, PACHPEACISATH POJIU C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOT0 yYaCTHMKA KOMaH[bl B OOIIUN pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh HHUIIMATHBHBIM.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amnms:

UCIMOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UId BBIABICHHMS NpoOJeM U HX pELIeHHS B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUI 1IEIeBble U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENIbHYIO JESTEIbHOCTb, BBIABIATH NMPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3a7a4dl B OOpa30BATEIBHOW NESITEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIFHO COCTABJIATH IUJIAH pelieHus NpoOiIeMbl ¢ Y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PELICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaThH (POPMUPOBAHUIO U TIPOSBICHUIO HIMPOKOI APYAULIUU B Pa3HBIX 00JacTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
¥ MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAaHUI, HCIIOIB30BaTh NMPUEMBI pedIeKCHH
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTrHble pe3ysbTaThl OCBOEHHUS COJAEp)KaHMs yueOHoro mpenmera «buosorus» Ha
yri1yOJn€HHOM YpOBHE OPUEHTHPOBAHbI Ha obecrieueHne NpopuiIbHOro o0yueHust o0yJaromuxcs
Oouonornu. OHM BKIIOYAIOT: creHU(pUYECKUe sl OHOJOTUM HAyYHbIC 3HAHWSA, YMEHUS U
CrocoObl JEMCTBUIM 1O OCBOEGHHIO, MHTEPHpPETAMd U IpeoOpa3oBaHUIO 3HAHUM, BUIbI
NEeSTEIbHOCTH MO TOJIyYCHHIO HOBBIX 3HAaHMHW M MX HNPUMEHEHHIO B Pa3IMYHbIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHbie pe3ynpTaTsl IPEACTABICHBI 110 T0JaM
U3Y4EHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs YydeOHoro mnpeamera «buonorus» B 10 Knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUU E€CTECTBEHHO-HAYYHOM KapTUHbI MHpA, B IIO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHny podsieM paloHaIbHOIO IPUPOIONOIB30BaHus, O BKJIaJIE POCCUMCKUX U 3apyOeKHbBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIKOYAET: OCHOBOINOJArarolue
OuoNornyecke TEPMHHBI U TMOHATUS (KHU3Hb, KJIETKA, OpraHU3M, MeTaboyM3M, rOMeocTas,
CaMOpEeTyJISILMS, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopuss 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOoMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o menrpax
MHOTr000pa3ust U MPOMCXOXKAEHUS KYIbTYpHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NEPBOrO MOKOJIEHHUS, pacIIeIJIeHHs], YUCTOTHI FraMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTMUECKUX pSAJOB B HaciencTBeHHoW wu3MeHunBocth H. W. BaBuiosa), npuHIUIBI
(KOMIUIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMU HaY4YHOT'O MO3HAHU, UCIOJIb3YEMbIX B OMOJIOIMYECKHX
HCCJIEIOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U AYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuil, rpubOB, pacTeHHIA,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHUM, )KMBOTHBIX, UEIIOBEKA,
MIPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAOIUX B OpraHU3Max pacTeHUM, >KUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX MPOLECCOB: 0OMEeHa BelecTB (MeTaboI13M), IPEeBpalleHHs] YHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, Mei03a, TaMeTOreHe3a, SMOpHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSI, Pa3MHOKEHHS,
WHAMBUAYAJIbHOTO pa3BUTHsI OpraHu3Ma (OHTOT€He3a), B3aUMOJEMCTBHS TI'€HOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3M MEXIY OpPraHOMJAMM KJIETKH U HUX (DYHKIHUSAMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKAaHEH M UX (QYHKUUSAMH, MKy OpraHaMy U CUCTEMaMH OpPTraHOB Y



pacTeHUi, >KMBOTHBIX M 4YellOBeKa U MX (QYHKIUSAMH, MEXKIy CHUCTEMaMH OPraHOB U HX
(GyHKIMAME, MEXIy dTalaMd OOMEHa BEIIECTB, ATAllaMH KJIETOYHOTO LHKIA M KU3HEHHBIX
IUKJIOB OPraHU3MOB, J3TalaMH ASMOPHOHAIBHOTO pPAa3BUTHSA, TE€HOTUIIOM U (PEHOTUIIOM,
dbeHoTunom u GpakTopamMu Cpejibl OOUTaHNS,

YMEHHE BBISIBISATH OTIMYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHIA,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl I0Ka3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL,

YMEHHE pellaTh OUOJIOTUYECKUE 3aJauyd, BBISBISATh NPUYUHHO-CIIEICTBEHHBIE CBS3U
MEXIy HUCCIEAYEeMbIMH OWOJIIOTUYECKUMHU TPOLIECCAMH U SIBIICHUSMH, J€laTh BBIBOJABI U
IIPOrHO3bl HA OCHOBAHMH I10JIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia Ipu
paboTe ¢ yueOHBIM | JJA0OPaTOPHBIM 00OPYIOBAHHEM;

YMEHHME BBbIIBUIaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
bopMynupys Lelb UCCIIEI0BaHuUs, aHAJIM3UPOBATh [TOJIYYE€HHBIE PE3YJIbTAThl U JIEJIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B y4eOHO-MCCIIENOBATENbCKOW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOIIECTB, M MYOJHMYHO MPEACTABIATH
MOJIyYCHHBIC PE3Y/IbTAaThl HA YICHUYECKUX KOH(EPEHIHIX;

YMEHHME OLIEHHMBAaTh J3TUYECKUE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B obnactu
OMOJOTUM W MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpaBICHHOE
M3MEHEHHE TeHOMa U CO3[JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBHIOOP Oyayiiel npodecCuoHaIbHOU NeATeTbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03sCTBA, MHUIIEBON
MPOMBINIICHHOCTH, YIIyOJsTh MO3HABATENbHBI HWHTEPEC, HAMpaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccuu M MPOAOJDKEHHE OHOJOTHYecKOro o0pa3oBaHHs B
OpraHMU3aIMsaX CpeHEro NpodhecCUOHAIBLHOTO U BhICIIEr0 00pa3oBaHUs.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs YydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJIKHBI OTpaXaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJii OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUM HKOJIOTUYECKUX IMPOOJIEM YEJIOBEUECTBA, a TAKXKE B PELICHHUU BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONONB30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOILEHHS K
npupojie, oOIIeCTBY, YeNOBEKY, O BKJIaJ€ POCCHUICKMX M 3apyOekKHbIX Yu€HBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTUH;

YMEHME BJaJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONpeAeNieHUs U
[OHUMaHHE CYIIHOCTH OCHOBOIOJAraroIux OWOJOTHYECKUX TEPMHUHOB M TMOHATHHA (BUJ,
sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoironoHHass Tteopusi Y. JlapBuHa,
CUHTeTHUecKas Teopus sBomtonuu), yueHus (A. H. CeBeproBa — o myTsAX W HampaBiICHHUIX
sBomroiun, B.M. Bepuanckoro — o 6mocdepe), 3akoHbl (reHeTHUeckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Munumyma FO. Jlubuxa,
HKOJIOTMUYECKOM MUpaMUIbI SJHEPTUH ), TUTIoTe3bl (TumnoTe3a «mupa PHK» V. 'unbepta);

YMEHHME BIAJ€Th OCHOBHBIMH METOJAaMU HAy4yHOTO IMO3HAHMS, HCIOIb3YEMbIMH B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHHUE, W3MEpPEHUE,
HaOJroIeHne, YKCIIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU AHTPOIOTEHHBIX W3MEHEHHH B
IIPUPOJIE;

YMEHHME BBIACNATh CYIIECTBEHHbIE NPU3HAKU: BHUIOB, OHOr€OIIEHO30B, KOCHCTEM U
O6uoctepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro oTOopa,
AJJTONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pa30BaHus, BIUSHUS JIBHKYIIUX CHII 3BOJTIOLUU



Ha TeHO(OH]] MOIMYJIALUHU, TPUCIOCOOIEHHOCTH OPraHU3MOB K cpelle OOMTaHUs, YepelOBaHMs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHME YCTAHABIMBAThb B3aMMOCBA3M MEXAY IPOLIECCAMU SBOJIIOLMM, JABMKYILIUMU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJICHUSIMH K HUM
OpPIraHU3MOB;

YMEHUE BBISIBIISATh OTJIMUYUTEIbHBIC PU3HAKHU KHUBBIX CHUCTEM, IIPUCIIOCOOICHHOCTh BUIOB
K cpere oOuTaHHs, aOMOTUYECKMX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOLINE apI'yMEHThI, OMOJIOTHYECKY0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl J0Ka3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPTraHU3MOB U CpeIbl OOMTAHHWS, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOTooOpa3us BUJOB M 3KOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAHUS IMPUPOIBI U
YeJI0BEUYECTBA;

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABISATb MPUYUMHHO-CIIEICTBEHHBIE CBSI3U
MEXJy HCCIEIyeMbIMU OMOJIOrMYECKMMM IpPOLIECCAaMU U  SBJICHUSMH, JEJIaTh BBIBOJABI U
IPOTHO3bI HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

yYMEHHUE BBIOJIHATH JIA0OPATOPHbIE M MpPaKTUYECKHE PaboThl, cOOMI0NATh NMpaBWiia IpU
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHME BBbIIBUIaTh THUIOTE3bl, IMPOBEPATh HUX HKCHEPUMEHTAIbHBIMU CpPEACTBAMH,
bopMynupys 1elb UCCIeI0BaHNs, aHATM3UPOBATh OJYyUYEHHbIE PE3Y/IbTaThl U J1€/1aTh BbIBO/IbI;

yYMEHHUE y4yacTBOBaTh B yu€OHO-HCCIEI0BaTeIbCKONH padoTe 1Mo OMOJIOTHH, 3KOJOTMU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTABISATH
MOJIy4YECHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(PEPEHIHIX;

yYMEHHUE OIICHMBAaTh TUIOTE3bl W TEOPUU O IMPOUCXOKICHUM >KU3HM, YEJIOBEKa W
YeJOBEYECKUX pPac, O MPHUYUHAX, MOCJIEACTBUAX M CIIOCO0AaX MPEAOTBpPAIIECHUS TTTOOAIbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBEIOOP Oyayiiel npodecCuoHaIbHOU EeATeTbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTMH, TPHUPOJOIONB30BAHUS, MEIUIMHBI, OHOTEXHOJOTHUH,
IICUXOJIOTHH, BETEPUHAPHM, CEIBCKOTO XO3AHWCTBA, MHUILEBOW NPOMBIIIIEHHOCTH, YIIyOJsATh
MO3HABATE/IbHBII MHTEpEC, HAamNpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun M MPOJOHKEHHE OMOJOrMYecKOro o0pa3oBaHMsS B OpPraHMU3alUsIX CpPEJHEro

MPOeCCHOHAIBHOTO U BBICIIETO 00pa3oBaHUA.



TEMATHUYECKOE IIVIAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
n/u | mporpamMmbl Beero Kontpoabnbie | TIpakTHYeCKHe | oGhasoparennHbIe pecypebl
padoTshI padoThI
1 buonorus xak Hayka CtaproBasi 1 05 bubmumoreka [IOK
KOHTpOJILHAsi padoTa ’ https://m.eds00.ru/863e5d12
2 JKuBble cucTeMbl U UX U3y4YEHUE 2 Bubmiorexa LIOK
https://m.edso0.ru/863e5d12
buonorus kinerku 2 0.5 https://m.edso0.ru/863d607e
XuMHUecKasi OpraHu3anus KJIeTKH 10
Crpoenne U QyHKIIUH KICTKH 8 2
6 OOMeH BelecTB U NPeBpalleHUE YHEPTUU B 9 05 1
kierke. KoHTpoJib 3HAHUH ’
7 H"aCJ'Ie,[[CTBeHHaS[ uHpOpMaLKs U pean3alus 9 05
e€ B KJIETKe
Kuznennspnil nukia kiaetkd. KoHTpoJbs 3Hanmni 6 0,5 1
CrpoeHune U QyHKIIMH OpraHU3MOB 17 1.5
10 PazMHOXeHHe 1 pa3BUTHE OPTaHU3MOB. 3 05 15
KonTposabnasi padora
1 I'eneTrka — HayKa O HaCJIEICTBEHHOCTH U 5 05
M3MEHYHMBOCTH OPIaHU3MOB
12 3aKOHOMEPHOCTH HACIIECJACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH W3MEHYUBOCTH 6 1
14 1;:11{{:;1;1?; yenoBeka. KOHTpobHast o 3 05 05
15 Cenekiusi opraHu3MOB 4 1



https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863d607e

16 BuorexHonorus u cuareTnyeckass OMOI0r s 4
17 PesepBHOe Bpemsi. UToroBasi KOHTpOJIbHAasI 1 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3,5 13




11 KJIACC

KoanuecTBo 4acoB

No HaumeHnoBaHue pa3aesioB U TeM DJIeKTpoHHbIE (HH(POBHIE)
n/n NpOrpaMMbI Beero Konrpoabneie | TIpakTHYECKHE | 5hasopaTenbHbIe pecypebl
padoThI padoThI
1 3apoxACHUE U Pa3BUTHUE IBOITIOLIUOHHBIX 4 bubmmoreka [JOK
MIPEJICTABICHHUI B OMOJIOTHH. https://m.edso0.ru/863e5d12
2 MUKpO3BOIIONUS U €€ Pe3yIbTaThl 14 2 bubnuorexa LIOK
P t pesy ' https://m.edsoo.ru/863e5d12
3 MakposBosronus u e€ pe3ylbTaThl. 6 https://m.edso0.ru/863d607e
4 [TpoucxoxaeHNE U Pa3BUTHE KU3HH HA 15 15
3emiie
5 [TpoucxoxacHue YeaoBeKa — aHTPOIIOTCHE3 10 1
6| opramanon s masopanmsmesmnin cuoronc | 3 o5 | PubmoreraLIOK
P o HAOR ' https://m.edso0.ru/863e5d12
OKpY’Karomien cpeaoi
bu6anoreka LIOK
7 O 0 9 1.5
PTAHISMEL I CpeAa ODITarIA https://m.edsoo0.ru/863e5d12
8 DKOJIOTHS BUJOB U MOMYJISIIIUI 9 0.5
9 DKOJOTHUs COOOIIECTB. DKOIOTHUECKUE 12 05
CUCTEMBI
10 buocdepa — rinobanbHas skocucTema
11 UYenoBek U OKpyrKarolas cpeja
12 PesepBHoe Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5



https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e5d12

YYEBHO-METOJANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPHUAJIBI JIJIS1 YUHEHUKA

buonorus, 10 knacc/ Ilaceunnk B.B., Kamenckuii A.A., PyorioB A.M. u npyrue; noja
penaknueit [Taceunuka B.B., Akiinonepnoe obmectBo «M3natenbetBo «IIpocBerienuney
* buonorus, 11 knace/ [Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue; noa

penaknueit [Taceunuka B.B., Akiinonepnoe obmectBo «M3aatenbetBo «IIpocBerieHuey

METOJUYECKUE MATEPUAJIbI 1JIA YUUTEJLA

[MNOPOBLIE ObPA30OBATEJIbHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

1.Pemry EI'D. Caiit [I. I'ymuna http://reshuege.ru/

2 NudopmanmonHo-obpazoBatenbubie pecypcsl (PLIOP)
http://fcior.edu.ru 3.odpunmansHeiii caiiT Beepoccuitickux
OJIMMITHA]] IKOJIbHUKOB (HOPMAaTUBHBIC JOKYMEHTHI,
JTVCTaHIIMOHHBIE OJIMMITHA/IBI, AHATTU3 PE3YJIbTATOB U
pekomenaanuu).  http://rsr-olymp.ru/

4 Enrnas KoJuteKIus udpoBhIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/

5.Pooculickas 351eKTpOHHAas LIKOJIa
https://resh.edu.ru/subject/4/8/

6. OTkpeIThld BapuadT EI'D 1o 6uosoruu 2023



https://chemege.ru/otkrytyj-variant-ege-bio-2023/

