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HOACHUTEJIBHASA 3AIIUCKA

Pabouas nmporpamma mo Ouosioruu st ydanuxcs 10-11 xkmaccoB ¢ yriyOJICHHBIM M3YYCHHEM B
0011e00pa30BaTeIbHBIX YUPEKJACHUN pa3paboTaHa Ha OCHOBE:

OyHIaMEHTAIBHOTO  Sijpa  coAep:kaHus oOmiero oOpa3oBaHMsi U B COOTBETCTBHHM C
locynapcTBeHHBIM cTaHIApTOM 001Iero oOpasoBanus (Tprka3 MUHUCTEpCTBA 00pa30BaHUS U HAYKH
Poccuiickoit ®eneparuu ot 17.12.2010 r. Ne 1897);

OenepanbHoro 3akona ot 29 nexadbps 2012 roga, No273 (Denepanbbiii 3akoH «O0 0O6pazoBaHUN
B PDy);

@DenepanbHbIi epeYeHb YI€OHHUKOB, PEKOMEHJOBAHHBIX MUHHCTEPCTBOM O00pa30BaHMs U HAYKH
P® x ucnonb30BaHuI0 B 00pa3oBaTeIsHOM Mpoliecce B 0011eo0pa3oBaTeNibHbIX yupexaeHusx, na 2020-
2021 rr., np. Munucrepctsa oopazoBanus u Hayku PO Ne 254 ot 20.05.2020r

[Tonoxenus o padoueit mporpamme, pazpadoranHoro B MOV «benosckas COLL»;

YcraBa ob6pazoBarensHoro yapexaenus MOV «benosckas COLL.

Ha ocnoBanum ®enepanpHoro 3akoHa Ne-304-d3 ot 31 wumrons 2020 roma «O BHECEHHH
u3MmeHeHul B ®enepanbHblii 3akoH «OO0 oOpa3zoBanuu B Pocculickoit denepanuun» 110
BOINpOCaM BOCIIMTAHUS O0y4Yaromuxcs», nporpammsbl «Bocriuranus» MOY «benoBckas
COLLD»

PaGoueii nporpaMmmsel Kypca OHMOJI0THH, pa3padbOTaHHOU K yueOHHUKaM aBTOpoB A.B.
Tepemon, P.A. IlerpocoB 10, 11 xkiacc, npoduiIbHBIN YpPOBEHb H3/IaTEIILCTBA
«MHuemo3uHa» mo pabdoueir nmporpamme A.B. Tepemon, P.A. IlerpocoB 10-11 kiacc
usznareiabcrBa «Muemo3zuHa» 2022 rox

IIporpamma paccuurana Ha 3 yaca B Hezear0 oommM ooremMoMm 102 uBrogmu B 10 u B
11 xmacce.

Ilenv oOyueHus OWONOTHU: OBJIAJCHUE YYAIIUMHUCA CUCTEMOW OOIIMX €CTeCTBEHHOHAYYHBIX H
CICIHUABHBIX ~ OMOJOTMYECKMX  3HAaHWH, oO0ecrleunBalOmuUX  (OPMHUPOBAHHE  PANUOHAILHOTO
MHUPOBO33PEHUS JIMYHOCTH U HPABCTBEHHO-3TUYECKOTO OTHOIIEHHS K )KUBOW IIPUPO/IE.

3aoauu npogpunvnozo 0dyuenus ouonozuu:

- YCBOEHHE YYaIIMUMHCS 3HAHHK O MHOTOOOpa3WH TeJ >KMBOW MPUPOJIBI, YPOBHSIX OpPraHU3alUU
OMOJIOTHYECKHUX CUCTEM, CYITHOCTH MPOUCXOSAIINX B OMOCUCTEMAaX MPOIIECCOB U X OCOOCHHOCTSX;

- O3HAKOMJICHHE YYaIllUXCs C METOJIaMHU MMO3HAHUS KUBOW MPUPO/IbI; TPOBEACHUE HAOIIOACHUI 3a
OMOJOTUYECKUMH OOBEKTaMH, SBICHUSMHU; HCIIOJIb30BaHUE TMPHUOOPOB W HWHCTPYMEHTOB IS
paccMaTpuBaHUsl KJIETOK, TKaHEH, OpraHOB, OPTaHU3MOB; OpPTraHU3aIUs U IPOBEICHNE

7a00PaTOPHBIX IKCIIEPUMEHTOB;

- OBJIQJICHUE YYalIUMHCS YMEHUSMHU HAaXOJIUTh M HUCIOJB30BaTh MH(POPMAIIMIO O OMOJOTHYECKHIX
00BbEKTaxX U SABJICHUIX, COBPEMEHHBIX UCCIIEOBAHUSAX B OMOJIOTHUHU, MEAUITUHE, SKOJIOTHH, O

dakTopax 370pOBbsI M pHCKa JJs OpraHM3Ma 4YeloBeka; paboTaTh C ONpEACTUTENSIMH U
CIIpaBOYHHUKAMU, TpauKaMu, TAOIHIIAMU; UCIIOJIH30BATh 3HAHUS I OOBSICHEHUS

OMOJIOTNYECKHX MPOLIECCOB;

- TPUOOPETeHHE YYAIIUMHCS KOMIETEHTHOCTH B PAllMOHAIBHOM HCIIOIB30BAHUM TPUPOTHBIX
PECYPCOB, 3aILUTE OKPYKAIOIIEH CpeJibl; OLICHUBAHUE MOCIIEICTBUI JAESITEIIbHOCTU YEJIOBEKa B MPUPOJIE,
M0 OTHOIIEHUIO K COOCTBEHHOMY OpPTaHHU3MY;

- CTaAHOBJICHHME M Pa3BUTHUE MTO3HABATEIIbHBIX HHTEPECOB YUAIIUXCS, MBICIUTEIbHBIX U TBOPUECKHUX
crocoOHOCTEH; (OPMHUPOBAHUE IIETTOCTHOTO MBIIIJICHUS TP MMO3HAHUH KUBOU TPUPOIBI;

- BOCHUTaHUE PALMOHAIBLHOTO MHUPOBO33PEHUSI YYAIUXCS, [IEHHOCTHOTO OTHOIIECHHS K >KMBOU
NpUPOJIe B IEJIOM M K OTACIbHBIM €€ 00BbeKTaM U SBICHUSM; (OPMHPOBAHHE HKOJIOTHUYECKOM,
TeHEeTUYECKON TPaMOTHOCTH, OOIIEH KyJabTyphl TOBEIEHHUS B MPUPOAC; WHTETpAIlMH €CTECTBEHHO-
HAy4YHBIX 3HAaHUU.

OO0pa3oBarenbHble pe3yabTaThl Ha MPOPHUILHOM YPOBHE Y4eOHOTO IMpeaMeTa MOANEKAT OIEHKE B
X0J/ie UTOroBOM arrectanuu. CTPyKTypa U COJepKaHUE MPOrpaMMbl OPUEHTHPOBAHBI HA TIOJITOTOBKY K
cnaue EI'D o Guonorumu.

s peanu3zanuu mporpamMMbl HUCHOJIb3yeTcs odopyaoBanue ILlenTpa oOpa3oBaHus
€CTeCTBEHHO-HAYYHOI U TeXHOJI0TH4YecKoii HanpaBjeHHocTH «Touka Pocra»



CrpyKTypa nporpamMmsi.

[Iporpamma npenHa3HadyeHa s o0ieoOpa3oBaTebHON MoAroToBKy ydammxcs 10—11 kimaccos
CTapiied MIKOJIbl XHUMHKO-OMOJOTHYECKOr0, OHOJIOTO-Teorpauyeckoro M arpoTeXHOJOTHYECKOTO
npodwmieii. Ha mpoduiabHOM ypoBHE OMOIOTHYECKOE O0pa3oBaHHME MNPU3BAHO OOECIIEYUTH BBIOOD
ydamuMucs Oynymied mnpodeccuu, OBIAJCHHE 3HAHWSAMH, HEOOXOIMMBIMH JJIS TIOCTYIUICHUS B
YUPEXKIECHUSI CPETHEr0 M BBICHIETO0 MPO(EecCHOHATLHOTO O00pa30BaHUS W TIPOJOJDKEHUS W3YUCHUs
OMOJIOTHH Ha OMOJIOTHYECKUX, METUIIMHCKUX, arpOTEXHOJOTMYECKUX CIICUATILHOCTAX U (PaKyJIbTeTax.
[IporpamMma MOXeET OBITh TaK)Ke MCIIOIB30BAHA /ISl IOATOTOBKH COOTBETCTBYIOIINX BO3PACTHBIX TPYIIIT
CymiaTene, M3ydarlluX OHOJIOTHMI0 B KauecTBe MPOQUIBLHON JUCIMIUIMHBI B JPYIHX YYEOHBIX
3aBEJICHUSAX.

OO0masi XapakTepucTUKA y4eOHOro mpeaMera. YUeOHBIH Marepuan JIOTUYECKH IPOJIOJDKACT
coJiepKaHue Kypca OWOJIOTMM OCHOBHOW IIKOJIBI, PACIIUpPAET M YIIIyOJseT 3HaHUS O PAaCTEHHSX,
KUBOTHBIX, TpuOax, OakTepusiX, OpraHu3Me 4YeJIOBeKa, OOIIUX 3aKOHOMEPHOCTSX >KM3HH; BKIIOYAET
JIOTIOJIHUTENIbHBIE OMOJOrMYECKHEe M 3KoJoruueckue cBefeHus. CTpyKTypa IMpOrpaMMbl OTpa)kaeT
CYLIECTBYIOIIME CUCTEMHO-YPOBHEBBI U HBOJIIOLMOHHBIA MOIXOAbl K H3YYCHHIO OWONOTMH B
ob1eobpazoBarenbHON 1IKosie. E€ mpeameTom sBIIsIETCS pacCMOTPEHUE CBOMCTB M 3aKOHOMEPHOCTEH,
XapaKTEePHBIX JJI1 OPTaHUYECKOTO MHPa, 3aKOHOB €r0 HCTOPUUYECKOTO pa3BUTH. B CBSI3U ¢ 3TUM aKIEHT
C/IeJaH Ha CHUCTEMAaTH3alluy, 00O0O0IIEeHNH, YIrIyOJIeHMH M PAaCHIMPEHUU (10 TEIBY30BCKOTO YPOBHS)
OMOJIOTHYECKUX 3HAHUW Yydalluxcs, MPUOOPETEHHBIX UMHU paHee MpPH H3yYEeHUH pa3/esioB Kypca
OMOJIOrMM B OCHOBHOM HIKOJIE.

B 10-m kmacce TeMbl HIporpaMMbl IIOCBSILEHBI PACCMOTPEHHUIO OOMMX OCOOEHHOCTEN
OMOJOTMYECKUX CHUCTEM M MPOLIECCOB, OCHOB MOJIEKYJISIPHOM OMOJNOrMM, LUTOJIOTUH, TE€HETUKH,
CEJICKIIMH;, TOBTOPEHUIO 3HAHUW Yy4yalMxcs MO OOTaHWKE, 300JI0TUH, AHATOMUM U (usznonoruu
yenoBeka. B 11-M kacce mpogoimKaeTcsi 3HAKOMCTBO ¢ OMOJIOTHYECKUMHU CHCTEMaMH M MPOLECCaMu Ha
MOMYJISIIIMOHHO-BUIOBOM, OMOTEOIIEHOTHYECKOM U OMOoc(epHOM YPOBHSX, M3Yy4aeTCsl IBOJIOLUOHHOE
y4eHHUE, OCHOBBI IKOJIOTHH U y4eHHUE 0 orocdepe.

Matepuan mporpaMMbl HampaBlieH Ha OCBOCHHE YUYaIIMMHCS CHUCTEMbl OMOIIOTUYECKUX 3HAHUM:
OMOJOTMYECKUX TEOpUH M 3aKOHOB, HJAE€H W MPHUHIMIIOB, JIEXKAIIMX B OCHOBE COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa; O CTPOEHUH, MHOT0OOpa3uu U OCOOEHHOCTSX KIIETKH,
OpraHus3Ma, TMONyJsluH, OWOIIEHO3a, HKOCHUCTEMbI; O BBIIAIOIIMXCS HAYYHBIX JOCTHXKEHUSX,
COBPEMEHHBIX HCCIICJIOBAHUSIX B OHOJOTHH, MPHUKJIAJHBIX aCHeKTaX OHONOTWYecKUX 3HaHuid. Jlms
pa3BUTHUS U MOAJEP’KAHUS HHTEpeca ydalluxcsi K OMOJOrMH Hapsily €O 3HAYUTENbHBIM O0BEMOM
TEOPETUYECKOI0 MaTepuaja B KaXJOH TeME INpOorpamMmbl MPELYCMOTPEHO 3HAKOMCTBO C HCTOpHEH
CTaHOBJICHUS U Pa3BUTHsI TOM WJIM MHOW 00JacTH OMOJIOTHH, BKIIAJOM OTEYECTBEHHBIX M 3apyOe’KHBIX
yUYE€HBIX B pelIeHHE BaXKHEHIINX OMOJOIrMYECKUX M SKOJIOTHYECKUX MPOoOIIeM.

B nporpamme npenycMoTpeHsl 1eMOHCTpausl OMOJIOTHYeCKUX 00BEKTOB U MPOLECCOB, SKPAHHO-
3BYKOBBIX CPEJICTB O0Yy4Y€HHs, NPUMEHEHHE HH(POPMAILMOHHO-KOMIBIOTEPHBIX TEXHOJOTUH, a TaKXke
npoBe/ieHUe J1a00paTOPHBIX 3KCIIEPUMEHTOB, 3KCKYpPCUH Ha MPUPOAY, B My3€H, Ha OHOJOTHMYECKHe
CTaHIIMM, PEIIEHUE TEHETHYECKHMX W HKOJIOTMYECKUX 3ahad. TeopeTnyeckuil Marepuan MporpaMMbl
JIOTMIONTHSET Ja00paTOpHbIM MpakTUkyM. Ero temMaTtnka mo3BosisieT 00beMHUTh HECKOJIBKO OJM3KUX I10
COJIEp’KaHUIO J1A0OpaTOPHBIX PadOT B OJHO NPAKTUYECKOE 3aHSTHE, ILIEeJICHANpPaBICHHO 3aKpENuTh
TEOPETHUUECKUI MaTepuall, pa3BUTh MNPAKTUYECKHE YMEHHUs YYalUXCS, WX HHTEIUJIEKTyaJlbHbIE U
TBOpPYECKHE CIOCOOHOCTH. B mporpamme maH mepedyeHb Ja0OpaTOPHBIX paboOT, a TakKe MPUBEICHO
IpUMEpPHOE pacipeesieHe yueOHOTo BpeMEeHH! 10 TeMaM B Jacax.

Mecto npeamera «buosiorns» B 0a3uCHOM y4eOHOM ILIaHe
Ha uszydenue kypca 6uonoruu BoiaeneHo 204 vac, B Tom unciie B 10 kimacce — 102 gaca (3 yaca B
Heznento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

Mecto pa3aesna B Kypce Ouosioruu 4 B yueOHoM 1uiaHe. Pa3znen «buonorus. buonornueckue
CHCTEMBI W TIPOIIECCHI» SIBIIACTCS 3aBEpIIAIONIAM B Kypce OHMOJOorHu OOIIero cpemaHero (IOJTHOTO)
o0Opa3oBaHUsl M TMpenHa3HaueH A NpoPUIBLHOrO OOy4YeHMs Y4allMXCsl B CTaplIUMX Kiaccax.
[TpodunsHOE 00ydeHHEe mpeanoyiaraeT COKpalleHue MHBAPUAHTHOIO KOMIIOHEHTa y4yeOHOro IUIaHa U
pacumpeHue BapHaTUBHOW €ro yactu. B omimume oT mozeneil mKon ¢ yriayOn€HHBIM H3ydyeHUEM



OTIENBHBIX y4eOHBIX MPEIMETOB, KOTJa, KaKk MPaBWIO, OJMH TPEAMET HM3Y4aeTcsl MO YriyOIEHHOM
nporpaMMe, a OCTajbHble — Ha 0a30BOM YpOBHE, peaju3alus HpOoQHILHOIO OOy4eHHUS BO3MOKHA
TOJILKO TPH YCJIOBHUU COKpAIlleHHs Yy4eOHOTO Marepuana Henpo(UIbHBIX y4eOHBIX MPEAMETOB H
pacuupeHus Npo(UIBHBIX U MOAISPKUBAIOIINX JUCIUTUINH.

[TpodunpHbIi y4eOHBII TIPeIMET SBISETCS 00S3aTENbHBIM JJIsl YYalIUXCs, BHIOPABIIUX JTaHHBIN
npod b 00yUeHUs.

Baxnoe mecro B cucreMe NpoQMIBHOrO OOYYEHHUs 3aHUMAIOT TAK)KE JJIEKTHBHbIE Yy4eOHbIE
IpeaMeThl, ydeOHbIe PAKTUKH, IPOEKTHI, HCCiIeqoBaTeNbeKas JlesTenbHocTs (12 HenenbHBIX YacoB 3a
JiBa roja oOy4eHus), KOTOpbIE BCE' BMECTE COCTABJIAIOT KOMIIOHEHT 00pa30BaTENbHOIO YUPEKIECHUS
(LIKOJIBHBIA KOMIIOHEHT). DJIEKTUBHBIE yueOHbIe MpeaMeThl — 00s3aTeNnbHble yueOHbIe MPEAMETHI 110
BBIOOPY Y4YAaIMXCS — CIYXaT CBOCOOPAa3HOM «HAJICTPOUKOH» MPO(UIBHOTO y4eOHOTO MpeaMerTa,
KOTJa TakoW JOMOJHUTENbHBIA IMPEeIMET CTAHOBUTCS YIIyOJIIEHHBIM; Pa3BUBAET COJEPKAaHHE OJHOTO
13 0a30BBIX YUEOHBIX MPEIMETOB, UTO 00ECIICUNBACT MOAJIEPIKKY U3yUeHHUS MPOMUIBHON TUCIUITIIMHEI,
CHOCOOCTBYET yIOBJIETBOPEHHIO [TO3HABATENIBHBIX UHTEpecOB yuamuxcsa. KoanuecTBo yueOHbIX 4acos,
OTBOJUMBIX Ha U3yUEHUE IEKTUBHBIX KypCOB, — HE MEHEE 4 HEIEIbHBIX YacOB 3a JIBa rojla 00y4YeHHUs.
Habop »51eKTUBHBIX KYpCcOB B cOCTaBe NPOQHIISA J0JKEH OBbITh U30BITOUHBIM IO CPABHEHHIO C YHUCIOM
KypCOB, KOTOpbIE€ 00s13aHbl BHIOpATh yualiuecs (He MeHee TPEX JEKTUB- HbIX KypcoB). [0 anekTuBHBIM
KypcaM eJIUHbI TOCYJapCTBEHHbIN 3K3aMEH HE IPOBOJUTCS, OJIHAKO ydYallMecs TOTOBATCSA K TOM WM
uHOU (hopme OTUETHOCTH (OTIPENCTISACT YIUTEIh).

LleHHOCTHBIE OPHEHTHPBI COEPKAHNS Y4eOHOI0 NMpeaMeTa . YCBOCHHE YYalllUMUCS 3HaHUH O
MHOT000pa3uM >KUBBIX TEJ HPUPOJIbI, YPOBHSAX OPraHu3aluUd OHOJIOTMYECKUX CUCTEM, CYIIHOCTH
HIPOUCXOJAIINX B OMOJIOIMYECKHX CHCTEMaX MPOLIECCOB U MX 0COOEHHOCTSIX; 03HAKOMJICHHE YUaIIUXCS
C METO/IaMH TIO3HAaHUS JKUBOM MPHUPOJBI;, MPOBEJCHUE HAOIIOACHUI 32 OMOJIOTHYECKUMHU O0BEKTaMH,
SBJICHUSMHU; HCIOJb30BaHUE NPUOOPOB W HHCTPYMEHTOB I pPacCMaTpUBAHUS KIETOK, TKaHEM,
OpraHoB, OPraHW3MOB; OpraHu3allus U NPOBEACHHE HATYPHBIX U J1a0OPAaTOPHBIX SKCIIEPUMEHTOB;
OBJIQ/ICHUE YYallUMHUCSI YMEHUSMH HaXOJUThb M HCIOJIb30BaTh HHPOPMALUI0 O OHOJIOIMYECKHX
00BEKTaxX U SIBIICHUSIX, COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTHH, MEIUIIIHE, SKOJIOTHH, O (haKTopax
3I0pOBbsl M pHCKa JUIl OpraHuM3Ma 4esJoBeKa; padoTaTh C OMNPEAETIUTENSIMU U CIPAaBOYHHKAMH,
rpagukaMu U TAOJMIIAMH; HCIOJIB30BATh 3HAHUS MJisi OOBACHEHHS] OHOJIOTHYECKUX IPOIIECCOB;
nproOpeTeHne yJalMMHUCcs KOMIETEHTHOCTH B PallMOHAIbHOM HMCITOJIb30BaHUH MPUPOIHBIX PECYPCOB,
3alllUTe OKpYXKarolell cpeabl OT BO3ACHCTBUS HEONAronpusATHBIX  (DAKTOPOB; OICHUBAHHE
HOCJEICTBUM CBOEH JEeATETbHOCTH B MPHUPOJE, MO OTHOLICHHIO K COOCTBEHHOMY OpraHHU3MY;
CTaHOBJIEHME W pa3BUTHE I103HABATEIbHBIX WHTEPECOB YYALIUXCS, MBICIUTEIbHBIX M TBOPYECKUX
CIOCOOHOCTEH B Ipoliecce U3Y4YEeHUs KUBOW MPHUPOJBI M UCMOJIb30BaHUE NPUOOPETEHHBIX 3HAHUN B
MOBCE/IHEBHON JKU3HU; (POPMUPOBAHUE IIEJIOCTHOTO MBIIIJICHUS MPU MO3HAHUM KUBOW MPUPOIBL;
BOCIIMTAHUE PALMOHAIIBHOTO MUPOBO33PEHUS yUYaIIUXCsl, IEHHOCTHOIO OTHOLIEHUS K JKMBOMW MPUPOIE
B LIEJIOM U OTAEIbHBIM €€ O00bEeKTaM U SIBICHUSAM; (OPMHUPOBAHUE Yy YYALIUXCS 3KOJOTUYECKOM,
IFeHETUYECKOM  IpaMOTHOCTH, OOIIed  KylbTypbl TOBEACHUS B  MNPHUPOJE;  HHTErpalus
€CTECTBEHHOHAYYHBIX 3HAHHUM.

B nmporpamme mnpenycMOTpPEHO pa3BUTHE TMPEACTABICHHBIX B IMPUMEPHBIX Iporpammax
OCHOBHOTO 00111ero 00pa3oBaHusl BUIOB JEATEIBHOCTH 00y4daeMbIX. [Ipu 3TOM mpeBanvpyroT BHJbI
JIesITeIbHOCTH Ha YpPOBHE IIeJIeH, TUIAHUPYEMBIX pe3yabTaToB OOYy4eHUs, pa3BUTHs OOIIEy4yeOHBIX U
CHEIHMaIbHbIX OWOJIOTMYECKUX U SKOJOTMYecKux KomrmereHuil. Ocoboe BHUMaHHE Yyaensercs
BKJIIOUEHUIO YYalIMXCsl B IIPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATENbHOCTh, OCHOBY KOTOpOM
COCTaBISIOT YMEHHUS BHAETh MpoOJIeMy, CTaBUTh BOMPOCH, (OpPMyIHpOBaTh THIOTE3Y,
KJaccu(uIupoBaTh, HaONI0IaTh, MPOBOJUTH OHOJIOTMYECKUNA DSKCIEPUMEHT U  SKOJOTMYECKHM
MOHMTOPHHT, JI€JIaTh BBIBOABI U YMO3AKIIOUEHUS, OOBACHAThH, NOKa3bIBaTh, 3alUIAaTh CBOU MHJIEH,
JTaBaTh OINPENEICHMS IOHATUAM, CPABHUBATh U COIIOCTABIIATH Pa3Hble TOUKH 3pEHUs, CTPYKTYPHUPOBAaTh
MaTepual.

OO0pa3zoBarenbHble pe3ynbTaThl Ha TPOGUIEHOM YPOBHE Y4€OHOTO MpeaMeTa MoJyIekKar OlleHKe
B XOJ€ WTOTOBOW aTTeCTallMu BBITYCKHUKOB 00I1€00pa3oBaTeNbHbIX yupexaeHuil. CTpykrypa u
COJIEp’KaHUE JIaHHOM INporpamMMbl OPUEHTHPOBAHbl Ha MOATrOTOBKY ydammuxcs k crade EI'D mo
Ouosoruu (IOJIHOTO BBIMONIHEHU 3a1aHuii yactu A, B u C).



IJIAHUPYEMBIE PE3YJbTATBI OBPA3OBATEJILHON JAESTEJBHOCTH
OBYYAIOIIUXCS

TpeOoBaHus K pe3yabTaTaM 00y4eHHsI M OCBOEHHSI COAeP:KaHUS Kypca.
JIn4HOCTHBIE pe3y/IbTaThl:

e CdopMUPOBAHHOCTH O3HABATEIBHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJIYYeHHE HOBOT'O 3HAHUS
B 00y1acTu OMOJIOTHH B CBSI3U € Oyayiied npogecCHOHaNbHON AeATeNbHOCTBIO U PELICHHEM OBITOBBIX
npo6JeM, CBI3aHHBIX C COXPAaHEHHEM COOCTBEHHOT'O 3/I0POBbS M 3KOJIOTUYECKOIH 0€30MacHOCTHIO;

e ['0TOBHOCTH U CIIOCOOHOCTH K JajbHEiIIeMy OHOJIOrHuecKoMy 0Opa3oBaHUIO, B TOM YHCIE K
€caM000pa30BaHUI0 Ha MPOTSHKEHUHM BCEM JKU3HM KaK YCJIOBHIO YCIEIIHON MpodeccrnoHalbHON U
OOIIECTBEHHON JEATCILHOCTH;

e CdopMUPOBAHHOCTH €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIAS
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI OMOJOTMYECKMX HAYK M APYrux (opM OOIECTBEHHOrO CO3HAHMS,
OCO3HAHHE CBOETO MECTa B COBPEMEHHOM MHPE;

e (Oco3HaHUE BBICOKOW IEHHOCTU >KU3HHM U HEOOXOJWMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K
CBOEMY 3/IOPOBBIO U 3[IOPOBBIO APYTUX JIIOJIEH, pealin3alusi yCTAaHOBOK 3JI0pPOBOT0 00pasa *KU3HU;

e Peaymzanusi STUYECKHX YCTaHOBOK I10 OTHOIICHWIO K OHMOJIOTMYECKUM OTKPBITHSIM,
UCCJICIOBAHUSIM U UX pe3yJIbTaTaMm;

e Peanmzanusi 5CTETUYECKOTO OTHOUICHHS K MHUPY, BKJIIOYas SCTETUKY HAyYHOTO TBOPYECTBA B
00J1acTH OMOJIOTMYECKUX HAayK U 0OIIECTBEHHOTO OTHOIICHHUS;

e OsBnaZeHusi HABbIKAMU COTPYIHUYECTBA CO CBEPCTHUKAMM, JI€THbMHU MJIIAQJIIETO BO3pacTa,
B3pPOCIIBIMH B 00pa30oBaTeNIbHOM, yueOHO-UCCIEA0BATEIbCKOM MTPOEKTHOM, 00IIEeCTBEHHO MOJIE3HON U
Jp. BUJIAX IESTEITbHOCTH

MertanpeaMeTHble pe3yJibTaThl:

e OBnageHHss COCTABISIONIMMU M CJIEIOBATEIBCKOW W IPEIMETHON AEATENbHOCTH, BKIIOYAS
YMEHUS BHJIETh MTPOOJIEMY, CTABUTH BOIIPOCHI, BBIIBUTATh THIIOTE3bI, JaBAaTh OMPEIEICHUS TOHITHSM,
KJIacCU(UIIUPOBaTh, HAOIIOAAaTh, MPOBOJUTH OSKCIEPUMEHTHI, JeJiaTh BBIBOJBI M 3aKIIOYCHUS,
CTPYKTYPUPOBATh MaTepuai, OObICHATD, JIOKa3bIBATh CBOU HJICH;

e ['OTOBHOCT UM CIOCOOHOCTH K CAaMOCTOSITEIbHONH HMH(POPMALMOHHO-TI03HABATEIbHON
NEeSITebHOCTH: HaXOAUTh OMOJOrMYECKYI0 MH(OPMAIMIO B PAa3IUYHBIX UCTOUYHUKAX, aHAJIM3UPOBATh,
KPUTHYECKH OI[CHUBATH MHTEPIPETHPOBATH HHPOPMALIUIO U3 PA3IMYHBIX HCTOYHHKOB, TPeoOpa3oBaTh
UHpOPMaLIHIO U3 OJHON (POPMBI B IPYTYIO;

e OpmiageHWe HaBBIKAMH CO3JAHHSI TMUCBMEHHBIX M YCTHBIX COOOIIEHWH, T'PaMOTHOTO
UCTIOJIB30BaHUSl TIOHSATHIHOTO — ammaparta, HW3yd4aeMoro pasjeina OHOJIOTHH, COIPOBOXKICHHE
BBICTYIIJICHUS IPE3EHTAIMEN C yueTOM 0COOEHHOCTEH ayTUTOPUH;

e [IpuoOpereHre HaBBIKOB 00pa3oBaTeIbHOM pediaekcuu, Kak OCHOBAaHHME COBEPIIAEMBIX
NECTBUH W MBICTUTENBHBIX TPOIECCOB, MX PE3YIbTATOB W OCHOBAaHWM, TPAHUI] CBOETO 3HAHHS M
HE3HaHMS HOBBIX MTO3HABATENIbHBIX 3a/1a4, U CPEJICTB MX JOCTHKECHHUS;

e OpnnageHne KOMMYHHKATHBHBIMH YHUBEPCAIbHBIMH YUEOHBIMH JCHCTBUSMH, a HWMEHHO
YMEHUSIMH TPOJYKTHUBHO OOIIATBCS M B3aWMOJIEHCTBOBaTH B TIpymnmax, 3((EeKTUBHO pa3peuarb
BO3HHUKAIOMNN KOH(MIUKT, OIEHUBATh CBOW COOCTBEHHBIN BKJIAJl B IESATEIHHOCTH TPYIIIBI, TIPOSIBIISATH
TOTOBHOCTb TOJIEPAHTHO pa3peliatb KOH(IUKT;

e OBmiageHHEM YMEHHEM aJIeKBaTHO TEeME€ M CHTYallud WCIOJIbh30BaTh CpPEICTBA PEUEBOM
BBIPA3UTEIFHOCTH JIJISl BEEHHS JUCKYCCHM W apryMEHTallid CBOE IMO3MWIIMH; YMEHHEM CpPaBHHBATH
pa3HbIe OUKH 3pEHHs], apTyMEHTHPOBATH CBOIO TOUYKY 3pEHMS, OTCTAUBATh CBOIO MO3HIIUIO;

e CdopMHUpPOBaHHOCTH OCHOB DKOJOTHYECKOW TPAMOTHOCTH, YMEH € BBIOMpATh IIEJeBhIC
YCTaHOBKH B CBOWX JCHCTBHUSAX M MOCTYIKAX [0 OTHOIICHHUIO K XHBOW MPHUPOIE, CBOEMY 30POBBIO H
3JI0pPOBBIO OKPYKAIOIIHUX.

IIpeamMeTHbIe pe3yabTaThI:
B nosnasamenwvhoii cghepe:
1. Usnarate coaepkaHue OMOIOTMYECKUX TEOPUNA U 3aKOHOB;
2. BblaensaTh CyIIECTBEHHbIE NMPHU3HAKH CTPOCHHS OMOJIOIMYECKHX OOBEKTOB M OMOJOTMYECKHX
IIPOLIECCOB;
3. OOBIACHATH pOJNIb OUONOTUYECKUX TEOpUid, HACH, KOHIEMIUH, NPUHIUIIOB, THUIOTE3 B
(GbopMUPOBAHUY COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI MUPA;



4. IlpoBoguTh JOKa3aTesJbCTBA E€AMHCTBA JKUBOM M HEXHMBOH MpUPOIBI, OHOJOIMUECKUX
OpPTraHU3MOB Pa3HBIX CUCTEMAaTHUYECKUX TPYIIIL;

5. VYcraHaBnuBaTh B3aUMOCBSI3U CTPOECHUS U (YHKLUHU MOJIEKYJ OPIraHUYECKMX M OpPraHMYeCKUX
BEIIECTB B KJIETKE, CTPOCHUE M (DYHKIIMM OPTaHOMJOB KIIETKH; IJIACTHMYECKOTO M SHEPreTUYECKOTrO
00MEHa; CBETOBBIX M TEMHOBBIX PeaKLUi (OTOCHHTE3A; PEAKIIUN XEMOCHUHTE3a,

6. Ilomb30BaThCs COBPEMEHHOMN OMOIOTHYECKOM TEPMUHOJIOTUEN U CUMBOJIMKOM;

7. PemaTtb OMOJOrMYECKUE U TEHETUUYECKHE 3aJa4l PAa3HOM CI0KHOCTH;

8. OmnuceiBaTh CTPOEHUE KIETOK PACTECHHWH XMBOTHBIX M TPUOOB; 'OTOBUTH M ONMCHIBATH HMX
MHUKpOIpenapaThl;

9. BBbBIABIATH W3MEHYHMBOCTb, OTIMYUTEIBHBIC TNPH3HAKK >KUBOTO, HCTOYHHUKHA MYTAareHOB B
OKpYKarolleu cpee;

10. CpaBHuBaTh OMOJOTHYECKHE OOBEKTBHI, MPOIECCHl U SBICHHSA, (OPMHUPOBATH BHIBOJBI HA
OCHOBE CPaBHEHUS.

B yennocmmno-opuenmayuonHoii cghepe:
11. AHanu3upoBaTh M OLIEHUBATh Pa3IMUYHbIC ONPEEIICHHS CYLIHOCTH KU3HHU;
12. OueHuBaTh STHYECKHE ACTIEKTHI COBPEMEHHBIX HCCIICIOBAHNI B OMOJIOTHH U METUIIHHE;
B mpyooeoti desmenvrocmu:
13. Bnagers yMEHHSIMHU ¥ HaBBIKAMHU ITOCTAHOBKH OMOJOTMYECKHX 3KCIIEPHUMEHTOB, T€HETUYECKHX
CKpELIMBaHUN U 00BACHEHHE UX PE3YJIbTaTOB;
14. OcBouTh MpHEMBI T'PaMOTHOTO O(QOPMIICHHS PE3YIbTATOB OMOJOTHYECKUX SKCIEPUMEHTOB,
IeHETUYECKUX CKPEIUBaHUA;
15. CobOmomate mpaBmiaa O€30MacHOrO TpyAaa npu paboTe ¢  y4eOHBIM JaOOpaTOPHBIM
000pyZI0BaHUEM, XMMUYECKOH MOCYA0H B COOTBETCTBUU C MHCTPYKLMSMU Ha YPOKE OUOJIOTHH.
B chepe puzuueckoui oesmenvrHocmu:
16. OOocHOBBIBaTE U COOMIOJATh MEpbl MPO(PUIAKTUKH PACIPOCTPAHEHUS PECHHUPATOPHBIX U
BUPYCHBIX 3a00jeBaHMUil, OOOCHOBBIBATb HEraTHBHOE BIUSHUE HA OPraHU3M 4YEJIOBEKAa BPEIHBIX
IIPUBBIYEK.

OcHOBHOE coep:kaHue.
10 knacc (mpo¢guabHbIi ypoBenb, 102 yaca).
BBenenue (14).

buonorus — Hayka o *xu3HU. MecTo OMOIOTHU B CUCTEME €CTECTBEHHBIX HayK, CBsi3b OMOJIOTHH C
npyrumu Haykamu. OO11e0noaornueckue 3akOHOMEpHOCTH — OCHOBA /ISl IOHUMAHUS SIBICHUH KU3HU U
panoOHaIbHOIO IPUPOIONOIB30BAHUS.

buosornyeckue cucremMbl, Npoueccsbl M UX n3y4denue (34).

[Tonsitue o cucreme. OpraHuzanus OMOJOTHYECKHX CUCTEM, CTPYKTypa, OCHOBHbBIE MPUHIUIIBL,
pasHooOpa3ue. YpoBHM opranuzanuu xuBoro. Ilporeccel, npoucxoasmue B 6uocucremax. OCHOBHbBIE
KpuTepun kuBoro. JKuzHp kak popma cymiecTBoBanusa MaTepun. OnpeaeneHrne NOHITUS «KU3Hb.

Metonbl u3ydeHus OHOJOTMUECKHMX CHCTeM M mponeccoB. Hayunoe mno3Hanue. MeTosl
OMOJOrMYECKUX UCCIIEI0OBaHUM.

JleMOHCTpAanMu TabIuI] U CXeM, PUCYHKOB, (oTorpaduii, GuiIbMoB, MOKa3bIBAIOLINX YPOBHEBYIO
OpraHM3aIMI0 KUBON MPHUPOJBI, METOJIbI OMOJIOTMYECKUX HMCCIEI0BaHUM, CBA3b OMOJIOTUU C APYTUMHU
HayKaMu; MpUOOpPOB, 00ECIIEUNBAIOIINX U3ydeHUE ONOIOTHYECKUX CUCTEM U IPOLIECCOB.

uTosorus — HayKa o Kjerke (34).

Knerka — cTpykTypHO-(YHKIIMOHAIBHAS €IUHHILA XUBOTO. McTOpUS OTKPHITHS KIETKU. PaGoThl
P.I'yka, A.Jlesenryka. Kinerounas teopust T.I1lIBanna, M.I1Ineiinena, P.Bupxosa. Pa3Butre nuTosioru B
20 Bexke. OCHOBHBIE TIOJIOKEHUS COBPEMEHHON KieTOuyHOW Teopuu. EE 3HaueHuwe nns pasBUTHA
OHMOJIOTUH U MTO3HAHUS TPUPObl. MeTO bl U3YUYeHUs KIETKH.

JleMOHCTpPAlIMH CBETOBOTO MHKPOCKOIA, 000pYIOBaHUS JJIsl MPUTOTOBICHUS MHUKPOIpPENapaTos;
PUCYHKOB, craiiioB, ¢oTtorpaduii, WIIIOCTPUPYIOIIUX O3Talbl PAa3BUTHS IUTOJOTUM KaK HayKH;
HOPTPETOB YYEHBIX — LIUTOJIOTOB.

Jlabopamopnass ~ paboma  Nel.  «YCTpOMCTBO  CBETOBOTO  MHUKPOCKONA H  TEXHHUKa
MHUKPOCKOIIPOBAHUS.

Xumuyeckasi opranu3anus KjieTtku (84)
XuMHUecKuil coctaB kieTkd. Boma, e€ Qpu3mko-xuMHUecKue CBOWCTBA W OMOJIOTHYECKass pOJb B



KJIETKE.

CBoOonHass M cCBsi3aHHasg Boja. MMHEpaJbHBIC BEIIECTBA KIETKH, MX OWOJIOTHYECKass pOJb.
bydepubie cucrempl kinetku. OpraHnueckue KOMIIOHEHThI KJIETKU. benku. AMHUHOKHCIOTHBIN COCTaB
OEIKOoB.

CtpykTypbl 6enkoBoit Monekyibl. CoiicTBa OenkoB. Kimaccudukamnus 6enkoB. OyHKIIUN OEIKOB.
VYrneBoabl. MoHOcaxapubl, Aucaxapu/pl, noiaucaxapuisl. buonornueckue noaumepsl. OOmui 1iaH
CTpoeHUS U (PU3MKO-XUMHUYECKHEe CBOWCTBA. buonmormyeckue QyHkuuu yriaeBogoB. Jlunmuabr —
BBICOKOMOJICKYJISIDHBIE CIIOXKHBIE 3¢(upbl. OOmMA miaH CTpoeHUs U (PU3HKO-XMMUYECKHE CBOMCTBA.
Knaccudukanust munumos. buomornueckas posib munuaoB B kietke. HyknenHossie kucinotsl. JJHK u
PHK. Crpoenue, cTpykrypa, MectoHaxoxaenue ¢pynkuuu. Bunet PHK. AT®, ctpoenue, QyHKIUH.

JeMoHcTpanusi TaOIMIl W CXEM, PHUCYHKOB, CJAilloB, IOKa3bIBAIOLIUX CTPOEHUE MOJIEKYI
OpraHMYECKUX BEIECTB; Mozenu cTpoeHus moiekynbl JIHK; ombITOB, WIIIIOCTpUPYIOIIUX CBOICTBa
OpPraHUYECKUX BEIECTB, IPUHIIMIT IEHCTBHUS ()EPMEHTOB.

Jlabopamopnvie pabomvr: Ne? «DepMEHTATHBHOE pACIICIUICHWE NEPOKCHIA BOJIOpOJa B
pPacCTUTENBHBIX M KUBOTHBIX KieTKax», Ne3 «OOHapyxeHue OeNKoB, yIriIeBOJIOB, JHUIHUIOB C TTOMOIIBIO
Ka4eCTBEHHBIX peakiuii u Boienenue JJHK».

Crpoenne n pyHKIUM KJIeTKHU (74).

OykapuoTudeckass W MpoKapuoTHUecKas KieTka. HapyxkHas KieTo4yHas Iula3MaThyecKas
memOpana. Ctpoenne mMeMOpanbl. E€ cBoiictBa u (yHKIMU. TpaHCHOpPT BEHIECTB Yepe3 MeMOpaHy.
Knerounas obonouka pacturenbHou kieTku. Lluromnasma u e€ opranoupsl. BakyomspHas cucrema
KJIETKU.

[ToryaBTOHOMHBIE CTPYKTYpbl KjieTku. WX crpoenue u ¢ynkuuu. HememOpaHHBIE OpraHoubI
KJIETKU.

Opranounbl nBkeHUs. KiieTounble BKIIOUEHHUA. SOpo — pPEryasTOPHBIM LEHTP KIETKH.
Xpomocombl. CTpoeHue MPOKapuOTHOW KIeTKH. OCHOBHBIE OTIMYMTENbHBIE 0COOEHHOCTH, (hopMma u
pa3Mepsbl.

PaznooOpasue kietok. OCOOEHHOCTH CTPOSHUS PACTUTEIBHON U )KUBOTHOU KJIETOK.

JeMoHcTpanum: TabIuUI, CXEM, PUCYHKOB, CIaii0B, MUKpodoTorpaduil CTpOCHUS KIETOYHBIX
CTPYKTYpP; MUKPOIIPENapaToB paCTUTENIbHBIX, )KUBOTHBIX U OaKTEpUAJIbHBIX KIIETOK.

Jlabopamopnvie pabomul: Ne4 «JIBrkeHHe IUTOIMIa3Mbl B KJIETKaX pacTeHuity, Nes «Ilnazmonus u
JIETUIa3MOJIN3 B PACTUTENbHBIX KIeTKax», Ne6 «3ydeHune cTpoeHus KJIETOK pa3jIMYHBIX OpPraHHU3MOB
I10JT MUKPOCKOIIOM.

OO0OMeH BelllecTB U MpeBpaleHue YHeprun B kierke (114).

AcCCUMMIIAIMS M TUCCUMWISILIASA — JIBE CTOPOHBI €IUHOrO Iporecca Merabonau3ma. Tunbsl oOMeHa
BEIIIECTB. DHEpreTuueckoe odecrieueHue kietku: npespaiienne AT® B mporeccax oOMeHa BEIIECTB.
DepMeHTaTUBHBIN XapaKkTep peakiuil KIeTouHoro Metadonusma. GepMeHTh, UX CTPOCHHE, CBOMCTBA U
MEXaHU3M JIeUCTBUS. 3aBUCHMOCTh CKOPOCTU (PEPMEHTATUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUuHBIl CUHTE3 OpraHWYeckux BemiecTB B kieTke. [lmactuyeckuit oOmeH. DOTOCHHTES.
CeeroBass u temHoBas (a3bl. Ponp xyoporactoB B ¢otocunrtese. [IpeoOpazoBaHue COTHEUHOM
SHEPTrUU B DHEPTUI0 XHUMHUYEeCKuX CBszei. IIpoaykTuBHOCTH QoTocuHTe3a. BrusHHE pa3iruHBIX
(dhakTOpoB Ha CKOPOCTh (hoTOCHMHTE3a. 3HAUeHUE (HOTOCHMHTE3a. XEMOCHUHTE3. DHEPreTUYECKU OOMEH.
Tpu sTama sHepreTudeckoro oomMeHa. Poiab MUTOXOHIIpU B IMpoleccax OMOXUMHUYECKOTO OKUCIECHUS.
MeMOpaHHBIN XapakTep peakiuil OKUCIUTETbHOTO (dochopunupoBanus. [IpenmymecTsa a’dpoOHOTO
OyTH oOMEHa BeLIECTB Mepel] aHa’poOHBIM. DPPEKTUBHOCTh IHEPreTHdecKkoro obmena. Peakuuum
MaTPUYHOTO CUHTE3A.

[TpuHIMIT KOMIUIEMEHTapHOCTH. Peanu3arus HaciencTBeHHOW mH(opmanuu. ['eHeTHUeckuii Ko,
ero cBoiictBa. Tpaunckpunius. Tpancnsuus. Konupoanne amuHokucnot. Pons pubocom B 6uocuHTE3€
Oenka. Perymsamust oOMEHHBIX mpoleccoB B KkieTke. I'mmoreza omepona. [loHsTHE O KIETOYHOM
rOMEeOoCTa3e.

JleMOHCTpanuu: TaOJIHUL, CXeM, PUCYHKOB, CIai/10B, WUTIOCTPUPYIOIIUX PEAKIMH MIACTHYECKOTO
U DJHEpreTmyeckoro oOMeHa M UX pEryjsluu; OIBITOB, MOKa3bIBAIOIIUX IMpolecc (POToCHHTE3a U
BBISBIISIOIIMX HEOOXOJMMBbIE YCIIOBHS €0 MPOTEKAHUS.

Jlabopamopusie pabomul:

Ne 7 «I3ydyeHne KaTaIUTUYECKOW aKTUBHOCTH (hepMeHTa aMmuiasbly, Ne§ «3yuenue porocunresa
U YCJIOBU €ro IPOTEKaHUs».

Kv3HeHHBIH UK KJIeTKH (54)



Knerounsii nukin. MHTEpdaza m muto3. OCoOOEHHOCTH TMPOIECCOB, MPOTEKAOIMUX B HHTEp(dase.
[loaroroBka kieTkn K paeneHuro. Perumkanms — peakumst MatpuuHoro cunteza JIHK. Crpoenue
xpomocoM. [loHaTtue o XpomMocoMHOM Habope — kapuotune. J[MIUIOMAHBIA M TalUIOMIHBIA HaOOPbI
xpomocoM. ['omosioruunbsie XxpoMocombl. Jlenenue kinetku — muto3. Craguum murosa. Kapuokunes u
LIUTOKHHE3. bruonmornyeckoe 3HaueHuE MUTO3a. AMHUTO3.

JleMoHCTpanuu: TaONUI, PUCYHKOB, CIIalJ0B, CXeM, (HUIBMOB, IOKa3bIBAIOIIUX IEPHOMIbI
JKU3HEHHOIO ILMKJIA KIETKH, CTaAMM MHTO3a; MOJIEIEH XPOMOCOM, MHKPOIIPENAapaTOB XpPOMOCOM H
MUTO3a.

Jlabopamopnwvie pabomwvi: Ne 9 «3ydenne Mop¢osoruu U NOJACUET XPOMOCOM Ha BPEMEHHOM
npernapare KOpEemKoB KOPMOBBIX 0000B», Nel() «3yuenue (a3 mMuTO3a HE MOCTOSHHOM Ipenapare
KOHYMKA KOpEIIKa JIyKa.

Crpoenne n pyHnkuun oprannzmos (164)

Opranusm kak eguHoe nenoe. CTpyKTypHble 4YacTH OpraHu3MoB. (OJHOKJIETOYHBIE U
MHOTOKJIETOUHbIE OpraHu3Mbl. OCOOCHHOCTH CTpPOCHHME U JKU3HeAesATeNbHOCTH. KolloHuanbHbIe
OpraHu3Mel. B3auMoCBs3b 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHM PacTUTENBHOIO U KUBOTHOTO
opranu3mMa. OCOOEHHOCTH CTPOEHHS, MECTOHaXOXJIeHus U (yHKUMOHMpOBaHMs. BereraTuBHble U
TEHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPraHOB YEJIOBEKA M >KMBOTHBIX. Omopa Teina
opranu3moB. Kapkac pacteHui.

Ckenetsl )XUBOTHBIX. CTPOEHHME U THUIIBI COEAMHEHUs KOCTeH. J[BUyKeHue opraHus3mos. [IBukeHHe
MHOTOKJICTOYHBIX JKUBOTHBIX M dYeloBeKka. MpimeuHas cucrema. CKeleTHbIE MBI U HX padora.
[Turanue opraHu3MoB. 3HaUeHUE MUTAaHUS U MUIIEBApeHUs. ABTOTPO(GHOE MUTaHUE PAaCTEHUI.

I'ereporpodubie opranu3zMbl. OTAeNbl NUIIEBAPUTEIBHOIO Tpakrta. [luieBapuTeabHbIE JKEIE3bI.
[InTanne MO3BOHOYHBIX JKMBOTHBIX W ueinoBeka. IIumeBapurenbHas cuctema denoBeka. JlpIxanue
OpraHU3MOB.

3nauenue. /[lpIxaHue y pacTeHUMM M KUBOTHbIX. OpraHsl AbIXaHWs. OBOJIOLUSA AbIXaTEIbHOU
CUCTEMbl TIO3BOHOYHBIX. OpraHbl [JbpIXaHUS YeJOBEKa. TpPaHCIOPT BEUIECTB Y OPraHU3MOB.
TpaHcniopTHBIE cHCTEMBI pacTeHMi. TpaHCIOPT BeEIECTB y JKUBOTHBIX. KpoBeHOCHas cucrtema.
JlmmdoobpameHue.

Brinenenue y opranusmoB. Oprasbl BbleNIeHUs. BpinenutenbHas cuctema uenoBeka. CTpoeHue
nouek. 3amura y opraHu3MoB. CTpoeHHE KOXKM 4YelOBeKa. 3aliuTa OpraHu3ma oT OoJie3HEew.
HNmmyHuTeT 1 ero npupona. PazapaxuMocTs 1 perymsiuus y opranu3mosn. Takcucsl. PazapaxumocTs u
peryysinyus 'y MHOTOKJIETOYHBIX pacTeHuid. PocT pacTeHMi B 3aBUCUMOCTHM OT YCJIOBHM Cpeabl U
pocToBbIX BemiecTB. HepBHast cuctema xuBOTHBIX. Peduiekc u pedraexropHas ayra. HepBhas cucrema
MO3BOHOYHBIX J>KMBOTHBIX M ueioBeka. OTHeNbl TOJIOBHOTO MO3ra, €ro yclo)kHeHue. ['ymopaliibHas
peryJisiiis U DHAOKPUHHAS CUCTEMA YeIoBeKa. ['OpMOHBI, NX 3HAaYECHHUE.

JleMoHcTpanuu: TaOIWIl, PHUCYHKOB, CIAWI0B, CXeM, (PHIBMOB, TOKA3bIBAIOIINX CTPOEHUE
OpPraHU3MOB; MHKPOIIPENapaToB, BIAXKHBIX MpENapaToB, OCTEOJIOTHYECKUX MpenapaToB, repoapueB u
KOJUIEKIIUH, JE€MOHCTPUPYIOIIUX CTPOCHHE OPraHoB U CHUCTEM OPraHOB pPACTEHUH, U IKUBOTHBIX;
ONBITOB, JIOKA3bIBAIOIIUX HAJIWMYME B PACTUTEIBHBIX W JKUBOTHBIX OPTraHHU3MOB IIPOLIECCOB
AKU3ZHEJCATEIbHOCTH.

Jlabopamopnvie pabomui: Nell «CtpoeHne u (yHKIIMHM BETETATUBHBIX U T€HEPATUBHBIX OPTaHOB Y
pacTeHH, U KUBOTHBIX».

Pa3mHokeHue U pa3BUTHE OPraHU3MOB (84)

®opMmbl  pa3MHOXKEHHUS opraHu3MmoB. becronoe u monoBoe pasMmHOkeHHE. Buaesl Oecronoro
pasmHoxeHusd. [lonoBoe pasmuHoxxenue. Ilonosele kierku. Meno3. IloBenenne XxpoMocoM B MeHO3e.
Kpoccunrosep. buonormuecknii cmbica Meiio3a. Meio3 B JKM3HEHHOM [MKJIE OPraHU3MOB.
PasmHOxeHUe U pa3BuTHE KUBOTHBIX. [lonoBble xkene3bl. ['amMeTorenes y >kuBoTHbIX. OOpa3zoBaHuEe U
pa3BUTHE TMOJOBBIX KJIETOK. (OCOOEHHOCTH CTPOEHMSI TOJOBBIX KJeTOK. OII0g0TBOpEHHE.
[Maprenorene3. Ownrorene3. Craauum >SMOpHOreHe3a JKMBOTHBIX. PoOcT W pa3BUTHE >KUBOTHBIX.
[ToctamOpuoHanbHOE pa3BuTHe. Pa3zMHOXKEHHME U pa3BUTHE pacTeHuil. ['ametodutr u crnopodur.
l'amerorenes y pacrenuil. OIUIONOTBOpPEHHE U Pa3BUTHE PACTUTEIBHBIX OpraHu3MoB. JKU3HEHHbBIE
IIUKJIBI pacTeHHi. J[BOWHOE OmIOAOTBOpEHHE y IBETKOBBIX pacTeHmil. OOpa3oBaHHWE W Ppa3BUTHE
ceMeHH. [IpomoIKUTENbHOCTh U3HU U IIJIOJOBUTOCTh oOpraHu3MoB. Poct. CrapeHue U CMEpTb.
Hexknerounsie hopMbl )KM3HU — BUPYCHI.

OcoOeHHOCTH CTPOEHUS M KM3HEHHBIA IMKiI. Pasmuoxenue BupycoB. CIIM. ComnmanbHble U
MEIULUHCKHUE MTPOOIIEMBI.



JleMoOHCTpaluu: Ta0NWI, PHUCYHKOB, CIIAJIOB, CXeM, (WIBMOB, TOKAa3bIBAIOMINX (HOPMBI
pPa3MHOXXCHHSI ~ OpPraHWU3MOB, CTagUM  Mei03a, CTaJud TaMETOTeHe3a, HMOPHUOHAIBLHOTO W
MOCTAMOPHUOHAIBHOTO Pa3BUTHs OPraHU3MOB; MUKPOIIPENApaToB SHIEKIETOK U CIIEPMATO30U/I0B.

Jlabopamopnvie pabomoi: Nel2 «3ydeHHe TaMeTOT€HE3a U CTPOSHUS 3PEIbIX TOJOBBIX KIETOK
JKUBOTHBIX Ha ITOCTOSIHHBIX MUKpOIIpenapaTaxy.

I'eneTnka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH (24)

Hcropusi BOSHUKHOBEHHS U Pa3BUTHUS T€HETUKH Kak Hayku. Pabotsl I.Mennaens, T.Moprana. Ponb
OTEUYECTBEHHBIX YUEHBIX B PA3BUTUU F€HETUKU. 3HAUCHUE TeHETUKU. OCHOBHbBIC T€HETUYECKUE TTOHSATUS
Y CHUMBOJIbI. | 'OMOJIOrMYHBIE XPOMOCOMBI, AJIJIEJIbHBIE T€HbI, AIbTEPHATUBHBIC IPU3HAKH, JIOMUHAHTHBIE
U PELIeCCUBHBIC MTPU3HAKU, TOMO3UTOTA, TETEPO3UTOTA, YUCTHIC JIMHUH, THOPHIBI, TCHOTHUII, ()EHOTHII.

OCHOBHBIE METO/1bl T€HETHUKHU.

JleMOHCTpanuu: Ta0JMI, PHCYHKOB, cxeM, (ororpadguili WILTIOCTPUPYIOIIUX JIOMHUHAHTHBIE H
pPELECCUBHBIE TPU3HAKHU Y Pa3HbIX OPTraHU3MOB, OCHOBHBIE METO/1bl TEHETUKHU, TIOPTPETOB YUEHBIX.

3aK0HOMepPHOCTH HacJaeAcTBeHHOCTH (124)

MounorubpunHoe ckpemuBanue. 3akonbl Mennens. ['unoreza unctorsl ramet. [lonHoe u HenomaHoOe
JOMUHUPOBaHUE. AHAIIM3UpYollee ckpeiuBanue. [I[poMexxyTouHbIi XapakTep HacleJOBaHHUS.

Jurubpunnoe ckpemuBanue. 3 3akoH Menens. CrenyieHHOe HacleI0BaHuEe MPU3HAKOB. 3aKOHBI
Moprana. Hapymenue cuerienus reHoB. KpoccuHrosep. XpomMocoMHasi TEOpUs HACJIEICTBEHHOCTH.

I'enetnueckue kaptel. ['eHeTmka mnoma. XpoMOCOMHOE ompeaeneHue noja. ['eHernueckas
CTPYKTYpa TOJIOBBIX XPOMOCOM, HACJEAOBAaHHE IPHU3HAKOB, CIICTUICHHBIX C TMOJOM. ['@HOTHI Kak
LEeJIOCTHAsE cucteMa. MHoecTBeHHOe JeicTBUe TeHOB. Ilneilorponus. MHOXECTBEHHBIN aJlJICIU3M.
KonomunupoBanue.

B3auMozeiicTBUE aliebHBIX U HEAJUIENIbHBIX T€HOB. PellieHne reHeTH4ecKux 3a1ad.

JleMoHcTpanuu: TaOIUI, PUCYHKOB, CJaiiJioB, cXeM, (UIBMOB, MOKA3bIBAIOIINX OCHOBHBIC
3aKOHOMEPHOCTH  HACJIEJCTBEHHOCTH TPHU3HAKOB Yy OPraHU3MOB, XPOMOCOMHOI'O MEXaHHM3Ma
OTIpeICIICHUS T10J1a, ONBITOB TI0 CKPEIIUBAHUIO IPO30(UII, TEHETHUECKUX KapT.

Jlabopamopnasa paboma Nel3 «3yueHue pe3yiabTaTOB MOHO U TUTHOPHIHOTO CKPEIIMBAHUS Y
JPO30(HITBD»

3aKOHOMEPHOCTH M3MEHYUBOCTH (74)

B3aumoneiicTBrue reHoTHIA U cpeibl py hopMupoBaHuu GpeHoTuna. Mi3MeH4YuBOCTh TPU3HAKOB.

KauecTBeHHBIE M  KOJMYECTBEHHblE NpU3HAaKU. Buasl wu3meHunBoct. Ponbs cpenbl B
HACJEeACTBEHHOM H3MeH4YuBOCTH. Ilpenen M3MEHYMBOCTM mNpH3HAKa. BapumanuoHHBIL psax H
BapHallMoHHass KpuBas. Hopma peaknuu mnpus3Haka. XapaKTepUCTHKa MOIUGUKAIMOHHON
W3MEHYMBOCTH. HacnencTBeHHass TeHOTUNHYECKass M3MEHYMBOCTh. KOMOWHATHBHAs M3MEHUYHBOCTD.
Meiio3 ¥ TONOBOW TMPOIECC — OCHOBHI KOMOWHATHBHOW HW3MEHUYMBOCTH. Ponb KOMOWHATHUBHOM
W3MEHYMBOCTH B CO3JaHUU pa3HOOOpa3usi ocobeil B mpeaenax OIHOTO Buaa. MyTarmoHHas
M3MEHYMBOCTh. Bunbl myTanuid. [IpuurnHbl BOSHUKHOBEHHS] MyTaluii. 3aKOHOMEPHOCTH MYTAaIl[MOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKUX PSIZIOB B HACIIEICTBEHHON N3MEHUYUBOCTH.

JleMoHCcTpalum: TabJUIl, CXeM, PUCYHKOB, ¢oTorpaduil, ciaifJJoB, MOKa3bIBAIOIIUX OPTaHU3MBI C
pa3HBIMH BUJIAMU U3MEHYUBOCTH; JKUBBIX SK3EMILISIPOB KOMHATHBIX PACTEHUHN U JIOMAITHUX KUBOTHBIX
C Pa3IMYHBIMU BUJIAMH U3MEHYUBOCTH.

Jlabopamopnass paboma Nel4d «3ydenne wmomudukanmoHHONW wu3MeHunBocTH. IlocTpoeHue
BApUALIMOHHOTO Psiia U KPUBOW.

I'eneTruka 4yesioBeka (54)

Kapuotun wuyenoBeka. HMpmorpamma KapuoTumna uejoBeka. MexIyHapoaHas MporpaMma
WCCJIC/IOBAaHMS TEHOMa 4deloBeKa. MeETOonbl TEeHEeTUKH 4denoBeka. HacnmenacTBeHHbIe 3a0osieBaHUS
yenmoBeKka. [ eHHbIE ©  XPOMOCOMHBIE OoOJie3HH uenoBeka. bone3Hn ¢ HacleJACTBEHHOU
MPEAPACIIONOKEHHOCTRI0. 3HAUYE€HWE MEIUIIMHCKONM TEHETUKH B TPEAOTBpPAICHUHM U JICYCHUH
TeHeTHYECKUX 3a00eBaHmil yenoBeka. MeInKko- TeHETUYECKOe KOHCYIbTHPOBAHNE.

JleMoHcTpanuu: TaOJIMIl, CXeM, PUCYHKOB, (QoTorpaduii, ciai0oB, WITIOCTPUPYIOMNUX METOJIbI
TeHeTUKU 4eloBeka, ¢otorpaduu JrOAeH, CTPAJalOIIUX HACIEACTBEHHBIMU  3a00JICBaHUIMH,
OJTHOSTMIICBBIX U PA3HOSHIIEBBIX OJTM3HEIIOB.

Jlabopamopnas paboma Nel5 «CocTaBieHue v aHaIN3 POAOCIOBHBIX YEIOBEKaY.

Cegexkuusi opranu3moB (64)

Cenekus Kak Mpolecc U HayKa. 3apoxACHUE CeNeKIuu U goMmectukanus. Yuenue H.M.BaBunosa

0 ILIEHTpaxX MHOroo0pa3usi M MPOUCXOXKIACHHS KYJIbTYpPHBIX pacTeHuil. LleHTpbl mnpoucxoxaeHus



JOMAIIHUX JKUBOTHBIX. POJIb CeNeKIMM B CO3JaHUM COPTOB PACTEHUH M NOpPoA KUBOTHBIX. Ilopona,
COpT, IUTaMM — MCKYCCTBEHHBIE MOMYJISILIMM OPraHU3MOB C KOMIUIEKCHBIMU XO3SMCTBEHHO LIEHHBIX
IIPU3HAKOB. 3aKOH IOMOJIOTMYECKHUX PSAJOB B HACJIEIACTBEHHOW M3MEHYMBOCTHM M €r0 3HA4YCHHE IS
CENICKIIMOHHOW paboThl. MeTopl ceneKIMoHHOM paboTel. MckyccTBeHHBIH 0TOOp. MaccoBbli |
UH/IMBUYaJIbHBIA 0TOOP.

OkcniepuMeHTanbHbI MyTareHe3. [lomumumonnus. ['mOpumuzanus. WuOpunuHr. AyTOpuauHT B
CeJIeKMU pacTeHuil M XKUBOTHBIX. [Ipeomonenue Oecrmonus rudpunoB. I'ereposuc. JlocTHKeHMs
CEJIEKIIMU paCTeHUH U KUBOTHBIX. MeTobl pabotel .B.Muuypuna.

JleMoHCcTpanuu: Tabaull, CXeM, PUCYHKOB, (oTorpaduil, crnaiizioB, WIIIOCTPUPYIOIUX METOJbI
CEJIEKIIMM, COPTA KYJIbTYPHBIX PACTEHUM M MOPOJbl JOMAIIHUX UBOTHBIX; MYJSDKEH M HAaTypaJbHBIX
IUIO/IOB Pa3IMUYHBIX COPTOB 510JI0HB, TPYIL, TOMATOB.

Jlabopamopnas paboma Nel6 «Onmcanue (EHOTUIIOB COPTOB KYIBTYPHBIX PACTCHUW H TIOPOJ
JOMAIIHUX KUBOTHBIX. CpaBHEHHUE UX C BUAAMHU-IIPEIKAMM.

BuortexunoJsiorus (74)

buorexnonorus kak orpacib npousBoxactBa. Mcropus passutusa. O0bekTbl. OCHOBHBIE OTPACIH.
MuxkpoOuosiornyeckass TexHosnorus. IIpenmymiectBa MUKpOOHMOJIOrMYECKOro cHuHTe3a. VHxkeHepHas
sH3uMoJorus. immoounu3oBanHble GpepmMeHTsl. Mcnonb3oBaHue MUKpOOHMOIOTMUECKON TEXHOJIIOTUN B
IPOMBINUIEHHOCTH. KierouHas TexHoJoruss W KieToyHas uHXKeHepus. KieTouHsle M TKaHEBblE
KyJbTypbl.  MHKpOKJIOHabHOE  pa3MHOXKeHue  pacteHuid.  Comaruyeckas  rudpuauzanus.
PexkoHcTpykuys SHIEKIETKH W KJIOHUPOBAaHUE JKUBOTHBIX. XPOMOCOMHAasi W TIEHHas WHXCHEpUS.
KonctpynpoBanue pexkomOunantHoi JIHK. JlocTmkeHuss M mNepcreKTUBbl T'€HHOW HWH)KEHEpUHU.
Co3ganne TpaHCTEHBIX OPTaHU3MOB. DKOJOTHYECKHE U AITUYECKHE TIPOOIeMbl TeHHON HHKCHEPHH.

JleMoHcTpauuu: TaOnuL, CXeM, PUCYHKOB, (oTtorpaduil, ciaioB, WUIIOCTPUPYIOLUIMX OCHOBHBIE
HaIpaBJIEHUSI U OTpPacid OMOTEXHOJOTUH, METOAbl ['€HON MHXKEHepuH, JIEKApCTBEHHBIX IPENapaToB,
HOJYYEHHBIX C UCIOJIb30BAHUEM JTOCTHKEHUH MUKPOOMOJIOTHUECKONW IPOMBIIIIICHHOCTH

11 kaacc (1024).
HcTopust 3B01I0HMOHHOIO0 yyeHus (74)

Wnen pa3BuTHs OpraHUYecKkoro Mupa B Tpynax ¢uiaocodoB AHTHYHOCTH. MeTtadusnueckuii
nepuon B wuctopuu Oumonoruu. Cucremaruka K.JIlunnes. XK.biopdpon — mnepBas sBomronnoHHas
KOHILICTILINS.

OpomtonmonHas  koHuenuus JK.b.Jlamapka. 3nHauenue TpynoB Jlamapka uid  pa3BUTHA
9BOJIIOLIMOHHON uaen u Ouonorun. Isomonnonnslie uaeu J.0K.Cenr-Unepa. bopbba ¢ kpeallnoHU3MOM.
OpomtonmonHas teopus Y.JlapBuHa. Ilpennocbuiki BO3HMKHOBEHHS JAapBUHU3MA. JKU3Hb W HayyHas
JeATEIbHOCTD

Y./lapBuHa. DBoJIIOLMS KYJbTYPHBIX (OPM OpraHM3MOB. DBOJIOIMS BUIOB B Npupoje. Pazsutue
9BOMIIOLIMOHHON Teopun Y.JlapBuHa. @OpMUPOBaHME CHUHTETMUYECKON TEOPHM DBOJIIOLMU. 3HAYCHHE
3BOJIIONHUOHHOTO yueHus Y./lapBuHa.

JleMOHCTpAalMM: CXEM, PHUCYHKOB, CIIAlI0B, WIIIIOCTPUPYIOIIUX OCHOBHBIE  IOJIOXKCHUS
SBOJIIOIIMOHHBIX UI€H, KOHIETIIIUNA U TEOPHIL; TOPTPETOB YUEHBIX U PHIIOCO(]OB.

Muxpososonus (104)

['eHeTHueckrne OCHOBBI ABOJIONMHU. DJIIEMEHTAPHBIA HBOJIONMOHHBIA MaTepHall. DJIeMEHTAapHAas
€IMHMIIA DBOJIOLUH. DJIIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIECHHME. 3aKOH T'€HETHYECKOIO PaBHOBECHS
Jx. Xapnu, B.BaiinOepra. J[Bmkyiiyue CHIIbI 3BOJTIONUHA. MyTallMOHHBIM TpollecC M KOMOWHATHBHAS
U3MEHYMBOCTh. [lonmynannoHHble BOJHBI U Apei¢ reHoB. Murpanus. Wzonsauus. EctectBenHslit oT00p
Kak (aktop sBomtonuu. [lpennocbuiku u MexaHusM JeiictBusi. bopbOa 3a cymectBoBanue u €€ Gopmabl.
Cdepa u 00beKT neiicTBUS ecTeCTBEHHOro OTOOpa. PeanbHOCTh €CTeCTBEHHOro OoTOOpa B IMPHUPOJE.
®opmbl  ecTecTBEHHOro orbopa. TBopueckas ponb. [IpucnocoOIeHHOCTP OpraHu3mMoB M €€
BO3HUKHOBeHHE. OTHOCHTENbHAsA IeJecoo0pa3HoCTh npucrnocoOnenuii. Bug u ero kpurtepum.
Omnpenenenne Buaa. CTpykrypa Buaa B mpupoze. CriocoObl BUI000pa30BaHUS.

JlemoHcTpanuu: TaliMIl, CXeM, pUCYHKOB, cilaioB, ¢puibMoB, repbapueB pacTeHuil, KOMIEKIUH
YKUBOTHBIX, WIUTIOCTPUPYIOLINX AecTBHE (DaKTOPOB IBOJIIOLMH, TPUCTIOCOOIEHHOCTh OPTaHU3MOB.

Jlabopamopnvie pabomul: Nel «Onucanue NpUCIIOCOOICHHOCTH OPraHU3MOB U €€ OTHOCUTEIHHOTO
xapaktepay. Ne2 «3ydeHne KpuTeprueB BUIA».

MaxkpodBosaonus (74)



Metoasl u3yudenusi 3pomtouuu. Ilepexomnsie Gopmbl U ¢unorenernyeckue psaasl. CpaBHEHUE
¢dyopel 1 (ayHbl MaTepuKOB, W3yueHHE OCTPOBHOH ¢uiopsl U (ayHbl. ['oMonorust u aHanorus,
PYOIUMEHTBl W aTaBU3MbI. 3aKOH 3apOJBIIIEBOTO CXOJACTBA, OMOreHeTHYeCKUd 3akoH. M3ydeHue
AMUHOKHUCIIOTHOH IIOCJIEZIOBATEIbHOCTH OENKOB, OHOXMMHYECKas TroMoiorus. MozenupoBaHue
sBomon. Hampaenenuss u mytu sBomouuu. I[lyTw nmoctukeHuss OMOJIOTMYECKOTO Iporpecca.
buonoruueckuit perpecc u BbiIMuUpaHue. COOTHOIIEHHE W 4YEpEJAOBAHUE HAMPABICHUI 3BOJIOLUH.
®opmbl HanpaBiieHHOM 3BoMIOIMH. OO0IIMEe TpaBUiia HBOJIOLIUH.

JleMoHCTpanuu:  TabmuI, CXeM, pHCYHKOB,  CJaigoB, OHoreorpaguueckux  KaprT,
WUTIOCTPUPYIOIIMX METOJbl M3Y4YEHMs] 3BOJIOLUH; KOJIJIEKIUH, repOapheB, HCKOMAEMBIX OCTAaTKOB
OpPraHU3MOB, IOPTPETOB YUEHBIX.

Jlabopamopnas paboma Ne3 «ApoMopd03bl M HIAUOATANITAIIMN Y PACTEHUN U KUBOTHBIX».

Bo3nunkHoBeHMe U pa3BuTHe KU3HU Ha 3emie (144)

['unore3sl W TEOpUM BO3HMKHOBEHMS >XM3HM Ha 3emsie. OCHOBHBIE 3Talbl HEOPraHUYECKOMN
sBoronuu. I[lmanerapHast sBomonus. Xumudeckas 3BONOLUSA. AOWOTEHHBI CHHTE3 OpPTaHUYECKUX
BemecTB. OnbiT C.Mumiepa u I'.}Opu. O6pazoBanue nonumepoB u3 MoHOMEpoB. KoariepBaTHbie Kariu
U MUKpOC(hepHL.

[Tporenounsl. Puboszumer. dopmupoBanre mMemMOpaH ¥ BO3HHKHOBeHHE MpoOMOHTOB. Hauano
oprannyeckoy sposronuu. IlosBineHune mnepBbIXx KiaeTOK. IIpokapuorsl W dykapuoThl. ['UIOTE3BI
BO3HUKHOBEHHUSI 3YKapuOT. BO3HUKHOBEHUE OCHOBHBIX LIAPCTB 3YKapUOT. DOPMUPOBAHUE HEKIIETOUHBIX
OpPraHU3MOB U HUX 3BOJIOLMOHHOE 3HaUeHre. OCHOBHBIE 3TaIlbl HBOJIIOLIMU PACTUTEIBHOIO MUPA.

OcHoBHble apoMopdo3bl U uanoagantauud. JKuzHp B Bone. IlepBble pacTeHus — BOJOPOCIH.
Boixon nHa cymy. IlepBsle cmopoBble  pacteHus. OcBOeHME W 3aBOEBaHHE  CYIIU
ManopOTHUKOOOPA3HBIMH.

VYcnoxuenue pazMHoxeHUs. CemeHHble pacTeHus. OCHOBHBIE YEPThl IBOJIIOLMU PACTUTEIBHOTO
mupa. OCHOBHbBIE 3Talbl HBOJIONHMU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(ho3bl U WAMOATANTALUU.
[lepBrie xuBOTHBIE — mpocTelmue. Crenuanu3anus U nonuMepusanus opranemt. duddepenumarnus
KJIeTOK. llepBble MHOTOKJIETOYHBIE JKMBOTHbIE. [[BYCIOWHBIE JKMBOTHBIE — KHILIEYHONOJOCTHBIE.
[lepBrie TpéxcioiiHble XUBOTHbIE — IUIOCKME 4epBU. BbIXOA M 3aBOE€BaHME JKUBOTHBIMU CYIIH.
Unenucronorue. [lepBbie XxopoBble XUBOTHbIE. JKu3Hb B Boje. PriObl. BTOpO# BBIXOJ KMBOTHBIX Ha
Cyury.

3eMHOBOJHbBIE. 3aBOEBAHME IIO3BOHOYHBIMU KUBOTHBIMH cymH. IIpecmeikatrommecs. Iltuiel,
Munexonuraromue. OCHOBHBIE YEPThl 3BOJIIOIHUM >KUBOTHOro mupa. Mcrtopus 3emiaum u MeTonnl €€
n3zydeHus. Vckomaemele opraHndeckue octaTtkd. ['eoxpoHosorus U €€ MeTonbl. I'eoXpoHonoruueckas
mikana. Pa3Butue Xu3HU Ha 3eMJie 10 3paM U NepuojaM. XapakTepUCTUKA KJIMMaTa U Te0J0rHu4ecKUX
nponeccoB. IlosBieHue, pacuBeT U TruOeNb XapakTepHbIX opraHu3MoB. CoBpeMEeHHas cucTema
opranuyeckoro Mupa. OCHOBHbBIE CHUCTEMAaTHYECKHE TpymImbl opraHu3MoB. OOImias XapaKTepuCTHKa
apcTB U HaauapcTB. COBPEMEHHOE COCTOSHUE U3YyUEHUS BUIIOB.

JleMoHcTpanum: Ta0nMll, CXEM, PUCYHKOB, CIAiJ0B, WIIIOCTPUPYIOIIUX OCHOBHBIE 3TaIlbl
pa3sBUTHs OPraHUYECKOro MHpa Ha 3emsie; HCKOMAaeMbIX OCTAaTKOB PAaCTEHUH M KMBOTHBIX, (opm
OKaMEHeJIOCTel; repOapueB pacTeHHH, KOJUIEKIMM J>KMBOTHBIX, BIIQXHBIX IMPENapaToB OCHOBHBIX
CUCTEMATUYECKUX IPYII OPTaHU3MOB.

YesoBek - OnocounanabHas cucrema (194)

AHTpomosiorus — Hayka o uenoBeke. Pasnensl, 3agaun, Meronbl. CTaHOBIIEHHE NPEACTABICHUN O
IIPOUCXOXKICHNUH YenoBeKka. Penurunosnusie Bo33penus. Hayunsie Teopun. Cxo/cTBa M OTIMYMS YETIOBEKa
U KUBOTHBIX. CuHcCTEMaTHUYECKOE TIOJOXKEHHE uenoBeka. CBHUAETENbCTBA CXOJCTBAa YEJIOBEKA C
KUBOTHBIMHU. JIBWXKylllMe cuiibl aHTpororene3a. HaciencTBeHHas WM3MEHUMBOCTb M €CTE€CTBEHHBIN
ot6op. I'pynmoBoe coTpynHudecTBO U obueHne. OpyauitHas AeaTelbHOCTh U MOCTOSHHBIE KUIUIIA.

CooTHolleHHe OHMOJOTHYECKHX U COLMaIbHBIX (akTopoB. OCHOBHBIE CTaJUH AHTPOIIOIEHE3A.
Haxonku McKomaeMpIX OCTaTKOB, BpeMs CYIIECTBOBAHHUS, POCT, 00bEM Mo3ra, o0pa3 *KU3HH, OPYIHS.
DOBOJIOIUS COBPEMEHHOTO0 4esioBeka. EcTecTBeHHbI 0TOOp B momynsuusax. bruonorudeckast sBoronus
UHIUBUIOB. MyTalMoHHBIA mpouecc W nonuMop¢usM. [lomynsunoHHble BOJMHBI M JApeiid TI'eHOB,
murpaiusi U <«3¢@deKT ocHoBaTens» B MOMYJALMSIX COBPEMEHHOrO yesioBeKa. YemoBeuecKue pachl.
ITonsTue o pace.

Bpems u MecTo BO3HMKHOBEHUS pac. ['mnoressl MOJMLEHTpU3MA U MOHOLEHTpU3Ma. [IpuduHsl u
MEXaHM3MBbI pacoreHe3a. EquHcTBO uenoBeueckux pac. Kpuruka counanbHOro JapBUHU3MA U pacu3Ma.
[Tpucnoco0IeHHOCTh YeTOBEeKa K Pa3HBIM YCIOBHUSAM Cpeibl. AaNTHUBHBIC TUIBI JItoaei. UemoBek kak



4yacTh MPHUPOABI U OOIIecTBa. YPOBHU OpraHuzanuu yenaoBeka. CTPyKTYpbl YPOBHEH, IPOUCXOASIINE
IIPOLIECCHI U UX B3aMMOCBS3b.

JleMoHCcTpanum: Ta0JMIl, CXeM, PUCYHKOB, CJIai/I0B, MOKa3bIBAIOIIMX BHEHIHWN OOJIMK U 00pa3
XKHU3HU TIPEIKOB YEJOBEKa, CTPYKTYPHO-(YHKIHMOHAJBHYIO OpPraHM3alMI0 CHCTEM OpraHOB Tela
YEJIOBEKa; MYJBSDKEM OKaMEHENOCTeH, NPEeIMETOB MAaTepUaJbHOM KYyJIbTYpPbl IPEAKOB YEJIOBEKA;
IPUMEPOB 3A0POBOTO 00pa3a KU3HH.

Jlabopamopnas paboma Ne4 «I3ydeHne 3K0JIOTHIECKUX aIallTallMi YeJIOBEKay.

IKOJI0TUsl — HAYKA 0 HAJJOPraHM3MEHHbIX cucTemMax (24)

3apoxaeHue W pa3BuTHe dKojorun B Tpynax A.I'ym6onbnara, K.d.Pynse, H.A.Cesepiiona,
O.I'ekkens, ®@.Knemenrca, B.lllendopna, A.Tencnu, B.H.Cykau€sa, U.Onrona. Pa3nensr u 3amauun
3K0J0ruu. CBs3b 3KOJIOTHH C IPYrUMU HayKaMHu. MeToabl.

JleMOHCTPAMM: CXEM, PUCYHKOB, CJIaliJI0B, MIOKA3bIBAIOIINUX PA3JIMUHBIE METOJbI 3KOJOTHYECKUX
UCCJIEIOBaHUM, TPHUOOPOB, MOPTPETOB YUEHBIX.

Opranusmsbl u cpena oouranus (144)

Cpenbl oOuTanus opranu3moB. x oco6enHoctu. Ilprcnocobiienns opraHu3MoB K )KM3HU B Pa3HbBIX
cpemax oOuTaHus. JKOJIOTHMYeCKHe (GaKTOphl W 3aKOHOMEPHOCTH WX JCHCTBHS. B3amMopeiicTBue
JKoJoruueckux ¢akrtopoB. buonmormyeckuii ontumyMm u orpaHuuyuBarouii - gakrop. IlpaBuio
muHumMyMa FO.JIuOnxa. DKOJOTMYECKHe CHEKTPhl OPraHU3MOB. DBPUOMOHTHBIE M CTEHOOHMOHTHBIE
OpraHU3MBI.

Knaccudukanus skonorudeckux (akropoB. Aduormueckue (aktopel. CBET M €ro ACHCTBHE HA
OpraHu3Mbl. DKOJOTMYECKUE TPYIIBl PACTEHUH U JKUBOTHBIX IO OTHOIIEHHIO K cBeTy. CHUrHaipHas
ponb cBera. @oronepuoausMm. TemmepaTrypa W €€ AEHUCTBUME HaA OpraHu3Mbl. llodkwioTepMHbIE U
rOMONOTEpMHBIE OpraHu3Mbl. TemmepaTypHble NPHUCIOCOONEHHUS OpraHu3MoOB. BriaxkHocth u €€
neiictBue Ha opranu3Mel. [IpucnocoOaeHns opraHu3MoB K MOAIEPKAHNIO BOIHOTO OanaHca. ['a30BbIi u
HOHHBIN cocTaB cpenbl. [louBa u penbed. [loroansie u knmumatuueckue akrtopsl. [Ipucnocobnenus
OpPraHu3MOB K JeHcTBUIO abuornyecknx (akTopoB. buomormdyeckue putmbl. [IpucmocoOIeHHOCTD
OpraHM3MOB K CE30HHBIM M3MEHEHHSIM YCIOBUW cpenbl. JKuszHeHHbIe (OpPMBI OpPraHU3MOB.
OcobeHHOCTH CcTpoeHHMs H o0Opa3a Ku3HH. buornueckme ¢akropsl. Buasl OnoTHUECKHX
B3auMoJIeiicTBUNA. 3HaueHue OMOTHYECKUX B3aMMOJECHCTBUI /ISl CYILIECTBOBAHUS OPraHU3MOB B Cpele
oOuTaHus U B cooOLIeCTBaX.

JleMoHcTpanum: TaOIHIl, CXEM, PUCYHKOB, CIAiOB, MOKa3bIBAIOIIUX JIEHCTBUE DKOJIOTHUECKUX
(akTOpOB HA OPraHU3Mbl, OMOTHYECKHE B3aMMOOTHOIICHUS MEXAY OPraHU3MaMH.

Jlabopamopnvie pabomuvr Ne5 «CpaBHEHHE aHATOMHUYECKHUX OCOOCHHOCTEH pacTeHHMH U3 Pa3HbIX
MecT obutaHus», M6 «Metoasl wu3MepeHus saaduyueckux (GakTopoB cpeabl oOuTaHus», Ne7
«Omnucanue >XKU3HEHHBIX POPM Y pacTeHUM U KUBOTHBIX).

IKOJIOrNYeCKasi XapaKTepPUCTHKA BUIA U nonyasiuuu (54)

DKkoyioruyeckass Huma BuAa. MHoOroMepHass MoOJENb 3KoJorudyeckol Humu Jx.XaTyuHCOHA.
Pa3meps! skonornueckoil HUIIM U €€ cMeHa. DKOJIOTHYecKas XapakTepuctuka nonyasiuuu. [Honynsus
Kak Owuosormueckas cucrtemMa. OCHOBHbIE IIOKa3aTeaM MOMYJSAIMMM. OKOJOTHYECKas CTPYKTypa
nonyasuuu. JMHaMuKa TONyaAnMH W €€ peryisanusa. Tumbl JuHaMUKH monyisiuu. Kpussie
BBDKMBaHUA. Perynsims 4ucieHHOCTH nonyiasiuun. @akTopbl CMEPTHOCTH U EMKOCTh CPE/IbI.

JleMOHCTpAallUM: CXEM, PUCYHKOB, rpaMKOB, WIIIOCTPUPYIOIIUX IPOILECCHI, MPOUCXOJALINE B
NOMYJSANMSIX; TepOapreB M KOJUIEKIUHA pacTeHUW, W IKUBOTHBIX, MPHUHAMISKANINX K pPa3HBIM
9KOJIOTHYECKHUM pacaM OJHOTO BUA.

Jlabopamopnvie pabomer Ne§ «VI3ydeHne >KOJOTMUYECKONW HMIIM y Pa3HBIX BUJIOB pacTeHUil U
JKUBOTHBIX», N29 «POCT momyisiuuyu My4HOTO Xpyllaka IpH pa3sHOW €€ INIOTHOCTH M OrPAHMYEHHOCTH
PECYPCOB CPENBI».

Coo0mecTBa u 3koJornyeckue cucrembl (104)

Coo01ecTBa OpraHU3MOB: CTPYKTYpbl U CBsi3U. buoreoneno3. Ero cCTpyKTypbl, CBSI3U MEXITy
opranuzmMamu. JKkocuctembl. CTpyKTypHbIE KOMIIOHEHTBI 3KOCUCTEMBI. KpyroBopoT BemiecTs 1 NOTOKU
sHepruu. Tpoduueckue ypoBau. Tpoduueckue nenu u cetu. OCHOBHBIE MMOKa3aTeNU. DKOJIOTHUYECKUE
nupamuel. CBOMCTBA OMOTEOIICHO30B U TUHAMHKa coobmiecTB. [{uknnyeckue namenenus. Cykieccuu.
[Ipupoansie 3kocucTeMbl. JKocucTembl o3epa. CMemanHoro sea. CTpyKTypHbIE KOMIIOHEHTHI U
Tpouueckas ceTb NPUPOJHBIX IKOCUCTEM. AHTPONOT€HHBIE SKOCUCTEMBL. ATpO3KOCUCTEMBbI. OTANYNS
arpo’KOCHUCTEM OT OMOTEOIIEHO30B. Y pOosKkocucTeMbl. X OCHOBHBIE KOMITIOHEHTHI. ['opockas ¢uopa u
dayna. buonornueckoe ©  XO34HCTBEHHOE 3HAUYEHHUE AarpodKOCUCTEM U  ypOOIKOCUCTEM.



buopaznoobpa3ue ocHOBa yCTOWYHUBOCTH COOOIIIECTB.

JleMoHcTpanuu: TaONMIl, CXEM, PUCYHKOB, CIalJ0B, (oTorpaduii, MOKa3bIBAIOIINX BIUSHUE
a0MOTHYECKMX U OMOTHYECKUX (PAKTOPOB HA OPraHU3MBI, CTPYKTYPY M CBSI3U B SKOCHCTEMaX, CIIOCOOOB
HKOJIOTHYECKOTO MOHUTOPHUHTA.

Jlabopamopnas paboma Nel() «MoaenupoBaHHE CTPYKTYp U IPOIECCOB, IMPOUCXOANIUX B
IKOCHUCTEMAX .

Buocdepa — rinodajbHas 3xocucrema (34)

buocdepa — xuBast oboouka 3emnu. Pa3Butue mpencrasieHuii o 6uocdepe B Tpynax 3J.3rocca,
B.N.Bepuanckoro. Ob6mactu 6uocdepsl u e€ cocra. KuBoe BemecTBo 0nochepsl U ero PyHKIINUH.

3aKOHOMEPHOCTH CyliecTBoBaHUs Ouocdepbl. OcobOeHHOCTH Omochepsl Kak TiI00ambHOU
9KOCHCTEMBI. KpyroBOpoThl BEIIECTB M OHOTC€OXMMHUYECCKHE IUKIBI. PUTMUYHOCTH SIBICHUH B
ounoctepe. 3oHanpHOCTH OUOChepbl. OcHOBHBIE OMOMBI cyrmn. Kiumar, pacTUTEIbHBIA U JKUBOTHBIN
MHP OCHOBHBIX OMOMOB CYIITH.

JleMoHcTpanuu: TallMIl, CXeM, PUCYHKOB, CIIAaiiioB, poTorpaduii, MOKa3pIBAIOIUX CTPYKTYPHbIE
KOMITOHEHTBI Ouocepsl, OMOreOXMMHUYECKHE IPOLECCHl KPYroBOpOTa BEHIECTB W IPEBpAIlCHHUE
sHepruu B Onocdepe, pasHooOpazre OCHOBHBIX OMOMOB 3eMIIH.

Yenosek u okpy:xaomas cpena (104)

UYenoseuectBo B Omochepe 3emum. buochepnas pons demoBeka. Antpomobuochepa. Ilepexon
ouocthepsl U HoOchepy. BosgeiicTBue uyenoBeka Ha Ouocdepy. 3arps3HEeHHE BO3AYIIHON Cpembl.
OxpaHa Bo3ayxa.

3arpsizHeHue BOAHON cpenbl. OxpaHa BOJHBIX pecypcoB. PaspylieHue MOYBBI M H3MEHEHHUE
kaumara. OxpaHa TOYBEHHBIX PECYPCOB U BO31yXa. AHTPOIIOTEHHOE BO3/JCHCTBUE HA PACTUTEIBHBINA H
XKUBOTHBIA Mup. OXpaHa PaCTUTEIBHOTO U KUBOTHOTO Mupa. [Ipobiembl oxpanbl pupobl. KpacHbie
KHHTH.

OOIIT. boranuyeckue cajabl M 300JIOTHUECKHUE MapKu. PamuoHanbHOE MPHPOAONOIB30BAHUE U
ycTOWuMBOE pa3zputHe. Vcromenne npupoaHeix pecypcoB. KoHuenus ycToMiunBoro pa3BuTusI.

«[ToBectka aus Ha XXI Bex». CocyiecTBoBaHHe 4enoBeka M nmpupozsl. 3akoHsl b.KomMonepa.
I'mobanuctuka. Monenu yrpasisieMOro Mupa.

JleMOHCTpanuu: ciaiiioB, GUIbMOB, WUIIOCTPUPYIOIINX BO3JEHCTBUE YeloBeKa Ha Ouocdepy,
MEpOTPHUATHIA TI0 pAlMOHAIFHOMY TPUPOAONOIB30BAaHUIO, OXpaHe BOJ, BO3AyXa, IIOYBHI,
pPacTUTEIHLHOTO M KUBOTHOTO MHUpa, ¢hoTorpaduil oXpaHseMbIX pacCTeHHH U KUBOTHBIX KpacHOU KHHUTH
P®, noprperoB yuéHBIX.

YueOHO-TeMaTHUYECKHIi IJIaH

Yacel
[TnanupyeMblie TEMBI C Y4ETOM
Ne /it HaumenoBanue paznena y4eOHOTO
MIPOTPaMMBbI BOCITUTAHUS
BpPEMEHH
10 kacc
MexnyHapoaHbIi AEHb
1 buonorudeckne CUCTEMBI, TPOIIECCHI 3 pacmipocTpaHeHHUS TPAMOTHOCTH
" |vux u3ydeHue —IpaBWJILHOE HAMKMCAHUE
OMOJIOTMYECKUX TEPMUHOB
2.  |lluTonorust — HayKa O KJIETKE
3. [Xumudeckas opraHu3aIus KICTKH
4, Crtpoenue u GyHKIIUU KIETKH 7 Henb Poccuiickoit Hayku
5 OOMeH BeIIeCTB U MpeBpaIeHne 11
SHEPTHUU B KIIETKE
6 JKU3HEHHBIN UK KIETKH 5
7 Ctpoenue u GyHKIIMH OpraHU3MOB 16 Jenb repoeB OreuecTBa
8 PasmHOxeHME U pa3BUTHE 8
OpPraHHU3MOB




I'enetnka — Hayka o

MexnyHapoaHbI J1E€Hb
9 HACJIEACTBEHHOCTHU ¥ N3MEHUYUBOCTH 2 AyHApOZL a1
IIKOJIbHBIX OMOIMOTEK
OpPraHU3MOB
10 |3akOHOMEpPHOCTH HACIIEICTBEHHOCTH 12 JleHb pOCCUICKON HAYKH

11 |3aKOHOMEPHOCTH U3MEHUYUBOCTH

12 |I'eneruka 4yemoBeka 5 Bcemupusiii nens 3emiin

13 |Cenexuust opraHu3MOB

[IpoekTHas u
14  |BuorexHosorus 7 HCCIIENOBATENILCKAS
EeSITEIIbHOCTD

11 kiaace

MexnyHapoaHbIi JEHD
pacrnpocTpaHeHUs! TPAMOTHOCTH

1. |McTopus 3BOTIONMOHHOTO YUEHUS 7
—IpaBWJIBHOE HAIMCAHUE
OMOJIOTMYECKUX TEPMUHOB
2. |MuKpO3BOJTIOLIHS 10
MexnyHapoaHbIi A1€Hb
3. |Makpo3BoJronus 7 AYHApOL A

IIKOJIBHBIX OMOJIMOTEK

Bo3nukHoBeHuUE 1 Pa3BUTHC ) XU3HU

4. Ha 3ete 14 Jenp Pocculickoii Hayku
Yenosek — OuoconuanbHas cuctema 19
DKoJjorus — HayKa o .
HaHOpFaHHSMeIZEBIX cucreMax 2 Beemupupiii 1exb 3emin
Opranusmel 1 cpesia oOuTarus 14
DKoJIOTHYECKas XapaKTepUCTUKA 5

BUJIa 1 TOMTYJISINUN

[IpoekTHas u
Coo00111eCTBa U DKOJIOTUUECKHE

10 HCCIIE0BATEIbCKAS
CHUCTEMBI
JIESITEIIbHOCTh
buocdepa — rnodanpHas 3xocucTemMa 3
UYenoBek 1 OKpyxaromas cpeia 10
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