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IHHOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpammbl 0 OMOJOTHU TEOPETUUYECKYIO OCHOBY JJISi ONpPEACNICHUS MOAX0A0B K (HOPMHUPOBAHHIO
cojepkanusi  yuyeOHoro mnpeaMera «buonorus» coctaBunu:  KoHmentyaibHble mnojoxeHuss DPIOC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeJIeH, coiepKaHusl, pe3yibTaToB 00y4eHHUsI U TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB,
MOJIOKEHUST 00 OOMMX MLEeNIX W MPUHIUIAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBbl CPEIHEro O0OIero
obOpazoBanus B Poccuiickoit deneparuu, a Takxke MOJOKEHUS O creluduke OMOJIOrHuHU, €€ 3HAYCHUH B MO3HAHUU KUBOMU
IPUPOJBI U OOECTIIEUEHUHU CYIIECTBOBAHHUS HYeIoBeuecKoro obmectBa. COrjacHO Ha3BaHHBIM MOJIOKEHUSM, OIMpPEIEICHbI
OCHOBHBIC (DYHKIIHH ITPOTPAMMEI TI0 OHOJIOTHH H €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T MpelCTaBieHUEe O IesX, 00 o0mieil cTpareruu oOy4YeHUs, BOCIUTAHUS U PA3BUTHUS
oOydJaronuxcsi cpeAcTBaMu yueOHoro mnpeamera «buosorus», omnpezenser o00si3aTelbHOE MPEAMETHOE COJAEpKAHUE, €ro
CTPYKTYPY, pacipeeieHne Mo pasenaM U TeMaMm, peKOMEHAYEMYIO MOCIe0BaTeIbHOCTh H3yUeHHUsI yaeOHOTo MaTepuaa C
YIETOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH, JJOTMKH 00pa30BaTEIILHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yJarommxcs.

B mporpamme mo OMOJIOTUM TakXe YYUTHIBAIOTCS TPEOOBAaHMS K TUIAHHUPYEMBIM JMYHOCTHBIM, METANpPEIMETHBIM H
MpPEAMETHBIM pe3ysibTaTaM o0ydeHuss B POPMUPOBAHUN OCHOBHBIX BHUJIOB yue€OHO-TIO3HABATEIBHOU NEATETLHOCTH/yueOHBIX
NelcTBUIM 00yYaromMXCsl 0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00pa30BaHusl.

B nporpamme no ouonorun (10—11 kiaccel, 6a30Bblid YPOBEHB) peaM30BaH MPUHLIMII MPEEMCTBEHHOCTH B U3YYEHUU
Oouosnoruu, 6aromaps 4eMy B HEl MPOCMATPUBACTCS HAMPABJICHHOCTh HA Pa3BUTHE 3HAHMM, CBSI3aHHBIX ¢ (HOPMUPOBAHHEM
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS], IGHHOCTHBIX OPUEHTAIIUN JIMYHOCTH, SKOJIOTHUYECKOTO MBIIIJICHUS, MPEACTaBICHHIMI
0 370pOBOM 0Opa3e KHU3HU U OepeXHBIM OTHOILICHHEM K OKpYXaromiel mpupomaHou cpere. [loaToMy Hapsamy ¢ u3ydyeHHuEM
00IIEeOMOIOTUYECKNX TEOPHUA, a TakKe 3HAHUH O CTPOCHHHM JKHUBBIX CHCTEM pPa3HOTO paHra W CYIIHOCTH OCHOBHBIX
MPOTEKAIONIUX B HUX IPOIIECCOB B MPOrpaMMe IO OMOJIOTHH YyJIEJICHO BHUMAaHHUE HCIIOIB30BAHUIO MOJYYCHHBIX 3HAHUN B
MMOBCETHEBHON KM3HU JUIsl PEIICHUs TMPUKIAIHBIX 3aJlad, B TOM YHUCJE: MPO(PHUIAKTHKHA HACIEJACTBEHHBIX 3a00JIeBaHUIN
YeJI0BEKa, MEIUKO-TEHETUYECKOTO KOHCYJIBTUPOBAHUSA, OOOCHOBAHHUS JKOJOTHYECKU I€JIE€CO00pa3HOTO TOBENCHUS B
OKpYXKarollel TMPUPOJTHON Cpejie, aHalln3a BIUSHUS XO3SHCTBEHHOHN NEATELHOCTH YEeIOBEKAa HA COCTOSHUE MPUPOJHBIX U



UCKYCCTBEHHBIX HJKOCHUCTEM. YCHUJICHHE BHHMMaHHUS K MPHUKJIAJHONW HAMpaBIEHHOCTH ydeOHOro mnpeamera «bUONOrUs»
MPOJIMKTOBAHO HEOOXOJAMMOCTHIO OOECICYCHHUS YCIOBUH IS PEIICHHWs OJHOW W3 AaKTyalbHBIX 3a7ad IIKOJIHHOTO
OMOJIOTHYECKOTO 00pa3oBaHMs, KOTOpas MpeArnojaracT GopMHUPOBAHUE y OOYUYAIOIMUXCS CIIOCOOHOCTH aJallTHPOBATHCA K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpenHero o0miero oOpa3oBaHus 3aHUMaeT BaxkHoe MecTo. OHa obOecrieunBaeT GopMUpPOBAHUE Y
oOydJaronuxcsi MpeICTaBICHU O HAYyYHOM KapTUHE MHpa, pacuIupseTr U 0000IIaeT 3HaHUS O >KUBOW mpupoie, e
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpPTaHU3AIMHM W DBOJIONNH, CO3MaET YCIOBHUS IS MO3HAHUS 3aKOHOB >KHBOU
npupoasl, (hopmupoBaHus G(YHKIHOHATHLHOW TPaMOTHOCTH, HABHIKOB 3J0pPOBOr0 H 0O€30MacHOro o0pa3a IKU3HH,
HKOJOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIICHUS K KMBOU MPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TaKXKe JJIA PEIICHHUS BOCIHUTATENbHBIX M PAa3BUBAIOIIUX 337a4 CPETHEro 00IIero
oOpa3oBaHMsl, coUuaau3aluu oOydarmuxcsa. HW3ydeHue Ouosornn oOecneyuBaeT yCiloBHS s (OpMUPOBaHUS
WHTEJUICKTYalIbHBIX, KOMMYHHUKAIIMOHHBIX W WH(POPMAIIMOHHBIX HABBIKOB, ACTETHYECKOW KYyJIbTYpPHl, CIOCOOCTBYET
WHTETpalii OMOJIOTHYECKUX 3HAHWK C MPEACTABICHUSAMHU U3 APYTHX yU4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3UKU, XUMHUH H
reorpaduu. Ha3BaHHbIE TMONOXEHUS O TMpeaHA3HAuYCHUU Yy4yeOHoro mpeamera «buoONIOTHS» COCTaBWIM OCHOBY JIJIst
oTnpeeeHHs OIX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €r0 COACPIKAHUS, TIPEICTABICHHOTO B ITporpaMMe 1o OMOJIOTHH.

OT6op coxaepkanus ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C  TMO3UIIMI
KyJIbTYPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYJArOITUECs TOJDKHBI OCBOUThH 3HAHUS M YMEHUS, 3HAYUMBIC
mutst GOpMHUPOBAHUS OOIIEH KyJIbTYpPhI, ONIPENIETSIONINE aIeKBaTHOE TIOBEICHUE YETIOBEKA B OKPYKAIOIIEH MPUPOHOM cpee,
BOCTpEOOBaHHBIC B MTOBCEIHEBHOM KU3HU U TIPAKTUUECKOM AesTeabHoCcTH. Oco00e MECTO B ATOM CHCTeME 3HAHWM 3aHUMAIOT
AJIEMEHTBI COJIEP’KaHUS, KOTOPBIE CIY>KaT OCHOBOHW st ()OPMUPOBAHUS TPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTHHE MHpPAa W IICHHOCTHBIX OPHCHTAIMAX JIMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHHU3aMH OHOJIOTHYCCKOTO
oOpa3oBaHus.

CTpykTypupOBaHUE COJACpKaHUS Y4eOHOrO Marepuaja B MporpaMMe MO OWOJOTHU OCYIIECTBIEHO C YYETOM
MPUOPUTETHOTO 3HAYEHUS 3HAHWUK 00 OTIMYMTENBHBIX OCOOCHHOCTSAX KWUBOW TPHUPOABI, O €€ YPOBHEBOW OpraHU3AINH U
ABOJIIONMHU. B COOTBETCTBHM C 3TUM B CTPYKTYpe YUeOHOTO npeamMeTa «buoaorusy BhIICICHBI CIECIYIONINE CONepKaTeIbHbIC
nuHun: «buonorus kak Hayka. MeTojsl HaydHOro MO3HaHUs», «KieTka kak OuoJjiormueckas cucrema», «OpraHu3M Kak



Ouonoruyeckass cuctema», «CucreMa M MHOrooOpasWe OpraHM4ecKOro MHpPa», «IBOJIOLUUS >KUBOM MPHUPOIBDY,
«IKOCHUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp u3ydenus ydebHOro mpemmera «buomorus» Ha 0a30BOM ypOBHE — OBJaJIEHHE OOYYArOIIMMHCA 3HAHUSMHU O
CTPYKTYPHO-(DYHKIITMOHAJIbHOM OpraHU3allMK >KUBBIX CHCTEM Pa3HOr0 paHra U MpPUOOpPETeHHE YMEHHM HCIOIb30BaTh 3TU
3HAHUS JIs1 TPAMOTHBIX JEHCTBUN B OTHOILIEHUH OOBEKTOB KMBOM MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX TPOOIIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha 0a30BOM YpOBHE OOECIEUMBACTCS PEIICHHEM
CIIEIYIOIIUX 3aa4:

OCBOCHHME OOYYarOUIMMUCS CHCTEMbl 3HAHUA O OMOJOTMYECKUX TEOPHSIX, YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUINO0TE3aX, MPaBUIIaX, CIYXKAIIMX OCHOBOH JUisi (hOPMHUPOBAHUS MPECTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE MUpa, O
METO/IaX HAYyYHOTO MO3HAHHUA, CTPOCHUU, MHOTOOOpA3UH U OCOOEHHOCTSIX KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHHU3alluy,
BBIJIAIOIINXCS] OTKPBITUSIX U COBPEMEHHBIX MCCIIEI0OBAaHUSAX B OMOJIOTUY;

(dbopmupoBaHue y OOYy4YarOIIMXCA MO3HABATEIbHBIX, MHTEJUIEKTyaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH B Ipolecce
aHaju3a JAHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3IJISIOB, UEH U MOJIXO0JI0OB K M3YUEHHUIO KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpTraHH3alNH;

CTAaHOBJICHHE y OOydYaromuxcsi o0Imei KyabTyphl, (YHKIIMOHATHHOW T'PaMOTHOCTH, PAa3BUTHE YMEHHH OOBSCHSTH U
OIICHUBATh SIBJICHUSI OKPYKAIOIIEr0 MHUpaA KMUBOW MPUPOJABl HA OCHOBAHWM 3HAHWM M OIBITA, MOJYYEHHBIX MPU U3YyUYECHUU
OMoJorny;

dbopMupoBaHUe Yy OOY4YaOMIMXCA YMEHHN WJUIIOCTPUPOBATH 3HAYCHUE OMOJIOTMUECKUX 3HAHUNW B MPAKTHUYECKOU
NEeSTETLHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCIUTAHHE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHMS YEJIOBEKOM >KMBOW MPHUPOABI, HEOOXOAMMOCTH OEpEeKHOro
OTHOUIEHUS K HEel, COOIO/IEHUS STUYECKUX HOPM MIPU MPOBEAECHUU OMOJOTUYECKUX UCCIEIOBAHUT;

OCO3HaHHUE LEHHOCTH OMOJIOTUYECKUX 3HAHUMN JIJISl TOBBIIICHUS YPOBHS 3KOJIOTHYECKON KyJIbTYPHI, 11 (POPMUPOBAHUS
Hay4YHOI'0 MUPOBO33pPEHHS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHUW W YMEHHUW B TIOBCEAHEBHOM J>KM3HHM [UUISI OILIGHKH TOCTEACTBUN CBOEH
NEATEeIbHOCTU TI0 OTHOIICHWIO K OKpYXKaIleh cpeae, COOCTBEHHOMY 3/0POBbIO, OOOCHOBAHHME U COOJIIOJCHHUE MeEp
npoduIaKTUKH 3a00JIeBaHUH.



B cucreme cpeanero obuero o0pa3oBanus yueOHbIH npeaMer «bruonorus», n3ydaeMblii Ha 6a30BOM YpOBHE, SIBJISETCS
00s13aTEIIEHBIM YYEOHBIM MTPEIMETOM.

Jlnia uzydyenuss 6uosoruu Ha 6a30BOM YpOBHE CpeaHEro olmiero oopazoBanusi orBogutcs 68 yacos: B 10 kmacce — 34
yaca (1 gac B Hezenro), B 11 kimacce — 34 vaca (1 gac B Hezenio).



COIEPXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorus Kak Hayka.

buonorust kax Hayka. CBsi3b OMOJOTMU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U JPYTUMH €CTECTBEHHBIMH HAyKaMH,
¢bunocodueit, 3THUKON, ICTETUKON W mpaBoM. Ponb Ouonoruu B ¢GOpMHpPOBAHUM COBPEMEHHOW HAyYHOW KapTHUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoapl TO3HaHUS JKUBOW MpUPOALl (HAOMIOJEHUE, DJKCIEPUMEHT, OIMCAaHHWE, HW3MEpPEeHue, Kiaccudukaims,
MOJICTUPOBaHUE, CTaTUCTUUECKass 00pabOoTKa JaHHBIX).

JlemoHcTpanuu:

IToptpetsl: Y. HapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTO bl TIO3HAHUS )KUBOU MTPUPOIBD).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[TpakTuyeckas padora Ne 1. «Mcnosib30BaHKHE pa3IMUYHBIX METOJA0B IPU U3YUEHUN OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’)KuBble CHCTeMbI U X OPTraHU3ALUS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpeAMET W3ydeHus Ouonoruu. OTinure KUBBIX CHUCTEM OT HEOPraHWYeCKOu
MIPUPOJIBL.

CBoiicTBa OMOCHCTEM U UX pazHOOOpas3ue. YPOBHU OpraHU3alMd OMOCUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIMH,
OpraHU3MEHHbIN, TOMYISIIUOHHO-BUI0BOM, S3KOCUCTEMHBIN (OMOre0leHOTUYECKHIA ), OMoC(epHBII.

JlemoHcTpanuu:

Tabmuibr 1 cxembl: «OCHOBHBIC TTPU3HAKH JKU3HNY», « Y POBHU OPTaHU3AIUN KUBOW TPUPOIBI».

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHHUE KIETKH.

XUMHUYECKHM COCTAB KJIETKU. XUMHUYECKHE BJIEMEHTBI: MAKpPOXJIEMEHTBHI, MUKPO3JIEMEHThl. Boma m muHepanbHbIE
BEIIECTBA.



@OYHKIIMU BOABI U MUHEPAIbHBIX BEUIECTB B KieTke. [logaepkanne ocMmoTuyeckoro 6anaHca.

benku. CoctaB u crpoeHue O€aKOB. AMHHOKMCIOTBI — MOHOMEphl OenkoB. He3ameHuMble W 3aMEHHMBIE
AMUHOKHUCIIOTBHl. AMHUHOKHUCIIOTHBIN COCTaB. YPOBHHU CTPYKTYphI OCIKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMUYECKHUE CBOMCTBA OeKkoB. buonornueckue GyHKimu OEIKOB.

depMeHTHl — Ouosiornueckue katanuzaTtopbl. CTpoeHue depMeHTa: aKTUBHBIM IIEHTp, cyOcTpaTHasi CHElU(UYHOCTD.
Kodepmentsr. Butamunbl. Otinuust GepMEHTOB OT HEOPTaHUYECKUX KAaTalu3aTOPOB.

VYraeBoasl: MoHOCaxapuabl (TI0K03a, pudo3a U Je30KcHpru003a), nucaxapuibl (caxaposa, JaKTo3a) U MOJHUCaXapu bl
(KpaxmMai, TJIMKOTEeH, LIeJITI0J103a). bruonornyeckue GyHKIIMU yrieBOI0B.

Jlununel: Tpuraunepuasl, ¢Gochoaunuapl, crepounsl. ['mapodunsHO-ruapoPoOHBIE CcBoiicTBa. buonormueckue
¢byskun munuaoB. CpaBHEHUE YITIEBOAOB, OEJIKOB U JIMIIUAOB KAK HICTOYHUKOB SHEPTUU.

Hyxneunossie kucnotel: JIHK nu PHK. Hykneotunsl — MoHOMEpBI HyKIEMHOBBIX KUCHO0T. CTpoenue u ¢pynkuuu JJHK.
Crpoenue u pynkuuu PHK. Bugst PHK. AT®: ctpoenue u pyHKIUU.

[uronorus — Hayka o kietke. Kierounas teopus — npuMep B3aUMOJAECUCTBUS UAEH U (DAKTOB B HAYYHOM MO3HAHUMU.
MeTtoabl U3y4EHHUSI KIIETKH.

Krnerka xak memoctHas xuBasi cucreMa. O0IIre NMpU3HAKK KIETOK: 3aMKHyTasi Hapy»KHas MemOpana, mosekyisl JJHK
KaK TeHEeTHYECKHI anmnapar, CuCTeMa CUHTe3a Oeka.

Tunel KJIETOK: 3yKapuoTHUecKas M npokapuoTudeckas. OCOOEHHOCTH CTPOCHUSI NPOKAPUOTUUYECKON KIIETKH.
Knerounass crenka Oaktepuii. CTpoeHHE 3YKapUOTHYECKON KiIeTKH. OCHOBHBIE OTJIMYUS PACTUTENILHOM, >KUBOTHOW H
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbI KJIIETOK — KJIETOYHAs! CTEHKA, TTIMKOKAIUKC, UX QyHkuuu. Ilnasmarnueckas memOpana, eé
cBorictBa u ¢yukiuu. [utomnazma u e€ opranouasl. OgnomeMOpanHbie opraHouabl kiaeTku: JIIC, ammapar I'ombmxw,
nu30coMbl. [1oyaBTOHOMHBIE OpraHOMBI KJIETKUA: MUTOXOHIPHH, MIacTUAbL. IIpoucxoxkaeHue MUTOXOHIAPUA U TIIACTHI.
Bunel mnactun. HememOpanHble OpraHOMIbI KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJIH, PECHUYKH, KIYTHKH.
OyHKIUHA OPraHOUJIOB KJIETKU. BrirroueHus.

SAnpo — perynsatopHbii 1eHTp kieTku. CTpoeHue snpa: saepHas 000J04YKa, KapuoIlla3ma, XpOMaTHH, SIPBILIKO.
XPpOMOCOMBI.



TpaHcnopT BEIECTB B KIETKE.

JemoHCcTpanum:

IToptpersr: A. JleBenryk, P. I'yk, T. llIBann, M. Ilnennen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yunkunc, P.
®paunknul, K. M. bap.

Huarpammel: «PacnpefieneHrne XMMHYECKHX OJJIEMEHTOB B HEXUBOW Ipupoae», «PacmpenerneHne XUMHUYECKUX
AJIEMEHTOB B )KMBOM IPUPOIEL».

Tabmuupl u cxemsl: «llepuoanyeckas TadNHIIA XUMHYECKUX 3JIEMEHTOBY», « CTpOEHHE MOJIEKYJbl BOJABDY, «bHOCUHTE3
oenkay, «CtpoeHne Monekyibl Oenka», «Ctpoenue depmenta», «Hyknennossie kucnotel. [JHK», «CTpoeHne Monexyiibl
ATO», «CtpoeHne 3yKapuOTHUECKOW KIETKM», «CTpOEHHE JKMBOTHOM KIETKW», «CTpOEHHE pPACTUTEIBHON KIIETKW,
«CTpoeHnEe MPOKApUOTHYECKON KIIETKW», «CTPOCHHUE sAIpa KIETKN», « Y TIIEBOIABIY, «JIAMHAIBI».

O0opynoBaHue: CBETOBOM MHKPOCKOII, 00OpyAOBaHHWE JIsI MPOBENCHUS HAONIOJACHHUM, U3MEPEHUN, SKCIIEPUMEHTOB,
MUKpOIpEenapaTbl paCTUTEIbHBIX, d)KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pab6ora No 1. «/3ydeHune KaTaqTUTHYECKOM AaKTUBHOCTH (PEPMEHTOB (Ha MpUMEpEe amMuia3bl WM
KaTanasbl)».

Jlaboparopnas pabotra No 2. «M3yueHune CTpOEHHs KJIETOK PAacTEHUMU, KUBOTHBIX U OaKTEpHil MOJ MUKPOCKOTIOM Ha
TOTOBBIX MUKpPOIIpENaparax u uX OMUCAHUEY.

Tema 4. /KusHenesiTeJJbHOCTb KJIETKH.

OOMeH BelecTB, Wik MeTa0oIM3M. ACCUMUIIAIUS (TUTACTUYECKHU OOMEH) M TUCCUMUIIALINS (SHEPTETUYECKHU OOMeH) —
JIB€ CTOPOHBI €JMHOTO Ipoliecca MeTadon3Ma. Posb 3aKk0OHOB COXpaHEHHUs BELIECTB U SHEPTUU B IOHWUMaHUU MeTa00In3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(MHBIA U rerepoTpodHbiii. Pons ¢pepmMeHTOB B 0OMEHE BELIECTB M NPEBpAILCHUU
SHEPTUHU B KIIETKE.

®dortocunte3. CBeroBas W TeMHOBas (a3bl ¢doTtocuHTe3a. Peaknum ¢ortocunTe3a. IhHEeKTUBHOCTH (HOTOCHHTE3A.
3Hauenne (QorocuHTe3a A KU3HUM Ha 3emse. BiusHue ycnoBuil cpeapl Ha (OTOCHMHTE3 M CIIOCOOBI MOBBILICHHS €ro
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHHU.

XeMocuHTe3. XeMOCHHTE3UPYIoUMe OAKTEPUH. 3HAYEHUE XEMOCUHTE3a JJIs KU3HU Ha 3emIIe.



DHepreTuueckuil 0OMeH B KJieTke. Paciiernienne BenecTB, BbIEICHUE U aKKYMYJIMPOBAHUE YHEPTUU B KIETKE. DTaIlbl
sHepreTudyeckoro oomeHa. ['nmukonus. bpoxenue u ero Buabl. KHUCIOpOJHOE OKHCIECHHUE, WIM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe pochopunupoBanue. IPHEeKTUBHOCTh IHEPTETUIECKOTO 0OMEHA.

Peakiuu matpuunoro cunrtesa. ['enetndeckas nuandopmanus u JJIHK. Peanuzanus renetuueckoil ”HQoOpMaIuy B KIETKE.
['enetnueckuit ko u ero cpoiictBa. TpaHckpuniusa — Matpuunblii cuHTe3 PHK. Tpancnsuusa — 6uocunres Oenka. DTambl
Tpancisiuu. KoaupoBanue aMuHOKHUCIOT. Pons prubocom B OuocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3Hu — BUpychl. Mcropus otkpeits BupycoB (/1. Y. iBanoBckuit). OCOOEHHOCTH CTPOEHUS U
KU3HEHHOTO IIMKJa BUpPycoB. bakrepuodaru. bone3nun pacteHuii, ;)kUBOTHBIX M YEJIOBEKA, BBI3bIBA€MbIE€ BHUpycaMmH. Bupyc

ummyHoaeuiuta uvenoBeka (BUY) — BoszOyautens CIIN[a. OOpatHas TpaHCKpUIILIMS, peBepTa3a M MHTErpasa.
[IpodunakTuka pacnpocTpaHEeHUsI BUPYCHBIX 3a00JICBAHUIA.
JlemoHcTpanumn:

IToptpetsr: H. K. Konpnos, /I. . Banosckuit, K. A. Tumupsses.

Tabnuiel u cxembl: «Tunbl nuTaHus», «MeTaboauzmy», « MUTOXOHAPUSY), « IHEPTETUUECKUN 00OMEH», «XJIOpOIIacT»,
«Dotocuntes», «Ctpoenune JJHK», «Ctpoenune u ¢yHKimoHupoBaHue reHa», «Cunrte3 Oenkay, «['eHEeTHUYECKHUU Koy,
«Bupycoy», «baktepuodarny», «Crpoenue u xxu3HeHHb nuki supyca CIIM/{a, 6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: moaenu-anminkamuu «Y npoenue JIHK u tpanckpunums», «buocunrtes 6enkay», « CTpoeHUE KIETKU,
Mozenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii 1uki, win KU3HEHHBbIM nukiI kieTku. MHTepdaza m mutos. Ilpouecchl, nportekaromme B uHTEpdase.
Pernmukanms — peakuus matpuunoro cuare3a [JHK. Ctpoenne xpomocoM. XpoMoCOMHBIN HA00p — KapuOTHUI. JUTIIONTHBIN
Y TaryIONAHBIN XPOMOCOMHBIE HA0OpHl. XpoMmaTu bl [[uTonornyeckiue 0CHOBBI pa3MHOKEHUS U UHIWBUAYATbHOTO Pa3BUTHS
OpPTraHU3MOB.

Jenenue knetkn — Muto3. Craguu muto3a. IIporeccsl, MpoucxXoAsiMe Ha pa3HbIX CTaAusiX MHUTO3a. buosornueckuii
CMBICII MUTO3A.

[Iporpammupyemasi ruOeb KJIETKH — arlonTo3.



@opMbI pa3MHOKEHHSI OPraHM3MOB: O€crojioe M TMOoJ0Boe. Buibl Oecrnojoro pa3MHOXKEHHUsS: JIeJICHUE HaJlBOE,
MMOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEIrE€TaTUBHOE pa3MHOXKEHHUE. VICKycCTBEHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €T0 3HAYEHUE ISl CEJEKIIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meito3. Craguu wMeito3a. Ilpoueccel, npoucxonsdimme Ha cTaausx wmenosa. lloBemeHue Xpomocom B Meio3se.
Kpoccunrosep. buosiornuecknii CMbICI U 3HaAYEHHUE ME103a.

['amerorenes — mpolecc oOpa3oBaHUsSI TMOJIOBBIX KJIETOK Y >KMBOTHBIX. I10JOBBIE Kene3bl: CEMEHHUKH U SIMYHUKH.
O6pa3zoBaHue W pa3BUTHUE TMOJIOBBIX KIETOK — TaMmeT (CIepMaTo30Mj, SIMIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
Oco0eHHOCTH CTPOEHHUS SUIIEKIETOK U criepMaTo3ouaoB. OmiogorBoperue. [laprenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpUOHANIbHOE pa3BuTHE (dMOpUOreHe3). ITambl AMOPHUOHAIBLHOTO
pPa3BUTUSI Y TO3BOHOYHBIX >KUBOTHBIX: IPOOJIEHUE, TacTpyJisiiusi, opraHoreHe3. [loctamOpuonanbHOoe pazBuTHe. THIIBI
MOCTAMOPUOHATIBHOTO PA3BUTHS: MPsIMOE, HEMpsiIMOe (JTMYMHOYHOE). BiusiHME cpellbl Ha pa3BUTHE OPTraHU3MOB, (HaKTOPHI,
CITOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButue pactennii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTAAUU Pa3BUTHSL.

JlemoHcTpanuu:

Tabmuupl 1 cxembl: «DPOpPMBI Pa3MHOKEHHSI OPraHU3MOBY», «/[BOMHOE OIIOJIOTBOPEHHE Y LBETKOBBIX PACTEHHII»,
«BereratuBHOE pa3sMHOXKEHUE pacTeHui», «JleneHue knetku Oakrepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue
xpoMocombly, «Kietounbid mukn», «Pemmkanus HHK», «Mwutoszy», «Menos», «llpsiMoe u HenmpsiMoe pa3BUTHEY,
«l"ameToreHe3 y MIIEKONMUTAONINX U YeJIOBEKa», « OCHOBHBIE CTaAUU OHTOTECHE3a».

O6opynoBanue: MHKPOCKOTI, MUKpPOTIpEnapaTsl «CrniepMato30u1bl MJIEKOIUTAIOLIET O, «Slineknerka
MJICKOMUTAIONIETO», «KaprOKHMHE3 B KIIETKAX KOPEIKa JIyKa», MarHUTHasI MOJIeNIb-aNIIuKalus «Jlenenue KieTku», MOoJaemb
JHK, Mmozaenb MeTadazHoit XpOMOCOMBI.

JlaGopaTopHble 1 NpaKTUYeCKUE PadoThI:

Jlabopatopnas pabota Ne 3. «Habmroenne MuTo3a B KJIeTKaX KOHYMKA KOpEITKa JyKa Ha TOTOBBIX MUKPOTIpErapaTaxy.

Jlabopatopnas padota Ne 4. «3ydyeHnre cTpoeHus MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpEapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.



[Ipenmer u 3amaum reHeTuku. Mcropus pa3BUTHS TeHETHMKU. Ponb muronoruu u 3MOPHOJIOTMM B CTAHOBJIEHUU
reHEeTUKH. BKiag pocCHUUCKUX W 3apyOeKHBIX YUYEHBIX B Pa3BUTHE T€HETUKH. MeToAbl TeHeTHKH (THOPHI0IOrHYeCKU,
LHUTOT€HETUYECKH, MOJEKYJISIpPHO-TeHETHUeCKui). (OCHOBHBIE TI'€HETHUYECKHE TMOHATHs. ['€eHeThyeckas CHUMBOJIHKA,
UCII0JIb3yEeMasl B CXEMAaX CKPELIMBaHUN.

3aKOHOMEPHOCTH HACJEA0BaHUs MPU3HAKOB, ycTaHOBIEHHbIE . Mennenem. MoHOruOpuaHoe CKpeluBaHue. 3aKOH
eanHooOpa3usi ruOpuoB mepBoro mnokojeHus. [IpaBuwino nomMuHMpoOBaHMs. 3aKOH pacUICIUIEHUs NPU3HAKOB. [ 'umoresa
YUCTOTHI raMeT. [1osTHOE M HEMmoTHOE TOMUHUPOBAHUE.

JHuruOpuaHoe CKpeluBaHUE. 3aKOH HE3aBUCUMOIO HACJEJAOBAHMS NPU3HAKOB. llUTOreHeTMyeckue OCHOBBI
AUTUOPUHOTO CKpeIIMBaHMs. AHaNIM3Mpylollee CKpelmuBaHue. Vcnosnp3oBaHWe aHAIM3UPYIOLIETO CKPEUIMBaHUS IS
OTIpe/ieNICHUs] TEHOTHUIIa OCOOMU.

CuerieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuemjieHHOMY HaclieqoBaHUIO reHoB. Hapyiienue
CLICTJICHUSI TEHOB B PE3yJIbTaTE KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOPHUSL HACIEICTBEHHOCTHU. | €HETHYECKHE KAPTHI.

I'enernka mnona. XpOMOCOMHOE OIpEACIICHHE TMoja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOrameTHele W
rereporaMeTHsle opranusmsl. HaciienoBanue npu3HaKoB, CLEIIEHHBIX C TIOJIOM.

N3meHnunBOCTh. Buabl M3MEHUMBOCTH: HEHACJIECACTBEHHAs M HACICACTBEHHasA. Poyib cpelnbl B HEHACIEICTBEHHOM
M3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKALMOHHON M3MEHYMBOCTH. BapuannoHHslil psa U BapuanmoHHas kpusas. Hopma
peakuuu npu3Haka. KoinyecTBeHHbIE W KAa4eCTBEHHbIE NMPU3HAKU M UX HOpMa peakuuu. CBoiicTBa MOJIM(UKALMOHHON
U3MEHYUBOCTH.

HacnencrBennas, wim reHOTUIIHYECKas, U3MEHUYMBOCTh. KoMOMHATHBHAS U3MEHUHMBOCTh. Mei03 1 MOJIOBOM Mpoliecc —
OCHOBa KOMOMHATUBHOM M3MEHYMBOCTH. MyTallmoHHass ©3MEHYMBOCTh. Knaccudukanus MyTaiiii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTra W mpuyuHbl MyTanuil. MyrtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOM
n3meHunBocty H. 1. BaBunosa.

BresinepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuotun uyenoexka. OCHOBHbIE METOAbI T€HETUKH YEJIOBEKA: F€HEATOrnYeCKUid, OJIM3HEIIOBbIH,
UTOT€HETUYECKHUM, OMOXUMUYECKUNA, MOJIEKYIsIpHO-TeHeTHYecKuid. COBpeMEHHOE ONpeeieHe FeHOTUIIA: TOJIHOT€HOMHOE



CEKBEHUPOBAHME, TEHOTUIHPOBaHUE, B TOM uucie ¢ nomoinesto [I1[P-ananu3a. HacnencTtBenHble 3a00sieBaHUsl YesOBEKa:
reHHble 0o0ye3HH, OO0JIE3HH C HACIEACTBEHHON MPEeapacioioKeHHOCThIO, XPOMOCOMHBIE Oone3Hu. ComaTthyeckue u
reHepaTuBHble MyTanuu. CTBOJIOBBIC KIETKU. [IpuHIMMIBI 370poBOro o0Opas3a >KW3HHM, AMATHOCTUKH, NPOMUIAKTHKUA H
JICYCHUS] TEHETHMYEeCKUX OoJe3Hei. MenuKo-reHeTHYeCcKOe KOHCYJIbTHUPOBAaHUE. 3HAYCHUE MEIUIMHCKOW TEeHETUKH B
peIO0TBPAIICHUH U JICYCHUU TeHETUYECKHUX 3a00JIeBaHUN YelloBeKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumogees-Pecosckuii, H. 1. Bapuiios.

Tabmuupl u cxembl: «K MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IUTOT€HETHYECKask OCHOBAY, «3aKOH PACILEIUICHUS U €ro
IIUTOTEHETUYECKasi OCHOBa», «3aKOH 4YHUCTOTHI TrameTy, «JlurudpuaHoe ckpeumBanue», «lluTomoruyeckrue OCHOBBI
TUTHOPUIHOTO CKpeniuBaHus», «Meios3y», «B3aumojeicTBue aifielbHBIX TeHOBY», «l'eHeTHdyeckne KapThl paCTEHUH,
KUBOTHBIX M 4YeJOBeKay», «leHeTuka moyia», «3aKOHOMEPHOCTH HAaCIEAOBaHMS, CLEIJIEHHOTO ¢ mojiom», «Kapuorturbl
YyeJIoBeKa M KUBOTHBIX», «Buasl namMeHunBoCcTHY, «MoaudukaimonHas U3MEHUYHUBOCThY, «HacnenoBanue pesyc-gakrtopay,
«I'eHeTnka rpynn KpoBm», « MyTallMOHHAs U3MEHYUBOCTD.

O6opynoBanue:  Mojenu-ammIdkanun — «MoHoruOpuaHoe — ckpemmBaHue», «HemonHoe — HOMUHHMpOBaHUEY,
«Iurubpunnoe ckpemmuBanuey, «llepexkpéct XxpoMocom», MUKPOCKOIT U MUKponpenapatr «Jlpo3oduna» (Hopma, MyTamnuu
(hopMBI KPBUIBEB U OKPACKH Tena), repoapuii «I'opox moceBHON».

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 5. «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO M TUTHOPUHOTO CKPEIIUBAHUS Y APO30(DUIIBI
Ha FOTOBBIX MUKPOIIPETIapaTaxy.

Jlabopatopnasi pabora Ne 6. «3ydyenne monudukanMOHHOW M3MEHYMBOCTH, MOCTPOCHHE BApHAIIMOHHOTO psifa |
BapUALIUOHHOU KPUBO».

Jlaboparopnas padota Ne 7. «AHanu3 MyTanuil y 1po30(uiibl Ha TOTOBBIX MUKPOIIpEapaTaxy.

[Tpaxtuueckas padota Ne 2. «CocTaBieHre U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexkiusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.



Cenekuyst Kak Hayka M TpOLECC. 3apOXKICHUE CelIeKUMd u aoMectukanus. Yuyenue H. WM. BaBunoBa o meHTpax
MIPOUCXOXKJIEHUS U MHOT000pa3usl KyJIbTYpPHBIX pacTeHUi. LIeHTpbl IpOUCX0KaeHUs JOMAIIHUX XKUBOTHBIX. CopT, mopozaa,
IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIIMU. MacCoBBIM U MHIUBUAYATbHBIM OTOOPHI B CEJIEKIIMU PACTEHUN U KUBOTHBIX. OlieHKa
sKcTepbepa. bim3kopo/icTBeHHOE cKpenuBaHue — UHOpuAMHT. Yucras nauHus. CKpeuuBaHue YUCTBIX JIMHUN. ['eTeposuc,
win tudpuaHas cwia. HepoacTBeHHoe ckpenuBaHue — ayTOpuauHr. OtmanéHHas ruOpuamzanuss U e€  yCIexwu.
HckyCcCTBEHHBINM MyTAareHe3 v MOJIyYEeHHUE NOJUILIONAO0B. JIOCTHKEHUS CENEKIIMU PACTEHUI, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHooTHsl Kak OTpacib MPOU3BOACTBA. ['e€HHas WHXeHepus. JTtanbl co3naHud pexkoMOuHaHTHOM JHK wu
TPAHCT€HHBIX OpraHu3MoB. KierouHas uHxeHepus. KneTouHele KyiabTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHHE DPACTEHMM.
KnonupoBaHue BbICOKOPOAYKTUBHBIX CEIbCKOXO3MCTBEHHBIX OPIraHU3MOB. DKOJIOTHYECKUE U 3THYecKue pobdsiemsl. MO
— TeHETUYECKU MOJIU(DPHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. iBaHoB.

Tabmuubl u cxeMbl: kapTa «L{eHTphl MPOUCXOKACHHUSI U MHOTOOOpa3usi KyJIbTYPHBIX pacTenuin», «Ilopombl 1oManHux
KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéuHas rulpuauzanus», «Pabotsl akamemuka M. ®. MBanoBay,
«ITomunnouaus», «OO0bEKThl OUOTEXHOJIOTUNY, «KieTouHble KyIbTYphl U KIOHUpOBaHHUEY, «KOHCTpyHpoBaHUE U MEPEHOC
TEHOB, XPOMOCOM).

ObopynoBaHue: MYyJSDKM IUIOJOB M KOPHEIUIOAOB JUKMX (OPM M KyJIbTYpHBIX COPTOB pacTeHHil, repOapuii
«CenbCKOXO035CTBEHHBIE PACTEHUSD.

JlaGopaTopHble 1 NpaKkTU4YeCKUe padoThbi:

Okckypeusi «OCHOBHBIE METOJbI M JOCTUKEHHUS CEJIEKIMU PACTEHH U KUBOTHBIX (Ha CEJEKUHMOHHYIO CTaHIMUIO,
IJIEMEHHYIO (pepMy, COPTOMCIBITATENIbHBIA YYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1IA0OPATOPHUIO arpOyHUBEpPCUTETA WM
Hay4YHOTO LIEHTPA)».

11 KUIIACC



Tema 1. DBoTIOLIMOHHAN O0HOJIOTHA.

[Ipennochuiku BO3HUKHOBEHHUS 3BOJIIOIIMOHHOW TEOPUHU. DBOIIOLIMOHHAS TeOpust U €€ MecTo B Ouonoruu. BrusHue
ABOJIFOLIMOHHOM TEOPHH HA Pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBuzerenbcTBa 3BoONUU. [lameoHTONIOTMYECKHE: MOCIEN0BATEILHOCTh MOSBICHHUS BUIOB B MaJCOHTOJIOTMYECKON
JIETOTHCH, TepexoiHbie PopMbl. buoreorpaduueckue: cxoAacTBO U paznuuue ¢ayH u Gop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOACTBA U Pa3Inyusl SMOPHUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIE, PYJAUMEHTAPHbBIE OpPTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHUE: CXOJCTBO MEXAHU3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX IMYTEH Y BCEX OPTaHU3MOB.

OpomonnonHasa teopust Y. lapBuHa. [IpeAnochUIKM BO3HUKHOBEHHS TapBUHU3MA. [[BHKYIIIHE CHUJIbI 3BOJIIOIMU BUJIOB
no JlapBuHy (M30BITOYHOE PA3MHOXKEHUE TMPU OTPAHUYCHHOCTH PECypcoB, HeompeeracHHas W3MEHYMBOCTb, OOphnbOa 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas Teopus 3Bostonuu (CTD) u € 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [Tomymnsius kak eAMHUIA BUIa U SBOJIIOIUH.

JBrxymue cuibl (pakTopbl) SBOMIONKK BUAOB B IpUpoje. MyTallMOHHBIN MPOIecC U KOMOMHATUBHAS H3MEHYUBOCTD.
[TonynsuuroHHbIE BOJHBI U Jipeiid reHoB. M3omsauus u Murparusi.

EcrectBenHbIl 0TOOP — HanpaBsttomui hakTop 3BOTOHNU. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3ysbTar 3BoJitoluu. [IpuMepsl nprcnocobsieHnii y opranu3MoB. ApomMopho3bl
Y UAN0AaNTall|u.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (hOpPMBI BHI000pa30BaHMs: Teorpaduueckoe, SKOJIOTHIECKOE.

Makponssosorusi. Dopmel BoMIONNN: (DUTIETHYECKAs, TUBEPTreHTHAs, KOHBEPreHTHasl, napauiensHas. HeoOpatuMocTsb
ABOJTIOIUH.

[IpoucxosxieHre oT HeCeMaaIu3upoOBaHHBIX NpeakoB. [Iporpeccupyromas crnenuanu3anus. AJanTABHAS paaualusi.

JlemoHcTpanuu:

[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapeun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, @. Mromiep, A. H.
CeBep110B.



Tabmuupbr U cxembl: «Pa3BuTHEe OpraHMYEcKOro Mupa Ha 3emie», «3apoJbIlIM TMO3BOHOYHBIX KUBOTHBIXY,
«Apxeontepukcy, «Dopmbl 00ppOBI 3a cyliecTBoBaHUEY, «EcTecTBEHHBIM 0TOOP», «MHOroo0Opasue COpTOB pacTEHUI»,
«MHoroo0Opa3zue nmopo; )KuBOTHBIX», «[lomymsiuny, «MyTanMoHHas ©3MEHYUBOCTEY, «Apomopdo3bl», «anoagantannm,
«O01mas aerenepanusy», «IBmwkyime cuibl 3BoonUny, «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «bopbsba 3a
cymectBoBanue», «lIpucnocobseHHocTs opraHuzMoBy», «['eorpaduueckoe BUIO00Opa3zoBaHUE», «IKOJIOTHUECKOE
BUJI000pa30BaHUE).

OOopynoBaHue: KOJUIEKIIUS HACEKOMBIX C pPa3IMYHbIMM THUIAMU OKpPAackh, Ha0Op IUIOAOB M CEMSH, KOJUIEKLIHA
«IIpumMepsbl 3alUTHBIX MPUCIOCOOIEHUHN Y )KUBOTHBIX», MOAENb «OCHOBHBIE HAIIPaBJICHUS HBOJIOLUNY», 00BEMHAS MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaguyeckas xapra mupa, Koyekuus «PopMbl COXpPAaHHOCTH MCKOMAEMbIX UBOTHBIX U PACTEHHID», MOJEIb
ammumakamusa — «llepekpéct  xpomocom», BinaxHble npenapartel «Pa3Butme Hacekomoro», «Pa3zBuTme IArymkmy,
MuKkpornpenapar «lpo3zodpunay (Hopma, MyTaiuu (GOpMbl KPbUIBEB U OKPACKH TEJIa).

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 1. «CpaBHeHue BU0B 110 MOPGHOIOTHUECKOMY KPUTEPHUIOY.

JIaGoparopHas padota Ne 2. «Onucanue npucnocodJeHHOCTH OpraHu3Ma U €€ OTHOCUTETIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHbIe MPEACTABICHUS O 3aPOKJICHUN KWU3HU. HayuHble TUNOTe3bl BOSHUKHOBEHHUS )KM3HU Ha 3emiie: aOMoreHes u
naHcnepMus. XuUMHUYecKass 3BOJIONUS. AOHOTEHHBIM CHHTE3 OpraHMYeCKUX BEIIECTB W3  HEOPraHMYECKHX.
DOKCnepUMEHTAIBHOE TMOATBEPKICHUEe XUMUYECKOW 3Bostonuu. HauvanmpHble dTambl OMONIOTHYECKON 3BONOIMHU. ['umoresa
PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M HMX DBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emiie mo 3pam u nepuonaam. Karapxeil. Apxeiickas u mporepo3orckas 3pbl. [laneo3oiickas 3pa u
e€ IepHoIbl: KEMOPUICKUH, OPIOBUKCKHM, CUITyPUMCKUH, TIEBOHCKUH, KAMEHHOYTOJIBHBIN, TIEPMCKHUH.

Me3o030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

Kalino3oiickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbIM, AHTPONOT€HOBBIH.



XapakTepuCTUKa KIMMAaTa U IeOJIOTUHYECKUX MpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOIUU PACTUTEIBHOIO U KUBOTHOTO
mupa. ApoMopdo3bl y pacTeHuit 1 )kUBOTHBIX. [losiBIEeHHE, pacliBET U BEIMUPAHUE TPYIII KUBBIX OPTaHHU3MOB.

Cucrema OpraHn4ecKoro MUpa Kak OTpa)keHue 3BOJroLH. OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPTaHU3MOB.

DOBOJIIOLMA YEJNOBEKA. AHTPOMOJIOTUSl KaK Hayka. Pa3BUTHE NpeNCTaBICHUN O MPOUCXOXKICHUM 4eJIoBeKa. MeTomsl
U3y4yeHUs aHTpororeHe3a. CxoAcTBa U pa3auyus YEI0BEKa U )KUBOTHBIX. CUCTEMATHUECKOE MOJIOKEHUE YETTOBEKA.

JBrxymue cuiibl (pakTopsl) aHTporiorenesa. HacieacrBeHHas KSMEHYMBOCTh U €CTECTBEHHBIN 0TOOP. OOIIeCTBEHHBIN
o0pa3 *U3HH, U3TOTOBIICHHE OPYIUH TPpyAa, MBIIUICHHE, PEYb.

OCHOBHBIE CTaIMM W BETBU HBOJIIOLMM YEJIOBEKA: ABCTPAIONUTEKH, YUenoBeK ymenblii, YeloBeK NpsIMOXOIAIINN,
Yenoek HeaHaepraibckuid, YenoBek pasymHbli. Haxoakum HCKoOmaeMbIX OCTaTKOB, BpeMs CYILIECTBOBaHMs, 00JacTb
pacnpocTpaHeHHs1, 00bEM T'OJIOBHOIO MO3Ta, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue pacbl. OcCHOBHblE OONbIIME pachkl: €BponeouaHas  (eBpasuiicKasi), HErpo-aBCTpajoOuHas
(’KBaTOpUANIbHAS), MOHTOJIOUIHAS (a3MATCKO-aMepUKaHCKasi). YepThl NpUCTIOCOOJEHHOCTU TMPEACTABUTENICH YETOBEUECKUX
pac K yCJIOBUSIM cyliecTBoBaHusA. EAMHCTBO uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. ITactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmuiel U cxembl: «Bo3HukHOBeHHEe CoONMHEYHOW cuUCTeMbl», «Pa3BUTHE OpraHudyeckoro Mupa», «PacturenbHas
KIIETKa», « KuBoTHas KieTka», «[Ipokapuornueckas kierka», « COBpeMEHHasi CHCTEMA OPraHNYeCcKoro mupa», «CpaBHeHue
aHATOMUYECKUX YEPT CTPOCHMSI YeJIOBEKa U YeJIOBEKOOOPa3HbIX 00e3bsH», « OCHOBHBIE MECTA MaJICOHTOJIOTHYECKUX HAX0J0K
IIPEIKOB COBPEMEHHOIO 4YeJOBEKa», «/lpeBHenmme moan», «lpeBHue immoam», «llepBble COBpEMEHHBIE JIHOIWY,
«YenoBeueckue pachb».

Oo6opynosanue: mynsixu «lIpoucxoxaeHue uenoBeka» (OIOCThI aBCTPATONUTEKA, MUTEKAHTPONA, HEAaHJEpTaiblia,
KPOMaHbOHIIA), CJIEMKHU WK U300paKeHUsI KAMEHHBIX OpYIui IEPBOOBITHOrO YesloBeKa (KaMHU-YOIIEpkl, pyouia, ckpebna),
reoXpOoHOJIOrHuecKas Tabnuia, Koekuus «PopMbl COXpaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHHID.

JlaGopaTopHble 1 NpakTUYeCKUe padoThI:

[Ipaktuueckas padora Ne 1. «3yyeHne MCKONaeMbIX OCTATKOB PACTEHUH U JKMBOTHBIX B KOJUIEKIIUSIX).

DKCKypcust «IBOIONMS OPraHUYeCKOTro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbBINA UM KPAaeBETUECKUM My3el).



Tema 3. Opranu3msl U OKpYy Kamolas cpeaa.

DKoJIoTHsl Kak Hayka. 3aJadd M pa3fenbl 3KOJIOTMU. MeToabl 3KOJIOTMYECKUX HCCIEAOBaHU. DKOJIOrHYECKOe
MHUPOBO33PEHHE COBPEMEHHOI'O YEIIOBEKA.

Cpenbl 00UTaHMs OPraHU3MOB: BOJHAS, HA3€MHO-BO3/1yIIIHAS, IOYBEHHAs, BHYTPUOPraHU3MEHHAS.

Okonornueckue  ¢akropel. Kiaccudukanus sxonornueckux — (paxkTtopoB:  aOUOTHYECKHE, OMOTUYECKHE W
aHTpOIOTeHHbIE. J[eficTBUE IKOIOTHYECKUX (PAKTOPOB Ha OPTraHU3MBI.

AOunoTtnueckue (aKTOphl: CBET, TeMIlepaTypa, BIaxHOCTb. PotonepuonusMm. IlpucnocobiieHns OpraHu3MoB K
JNEUCTBUIO A0MOTHYECKUX (PaKkTOpoB. bruonornyeckue puTMsl.

buotnueckue ¢gakropsl. Buibl 6MOTHYECKUX B3aUMOJCUCTBUIN: KOHKYPEHIIUS, XUIITHUYECTBO, CUMOUO3 U €r0 (hOPMBI.
[lapazutusm, Koomeparusi, MyTyaJlu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJICOHMYECTBO). AMEHCAINU3M, HEUTPAIHU3M.
3HaueHHe OMOTUYECKUX B3aMMOCHCTBUI AJIA CYIIECTBOBAHUSI OPTaHU3MOB B PUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKHA momyiauud. OCHOBHBIE TIOKa3aTely MOMYJSIUUU: YHUCIEHHOCTh, IUIOTHOCTD,
POXKJIa€MOCTh, CMEPTHOCTb, IPUPOCT, MUTpalusl. JJMHAMIKA YUCIIEHHOCTH NOMYJISIUUU U €€ peryJIsaLusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. @. Pynbe, O. 'ekkensb.

Tabmuupr u cxembl: kapta «lIpupoansie 30HbI 3emian», «Cpenbl OOUTaHUS OpPraHU3MOBY», «DOTONEPUOAUIMY,
«lTonynsauumy, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJIsuu HHPY30puu-Tyhenbkny, «llumesrbie nenm.

JlaGopaTopHble U NpakTHYeCKUe padoThI:

Jlabopatopnas pabota Ne 3. «Mopdonoruueckiue 0COOEHHOCTU PACTEHUN U3 Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

[TpakTudeckas padora Ne 2. «I1oacy€T MIOTHOCTH MOMYJISAIUNA PA3HBIX BUIOB PACTCHUIN.

Tema 4. Coo01ecTBa M YKOJOrHYeCKHE CHCTEMBI.

Coo01ecTBO Oprann3mMoB — 6uorieHo3. CTpyKTypbl OMOIIEH03a: BUI0BAsI, MPOCTPAHCTBEHHAs, Tpodruueckas (TuIeBas).
Bunpi-nomMmunantel. CBs3u B OMOIIEHO3E.

DKOJIOTHYECKHE CUCTEMBI (IKocUCTeMBI). [loHsaTre 00 sKkocucTemMe u OuoreorieHo3e. DyHKIIMOHAIbHBIE KOMITOHEHTHI
AKOCUCTEMBI: MPOAYLEHThI, KOHCYMEHTHI, pelylleHThl. KpyroBOopoT BELIECTB U MOTOK SHEPIUH B IKOcucTeMe. Tpoduueckue



(nuuieBbie) ypoBHU 3KocucTeMbl. [lumieBsie nenu u cetd. OCHOBHBIE MOKa3aTeld IKOCUCTEMBI: Omomacca, MpOIyKIIHs.
DKOJOTHYECKHE MUPaMUbl: MPOAYKLIUU, YUCIEHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM: YCTONYHMBOCTh, CAaMOPETyJISLIN,
pa3Buthe. Cykueccus.

[IpupoaHbie 3KocUCTEMBbl. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMA XBOMHOTO UJTU IIIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOINOTEeHHBIE JKOCHCTEMBI. ATPOIKOCHUCTEMBI. YPpOO3KOCHUCTEMBI. buojiornueckoe M XO34iCTBEHHOE 3HAUYCHHE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

bropa3zHooOpasue kak (pakTop ycTOMUMBOCTH 3KOcUcTEM. CoXpaHeHHe OMOJIOTMYECKOro pa3Hoo0pasus Ha 3eMIie.

VYuenue B. 1. Bepnaackoro o 6uocdepe. ['panniipl, coctaB u cTpykTypa ouocdepsl. 2KuBoe BEIIECTBO U €r0 (PYHKIUU.
Ocobennoctu 6uocdepsl Kak riao0aabHOM SKocucTeMbl. JIMHAMIUYeCKOe paBHOBECHE U 00paTHas CBsi3b B Ouocdepe.

KpyroBopotsl BemniectB M OHOT€OXMMHUYECKME IUKIbl 3JEMEHTOB (yriiepoja, a3oTa). 30HaJIbHOCTh OHOChEpHI.
OcHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3emin. AHTPONIOTeHHbIE H3MEHEHU B Ouocdepe. ['1obdanbHbIe SKOJOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHUE NPUPOLI U yesioBeuecTBa. CoxpaHeHHe OMOpa3zHOO0Opa3us KaK OCHOBA YCTOMYMBOCTU OHOCHEPHI.
OcHOBa palMOHAILHOTO YNpPaBJICHUS NPUPOJHBIMH pECypcaMu U HMX HCIHOJIb30BaHUE. JloCTHMXKEHHs] OMONOTMM M OXpaHa
PUPOJIBI.

JlemoHcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubr u cxembl: «llumessie 1enu», «buonenos: cocraB u crpykrypay, «lIpupomnsie cooOmiectBa», «llenu
NUTaHUs», «DKoJIoTnYecKas nupamuaa», «bruocdepa u uenosex», «IxocucTeMa MHUPOKOIUCTBEHHOIO Jieca», « IKOCUCTEMA
XBOMHOrO Jeca», «buoneHo3 Bomoéma», «ArponeHo3», «lIpumepHble aHTPONOTEHHBIE BO3ACHCTBUS HA MPHUPOIY»,
«BaxHelme UCTOYHUKM 3arpsi3HEHUs] BO3JyXa U TPYHTOBBIX Boa», «llouBa — BaxkHelnas cocrapistomias Ouocheps,
«®DakTopel Aerpaganuu nouBy, «llapHukoBeiil >3PdekT», «DakTopbl PaaMOAKTUBHOTO 3arps3HeHus onocdepb», «OO0mas
CTpyKTypa 6uocheps», «Pacnpoctpanenue xxu3nu B ouochepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yrieposna B
ouocheper», «KpyroBopot azora B mpupoje.

O6opynoBanue: Mojaenb-anmaukanus « Tunuuneie 6MoLeHO3b», repOapuil «PacTuTenbHble COOOIIECTBAY, KOIIEKIUH
«buoreHo3y, «BpeauTenn BaKHEUILINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp», FrepOapuu M KOJUIEKIIMU PACTEHUN U )KUBOTHBIX,



MMPUHAAJICKAINUC K PA3HBIM 3KOJOTUYCCKUM I'PpyIIIIaM OAHOI'O BHAA, KpaCHaﬂ kHura Poccuiickon CDGI[Gp&HI/II/I, I/I306pa)KeHI/I$I
OXpPaHsACMbIX BUJI0B paCTCHI/Iﬁ H ) KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOTPAMMBLI 110 BUOJIOTMMMA HA BA30BOM VYPOBHE
CPEJJHEI'O OBILIEI'O OBPA3OBAHUNA

Cornacao ®I'OC COO, ycraHaBnMBarOTCsl TpEOOBaHUS K Pe3yJibTaTaM OCBOCHHSI 00YHAIOIIMMUCS MPOTPaMM CPETHErO
oO1ero 00pa3oBaHus: JIMYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JHYHOCTHBIX pPE3yIbTATOB OCBOCHUS Mpeamera «buonorus» BBIIEICHBI CIEAYIOIIME COCTABIISIONINE:
OCO3HaHUE 00YYaIOIMMHUCS POCCUICKON IpaskIaHCKOM UIACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH
U CaMOOTIPE/ICICHUI0, HATMYKME MOTUBALIUUA K OOYYEHHIO OMOJIOTHH, IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUIM
JUYHOCTHA HA OCHOBE KJIIOYEBBIX IIEHHOCTEH M MUCTOPUYECKUX TPAJULIMNA pa3BUTHS OUOJOTHYECKOTO 3HAHHS, TOTOBHOCTh U
CIIOCOOHOCTh  OOY4YarOIIMXCS PYKOBOJCTBOBAaThCSA B CBOEH JEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMU,
MPUCYLIMMHU CUCTEME OUOJIOTHYECKOTr0 00pa30BaHMsl, HAIMYUE IKOJIOTHYECKOT0 TPABOCO3HAHUS, CHIOCOOHOCTH CTaBUTh LEIH
U CTPOUTH )KU3HEHHBIC IIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS TpeaMeTa «bUOoNoTHs» JOCTHTaTCs B €IUHCTBE YYEOHOW W BOCIHMTATEILHOMN
JNEATEIbHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUUCKUMHU COLUHOKYJIBTYPHBIMHU, HCTOPUYECKUMH M JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSTHIMH B OOIIECTBE MPaBWJIAMU U HOpPMaMHU TMOBEICHUS W CIIOCOOCTBYIOT IMpolieccam
CaMOMO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, PA3BUTUSI BHYTPEHHEU MO3ULWH JUYHOCTH, MATPUOTU3MA, YBAXKECHUS K
3aKOHY U TPABOMOPAJNIKY, YEJOBEKY TpyJa M CTApIIEMYy IMOKOJEHHUIO, B3aMMHOTO YBAXXEHHUS, OCPEKHOTO OTHOIIEHHUS K
KYJIbTYPHOMY HACJEOUI0 U TPAAULMAM MHOTOHAalMOHAIBLHOro Hapoaa Poccuiickoin denepanuu, MpUpoae U OKPYKarOIIEH
cpene.

JIngHOCTHBIE PE3yNbTaThl OCBOEHHUS Y4eOHOTO npeaMeTa «bruonorus» TOHKHBI OTpaKaTb TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcsi PyKOBOJCTBOBATHCA CPOPMUPOBAHHOW BHYTPEHHEW TMO3HIIMEH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAIlU/, TIO3UTUBHBIX BHYTPEHHUX YOCXKICHHA, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUKCKOTO
oOIiecTBa, paclupeHrue XU3HEHHOTO OTbITa W OMbITA ACATEIBHOCTH B MPOIECCE peaanu3allid OCHOBHBIX HAIPaBJICHHMA
BOCIIUTATEJILHON JEATEIbHOCTH, B TOM YUCJIE B YACTH:



1) rpa’kIaHCKOr0 BOCIIMTAHHUS:

c(OPMUPOBAHHOCTh TPAKAAHCKON IMO3UIMU O00YyYaIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUICKOTO
00IIeCTBa;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPAB U 005I3aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW ACSATENBHOCTH MPHU CO3JIAHUU Y4YEOHBIX MPOEKTOB, PEIICHWU Y4YEOHBIX H
MO3HABATENbHBIX 33/1a4, BBITIOJHEHUN OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTB ONPEAEIATh COOCTBEHHYIO MO3ULIMIO M0 OTHOLIEHUIO K SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATS €€;

YMEHHME YYUTHIBATH B CBOUX JICHCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTHMBHOTO B3aWMOJICUCTBUSL JIOJIEH C Pa3HBIMHU
yOeXKIEHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJIHEHUS] Y4YEOHBIX, IIO3HABATECIBbHBIX W
MCCJIEI0BATENbCKUX 3a/1a4, YBAXUTEIBHOIO OTHOIICHHS K MHEHHUIO ONIOHEHTOB IMPU OOCYX IAEHUU CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JIEATETbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKOM TPaKIAHCKOW WMIASHTUYHOCTH, NMATPUOTHU3MA, YBAXKEHUS K CBOEMY HapoJly, UYyBCTBa
OTBETCTBEHHOCTHU Tniepesa PoauHOM, ropaocTy 3a CBOM Kpail, CBOO PoJIMHY, CBOM A3bIK M KYJbTYPY, IMIPOLIOE U HACTOSIIEE
MHOTOHAllMOHaJIbHOTrO Hapoaa Poccnu;

LIECHHOCTHOE OTHOIIEHHE K IMPUPOJHOMY HACIEIUI0 M MaMSATHUKaM HPUPOIbI, JOCTHkeHusAM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTH OIICHWBATh BKJIAJ]] POCCUMCKUX YUYEHBIX B CTAHOBIICHHE M PA3BUTHE OHWOJOTWHU, MOHUMAHUS 3HAYCHUS
OMOJIOTHH B MO3HAHUM 3aKOHOB PUPO/IbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiHas yoexxI€HHOCTb, TOTOBHOCTD K CITY>KEHHIO U 3amuTte OTedyecTBa, OTBETCTBEHHOCTD 3a €ro Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;



CIIOCOOHOCTh OLIEHUMBATh CUTYAlLlMIO U MIPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTENISIM, CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHSTHUS LEHHOCTEH
CEMEIHOM )KU3HU B COOTBETCTBUHU C TPAAULMSIMU HapooB Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO TBOPYECTBA, CIIOPTa, TPY/a,
OOIIIECTBEHHBIX OTHOIICHMIA;

ITOHUMaHUE SYMOLIMOHAJIBHOTO BO3ICHCTBHS JKUBOW ITPUPOJBI U €€ HEHHOCTH;

TOTOBHOCTbh K CAMOBBIPA)XEHHUIO B Pa3HbIX BUJaX UCKYCCTBA, CTPEMIICHUE MPOSIBIATH KAU€CTBAa TBOPUYECKOM IMUHOCTH;

5) puzuyeckoro Bocnutanusi, GopMUPOBAHMS KYJIbTYPHI 310POBbSI M SMOLMOHAJIBHOIO 0JIArONOJIyYHs:

MMOHMMAaHUE U peaau3alus 3J0pOBOro U O€30MacHOro 00pa3a >XKU3HU (310POBOE MUTAHUE, COOIIOICHUE TUTUEHUYECKUX
MpaBuiI U HOPM, COANaHCUPOBAHHBIM PEXUM 3aHATHM M OTAbIXa, peryispHas (u3MYecKas aKTHUBHOCTH), OEpEKHOTO,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U IICUXUUECKOMY 3/10POBbIO;

NOHMMAHHWE LIEHHOCTH NPaBUJl WHIUBUAYAJIbHOIO M KOJUJICKTUBHOTO O€30MacHOrO IMOBEACHUS B CUTYyalMsX,
YTPOXKAKOUIUX 3I0POBBIO U )KU3HU JHOJEH;

OCO3HaHMUE MOCIEACTBUN U HENPUSITHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS alIKOT0JIsl, HAPKOTUKOB, KYpPEHHUS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTepPCTBa, TPYAOJI00HE;

TOTOBHOCTh K AaKTHUBHOW JI€ATE€IbHOCTH TEXHOJOTHYECKOW M COLMAJIBHOW HamNpaBlI€HHOCTH, CIIOCOOHOCTh
WHULMAPOBATH, INIAHUPOBATH U CAMOCTOSTENLHO BIMOJIHATh TAKYIO N€AT€IbHOCTD;

MHTEpEC K pa3nuyHbIM cepam npodecCruoHaTbHOU IEATeTbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIA BHIOOp OynmyIiei
npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIC )KU3HEHHBIE TUIaHbI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUH BCEH KU3HU;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIICHHUE K MPUPOJI€ KAK UCTOUYHHUKY XKU3HHU Ha 3emile, OCHOBE €€ CyIIECTBOBAHNUS,



HOBBIIIEHUE YPOBHS HSKOJIOIMUYECKON KYJbTYypbl: NPUOOpPETEHHE ONbITa IUIAHUPOBAHMS IMOCTYNKOB M OLEHKU HX
BO3MOKHBIX ITOCIEACTBUAN JJI1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHME riI00aJbHOT0 XapaKTepa SKOJIOTMYECKUX NPOOJIEM U ITyTeW X PEIICHHUS;

CIIOCOOHOCTBh HCIOJIb30BaTh NMPUOOpETAEMbIE MPU HM3YYEHMHM OWOJIOTMH 3HAHUS U YMEHHUS NpU pELICHUU NpoOieMm,
CBSI3aHHBIX C pallMOHAJIBHBIM IPHUPOIOINOIB30BaHUEM (COONIOACHHUE TMpaBW MOBEACHUS B INPHUPOJE, HANPABICHHBIX Ha
COXpPAaHEHUE PABHOBECHUS B AKOCUCTEMAX, OXPaHy BHJIOB, 3KOCUCTEM, OMOCPEpBI);

AKTUBHOE HENPUATHE JCUCTBHM, NPUHOCAIIUX BPEA OKPYXAIOIIEH NPUPOAHOW Cpene, YMEHHE IPOrHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTHYECKUE MTOCIECTBUS MPEAIPUHUMAEMBIX AEHCTBUI U PEIOTBPAILATh UX;

HaJIMYue Pa3BUTOIO HKOJIOTMYECKOIO MBIIUICHUS, DKOJIOTMYECKOW KYJBTYPBI, OIbITA NEATEIBHOCTH 3KOJIOTMYECKOU
HaIIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCA MMHU B IIO3HABATEIBbHOM, KOMMYHUKATUBHOM M COLMAJIBHOM IIPAKTHUKE,
TOTOBHOCTH K YYACTHIO B IPAKTUYECKOMN ACSITEIBHOCTH YKOJIOTHUECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU U OOIIECTBEHHOM
MPAKTHUKH, OCHOBAHHOI'O HA IMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE A3BIKOBOW U YMTATEIbCKON KYJIBTYPBI KAK CPEICTBA B3aUMOICUCTBUSA MEXAY JIIOAbMU U MIO3HAHHUS
MHpA;

MOHUMaHUE chelu(puKr OMOJOTUM KaK HayKdh, OCO3HAHMS €€ poiu B (OPMHPOBAHMUU PALMOHAIBHOTO HAYYHOTO
MBIIICHHS], CO3JaHUH LIEIOCTHOTO MPEICTABICHUS 00 OKpY’KaIOIEeM MUPE KaK O €IMHCTBE IPUPO/IbI, YEIOBEKa U 00IECTBa,
B [TIO3HAHUH NPUPOIHBIX 3aKOHOMEPHOCTEH U pEIIeHUH IPOoOJIeM COXPAHEHUS IPUPOIHOTO PaBHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTH OMOJIOTMH JJIi COBPEMEHHOW LMBHIM3ALMU: OOECHEUYEHHsT HOBOI'O YPOBHSI Pa3BUTHUS
MEJUIMHBI, CO3aH1e EPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh PECYpCHbIE MPOOJIEMbI PA3BUTHS YEIOBEUECTBA,
MOMCKa MyTEeH BBIXOJA M3 TIOOATBHBIX AKOJIOTHYECKUX MPOOJIEeM U OOecnedyeHus Mepexojia K yCTOMYMBOMY Pa3BUTHIO,
paloHaIbHOMY HCTIOIB30BAHHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJOTMYECKUX 3HAHWW B LIEISAX MOBBIIIEHHS OOILIEH KyJIbTYphl, €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTH, KaK COCTAaBHOM YacTH (DYHKIIMOHAIBLHON IpaMOTHOCTH 00y4aroniuxcs, GopMUpyeMOi IpU U3yUEHUH
OnoJorny;



IOHMMAaHUE CYIIHOCTH METOJOB IO3HAHMs, HCIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHUS JUIsl aHAJIU3a U OOBSCHEHHUS SIBJICHUI OKPYXKAIOIIEro MUpPa U MPOUCXOAAIINX B HEM U3MEHEHUH, YMEHHE
7enaTh 000CHOBaHHBIC 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUINXCS JaHHBIX C IEJBIO MOyUYEHHUs TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTBh CaMOCTOSITEIBHO MCIOIb30BaTh OMOJIOTUYECKUE 3HAHUA AJIs PELICHUs TPOOJIEM B peabHbIX KU3HEHHBIX
CUTyalUsX;

OCO3HAHUE ILCHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTb OCYIIECTBJIATh IIPOCKTHYIO M HCCIIEI0BATEIbCKYIO
NEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOPAa30BaHMIO U CaMOOOpa30BaHUIO, K aKTUBHOMY IOJIyYEHHIO HOBBIX
3HaHUU 110 OMOJIOTUHU B COOTBETCTBUHU C )KM3HEHHBIMU IOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOEHUS yueOHOTo npeamera «bruosorus» BKIIIOYAIOT: 3HAYMMBbIE JUIsl (POPMUPOBaAHUS
MHPOBO33pEHUSI  O0YYAIOIIUXCS MEXKIUCUUIUIMHAPHBIE (MEXMNpPEIMETHbIE) OOIIeHayYHble TMOHATHS, OTpakarollue
LEJIOCTHOCTh HAyYHOU KapTUHBI MUpa U CIEUU(PUKY METO/I0B IO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, sIBJICHHE, NMPOLIeCC, CUCTEMA, HAYUHbIN (DAKT, IPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIEIOBAHNUE,
HaONIOZeHUEe, U3MEpPEHUEe, OSKCIEPUMEHT U JpYruX), YHUBEpcajbHble YyueOHble JAeiCTBUS  (IIO3HABATENbHBIE,
KOMMYHUKAaTUBHBIE, PETYJSITUBHBIE), oOecreunBaromme (HopMupoBaHue (PYHKIIMOHAIBHOM TPaMOTHOCTH M COLMAIbHOU
KOMIIETEHIIMM ~ OOYYalolllUXCs, CHOCOOHOCTh  OOYy4YaloIIMXCA  HKCIOJb30BaTh  OCBOEHHBIE  MEXKIUCUUILTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE IEWCTBUS B TO3HABATEIBHON U COI[MAIbHOM MPaKTUKE.

MetanpeameTHbIe pe3yiabTaThl OCBOSHHS MPOTPaMMbl CPETHEr0 OOIIETO 00pa30BaHUs JOJKHBI OTPAKATh:

OBjaieHUe YHMBEPCAJbLHbIMH Y4€OHbIMM NTO3HABATEIbHBIMH J1eHCTBUSIMMU:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSITENIbHO (POPMYJIMPOBAThH U AKTYaJIU3UPOBATH MTPOOIIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;



UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHHUS (aHaiM3a, CHUHTE3a, CpPaBHEHMS,
kinaccudukanuu, o0O0OIIEHUS), PACKPBIBATH CMBICT OHOJOTUYECKUX TOHATHN (BBIACIATh WX XapaKTEpHBIC TMPU3HAKH,
YCTaHABJIMBATD CBSI3U C IPYTUMU MOHSATUSIMU);

OMpeNeNsaTh UeIu JeATEIbHOCTH, 3aJaBasi IMapaMeTpbl M KPUTEPUM HMX JOCTHUKEHHUS, COOTHOCHUTH PE3yJbTaThl
JESTEIBHOCTH C TTOCTaBICHHBIMHU LIEIISIMU;

UCII0JIb30BaTh OMOJOTUYECKUE MTOHATHUS U 0OBSICHEHUS (DAKTOB U SIBJICHUM KUBOW MPUPO/IBI;

CTPOUTH JIOTUUECKUE pACCYXKICHUsSI (MHIYKTUBHBIC, ICAYKTHUBHBIC, O AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX, (DOPMYIMPOBATH BHIBOJIBI M 3aKIIOUCHUS,

MIPUMEHSTh CXEMHO-MOJICJIbHBIE CPEACTBA ISl MPEICTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHOIIEHUN B M3Y4YaeMBbIX
OMONIOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUN PA3HOTO pOJA, BBISBIECHHBIX B PAa3IMYHBIX WHOOPMAIMOHHBIX
HMCTOYHUKAX;

pa3pabarbiBaTh IUIAH pEHICHUsS TpoOJeMbl C YYETOM aHalIM3a UMEIONIUXCS MaTepUaIbHBIX W HEMaTepUaTIbHBIX
peCypcoB;

BHOCHTbh KOPPEKTUBBI B ACATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM, OLICHUBATH PUCKHU MOCIEICTBHIA
NEeATEIIbHOCTH;

KOOPAWHUPOBATH U BBIMOJHATH pa0OTy B YCJIOBUSX PEAIBHOTO, BUPTYAILHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe MCCJIEI0BATEIbCKHE ICHCTBHUS

BIIJICTh HAaBBIKAMHU YYEOHO-UCCIIENOBATENLCKOW M TMPOEKTHOM JeATEIbHOCTH, HABBIKAMU pa3pelieHHs] MpoOJeMm,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEJIBHOMY TOMCKY METOJOB PEIICHUS MPaKTUYECKUX 3a]ad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

HCIIOJIB30BaTh PA3IUYHbIC BUABI JEATEIBHOCTH 0 MOJYYEHHUIO HOBOTO 3HAHMUSI, €70 UHTEPIPETALINH, MPEOOpa30BaHUIO
Y IPUMEHEHUIO B YYEOHBIX CUTYAIUAX, B TOM YUCJIE MPU CO3JaHUU YUEOHBIX U COIMMAIILHBIX MPOCKTOB,;

(GhopMHUpPOBATHh HAYYHBIN TUI MBIIIJICHUS, BJIaJ€Th HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMHU MOHATUSIMU ¥ METOJIAMU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHON ACSITEIbHOCTH U KU3HEHHBIX CUTYAIUsX;



BBISIBJISITh TIPUUMHHO-CJIC/ICTBEHHBIC CBS3M U aKTyaJIM3WPOBaTh 3ajady, BBIJBUTaTh TMIIOTE3Y €€ pelIeHUsl, HAXOAUTh
apryMeHTHI [ I0Ka3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

aHAJIU3UPOBATh NOJYYECHHbIE B XOJ€ PELICHUs 3aJaud Pe3yJbTaTbl, KPUTUYECKH OLEHUBATH HMX JOCTOBEPHOCTD,
IPOTrHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATH IeJIeHANPaBICHHBIN TOUCK IEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUSI B MPO(HECCUOHATBHYIO CPENY;

YMETh IEPEHOCHUTH 3HAHUS B [TIO3HABATENIBHYIO U MTPAKTUYECKYIO0 00JIACTH KU3HENEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUYEOHBIX MTPEIMETOB;

BBIJIBUTaTh HOBBIE WJIEHU, TMpeJuiaraTb OPUTHHAIBHBIE TOJIXOJbI W PEIICHMs, CTaBUTh MPOOJEMBI M 3aJayH,
JOITYCKAOIIUE AJIbTEPHATUBHBIC PEIICHHUS.

3) paboTa ¢ uHpopmManmeii:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHUKAX HMHPOpMalMK (TEKCTe Y4YEeOHOro MOCOOMus, Hay4YHO-TIOMYJIPHON
IuTEpaType, OMOJOTMYECKUX CIOBApSIX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX Oa3ax HaHHBIX, B VIHTepHeTe), aHaIu3upoBaTh
uH(OpMAIMI0O Ppa3MYHBIX BHJIOB U  (POpM TIpEACTaBICHMs, KPUTHUYECKH OIICHHBaTh €€ JOCTOBEPHOCTh W
HEITPOTHUBOPEYUBOCTH;

dhopMyIHpoBaTh 3aMpoChl U MPUMEHATH Pa3JIMUHbIE METOABI MPHU TMOUCKE W O0TOOpe OuoJIorhueckoil uHdopmaiuu,
HEOOXOIMMOM JIJIsl BHITIOTHEHUS YUEOHBIX 3a/1ad4;

MpUOOpETaTh OMBIT UCIOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBATH KYJIbTYPY
AKTUBHOI'O MCMOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMANbHYIO (hOpPMY MpeacTaBlieHuss Ouonorudyeckoil mHdopmaiuu (cxemsbl, rpadukH,
IUarpaMMbl, TaOJIUIbI, PUCYHKHU U APYTOE);

MCIIOJIb30BaTh HAYYHBIM S3bIK B KadyecTBE CpeAcTBa Mpu pabore ¢ Ouonormyeckoil uHpopmanuen: NpUMEHSThH
XUMHUYECKHe, (PU3NIECKNe U MaTeMaTHIEeCKUE 3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBHaTypy, HOMEHKIATYPY, UCTIOIb30BATh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUYECKHUE CPEICTBA HATJISHOCTH;

BJIQJIETh HABBIKAMU PACIO3HABAHMS U 3aIMTHI HH(OPMAIUU, HHPOPMALIMOHHOM 0€30MaCHOCTH TUYHOCTH.

OBjajieHUe YHHBEPCAJbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:



1) oO1enne:

OCYIIECTBISATh KOMMYHHKAIIMU BO BCEX c(pepax KM3HU, aKTUBHO y4aCTBOBATh B AUAJIOTE WU JUCKYCCHU MO CYIIECTBY
oOcyxnaemMoli Tembl (YMEHHME 3a/aBaThb BOIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCUTEIBHO BBIIOJHEHUS MpearacMou
3aJ1a4uM, yYUTHIBATh UHTEPECHI U COITIACOBAHHOCTh MO3ULIMN JPYTUX YUYACTHUKOB JUAJIOTA WM TUCKYCCHM);

pacrno3HaBaTb HEBEpOAJIbHbIE CpPEICTBAa OOILIEHUS, IOHMMATh 3HAYEHUE COLUAIbHBIX 3HAKOB, IPEINOCHUIOK
BO3HUKHOBEHUS KOHQIMKTHBIX CUTYallUH, YMETh CMAr4aTh KOH(QIMKTHI U BECTH I1EPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIIOCOOAMH OOIIECHHSI W B3aUMOJEWUCTBHS, IMOHUMATh HAMEPEHUsS APYTUX JIIOAEH, MPOSABISTH
YBaXXUTEIbHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU (popme (GOpMyIHpOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO HU3JIaraTh CBOXO TOUKY 3PEHMS C UCIIOJIB30BAHUEM SI3bIKOBBIX CPECTB.

2) cOBMeCTHasl 1eATeIbHOCTD:

MOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWMBUIYaIbHOW PaOOThl MPHU PEIICHUH OHOJIOTHYECKOM
po0sIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJEHCTBHUSI IPU PEIICHUH Y4eOHOH 3a1a4H;

BBIOMPATh TEMATUKY U METOAbl COBMECTHBIX JEHCTBUN C y4ETOM OOILIMX MHTEPECOB U BO3MOXKHOCTEW KaKIOTO 4JIEHA
KOJUIEKTHUBA;

IIPUHUMATh LEIU COBMECTHOW JAESATENBHOCTH, OPraHW30BBIBATH M KOOPAMHUPOBATh JEUCTBUS MO €€ JOCTHKEHUIO:
COCTABJISITh IUIAH JEUCTBU, paclpefessiTh pOoiad C y4ETOM MHEHUW YYaCTHUKOB, OOCYXZaTh pPE3yJbTaTbl COBMECTHOM
padoTHI;

OLICHMBAaTh KAauyeCTBO CBOEr0 BKJaJa M KaXKIOrO yYaCTHHKA KOMaHAbl B OOLIMI pe3ynbTaT 1o pa3paboTaHHBIM
KPUTEPUSIM;

IIpeJIaraTb HOBBIE ITPOEKTHI, OLIEHUBAThH UJEU C MO3UIMN HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh IO3UTHUBHOE CTPATETUYECKOE IMOBEACHUE B PA3NIMYHBIX CHUTYalUsSX, MPOSIBISATH TBOPYECTBO M
BOOOpaxkeHue, ObITh MHUIIUATUBHBIM.

OByaieHue YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

1) camoopraHu3anusi:

MCIIOJIb30BaTh OMOJOTMYECKHUE 3HAHUS JJI BBISBICHUS POOJIEM U UX PEUICHUS B KU3HEHHBIX U YUEOHBIX CUTYalUsIX;



BBIOMpPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUM 11€JIEBbIE U CMBICIOBBIE YCTAHOBKM B CBOMX JIEUCTBUSX M MOCTYIKaX IO
OTHOUIEHHUIO K )KUBOW MPUPOJIE, CBOEMY 3J0POBBIO U 3I0POBbIO0 OKPYKAIOIINX;

CaMOCTOSTEIILHO OCYIIECTBIIATh MMO3HABATEIBHYIO IEATEILHOCTh, BBISBIATH MPOOJEMBI, CTAaBUTh W (OPMYITHUPOBATH
coOCTBEHHbIE 33/1a4u B 00pa30BATENbHOM JAESITEIBHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSTENIbHO COCTABJISAITH IJIaH PEIICHUs MPOOJIEMbI ¢ YIETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN
U IPEANIOYTECHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX PEANOYTCHHUI;

JieaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO M TMPOSIBICHUIO MIMPOKOW HJPYIUIIUM B Pa3HbIX O00JIACTSIX 3HAHUW, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBINH YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCThH, OLIEHUBATH COOTBETCTBHUE PE3YyJIbTATOB
LETISIM;

BJIaJICTh HABBIKAMU MTO3HABATEILHON pedIEeKCUU KaK OCO3HAHUS COBEPIIIAEMbIX JICHUCTBUIA U MBICIUTEIIBHBIX MTPOIIECCOB,
UX pe3yJIbTaTOB U OCHOBAHUM, UCTIOJb30BATh MPUEMBI peieKCrH JJIsl OIIEHKU CUTYaIluu, BHIOOpA BEPHOTO PEILICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHHUS 10 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MPU aHAIIM3€ PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE Ce0sl U APYTUX:

MIPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTAaTKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTBI JIPYTUX MIPU aHAJIU3€E Pe3yJIbTaTOB ACATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA ONINOKY;

pPa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C TTO3UIIMU JPYTOro YeIOBeKa.

HPEAMETHBIE PE3YJIBTATBI



[IpeameTHbie pe3yibTaThl ocBoeHus nporpaMmbl COO mo O6uosoruu Ha 0a30BOM YPOBHE BKIIIOUAIOT CHElU(pUYECKHE
s yaeOHoro mpeamera «buoliorus» HaydHbIC 3HAHWS, YMEHHUS U CIOCOOBI JACHCTBHIA 1O OCBOSHUIO, MHTEPIPETAIUU U
npeoOpa3oBaHUIO0 3HAHWMA, BHIBI JCATEIHHOCTH MO TMOJTYYCHHIO HOBOTO 3HAHUS W MPHUMEHCHUIO 3HAHUN B Pa3IMUHBIX
y4eOHBIX CUTYyallMsX, a TAKKE€ B PEATbHBIX JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C Ouoiorueil. B mporpamme npeameTHbIe
pe3yNbTaThl MPEICTaBICHBI IO TOJaM 00yUYECHHSI.

[IpenmMeTHbIE pe3yapTaThl OCBOEHHUS yueOHOro npenmMera «buonorusy ¢ 10 knacce NOIKHBI OTpaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUH O MECTE W POJU OHOJOTMM B CHCTEME HAy4YHOIO 3HaHMsI ECTECTBEHHBIX HAyK, B
(GbopMUPOBaHUN COBPEMEHHOU €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa W HAYYHOTO MHUPOBO33PEHHS, O BKJIAJ€ POCCUHUCKUX H
3apyOeKHBIX YUEHBIX-OUOJIOTOB B Pa3BUTHE OMOJIOTHH, (YHKIIMOHATHHON IPaMOTHOCTH YEJIOBEKa JIJISl PEIICHUS KU3HEHHBIX
3ajady;

YMEHHUE PacKpbIBaTh COJEp)KaHHWE OHMOJIOTMYECKMX TEPMHUHOB M TOHATUM: KHU3Hb, KJIE€TKa, OpPraHu3M, MeTaboIu3M
(oOMeH BelIeCTB W MpEBpallleHuE SHEPruu), roMeocTas (CamMOperyisilus), YpOBHEBas OpraHM3alUsl >KUBBIX CHCTEM,
CaMOBOCITPOM3BeIeHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, HK3MEHYUBOCTh, POCT U PA3BUTHE;

YMEHHE W3iaraTh OWOJIOTMYeCKWe TeOopuu (KJIETOYHAs, XpOMOCOMHas, MyTal[MOHHAs, IEHTpajbHAs JI0OTMa
MOJIEKYJIIpHO# Onosorun), 3axousl (I'. Mennens, T. Moprana, H. U. BaBunosa) u ydenust (o 1meHTpax MHOrooOpasus u
MIPOUCXOXKICHUS KyIbTypHbIX pactenuid H. Y. BaBuiosa), onpeaensTe rpaHUIbl UX TIPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIIQJIETh METOIAMHU HAyYHOTO MO3HAaHUS B OMOJOTHU: HAOIIOACHUE U ONMMCAaHUE KUBBIX CHCTEM, MPOIIECCOB U
SIBIICHUH, OpTraHU3aIUsl U MPOBEJCHHE OMOJIOTHYECKOTO DKCIEPUMEHTA, BBIIBI)KEHUE THUIIOTE3bI, BBIIBICHUE 3aBUCHMOCTH
MEXIy HCCIEAYEeMbIMH BETMUMHAMHU, OOBSICHEHHE MOTyUYE€HHBIX Pe3yJIbTaTOB, UCTOIH30BAHHBIX HAYYHBIX MOHITHMA, TEOPHIl
Y 3aKOHOB, YMEHHE JIeJ1aTh BHIBOJIbI HA OCHOBAHUU MOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEATh CYIIECTBEHHbIE MPU3HAKK BHUPYCOB, KIETOK MPOKAPUOT M JYKAPUOT, OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB M MPEBPAILIEHUS YHEPTHH B KJIETKe, (DOTOCHHTE3A,
MUTACTUYECKOTO W DHEPreTUYecKOro OOMEHa, XEMOCHHTe3a, MHUTO03a, Meio3a, OIUIOJOTBOPEHUS, pPa3MHOXKEHUS,
WHJUBUTyaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3);



yMEHUE NPUMEHSTh MOJYyYECHHbIE 3HAHUS JJIi OOBSCHEHUS OMOJIOTMYECKUX MPOIIECCOB U SBJICHHUM, JUIsl MPUHATHS
MPAaKTUYECKUX PEHIEHUI B IMOBCEIHEBHOW JKM3HU C IEJIbI0 OOecredeHHs] 0€30MacHOCTH CBOETO 3/10POBbS U 370POBBS
OKPYXAIOIUX JIIOACH, COOMIOAEHUS HOPM TIPaMOTHOIO IIOBEIEHUSA B OKpYXKaloled NPUPOAHON cpele, MOHMMAaHHE
HEOOXOUMOCTH HCIOJIb30BaHUS JIOCTHKEHUM COBPEMEHHOM OHOJNOTMM U OMOTEXHOJOTUHA JJisi  PalMOHAIBHOIO
IPUPOAOIIONH30BAHNUS;

yMEHHUE pelliaTh JJIEMEHTApHbIE TEHETHMYECKHE 3a/layd Ha MOHO- W JIMTHOPUIHOE CKpEUIMBaHUE, CLEIJICHHOE
HACJIEJIOBAHHE, COCTAaBJSATH CXE€Mbl MOHOTMOPHUJIHOTO CKpEUIMBAaHUA I MPEACKa3aHMs HAclelOBaHUSA IPU3HAKOB Yy
OpraHU3MOB;

yYMEHHUE BBINOJHATH JaOOpaTOpHbIE W TMPaKTHYECKUE padoThl, COOMIOAAaTh NpaBwiIa Tpu paboTe ¢ Y4eOHBIM H
71a60paTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTUYECKU OLICHUBATh M HHTEPIPETUPOBATH MHPOPMALMIO OMOJIOITMYECKOr0 COAEPKAaHUS, BKIHOYAIOUIYIO
MICEB/IOHAYYHBIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpeIcTBa MacCOBOW MH(OpMaLMU, HAYYHO-TIONYJIAPHBIE MaTEPHAIIbI),
ATUYECKHE aCIIEKThl COBPEMEHHBIX HCCIIEIOBAHUI B OMOJIOTHH, MEIULIMHE, OMOTEXHOJIOTHH;

yMEHHUE CO037aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001as OMOJOTUYECKYI0 HH(pOpMAIUI0 U3
HECKOJBKHX MCTOYHUKOB, TPAMOTHO MCITOJIb30BATh IOHATUIHBIN anmapat OHMOJOTHH.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buonorus» 6 11 knacce NOMKHBI OTPaAXKaTh:

c()OPMHUPOBAHHOCTh 3HAHUW O MECTE€ M pOJIM OHOJOTMHM B CHCTEME HAyYHOIO 3HAHUSA ECTECTBEHHBIX HAyK, B
(GhopMHUPOBaHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MHpPAa U HAyYHOTO MHPOBO33PEHHsI, O BKJIAJI€ POCCHUICKUX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, GYHKIIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JJIsl pEIICHUS KU3HEHHBIX
3a/1ad;

YMEHHE PACKpBIBaTh COACpKaHUE OMOJIOTMYECKMX TEPMUHOB M TOHSATUMW: BUJ, MOMYJALUs, TeHO(DOHHA, BOJIIOIMSA,
JIBIDKYIIHME CUIIbl ((PaKTOPBI) IBOIOLMM, TPUCIOCOOJIEHHOCTh OPraHU3MOB, BHUI000pa30BaHUE, IKOJIOTHYECKHE (DAKTOPHI,
HKOCUCTEMA, TPOIYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI, 1IETIH MUTAaHUs, YKOJIOTHYEeCKas upamMuaa, OnoreoreHos, onocdepa;

yMEHUE u3JlaraTh Ouojorudeckue Tteopuu (IBostorMoHHas teopus Y. JlapBuHa, cHHTETHYECKAs TEOPUs SBOJIOINN),
3aKOHBI M 3aKOHOMEPHOCTH (3apoableBoro cxojactsa K. M. bapa, yepenoBanus riaBHbIX HalpaBiIeHU U MyTel 3BOJIIOLIMU
A. H. CesepiioBa, yuenus o o6unocdepe B. U. BepHaackoro), onpeaessTh IpaHUIbl KX MPUMEHUMOCTH K )KMBBIM CUCTEMAaM;



YMEHHE BIaJETh METOJIaMU HAyYHOTO IO3HAHUS B OMOJIOIMM: HAOIIOJEHNE U ONMCAHUE JKUBBIX CHUCTEM, IPOLIECCOB U
SBIICHUH, OpraHU3alUs U MPOBEJCHHE OMOJIOTHYECKOr0 SKCIEPHUMEHTA, BBIABI)KEHUE THUIOTE3bI, BBIBICHUE 3aBUCHMOCTHU
MEXIy HCCIEAYyEeMbIMH BETMYMHAMHU, OOBSICHEHHE MOJIYYEHHBIX PEe3yJIbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHSATHH, TEOpUit
1 3aKOHOB, YMEHHE JI€JIaTh BbIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCISATH CYIIECTBEHHbBIC NIPU3HAKU CTPOEHUS OMOJOTHYECKMX OOBEKTOB: BUJOB, MOMYJISILHM, POIYLIEHTOB,
KOHCYMEHTOB, PEIYLIEHTOB, OHMOTEOIIEHO30B U 3KOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEICTBEHHOM HW3MEHYHUBOCTH,
€CTECTBEHHOTO 0TOOpa, BUA000pa30BaHUS, MPUCIOCOOIEHHOCTH OPTaHU3MOB, NEHCTBUS HKOJOTMYECKUX (PaKTOPOB Ha
OpraHMU3MBbI, TEPEHOCa BEIIECTB W TOTOKAa SHEPTUH B IKOCHCTEMAaxX, aHTPONOTEHHBIX M3MEHEHHU B DKOCHCTEMaxX CBOECH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXMMHUYECKUX LIMKIIOB B Orocdepe;

YMEHHUE MPHUMEHSTHh IMOJIyY€HHbIE 3HAHUS JUIs OOBSACHEHUS OMOJIOIMUYECKHUX IPOLIECCOB U SIBICHUM, ISl MPUHATHUS
MPAKTUYECKUX PEIICHWH B TMOBCEIHEBHOW JKM3HM C IIENBI0 OOecreueHus: Oe30MacHOCTH CBOETO 370POBbS U 30POBBS
OKpY)KAIOIIUX JIIOJIeH, COONIONCHHUS HOPM TPaMOTHOTO TOBEICHHS B OKPYXAlOIIeW NPUPOAHON Cpeae, MOHUMaHHUE
HEO0OXOIUMOCTH UCTIONB30BaHUS JOCTI)KEHUN COBPEMEHHOM OMOJIOTHH TSl PallMOHATIEHOTO MPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh 3JIEMEHTapHble OWOJIOTHUYECKHE 33aJaud, COCTaBJISATh CXEMbl IEPEHOCa BEIIEeCTB U 3HEPIUU B
AKOCUCTEMax (LIeTH MUTAHUS );

YMEHHUE BBINOJIHATh JAOOPATOPHBIE U MNPAKTHYECKUE padoThl, COOMOAAaTh NpaBWwiIa Hpu paboTe ¢ Y4EOHBIM H
71a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OLICHUBAThb W MHTEPIPETUPOBATh MH(GOPMALMI0 OMOJIOTHYECKOrO COJACPKAHUS, BKIIOYAIOIIYIO
NICEBJIOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CpElICTBA MAacCOBOM MH(pOpPMAIMU, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl),
paccMaTpuBaTh INI00ATBHBIC SKOJOTUYECKUE MMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MIO3UIIHIO;

YMEHHUE CO037aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOLIEHUs, 00001as OMOJOTHYECKYI0 HH(DOpMALUIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO KCIOJIb30BATh MOHATUWHBIN anmapaTt OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne ni/m Kourpoubnbie IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucteMbl U UX OpraHu3aIus 1 https://m.edsoo.ru/5T7SVKFTX
3 XHUMUYECKUH COCTaB U CTPOCHUE KIJIETKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 JKusHenesTenbHOCTh KIIETKU 6 https://m.edsoo.ru/MEETZ2D71
P
5 A3MHOICHHE H HEAHMBHAYAIEHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACHCACTBCHHOCTS 1 HSMEHHHBOCTD 8 1.5 https://m.edso00.ru/ONPNXJ7X6
OpraHU3MOB
C .0
7 CIICKIILT OPTAfHEMOB. LICHOBRT 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDB08R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOT'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

JuaexkTpoHHble (HU(pOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 DBOIOLIMOHHASL OMOJIOTUS 9 1 https://m.edsoo.ru/7TF6R1ZROH
2 BOSHHKHOBEHHE 11 pasBHTHE KH3HH Ha 9 0.5 https://m.edso0.ru/OFLS81YB5
3emuie
3 Opranu3Mbl U OKpyXkarolas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
0
4 (-o0bImecTsa ¥ SKOMOTHICCKHE 9 https://m.edsoo.ru/WXWAV S56F
CUCTEMBbI
5) PeszepBHoe Bpemst 2 https://m.edso00.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

[NPOT'PAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC

Ne
n/n

Tema ypoka

buonorus B cucreme HayK

MerTo/1bl TO3HAHUS KUBOM
npuposl. [IpakTnueckas
pabota Ne 1 «Mcnonp3oBanue
pa3IMYHBIX METO/AOB IpU
M3YYEHUH OMOTOTUYECKHIX
00BEKTOBY

buonorunyeckue CUCTCEMBI,
IMPpOLECChI U UX U3YYCHUC

KoaudecTBO 9acoB

KoHnTpoJibHbIE

Bcero
padoTbI

IIpakTuyeckue
padoThbI

0.5

JlaTa
U3ydeHusi

JIeKTPOHHBbIE U (pPOoBbIE
o0pa3oBaTejbHbIe pecypchl

https://m.edsoo.ru/02T4D1UI5

https://m.edsoo.ru/GAB23860W

https://m.edsoo.ru/A7VOYD215

XUMHUYECKUI COCTaB KIETKH.
Bona u muHepanbHbIe COMU

benku. CoctaB u cTpoeHue
0€eJIKOB

depMeHThl — OHOJIOTHYECKHE
Karanusaropsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTaJIUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha mpumepe

0.5

https://m.edsoo.ru/L17LJ590V

https://m.edsoo.ru/V33JNUW5W

https://m.edsoo.ru/\VBPPPBGCD



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD

amMuIa3bl WIK KaTajaas3bl)»

VrineBoanl. JIunuael

Hyxneunoseie kucnorsl. ATO

https://m.edsoo.ru/OJ7NFITI5

https://m.edsoo.ru/\WOELRA9B3

10

Hcropus u MeTo bl U3y4EHUS
xieTku. Knerounas reopus

KieTka kak 1ienocTHas >KuBas
cucrema

https://m.edsoo.ru/JXQMJOGM3

https://m.edsoo.ru/XDCLRAF10Q

11

12

CrpoeHue 3yKapuoTUYECKON
kietku. JlabopaTopHas pabora
Ne 2 «3yuenue crpoeHus
KJIETOK pacTeHH, )KUBOTHBIX,
rpu0oB 1 OaKTepui 1o
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpernapaTax 1 ux
OTIMCaHHE»

OOMEH BEIECTB WA
MeTadOIN3M

0.5

https://m.edsoo.ru/KZ01W5LJY

https://m.edsoo.ru/LOB3I3XYZ

13
14

15

16

dorocunaTe3. XeMOCUHTES
DHepreTuveckuii 0OMeH

JKu3HEeHHBIN UKIT KIETKH.
Jenenue knetku. MuTos.
JlaGopatopnas pabora Ne 3
«Habmonenne MuTO3a B
KJIETKaX KOHYMKa KOpelIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

Buocunres Oenka. Peakius
MaTpUYHOTO CUHTE3a

0.5

https://m.edsoo.ru/\VV882FDGSF

https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/COINPWLF4

https://m.edsoo.ru/540F4L77W



https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W

17

Tpancnsius — OnocuHTes
Oenka

https://m.edsoo.ru/TFDKDDWWM

18

19

Hexnerounsie GopMbI )KU3HU
— BUPYCHI

®opmBbl pa3MHOKEHHS
OpraHW3MOB

https://m.edsoo.ru/9PGS5FAJB

https://m.edsoo.ru/2JLXB4A0OR

20

Meiio3s

https://m.edsoo.ru/SNUXK0X86

21

OOpa3oBaHue U pa3BUTHE
IIOJIOBBIX KJICTOK.
Or1010TBOpPEHHE.
Jlaboparopuas padota Ne 4
«M3y4eHne cTpoOeHUs NOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOITpernaparax»

0.5

https://m.edso0.ru/C29L4DXB8

22

23

24

NupuBunyanbHOE pa3BUTHE
OpraHu3MOB

I'enetnka — HayKa O
HaCJICACTBCHHOCTH U
N3MCHYHNBOCTH

3aKOHOMEPHOCTH
HaclleI0BaHMsI TPU3HAKOB.
MoHorubpuaHoe CKperBaHue

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGOWI2

25

JuruOpuHoe CKpelrBaHue.
3aKOH HE3aBUCUMOTO
HacJeI0BaHUs IPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CLerieHHOe HaclIeJ0BaHue
npu3HaKkoB. JlaboparopHas
pabora Ne 5 «3yuenue

0.5

https://m.edso0.ru/P2SQ5ZGN2



https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

PE3yIIbTaTOB MOHOTUOPUTHOTO
U TUTHOPHUIHOTO CKPEIIMBAHUS
y IpO30(HIIbI HA TOTOBBIX
MUKpOITperaparax»

27

T'enetuka nona. Hacneqosanue
HpI/I3HaKOB, CILCIIJICHHBIX C
IIOJIOM

https://m.eds00.ru/3aGYGV47YM

28

29

30

N3MeHUYnBOCTb.
Henacnencrennas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. M3yuenue
MOIU(PUKAITIOHHOM
W3MEHUYUBOCTH, TOCTPOCHUE
BapHUAIIIOHHOTO PAJa U
BapHallMOHHON KPUBO»

Hacnencreennas
M3MEeHUYUBOCTh. JlabopaTopHas
pabota Ne 7. «AHaNMU3 MyTaIuii
y Ipo30(UIIbl HA TOTOBBIX
MHUKpOIIpenapaTax»

T'eneTuka uenoBeka

0.5

0.5

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

31

32

PesepubIil ypok. O606111eHIE
o teMe «HaciencTBeHHOCTE U
W3MEHYMBOCTH OPTaHU3MOBY

CCJ’ICKI_[I/HI KaK HayKa U IMponecc

https://m.edsoo.ru/E21XRS2EB

https://m.edso0.ru/3128P3L98

33

MeToabl ¥ NOCTHKEHUS
CEJIEKIIUU PACTEHHI 1
JKHUBOTHBIX

https://m.edso00.ru/JSK3Q6WO0J



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J

34

buotexHoorus kak orpacib
MIPOU3BOJICTBA

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://m.edsoo.ru/TAKI9E62K

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposabubie IlpakTuyeckue
n/n Bcero U3y4YeHHsi 00pa3oBaTe/IbHbIE pecypchl
padoThI padoTshI

35 N

1 BOTIORILI METOABL €€ 1 https://m.edso00.ru/6KWQ9KBKU
U3Yy4YEHUS
nu

2 cTopit paSBIETHH 1 https://m.eds00.ru/0SWC47SSX
MIpeICTaBICHHUI 00 SBOIOINH

3 MUKpO3BOITIOIHS 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomymsius Kak sIeMeHTapHas
€MHUILIAa BUJA U SBOJIIOIUH.

4 Jlaboparopuas padota Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHUE BUJIOB 10
MOP(OJIOTHIECKOMY KPUTEPHIOY
JIBroKyIye CUiIbl

5) (amemeHTapHBIEe (HaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
3BOJIIOLIMU
E i 0TO

6 CICCTROHHBIL OTOOP B ©10 1 https://m.edsoo.ru/DY32BUDOO
¢bopmbl
Pe3ynbTaTh! 3BONMIOLMN:
MPUCIIOCOOTIEHHOCTD
OpPraHHU3MOB U

0 .
7 BAAOODpAsOBamHe 1 0.5 https://m.edsoo.ru/WAJHSTLOB

JlaGopatopHnast pabota Ne 2
«Onucanue NpucrnocoOIeHHOCTH
OpraHu3Ma 1 €€ OTHOCHUTEIBHOTO
XapaxkTepay



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

Hamnpasnenus u nytu

o teMe «Bo3HUKHOBEHUE U

8 https://m.edsoo.ru/PI11FI0YV3
MaKpPOIBOJIOIHH

9 HeoOpaTtumocTs 3BoOIONNN https://m.edsoo.ru/CLA9VC5JJ
n 3

10 CTOPHA JKHSIH Ha SEMIIC 1 hitps://m.eds00.ru/MJIYY IMVX7
METO/IbI €€ U3yUCHHUS
T

11 HHOTE3PI HPOHCXONICHIA https://m.eds00.ru/EKNHXBOS2
JKA3HU Ha 3emiie
P 3

12 A3BUTHE AHBHH Ha SEMITE 1o https://m.edsoo.ru/ECINSTF62
3paM | MepHoaaM
OCHOBHBIE ATAIbl 3BOIIOLUU
PacTUTEIILHOTO U 5KHBOTHOTO

T §) Ne

13 MHpa. HIpaKtiieckas pabota 0.5 https://m.edsoo.ru/7K1LYOSCT
1 «M3yueHne HCKOTaeMbIX
OCTAaTKOB paCTeHI/Iﬁ " XJKUBOTHBIX
B KOJINICKIIHUAX >
C

14 OBPEMCHHAT cHCTeMa https://m.edsoo.ru/MWSEXNIYAK
OpPraHUYeCcKOro Mupa
DBOJIIO eJIOBEKa

15 BOTHOMHA ACIOBCK https://m.edso0.ru/ADV3JERUE
(anTpoOmOTEeHE3)

16 Jmwicymme cuist (¢axTopei) https://m.edsoo.ru/D7JZMBYPQ
aHTPOITOTeHe3a
@)

17 CHOBHBIC CTAMMH SBOIIOMHH https://m.eds00.ru/14G19MQ4K
YyeJIoBeKa
YenoBeueckue pacel U

18 MIPUPOJIHBIC ATl TAlUN https://m.edsoo.ru/XL7QKC5PK
YyeJI0BeKa
P i . 00600

19 CCPBHDI YPOK. LIDODIICHIE hitps://m.eds00.ru/R6L7VY2GB



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB

pa3BUTHE )XKU3HU Ha 3eMiie)»

20

21

DKoIOoTH KaK HayKa

Cpenpl oOuTaHus u
IKOJIOTHYECKUE PaKTOPHI

https://m.edsoo.ru/K46 KON56I

https://m.edsoo.ru/DCOIEUICY

22

23

AOGuotnueckue GaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHUH u3
pa3HBIX MECT OOUTAHHSIY.
Jlaboparopnas pabota Ne 4.
«BnusiHEE cBETa Ha POCT U
pa3BUTHE YCPEHKOB KOJIEYCay»

buoTtuueckue GaxTopsl

0.5

https://m.edso0.ru/G7NF3P1NM

https://m.edso0.ru/A6Z8MGNQOR

24

DKOJIOTUYECKHE XapaKTEPUCTUKU

nonyisanuy. [Ipaktuaeckas
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbl CpeIHero
001ero oopazoBaHus

ChopMupoBaHHOCTh 3HAHUH O MECT€ M POJM OHOJOTMHM B CHUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HAyK, B
(GOpMHPOBAHUN COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTUHbBI MHUpPa W HAyyHOI'O MHUPOBO33PEHHUS; O BKIIAJE
POCCHMCKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHONW IPaMOTHOCTH Y€I0BEKa AJIs
pelIeHNs KU3HEHHBIX 3a7a4

YMeHue pacKkpbIBaTh COAEp)KaHUE OMOJIOTMYECKUX TEPMUHOB M MOHSATHUMN: KU3Hb, KJIETKA, OPraHU3M; METab0oIN3M
(0OMEeH BelIEeCTB U MPEBPAILEHUE dHEPTUH), FTOMEOCTa3 (CaMOpEeryJsilus), ypOBHEBas OpraHU3alUsl )KUBBIX CHUCTEM,

caMOBOCIIpou3BeieHre (PEMPOAYKIIHS ), HACIECTBEHHOCTh, U3MEHUUBOCTD, POCT U PA3BUTHE

YMeHue uznaratb OMOJOrMYECKHE TEOpPUM (KJIETOYHAas, XPOMOCOMHas, MyTaluoHHas1), 3akoHbl (I. Mengens, T.
Moprana, H.1. BaBunoBa) u yueHus (0 IEHTpax MHOTooOpasusi U MPOMCXOXKAEHUs KyJIbTYpHbIX pactenuit H.U.
BaBuiosa), onpenensats rpaHULIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BiaieTh METOJaMU HayqyHOTO MO3HAHMsI B OMOJIOTHH (HaOII0/IeHNE W OMTUCAHUE KHUBBIX CHCTEM, IPOLIECCOB
U SIBJICHUH; OpraHM3alus W IpPOBEACHUE OMOJIOTMYECKOTO AKCIEPUMEHTA, BBIIBUKEHHWE TMIIOTE3bl; BbISBICHUE
3aBHCHUMOCTH MEXAY HCCIeNYEeMbIMA BEIMYMHAMHU, OOBSCHEHHE TIOIYYEHHBIX PE3yJIbTaTOB, HCIOIb30BAaHHBIX

HAay4YHBIX HOHﬂTHﬁ, TGOpI/Iﬁ 1 3aKOHOB; YMCHHE JCJIaTh BBIBOJIbI HA OCHOBAHWH ITOJTYUYCHHBIX pGSYJ'II)TaTOB)

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJabTara

1

2

3

4

5

YMmenune BBIACIIATE CYHICCTBCHHBIC IIPU3HAKHW BHUPYCOB, KIICTOK IIPOKAPHOT W OYKAPHOT, OAHOKJIICTOYHBIX U

MHOT'OKJIETOYHBIX OPraHU3MOB; 0COOEHHOCTH IIpoucccoB obOMeHa BCIICCTB W MPCBpPAlICHHA JSHEPIrUU B KIICTKE,




(1)OTOCI/IHT€33, IJIACTUYECCKOTO M OSHEPIreTUYCCKOI'O O6MCHa, XEMOCHHTE3a, MHTO34a, Meﬁ03a, OIINIOAOTBOPCHUA,

pPa3MHOKEHUS, UHAUBUIyaJIbHOTO PAa3BUTHSI OpraHu3Ma (OHTOIeHe3)

YMenue MNPUMCHATH ITOJYYCHHBLIC 3HAHUSA JIA 00BsACHEHHNST OHMOIOTHYECKUX mponeccoB u HBHGHHﬁ, AJI1 IPUHATUA

MPAKTUYCCKUX peH_IeHI/Iﬁ B HOBCGI[HCBHOfI JKHM3HH B ICIIAX obecrneueHust 0€30IACHOCTH CBOETO 3J0POBbA U 300POBbBA

6 OKPY’KaIOIIMX JII0JIeH, COOII0AEHNI HOPM I'PAMOTHOI'O IIOBEJIEHUS B OKPY)KAOLIEH MPUPOAHON cpele; NOHUMaHKe
HEOO0XO/IMMOCTH HCIOJIb30BAHUS JOCTH)KEHUM COBPEMEHHOW OMOJOTMM M OMOTEXHOJOTMH [yl PalMOHAIBHOTO
IPUPO/IONOIB30BAHUS
YMeHue pemiaTh 3J€MEHTapHble T€HETHYEeCKHE 3a/add Ha MOHO- U JUTMOpPUAHOE CKpELIMBaHME, CLEIIEHHOE

7 HACJIEJOBaHME; COCTABIIATH CXEMbl MOHOTMOPHUIHOTO CKPELIMBAHUS JJIsl IPECKAa3aHUs HACJIEeI0BaHUS MPU3HAKOB Y
OpraHU3MOB

8 YMeHue BBHINONHATH JIAOOPATOPHBIE M TMPaKTHYECKHe paboThl, coOmoAaTh mpaBuia mpu pabore ¢ y4eOHBIM H
1ab0paTOPHBIM 000PYIOBaHHEM
YMeHue KpUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATh UHPOPMAIINIO OMOJIIOTUYECKOTO COAEPIKAHUSI, BKIIIOUYAIOLIYIO

9 IICEB/IOHAYYHBIE 3HAHMS U3 pa3IUyHbIX UCTOUHMKOB (CMU, HaydHO-IONYJIsIpHBIE MaTepUabl); ITUYECKHE aCIIEKThI
COBPEMEHHBIX MCCIEIOBAHUIN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUU

10 YMeHue co3/aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHHUs, 000011as OGMOIOrHYeCKyl0 HHPOPMALIUIO U3
HECKOJIbKUX UCTOYHUKOB, IPaMOTHO MCIOJIb30BATh MOHATHIHBIN anmapar 61Moi10run

11 KUIIACC
Kon . .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbl CpeIHEro
NpoBepPsieMOro
P o01iero o6pa3oBaHus
pe3yJbTarTa
1 CdopmMupoBaHHOCTh 3HaHHM O MecTe M POJM OWOJIOTMHM B CHCTEME HAaydyHOTO 3HaHUS €CTECTBEHHBIX HayK, B



(GbOpMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOH KAapTHUHBI MHpAa W HAYYHOIO MHUPOBO33PEHHMs; O BKIIAJC
POCCHICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMONOTHH; (DYHKIIMOHAIEHOW IPAaMOTHOCTH YEJIOBEKa JUIS

pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue pacKkpbeIBaTh COJIEpKaHUE OMOJOTUYECKHX TEPMHUHOB M TOHSATUHN: BHUJ, TOMYJISALHNS, TeHO(OH, 3BOIIOIUS,
JIBUKYIIME CUIBl ((DaKTOPbI) 3BOJIONUH, MPUCHIOCOOIECHHOCTh OpPraHU3MOB, BHI000pa30BaHHE, HKOJIOTMUYECKUE
(dakTopbl, IKOCHCTEMa, MPOAYIEHTHI, KOHCYMEHTBI, DPEIYyLEHThI, IEMH MHUTAaHUSA, SKOJOTHYecKas MUPaMUIa,

OuoreorieHo3, buocdepa

YMeHue nznaratb OM0JIOrHYECKre TeOpUH (3BOJIOIMOHHAs Teopust Y. JlapBuHA, CHHTETHYECKAsk TEOPHsl BOJIIOLNN),
3aKOHBI M 3aKOHOMEpHOCTHU (3apojsimieBoro cxonactsa K.M. bapa, yepenoBaHus IiaBHbIX HallpaBJIEHUH W IyTel
sBomrornu A.H. CeseprioBa, yuenust o 6uocepe B.M. BepHanckoro), onpenensite rpaHUIbl UX MPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BJIaACTb METOJAMH HAYYHOI'O ITO3HAHUA B Orooruu (Ha6J’IIOI[CHI/Ie H OIIMCAHHC JKUBBLIX CUCTCM, IIPOLIECCOB
u HBHCHHﬁ; opraHuzanuvs U IIPOBCIACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABHUIKXCHUC TUIIOTC3bI; BBIABJICHUC
3aBUCUMOCTH MCXKAY HCCICAYEMBIMHU BCIWYMHAMHU, 00BsICHEHHE IMOJIYYCHHBIX PE3YIbTATOB, HCIIOJIB30BAHHBIX

HAay4YHBIX HOHSITHfI, TGOpI/Iﬁ 1 3aKOHOB; YMCHHC JCJIaTh BbIBOJbI HA OCHOBAHWUH ITOJTYUYCHHBIX pe3y.]'IBTaTOB)

YMeHHue BBIACHATh CYINIECTBEHHBIC TPU3HAKKA CTPOCHHS OHMOJIOTMYECKHX OOBEKTOB: BHUIOB, OIS,
MPOJIYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTE€OIIEHO30B U YKOCHCTEM; OCOOCHHOCTH MPOIECCOB HACIIEACTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOIO 0TOOpa, BHMI000pa30BaHUs, NPUCHOCOOJIEHHOCTH OPraHMU3MOB, JIEHCTBHS
9KOJIOTUYECKUX (PaKTOPOB HAa OPraHM3MBbI, MEpEeHOCa BEIECTB U MOTOKA YHEPTUU B IKOCHCTEMaX, aHTPOIIOTE€HHBIX
MU3MEHEHHH B DKOCHUCTEMaX CBOCH MECTHOCTH, KPYyTOBOPOTA BEIIECTB U OMOTEOXUMHUECKUX ITUKIOB B Onocdepe

YMeHue NPUMEHATh MOJY4YEeHHbIe 3HaHUSA A OOBSICHEHUS OMOJIOTMYECKHX MPOIECCOB U SBICHUH, A MPUHATHS
NPaKTUYECKUX PEUICHUH B IMOBCETHEBHON KHU3HH B IENISAX 00ECIIeYeHUsT 0€30MMacHOCTH CBOETO 3/I0POBBSI M 370POBBS
OKPY’KaIOIIMX JII0JIeH, COOII0AeHNsI HOPM T'PAMOTHOTO TIOBEJICHUS B OKPY)KAIOILIEH MPUPOAHON cpeie; MOHUMaHue

HCO6XOI(I/IMOCTI/I HCIIOJIb30BaHUS JOCTHKEHUM COBpCMeHHOﬁ Ouosorun JI pallMOHAJIBHOT'O IPUPOAOIIOJIBb30BAHUA

YMenue pemaTb 3JICMCHTApPHBIC OHOJIOTHYECKHUe 3ala4yi, COCTABJIATH CXEMbI IICPEHOCA BCIICCTB U OHCPIrUU B




sKocHucTeMax (IIeNy TUTaHUs)

YMeHHe BBINONHATH JAOOpAaTOpHbIE M MpaKTUYECKHue padoThI, COONIOAATh MpaBWiia MpH paboTe ¢ y4yeOHBIM U

8 nabopaTopHBIM 000PYI0BAaHUEM
YMeHHe KPUTHYCCKU OIEHUBATh M MHTEPIPETHPOBATh HHPOPMALIMIO OMOJIOTHYSCKOr0 COACPIKAHMS, BKIIIOYAIOITYIO

9 IICEBJOHAyUHbl€ 3HAHUS W3 Pa3IM4HbIX UCTOUYHUKOB (CMMU, HayuHO-mOIyJspHBIE MaTepHalbl); pacCMaTPUBATh
IO0ANBHBIC JKOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, (OPMHpPOBATH IO OTHOIICHHWIO K HUM COOCTBEHHYIO
ITO3HIUIO

10 YMeHue co3/aBath COOCTBCHHBIC TUCHMEHHBIC U YCTHBIE COOOIIEHUs, 0000IIas OHOIOrHIecKyo nH)OpPMALHIO U3

HCCKOJIbKUX UCTOYHHUKOB, I'PAMOTHO HUCII0JIb30BAaTb MMOHATHHHBINA alrnapar OHoJI0ruu




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJTACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 buonorus kak Hayka
11 buonorus — nHayka o >xuBoil mpupozae. Ponp Ouonoruu B (GoOpMHpPOBaHMM COBPEMEHHOM HaydHOM KapTuHbl mupa. Cucrema
' OMOJIOTNYECKUX HAayK
12 Mertonpl No3HaHUSA >KUBOM HpUPObl (HAOIIOAECHUE, SKCHEPUMEHT, ONMCAaHUE, U3MEpeHue, Kiaccu(uKalus, MOJCIUPOBaHHE,
CTaTUCTHYECKasi 00paboTKa TaHHBIX)
2 JKuBble cucTeMbl U X OpraHu3alus
2.1 JKuBble cucreMsl (6MOCHUCTEMBI) KakK MpeaMeT u3ydeHus ouonoruu. CBoiicTBa GuocucTeM U UX pasHOOOpasue
59 YpoBHU oOpraHuzanud OHOCHCTEM: MOJICKYJISIPHO-TEHETHUYECKUN, KJICTOYHBIM, OpPraHW3MEHHBIM, MOMYJISIIMOHHO-BUOBOM,
' HKOCUCTEMHBII, OnocepHbIit
3 XVMHYECKUH COCTaB U CTPOCHUE KIIETKU
31 XUMHYECKUH COCTaB KJIETKH. XUMHUYECKHE 3JIEMEHTHI: MAaKpOAJIEMEHThl, MUKpPO3JIeMEeHThl. Boja M MuHepalbHbIE BELIECTBa.
' @OyHKIMHU BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [lonaepkanne ocCMOTHYECKOro GaiaHca
benku. CocraB u cTpoeHne OenKOB. AMHUHOKHCIOTHI — MOHOMeEpHI OenkoB. HezameHuMble M 3aMEHUMblE aMHUHOKHCIOTBHI.
AMUHOKHCIIOTHBI CcOCTaB. YPOBHM CTPYKTYphl O€IKOBOIl MOJeKyjbl (IepBUYHAs, BTOPUYHAs, TPETHUYHAS W YeTBEPTHYHAS
3.2 CTPYKTypa). XuMHUECKHEe CBOMCTBa OenkoB. bronornueckue GpyHkImu 6enKoB.
®epMeHThl — Ouosornyeckue katanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIM IIEHTp, cyOcTpaTHas cHenupUuIHOCTb.
Kodepmentsl. Buramunbl. Otiauunst pepMEeHTOB OT HEOPraHUYECKUX KaTalu3aTopOB



VYrneBoabl: MOHOCaxapuabl (INII0K03a, pubo3a U ae30kcuprbo3a), nucaxapubl (caxaposa, JIaKTo3a) U MoJucaxapuabl (Kpaxmall,

TJIMKOTEH, LIeJUTI0103a). buonornyeckue GpyHKINU yrieBOIOB.

33 Jlunuasl:  TPUTIULEPHUABL, cTepounsl, Qochomunuasl. ['mapodunsHO-THAPOPOOHBIE cBOiicTBa. buonormueckue QGyHKIHH
munuaoB. CpaBHEHHE YTIeBOI0B, OEIKOB U JTUMUAOB KaK HICTOYHUKOB SHEPTUU
3.4 Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MmoHOMepsl HyKIeMHOBBIX KucaoT. Ctpoenne u pynkiuu [JHK. Ctpoenue
' u ¢pyukiun PHK. AT®: ctpoenue u pyHkumn
3.5 [{utonorus — Hayka o kieTke. Kinerounas teopus. MeTobl u3ydeHus KIETOK
36 Knerka kak memoctHas xuBas cucrema. OOmIMe NMpHU3HAKU KJIETOK: 3aMKHYyTas HapyxHas memOpana, monekynsl JIHK kak
' FeHEeTUYECKUH anmnapar, cucTeMa CUHTe3a Oenka
37 Tunsl KIETOK: dyKaproTHdeckas U npokapuotudeckas. OcCOOEHHOCTH CTPOEHHUS MPOKapUOTHUYECKOH KkieTku. Kiietounast creHka
' Oaktepuii. CTpoeHHE 2YKapUOTHIECKOHN KIeTKU. OCHOBHBIE OTINYUS PACTUTEIbHON, )KUBOTHOU U TPUOHOMN KIIETKH
[ToBepXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOYHAS CTEHKA, TIIMKOKAIHNKC, uX (GyHkiuu. [lnazmMaTinueckas memOpaHa, e€ cBOICTBa U
¢bynakuu. urormazma u e€ opranouapl. OnHOMEMOpaHHBIE OpraHOWMIBI KIIETKH: SHAoIIazMatudeckas cetb (JIIC), anmapar
3.8 [Nonbxu, mu3ocomsbl. [1oryaBTOHOMHBIE OPraHOU/IbI KJIETKH: MUTOXOHJPUH, IacTubl. [IporncxoxieHne MUTOXOHPUI U MJIaCTU.
Bunsl mnactua. HememOpanHbie opraHOUIbl KIETKH: PUOOCOMBI, KIETOUHBIA LIEHTP, PECHUYKH, KI'yTUKH. DYHKIMH OpraHOMIO0B
KJIeTKU. Britouenus
3.9 SAnpo — peryasaTopHslii LeHTp kieTku. CTpoeHue sipa: saepHas 000104Ka, KapuoIlla3Ma, XpOMaTHH, SJIPHIIKO. XpPOMOCOMBI
3.10 TpaHCTIOPT BEIMIECTB B KJIETKE
4 KuzHenesTenbHOCTh KIETKU
OOmeH BemiecTB, WM MeTa0OIN3M. ACCUMUIIAIMS (TNIACTUYECKUI OOMEH) M JUCCUMMIISIIMS (SHEPreTHUecKuii oOMeH) — JiBe
4.1 CTOPOHBI €IMHOTO MpoIecca MeTabonau3ma. Tumsl oOMeHa BelecTB: aBTOTpOGHBIN U reTepoTpodHbIi. Pobk ¢pepmeHTOoB B 00MeHE
BELIECTB U IIPEBPALLICHUH SHEPTUU B KIIETKE
49 ®otocunte3. CeroBas u TeMHOBas (a3el doTocwHTe3a. Peaknum dotocuHTe3a. DhPexkTuBHOCTH (GOTOCHHTE3a. 3HAUYCHHE

(I)OTOCI/IHTCBB. JJIA )KU3HU Ha 3emite. Biousnaue YCJ'IOBI/Iﬁ CpCAbl Ha (bOTOCI/IHTe3 M CIOCOOBI MOBHIIICHUS €ro MNPOAYKTUBHOCTH Y



4.3

KYJIbTYPHBIX PACTCHHUH.

XeMocuHTEe3. XEeMOCHHTE3UpYIole OakTepun. 3HaYeHNE XEMOCHHTE3a JUIS KU3HU Ha 3emiie
OHepreTuyecknii oOMeH B KJeTke. PaciieruieHue BEIIeCTB, BBIICICHHE U aKKyMYJIMPOBAaHUE SHEPrUM B KIETKE. JTarbl
sHepreTuueckoro obmena. [nmkonm3. bpoxkenue u ero Buubl. KUCIOpPOZHOE OKHCICHHWE, WU KIECTOYHOE JIbIXaHUE.

D¢ hEeKTUBHOCTh IHEPTETUISCKOTO 0OMEHA

4.4

4.5

Peakumu marpuuHoro cunrte3a. ['enermueckass mHpopmamus u JIHK. Peanmsanms renetmueckoil umH(pOpMAlMU B KIETKE.
['enetnueckuii kox u ero cpoiicra. Tpanckpunuus — Mmatpuusbiil cunre3 PHK. Tpancasuusa — 6uocunres 6enka. KoaupoBanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oenka

Hexnerounsie ¢opmbr xu3sHu — Bupycbl. Mcropus otkpsitus BupycoB (/I.M. MBanoBckuii). OcoO€HHOCTH CTpOEHHUS HU
KHU3HEIEATEILHOCTH BUPYCcOB. baktepmodaru. Bomesnn pacrenwmii, )KMBOTHBIX M YEJIOBEKa, BBI3BIBAGMbIC BHpycaMu. Bupyc

ummyHoaedunura genoseka (B1UY) — Bozoyaurens CIIN/a. [IpodunakTtuka pacnpocTpaHeHUs: BUPYCHBIX 3a00IeBaHUi

PasmuoxeHne n HHIUBHUAYAJIBbHOC PA3BUTUC OPIraHU3MOB

5.1

5.2

Krnerounslif nuki, wim xu3HeHHbIH UK kineTku. MaTepdasza u murtos. Ilponeccsl, nporekatomue B nuTepdasze. Permkanus —
peakmust matpuunoro cuHtesa JJHK. Ctpoenune xpomMocom. XpoMOCOMHBIN HaOOp — KapuOTHUI. [[UTIJIOMIHBINA U TaruIOWIHBIN
XpOMOCOMHBIE€ Ha0Opbl. XpoMaTuabl. L{luTonsornyeckre OCHOBBI Pa3MHOKEHUS U MHAWBUYAJIbHOTO Pa3BUTHSI OPraHU3MOB.

Jenenune knerkn — muto3. Cragum murosza. [Ipouecchl, mpoucxosamye Ha pa3HbIX CTAIUSAX MUTO3a. BHOJIOTMYECKUI CMBICI

MHUTO3a
CDOpMBI PAaSMHOXKCHUS OpPTraHU3MOB: 0Oecrolioe H IOJIOBOE. Bugsr OecroJioro PASMHOXCHUA: ACITICHUC HAABOC, ITIOYKOBAHHUEC OJHO-
N MHOT'OKJICTOYHBIX, cn0p006pasoBaHHe, BEIr€TaTUBHOC PA3MHOXKCHUC. I/ICKyCCTBeHHOC KIIOHUPOBAHUC OpPraHu3MoB, €TI0

3HA4YCHUC OJI CCIICKIINU

5.3

5.4

[TonoBo€ pa3MHOKEHUE, €T0 OTIINYUS OT OECIIONOrO.
Meiio3. Cragun meitosa. [Ipomeccel, mpoucxoasmue Ha cragusix meiio3a. IloBenmenne xpomocom B Mmeio3e. Kpoccunrosep.

Bbuosornueckuii cMbICH ¥ 3HaYEHHE MeH03a

TI'amerorenes — mnmponecc O6p330BaHI/I$I IMMOJIOBLIX KJICTOK Yy JKUBOTHBIX. ITonoBele XKene3bl: CEMEHHUKHU U SUYHHKH. O6paBOBaHI/Ie n




5.5

6.1

Pa3BUTHEC II0JIOBBIX KJIIETOK — TIaMET (CHepMaTOBOI/I,I[, HﬁHeKHCTKa) — CIIEPMATOI'€HE3 KU OOI'CHE3. OcobenHoct CTPOCHUA

AWLIEKIIETOK U criepmaro3ouaoB. Omnogorsopenue. Ilaprenorenes

WunuBuayansHoe pa3BuUTHE (OHTOTeHE3). DMOpHOHaNbHOE pa3BUTHE (IMOpHOTeHe3). DTambl 3MOPUOHAIBHOTO PA3BUTHUS Y
MO3BOHOYHBIX KUBOTHBIX: JpoOJIeHUE, racTpyisinus, opraHorenes. [locramOproHansHoe pa3BuTue. THIIBI MTOCTIMOPHOHAIBHOTO
pasBUTHSL: NpsAMOe, HempsiMoe (JIMYMHO4YHOE). BiMsHue cpeiapl Ha pa3BUTHE OpPraHU3MOB; (DAKTOpBI, CIOCOOHBIE BBI3BIBATH
BPOXJIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTAaJIUU PA3BUTHS
HacnenctBeHHOCTh M MN3BMEHYUBOCTH OPTaHU3MOB

[Tpenmer u 3agauu reHeTuku. Mcropus pa3BuTus reHeTuku. Bkmag poccuickux M 3apyO€KHBIX YUEHBIX B pa3BUTHE M'€HETHKH.
MeTtoibl TeHeTUKH (TUOPUI0IOTUYECKUHM, IUTOTEHETUUECKUM, MOJIEKYIIpHO-TeHETUYeCKUii). OCHOBHBIE T€HETUUECKHUE TIOHATHUS.

I'eneTnueckas CHUMBOJIMKA, UCIIOJIb3YECMas B CXEMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJIEJI0BaHUS NPU3HAKOB, YycTaHOBIEeHHble [. Mennenem. MOHOrMOpuUAHOE CKpelllMBaHUE. 3aKOH
enHo00pa3us ruOpuaIoB nepBoro nokojieHus. [lpaBuno nomMuHMpOBaHMA. 3aKOH PACIIEIUIEHUs] MPU3HAKOB. [ MIoTe3a YMCTOTHI
ramerT. [ToHOE 1 HENMOJIHOE TOMUHHUPOBAHMUE.

JurubpunHoe ckpenuBaHue. 3aKOH HE3aBHCHMOI'O HAaclle[JOBaHMs NpU3HAKoB. LlUToreHermyeckue OCHOBBI JTUTHOPHAHOTO
CKpeIllMBaHUs. AHalIU3Upylollee ckpeuBanue. Vcrnonb3oBaHue aHaIM3UPYIOLIEro CKPEIIMBAHUS JUIsl ONpeNeleHHs] TeHOTUIIa

ocobu

6.3

CuennenHoe HacnenoBanue npusHakoB. Pabora T. Moprana mo cuenjieHHOMY HacieloBaHUIO TeHoB. Hapyienue cuensieHus
TEHOB B PE3YyJIbTAaTE KPOCCUHIOBEpAa. XPOMOCOMHAs TEOPUS HACIEACTBEHHOCTH. | eHETHUeCKHEe KapThl.
I'eneruka nosa. XpoMOCOMHOE ONpPENEIEHHUE 10Ja. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U Te€TepOraMeTHbIE

OpTraHHU3MBI. HaCJ'[e,HOBaHI/Ie IMPHU3HAKOB, CHOCIVICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. Buabl N3MEHUMBOCTH: HEHACIIEICTBEHHAS W HACIEACTBEHHAs. POJb cpelibl B HEHACIIEICTBEHHON U3MEHUYNBOCTH.
XapaxkTepucTuka MOAU(PUKAIIMOHHON U3MEHUMBOCTH. BapualoHHblil psa U BapualionHas kpuBas. Hopma peakuuu npusHaxa.

KonnuecTBeHHBIC U KAUSCTBEHHBIC IMPU3HAKN U UX HOpMaA pCAKIUU. CBoiicTBa MO,Z[I/I(I)I/IKaLII/IOHHOI\/'I HN3MCHYHUBOCTHU



6.5

HacnencrBeHHast, WiaM reHOTUIIMYECKasi, ©3MeHUMBOCTh. KoMOMHaTHBHAs M3MEHUYMBOCTh. Meio3 1 1oJI0BOI Ipolecc — OCHOBA
KOMOWHATHBHON M3MEHYMBOCTH. MyTannoHHass M3MeHUMBOCTh. Kiaccudukanus mMyTanuid: TeHHbIE XPOMOCOMHBIE, T€HOMHBIE.
Yacrora u mpuyuHbl MyTanuii. Myrarenssie (akTopbl. 3aKOH TOMOJIOTUYECKHX PsIOB B HaclleACTBeHHOW m3meHdnBoctu H.U.

BasuiioBa

6.6

7.1

'eneruka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl TEHETHUKH 4YEJIOBEKA: TI'€HEAJTOrHYecKuid, OJIM3HEIOBbIH,
[UTOTEHETHUYECKUN, OMOXMMHUYECKUH, MOJIEKYIsIpHO-TeHeTuuYeckuii. CoBpeMEHHOE ONpe/esieHne TI'e€HOTHUIIA: IOJHOT€HOMHOE
CEKBEHUPOBAaHHUE, TEHOTUIHPOBAaHKE, B TOM yuciie ¢ nomouibio [1I[P-ananu3a. HacnencrBennsie 3a001€BaHus YeIOBEKa: T€HHBIE
0one3Hu, OOJNE3HM C HACIEICTBEHHON HpPepacoyioKEHHOCTbIO, XPOMOCOMHbIE Oosie3HH. COMaTH4eCKHME U TIe€HEpaTHBHbBIE
myTauuu. [IpuHOUOBEL 310pOBOTO 00pas3a >KU3HU, AUATHOCTUKH, MPOMUIAKTUKU U JICYCHUS TeHETUYECKUX Oone3Hed. Memuko-
TeHEeTUYECKOEe KOHCYJIbTUPOBaHKE. 3HAYCHUE MEIUIIMHCKON T'eHETUKU B IPEOTBPAIICHUH U JICUCHUN T'eHETHYECKUX 3a00JIeBaHUI

yeJioBeKa
Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUH

CenekIus Kak HayKa U MPoIlecC. 3apoKIeHUEe CeNIeKIuu U noMmectukarus. Yuenue H.W. BaBunoBa o nieHTpax mpoucxoxIeHUs 1

MHOT000pa3us KyIbTYpHBIX pacTeHUM. L{eHTphI MPOUCX 0K ACHHS TOMAITHUX KUBOTHBIX. COpT, MOpOa, ITaMM

7.2

7.3

11 KUIIACC

CoBpemMeHHbIE METOABl CeleKIMH. MaccoBbIi M WHIAUBUIYalIbHBIH OTOOpPHI B CEIEKIMU PAaCTEHUN M KUBOTHBIX. OIleHKa
sKcTepbepa. bin3kopoacTBeHHOE ckpenrBaHue — UHOpuAMHT. Yucras nuHusa. CKpelmyBaHMe YHMCTHIX JMHUK. [eteposuc, umum
ruOpunHas cuina. HeponactBeHHoe ckpemuBanue — ayrOpuauHr. OtnanéHHas ruOpuauzanus u e€ ycnexu. VckyccTBeHHBIH

MYTArceHe3 U MOJIYUYCHHUC IMMOJIUIIOUIOB. I[OCTI/I)KCHI/IH CCIICKIIMH paCTeHHﬁ, JKUBOTHBIX U MUKPOOPTaHNU3MOB

buotexHonoruss kak OTpacib MPOW3BOACTBA. |'eHHas HWHKeHepHs. JTambl co3fanus pexomOuHanTHoW JIHK u TpaHCTeHHBIX
opranu3moB. Knerounas wumHxeHepus. KieTouHele KynabTypbl. MHKpPOKJIOHAJIbHOE pa3MHOXKeHUE pacTeHuid. KiioHupoBanue
BBICOKOTIPOTYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPTraHW3MOB. JKOJOTWYECKHEe U dTHYeckue mpodiembl. [MO — reHeTH4yecku

MO,Z[I/I(I)I/IL[I/IpOBaHHBIC OpTraHHU3MbI



Kon

1.1

IIpoBepsiemMblii 31€eMEHT COEPKAHUSA

DBONIOIIMOHHAST OMOJIOTHS

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeujerenbcTBa IBOIONMH. [laleOHTOIOTHYECKHE: TIOCIIE0BATEILHOCTh TIOSBICHHS BHIOB B MAJICOHTOJIOTUYECKOM JICTOIUCH,
nepexoanbie Gopmbl. buoreorpaduueckue: cxonacTBo u pasznuune dayH U GIOP MATEPUKOB M OCTPOBOB. DMOPHOIOTHYCCKHE:
CXOJCTBA U PA3IUYUs SMOPHOHOB Pa3HBIX BUJOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAIOTUYHBIE,
PYAUMCHTApPHBIC OpraHbl, aTaBU3MBbI. MOJIGKYJIﬂpHO-6I/IOXI/IMI/I‘~I€CKI/IGI CXOACTBO MCXAaHHU3MOB HACJICACTBECHHOCTU U OCHOBHBIX

MeTa00INYECKUX HYTeﬁ Y BCEX OpraHu3mMoB

1.2

OomounonHas teopust Y. Jlapsuna. IIpeamnochliku BO3HMKHOBEHHUS JapBUHHU3MA. JIBHXKyIIHME CHIIBI 3BOJIOLMM BHUJIOB IO
HapBuHy (M30BITOYHOE pPAa3MHOKEHHWE TIPU OTPAHHMYCHHOCTH PECYpCcoB, HeompenenéHHas H3MEHUYMBOCTh, Ooppba 3a

CYILIECTBOBAHUE, €CTECTBEHHBINH 0TOOD)

1.3

1.4

1.5

CuHreTrnueckas TCOpHA DSBOJJIOLUA (CTQ) U OCHOBHBIE €€ ITOJIOXKECHUS. MI/IKPOBBOJHOLII/IH. HOHYJ'ISIHI/IH KaxKk CJMHHIa BHUIAa H

9BOJJIIOIINH

JBwxyue cuibl (pakTopbl) HBOJIOINMM BUAOB B Ipupoje. MyTalMOHHBIM mpolecc M KOMOMHATHBHAs HM3MEHYHBOCTD.
[TonynsiuonHble BOHBI U Japeld reHos. M3omsumst u murpanus. EctecTBeHHBIH 0TOOP — HaNpaBisIOMIUNA (akTOp HBOJIOLUU.
®DopMBbI ecTECTBEHHOTO 0TOOPA.

[TpucrnocoOaeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3BoJoNuH. [IpuMepsl mpucnocobiieHnid y opraiu3MoB. Apomopdo3bl U
UNO0aJaNTalNH.

Bunx u Bunoo6pazoanue. Kpurepun Buma. OcHOBHBIE (hOPMBI BU1000pa30BaHUS: T€OTrpaPUIECKOE, IKOJIOTHIECKOE

MakponsBosmrorys. @DopMbl IBOJIIONUH: (hUIIeTHYECKast, TUBEPTeHTHAS, KOHBEPTeHTHAsI, mapasuiesbHas. HeoOpaTuMoCTh 3BOTIOIIHI

Bo3HuKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie




2.1

JloHayuHbl€ TIPEACTABICHUS O 3apOKAEHUM >KW3HM. HayuHbple IMmore3bl BO3HUKHOBEHHUS >KM3HM Ha 3emiie: a0MOreHe3 u
IaHCHepMusA. XUMHYECKas SBOJIIOLMS. OKCIEPUMEHTAIBHOE IIOATBEPXKACHUE XHMHUYECKOM sBosonuu. HavanpHble 3Tarsl
Ouonornyeckoit sBomonun. I'nnoreza PHK-mupa. IlepBeie kinetkn u ux 3Boironus. @opMupoBaHre OCHOBHBIX TPYII KHBBIX

OpraHu3mMoB

2.2

PazButue xu3znu Ha 3emiie 1o spam u nepuoaam. Karapxeit. Apxelickas u npoteposoickas 3pbl. [laneosoiickas 3pa u eé
MEPHUObl: KeMOPUNUCKUN, OpIOBUKCKHMA, CUIYPUHCKUN, TEBOHCKHI, KaMEHHOYTOJIbHBIH, MepMcKuid. Meso3oilickas 3pa u eé
IIEPUOJIBI: TPUACOBBIN, FOPCKUH, MEJIOBOM.

Kaitno3oiickas 3pa u €€ nepuojpl: MajeOreHOBbI, HEOT€HOBbIN, aHTPOIIOT€HOBBINA. XapaKTEpUCTUKA KIUMATa U Ie0JIOTHYeCKUX
nporieccoB. OCHOBHBIE ATambl 3BOJIOIUU PACTHTEIHLHOTO W JKUBOTHOTO MHpa. ApoMopdo3bl y PaCTCHHH W IKUBOTHBIX.

HOSIBJ'IGHI/IG, pacuBET U BBIMUPAHHUC I'PYIII ) KUBbIX OPIraHU3MOB

2.3

Cucrema OpPraHu4YCCKOro Mrupa Kak OTpaKCHUC 5BOJIFOIIHNH. OCHOBHBIE CHCTEMAaTHYCCKHE T'pyHIibl OpraHnu3mMoB

2.4

2.5

2.6

OBonronus 4enoBeka. AHTPONOJIOrUs Kak Hayka. Pa3BUTHE NpEACTaBICHUI O NMPOMCXOKICHUM 4eloBeKa. MeTolbl U3ydeHus
aHTpornorexe3a. Cxo/JICTBa U pa3INyusl YEI0BEKa M )KUBOTHBIX. CHCTEMATUYECKOE MTOJI0KEHUE YEIIOBEKA.
JiBrxyue cuibl (akTopbl) aHTpororeHesa. HaciencTBeHHas U3MEHYMBOCTh U €CTECTBEHHBIM 0TOOp. OOIiecTBeHHbIH 00pa3

YKW3HU, U3TOTOBJICHUE OPYAUM TPYIa, MBILIJICHHUE, PEYb
OcCHOBHBIE CTaaUU W BETBU SBOJIONMM YEJIOBEKAa: aBCTpajomuTeku, YemoBek ymensiii, UemoBek mnpsMoxojsniuii, YemoBek

HeaHHepTaHBCKHﬁ, Yenmosek paSYMHLIﬁ. Haxonku nckomaeMbIX OCTAaHKOB, BpEM:A CYHICCTBOBAHMUA, 00J1acTh pacnnpoCTpaHCHUA,

00BEM roJIOBHOTO MO3Ta, 00pa3 KU3HU, OPyIUs
Yenoseueckre pacbl. OcHOBHBbIE OOJIBIIME pachl: €BpONeou]Hasi (eBpa3uiicKasl), HErpo-aBCTpalioM/iHas (SKBaTOpHalibHas),
MOHIOJIOWHAsA (a3MaTCKO-aMepUKaHCKas). UepTbl MPHUCIOCOOIEHHOCTH TMPEJICTaBUTENCH YEIOBEUYECKUX pac K YCIOBHUSAM

CYIICCTBOBAHUA. EauHCTBO 4€10BEYECKUX pac. KpI/ITI/IKa pacusma

OpranusMsl 1 OKpyXarouias cpeaa

3.1

OKoJlorus Kak HayKa. 3&[[8.‘-11/1 " pasaciibl 5KOJIOTUH. MeToanl 3KOJIOTMYECKUX HCCIeIOBaHUM. OKOJIOTHYECKOE MHPOBO33pCHUC.



3.2

3.3

Cpenpl 0OuTaHMUs OPraHU3MOB: BOAHAS, HA3€MHO-BO3TyLITHAS, IOYBCHHAs!, BHYTPHOPTaHU3MEHHAsI

Okonornyeckue (axrtopsl. Kiaccupukamuss >KOIOrMUecKuX (akTOpoB: aOMOTHUECKHE, OMOTHYECKHME M aHTPOIIOTCHHBIE.
JlelicTBUE SKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI

AbGunornueckue (akTopel: CBET, Temreparypa, BiaxkHocTh. PDoromepuonusm. IlpucnocoOneHuss OpraHu3MOB K JCHCTBHIO

abuotnueckux (akTopoB. buonorunyeckue puTMBI

3.4

buotnueckue Qaxtopel. Bugsl OMOTHYECKHMX B3aMMOJACWUCTBUN: KOHKYPEHILIMS, XHUIIHUYECTBO, Mapa3HTHU3M, MYTYyalu3M,
KOMMEHCAJIU3M (HaxJIEOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAJIM3M, HEUTpaau3M. 3HaUYeHUE OMOTUYECKUX B3aUMOACHCTBUMN IJif

CYILICCTBOBAHUS OPIraHU3MOB B IIPUPOJHBIX COO6H_ICCTBaX

3.5

41

4.2

4.3

DKOJIOTHYECKHE XaPAKTCPUCTUKHU TIOITYJIAIUH. OCHOBHBIE TOKa3aTelIn MomyJjsiuuu: 4YruCJICHHOCTh, INIOTHOCTb, POKIAAEMOCTbH,

CMEpPTHOCTb, PUPOCT, MUTPALUs. JMHAMUKA YUCIEHHOCTH MOIMYJISUANA U €€ pEeryisuus
Coo011ecTBa 1 SKOJIOTHYECKAE CUCTEMBI

Coo0riecTBo opraHu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUOBAsi, IPOCTPAaHCTBEHHAs, Tpoduyeckas (murienas). Buasi-
noMuHaHTEL. CBS3U B OMOIIEHO3€E

Okonorndyeckue cuctembl (9kocucteMbl). [lonarme 00 »dkocucreme U OworeomeHo3e. DYHKIMOHAIBHBIE KOMITOHEHTHI
9KOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTHI, pelyleHThl. KpyroBopoT BemiecTB M MOTOK 3HEPruu B 3KocucteMe. Tpoduueckue
(nuieBble) ypoBHM 5KocucTeMbl. IlumeBsie menu u cetd. OCHOBHbIE IOKa3aTelM AKOCHCTEMBbI: Ouomacca, MPOIyKIUS.
DKOJIOTHYECKHE MUPaMUAbL: MPOIYKIMH, YHUCIEHHOCTH, Omomacchl. CBOMCTBAa HKOCHUCTEM: YCTOHYMBOCTb, CaMOpPETYISLHA,

pa3zButue. Cykueccus

[TpupoaHbIe SKOCUCTEMBI. DKOCHUCTEMBI 03EpP M peK. IKOCHCTEMa XBOWHOTO MM ITMPOKOIMUCTBEHHOTO JIeca.
AHTpPONOTr€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI. broornueckoe u Xo3s1icTBEHHOE 3HaYEHHE arpOIKOCHCTEM
1 ypOOIKOCUCTEM.

buopaznoobpazue kak pakTop ycroitunBoctu 3kocucteM. CoxpaHeHHe OMOJIOTHYEeCKOTro pa3HooOpa3us Ha 3emiie



VYuenue B.M. Bepnanckoro o Ouocdepe. I'panuibl, coctaB u CTpyKTypa Ouocdepsl. KuBoe BemecTBO u e€ro (hyHKIUH.

Ocobennoctu Ouocdepsl Kak TIJIOOATBHOM SKOCHCTeMbl. JlMHAMUYECKOe paBHOBeCME M oOpaTHas CBs3b B Ouocdepe.

4.4
KpyroBopoTsl BelecTB 1 OMOT€OXUMHUECKUE [TUKIIBI AJIEMEHTOB (yrieposia, a3ota). 30HaIbHOCTh Ouochepbl. OCHOBHBIE OMOMBI
CyIIH

45 YenoeuecTBo B Onochepe 3emin. AHTPOIIOreHHBIE U3MEHEHUs B Onocdepe. [1odanbpHbIe 9K0I0rn4ecKre mpoOIeMsl.

OcHoBa pallHOHAJIBHOT'O YIIPABJICHU IPUPOAHBIMU PECYPCAMHU U UX HUCIIOJIb30BAHUC. I[OCTI/I)KCHI/IH OHOJIOTUH U OXpaHa IIpUupoabl






