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HHOACHUTEJBbHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
onpeneneHus: MoAXoA0B K (hOPMHUPOBAHUIO COAEpKAHUS YUEOHOTo MpeaMeTa
«buosioruss» cocTtaBuid: KoHuUenTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeNieH, COJEp)KaHUsl, pEe3yJbTaTOB OOy4YeHUs U
TpeOOBaHMI K YpPOBHIO TMOJATOTOBKH BBIMTYCKHUKOB, MOJIOKEHHUS 00 OOIIUX
HEeIsIX W MNPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oobmiero oOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOKEHUS O crieluduke OUONIOruy, €€ 3HaYCHUHU B MIO3HAHUU KMBOM MPUPOJIbI
U o00ecrieueHUH CYHIECTBOBAaHUA uejoBedeckoro oobmectBa. CorjacHo
Ha3BaHHBIM TIOJIOKEHUSIM, OIpPENESICeHbl OCHOBHbIE (YHKIMHU MPOTPAMMBI IO
OMOJIOTUHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T MNpeACTaBICHUE O LEsiX, 00 oOmiei
CTpaTeruu OOYy4YeHUs, BOCIHUTAHMS U Pa3BUTHS OOYHAIONIUXCS CpPEICTBAMHU
yueOHOoro mnpenmera «buosorus», omnpeaenser o0g3aTENbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, paclpeleieHue Mo paszleiiaM U TeMawm,
PEKOMEHIyeMYI0 TOCJIeIOBAaTeIbHOCTh H3y4YeHUs Y4yeOHOro Marepuana ¢
y4€TOM  MEXKIPEIMETHBIX W  BHYTPUIIPEAMETHBIX  CBSI3€H,  JIOTUKHU
00pa3oBaTeNbHOTO MPOolIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarommXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM PE3yJIbTaTaM
oOydueHuss B (OPMHUPOBAHUU OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHHOMN
JEeSATEIbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIMXCS MO0 OCBOCHHIO COJIEP KAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouonorumm (10—11 xmaccel, 0a30BBI YpPOBEHB)
pean30BaH MPUHIHUI TPEEMCTBEHHOCTH B HM3YYEHHH OHMOJIOTUM, Ojarojaps
YyeMy B HEH MPOCMATPUBAECTCA HAMNPABICHHOCTh HA pAa3BUTHE 3HAHUM,
CBA3aHHBIX C (OPMUPOBAHMEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
LHEHHOCTHBIX  OPUEHTAUMUW  JIMYHOCTH,  JKOJOTMYECKOTO  MBIILJICHUS,
IIPEICTaBICHU O 37A0pOBOM 00pasze >KM3HU U OEpeKHBIM OTHOIIEHHUEM K
OKpyXawuen npupoaHor cpexe. Ilosromy Hapsgy ¢ HU3yYEHHEM
00IIeOMOIOTUYECKUX TEOpH, a TaKKe 3HAHUW O CTPOEHUHU KUBBIX CHCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX MPOILIECCOB B
nporpaMme 1o OWOJIOTHH YJIeJIEHO BHUMAHWE HCIIOIB30BAHUIO TMOTYYEHHBIX
3HAHUI B MOBCEAHEBHOM KU3HU ISl PEIICHUS TPUKJIAIHBIX 3a/1a4, B TOM YHUCJIE:
npoUIaKTUKKA  HACIHEACTBEHHBIX  3a00J€BaHMN  YEJIOBEKa,  MEIUKO-
TE€HETUYECKOrO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
I1€J1€CO00pa3HOT0 TOBEJECHUS B OKpYXalollled NPUPOJHOW Cpelle, aHalv3a
BIIMSHUS XO35MCTBEHHON AEATEIbHOCTH YEJIOBEKA HA COCTOSHUE NMPUPOIHBIX U
UCKYCCTBEHHBIX  JKOCHUCTEM. YCHWICHHWE BHUMAaHUS K  [PUKIATHOU
HampaBJICHHOCTH  y4yeOHoro  mpeamera  «buojorus»  MPOAUKTOBAHO
HEOOXOAMMOCThIO 00€CTIeUeHUs YCIOBHH /I PEIICHUs] OJHON M3 aKTyaJIbHBIX
3a/lady IIKOJIBHOTO OHOJIOTHYECKOT0 00pa3oBaHUs, KOTOpas Mpernoaraet
dbopmupoBaHre y 00YJArOIIUXCS CIIOCOOHOCTH aIanTHPOBATHCA K U3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpemaHero oOIero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecrieunBaeT GOpMUPOBAHHUE Y OOYYAIOIIMXCS MPEICTAaBICHUNA O
HAay4YHOU KapTHHE MHUpa, pacimpseT u 0000IIaeT 3HaHus O )KUBOU MpUpoe, e
OTJIMYUTEIIbHBIX MPHU3HAKAX — YPOBHEBOU OpPraHU3alMU U 3BOJIOLMH, CO3MAET
yCIIOBHSI  NJisi: TIO3HAHUS 3aKOHOB OJKMBOW  MpUPOJIbI, (opMuUpOBaHUS



(YHKIMOHATBHOM TPaMOTHOCTH, HAaBBIKOB 3JI0pOBOr0 M Oe3omacHoro obpasa
KU3HHU, HKOJOTMYECKOTO MBIIUICHHS, LEHHOCTHOTO OTHOIIECHHUS K IKUBOH
IPUPOJE U YETTOBEKY.

bonpmioe  3HadueHwe  OWOJIOTMST  MMEET  Takke JUIA  PEHICHUS
BOCIIUTATEbHBIX W PAa3BUBAIONIMX 3a7a4 CpeAHero oOiiero o0Opa3oBaHMs,
colpaiv3aiu obyvaromuxcs. M3ydenune Ouosiornn oOecreuruBaeT YCIOBUS
LTSt dbopmMHpoBaHUs UHTEJUIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX U
UH(GOPMAITMOHHBIX ~ HABBIKOB, JCTETUYECKOM  KYJIbTYphl, = CIOCOOCTBYET
UHTErpalud OMOJIOTMYECKUX 3HAHUU C MPEACTaBICHUSAMU U3 JAPYTUX Y4EOHBIX
OpeIMETOB, B YaCTHOCTH, (u3uku, xumun U Teorpaduu. Ha3BaHHbIe
MOJIOKEHUSI O Tpe/IHa3HAaueHHH y4eOHOro mnpeamera «buosorusy cocTaBUIH
OCHOBY JUIsl OINpPENENICHHS TOJXO0JI0B K OTOOpY U CTPYKTYPHUPOBAHHUIO €ro
coJiepKaHusl, MPEICTAaBICHHOTO B TPOrpaMMe 10 OUOJIOTHH.

OTt60p conepskanus yueOHOTO npeamera «buosorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH € MO3UIMH KYJIbTYpOCOOOPA3HOTO MOAXOAa, B COOTBETCTBUU C
KOTOPBIM OOy4aromiyecs: AOJKHBI OCBOUTh 3HAHUSI MU YMEHHUS, 3HAUUMBbIC IS
dbopmupoBaHusg O0OIIEH KyJIbTYphl, OMPECISAIONIUE aJeKBATHOE IOBEICHUE
YeJIOBEeKa B OKPY>KaIOIIEeH MPUPOIHOM Cpelie, BOCTPEOOBaHHBIE B TOBCEIHEBHOM
KU3HU U TIPAKTUYECKOMN NearenbHOCTH. Oco00e MeCTO B 9TOM cCHCTeMe 3HAHUM
3aHUMAIOT  DJIEMEHTHI  COJEp’KaHUSA, KOTOpbIE CIYy>KaT OCHOBOM ISt
dbopMHUpOBaHUA TPEACTaBICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHE MHUpPA U IIEHHOCTHBIX OPHEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHM3allu1 OMOJIOTUYECKOro 00pa3oBaHUsl.

CTpyKkTypupOBaHUE COJEpX aHUs y4eOHOro Marepuasia B Iporpamme o
OMOJIOTUM OCYIIECTBICHO C Y4€TOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00
OTJIMYUTEBHBIX OCOOEHHOCTSIX JKUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3aAINU
U DBOJIONMU. B COOTBETCTBUM € 3TUM B CTPYKType ydeOHOTO MpeameTa
«buonorusy BbIIENEHBI CIEIYIONUE CoAepKaTeabHble JInHUU: «buomorus kak
Hayka. MeTojipl HaydHOTO TIo3HaHUs», «KieTka kak Ouojorndyeckas cucteMa,
«Opranusm kak Owosornueckass cuctemay, «CucreMa u MHOTroobOpasue
OPraHUYECKOTO MHUPa», «IBOJIOLUHUS JKUBOW MPHUPOIB, «IKOCUCTEMBI U
MPUCYIITUE UM 3aKOHOMEPHOCTI.

ens u3yuenus: yuebnoro npeamera «buosnorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYaIOMIUMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allMi >KUBBIX CHCTEM pa3HOTO paHra W MPUOOPETeHHUE YMEHH
UCIIOJIb30BATh 9TU 3HAHUA JJII TPAMOTHBIX JIEWCTBUI B OTHOIICHUH OOBEKTOB
KUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX KHU3HEHHBIX MPOOJIEM.

JlocTikeHne 1enw u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
06a30BOM ypOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMUCS CUCTEMbl 3HAHH O OMOJOTHYECKUX TEOPUSX,
YUCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IMpaBUiaX, CIyKallux
OCHOBOM 11711 (JOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE
MHpa, O METOJaX HAyYyHOTO TO3HAHWS, CTPOCHHH, MHOTOOOpasuu U
OCOOEHHOCTSIX JKHUBBIX CHUCTEM DPA3HOTO YPOBHS OpraHU3allUU, BBIJAIONIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopmupoBaHrEe Y 00YUaIONMIUXCS TO3HABATEIIbHBIX, HHTCIUIEKTYATbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MpOIECCe aHaIW3a JAHHBIX O MyTSAX Pa3BUTHUS B
OMONIOTUN HAYYHBIX B3TJISAOB, UACH W MOJAXOJOB K M3YyUYEHHUIO KUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUY;

CTAaHOBJICHHE Yy OOydJalmuxcs OOIe KynbTyphl, (QYHKIIMOHATHHOU
IPaMOTHOCTH, pa3BUTHE€ YMEHHH OOBSCHATH W  OIICHUBATH  SIBJICHUS



OKPYKAIOLIEr0 MHpa >KMUBOM MPUPOABI HA OCHOBAHMM 3HAHUW M OIbITA,
MOJIYYCHHBIX TIPU U3YyUYEHUU OMOJIOTHH;

dbopMupoBaHUEe y OOYYalOIIMXCS YMEHHM WIUTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTHUYECKOW JEATEIBHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOS KIEHHOCTU B BO3MOKHOCTHU MO3HAHUS YEJIOBEKOM >KUBOU
OpPUPOABI, HEOOXOAUMOCTH OEpEeKHOTO OTHOIICHUS K HeH, coOoeHus
ATUYECKUX HOPM IIPH NMPOBEACHUU OMOJOTUYECKUX UCCIIEI0BAHUT;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPBI, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IIPUMEHECHHUE TTPUOOPETEHHBIX 3HAHUM M YMEHUU B MOBCEIHEBHOMN KHU3HU
JUIS1 OLIEHKH MOCJIEICTBUN CBOEH AEATEIBHOCTHU M0 OTHOIIEHUIO K OKPYKaIOIIEH
cpene, COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE M  COOJIOJIEHHE MEp
poUIaKTHUKU 3a00JIeBaHUH.

B cucreme cpeanero obmiero oOpa3zoBanus «buonorus», uydaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM o0acTu « EcTecTBeHHO-HAyUHbIE TIPEIMETHI.

Jlns wu3ydeHuss Ouonorud Ha ©0a30BOM YPOBHE CpPEIHETro OOIIEero
oOpazoBanust oTBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B
11 KJIacce — 34 yaca (1 qac B HEJIEINIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMH HayKamu, ¢uiocopueid, dTUKOH, ICTETHUKON U
npaBoM. Ponib Ouosorun B (pOpMHUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJOTUYECKHUX HaAYK.

Meronpl TO3HAHUS JKUBOM MpUpoIbl (HAOIIOJEHUE, HSKCIEPUMEHT,
omMHcaHWe, H3MEpeHue, Kiaccuukaius, MOJCIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JIaHHBIX ).

JdeMoHCTpaIUU:

IToptpetsl: Y. Hapsun, I'. Mennens, H. K. Konbuos, /[xx. Yorcon u @.
Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MIPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue paziUYHBIX METOJIOB IMPHU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET H3Y4YECHHS OHOJIOTHH.
OTnu4ne )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OmocucTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OuocucTeM: MOJEKYJSIpHBIMA, KJIETOYHBIM, TKaHEBbIM, OPTraHU3MEHHBIH,
MOMYJISIIUOHHO-BHUI0BOH, HKOCUCTEMHBIH (OMoTeoIIeHOTHYECKUT),
ouocdepHbIit.

JdemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TPHU3HAKH JKU3HU», «YPOBHU
OpraHU3aIlUU KUBOW TTPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKUM COCTaB KJIETKU. XHMHUYECKUE BJIEMEHTBI: MAaKpPO3JIEMEHTBHI,
MHUKPORJIEMEHTHI. Boa 1 MUHEpabHbIC BEIIECTRA.

OyHKIIMKM BOABI M MUHEpAIbHBIX BelIECTB B KkieTke. l[lomnepskanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
Hezamenumble W 3aMEHHMbIE AMHHOKHCIOTHI. AMHWHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpHI OEITKOBOI MOJIEKYJIBI (IE€pBUYHASL, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonorumueckue
byHKIIUN OETKOB.

®epmeHThl — Ouosiormueckue kKaraimuzatopbl. Crpoenue depmeHTa:
aKTUBHBIA TIEHTp, cyOcTpatHas crnenmupuuyHoctb. Kodepmentsl. ButamuHsl.
Otnuuust PepMEHTOB OT HEOPTAHUYECKUX KATATH3aTOPOB.

VYrineBoapl: MoHOcaxapuabsl (TIIOKO3a, pubo3a ©  JAe30KCHpr003a),
aucaxapuibpl (caxaposa, JIaKT03a) W TMoJiMcaxapubl (Kpaxman, TJIMKOIEH,
1eJuTrono3a). bruonornyeckue GpyHKIIMM yriieBOI0B.

Jlvmuapl:  Tpurmunepuasbl, ¢GochoNUnuabl, CTepouasl. [ uapoduiabHO-
ruapodoOHbIe cBOMCTBA. buonormdeckune ¢GyHkuuu nunuaoB. CpaBHEHUE
YTJIEBOJIOB, OCTTKOB 1 JIMMHUI0B KaK UCTOYHUKOB YHEPTHUH.



Hykneunosesie xucnorel: JIHK wm PHK. Hykneotuasl — MoHOMEpHI
HyKIeuHOBBIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenune u dbyHkumu
PHK. Buast PHK. AT®: ctpoenue u GhyHKIIUY.

Huronmoruss — Hayka o Kierke. Krerounas teopus — mpuMep
B3aMMOJICUCTBUS Hae U (DAKTOB B HAYYHOM MO3HAHWUU. METONbl H3ydeHHUs
KJIETKHU.

Knerka kak uenoctHas skuBas cucrema. OOIIMe MNPU3HAKU KIIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mmosiekysbl JJHK kak reneruueckuii ammapar,
CUCTEMa CHUHTE3a Oerka.

Tunel KIETOK: 3yKapuOTHYEeCKas W mpokapuoThueckas. OcoOeHHOCTH
CTpOEHHUS TpoKkapuoTudeckoi kinetku. Knerounas crenka Oakrepuii. CTpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, dKUBOTHOW H
TPUOHOM KJICTKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MJIMKOKAJUKC,
ux @Qysakiuu. [lnasmatuyeckas MemOpaHa, e€ cBoiicTBa M (DYHKIUH.
[uroruiazma u e€ opranouzasl. OgnomemOpannbie opranouabl kietku: IIIC,
anmapat [onbmxu, Jnm30ocombl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKHU:
MUTOXOHJAPUH, TUIaCTUABL. [IporcXoxkaeHne MUTOXOHIIpUN U TIacTul. Bumsl
wiactua. HemeMOpanHble opraHOUJIbI KJIETKU: pUOOCOMBI, KJIETOYHBIA HEHTD,
LUEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOMI0B KIETKU. BKiItoueHus.

Snpo — perynsTopHbIil IeHTp KieTku. CTpoeHue ajpa: sigepHasi 000JI04Ka,
KapHOoIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. IllneitneH, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeeieHne XHMHYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuupr u cxemsl: «lleproguyeckas TadaUIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJeKyyibl BOAbDY, «buocuHTes Oenka», «CTpoeHHUE MOJEKYJIbI
oenkay, «Ctpoenue depmentay, «Hykmennososie kucnotsl. [JHK», «Ctpoenue
Monekyinbl AT®», «CTpoeHue »3yKapuoTHUYECKONW KIEeTKu», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON KiIeTKn», «CTpoeHue
MPOKApUOTUYECKONW KIETKW», «CTpoeHue sapa KIETKW», «YTIIEBOABDY,
«JInmmaeny.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYyIOBaHWE ISl MPOBEICHUS
HAOJIIOICHUM, U3MEPEHUN, SKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIIbHbIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopuass pabora Ne 1. «lM3yueHue KaTaaIUTHUSCKOW aKTUBHOCTH
(dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajasbl)y.

Jlabopatopuasi pabota Ne 2. «M3yueHue cCTpoeHUs KIETOK PaCTCHHIA,
KUBOTHBIX M OAKTEpHH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENapaTax u ux
OTIMCaHUE».

Tema 4. /KusHenessTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WM MeTab0IU3M. ACCUMUIISIHS (TIJIACTUYECKUN 0OMEH)
U JTUCCUMUJIIAIUS (PHEPTeTUYECKU OOMEH) — JIBE€ CTOPOHBI €MHOTO TpoIecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHHs BEIIECTB W SHEPTUHM B MOHUMAHUU
MeTaboJIM3Ma.

Tunmer oOmeHna BemiecTB: aBTOTPOGHBIH u  reTeporpodHbi. Poib
¢dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.



®otocunTe3. CBeroBass u TemHoBas ¢a3bl (oTocuHTe3a. Peakuuu
doTtocunTe3a. DPdexkTuBHOCTh (GOTOCHHTE3a. 3HAUCHUE (POTOCHUHTE3a MJIs
KU3HM Ha 3emiie. BiusHue ycnoBuid cpenbl Ha (OTOCHHTE3 M CIOCOOBI
MOBBIIIEHUS €70 NIPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHUHTE3UpYIolIre OakTepuu. 3HAUY€HHE XEMOCHUHTE3a
IUIS 5KU3HU Ha 3eMuie.

DHepreTuueckuil 0OMeH B KieTKe. PaciieruieHre BenecTB, BbIACICHUE U
AKKyMYJMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYECKOoro oOMeHa.
['mukonu3. bpoxxenue u ero BuAbl. KHUCIOPOAHOE OKHUCIIEHHUE, WU KIETOYHOE
IbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakuuu wmatpuyHoro cuHrte3a. I'eHetmdeckas uHdopmanus u JIHK.
Peanuzanus renernueckoi mH(opmanuu B KieTKe. ['eHeTHYecKuil KoJl U €ero
cBoiictBa. TpaHckpumniusa — wmaTpuunblii cuHTe3 PHK. Tpancmsmua -—
Oouocunte3 Oenka. Ortanbl TpaHciasuuu. KomupoBanue aMHUHOKHCIOT. Poub
pubocom B OmocuHTE3€e OerKa.

Hexnerounsie hopmbl ku3HU — BUpPYChI. MicTopust oTKkpeiTHs BUpycoB (/.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IIUKJIAa BHUPYCOB.
bakrepnodaru. bonesnu pacTeHud, >KMBOTHBIX M 4YEJOBEKA, BHI3BIBAEMBIC
BUpycamu. Bupyc nmmynoaeduiura yenoeka (BUY) — Bo36ynurens CITN da.
OOpatHast ~ TpaHCKpWMIIMsS, peBepraza W  wuHTerpasa. [Ipodwunaktuka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JICBaHHI.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupr u cxembl: «Tumnel nutanusy, «MeTtaboauzm», « MUTOXOHIPUS,
«HepreTuyeckuit oOMen», «Xioporact», «Potocuntes», «Ctpoenne JJHK»,
«CtpoeHue u ¢GyHKIMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «[ eHeThnuecKuii
kom», «Bupyce», «baktepuodarn», «CTpoeHre M KU3HEHHBIA LUK BHUpYyca
CII1/a, 6axtepuodara», «Permuxarus JJHK.

O6opynoBaHue: MOJEJA-ANTIIAKAIAN «Y n1BoeHHE JJHK 51
TpaHCKpUMIUs», «brnocunres 6enka», «CTpoeHUE KIETKN», MOJIETh CTPYKTYPbI
JIHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounbiii nuki, Wik KM3HEHHBIM MUK KiIeTkd. MHTEpdaza m MUTO3.
[Ipomeccrl, mpoTtekaromue B uHTepdase. Pernnukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBI HAbOp — KapUOTHIIL.
JIMTUIOWHBI U TAaIUIOWIHBIA ~ XpPOMOCOMHBIE  HA0Ophl.  XPOMAaTHJIbI.
[{utonornyeckne OCHOBbI Pa3MHOXKEHUS W HWHIWBUAYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetkn — Muto3. Ctaauu mutosa. [Ipoueccel, npoucxoasiine Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUN CMBICIT MUTO3A.

[Iporpammupyemast rubesb KJIETKU — arornTo3.

@dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe u ToJIoBoe. Buwl
OecroJioro  pa3MHOXKEHHS:  JIeJICHHE HaJABOE, TIMOYKOBAaHHWE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATHBHOE  Pa3MHOXKEHUE.
HckyccTBeHHOE KJIOHUPOBAaHUE OPTaHU3MOB, €0 3HAUYCHHE JJIs1 CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €TO OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranun meno3a. [Ipoiieccel, mpoucxoasnme Ha CTaAusIX Menosa.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYecKuid CMBICT H
3HAYCHHUE MENO03a.



['ameTtorenes — mpoiiecc 00pa30BaHMs TMOJIOBBIX KIETOK Yy >KHMBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U snyHUKH. OO0pa3zoBaHuE U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CIepMaro30ui, SHIEKIIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTro30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBunyanbHoe pa3BUTHE (OHTOTEHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamOpuonansHoe pazButue. TUITbI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HEeNpsMoe (JIMYMHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIEC BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3Butue pacrenuii. OHTOre€He3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHH, CTaJIUN PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr 1 cxembl: «DopMbl pa3MHOXKEHHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHME Y LBETKOBBIX pacTeHul», «BereratnBHOE pa3MHOXKEHHE
pacteHui», «Jlenenue kieTku Oaxktepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permmukanus JJHK», «Muto3y,
«Meriosy, «lIpsamoe u HenpsiMoe pa3BuTue», «['aMeToreHes3 y MIIEKOIUTAIOIIUX
U 4eJoBeKa», «OCHOBHBIE CTA/IUM OHTOTE€HE3A.

O6opynoBanue:  MHUKpPOCKON,  MuKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIUTAIOWIEro», <« JSliIekieTka MieKkonuraromero», «KapuokuHes B
KJIETKAaX KOpelKa JyKa», MarHUTHAsE MOJEIb-alIlUIMKalus «JlejneHne KIeTKkmny,
moaens JIHK, Mmoznens MeradazHnoit XpoMoCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlabopatopHnas pabora Ne 3. «HaOmogeHue muTo3a B KJIeTKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnasi pabora No 4. «/3ydyeHue CTpoeHHs MOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsieiCTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaunm reHeTuku. lMcropus pasBuTus TeHEeTUKH. Ponb
IIUTOJIOTUM W IMOPHUOJIOTMM B CTAHOBJIECHUW Te€HETHKU. Bkiam poccuiickux u
3apyOEKHBIX  Y4YCHBIX B  pa3BUTUE TEHETUKU. MeToAbl  TEHETHKHU
(TUOPUIOJIOTUYECKUNM,  LUTOTCHETHUYECKHM,  MOJIEKYJISIPHO-TEHETUYCCKUN).
OcHOBHbIE TEHETUYECKHE TTOHATHUA. [ 'eHeTHUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXeMax CKpELIUBaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBaHUsl  MPU3HAKOB, YCTAaHOBJEHHble [
Mennenem. MoHOTHOpHUIHOE CKpEINIMBaHUE. 3aKOH €IUHO00pa3us THOPHUIOB
nepBoro TmnokojeHusa. IIpaBuio [TOMUHMpPOBaHUS. 3aKOH paCLICIICHUS
npu3HaKkoB. ' unoresa ynuctorel ramer. [1oHOE ¥ HEMOHOEe TOMUHUPOBAHUE.

JHuruOpuaHoe CKpemyBaHue. 3aKOH HE3aBHCHMOTO  HACJEeIOBAHMS
npu3HakoB. lluToreHeTnyeckrue OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAHHUS.
AHanuzupytouiee CKpEIIUBAHUE. Hcnonb3oBanue AHAJIU3UPYIOLIETO
CKpEIIUBAHUS VISl ONIPEACIICHHUS] TEHOTHUIIA OCOOH.

CueruienHoe HacnenoBaHwe Tnpu3HakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HAacJ€JOBaHUIO TeHOB. HapylieHue cuerieHuss TIeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHsI HACIEACTBEHHOCTH. | €HETUYECKHE KapThI.

I'eneruka nona. XpoMOCOMHOE OMNpEEIeHUE M0Ja. AyTOCOMBI U TIOJIOBbIE
XpOMOCOMBI. ['OMOraMeTHele W TeTeporameTHble OpraHu3mbl. HacienoBanue
[IPU3HAKOB, CLIENIJIEHHBIX C MOJIOM.



N3MeHYHnBOCTSD. Bunsl U3MEHYUBOCTU: HEHACJIEICTBEHHAs U
HacleACTBeHHas. Poib cpeapl B HEHACHEICTBEHHOM  HM3MEHYHMBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUYMBOCTU. BapuanMoHHBIN psj U
BapualMoHHass kKpuBas. Hopma peakuunm mnpusHaka. KomuuecTBeHHblE H
KaueCTBEHHbIE MPU3HAKU U WX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIMOHHOM
U3MEHYMBOCTHU.

HacneacrtBenHnasi, wiu reHoTUnuyeckasi, u3MeH4YMBocTh. KomOuHaTuBHas
W3MEHYUBOCTb. Melo3 W TOJIOBOM TpOILleCC — OCHOBA KOMOWHATHBHOM
U3MEHUYMBOCTU. MyTallMOHHas W3MEHYMBOCTh. Kiaccudukanuss MyTaluii:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHbIE. YacTorTa ¥ NOpPUYUHBI MYTalHil.
Mytarennbie (QakTopbl. 3aKOH TOMOJIOTUYECKHX PsIIOB B HACIEICTBEHHOMN
m3MmeHunBocty H. M. BaBumoga.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METOAbl T'€HETHKU
YeJoBeKa: rE€HEaJOTUYECKUN, OJIN3HEIOBBIN, UTOT€HETUYECKUM,
OMOXMMHUYECKUM, MOJICKYJIApHO-TeHeThuueckuii. COBpEeMEHHOE OmpeelcHUue
TE€HOTHUIIA: [IOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMs YEJIOBEKA: T'€HHBIC
60J1e3HM, OOJIC3HU C HACJIEICTBEHHOW MPEIPacoiOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTHdeckue M TeHepaTuBHbIe MyTanuud. CTBOJIOBBIE KIIETKH.
[TpuHIUMBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPOMUIAKTUKY U JICUCHHUS
reHeTH4eckux Oose3Hel. MeanKko-reHeTHUeCKoe KOHCYJIbTUPOBaHHUE. 3HAUCHUE
MEIMIMHCKOM TE€HETUKA B MNPEAOTBPALLCHUM W JICYEHUH TEHETUYECKUX
3a00s1eBaHUM YeIOBEKa.

JemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr u  cxeMbl:  «MOHOTHMOPUIHOE  CKpEIIMBAHME U €r0
UTOT€HETUYECKAs! OCHOBa», «3aKOH PACIICIUICHUS W €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHCTOTHI TameT», «JluruOpugHOoe  CKpenuBaHuey,
«lluTonmornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEIIUMBaHHA», «Meio3y,
«B3anmoAencTBrUE aJUIENbHBIX TE€HOBY», «l'€HeTudueckue KapTbl pacTEHUH,
KUBOTHBIX U YeJlOBeKa», «I'eHeTuka moiya», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIJIEHHOro ¢ Tmojom», «KapuoTtumnbl 4YenoBeka M KUBOTHBIX», «Bumsl
U3MEHUYUBOCTIY, «MoaudukanmonHas u3MeHIHBOCThY, «HacinenoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», «MyTarimoHHas U3MEHUHUBOCTDY.

O6opynoBanue: MoJeau-anIuiMKanuu «MOHOTHOPUTHOE CKpEIIMBAHUEY,
«Henonmunoe nomuHUpoBanue», «JuruOpuaHoe ckpenuBanuey», «llepexpéct
XpOMOCOM», MUKPOCKOIN U MuKponpemnapat «Jpo3oduna» (Hopma, MyTaruu
(bOopMBI KPBUILEB M OKPACKH TeJa), repoapuit «I opox MOCeBHOM.

JlaGopaTopHble 1 NpaKkTUYeCKUe padoThI:

Jlabopatopnast pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPEIIapaTax».

Jlabopatopnass pabora Ne 6. «U3ydyenme wmomuduKaMOHHON
M3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PsAIa U BAPUALMOHHOW KPUBOW».

JlabopatopHast pabota Ne 7. « AHaIM3 MyTaruil y Apo30(Uibl Ha TOTOBBIX
MHUKponpenapaTax.

[Ipaktuueckass padora Ne 2. «CocraBieHue W aHalU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuiusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.



Cenekuus Kak HayKa U Mpouecc. 3apoKICHUE CEEKIUU U TOMECTUKALIMS.
Yyenue H. M. BaBunoBa 0 IeHTpax MNPOUCXOXKIACHUS M MHOTrooOpaszus
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U UHIUBUTyJIbHBIA OTOOPHI
B CEJICKLIMH PACTECHUUN U KUBOTHBIX. OIlEHKA 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpeniuBanue — UHOpuauHT. YUuctas nuaus. CKpelMBaHWE YUCTHIX JIMHUU.
['ereposuc, unu rubpuanas cuina. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otpanénnas rubpuguzanus W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
NOJIyYEHHUE MOJUILIONAOB. JIOCTHKEHUSI CEJIEKUMU PACTEHHM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpacib MpOU3BOJACTBA. ['eHHas MHXKEHepus. DTarbl
co3nanusi pekomOunantHod JIHK u TpaHcreHHsix opranuszmoB. Kieroudnas
uHxkeHepus. Kietounele  KyJdbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KIilOHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U 3Thuyeckue mpodsiembl. MO — reHeTH4ecku
MOJIU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpetsi: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubr u cxembl: kapta «lleHTpBl MPOUCXOXKIEHUS U MHOrooOpa3us
KyJIbTYpHBIX pacTeHui», «llopoapl momamHux KUBOTHBIX», «CopTta
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzainus», «PaboTel akageMuka
M. @. UsanoBay, «Ilomumiouaus», «O0BEKTb OUOTEXHOJIOTUNY, «KiteTouHbie
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyHMpOBaHME U TEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKH IUIOJIOB M KOPHEIUIONOB JAUKUX (QopM
KyJIbTYPHBIX COPTOB pacTeHuil, repoapuit «CeabCKOX035UCTBEHHbBIE PACTCHUS.

JlaGopaTopHble 1 NpakTUHYeCKUe padoThbl:

Okckypeust «OCHOBHBIE METOIbl M JIOCTUKEHHS CEJEKLHH PACTeHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCTIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SHUCTBO, JaOOPATOPHUIO
arpOyHUBEPCUTETA WM HAYUYHOTO [IEHTPA)».

11 KITACC

Tema 1. IBoJIIOIIHOHHAS OHOJIOTHSL.

[Ipennocbuikn BO3HMKHOBEHUS 3BOJIIOMOHHON TEOPUHU. DBOJIOLMOHHAS
Teopust U €€ MecTo B OMOJOTHUU. BiusiHue SBOTIONMOHHON TEOpUU Ha Pa3BUTHE
OMOJIOTHY U APYTHUX HAYK.

CsugerensctBa 3BOMIOLMH. [laneoHTONIOrMUECKHE: MOCIEA0BATENBHOCTh
MOSIBJICHUSI BUJOB B TMAJICOHTOJIOTMUYECKOW JIETOMHCH, IMEPEXOTHBIE (POPMBI.
buoreorpaduueckue: cxoactBo u pasznuyue ¢dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpPHOIOTUYECKHE: CXOJICTBA W Pa3IW4usi SMOPHOHOB pPAa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYJIUMEHTApHBIE OPraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACIJICJICTBEHHOCTH YW OCHOBHBIX META0OTUYECKUX MYyTEH y BCEX
OpraHU3MOB.

OpomonuonHas teopusi Y. JlapBuHa. IlpeanochulKu BO3HHUKHOBEHUS
napBuHU3Ma. JIBHMKYIME CHIIBI SBOJIONMU BUIOB 1O JlapBuHy (M30bITOYHOE



pa3MHOXEHUE  Mpu OTPaHUYEHHOCTH  PECYPCOB, HeonpeaeaEHHas
U3MEHYUBOCTh, 00ph0Oa 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretruueckas Teopust sBomonuu (CTI) u e€ 0OCHOBHbBIE TTOJIOKECHHUS.

MuxkponsBomorus. [lomymsius kak equHUIA BUA U SBOJIOLHH.

JIBrkytire cuiibl ((paxTopbl) IBOIOLMH BUAOB B IPUpOe. MyTallMOHHBIHI
npolecc 1 KOMOMHATUBHAS U3MEHYMBOCTH. [lomynsiMoHHbIE BOJHBI U Apend
reHoB. M30s1us 1 MUTpanus.

EcrectBennbiii orbop — Hampapisiomuid (paktop 3BosrOIMUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco61eHHOCTh OPraHU3MOB Kak pe3yiabTaT 3BoJtoIUH. [IpumMepsr
IPUCTIOCOOJICHU Yy OpraHnu3MoB. ApoMopd03bl ¥ UIMOAAANTALINH.

Bun wu BupooOpazoBanme. Kpurepuu Buga. OcHOBHbIE (POpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IK0JIOTHIECKOe.

MakposBomorusi. dopmel  sBOIONMU:  (PuileTHYECKas, JUBEPreHTHas,
KOHBEpreHTHasl, mapasienbHas. HeoOpaTuMocTh IBOTIOIUH.

[Ipoucxoxnenune OT HECIEIMATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnenuanu3anusa. AJIanTUBHAS paJudalysl.
JlemoHcTpanuu:

IToptpetsl: K. JIunnei, XK. b. Jlamapk, U. {apsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mroiep, A. H. CeBepiios.

Tabmuupbr u cxemsl: «Pa3BUTHE OpPraHMYECKOrO0 MHUpa Ha 3eMIey,
«3apoIbIIIK TO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcey, «Dopmbl 00pbObI 3a
cymectBoBanue», «EctecTtBeHHblt  oTOOp», «MHOroobpasue  COpPTOB
pacTEeHHI», «MHoroob6pasue opoJ KUBOTHBIX», «JTomymsirumy,
«MyTanmoHHasi U3MEHYUBOCTBY, « ApoMopdo3b», «nnoagantamumy, «Oo6mIas
JereHepanus», «JBmwkymme cuiel sBomonuny, «KapTta-cxema wapuipyTa
MyTEIIEeCTBUS 4. HapBuHay, «bopbba 3a CYILIECTBOBAHUEY,
«IIpucnocobseHHoCTs OopraHu3MoBy», «l'eorpaduyeckoe BUI000pa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBanue: KOJIJICKIHUS HACEKOMBIX C PA3IMYHBIMU THUTIAMU OKPACKH,
HA0Op TUIOZIOB U CeMsIH, KoJuleKIus «lIpruMephl 3alUTHRIX PUCTIOCOOJICHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHbBIC HAMPABICHUS HBOJIOIUNY, O0BEMHAS MOJIETTh
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduueckas kapra wmwupa, KoiwieKuus «DopMbl COXPAHHOCTH
UCKOTIAEMbIX KUBOTHBIX M pacTeHui», Mozenb ammukanus «llepexpéct
XpOMOCOM», BJaXHble Tpenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jpo3odunay (Hopma, MmyTaiiuu (GOpMbl KPbUILEB U
OKpacKu Teja).

JlaGopaTopHble M NpaKTHYeCKUe padoThI:

Jlabopatopnas padota Ne 1. «CpaBHeHune BUIIOB MO MOp(]oIornyecKkoMmy
KPUTEPHUIOY.

JlaGoparopHas pabota Ne 2. «Onucanue MpUCIOCOO0ICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIILHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbIe TpPEICTABICHUSA O 3apOXKICHUU KU3HU. HayuHble runotessbl
BO3HUKHOBEHUS >KM3HM Ha 3emje: aOWoreHe3 W MaHCIepMHUs. XUMUYECKas
ABONTIOIMS. AOUOTCHHBIA CHHTE3 OPTaHMYECKHUX BEIIECTB U3 HEOPTaHUYECKUX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »3Bostouuu. HavanbHbie
sTambel Ouosiormueckoit sBomtonuu. [wmoresa PHK-mmpa. dopmupoBanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTku U ux
sBOJIONMS. POPMUPOBAHUE OCHOBHBIX IPYMII 5KUBBIX OPraHU3MOB.



PazButne xun3Hu Ha 3emuie 1o spaM u nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. Ilaneo3oiickas spa u €€ mepuOAbl: KEMOPHUICKHM,
OPAOBUKCKUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o3o0Kickas 3pa ¥ €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUM, MEIIOBOM.

KaiiHo3olickags »pa u €€ Tmepuojabl: IMAJCOrCHOBBIN, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KIIMMAaTa U T€OJOTHYECKUX MPoLeccOB. OCHOBHBIE 3TAlbI
ABOJIIOIMU PACTUTEIBLHOTO U SKMBOTHOIO MHUpa. ApoMopdo3bl y pacTeHUd H
XKUBOTHBIX. [losiBIIEHHE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOro Mupa Kak OTpakK€HHE 3BOJOIUU. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIbI OPraHU3MOB.

OBoJIIOIMA ~ 4YeJNOBEKa.  AHTpPONOJIOTMSL  Kak  Hayka. Pa3Butume
NPEACTAaBICHUM O  IMPOUCXOXKACHUM  YEJOBEKa. MeToabpl  M3y4YEHHs
aHTpornioreHe3a. (CxoacrBa M pa3nuyus  4YEJIOBEKA W YKUBOTHBIX.
CucTeMaTH4eCcKO€E TOJIOKEHNUE YETIOBEKa.

HBwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
U3MEHUMBOCTh M E€CTECTBEHHBIM 0TOOp. OOmecTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU JBOJIOLMAHM YEJIOBEKA: aBCTPAIONUTEKH,
Yenosek ymenbiii, YenoBek MNpAMOXOmsaMd, YeloBeK HeaHAEPTalIbCKUU,
Yenosek pazymHbld. Haxonku MCKOIMaeMbIX OCTAaTKOB, BPEMsI CyLIECTBOBAHUS,
00J1aCTh pacpOCTpaHEeHUsI, 00BEM TOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYAHSL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOIEOUIHAS
(eBpasuiickasi), Herpo-aBCTpajJioMjHasi (9PKBAaTOpHUaJibHAS), MOHTOJIOMIHAS
(a3uarcko-aMepukaHnckasi). UepTbl MOpUCTIOCOOIIEHHOCTH  IMpEJCTaBUTENEH
YEJIOBEUECKUX paC K YCIOBUSIM CYILECTBOBaHUsA. ENUHCTBO 4EIIOBEYECKUX pac.
Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsi: @. Penn, JI. Ilactep, A. K. Onmapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmmiel U cxeMbl: «Bo3saukHoBeHne COJIHEUHOM cHCTeMBI», «Pa3Buthe
OpraHuyeckoro wmupa», «PacturenpHas kieTka», «KHBOTHas KIETKay,
«lIpokapuotnueckas kiuetka», «CoBpeMeHHas CUCTEMa OPTraHUYECKOTO MHUPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKa U UYEJTOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHUYECKUX HAXOJOK TMPEIKOB
COBPEMEHHOI0 4YeJIOBEKay, «/lpeBHenmme moan», «pesaue moam», «llepsoie
COBPEMEHHBIE JIFAN», «HeI0BEeYeCKue pach».

O6GopynoBanne: wmyispku — «lIpoucxoxaeHue  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHAEPTAJIblla, KPOMaHbOHIIA), CIENKHU HIH
U300pKEHUS KaMEHHBIX OpPYAHMM NEpBOOBITHOTO 4YesioBeKa (KaMHU-YOMIEPHI,
pyomira, ckpebOia), TeoXpOHOJOTrHYecKas TaOauIa, KOJICKIUs «DopMbl
COXPaHHOCTHU UCKOMAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKTUYeCKHE PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTCHHMA
Y dKUBOTHBIX B KOJIJICKITUSX).

DKCKypcust «DBOJIIOIUSA OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBII WM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3mbl U OKpYy Kamoas cpeaa.

DOKOJIOTMA KakK Hayka. 3aJadyd ¢ pa3feiabl JKOJIOruu. MeTobl
AKOJIOTHYECKUX MCCIIEIOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKA.



Cpenbl oOUTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIIIHAS, TIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxkonornueckue ¢akropsl. Kinaccudukanus 3K0JIOrHUECKUX (PaKTOPOB:
abnoTuyeckre, OMOTUYECKUE M aHTPOIOreHHbIe. JleWCTBHE HKOIOTUYECKUX
(GakTOpOB Ha OPTaHU3MBI.

AbGuoTnueckue (bakTophI: CBET, TeMIiepaTypa, BJIQXKHOCTb.
®dortonepuonusm. llpucnocobiieHrs OpraHu3MoB K JEHCTBUIO aOMOTHYECKUX
daktopoB. buonornueckue puTMBI.

buotnueckue  dakToprl. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYEeCTBO, cuUMOMO3 U ero Qopmel. [lapaszutusm,
KOOTMepalus, MyTyalu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAaXJIEOHUYECTBO).
AMeHcanu3M, HeWTpaiu3M. 3HauyeHUE OWOTHYECKUX B3aUMOJCUCTBUHN st
CYILIECTBOBAHMS OPTAaHU3MOB B IMIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU momyasanud. OCHOBHBIE IOKa3aTeln
MNOMYJISIUN: YUCJIEHHOCTh, TUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTbH, MPUPOCT,
Murpaius. JJlnHaMuka 4YucIeHHOCTH MOIMYJISIIIUN U €€ PeryJsius.

JemoHcTpanuu:

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

Tabnuupr u cxembl: kapta «[Ipuponnsie 30Hb1 3emnny, «Cpesl oOuTaHus
opranusmoBy, «®Portomnepuonuzmy, «llomynsauumy, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJSAUU UHPY30puu-TyPenbkny, «[lumieBrie nenm.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

JlabopatopHasi pabota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTCHUIMA
U3 Pa3HBIX MECT OOMTAHUS.

JlabopatopHasi padora Ne 4. «BnusHue cBeta Ha POCT U pPa3BUTHE
YEPEHKOB KOJICYCa.

[Ipaktuueckas padora Ne 2. «[loacdéTr MIOTHOCTH MOMYJSIUI Pa3HBIX
BUJIOB PACTCHUID.

Tema 4. CooOmiecTBa ¥ IK0JOTH4ECKHE CHCTEMBbI.

Coo01iecTBO opranu3mMoB — 6uoieHo3. CTpyKTyphl OHMOIleH03a: BUAOBas,
POCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buabl-momuHanTsl. CBs3U B
ouoneHo3e.

Okosoruueckre cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI JIKOCUCTEMBI: TMPOMYIIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemecTB M TOTOK DSHEPrUH B
skocucreMe. Tpoduueckue (MUIEBbie) YPOBHU dKOCHCTeMBI. [IHieBbie enu u
cetu. OCHOBHBIE TIOKa3aTeJIM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHE MHUPAMUJIBI: TMPOIYKIIUU, YUCICHHOCTH, OMoMacchl. CBOMCTBa
HKOCUCTEM: YCTOMUUBOCTh, CAMOPETyYJIsilius, pa3BuTe. CyKIeccusl.

[IpuponHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. IJKOCHUCTEMA
XBOMHOTO WJIA NTUPOKOJIMCTBEHHOTO Jieca.

AHTPOTOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroitumBocTH 3KOCHCTEM. COXpaHEHHE
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. . Bepnaackoro o 6uochepe. ['panuribl, coctaB U CTpyKTypa
ouocdepnl. XKuBoe BemectBo u ero QyHkiuu. OcobeHHocTn Ouochepsl Kak
rJI00abHONW JKOCUCTEMBI. J[MHAMUYECKOe paBHOBECHE M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopotbl BemectTB u  OMOTC€OXMMHUYECKHE IHUKIBI  AJIEMEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMOChepbl. OCHOBHBIE OMOMBI CYIITH.



YenoseuectBo B Ouochepe 3emiid. AHTPOINOTreHHbIE HU3MEHEHHUS B
ouocdepe. 'modanbHbBIE YKOJIOTHYECKUE TTPOOIEMBI.

CocyimiecTBoBaHMEe  MPUPOALI W YeJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  OCHOBa  ycToiumBocth  Ouocdeprl.  OcHoBa
PalMOHAIIBHOTO YTIPABIICHUS MPUPOAHBIMU PECypcaMu M UX HCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuupl u cxemsl: «IlumieBrie enm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOiectBa», «llenu muranusy, «IKoNOrMUecKas MUPAMUJIAY,
«buochepa u uyenoBek», «IKOCUCTEMA MIUPOKOJUCTBEHHOIO  Jiecay,
«JKocucTeMa XBOMHOro Jjeca», «buOIEHO3 BOIOEMaA», «ATPOLEHO3Y,
«IIpumepHbIe aHTPONOreHHBbIE BO3JCHCTBUS Ha Mpupoay», «BaxHeimme
UCTOYHUKH 3arpsi3HEHUs BO3AyXa U TPYHTOBBIX Boi», «llouBa — BaxkHe#ias
coctaBsitoniasi Ouocdepbr», «DakTopbl Jerpagalnudd mouBy», «llapHUKOBBIM
abdext», «DakTopbl PaAMOAKTUBHOTO 3arpssHeHusi Ouocdepw», «OO6mas
cTpykTypa Ouocdeps», «Pacrnpoctpanenue xu3nu B Ouocdepe», «O30HOBBIN
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: Moienb-anTuInKanusa « TunuyHeie OMOLIEHO3bIY, repbapuii
«PactutenbHble  cooOmiecTBa», koiekuuu — «buonenos», «Bpenurenu
BOKHEUIIINX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUIEKIIUH
pacTeHU U >KUBOTHBIX, MIPUHAIICKAIINE K PA3HBIM SKOJOTUYECKUM TpymIam
onHoro Buma, Kpacnas xkuura Poccuiickoit ®enepannu, HU300paKkeHUS
OXpaHsEeMbIX BUJIOB pacTeHui u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMDLI 110
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJbTaTaM
OCBOCHMSI OOYyYalOIIMMHCS MPOrpaMM CpeJHEro oOHero oOpa3oBaHUSA:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JTMYHOCTHBIX pe3yJIbTATOB OCBOEHUsS mpeameTa «buonorus»
BBIJICJICHBI  CJENYIOIIME  COCTaBISIOIIME:  OCO3HAHHE  OOy4YaroIIMMUCS
POCCUHCKON TPAXKIAHCKOM HJICHTUYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOTPEEICHHUI0, HAJTUYUEe MOTHUBAIMM K OOYYEHUIO
OMOJIOTHY, 1IeJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN TMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAUIUNA  Ppa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CHOCOOHOCTH OOyYaronIuxcs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMHM, MPUCYIIUMHU CHUCTEME OHOJOTUYECKOrO OO0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS NpeaMeTa «BHOIOTHS) JOCTUTAIOTCA
B €JMHCTBE y4e€OHOM M BOCIHUTATEIHHON NESITEIbHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUHUCKUMHU  COLUMOKYJIbTYPHBIMH, HCTOPUYECKUMH H
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSMHU, IPUHATHIMHU B OOIIIECTBE MPaBUIAMU U
HOpMaMH  TIOBEACHUS U  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHMS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHS, Pa3BUTHUSI BHYTPEHHEW MO3ULIMKU JTUYHOCTH,
NaTPpUOTU3MA, YBAXEHUS K 3aKOHY M MPABOMOPSIKY, YEIOBEKY Tpyla H
CTapiieMy TIOKOJIEHHIO, B3aMMHOTO YBaXXEHHUS, OEPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HAaCI€OUI0 W TPaJWIUsM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickon denepanuu, Npupoe U OKPYKAKOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4yeOHOro mnpeameTa «bUOTOTHS»
JOJDKHBI ~ OTpakaTh ~ TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3MUIIUEH JIUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIlMi, MO3UTUBHBIX BHYTPEHHHX YOECKICHH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IPOIECCE
peanu3alii OCHOBHBIX HAINPAaBJICHUN BOCHUTATEIBHOW NEATEIIbBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOro BOCTIMTAHUS

ChOPMHUPOBAHHOCTh  TPAKIAHCKOM  TO3WUIMUA  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTA MpPHU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIHHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO TO3UIIMI0 IO OTHOMIICHUIO K
SIBJICHHSIM COBPEMEHHOMW KU3HU U OOBSICHATH €€;



YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIOACH C pa3HbIMU YOKIECHUSIMHU, KYJIbTYPHBIMU [IEHHOCTAMHU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX M HCCIEAOBATEIbCKUX 3a/1ad, YBAXKHUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH POCCHUICKOMN IPaXKIaHCKOMN UJEHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM SI3bIK M KYJIbTYpPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K IPUPOJHOMY HACIEAWI0 M IaMsITHUKaM
IPUPOJIBI, JOCTHXKEHUSAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TPyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHOJOTHU, TMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPO/IBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS IEHHOCTEW CEMENHOM KU3HU B COOTBETCTBHUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAJIBHOIO BO3JCUCTBUSL JKUBOM TIPUPOALI U €€
LEHHOCTH,;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

NOHUMaHUE W peau3alus 3J0pOBOr0 M 0e30macHoro obOpasza KU3HU
(3mopoBoe  TUTaHWE, COOJIOJIEHWE TUTMEHHMYECKHMX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUW W OTAbIXa, pEryJsipHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUJI HWHIUBUAYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUSAX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIUCK
(ymoTpeOmneHus ajJKoroJsi, HAPKOTUKOB, KypEHHUS );

6) TPy10BOr0 BOCTIMTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;



TOTOBHOCTh K aKTUBHOU JEATEIBHOCTH TEXHOJIOTHYECKONH M COIMATbHOU
HaTpaBJICHHOCTH, CTIOCOOHOCTH UHUITUHPOBATH, TUTAHUPOBATH "
CaMOCTOSITEIIEHO BBITIOJHATH TAKYIO I€ATEILHOCTD;

UHTEpeC K pa3nuuHbiM cdepaM TpodeCCHOHATBHOW JeSITEIbHOCTH,
YMEHHE COBEPIATh OCO3HAHHBIN BBIOOp Oymymieii mpodeccuu i pean30BbIBATh
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOpa3OBaHUIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHMSA:

AKOJIOTHYECKU IIeNIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KaK HMCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIECTBOBAHUS;

TIOBBIIIICHAE YPOBHS AKOJOTHMUYECKON KyJIbTyphl: TMPUOOPETCHHE OTBITA
IUTAHUPOBAHMUS TIOCTYIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIIel Cpeibl;

OCO3HaHHWE TI00aTBHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTel ux
pelIeHUS;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HaHUSA M YMEHHS TPU PEIICHHH TPOOJEM, CBS3aHHBIX C paIOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHHE TpaBWJl TOBEACHUS B  IPHUPOJE,
HaTpaBJICHHBIX HAa COXpPAaHCHHE PAaBHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);

aKTUBHOC HETPHATHE JCHCTBHM, NPHHOCSIIMX BpEI OKpYKaromeh
IPUPOAHON CpeJie, YMEHHE POTHO3UPOBATh HEOIArONMpPUATHBIE KOJIOTUUECKHE
TIOCTICICTBHS MIPEANTPUHIUMACMBIX JICHCTBUI U MTPEIOTBPAIIATH UX;

HAJIMYUE Pa3BUTOIO  SKOJIOTHMYECKOTO  MBIIIICHUS, JKOJIOTHYEeCKON
KYJIbTYpPbI, OIBITa JEATEITHHOCTH JKOJIOTUICCKOW HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI IMH B ITO3HABATEIHLHOW, KOMMYHHUKATUBHOW M COIIMATLHON
NPAaKTHKE, TOTOBHOCTH K YyYacTHIO B MPAKTUYECKOW JIESITEITHLHOCTU
9KOJIOTHYECKOI HANPaBICHHOCTH,

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOTO Ha JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIHTYPHOM
MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKON KYJIBTYpPHl KaK CPEICTBa
B3aNMOJICHCTBHS MY JIFOJBMH U TTO3HAHUS MHPA,;

NOHUMaHWEe crnenu(PUKu OWOJIOTUM KaK HayKH, OCO3HAHHA e€ poiil B
(GopMUPOBAHNHN PAIMOHAILHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH IEJIOCTHOTO
NPEJCTABICHUS 00 OKPYXKAIOIEeM MHpE KaK O €IWHCTBE MPUPOJIBI, YCIIOBEKA U
oOI1ecTBa, B MO3HAHUHM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpoOsieM
COXPaHEHUS TIPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JIJIi COBPEMCHHOMN [MBHUIIU3AINN:
o0ecrieueHrsT HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3aHNC MEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHbIE TMPOOJIEMBl  PA3BUTHS
YeJIOBEYECTBA, MIOMCKA ITyTeH BBIXOJ1a U3 TJIO0ATBHBIX YKOJIOTHYECKUX MTPOOIIeM
u oOecrieyeHHsl Tiepexoja K YCTOMYHMBOMY pPa3BUTHIO, PallMOHAIBLHOMY
WCIIOJIb30BAaHUIO TIPHPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aHHTEPECOBAHHOCTh B IIOJIYYCHHH OWOJOTHYECKMX 3HAHUW B IEISX
MOBBIIICHHUST OOIIEH KyJBbTYphl, €CTCCTBCHHO-HAYYHOW TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIUMOHAJIBHOM  TIPAaMOTHOCTH  oOydarouiuxcs,
dbopmMupyemMoil py U3y4eHUu OMOJIOTHY;

NOHMMAaHUE  CYUIHOCTHM  METOJOB  T[O3HAHMS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIs
aHanu3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 0OOCHOBAHHbBIC 3aKIIIOUEHHS] Ha OCHOBE HAYYHBIX
(aKTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYUYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaLIUX;

OCO3HaHMWE [IEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO M MUCCIIEIOBATENBCKYIO JESTEIbHOCTh MHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HaHUN MO OMOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble  pe3yJabTaThl ~ OCBOCHHUSI ~ Y4eOHOro  MpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIE I (HOPMHUPOBAHMS MHPOBO33PECHHUS
oOydJarommxcst  MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIeHAYYHBIE
MOHSATHS, OTPaXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEUBUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIeCTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (hakT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
OKCIIEPUMEHT U JPYruX),  yHUBEpCaIbHbIE  y4eOHbIE  JICUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHbBIC, PETYJSITUBHBIC), OOECIeUnBaIONIUe
dbopmupoBanre (PyHKIIMOHATBHON T'PaMOTHOCTH M COLIMAILHON KOMITETEHIIUU
00yJarommxcsi, CHOCOOHOCTh OOYYaIIIMXCS  HCIOJIB30BaTh  OCBOCHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHON M COLIMAIIbHOMN MPaKTHKE.

MeranpeaMeTHbie pe3ybTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBiajieHUe  YHHBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE A CTBHSI:

CaMOCTOATENbHO  (OpMyNHUpoOBaTH U aKTyaIU3UPOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPHUEMBI JIOTHYECKOTO MBIILUICHUS
(amanuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBIC]I OHMOJIOTUUECKHX TOHSATUN (BBIIEIATh WX XapakTEpHbIC MPHU3HAKH,
YCTaHABJIMBATh CBSA3U C IPYTUMH MOHSATHUSIMH);

OTIpeNeNATh e NEITeIbHOCTH, 3a/JaBas MapaMeTphl U KPUTEPUU HX
JOCTIKEHUS, COOTHOCHTH PE3yJbTaThl JACSATEIBHOCTA C IOCTaBICHHBIMHU
HETISIMU;

WCIIOJIh30BaTh OMOJIOTUYECKUE TIOHSATUSA JUIsl OOBsICHEHUS (DAKTOB W
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKUE PACCYXIACHUS (MHIYKTUBHBIC, JCHYKTUBHBIC, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B PACCMATPUBACMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBAa  JJS  TPEACTABJICHUS
CYIICCTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMBbIX OMOJIOTHYECKHX OOBEKTaX,
a TaKkKe TMPOTUBOPEUMH PpPa3HOTO pPOJa, BBIABICHHBIX B Pa3IAYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUTAH PEIICHHSI TPOOJIEMBI C YIETOM aHAIH3a UMEIONTUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBATh COOTBETCTBUE
PE3yNIbTaTOB IIEJISIM, OLIEHUBATh PUCKH MOCJICCTBUHN NEATeILHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJaJeTh  HaBBIKAMH  Y4€OHO-MCCIIENOBATENbCKOM W TPOCKTHOU
JCSATCNIbHOCTH, HaBBIKAMH  pa3pemieHusi MpodiieM, CIOCOOHOCThIO U
TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUIESCKIX
3a/1a4, MPUMCHEHUIO Pa3JIMYIHBIX METOJIOB ITO3HAHUS;

UCTIONB30BaTh PA3IMYHBIC BHIBI JIEATEIHHOCTH TIO IOJYYCHHUIO HOBOTO
3HAHUSA, €0 HMHTEPIpeTaIuy, MpeoOpa3oBaHUI0 W NMPUMEHCHHIO B YUEOHBIX
CUTYAIUAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THUN  MBINUICHWS,  BIAJACTh  HAyIHOUH
TEPMHUHOJIOTHEH, KITIOYSBBIMH MTOHITHSIMHA U METOJIaMHU;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOMN
JESATSIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W WM aKTyaJM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HaXOIUTh apryMEHTHI JJIs JI0Ka3aTeIhCTBa
CBOWX yTBEPKJICHUH, 3a7aBaTh TAPAMETPhl U KPUTEPUU PEIICHUS;

aHAIM3WPOBATh TIOYYCHHBIE B XOJE pCIICHUS 3aJadd Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIUSAM, OIICHUBAThH MPHUOOPETEHHBIN OIIBIT,

OCYIIECTBIISTh ICJICHAIIPABICHHBIN IOMCK MIEPEHOCA CPEICTB M CIIOCO00B
JCHCTBUS B MPOPECCHOHAIBHYIO CPEILY;

yMETh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO M MPAKTUYCCKYIO 00JIacTH
KHU3HEACITCILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIE WJICH, TIPE]JIaraTh OPUTHHAILHBIC TTOIXO/IBI U PEIICHU,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aThTCPHATHBHBIC PEIICHUSI.

3) pa6ora c ungopmanmeii:

OPUCHTHPOBATHCA B PAJNTMYHBIX HUCTOYHWKAX wWHPopMammu (TEeKCTe
y4eOHOTO TMOCOOMs, HAy4YHO-TIOMYJSPHOW  JUTeparype, OMOJIOTHUYECKHUX
CJIOBapsiX M CIpPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WH(OOPMALMIO PANTMYHBIX BHIOB W (GOPM IpEACTABICHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyIUPOBATH 3aPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI ITPH TIOUCKE U
oTbope OuoJornYeckor uWHQpOpMAIMU, HEOOXOJAMMOM ISl BBIITOJIHEHUS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT MCIIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIOJH30BaHUS
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSITENIbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
ouosiorndyeckord wuHGOpMANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIlbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAaIME: TPUMEHSATh XUMHYECKUE, (PU3MUECKHE U
MaTEeMaTUYECKUE 3HAKU M CUMBOJIbI, (DOpMYIibI, a00peBUaTypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIIO3HABaHUS M 3alIUThl  MHGOpPMAIHH,
uH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH e CTBUSIMMU:

1) oO1eHne:

OCYIIECTBJIATh KOMMYHHMKallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOT€ WMJM JUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMbI
(yMeHue 3amaBaTh BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS  OTHOCHUTEIHHO
BBITIOJIHEHUS TPEJIaraeMou 3a7aui, yUUThIBATh UHTEPECHl U COTJIACOBAHHOCTh
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOICHCTBUS, TOHUMATh
HAMEpEHUsl JPYruX JIIOJeH, TMPOSBIATH YBAXKUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSITeJbHOCTh:

NOHMUMaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHAUBUIYaIbHOM  pabOThl MpU  pEUICHUU OHOJIOTUYECKOW  MpoOJIeMBlI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpATh TEMATUKYy U METOJbl COBMECTHBIX JEHCTBUI C YYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JIEUCTBUA IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacipeneniaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXHaTh Pe3yibTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJia M KaXKJIOTO y4YaCTHHKAa KOMAaHJIbI B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OICHUBATh HJEU C TO3UIIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISTh TO3UTUBHOE CTPATETHYECKOE TIOBEJICHWE B PAa3JTHMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

MCIIOJIb30BaTh OWOJIOTHYECKUE 3HAHUS NJIs BBISIBICHHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM II€JIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEIBHO  OCYIIECTBIATh  IO3HABATEIbHYI)  JI€SITEIbHOCTD,
BBISBJISITh TPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jaud B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH pelieHuss MpoOJeMbl ¢  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTECHHMIA;

J1laBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacmupsATb ~paMKh  y4yeOHOro TIpeAMEeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

neJaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh ero, Opathb
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M TIPOSIBJICHUIO IIMPOKON SPYAUIIMU B
pa3HBIX 00JIACTSAX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOM OOpa3oBaTEIbHBIN H
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIIMsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIeTh HaBBIKAMHU I[I03HABAaTEJIbHOM pedlieKcMu Kak OCO3HaHUS
COBEPIIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PehICKCUU JIJIs OIICHKH CUTYalluH, BEIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

NPUHUMATh MOTHBBI M apryMEHThl JIPYTMX MpPU aHAIW3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOsl U APYIrUX:

PUHUMATH Ce0s1, TOHMMas CBOM HEJOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aAHAIW3€ pPEe3yJIbTATOB
JEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MHP C TTO3HUITUH APYTOTo YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHpie pe3ynbTarhl ocBoeHHS IporpamMmbel COO mo Oumojornu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduyueckre sl y4eOHOro mpeameTa
«buonorusy» HaydHble 3HaHUS, YMEHHUS M CIOCOOBI JEUCTBHM MO OCBOCHHIO,
UHTEPIpPETAllMd ¥ TpeoOpa3OBaHUIO 3HAHWM, BUJIBI JCATEIBHOCTH TIO
MOJIYYCHUIO HOBOT'O 3HAHHMS M MPUMEHEHUIO 3HAHWM B PA3IUYHBIX Y4EOHBIX
CUTyallMsiX, a TaKKe B PEATbHBIX KU3HCHHBIX CHUTYallUsX, CBSI3aHHBIX C
Oouonorueii. B mporpamme npeaMeTHbIE pPe3yNIbTaThl MPEACTABICHBI MO TOJaM
oOy4eHwusI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TipeameTta «buonorus» 6 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHIMCKHX © 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 33]1a4;



yYMEHHUE PacKpbIBaTh COAepKaHWe OUOJIOTHYECKUX TEPMHUHOB W MOHATUMA:
KU3Hb, KJIETKa, OpraHu3M, Meraboyi3Mm (0OMEH BEHIECTB U MpeBpalleHue
SHEPruu), roMeocTa3 (caMmoperyssius), YpPOBHEBas OpraHU3alMs >KUBBIX
CHUCTEM, CaMOBOCIIPOU3BE/ICHUE (peripoyKius), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHHUE H3j1aratb OHUOJOTMYECKHEe Teopuu (KJIETOYHAas, XPOMOCOMHas,
MYTallMOHHAsI, IIEHTpajbHas JOTMa MOJEKYJIsIpHOM Ouosorun), 3axoHsl (I.
Mennens, T. Moprana, H. 1. BaBusiosa) u ydeHus (o 1ieHTpax MHOTO0Opa3us U
IPOUCXOXKIEHUS KynbTypHbIX pactenuid H. . BaBuioma), omnpenensars
IPaHUIIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIa/I€Th METOJJaMU HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
U ONKMCAHME JKUBBIX CUCTEM, MPOIECCOB U SIBJICHUHN, OpraHu3alus U MpoBeICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBI)KEHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOJIYYCHHBIX
PE3yNbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TIOJYYECHHBIX PE3YyJIbTaTOB;

yYMEHHUE BBIIEIATH CYIIECTBEHHBIC MTPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapHUoOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILEHUS YHEPTUU B KIIeTKe, (OTOCUHTE3A,
IUTACTHYECKOTO M JIHEPreTHYecKOro OOMEHa, XEMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOZOTBOPEHUS, PAa3MHOKEHUSI, WHJMBUIYAIbHOTO PpA3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTH MOJYyYCHHBIC 3HAHUS SISl OOBICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHATHUS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS U 3/I0POBbS
OKPYXAIOIUX JIIOJIeH, COOJIO/IEHH HOPM TIPaMOTHOTO TIOBEJEHUS B
OKpYXKalolllel MPUPOHOMN cpejie, MOHUMaHWe HEOOXOJUMOCTH MCIOJIb30BaHUS
JOCTH)KEHUM COBPEMEHHON OMOJIOTUM U OMOTEXHOJOTHH JUIsl palliOHATBHOTO
PUPOIOTIOTH30BAHNS;

yMEHHUE pellaTh JJIEMEHTApHbIE TEeHETWYECKHUE 3a/Jadyd Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKE, CIETJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPUIHOTO CKPEIIMBAHMS IJIs TIPEACKA3aHMS HACJIEIOBAHUS IPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBITIOJHATH J1a00OpaTOpHBIE U MPaKTUYECKUe padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJICPKAHUS, BKIIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOM HWHGOpMAIMKM, HAy4IHO-
MOMYJISIPHBIC MAaTEpPUaibl), ITUUECKUE aCIEKThl COBPEMEHHBIX MCCIICIOBAHUN B
OMOJIOTHH, MEIUITNHE, OMOTEXHOJIOTHH;

yMEHHUE CO037]aBaThb COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHUS,
0000mmass OWoJOTHUYECKYyr0 HMHGOPMAIMI0 U3 HECKOJbKHX HCTOYHHUKOB,
IPaMOTHO MCTIOJL30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TpeaMeta «buonorus» 6 11
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECTe M POJU OHWOJIOTMHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHIMCKHX © 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(bYHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 3a]1a4;



yYMEHHUE PacKpbIBaTh COAepKaHWe OUOJIOTHYECKUX TEPMHUHOB W MOHATUIA:
BUJI, TOMyJsUMs, TeHODOH, OBOJIOLMS, JBIKYIIHME CWIbl ((PaKTOPHI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTHYECKHE (PAKTOPBI, IKOCUCTEMA, TIPOYIIEHTbI, KOHCYMEHTHI, PEIYIICHTHI,
LeNy MUTaHus, IKOJIOrHYecKkasl mupamuaa, ouoreoneHos, onocdepa;

yMEHHUE u3JlaraTh OMOJIOTMYECKHEe Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpreBoro cxoactBa K. M. Bapa, uepenoBanusi TJiaBHbIX HampaBiICHUN U
nyteit sBomonnu A. H. CeBeproBa, yuenust o 6uochepe B. M. Bepuaackoro),
ONpeeNsATh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yMEHUE BJIa/IeTh METOJJaM1 HAYYHOT'O MTO3HAHUS B OMOJIOTUU: HAOIIOACHHUE
U OIMKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBICHUH, OpraHu3alus 1 MpoBecHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBI)KEHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOIYYCHHBIX
PE3yNbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACISTh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
O0OBEKTOB: BHJIOB, MOMYJSAIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOT€OLEHO30B M SKOCUCTEM, OCOOEHHOCTH IPOLECCOB: HACIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEUCTBHS JKOJIOTHYECKUX (PAaKTOPOB Ha
OpraHu3Mbl, TI€pEeHOCa BEIIECTB U TIOTOKAa DJHEPIUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOECM MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOr€0OXMMHUYECKHUX IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHSTH MOJYyYSHHBIC 3HAHUSA JIJIs1 O0BICHEHUS] OMOJIOTHYECKUX
MIPOLIECCOB U ABJICHUM, JIJIST TPUHATHUS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecredeHus: 0e30MacCHOCTU CBOETO 370POBbS U 3/I0POBbS
OKPYXAIOIUX JIIOJIeH, COOJIOJIEHH HOPM TIPaMOTHOTO TIOBEJEHUS B
OKpYXKaloIlel MPUPOTHOMN Cpelie, MOHUMaHUE HEOOXOIUMOCTH HCTOIb30BaHUS
JOCTHXKECHUU COBPEMEHHOU ounonoruu IS paLMOHAIILHOTO
IPUPOOIIOTH30BAHNS;

YMEHHUE peIIaTh JJIeMEHTapHbIe OHOJOTUYECKHE 3aJadd, COCTaBJISATh
CXEMBI MIePEHOCA BEIIECTB U SHEPTHH B SKOCHCTeMax (I[eNU MTUTaHus);

yYMEHHUE BBITIOJHATH Ja0OpaTOPHBIE W MpaKTUUeCKue paboThl, COOMIOAATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3MYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM wuHGOpMAIUU, HAy4YHO-
NOMYJISIiPHBIE ~ MaTepHayibl), paccMaTpUBaTh TJOOATBHBIE JKOJIOTHMUYECKHE
po0IeMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MIO3UIIUIO;

yMEHHUE CO037]aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHWS,
00001masi OWONOTHYECKYyr0 HWH(OpMAIMI0O U3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATUHHBINA ammapar OuooTHN.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHuUe Koan4yecTBO 4acoB
DJIeKTpOoHHbIe (LM (ppoBbIE)
n/ pa3jiejioB U TeM KoHnTpoJbHbie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
I MporpaMmMabl padoThbI padoThbI
bu6mmoreka [IOK
L brosorust kax Hayka 2 0.5 https://m.edso0.ru/7f41¢c292
5 JKuBble cUCTEMBI U UX 1 bu6mmoreka [IOK
OpraHu3arus https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKHUN COCTAB U 8 1 bu6mmoreka [IOK
CTPOEHUE KIIETKU https://m.edsoo.ru/7f41c292
4 JKusneneaTeabHOCTh 6 bu6mmoreka [JOK
KJIETKHU https://m.edsoo.ru/7f41¢c292
PasMHOXeHUE U
5 N 5 1 bu6mmoreka [JOK
ABAAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTh 1
6 W3MECHYHUBOCTD 8 1.5 bubmorera [JOK
' https://m.edso0.ru/7f41c292
OpTraHU3MOB
7 Cenekuusi OpraHu3MOB. 3 bubnmnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
8 P
C3CPBHOE BpEMA 1 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

YACOB 110 ITPOTPAMME




11 KIIACC

HaumeHnoBanme KoanuecTBo yacoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoThI
1 OBOIOLIMOHHAS 9 1 bubmuoreka [JOK
Oouosiorus https://m.edsoo.ru/7f41cc74
Bo3nukHoBeHUE U
5 ASBITHE SKIBHI 9 0.5 bubmuoreka [JOK
P ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranu3mMsl U
3 OKDVIKAIOLIAS 5 1 bubmuoreka [JOK
24 - https://m.edsoo.ru/7f41cc74
cpena
CooOmiectBa u
4 AKOJIOTUYECKHE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
5 P
SSEPBHOE BpeMi 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

I[TPOI'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuecTBOo 4acoB
JJIeKTPOHHBbIE
Hara undgposbie
n | Tema ypoka KoHTpoJibHbIE IpakTHyeckue
Bcero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
0 pecypcsl
bu6mmoreka [IOK
BHONOITIS. B CHCTEME https://m.edso00.ru/863e612
1 1 05.09.2025 2
HayK https://m.edso00.ru/863e632
a
MeTtoap! mo3Hanus
JKUBOU TIPUPO/IBI.
[TpakTrueckast pabora Ne
1 «Mcrons3oBanue Bubmaorexa LJOK
2 1 0.5 12.09.2025 https://m.edso0.ru/863e612
pa3IMYHBIX METOJIOB MPHU 2
U3Yy4EHUHU B
OHOJIOTUYECKUX
00BEKTOBY
buonornyeckue cucteMsl Bubmiorexa HOK
3 ’ 1 19.09.2025 https://m.eds00.ru/863e656
MPOLIECCH] ¥ UX U3YYCHUE 4
XUMHUYECKUN COCTaB bu6mmorexa [{OK
4 KineTkd. Boma u 1 26.09.2025 https://m.edso0.ru/863e674

MHHCPAJIBHBIC COJIN

€



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

benku. CoctaB u

bubmuoreka [JOK

5 03.10.2025 https://m.eds00.ru/863e6b7
CTpPOCHHE OEITKOB )
DepMeHTBI —
OMOJIOTYECKUE
KaTaJIn3aTOPHI.
Jlaboparopnas pabota No bubnuorexa [JOK
6 1 «M3yuenue 0.5 10.10.2025 https://m.eds00.ru/863e6b7
KaTaIMTHYECKOM 2
AKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMusIa3bl
WJIU KaTajasbl)»
bu6mmoreka [JOK
7 YrneBoapl. JIumuasl 17.10.2025 https://m.eds00.ru/863e687
0
HyknenHnoBble KUCTOTBI bubmotexa [JOK
8 - ' 24.10.2025 https://m.edso00.ru/863e6d5
ATD c
Hcropust 1 METOIBI bubnuorexa [JOK
9 U3yUYEHHSI KIICTKH. 07.11.2025 https://m.edsoo.ru/863e6e8
Knerounas reopus 8
K
10 JIETKa KaK [eJI0CTHAs 14.11.2025
JKUBasi CUCTEMA
Crpoenue bubnnoreka [JOK
11 JYKapUOTHUYECKON 05 21.11.2025 https://m.eds00.ru/863e6ff0

kieTku. JlabopaTopHas
pabota Ne 2 «M3y4yenue

https://m.edso00.ru/863e716
c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

CTPOCHHUS KIETOK
pacTeHuil, )KUBOTHBIX,
rpuOoB U OaKTepuil MO
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIpenaparax U ux
OTIFICAHHE)»

OOMeEH BELIECTB WU

bubmuorexa [JOK

12 28.11.2025 https://m.eds00.ru/863e766
MeTab0JIn3M c
POTOCHHTES. bubmuorexa [JOK
13 05.12.2025 https://m.edso00.ru/863e7c9
XeMOoCcHuHTE3 8
bu6mmoreka [IOK
14 | Dwuepreruueckuii 0OMeH 12.12.2025 https://m.edsoo.ru/863e7aa
€
JKu3HeHHBINH KT
KJIETKHU. [[eneHne KiIeTku.
Muro3. JIabopaTopHas
pabota Ne 3 bubnnoreka [JOK
15 «Habmonenne MuTO3a B 0.5 19.12.2025 https://m.edso00.ru/863e7dc
KJIETKaX KOHYHKa 4
KOpEIKa JIyKa Ha
TOTOBBIX
MUKpOIIpenapaTax»
16 buocunTe3 Oenka. 26.12.2025 bubmuorexa [JOK

Peakuus MaTpuyHOIoO

https://m.eds00.ru/863e796



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

CHHTE3A e
TpatcIsLs — bub6nuoreka [IOK
17 P 16.01.2026 https://m.eds00.ru/863e796
OuocuHTes OenKa o
Hexnerounsie ¢popmbl Brbmuorexa LIOK
18 23.01.2026 https://m.edso0.ru/863e754
KU3HH — BUPYCHI 0
bubmuorexa [JOK
DOPMBI PA3MHOMKEHHS! https://m.edsoo.ru/863e81b
19 30.01.2026 6
OPTaHisMoB https://m.edso00.ru/863e831
e
bu6mmoreka [JOK
20 Meiios 06.02.2026 https://m.edso0.ru/863e7f4
a
OO6pa3oBaHue U pa3BUTHE
[IOJIOBBIX KJIETOK.
OnonoTBOpeHuE.
JlaGopaTtopHnast pabota Ne Bubmzorexa LIOK
21 - 0.5 13.02.2026 https://m.edso0.ru/863e81b
4 «3ydeHne cTpoeHUs 6
ITOJIOBBIX KJIETOK Ha -
TOTOBBIX
MUKpOTIpenaparax»»
VHAUBHAYAIbHOE bu6mmorexa [JOK
22 Y 20.02.2026 hitps://m.eds00.ru/863¢843
pa3BUTHE OPTAHU3MOB 5
23 ['eneTrika — Hayka o 27.02.2026 bubmuorexa [JOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436

HaCJICACTBCHHOCTHU U

https://m.edso0.ru/863e86f
2

HU3MCHYHBOCTH 2
3aKOHOMEPHOCTH
HacJIeIOBaHUS bubmuoreka [JOK
24 | TpU3HAKOB. 06.03.2026 https://m.edso00.ru/863e887
Monorubpuanoe 8
CKpEIIMBAHHE
UTHOPUIHOE
premngHHe. 3akoH bubmorera [JOK
25 13.03.2026 https://m.edsoo.ru/863e89a
HE3aBHCHUMOTO 4
HACJICIOBaHMsI IPU3HAKOB
CueruieHHOE
HACJICJIOBaHHE
MIPU3HAKOB.
JlaGopatopHas paboTa Ne
5 «M3yuenne bubnnorexa [JOK
26 | pe3ynbTaToB 0.5 27.03.2026 https://m.edsoo.ru/863e8c6
MOHOTHOPUAHOTO U 0
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Jp030(UITBI HA TOTOBBIX
MUKpOTIperapaTax»
I'eneTtuka mogna.
HacrienoBare bu6mmoreka [JOK
27 10.04.2026 https://m.edso0o.ru/863e8c6
MIPU3HAKOB, CIICTICHHBIX 0
C TIOJIOM
28 V3MEeHYHNBOCTE. 0.5 17.04.2026 bu6mmoreka [JOK



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

Henacnencreennas
U3MEHYUBOCTD.
JlaGopaTtopHnas pabota No
6. U3yuenue
MOIU(PUKAITHOHHOM
U3MEHYUBOCTH,
IIOCTPOEHUE
BapHallMOHHOTO psJa U
BAapUALIMOHHON KPUBOM»

https://m.edso0.ru/863e8ef
e

Hacnencreennas
U3MCHYUBOCTD.
JlaGopaTtopHnas pabota Neo

bubmuorexa [JOK

29 . 05 24.04.2026 https://m.edsoo.ru/863e8ef
7. «AHanu3 MmyTanuin y .
Jp030(UIIBI HA TOTOBBIX -
MUKpOTpenaparax»»
Ceneknys Kak HayKa U Bubmmotexa TOK

30 e 08.05.2026 https://m.edso0.ru/863e921
mporecc 4
MeTobI ¥ TOCTHIKEHHUS bu6mmoreka [JOK

31 | cemexkuuu pacTeHUH H 15.05.2026 https://m.eds00.ru/863e921
JKUBOTHBIX 4
PesepBHBIi ypOK.
O00011eHME 10 TEME

32 «HacnencTBeHHOCTE U 22.05.2026

HN3MEHYHUBOCTD
OpTraHHu3MOB»



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KIIACC

Ne KoaunuecTBO 4acoB
JIEeKTPOHHbBIE
Hara uudgposbie
n Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3YYeHUs oOpa3oBareJib
/ padoThI padoThI
. HbI€ pecypchl
bubnuoreka
DBOJIIONUS K METOMBI €€ 1 01.09.2025 IHOK
W3y4YeHUs https://m.edsoo.r
u/863ea20e
bubnuoreka
Hcropus pa3Butus 10K
if 00 08.09.2025
MPEAICTABTICHIH © 1 https://m.edsoo.r
aBoonH u/863e9570
bubnuoreka
OK
MHUKpPO3BOTIOLUI 15.09.2025 1
p H 1 https://m.edsoo.r
u/863e9cle
[Tomynmanus xkak
dJIeMEHTapHas eAMHUIA
Bubnuoreka
BH/Ia U DBOIIOIHH. OK
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IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

INPOI'PAMMUBI
10 KJTACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl
cpeaHero oouiero oopazoBanus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS €CTCCTBCHHBIX HAYK,
B (hOpMHpOBAHWH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHBI MHpPa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIAJIC POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHWOJIOTHH; (YHKIIMOHAIHHOU
IPAMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUSI >KU3HEHHBIX 3a/1a4

YMmenue PacCKpbIBATh COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB H MMOHSTHMN: JKM3Hb, KJICTKA, OpraHu3M,
MeTa0oIn3M (O6M€H BCIICCTB M IIPCBPAIICHUC 3HeerI/I), TroMcoCTas (CaMOpeI‘yJ'IHI_[I/IH), YpOBHEBaA
opranu3anus )KUBbIX CUCTEM, CAMOBOCIIPOU3BCACHUC (perOI[YKI_[I/ISI), HaCJICACTBEHHOCTb, U3BMCHYHNBOCTD,
POCT U pa3BUTUC

YMmenue wuznaratb OWOJIOTMYECKHE TeOpur (KJIETOYHAs, XpPOMOCOMHas, MyTalMoHHas1), 3akoHbl (I
Menpens, T. Moprana, H.1. BaBunoBa) u ydeHus (0 LEHTpaXx MHOTooOpa3usi U MPOUCXOXKIECHUS
KynbTypHbIX pacteHuil H.WM. BaBunosa), onpenensiTe rpaHuIlbl KX TPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHnue BiaaaeTh METOaMH HAay4YHOI'O IIO3HAHUS B Ouosorun (Ha6JIIO,Z[CHI/IC 1 OIIMCAaHHEC KHUBBIX CHUCTEM,
MpoLEeCCOB U SIBHCHHﬁ; opranu3anusa MU IPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIJIBUKCHHUC
TUIIOTE3bI; BBIABJIICHUC 3aBUCUMOCTH MCKIAY HCCICAYCMBIMH BCIIMYWHAMU, 00BsICHEHHUE TMOJIYUCHHBIX
PE3YIbTATOB, HCIIOJB30BAHHBIX HAYYHBIX HOHSITHf/'I, TCOpI/Iﬁ U 3aKOHOB; YMCHUC [1€JIaTb BBIBOJLI Ha
OCHOBAHUU IMOJTYYCHHBIX pCSYJ'ILTaTOB)

YMeHue BBIICIATh CYIIECTBEHHBIC TPU3HAKNA BUPYCOB, KIIETOK TPOKAPUOT U IYKAPUOT, OJTHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB; OCOOCHHOCTH IPOIIECCOB OOMEHA BEIICCTB W IPEBPAIICHHUS YHEPTHH B
KJIeTKe, (OTOCUHTE3a, IUIACTHYECKOIO W DHEPreTHYECKOro oOMeHa, XEMOCHHTE3a, MHTO03a, MeHo03a,
OILIOIOTBOPEHUS, PA3MHOXKCHHUS, HHIANBUIYATLHOTO Pa3BUTHS OpraHnu3Ma (OHTOTEHE3)

YMeHue npuMEeHATh MOTyuYeHHbIC 3HAHUS A1 OOBSICHEHUS! OMOJIOTMYECKUX MPOIIECCOB M SIBICHUH, AT
NPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEJHEBHOM KU3HU B LIEJSX 0OecreueHus: 0€30MacHOCTH CBOETO
3JI0POBbSI M 3JI0POBbSI OKPYKAIOIIUX JIIOJIEH, COOMIOICHUS HOPM T'PAMOTHOTO MOBEJICHHS B OKPY)KAIOLICH
MPUPOJHON Cpejie; MOHNMaHHe HEOOXOIMMOCTH HCTIOJIb30BaHMsI JOCTHXKEHHI COBPEMEHHOM OMOJIOTHH U




OMOTEXHOJIOTHI JJIA PAalOHAJIbHOI'O ITPHUPOJ0ITO0JIb30BAHU S

YmMmenue peiiath JJICMCHTAPHBIC TCHCTUUYCCKHUE 3aJadud Ha MOHO- H I[I/II‘I/I6pI/II[HOC CKpCIIUBAaHHC,
CIOCINVICHHOC HACICIOBAHUC, COCTABJIATH CXCMBbI MOHOI‘I/I6pI/IIIHOFO CKpCIIUMBaHUA IJid MPCACKa3aHUsA
HAaCJICAOBAaHHWA ITPU3HAKOB Y OPraHM3MOB

YMeHHEe BBINOJHATH JIAOOPATOPHBIE M IPaKTHYECKHEe paboThl, COOMIONaTh TpaBWiIa HpU padoTe C
y4eOHBIM U JIabopaTOPHBIM 000pyAOBaHUEM

YMeHrne KpUTHYECKH OIICHHWBAaTh W HHTEPIPETHUPOBATh HH(POPMAIUIO OHOJIOTHMYECKOTO CO/ACpIKaHUS,
BKJIIOYAIOIIYIO I[ICEBJOHAYYHbIE 3HAHUS W3 pa3iuuHbiX HcTouHMKOB (CMMU, HayuHO-moOmynsipHble
MaTepuabl); STUYECKUE aCIIEKThl COBPEMEHHBIX UCCIIEJOBAaHUM B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOT MU

10

YMeHue co3gaBaTh COOCTBEHHBIE NUCbMEHHEBIE U YCTHBIC COO6H.[CHI/I${, 06061_[135{ 6I/IOJ'IOI"I/I‘IGCKYIO
PIH(bOpMaI_[I/IIO N3 HCCKOJIbKUX UCTOYHUKOB, I'PAMOTHO HUCIIOJIb30BATb MTOHATHHHBIN alrirapar OMoJI0run

11 KITACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl
cpeaHero oouero od0pa3oBaHus

CpopMUpOBaHHOCTH 3HAHUM O MECTE U POJIK OMOJIOTHH B CUCTEME HAyYHOT'O 3HAHHUS €CTECTBEHHBIX HaYK,
B (hopMUpOBaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHUUCKUX U 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJNOTHH; (PYHKIIMOHATBHOU
TPAaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHHS )KH3HEHHBIX 3a/1a4

YMeHue pacKkpblBaTh COAEpKAHUE OMONOTUYECKUX TEPMHUHOB W TOHSTHIA: BUM, MOMYJSIHS, TeHOMOH,
OBONIIONMSI,  JIBMXKYIIME  CHIbl  ((pakTOpel)  DBOMIOLMU,  MPHUCIOCOONEHHOCTh  OPTaHHU3MOB,
BHUI000pa30BaHUe, SKOJIOTHUECKHUE (PAKTOPhI, IKOCUCTEMA, TPOAYIIEHThI, KOHCYMEHTBI, PEAYIIEHTHI, 1IN
MUTaHM, SKOJIOTHYeCKast upamuia, buoreoreHos, buochepa

YMeHne uznarath OHOJOTHYECKHe TeopHuu (dBOJIONMOHHAs Teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHS
ABOJIIOINH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoabimeBoro cxoacrtBa K.M. bapa, depemoBaHus riiaBHBIX
HarnpaBieHuid u mytei sBomonnu A.H. CeBeprioBa, yuenus o ouochepe B.I. Bepuaackoro), onpenensits
T'PaHMIIBI HX IPHMEHUMOCTH K JKUBBIM CHCTEMaM

Vmenue BJIaACTh METOJaMH HAYYHOTI'O IIO3HAHHA B Oouoorun (Ha6J'IIOI[eHI/Ie " OIIMCAaHMHEC XUBBIX CUCTEM,




MIPOLIECCOB M SIBJIGHUW; OpraHu3anusi U MpPOBEACHHE OMOJOTHYECKOrO SKCIIEPUMEHTA, BBIIBIKEHUE
TUIOTE3bl; BBISIBJICHHE 3aBUCUMOCTU MEXAY HCCIEIyeMbIMH BEITUYMHAMHU, OOBSCHEHUE MOIYyUYEHHBIX
PE3yNIbTAaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHATHUN, TEOPUH U 3aKOHOB; YMEHHE JielaTh BBIBOAbI Ha
OCHOBAHUU MOJYYCHHBIX PE3YJILTATOB)

VYMmenune BBIACIIATh CYIICCTBCHHBIC NPU3HAKU CTPOCHUA OHMOJIOTUYECKUX 06TJCKTOB: BUIOB, HOHYHﬂHHﬁ,
MPOJYLIEHTOB, KOHCYMEHTOB, PEIYyLICHTOB, OWOICOIICHO30B M 3KOCHUCTEM; OCOOCHHOCTH IPOIECCOB
HACJICICTBEHHONH W3MEHYMBOCTH, ECTECTBEHHOrO O0TOOpa, BHI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpraHu3mMosB, HCﬁCTBHﬂ 9KOJOTUYCCKUX q)aKTOpOB Ha OpraHu3Msbl, IIEPCHOCA BCUICCTB U ITOTOKA SHCPIUU B
OKOCUCTEMAax, aHTPOIIOI'CHHBIX U3MEHEHHUH B DKOCHCTEMAaX CBOEH MCECTHOCTH, KPYroBopoTra BCHICCTB U
OMOTCOXMMHIYCCKHX IMKIIOB B Onochepe

YMeHue MNPUMCHATH IIOJYYCHHBIC 3HAHUSA IJIA 00BsACHEHHST OMOJIOTHYECKHX IpouccCoB U HBHGHHﬁ, JI
MNPUHATHA HTPAKTHICCKUX peI_HeHI/Iﬁ B HOBCGHHGBHOﬁ JKHN3HHU B LCIIAX obOecreyeHnss 0€30IMaCHOCTH CBOErO
3A0POBbA U 3JOPOBbS OKPYKAOIINUX HIOHCﬁ, CO6JHO,Z[CHI/IH HOPM I'paMOTHOTI'O TTIOBEACHUS B oxpy;xaromeﬁ
HpHpOI[HOfI cpeac; MOHUMAaHNC HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHKECHUM COBpeMeHHOﬁ Ouoorun
JJIL PAalJMOHAJIBHOTO TPUPOAOITOJIE30BAHUS

VMeHue pemiate 3JIEMEHTApHbIE OMOJOTMUYECKUE 3a/adyM, COCTABIIATh CXEMbl IEPEHOCa BEIIECTB H
SHEPrUM B KocHucTeMax (1eNy NUTAHNA)

YMeHHe BBINOJHATH J1IAOOpAaTOpHBIE M TpakTHYeckue paldoThl, coOdroAaTh MpaBuiIa Hpu pabore c
y4eOHBIM U JJAOOPAaTOPHBIM 000PYAOBaHUEM

YMmenue KPUTHYCCKU OLCHUBATH W HHTCPIPECTUPOBATH I/IH(bopMaI_II/IIO OHOJIOTUYECKOTO COACpIKaHuA,
BKIIFOYAOIIYHO TICCBAOHAYYHBIC 3HAHHA HW3 Pa3JIMYHBIX HCTOYHUKOB (CMI/I, HayYYHO-TIOITYJIAPHBIC
MaTCpI/IaJ'IBI); paccMaTpuBaTh r100alIbHbIE YKOJIOTHYSCKUE Hp06HCMBI COBpPCMCHHOCTH, (I)OpMHpOBaTL 10
OTHOIICHHUIO K HUM COGCTBGHHy}O ITO3HUIHIO
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YMmenue cosnaBaTh COOCTBEHHbIE IMHUCBMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas OHWOJIOrHYECKYIO
I/IH(bOpMaI_[I/II-O 13 HCCKOJIbKUX NCTOYHUKOB, 'PAMOTHO HMCITI0JIB30BAaTh MOHSATHHHBIN arrapar onooruun




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 buonorus xak Hayka
11 buonorus — Hayka o xuBoil mpupojge. Ponp OGuonoruu B GOpMHUPOBAHUU COBPEMEHHOW HAy4YHOW KapTHUHBI MUpA.
' Cucrema OMOJOTHYECKUX HAYK
12 MeToabl TO3HAHUS JKUBOW MNpHUPOABl (HAOIIOAEHWE, OKCIIEPHUMEHT, OIMCaHHWe, HW3MEPEHHUe, KIacCU(pUKAIIHS,
' MOJIETMPOBAHUE, CTATUCTHUECKAst 00pabOTKa TaHHBIX)
2 JKuBbie cucTeMBbI M IX OpraHu3aIus
2.1 JXKussle cucremsl (0MOCUCTEMBI) KaK IpeaMeT u3yueHus ononoruu. CBoiicTBa OMOCHCTEM U MX pa3HOOOpasue
59 YpoBHU oOpraHuzandd OHOCHCTEM: MOJEKYISPHO-TEHETUYECKUI, KJIETOYHBIH, OpPraHU3MEHHBIH, MOMYISIIIHOHHO-
' BUJIOBOM, 9KOCHCTEMHBIH, 6HochepHbIi
3 XUMUYECKUH COCTaB U CTPOECHUE KIIETKU
31 XHWMHMUYECKUN COCTAaB KIETKH. XHUMHUYECKHE 3JIEMEHTBI: MAKPO3JIEMEHThI, MHUKPO3JEMEHThl. Boma um MuHepalbHbIE
' BenecTBa. OyHKIMYU BOJIbI U MUHEPAJILHBIX BelIeCTB B KieTke. [lonnep:xanue ocMoTHUecKkoro 6anaHca
benxu. CoctaB u crpoeHue 0enkoB. AMUHOKHUCIOTBI — MOHOMEPHI OesIkoB. He3aMeHumble 1 3aMeHUMble aMUHOKHUCIIOTHI.
AMUHOKHCTIOTHBI COCTaB. YPOBHH CTPYKTYphl O€TKOBOW MONEKyNbl (NEpBUYHAs, BTOPHYHAs, TPETHYHAS U
3.2 YeTBEPTUYHAS CTPYKTYpa). XUMUUECKHe CBoWcTBa OenkoB. buonorunueckue GpyHKIMN GEIKOB.
depMeHTHl — OuoNornueckue karainu3atopel. CTpoeHue (epMeHTa: aKTHBHBIA IEHTp, CyOCTpaTHas CHElUGUIHOCTb.
Kodepmentsl. Butamuabl. Otinuunst epMEHTOB OT HEOPraHUYECKUX KAaTaan3aTOpPOB
3.3 YrneBoabl: MOHOCaxapu bl (TIIOKO03a, pubo3a U J1e30KcHprd03a), qucaxapuabl (caxaposa, JIAKTO3a) B MOJcCaXapuabl




(xpaxma, TJIMKOTeH, [eJUTI0103a). buonornueckue GyHKIUU YIiIeBOIOB.
Jlununael: TpUrIULEPUIBL, cTepouabl, pochonunuasl. ['uapodunsHo-ruapoPoOHbIe cBOIcTBa. bronornueckue GpyHkunu
munuaoB. CpaBHEHHUE YTIIEBOIOB, OEJIKOB U JIMMUAOB KaK UICTOYHHKOB SHEPTUU

Hyxkneunossie kucnotsl: JJHK u PHK. Hykneotuasr — MoHOMEpbI HyKJIeMHOBBIX KucioT. Ctpoenue u ¢pynkuun JJHK.

3.4
Crpoenne u pynkuun PHK. AT®: crpoenue u pyHkuun
3.5 [uronorus — Hayka o kierke. Knerounas teopust. MeToapl H3ydeHHUsI KIETOK
36 Knerka xak menmoctHas skuBasi cucreMa. OOmMe MpU3HAKH KIIETOK: 3aMKHYTasi HapyHass MeMOpaHa, moinekynsl JJHK
' KaK F€HEeTHYECKHI amnmapar, CUCTEMa CUHTe3a Oellka
Tumnel KJI€TOK: 3yKapuoTHdeckas U npokapuotuyeckas. OcoOOEHHOCTH CTPOSHMS TPOKApHOTHUECKON KieTkH. Kietounas
3.7 creHka Oakrepuil. CTpoeHHe 3yKapHOTHUeCKOW KieTku. OCHOBHBIE OTIMYMS PACTUTENBHOM, JKMUBOTHON M TpUOHOMN
KJICTKH
IToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHasl CTEHKA, IMIMKOKaIMKe, UX (yHkuuu. Ilnazmarndeckas memOpaHna, eé
cBoiicTBa M (yHkuuu. Lluronnasma u e€ opranousl. OgHOMEMOpaHHBIE OPraHOM bl KJIETKHU: SHIOMIa3MaTHYeCcKas CeTh
3.8 (OIIC), anmmapar I'onbxxu, Tu30coMbl. [1omyaBTOHOMHBIE OpraHOM bl KJIETKHA: MUTOXOHAPHH, MIacTH kL. [Iponcxoxnenue
MUTOXOHpUi U rutactu. Buapsl mnactua. HememOpaHHble OpraHoM bl KJIETKU: PUOOCOMBI, KIIETOUHBIA LEHTpP, PECHUYKH,
KTyTUKH. DyHKIIMU OpraHoua0B KIETKU. BriroueHus
3.9 SAnpo — perynstopHblii HeHTp kiueTku. CTpoeHue sapa: saepHas 000J0YKa, KapuoIula3ma, XPOMATUH, SIPBIIIKO.
' XpoMOCOMBI
3.10 TparcopT BeIecTB B KJIETKE
4 XKXu3HenesaTenbHOCTh KIETKH
OOMeH BeIecTB, MM MeTab0oIM3M. ACCUMIIIALMS (IUTACTUYECKUN OOMEH) U JMCCUMIIIALUS (SHEPreTUYecKHii 0OMeH) —
4.1 JIBE€ CTOPOHBI €AMHOTO mporecca Merabonu3ma. Tumbel oOMeHa BeliecTB: aBTOTpo(HBbIM M TereporpodHbIil. Poib
(dbepMeHTOB B OOMEHE BEIIECTB M MPEBPAIEHNUH SHEPTHH B KIIETKE
®orocunre3. CBeroBass U TemMHOBas ¢a3pl ¢orocuHTe3a. Peakuuu Qorocunreza. DPpdekTuBHOCTH (OTOCUHTE3A.
4.2 3nauenue (oTocHMHTE3a IS KU3HU Ha 3emuie. BriusHue ycrnoBuit cpenbl Ha (JOTOCHHTE3 M CIOCOOBI MOBBIIIEHUSI €r0

MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.




XeMoCcHHTE3. XCMOCI/IHTCBI/IPYI-OH_II/IC 6aKTepI/II/I. 3HaueHNE XEMOCHHTE3a JJIA J)KU3HH Ha 3emie

DHepreTudyeckuii 0OMeH B KiieTKe. Pacieruienue BenecTs, BbICICHUE U aKKYMYJIMPOBAHUE SHEPTHH B KJIETKE. DTaIbl

4.3 JHEpreTHYecKoro oomena. [nmkonus. bpoxkenune u ero Buibl. KuciopogHoe OKHCICHHE, WM KIETOYHOE JBIXaHHUE.
O PeKTUBHOCTD IHEPTETHIECKOTO OOMEHA
Peaknun marpuunoro cuntesa. ['enernueckas uadopmanus u JJHK. Peanuzanms reretrnaeckoit ”HGOpPMAIMU B KICTKE.
4.4 I'enernueckuit koq u ero cBoiictBa. Tpanckpumnius — marpuunbiii cunte3 PHK. Tpancnsauus — Ouocunrtes Oelnka.
KoaupoBanue amunokucior. Pons pubocom B 6uocuHTese Oenka
Hexnerounsie ¢popmbl xu3HN — BUpychl. Mcropust oTkpsiTis BupycoB (/.M. MBanoBckuit). OcCOOEHHOCTH CTPOSHHS U
KHU3HENEATENIFHOCTH BUPYCcOB. bakrepnodaru. bone3sHn pacteHuil, >KUBOTHBIX M YEJIOBEKAa, BBI3HIBAEMBIE BUPYCAMHU.
4.5
Bupyc ummynonedunmra yenoeka (BUY) — Bo3Oymurtens CIIM[a. Ilpodunaktuka pacmpocTpaHeHHs BUPYCHBIX
3a00JeBaHU
5 Pa3zMuoxeHne 1 MHAUBUAYATIbHOE PA3BUTHE OPTaHU3MOB
Krnerounslii nuki, wiM >KU3HEHHBIM mukin kietku. MHTepdaza u mutos. I[lpomecchl, mporekaromue B HHTEpdase.
Pennukarmuss — peaknus marpuuHoro cuntesa JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIM HAbOp — KapHOTHII.
51 JIUTMIIONAHBI W TaluIOWAHBIA XpOMOCOMHBIE HAOOphl. XpomaTuabl. lluTonmormdyeckue OCHOBBI Pa3MHOKEHUS U
' WHJMBUIyaJIbHOTO Pa3BUTHUSI OPTaHU3MOB.
Henenne knetku — muto3. Cragum murtosza. [Ipormeccsl, mpoucxoasmiye Ha pa3HbIX CTaAusAX MUTO3a. buomornueckuit
CMBICJI MUTO3a
@®opMbl pa3MHOKEHHUS OpPraHU3MOB: Oecronoe W TmojioBoe. Buupl Oecnojioro pa3sMHOXKEHHs: JAeleHHE HaJlBOe,
5.2 MOYKOBAHHWE OJIHO- U MHOTOKIJIETOYHBIX, CIIOpooOpa3oBaHHE, BEreTaTHBHOE pa3MHOXKeHHe. VckyccTBeHHOe
KJIOHUPOBaHNE OPraHU3MOB, €r0 3HAUE€HUE JJIsl CEJIEKIINH
ITonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOI0ro.
5.3 Meiio3. Cramuu wMeio3a. Ilpouecchl, npoucxonsiue Ha craausx wMenos3a. lloBegenume xpomocoM B Melo3e.
Kpoccunrosep. bruonornueckuii cmpica ¥ 3HaueHUE MeHo03a
5.4 I'amerorenes — mporiecc 00pa3oBaHUsl MOJOBBIX KJIETOK y XUBOTHBIX. [10/IOBBIE Kene3bl: CEMEHHUKU U SIMUHUKH.

OO6pazoBaHue M pa3BUTUE TMOJIOBBIX KJIETOK — ramer (CrepMaTo30u[, SHIIEKJIeTKa) — CIepMaToreHe3 M OOTEeHE3.




OcobenHoctu CTPOCHUA HﬁHeKHeTOK H CIICPMATO30MNI0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHOFCHC3

5.5

NunuBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOPHUOHAIBHOE Pa3BUTHE (AMOPUOTEHE3). DTallbl SMOPHOHAIBHOTO PA3BUTHS
y TIO3BOHOYHBIX JKMBOTHBIX: JApOOJICHHWE, TacTpyisius, opraHorese3. lloctamOpuonanpHOEe pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHUS: NPSIMOE, HEmpsiMoe (JMYMHOYHOE). BnusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB;
(akTopbI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOACTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH, CTaIUU Pa3BUTHS

HaCJIeI[CTBCHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

6.1

[Ipenmer u 3amaum reHeTUKd. VcTOpHsi pa3BUTHS T€HETHKH. BKiam poCCHIICKHX M 3apyOEKHBIX YUEHBIX B pa3BUTHE
TFeHETUKU. MeTo/bl Ie€HETUKH (FMOpPUAO0IOrMYECKU, IUTOIC€HETUYECKUH, MOJIEKYJISIpHO-TeHeTndeckuil). OCHOBHbIE
TeHETUYECKUE NOHATHUSA. | eHeTHYecKasi CUMBOJIMKA, MCIIOJIb3yeMasi B CXeMaX CKPEIIMBAHUI

6.2

3aKOHOMepHOCTI/I HacJICAOBAHUS IIPU3HAKOB, YCTAHOBJICHHBLIC I'. Mennenem. MOHOFI/I6pI/I,I[HOG CKpPCIIUMBAHUC. 3aKoH
e,Z[I/IHOO6paSI/I5I FI/I6pI/II[OB IIEPBOro IMOKOJICHHA. HpaBI/IJIO JAOMHUHHPOBAHUA. 3aKkoH PaCICIICHHA ITPHU3HAKOB. I'unotesa
YHUCTOTHI ramMeT. IloIHOe 1 HemoIHOoe AOMUHHPOBAHHUC.

Z[I/IFI/I6pI/II[HOC CKpCHIMBAaHUC. 3aK0OH HE3aBHCHMOIO HacJIeAOBaHUA IIPU3HAKOB. HI/ITOFCHGTI/I‘leCKI/Ie OCHOBBI
,Z[I/IFI/I6pI/II[HOl"O CKpCIIUBAaHUA. AHaJII/I3I/Ipy10H_Iee CKpCIIMBAaHUC. Hcnons3oBaHue AHATIU3UPYIOIICTO CKPCIIUBAHUSA JIA
ONPCACIICHUS T'CHOTUIIA ocobu

6.3

CHGHJ’IGHHOC HACJICAOBAHUC IIPHU3HAKOB. Pa6ora T. MopraHa o CHCIUICHHOMY HACJIICAOBAHUIO T'CHOB. HapymeHHe
CICIICHUA I'CHOB B PE3YJIbTATC KPOCCUHT'OBEPA. XpOMOCOMHaH TCOpHA HACICACTBECHHOCTHU. I'eneTnyeckue KapThl.
I'enetnka mona. XpOMOCOMHOC OMpCACIICHUEC II0JIA. AYTOCOMLI U TIOJIOBBIC XPOMOCOMBI. I'omorameTHbie U
reTCPpoOraMCTHLIC OPIraHU3MBI. HacnengoBanue IMMPU3HAKOB, CHCIVICHHLIX C IMOJIOM

6.4

N3MeHunBOCTh. BHIbI HM3MEHUMBOCTH: HEHACIEICTBEHHAs W HACIeACTBEHHas. Poib cpenbl B HEHACIEACTBEHHOM
M3MEHUYUBOCTH. XapaKTepUCTUKa MOAU(PUKALMOHHOW M3MEHUMBOCTH. BapualnMoHHBIA psl ¥ BapHallMOHHAs KpHUBas.
Hopma peaknmm npusHaka. KonudecTBEeHHblE M KAadeCTBEHHbIE NPU3HAKM M WX HopMa peaknuu. CBolicTBa
MOIU(PHUKAITMOHHON U3MEHUYNBOCTH

6.5

HacnencrBenHast, WM reHOTUNHUYECKast, 13MEeHUYUBOCTh. KoMOMHaTHBHAs M3MEHYMBOCTh. Meio3 1 moJI0Boil mporiecc —
OCHOBa KOMOMHATHBHOW M3MEHYMBOCTH. MyTalmoHHas u3MeHUMBOCTh. Kiaccudukanmss MyTanuii: TeHHbIE
XpPOMOCOMHBIE, TeHOMHBIe. YacToTa M mpuunHbl MyTanuii. Myrarennsle ¢akTopbl. 3aKOH TOMOJIOTHYECKUX PSAZOB B




HacijaeacTBeHHou n3MeHunsoct H.M. BasuioBa

6.6

I'enetnka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbI TEHETHKH YEJIOBEKA: I€HEaJOTHUeCKUi, OIM3HEIOBbIMH,
LIUTOT€HETUYECKUM, OMOXMMHUYECKUH, MOJIEKYJIApHO-TeHeTHUYecKuil. COBpPEMEHHOE  ONpEENIEHuE TI'eHOTHUIIA!
IOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMpPOBaHHE, B TOM uwuciie ¢ nomouwbto [II[P-anamm3a. HacimencrBeHHbie
3a0o0JieBaHMsl 4YEJOBEKa: TeHHbIe O0Jie3HH, OOJNE3HM C HACJIEACTBEHHOW NPEApacHoI0kKEHHOCTBIO, XPOMOCOMHBIE
Oome3nn. ComarWdyeckue W TEHEpaTUBHBIE MyTanuu. [IpUHOMIBI 310poBOro o0pas3a JKW3HHW, JWArHOCTUKH,
npoWIAKTUKA W JICYCHUS TEeHETHYeCKUX OosiesHel. Menuko-reHeTH4eckoe KOHCYJIbTUPOBAHHE. 3HaueHHE
MEIUIIMHCKON M€HETUKH B MIPEJIOTBPALLIEHUH U JICUEHUH F€HETUYECKUX 3a00JIeBaHUI YelloBeKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka U Ipoliecc. 3apOoXJACHHUE CeleKUMM M JomecTtukauus. Yuenue H.M. BaBuioBa o neHtpax
MIPOUCXOXKACHUSI U MHOTOOOpa3usi KyJIbTYPHBIX pacTeHHU. LIeHTpBl TPOMCXOXICHUS TOMANTHUX JXUBOTHBIX. CopT,
opoJja, TamMmm

7.2

CoBpeMeHHbIE METO/bI CeNeKIMH. MacCOBbI U MHAMBHIyalbHbBIN OTOOPHI B CEJIEKLIUU PACTEHUN U KHUBOTHBIX. OlLleHKa
9KCTephepa. bIM3KOpOACTBEHHOE CKpeuiuBaHue — HHOpuAMHI. Yucras auHusa. CKpelMBaHUE YHCTBIX JIMHUH.
I'erepo3uc, nnu rubpuanas cuna. HepoacTBeHHoe ckpemuBaHue — ayTOpuauHr. OtnanéHHas ruOpuauzanus U eé
ycnexu. VMICKycCTBEHHBIN MyTareHe3 M IOJIY4YeHHME IOJIMIIIONIO0B. JlOCTHMKEHUS CENEeKIMM PAcTeHUM, >KMBOTHBIX M
MHUKDPOOPTaHNU3MOB

7.3

buorexHonorus kak oTpacib NpoM3BOJCTBA. ['€HHas MHKeHepus. Otambl co3jaHus pexkomOuHaHTHOM JIHK
TPaHCTE€HHBIX OpraHu3MoB. Kiierounas wuHxeHepus. Kietounele KynabTypbl. MHKpOKIOHAJIBHOE pa3MHOKEHHE
pactennii. KinoHnpoBaHue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. JKOJIOTMUECKUE M ITHYECKHE
npo6aembl. MO — reneTnuecku MOAM(PUIMPOBAHHBIE OPTaHU3MBbI




11 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

DBOIIOIMOHHAS OMOIOT U

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CupgerennbcTBa 3Bomonnu. [laneoHTOMOrHYECKHE: MOCIEIOBATEIBHOCTh TOSBICHHUS BHJIOB B IaJ€OHTOJIOTMYECKOM
JeTonucHy, nepexoansie Gopmel. buoreorpadudeckne: cXoACTBO M pasznuuue GayH u (GIOp MAaTEepUKOB M OCTPOBOB.
OMOPHOTIOTHYECKUE: CXOJICTBA M PAa3UYUs SMOPHOHOB PAa3HBIX BHJIOB IMMO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKHE:
TOMOJIOTMYHBIC, AaHAaJIOTMYHbIC, PYAWMMCHTAPHBLIC OpraHbl, aTaBHU3MBbI. MOJICKy.]I?IpHO-6I/IOXI/IMI/I‘ICCKI/IGZ CXO0ACTBO

MEXAaHU3MOB HACJICACTBECHHOCTH U OCHOBHBIX METa0OJIMYSCKUX HYTGI\/JI Y BCCX OpraHusmMoB

1.2

OpomtonmonHas teopus Y. [lapsuna. [Ipennocsliky BOSHUKHOBEHHS JapBHUHM3MA. J[BHKyIME CHIIBI 3BOJIOLUU BHIOB
no /lapBuny (M30BITOYHOE Pa3MHOXKEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOIpeaenéHHass U3MEHYMBOCTh, O0ppOa 3a
CYIIECTBOBaHME, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckas teopust apomonuu (CTO) u ocHoBHbIE €€ nonoxeHus. Mukpossomtonus. [lonynanus kak eaAMHNIIa BUA
Y 3BOJIIOLIUU

14

JBuxymiue cuibl (pakTopbl) 3BOIIOLUU BUAOB B Npupoae. MyTallMOHHBINA MPOLEcC U KOMOMHATUBHAS U3MEHYHBOCTb.
[TonmynsiioHHble BOJHBI M Jpeiid reHoB. M3omsmus u murpanus. EcrecTBeHHblf oTOOp — Hampabistoumii ¢akrop
3BoJIOLUU. POPMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnioco0IeHHOCTh OPraHU3MOB KaK pe3yibTar 3BoJitoluu. [IpuMepsl npucnocobieHuit y opranu3zmMoB. ApoMop¢o3bl
U UIM0a/1alTaluy.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHoBHBIE (HOpMBI BUI000pa30BaHUS: T€OTpaPUIECKOE, IKOJIOTHIECKOE

1.5

MaKpOBBOJ'IIOLII/ISI. q)OpMBI OBOJOIHNHA: (I)I/IJ'ICTI/I‘-ICCKB.SI, AUBCPICHTHAsA, KOHBCPIrCHTHAA, IapaJJICIIbHAA. H606paTI/IMOCTB
9BOJJIIOIIMHA

Bo3HUKHOBEHHME U pa3BUTHE KU3HU HA 3eMJIe




2.1

JloHayuyHbIe TIPEACTABICHUS O 3apPOKIECHUH XKM3HU. HaydHble THIIOTE3bI BOSHUKHOBEHHMS KU3HHM Ha 3emiie: abroreHes u
MaHCIIEPMUs. XHUMHYECKass HBOJIONHUA. DKCIIEPUMEHTAIBHOE TOJATBEPKACHUE XMMHYECKOW 3Bojitonuu. HadambHbie
aTamnbl ouosornueckoi 3postonun. I umnoreza PHK-mupa. IlepBoie kineTkn u ux 3Bosronus. @opMupoBaHHE OCHOBHBIX
TPYIII )KUBBIX OPTAaHU3MOB

2.2

PazButue xxu3nu Ha 3emuie no 3pam u nepuoaam. Karapxei. Apxeiickas u nporepo3oiickas spbl. [laneo3oiickas spa u eé
epuobl: KeMOPUNCKUNA, OPIOBUKCKUH, CUITYpUHCKUM, JE€BOHCKUM, KAMEHHOYTOJIbHBIN, TepMCcKuil. Me3o3oiickas 3pa u
€€ Mepuobl: TPUACOBBIN, FOPCKUIA, MEJIIOBOM.

KaitHo30lickasg 2pa M €€ IepuoAbl: NAJICOrCHOBBIM, HEOICHOBBIM, AHTPOIOIECHOBBIM. XapakTEPUCTHKA KiIuMmaTra M
re0JOrU4YeCKHX nporeccoB. OCHOBHbBIE ATalbl SBOIIOLUN PACTUTENBHOIO U JKUBOTHOIO MHpa. ApoMop(do3bl y pacTeHUI

" )KUBOTHBIX. HOHBJICHI/IC, PACHBET U BBIMUPAHHWEC I'PYIIIT )KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHN4YCCKOI'0 MHUpPa KaK OTPaAKCHUC DBOJIIOLUH. OCHOBHBIE CHCTEMAaTHYECKHE I'pYIIIbI OPraHN3MOB

2.4

DBOJIIONMS YeJIOBEeKa. AHTPOMNOJIOTHS Kak Hayka. Pa3BuTue TpeACTaBICHHI O MPOUCXOXKICHUM YeIOBEeKa. MeTobl
u3y4deHus anTpororeHesza. CxoACTBa M pa3Iniusl YeIOBeKa U KUBOTHBIX. CHCTEMAaTHUUECKOE MOJIOKEHNE YEeJIOBEKa.
JBwxymue cuisl (hakTopsl) aHTpororeHe3a. HacnencreeHHas H'3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOP. OOI11€CTBEHHBIM
00pa3 KU3HU, U3TOTOBJICHUE OPYAUM TPYyIa, MBIIIJICHUE, PEYb

2.5

OcHOBHBIE CTauvu N BCTBU 3BOJIIOIOHUHN YCJIOBCKA: aBCTPAJIOIINTCKHU, Yenopek YMGHBIﬁ, Yenosek HpﬂMOXOI[fIH.IHfI,
YenoBek HeaHﬂepTaﬂbCKHﬁ, Yenosek pa3yMHBII>i. Haxonku uckomaeMbIx OCTAaHKOB, BpEM: CYHICCTBOBAHUA, 00acTh
pacnpoCTpaHCHUs, 00BEM TOJIOBHOTO Moa3ra, 06p213 JKU3HHU, Opyaua

2.6

YenoBeueckue pacbl. OcHOBHBIE OonbIIME  pachl:  €BporneouaHas (eBpasuiickas), HErpo-aBCTpaJOUAHAs
(9KBaTOpHalibHAs), MOHIOJIOWJHAA  (A3uWaTCKO-aMepUKaHCKas). YepThl NpPUCHOCOOIEHHOCTH  MpeICTaBUTENEH
4eJI0BEUYECKHUX Pac K YCIOBUAM cyniecTBoBaHMs. EqMHCTBO yenoBeueckux pac. Kputuka pacusma

OpraHu3Mbl U OKpy>Karolas cpeia

3.1

OKoJIOTHS Kak HayKa. 38.2[2[111/1 U pa3aciibl 3KOJIOTHUH. MeTtoasl 3KOJOTHMYECKUX MCCIIeIOBaHUIA. OKOJIOTHYECKOE
MHPOBO33pPCHUC. CpCIlLI oOuTaHus OpTraHnu3MOB: BOJIHAs, HA3CMHO-BO3AYIITHAA, [TIOYBCHHAS, BHYTPUOPIraHU3MCHHAA

3.2

Oxonorudeckue gakropsl. Kmaccudukarmus skogorndecknx GakTopoB: a0HOTHYECKUE, OMOTHYECKUE U aHTPOIIOTCHHBIC.




JeiicTBre sKo0rn4eckux (GakTopoB Ha OPraHU3Mbl

3.3

AbuoTnueckue GakTopsl: CBET, TEMIeparypa, BiaxxkHocTs. DoTonepuoausm. [IpucnocobieHus: OpraHu3MoB K ACHCTBUIO
abuotnyeckunx (akTopoB. buogormuecKue puTMBI

3.4

buornueckue (baKTOpBI. BI/II[BI OHMOTHYECKUX B3aHMO,HeI>IICTBHI>'IZ KOHKYPCHIUA, XUIIHUYCCTBO, IMAPA3UTHU3M, MYTYaJIU3M,
KOMMCHCAJIN3M (HaXHe6HI/I‘ICCTBO, KBapTI/IpaHTCTBO), aMCHCaJIU3M, HeﬁTpaHHSM. 3HaueHHUE OMOTHYECKHUX
BSaHMOﬂeﬁCTBHﬁ AJIs CyIIECTBOBAHUA OPIraHU3MOB B IIPUPOJHBIX COO6H.I€CTBaX

3.5

DKOJIOTHYECKUE XapPaAKTCPUCTHKU OITYJIAIHH. OcHOBHBIEC TIOKa3aTeIu nomyjadauuu: 4YUCICHHOCTb, IIIOTHOCTD,

POXKIACMOCTb, CMCPTHOCTD, IIPUPOCT, MUTpALTHA. I[I/IHaMI/IKa YHUCJICHHOCTHU IIOITYJIAIMHA U eé peryjsinusa

COO6H_ICCTB8. H 3KOJIOTHYCCKHUE CUCTEMBI

4.1

Coo01iecTBo opranu3mMoB — OuoneHo3. CTpyKTypbl OMOLIeHO3a: BUAOBAs, IPOCTpaHCTBEHHAs!, Tpoduueckas (muieBas).
Bunsl-nomunanTel. CBsizu B OMOLIEHO3€

4.2

Okosnorudeckue cucreMel (3kocuctembl). [loHsTHe 00 3KocucTemMe u OuoreorneHosze. OYHKIMOHAIbHbBIE KOMIIOHEHTBI
DKOCHUCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, PEAyLEHThl. KpyroBopoT BeEmIECTB M IIOTOK HSHEPIHMM B DJKOCHCTEME.
Tpoduyeckue (nuuieBsie) ypoBHU 3KocucTeMsl. [Tumessie nenu u cetu. OCHOBHBIE TOKA3aTEIH SKOCUCTEMBI: OroMacca,
MPOIYKIUS. DKOJIOTHYECKUE MUPAMUJIBI: MPOAYKIIUU, YUCICHHOCTH, OMoMacchl. CBOMCTBA IKOCUCTEM: YCTOWYUBOCTD,
camoperysiius, pazsutue. CyKieccus

4.3

ITpuponHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOTO WM HIMPOKOJIMCTBEHHOTO JIECa.
AHTpONOTreHHbIE JKOCHCTEMBI. ATPO3KOCUCTEMBL. YpOO3KOocUCTeMbl. buonorunueckoe M XO34HCTBEHHOE 3HAUYEHUE
arpo3KOCHCTEM U YPOOIKOCUCTEM.

Buopaznoobpazue kak paxTop ycroitunBoctu sxocucteM. CoxpaHeHHe OHMOJIOTHYECKOro pa3HooOpa3us Ha 3emiie

4.4

VYuenne B.U. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykrypa 6mocdepsl. JKuBoe BeniecTBo u ero GpyHKIUU.
Ocobennoctu O6uochepsl Kak TI00ATBHON SKOCHCTEMBI. J[MHAMUYECKOe paBHOBECHME W OOpaTHasi CBs3b B Omocdepe.
KpyroBopoTs! BemecTB 1 OMOT€OXUMUYECKHUE IIUKITBI AJIEMEHTOB (yrieposa, a30Ta). 30HAIBHOCTh Ouocdepsl. OCHOBHBIE
OMOMBI CyIIIH




4.5

YenoseuecTBo B Onocdepe 3eMian. AHTPOIIOTCHHBIC U3MEHEHUs B Onocdepe. [11obanbHbIe SKOTOTHYECKHUE TPOOIESMBI.
OcHOBa palMOHAILHOTO YIPABICHUS TPUPOIHBIMHA PECYpCaMy M UX HCIONb30BaHue. JlOCTHKeHNsT OMOJIOTUN U OXpaHa
PUPOIBI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA
buonorusi10 knacc: yueOHUK 17151 0011€00pa30BaTeIbHBIX OpraHU3aIliii:0a30BbId YPOBEHbB-
A.A.Kamenckuit,E.K.Kacnepckas,B.1. CuBornazos:IIpocusemenne, 2021.

buonorusi11 knacc: yueOHUK 17151 0011€00pa30BaTeIbHBIX OpraHU3aIliii:0a30BbIld YPOBEHb-

A.A.Kamenckuit,E.K.Kacnepckas,B.1. CuBornazos:IIpocusemienne, 2021.



