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IHOACHUTEJIBHAA 3AIINCKA
HopmaruBHo-npaBoBbie JIOKYMEHTBHI, o0ecrieunBaroIIme OpraHu3aIMI0
o0pa3oBaTeIbHON AEATENBHOCTH MO Yy4yeOHOMY mnpeametry «buonorus» B
2025/2026 yuebHom Ttomy Conepkanme ydeOHOrOo mnpenMera «buomorus
OMpeNeNsaeTCs] HOPMATUBHBIMU JOKYMEHTAMH, PErIaAMEHTUPYIOIIMMHU OCHOBHOE
oO1iee u cpeaHee od1ee oOpa3oBaHue.

— ®denepanbhblii 3aK0H OT 29 nekadps 2012 r. Ne 273-d3 «O6 o6pa3oBaHuM B
Poccuiickon ®@enepanum»;

— @enepanbublii 3ak0H OT 19 nekadpst 2023 r Ne 618-D3 «O BHECEeHUHN U3MEHEHUI
B ®enepanpHblii 3ak0H «O0 oOpazoBanuu B Poccuiickoit denepanumy;

— @enepanbHbld TOCYAAPCTBEHHBIH 00pa30BaTEIbHBIM CTaHIAPT OCHOBHOTO
oOmero obpazoBanus (yTB. mpukazom Munnpocsemenus: Poccun ot 31 mas 2021
r. Ne 287) (manee — ®I'OC O0O0);

— denepallbHBIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT CPEAHETO OOIIETO
oOpazoBanus (yTB. mpukazoM MunoOpHayku Poccun ot 17 mas 2012 r. Ne 413)
(manee — ®I'OC COO);

— OepnepanbHas 00pa3zoBaTeNibHASI MporpaMMa OCHOBHOI'O OOIIEro oOpa3zoBaHMs
(y1B. mpukazom Munnpocsemenusi Poccun ot 18 mas 2023 r. Ne 370) (manee —
®OIT O00);

— @enepanbHas oOpaszoBareiibHas MporpaMMa CpeIHero oOmero oOpa3oBaHUS
(yTB. mpukazom Munnpocsemenus Poccun ot 18 mas 2023 r. Ne 371) (nanee —
®OIT COO);

- pacniopspxenue [IpaBurensctBa Poccuiickoit @enepamnuu ot 19 Hosiops 2024 r.
Ne3333-p «O0 yTBEepKICHHH KOMIIJIEKCHOTO TJIaHa MEPOIIPUSTHUM 110 TTOBBIIICHUIO
KayecTBa MaTeMAaTUYECKOr0 U €CTECTBEHHO-HAYYHOTI'0 00pa30BaHus Ha MEPUOJ] 10
2030 rogay;

— npuka3 Munnpocemenus Poccun ot 09 okts6ps 2024 r. Ne 704 «O BHeceHuH
W3MEHEHU B HEKOTOpPBIE NpuKa3bl MuHHCTEPCTBA HpocBelleHus: Poccuiickon
@denepanuu, Kacawommecs — GeaepalbHBIX  00pa3oBaTENbHBIX  MPOTpamMm
Ha4yaJIbHOTO 00IIero 0O0pa3oBaHUsl, OCHOBHOTO OOIIEro 00pa3oBaHUsl U CPEIHETO
00111ero 00pa3oBaHUDY;

— npuka3z Munnpocemenus Poccun ot 12 despans 2025 r. Ne 93 «O BHeceHun
u3MeHeHuss B noanyHKT 18.3.1 mynkra 18.3 denepanbHOro rocynapcTBEHHOTO
00pa3oBaTENBLHOTO CTAaHJAPTa CPEHEro OOIIero 0Opa30BaHUs, YTBEPKIECHHOTO
npukazoM MunuctepcTBa oOpa3oBanusi U Hayku Poccuiickoit @enepanuu ot 17
Mast 2012 . Ne 413».

— Konnenuus  mnpenogaBanus  yueOHoro mpeamera  «buomorus» B
oO1eoOpaszoBarenbHbix opranuzanusax Poccuiickoit denepanuu, peainsyrommx
OCHOBHBIE 00pa3oBaTeNbHbIE MPOrpaMMbl (0J00pEeHa peleHueM (QeaeparbHOTOo



y4e0HO-METOIMYECKOTO 00bEeTUHEHNS IO 001IeMy 00pa30BaHMIO, IPOTOKOI OT 29
anpesst 2022 r. Ne 2/22).

JlokyMeHTBl —TpeacTaBieHbl Ha caite «EauHoe cojaepkaHue  oO0IIero
obpazoBanmsi» (https://edsoo.ru/) B pazgemax «HopmaTuBHBIE TOKYMEHTBD)
(https://edsoo.ru/normativnye-dokumenty/) U «Paboune IIPOTPaMMBbI»
(https://edsoo.ru/rabochie-programmyy/).

- Cpennee oOmiee obpazoBanue: — DenepanbHas padodasi nmporpamma (gaiee —
®PII COO) no yuebHOMY nipeameTty «buonorus» (0a30Bbli ypOBEHb);

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJIOTHMH TEOPETHUYECKYIO OCHOBY ISt
omnpeneneHusl MoAX0J0B K (OPMHUPOBAHUIO COAEpKaHUA Y4eOHOIro NpeaMera
«buonorus» cocraBwiM: KoHUenrtyainbHble TonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJiel, COJEp)KaHhs, pe3ylbTaToB OOydYeHus u
TpeOOBAaHUM K YPOBHIO ITOATOTOBKHU BBIITYCKHHUKOB, ITOJIOKEHHS 00 OOIIUX LEIIX H
NPUHIMIAX, XapaKTEePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
ob1iero oopazoBanus B Poccuiickoit denepainu, a Takxke MoJ0KeHUs 0 crienuduke
Owonornu, €€ 3HAYEHWW B TIO3HAHWHM KUBOW TPUPOJALI U OOECreYeHUH
CYIIIECTBOBAaHMS 4YelloBeuecKoro obmiectBa. COryiacHO Ha3BaHHBIM MOJIOKEHUSIM,
oTpe/ieleHbl OCHOBHBIEC (DYHKITMU MPOrpPaMMBbI IO OUOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no 6uosioruu J1a€T NpeICTaBlIeHUE O LEeNsX, 00 o0Iel crpaTeruu
00y4eHus1, BOCHUTAHUS U pa3BUTHUS 00YUaIOIIMXCS CPEACTBAMU y4eOHOI 0 MpeaMeTa
«buonorus», onpenenser 0043aTENbHOE PEIMETHOE COAEPKAHNUE, ETO CTPYKTYPY,
pacmpesielieHue 1Mo pasfeliaM M TeMaM, PEKOMEHIYEMYIO IOCIIe0BaTeIbHOCTb
U3Yy4YeHUs] y4eOHOro MaTepuala ¢ y4éToM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBA3E€H, JIOTUKM 0O0pa30BaTeIbHOIO TMIpoOliecca, BO3PACTHBIX OCOOEHHOCTEN
00yUaromMXxcs.

B nporpamme o 6monornu TakKe yUuTHIBAIOTCS TPEOOBAHUS K ITITAHUPYEMBIM
JUYHOCTHBIM, METaNpeIMETHBIM W TPEIMETHBIM pe3yJbTaTaM OOydYeHHs B
dbopmHpoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
NEeATeIbHOCTH/YUeOHbIX JEeUCTBUN OO0ydYarolUXcs IO OCBOCHUIO COJIEpKAHUS
OMOJIOTHYECKOTO 00pa30BaHMSI.

B nporpamme mo 6uonorun (10-11 xmaccel, 6a30BbI ypOBEHb) pealn30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yYE€HUU OWOJOruu, Ojarojapss 4emy B HeH
IPOCMAaTPUBAETCS HANpPABICHHOCTh Ha pa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IIEHHOCTHBIX
OpUEHTAIIUN JIMYHOCTH, SKOJOTUIECKOTO MBIIIJICHUS, MPEJCTaBICHUN O 3J0POBOM
oOpa3e >XU3HM M OEpeKHbIM OTHOIIEHUEM K OKpYXKarollell NpupogHON cpene.
[ToaToMy Hapsiny ¢ u3ydeHHEM OOIEOMOIOTMYECKUX TEOpUH, a TakKe 3HAHUU O
CTPOCHHH >KMBBIX CHCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLIECCOB B MPOrpaMMe Mo OMOJIOTMH YAEIEHO BHUMAHUE HCHOJIb30BAHUIO


https://edsoo.ru/rabochie-programmy/

MOJIYYCHHBIX 3HAHUH B MMOBCEIHEBHOM JKU3HU ISl PEUICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCle: NPO(QUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHUI 4YENOBEKA, MEIHUKO-
TeHETUYECKOTO KOHCYJIbTUPOBAHNUS, 000CHOBAHUS SKOJIOTHUECKH I1eJIeCO00Pa3HOTOo
MOBEJICHUS B OKPY KAIOUIEH NMPUPOJHON CpeJie, aHaIu3a BIMSHUS XO3SMCTBEHHOU
JeSITeIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX HKOCHCTEM.
VYcunenue BHHUMaHHS K TMPUKIATHON HAMpaBICHHOCTH Y4YeOHOro TpeaMera
«buonorus» NpoAMKTOBAHO HEOOXOAUMOCTbIO 00EeCTIeUeHUS YCIIOBUM JIJISl pEIICHUS
OJIHOM M3 aKTyaJbHBIX 33Jlay IIKOJbHOIO OMOJIOTMYECKOro 00pa3oBaHusl, KOTOpas
npeanogaraeT (GOpMUPOBAHHE y OOYYAIOMIMXCS CHOCOOHOCTH aJanTHPOBATHCS K
U3MEHEHUSM JTUHAMUYHO Pa3BUBAIOIETOCS COBPEMEHHOTO MUPA.

buosnorus Ha ypoBHE cpeaHero ooOimero 0o0pa3oBaHHUS 3aHMMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (GopMUpOBaHUE y OOyYarOUIUXCS TMPEICTaBICHUN O
HAy4YHOW KapTHHE MHUpa, pacIUpseT U 0000IIaeT 3HAHUS O JKUBOW MpUpoje, e
OTIMYUTEIBHBIX MPHU3HAKAX — YPOBHEBOW OpraHU3alldd WU 3BOJIOLUHU, CO3AaET
yCIOBUSI  JJIsi:  TO3HAHWS  3aKOHOB  JKMBOM  MPUPOIbI, (OPMHUPOBAHUSA
(GyHKUHOHATBHOM TI'PaMOTHOCTH, HABBIKOB 30pPOBOrO0 W Oe3omacHoro obpasza
KHU3HHU, SKOJIOTHUYECKOTO MBIIICHHUS, [IEHHOCTHOTO OTHOIIEHUS K XUBOW MPHUPOJIE
U YEJIOBEKY.

Bonwmmoe 3HaueHNEe OMOTIOTHS UMEET TAKXKE JIUIS PEIICHUS] BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  obOmero o0pa3oBaHMs,  COLUAIHU3ALMU
oOyyaromuxcs. M3yyenue 6uonioruu odecrneynBaeT ycinoBus ajsi GOpMUPOBAHUS
WHTEJUICKTYabHBIX, KOMMYHHKAITMOHHBIX W HWH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpanuu OWOJIOTMYECKUX 3HAHHHA C
MIPEICTABICHUSMH U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, GUZUKHU, XUMUU U
reorpaguu. Ha3aHHble TOJNIOKEHUS O MpeAHA3HAYECHUU Y4YeOHOro mpeaMera
«buonorusi» COCTaBUIM OCHOBY JMJiA ONpENeNeHUus MOAXOAOB K OTOOpy u
CTPYKTYpUPOBAHUIO €T0 COACpXKaHHs, TMPEACTaBICHHOTO B MpOTrpamMme IO
OHMOJIOTUH.

Ot6op comepxkanus yueOHOro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C TMO3MIMK KyJIbTYpOCOOOPAa3HOrO MOAXO0/Aa, B COOTBETCTBUHU C
KOTOPBIM OOyYaroluecs: MOJKHBl OCBOMTH 3HAHHMS W YMEHUS, 3HAUUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphl, OMNPENCIAIONINE aJeKBATHOE MOBEIACHUE
YelloBeKa B OKpY’KAroIled MPHUPOAHOM cpesie, BOCTPEOOBAHHbBIE B MOBCEIHEBHOU
KHU3HU U IpaKTHUecKoM aestenbHOocTH. Ocoboe MEeCTo B 3TOM cucTteMe 3HAaHUN
3aHUMAIOT JIEMEHTHI COJIEpKaHUsl, KOTOPBIE CIIyKaT OCHOBOM /Jis1 (POPMUPOBAHUS
NPEICTaBICHU O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHHE MHpa U
[EHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3allUu
OMOJIOrMYecKOro 00pa3o0BaHuUS.



CTpyKkTypupOBaHUE COJACpKaHUA Y4eOHOro MaTepuala B Mporpamme Io
OMOJIOTUM OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALNM U
HBOJIOLNH. B COOTBETCTBUM C 3TUM B CTPYKTYpe yueOHOTO npeamera «buomaorus»
BBIJICJICHBI CIICAYIOIIME COJIEPKATEIbHbIE TUHUN: «bHOJIOrus Kak Hayka. MeToasl
HAy4YHOTO To3HaHUs», «KieTka kak Ouosorumueckas cucrema», «OpraHusM Kak
ouonornyeckas cucreman, «CucreMa M MHOTO0Opa3ue OpraHUYEeCKOro MHUpPay,
«IBOJIIOLIMS KUBOU IPUPOABDY, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

[lens m3yuenus yueOHoro mpeamera «buomorus» Ha 0a30BOM YpPOBHE —
OBJIAJICHUE  OOYYAIOMIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra U MpuoOpeTeHue yMEeHUu
UCIOJIb30BaTh ATH 3HAHMS JJI TPAMOTHBIX JCHCTBUH B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTmwkeHne 1ienu u3ydeHus ydeOHoro mpenmeta «buomorus» Ha 6azoBoM
YpOBHE 00ecTieunBaeTCs PEIICHUEM CIIeAYIONINX 3a/1a4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBbl 3HAHUNW O OMOJOTUYECKUX TEOPUSX,
YUYEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUMOTE3AX, MPABUJIAX, CIYkKAIIUX OCHOBOM
st GOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHWS, CTPOSHUU, MHOTOOOpa3uu U OCOOCHHOCTSX YKHBBIX
CHCTEM PA3HOTO YPOBHsI OPraHU3alUU, BBIIAIOLINUXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIeIOBAaHUSIX B OMOJIOTHH;

dbopmMupoBaHUe y OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyalbHbIX H
TBOPYECKUX CHOCOOHOCTEH B MpOIIECCe aHalivM3a JaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIOB, WJEH M TIOJIXOJOB K M3YUYCHHUIO JKUBBIX CHUCTEM
Pa3HOI0 YPOBHS OpraHU3allUH;

CTaHOBJICHHE Yy oOOydyaroumxcsi oOmeil KyJabTypbl, (YyHKIIMOHAIBLHON
rPaMOTHOCTH, PA3BUTUE YMEHUM OOBSCHATH U OLEHUBATH SIBIICHUS OKPY>KAIOIIETO
MHPA KABOM IPUPOJIbI HA OCHOBAHUY 3HAHUM U OIIBITA, TOJYUYECHHBIX IPU U3yUEHUH
OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCSd YMEHMM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JIESATEIBHOCTH YEJIOBEKAa, DPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCTIUTaHUE YOEXKIAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIOBEKOM KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKHUX
HOPM IPU IPOBEJICHUN OUOJIOTMYECKUX UCCIIET0BAHMI;

OCO3HAHHME IIEHHOCTH OWOJOTUYECKUX 3HAHWU ISl TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KYIbTYpbl, 1Uisl GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

npUMEHEHUE MTPUOOPETEHHBIX 3HAHUI U YMEHUHN B TIOBCETHEBHOM >KU3HU IS
OLICHKH MOCJIEACTBUIN CBOEH JEITEIBHOCTH 110 OTHOLICHUIO K OKPYXKAIOIIEH Cpelie,



COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJCHUE Mep NPOPHIAKTHKA
3a00JIeBaHUM.

B cucreme cpeanero oOmiero oOpaszoBanus «buonorus», u3zydaemas Ha
0a30BOM ypOBHE, SBISICTCS O0S3aTEIbHBIM YUEOHBIM MPEAMETOM, BXOMASIINM B
COCTaB NpeaMeTHON 001acTh « ECTeCTBEHHO-HAyYHbIE IPEIMETHD.

Jlist u3ydenusi 6uojaoruy Ha 6a30BOM ypOBHE CpEHEro 001Iero oopa3oBaHus
otBoauTCs 68 yacos: B 10 kiracce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca
(1 gac B Heneno).

COAEPKXAHUE OBYUYEHUA
10 KUIACC

Tema 1. buosorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, (puiocodueit, STUKOM, 3CTETUKON U MPaBOM.
Ponw Ouonoruu B popMUpOBaHNN COBPEMEHHOM HAyYHOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HaYK.

MeTobl MO3HAHMS KUBOM MPUPOBI (HAOIIOIEHUE, SIKCIIEPUMEHT, OITUCAHUE,
U3MEpeHue, KiIaccupuKaluus, MOJETUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, [[x. Yorcon u ®@. Kpuk.

Tabnuirel 1 cxembl: « MeTo/ bl TO3HAHUS KUBOW MTPUPOIBDY.

JlabopaTopHbIe M IpaKkTHYecKUe padoThbI:

[Tpaktuueckas padora Ne 1. «Mcrnonp3oBaHHe pa3IMYHBIX METOJOB IPHU
H3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cUCTEMBI U X OPTaHU3AIUA.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3yueHus: ouonoruu. OTinune
JKUBBIX CUCTEM OT HEOPTAHUYECKOW MTPUPOJIBI.

CBoticTBa OMOCHCTEM U UX pa3zHOOOpasue. YPOBHU OpraHu3aIiii OMOCUCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoIeHOTHYECKHiT), OnocepHBIi.

JdeMoHcTpauuu:

Tabmuupl n cxeMbl: «OCHOBHBIE MPU3HAKH KM3HW», «YPOBHU OpraHu3aluu
YKUBOU ITPUPOIBD.

O6opynoBanue: Mmojenb Mojekyibl JJHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKHN COCTaB KIETKH. XHMWYECKHAE BJIEMEHTBI: MaKpPO3JIEMEHTHI,
MHUKPO2JIEMEHTBI. Boia 1 MUHEpabHbIE BELIECTBA.



@OyHKIMHA BOABI M MHHEpaJbHBIX BewlecTB B Kierke. [lognepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u crpoeHure OeaKoB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3zameHnnmble n 3aMEeHHMbIE aMHUHOKHUCIIOTHL. AMUHOKHUCIIOTHBIA COCTAaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJbl (TIEpBUYHAsl, BTOPHUYHAS, TpETUYHAs U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOMcTBa OenkoB. buonornueckue
GbyHKIIUU OEJKOB.

®depMeHTHI — OMoJIoruyeckrue Karanuzaropsl. CTpoeHue pepMeHTa: akTUBHBIM
HeHTp, cyoOctpatHas cnenuguunoctb. Kodepmentsl. Burtamunasl. Orianuuns
(EepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (MI0K03a, pu03a U Ae30KCUpu003a), Iucaxapuabl
(caxapo3a, JaKTO3a) U MoJucaxapuibl (Kpaxmaia, TJIMKOTEH, IeJUTI0J03a).
buonornyeckre GyHKIMHU YII€BOIOB.

Jlumuaer:  Tpurmunepunbl, Qocdomunuael, crepouasl. [ mapoduIbHO-
ruapodobHble  cBoiicTBa. buonmornueckne ¢Gyukumm aunuaoB. CpaBHeHuHe
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB YHEPTHUH.

Hyxnennosele kucnorsl: JHK wu PHK. Hykmeotuasr — MoHOMEpHI
HykienHOBBIX KucioT. Crpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkmuun PHK.
Bunet PHK. AT®: crpoenue u pyHKIUM.

[utosiorusa — Hayka o kiietke. Knerounas teopust — npumep B3auMOACHCTBUSA
uzeil 1 pakToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3YUEHUS KIETKH.

Knerka kak nenoctHas »uBas cucrema. O0miye npu3Haky KJIEeTOK: 3aMKHYyTast
HapyxHass memOpana, moiekynsl JIHK kak remermdueckwii ammapar, cucrema
cuHTe3a Oernka.

Tunel KJIETOK: OJyKapuoTHuecKas U mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUS MpoKapuoThuyeckor kieTku. Kierounas crenka Oaxrtepuil. CTpoeHue
SYKapUOTUYECKON KIIETKA. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, XWBOTHOM U
TpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAJIUKC, UX
dbyukiuu. [nasmatuyeckas memOpana, e€ cBoiictBa u ¢pyHkiuu. [{uronnasma u eé
opranousibl. OnHoMeMmOpaHHble opraHouabl kietku: OIIC, ammapar [onbmxu,
J30COMBI. [10yaBTOHOMHBIE OpPraHOWIBI KIETKW: MWUTOXOHIPHUH, IIJIACTHUIBI.
[Ipoucxoxaenne MUTOXOHJApUM W T1uactun. Bunel mnactun. HememOpanHble
OpraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKA. QyHKIIMU OPraHOWI0B KJIETKU. BKiItoueHus .

Anpo — perynaropHsiid neHTp kieTku. CTpoeHue sjpa: siaepHas 000JouKa,
KAapHOILIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHcTpanuu:



[Toptpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Junarpammel: «PacnipeiesieHne XUMUYECKUX DJIEMEHTOB B HEXKUBOU IPUPOIELY,
«Pacnpenenenne XUMUYECKUX JIEMEHTOB B JKMBOW MPUPOJIE».

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHYECKUX JIIEMEHTOBY,
«CTtpoeHue MoeKyI bl BoAb», «brocunres 0enka», « CTpoeHrne MOJIEKYJIbl Oenkay,
«Ctpoenue pepmenta», «Hykneunonsie kucnotsl. [JHK», «Ctpoenne Monexyibt
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOeHHEe JKMBOTHOM KIIETKH,
«CTpoeHue pacTuUTeNbHON KIETKN», «CTpoeHue MNPOKAPUOTUUYECKOU KIIETKUY,
«CtpoeHue sa1ipa KIETKN», « YTIEBOAbD, «JIUMUABD.

O6opynoBaHue: CBETOBOM MHMKPOCKOM, OOOpYyJIOBaHWE JJisi IPOBEICHUS
HAOJIIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MUKpONpPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTopHbIe M IpaKkTHYecKUe padoThbI:

JlaGoparopuas pabora Ne 1. «l3yueHme KaTaJIUTHYECKOW aKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl WU KaTajaasbl)y.

JlaGoparopnas padbota Ne 2. «M3ydyeHue CTpOE€HUS KIETOK pPaCTCHUH,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpEmapaTax M HX
OIACAHUE.

Tema 4. 7KuzHeneATeJIbHOCTb KJIETKH.

OOMeH BeliecTB, WM METa00IM3M. ACCUMUIIALINS (TUTACTUYECKUN OOMEH) U
JUCCUMWISIIUS (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUM B TMOHUMAaHUU
MeTabonu3Ma.

Tunel oOMeHa BeniecTB: aBTOTPOGHBIN U reTepoTpodHbIid. Poibs ¢pepmeHTOB B
0oOMEHeE BeIleCTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (Qa3bl (¢doTocuHTe3a. Peakuuu
dotocunteza. IpdextuBHOCTH PoTocMHTE3a. 3HAUCHUE (HOTOCUHTE3A JJIS KU3HU
Ha 3emuie. BausiHue ycioBuii cpeqasl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
IPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHIA.

XeMoCHHTE3. XEeMOCUHTE3UpYIolue OakTepur. 3HAUYCHUE XEMOCUHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTdeckuii oOMeH B KJeTKe. PaciierieHne BemecTB, BBIICICHUE U
aKKyMYJIMPOBAHHE YHEPTUH B KIIETKE. DTaIbl JHEPreTUIECKOT0 oOMeHa. [ rkonms.
bpoxenne u ero Buapl. KuciopogHoe OKUCIEHHE, WU KIETOYHOE IBIXaHUE.
OxucnutensHoe pochopunrpoBanne. IPPHEKTUBHOCTh FIHEPTETUIECKOT0 OOMEHA.

Peakuuu wMarpuunoro cunre3a. ['enernyeckas wuHdpopmamus u JHK.
Peanuzanus renetmyeckod wHpOpManuM B KIETKE. [ €HETUYECKHH KOJ W €ro
cBorictBa. Tpanckpunius — Mmatpuunblii cuate3 PHK. Tpancnsuus — 6uocuntes



Ooenka. Ortambl TpaHcasuuu. KomupoBanue amuHOKuCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Hexkinerounsie popMsbl ku3HU — BUpYchl. UcTtopus otkpsiTus Bupycos (. WM.
NBanoBckuit). (OcCOOEHHOCTH CTPOCHHUSI W JKU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesHm pacTeHuid, JXHBOTHBIX M YCIIOBEKa, BBI3bIBACMBIC
Bupycamu. Bupyc mmmynoxaeduiura yenoeka (BHY) — Bo3Oyautens CITM/]a.
OOpatHass  TpaHCKpUIILMS, peBepraza W  uHTerpaza. llpodunakruka
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JI€BAHUM.

JdemoHcTpanum:

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

Tabmuubl u cxemsl: «Tunel nutanusy, «Mertabonuzm», «MUTOXOHAPUNDY,
«HepreTudeckuii oomen», «Ximopormiacty, «Dotocuntes», «Ctpoenue JIHK»,
«CTtpoeHune 1 PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit kony,
«Bupyco», «bakrepuodarn», «Ctpoenre u xku3HeHHbIH UK Bupyca CIIN/a,
oaxtepuodaray, «Pemmukarms JJTHK.

Ob6opynoBanue: monaenu-anmummkanuun «Yasoenue JHK u Tpanckpumnims»,
«buocunres 6enka», «CTpoeHue KIeTKu», Moelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KileTouHbIil 1UKII, WM JKU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccrl, mpoTtekatomue B uHTep(daze. Pemnukamus — peakiuss MaTpUYHOTO
cunte3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM Ha0Op — KapUOTHIL.
JunmonaHeli M TAlvIOWAHBIA ~ XPOMOCOMHBIE  HA0OpBL.  XpOMaTHUJIBI.
[{uToJIOTMYECKHE OCHOBBI PAa3sMHOXEHUS W  MHIWBUAYAJIbHOIO  Pa3BUTHUA
OPraHu3MOB.

Henenue knerku — muto3. Craauu mutosa. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi THOEIIb KJIETKH — aroITOo3.

dopmbl pa3MHOKEHUSI OPraHU3MOB: OecIoyioe u 1monoBoe. Buabl 6ecnonoro
Pa3sMHOXEHUSA: JICJICHUE HAJABOE, II0YKOBAaHWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOkeHHUe. MCKycCTBEHHOE KJIOHMpPOBaHUE
OpPraHU3MOB, €0 3HAYECHUE IS CEJICKIUU.

[TonoBoe pazMHOKEHUE, €T0 OTINYHS OT OECIIOJIOTO.

Meiio3. Cragun menosa. IIponeccsl, mpoucxonsimue Ha CTagusax Menosa.
[ToBenenune xpomocom B Menose. Kpoccunrosep. bHOIOrmdeckuii CMbICT H
3HaYeHUE MeKo3a.

['ameroreHe3 — mpouecc 00pa3oBaHUsl MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHHE W PAa3BUTHE IOJIOBBIX
KJIIETOK — TaMeT (CrnepMaTo30ull, SHMIEKIIeTKa) — CHEePMaTOreHe3 M OBOIE€HE3.



OCcOOEHHOCTH CTPOCHHS SULEKIETOK U crepmaTo30uaoB. OmiogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBLHOE PpPa3BUTHE
(3MOpuorenes). Jtanbl SMOPHOHAJIBLHOTO Pa3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJnieHue, racTpyisiuus, opraHorene3. IloctamOpuoHanbHOe pa3zBuTHE. THUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrusHue
Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIC
YPOJICTBA.

Poct u pasButme pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHHUE
CEMEHHU, CTAINU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DopMmbl pa3MHOKEHUS OPraHU3MOBY», «JIBolHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUi», «BereraTuBHOe pa3MHOXKEHUE
pactenui», «Jlenenne kinerku Oakrepuit», «CTpoeHHE TOJNOBBIX KIETOK,
«Ctpoenue xpoMocombl», «Knerounbiii mukm», «Pemmukanus JTHK», «Mutos»,
«Meio3z», «Ilpsmoe u HEmpsiMoe pa3BUTHE», «['aMeToreHe3 y MIEKONUTAIOIINUX U
4eJI0BEKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENapaThl «Cnepmaro3ouasl
MJICKOTIUTAIOIIETO», «SHIeKIeTka miuekonuTaruero», «KapuoknHes B KIeTKax
KOpEelIKa JIyKa», MarHuTHas MOJeNb-aliuiuKauus «J/legeHue KIEeTKu», MOJelb
JIHK, monenb meTadhazHOil XpOMOCOMBI.

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

Jlabopatopuast pabora Ne 3. «HaOmiomeHne MuTO3a B KIIETKaX KOHYHKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

Jlabopatopnass pabora Ne 4. «/3ydeHue CTpOEHHS TMOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPETIApaTaxy.

Tema 6. HacsiencTBeHHOCTh U H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutusa renetuku. Pons nurosiorun
¥ OMOpUOJIOTUM B CTAaHOBJIICHMHM TE€HETUKHU. BKiIaa pOCCHICKUX M 3apyOeHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOPUI0IOTUYECKH,
[UTOTCHETUYECKUHN, MOJEKYIIpHO-TeHeTH4YeCKUii). (OCHOBHBIE TI'€HETHUUYECKHUE
noHATHUsA. [ eHeTnYecKass CHMBOJIMKA, UCIOJIb3yEeMasl B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJICIOBaHUs MPU3HAKOB, YCTAHOBIEHHbIE . MeHnenem.
MoHorubpuHOe CKpelMBaHue. 3aKOH eIWHO00pa3us THOPHIOB IIEPBOIO
nokoseHusd. [IpaBuio qoMuHUpOBaHKs. 3aKOH pacICIUICHHs IPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oHOe ¥ HEeMOoJIHOE TOMUHUPOBAHUE.

JQurubpuaHoe  CKpenlMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCleIOBaHMS
npu3HakoB.  lluTOreHeTHYecKMe  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUA.



AHanuzupytouee ckpeupanue. Mcnoap30BaHne aHaAIUM3UPYIOIIETO CKPEIIUBAHUS
JUTSI OTIpE/IeNIEHUs TEHOTHIA OCOOH.

Cuennennoe HacnegoBaHue npuzHakoB. Pabora T. Moprana o cuemieHHOMY
HAaCJIEJOBAaHUIO F'eHOB. Hapyiienue cuennenus reHoB B pe3yJIbTaTe KpOCCHHIOBEpPA.

XpoMOCOMHasl TEOPUS HACIECACTBEHHOCTH. | €eHETUUECKHNE KapThI.

['enernka nosia. XpoOMOCOMHOE OIpEAEIICHHE Ioia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OoMOraMeTHble W TreTeporameTHbie opraHu3Mmbl. HacnegoBaHue
IIPU3HAKOB, CLEIUIEHHBIX C ITOJIOM.

N3meHunBOCTh. Bl ”3MEHUMBOCTH: HEHACIIEACTBEHHAsI U HACJIEACTBEHHAS.
Posp  cpenpl B HEHACHEACTBEHHOW  M3MEHUMBOCTH.  XapaKTEPHUCTUKA
MOAU(PUKAIMOHHON M3MEHUYUBOCTU. BaprallMoHHbBIN psifi U BapuallMOHHAsI KpUBasl.
Hopma peakunun npusHaka. KonndecTBEHHbIE M KauE€CTBEHHBIE MPHU3HAKU M HX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnenctBenHas, WM TEHOTHUIIMYECKAs, W3MEHYMBOCTh. KomMOWHaATHBHasS
U3MEHUYMBOCTh. Meio3 U TMO0JOBOM TMPOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHUYMBOCTU. MyTalmoHHas u3aMeHunBOCTh. Kitaccudukanust MmyTanuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MPUYUHBI MyTaluil. MyTareHHble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAJIOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiosa.

BresnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YeJI0BeKa: TeHeaIOrMueCKuil, OJIM3HEIOBBIN, IUTOT€HETUYECKHUI, OMOXMMUYECKUH,
MOJIEKYISIPHO-TE€HETUUECKHM. CoBpemeHnHOE ONpENIEIICHHE TE€HOTHUIA!
IIOJIHOTEHOMHOE€ CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[1I1P-anamm3a. HacnencTtBeHnHble 3a0o0jeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MpPepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
CoMarnueckne M reHepatuBHble MyTauuud. CTBOJOBBIE KIETKHU. [IpuHUUIIBI
3JI0POBOT0 00pa3a MKU3HH, TUArHOCTUKHU, MPOPUIAKTUKH U JICUEHUS T€HETUYECKUX
0osne3Held. MenUKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIMIIMHCKON
TeHETHKH B MIPEJIOTBPAIICHUH U JICUEHUU TeHETHUECKNX 3a00JI€BaHN YEIOBEKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuinos.

Tabnuirel U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €70 [IUTOT€HETHYECKast
OCHOBa», «3aKOH PaCILICIJICHUS U €T0 IUTOT€HETUYECKask OCHOBa», «3aKOH YUCTOThI
rameT», «Iurnbpuanoe ckpemupanuey, « L {luronorunueckne 0CHOBBI TUTUOPUTHOTO
CKpeluBanusa», «Menosy, «B3aumMoaercTBue aaelbHbIX T€HOBY, «I eHeTnueckue
KapThl PaCTEHUH, KUBOTHBIX M 4esoBeka», «[ eHeTnka mojay, «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CLEIUICHHOIO C MOJIOM», «KapuOTHIIBI 4eloBeKa U KUBOTHBIXY,



«Bunel m3menunBocTH», «MonudukanmonHas M3MEHUMBOCTH», «HacmemoBanue
pesyc-baktopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3BMEHUYUBOCTDY.

O6opynoBanue: Mojenu-anIIMKauud «MOHOTHOPUAHOE CKpELIMBaHUEY,
«HenonHnoe nomuHupoBaHue», «JurubpunHoe ckpenBaHuey», «llepexpéct
XPOMOCOM», MUKPOCKOIT 1 MUKpoTIpenapaT «JIpo3odunay (Hopma, MyTaruu OpMbl
KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOI».

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlaGoparopnas pabora No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO M
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopHas pabota Ne 6. «3yuenne MoaupuKarmoOHHON U3MEHYHBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsA/Ia U BAPUALMOHHON KPHUBO».

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30¢uibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHWe U aHaIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cennekuusi opranuzmoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IPOLECC. 3apOKIACHUE CEJIEKUMU U TOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o LieHTpax NpOUCXOXKACHUS 1 MHOIOOOpa3us KyJIbTypPHBIX
pacteHuil. [L{eHTpbI MPOUCXO0XKACHUS TOMAIIIHUX KUBOTHBIX. COpT, MOpOJa, ITAMM.

CoBpeMeHHbIE METOIbI CeleKIUU. MacCOBBIM W MHANBUIYATbHBINH OTOOPHI B
CEJIEKIIMM PAcTEeHUA M KUBOTHBIX. OIllEHKa 3KcTepbepa. bBIM3KOpOACTBEHHOE
ckpemuBanue — uWHOpuAWHT. Yucras nuaus. CKpelIMBaHUE YUCTHIX JIMHUH.
['ereposuc, wiu rubpunnas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otnanénnas rubpuauzanus u e€ ycrnexu. MIckycCTBeHHBIN MyTareHes 1 moJiy4eHue
MOJIUIUIOUIOB. JIOCTHKEHUS CEJIEKIMN PACTEHHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib NpPOWU3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3ganusi pexomOuHantHo JIHK wu Ttpancrennsix opranusmoB. Kierounas
nxeHepud. Kiietounsle KylbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHHUIL.
KiioHnpoBaHne BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Dkosoruueckue W otuyeckue  npodinembl. MO —  reHeTudecku
MOAU(MUIIIPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanuu:

[Toptpersr: H. M. Basuios, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBaHoB.

Tabmuiel U cxeMbl: kKapra «lIeHTpbl MPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuiy, «Otnanéanas rudpunuzamnus», «Paboter akagemuka M. @. MBanoBay,
«ITomummonausy, «OO0beKTH OnoTexXHOJIOTUMY, «KJIeTOUHBIE KYJIBTYpHl U
KJIOHHUpOBaHue», « KoHCTpyHpoBaHUE U MEPEHOC TEHOB, XPOMOCOMY.



O6opynoBaHue: MYJISDKH TUIOJ0B M KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03sUCTBEHHbBIE PACTECHUS.

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

Okckypcus «OCHOBHBIE METOJBI M JOCTHKCHUS CEJIICKIIMU PACTCHUU U
JKUBOTHBIX (Ha CEJICKIHUOHHYIO CTaHIIMIO, IJIEMEHHY IO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOEC XO3SAKUCTBO, J1aOOPATOPHIO
arpOyHUBEPCHUTETA WJIM HAYUYHOTO IICHTPA)».

11 KITACC

Tema 1. DBoIIOIIUOHHAS] OHOJIOTHS.

[IpennocbuUiku BO3HUKHOBEHHUSI 3BOJIOLMOHHOW TEOPHUHU. IBOJIKOLMOHHAA
Teopust u €€ MecTo B OWonoruu. BiusHue 3BONIOIMOHHONW TEOPUU HA PA3BUTHE
OHMOJIOTUH U APYTHUX HAYK.

CeugerenscTBa dBoMoLMU. [laneoHTosmornyeckue: MocCaeq0BaTEIBHOCTD
MOSIBJICHUSI BHUJIOB B TMAJICOHTOJIOTHUECKOW JIETOTHMCH, TIEPEXOJHbIE (HOPMBI.
buoreorpadpuyeckue: cxocTBO U paznuune GayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA U Pa3iIvuus SMOPHOHOB PpAa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJOTHYHbBIC, AHAJIOTHUYHbIE,
pYyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACIIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BCeX
OpraHU3MOB.

OomonuonHas Teopuss Y. JlapBuHa. IIpeanochUIKM BO3HUKHOBEHUS
JapBUHM3MA. JIBMOKYIIME CHJIBI DBOJIIOIMU BUJIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAs] N3MEHUYUBOCTD,
O6opn0a 3a CyIecTBOBaHNE, ECTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bosironuu (CTI) u €€ 0oCHOBHBIE MTOJIOKEHHUS.

MukposBoironus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMM BUAOB B Ipupoae. MyTalmOHHBINA
mpoiecc M KOMOWHATHBHAS W3MEHYHMBOCTH. [lOMYJNSIIMOHHBIE BOMHBI M JIpEid
reHoB. M301ust 1 MUTpaLus.

EctecTtBeHHBIll 0TOOp — HampaBisoomuil (akTop 3BOIIOIUUA. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[TprcnocoONeHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bojtouud. [Ipumepsr
IPUCTIOCOOICHUN y OpraHu3MOB. ApoMopd 036l U UAHOATANTALINH.

Bun wu BumooOpazoBanue. Kpurepuu Buma. OcHOBHbIe (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MaxkposBoionus. DPopMbl  IBOJMIOIUHU:  (uUieTUYECKas, JMBEpreHTHas,
KOHBEPreHTHas1, napamienbHas. HeoOpaTtumMocTh 3BOTIOLINH.



[IpoucxoxxaeHne OT HeCIeNMAIM3UPOBAHHBIX Npenkos. lIporpeccupyromas
crienuann3anvs. ATanTUBHAS paIAALIMS.

JdeMoHcTpauuu:

[Toptpersr: K. JInnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kopanesckuii, K. M.
boap, 3. I'ekkensb, . Mromep, A. H. Cesepiios.

Tabnuubl u cxembl: «Pa3BuTre oprannueckoro Mupa Ha 3emiey, «3apoabIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbObI 32
cyliecTBOBaHMUe», «EcTecTBeHHBIN 0TOOp», «MHOroo0pasue COpTOB pPaCTCHHIN,
«MHorooOpazue  mopon ~ KUBOTHbIX»,  «[lomymsmum»,  «MyTtannonHas
U3MEHUYUBOCTE», «ApoMopdo3sl», «Ununoamanrammm», «OOImIas aereHepanus,
«/IBmKymue cuibl 3BomoIMn», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpadpuueckoe BUI000pa3zoBaHuE», « IKOJIOTMUECKOE BUI000PA30BAHKE.

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMHU OKPACKH,
HAOOp IUIOMOB M CeMsH, Koyuiekius «[Ipumepsl 3alUTHBIX MPUCTIOCOOIECHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HaIlpaBICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta IO3BOHOYHBIX).

buoreorpaduueckas kapra wmmupa, Koiekuus «DopMbl COXPaHHOCTH
VMCKONIA€MbIX JKMBOTHBIX M pacTeHUW», Mojenb ammmukanus «llepekpéct
XpPOMOCOMY, BIIayKHbIE npenapartsl «PazButue HacekoMoro», «PazBurtue JArymkmny,
Mukponpenapar «/pozoduna» (Hopma, MyTanuu GopMbl KPbUIbEB U OKPACKH TEJNA).

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

Jlabopatopuast pa6ora Ne 1. «CpaBHeHHE BHUAOB MO MOPQOIOTHUESCKOMY
KPUTEPHUION.

Jlabopatopnas padota Ne 2. «Onucanue npucrnocodJIeHHOCTH Opranu3Ma u eé
OTHOCHUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHME U pPa3BUTHE sKU3HHM Ha 3em.ie.

JlonaydHble TpEACTaBICHUS O 3apOKICHMM XW3HU. HaydHble THIoTessl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: a0uoreHe3 M TaHCIepMus. XUMHYeCcKas
HBOMIOIMUS. AOHUOTEHHBIM CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
OKCIEPUMEHTANBHOE MOATBEPKIACHNE XUMUYECKON IBOMIONNH. HavanpHbIe dTansl
ouosornueckoi sBomtonuu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHUE NPOTOKJIETKU. [lepBble KIETKM M UX 3BOJIIOLUS.
®opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo spam W nepuojam. Karapxeil. Apxeickas u
nporepo3oiickas dpbl. l[laneo3olickas spa u €€ mnepuoabl: KEeMOPUMCKUIA,
OPJOBUKCKUH, CUITYPUUCKHN, T€BOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.



KaiiHo301ckass »pa W €€ mnepuoAbl: MaJICOTCHOBBIM, HEOICHOBBIM,
aHTPOIIOT€HOBBIN.

XapakTepucTUKa KiIuMaTa U IeoJIoTMYecKuX mnpoueccoB. OCHOBHBIE 3Tarbl
ABOJIIOLIMM PACTUTEIBHOTO M >KMBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU u
KUBOTHBIX. [losiBNIEHME, pACUBET M BEIMUPAHUE IPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYeCKOr0 MHpPa KAk OTpaxkeHue 3Boiatound. OCHOBHBIE
CUCTEMAaTUYECKHE TPyl OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue nmpeacraBiieHuit o
IPOUCXOXKJIEHUN YeJoBeka. Meroasl H3ydeHHsl aHTpororesesa. CxoictBa u
pa3Inuus 4eJI0BEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIOBEKA.

JBrxymue cuibl (hakTophl) aHTpororene3a. HacneacrseHHas 13MEHUYMBOCTh
U ecTecTBEeHHbIH 0TOOp. OOIIecTBeHHbI 00pa3 KU3HU, M3TOTOBIIEHUE OpPYIUM
TpyAa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU 3BOJIOLMHU YEIOBEKA: aBCTPAIONUTEKH, UeloBeKk
yMenbld, Yenmoek npsaMoxonsamui, YermoBek HeaHIEpTAIbCKUM, YenoBek
pasyMHubIii. Haxoaku ucCKoOmaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAaHMS, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpasmiickas),  Herpo-aBcTpajougHas  (dPKBaTOpuUalibHAsA),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  YepTbl  NPUCIOCOOJICHHOCTH  MpEJCTaBUTEEH
YeJIOBEUYECKUX Pac K YCJIOBHUSIM CYyLIECTBOBaHUA. EQMHCTBO 4enOBEYECKHX pac.
Kpuruka pacusma.

JdemoHcTpanum:

[Toptpetsi: ®@. Pean, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHoBeHue CoOJIHEUHOUN cucTeMbl», «Pa3BuTHe
opraHudyeckoro mupay», «PacturenbHas kieTka», <«OKUBOTHas  KIieTKay,
«IIpokapuornueckas kierka», «CoBpeMEHHass CHCTEMa OpPraHUYECKOIO MHUPAY,
«CpaBHEHHE aHATOMHMYECKHX YEpPT CTPOCHHUS 4YEIOBEKAa M YEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHbIE MeCTa TMAJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «/lpeBHenmme moam», «/peBHue moan», «llepsbie
COBPEMEHHBIE JI0IN», «YemoBeuecKrue paco.

O6opynoBanue:  Mmymsiku  «I[Ipoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTaliblla, KPOMAHbOHLA), CIECNKUA WU
U300pKEHUS KaMEHHBIX OpyJIud NEepBOOBITHOTO YeJoBeKa (KaMHHU-YOMIEPHI,
pyomna, ckpebiia), TeOXpOHOJOTHYeCKas Taliuia, KOUIeKuus «Dopmbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpakTHYecKue padoThbl:



[Tpaktuueckas padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHUH U
KUBOTHBIX B KOJUICKIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3Msbl 4 OKpYy:KawIas cpeaa.

DKoJIoTHusl KaK HayKa. 3aJaud U pa3fesibl SKOJIOTUUA. MeToIbl 3KOJIOTHYECKUX
UCCJIeIOBAHUA. DKOJIOTMYECKOe MUPOBO33PEHHE COBPEMEHHOTO YeJIOBEKaA.

Cpeabl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3yIIHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHASI.

Okonornueckue ¢aktopel. Krnaccudukamus skomornueckux (HakToOpoB:
abuoTuyeckue, OMOTHMYECKHME U AaHTPOIOTreHHble. JleHCTBHE HKOIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (akTophl: CBET, TEMIlEpaTypa, BIaXHOCTb. DOTONEpUOIU3M.
[IpucnocoOnennuss  OpraHU3MOB K  JCUCTBUI0O  a0MOTHYECKUX  (DaKTOPOB.
buonornueckue puTMsl.

buotnyeckue dakTopsl. Busibl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cUMONO03 U ero (opmel. [lapazutusm, koomepauusi, MyTyaau3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJECUCTBUI Ul CYIIECTBOBAHMS OpPraHU3MOB B
IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU monyJsauud. OCHOBHBIE IOKa3aTelnu
NOMYJISIUMU: YHMCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
mMurpanus. J[mHamMuka YyuCIeHHOCTH MOMYISIUN U €€ PeryJIsiusl.

JdemoHcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, D. ['ekkensb.

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emiun», «Cpeabl oOUTaHUS
opranusmoBy», «®otonepuoausmy», «llonymauum», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTHU MOMYJISIIIUU UHPY30pUHU-TY Penbkny, «lluiieBbie nemnm.

JlaGopaTopHble U pakTHYecKue padoThl:

JlaGoparopnas pabora Ne 3. «Mopdonornueckrue 0COOEHHOCTU PaCTEHUM U3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas padora Ne 4. «BiusHue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Tpaktuueckas padota Ne 2. «Ilomcy€T MIOTHOCTH MOMYJSIUNA PAa3HBIX BUOB
pacTEeHUN.

Tema 4. CooOmiecTBa M 3K0JI0rMYECKHE CHCTEMBI.

CooOmecTBo opranu3smMoB — OuoneHo3. CTpyKkTypbl OMOLEHO3a: BHUAOBasd,
MPOCTpaHCTBEHHasA, Tpoduueckas (mumeBas). Bunbl-nomMmunantel. CBs3u B
OHnoIIEHO3E.



Okonoruyeckue cucrembl (dKocuctemsbl). Ilonsitue 006 »sKocucreme
ouoreornieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTBI JKOCHCTEMbBI: MPOIYIIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U MOTOK YHEPTUU B SKOCHUCTEME.
Tpoduueckue (muieBbie) ypoBHHU 3KocucTeMbl. [1uimeBsie nenu u cetu. OCHOBHBIE
NIOKA3aTelId 3KOCHCTEMBbI: OHOMacca, MPOAYKUHUSA. OKOJIOTMYECKHUE MUPAMMJIBL:
OPOAYKIHMH, YHCICHHOCTH, Ouomaccel. CBOICTBa HSKOCHUCTEM: YCTOWYHMBOCTD,
camoperysanus, pazsutue. Cykieccus.

[TpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOTO
WJIM IIUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buosnornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak Qakrop ycroitunBoctu 3KocucteM. CoxpaHeHUe
OMOJIOrMYECKOT0 pa3HOoOOpasus Ha 3emiie.

Yuenne B. . Bepuaackoro o O6mocdepe. I'panuiipl, coctaB u CTPyKTypa
ouocheprr. XKuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMOcPepbl Kak
ri1o0abHOM 3KocHCcTeMbl. J[MHaMHuueckoe paBHOBecHMe W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BEIIECTB U OMOr€OXMMHUYECKUE LUKIIBI 3JIEMEHTOB (yIiepoJa,
a30oTa). 30HAIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIH.

YenopeuecTBo B Onochepe 3emin. AHTPOIIOTeHHBIC H3MEHEHHS B Onocdepe.
['mobGanbHbIE 2KOJIOTMYECKUE TPOOIIEMBI.

CocyiiecTBoBaHME MPUPOBI U yenoBedecTBa. CoxpaHeHue OuopaznooOpasus
KaKk OCHOBa YCTOMUMBOCTH Ouocdepsl. OCHOBAa palMOHAIBLHOTO YIPABICHUS
IPUPOAHBIMU PECYPCAMU U UX UCIOJIb30BaHuE. JlOCTHIKEHNS OMOJIOTHH U OXpaHa
IPUPOBIL.

JdeMoHcTpanuu:

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

Tabmuupel u cxemsl: «llumesbie nenu», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie cooOmiecTBa», «llemn nuTanusy, «IKoJOTHUECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA TUPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOWHOTO  Jeca», «buoneHos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOITOIE€HHBIC BO3JAEHUCTBUA HA IPUPOAY», « BaKHENIINE NCTOUYHHUKH 3aTrPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHelIas cocTaBisionias ouochepsn,
«®DakToper  nmerpamanuu  mouBy, «llapHukoBeIi  AddexT»,  «DakTOphI
paIuoOaKTHUBHOIO 3arps3HeHus Ouocdepn»y, «OOmas cTpykrypa Ouocheps»,
«PacnpocTpanenne xu3HU B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B 6uochepe», «KpyroBopot azorta B mpupoae».

O6opynoBanue: Mojenb-anmIukanus «Tunudable OMOIEHO3bI», TepOapwii
«PactutenbHbie cood1IecTBa», KojuleKkuuu «buorieHosy, «Bpenurenn BaxkHEUIIUX



CEJIbCKOXO3SMCTBEHHBIX KYJIbTYP», T€pOapUu U KOJJIEKLIUN PACTEHUH U )KMBOTHBIX,
IIPUHAJIEKAIIME K PA3HBIM DKOJIOTMYECKUM Ipynmam ogHoro suaa, KpacHas kaura
Poccuiickoii  ®enepanun, H300paXeHUsT OXpaHSAEMbIX BHUAOB pAaCTEHUU U
KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BHUOJIOI'M HA BA30OBOM YPOBHE CPE/IHEI'O OBIIEI'O
OBPA3OBAHUA

Cormacio ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHHMS K pe3yjbTaTaMm
OCBOEHHUS  OOYyYalIIMMHUCA TporpaMM cpefaHero oOimero  oOpa3oBaHMUS:
JMYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHEIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIHYHOCTHBIX PE3yJbTATOB OCBOCHUS MNpeaMeTa «bHOJIOTHs»
BBIJICJICHBI CIIEAYIONINE COCTABIISIOIIME: OCO3HAHWE OOYYaIOIMMUCS POCCHHCKON
rPaXJaHCKOW UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalWyue MOTHUBAllMM K OOy4YeHUI0 OUOJIOTHH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUN JIMYHOCTHU Ha OCHOBE
KIIFOUEBBIX IICHHOCTEH W HMCTOPUYECKUX TPAJAUIUN Pa3BUTHS OHOJIOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS B CBOCH
JEATENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, MPUCYIIUMH CHUCTEME
OMONOTHYECKOTO  O00pa3oBaHWs, HAIWYHWE HSKOJOTHYECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTH 1IEJIA U CTPOUTH KU3HEHHBIC TIIaHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS Mpeamera «buoiaorus» AOCTUTalOTCs B
CAMHCTBE YYCOHOM U BOCIHUTATEIBHOW [IEATCIIBHOCTH B COOTBETCTBHUU C
TPAJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U AyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMM, MPUHATHIMU B OOIIECTBE IpaBUIaMU U HOPMaMHU
MOBEJACHUSI W CIOCOOCTBYIOT TIpOllecCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHHUS U
CaMOpAa3BUTHS, PAa3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPY/Ja U CTApIIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACJICIUI0 U
TPAAUIHUSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, TpUpoJie U
OKPY Karolen Cpee.

JIngyHOCTHBIE pE3yibTaThl OCBOSHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTpa)kaTh FTOTOBHOCTh U CIIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlMH, TIO3UTHBHBIX BHYTPEHHHX  YOCXKJICHHH, COOTBETCTBYIOIIHUX



TPaJIULUOHHBIM IEHHOCTSAM POCCHUHCKOro OOIIECTBa, PACHIMPEHUE >KU3HEHHOIO
OIbITA W OIBITA JESATEIBHOCTH B IPOLECCE PEAU3allMi OCHOBHBIX HaIIPABJICHUN
BOCIIUTATEJIBHON I€SITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMH 00YYAIOMIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJI€Ha POCCUICKOI0 OOIIECTBA;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, yBaXKEHUE 3aKOHA
Y IIPABOIIOPAIKA;

TOTOBHOCTH K COBMECTHOW TBOPUECKOM IEATEIHHOCTH MPHU CO3TAHUU YUEOHBIX
MPOEKTOB, PEIICHUH YyYeOHBIX U T[O3HABaTEIbHBIX 3a7a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TMO3MIMI0 [0 OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOI'O
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMA LIEHHOCTSIMU U
COLIMAJIBHBIM I0JI0KEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIENOBATEIbCKUX 337a4, YBa)XXKUTEJIbHOI'O
OTHOIICHHS K MHEHHUIO OIMOHEHTOB MpU OOCYXICHHH CIHOPHBIX BOIPOCOB
OMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUUCKON TPAXKIAHCKON UICHTHYHOCTH, MATPUOTH3MA,
YBOKEHMS K CBOEMY HapoJy, 4yBCTBA OTBETCTBEHHOCTH nepea Poaunoi, ropaoctu
3a CBOM KpaH, cBOK PoIMHY, CBOM f3BIK U KYJIBTYPY, IPOLUIOE U HACTOSAILIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPUPOJIBI,
NOCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHAX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAaJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWMOJOTWMH, MOHUMAHUS 3HA4YE€HHs] OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIECTBA;

uaeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy’)K€HUIO M 3amurte (OreyecTsa,
OTBETCTBEHHOCTb 3a €Tr0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE TYXOBHBIX LIECHHOCTEW POCCUNCKOTO HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLIEHMBAaTh CHUTYalUI0 W INPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HaHME JINYHOTO BKJIJ|a B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;



OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEHHOW JKU3HHM B COOTBETCTBHM C
TpaguuusaMu HaponoB Poccuy;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYAs 3CTETUKY OBITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHU;

MOHMMAHHE SMOLIMOHAIIBHOTO BO3/ICMCTBHUS JKMBOM IPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMIICHHUE
MPOSIBIISATh KAYECTBA TBOPUECKOU JIMUHOCTH;

S) ¢usuueckoro BocnuTaHus, PopMHUpPOBAHHUSA KYJbTYPHI 3J10POBbS U
IMOIMOHAJIBLHOIO 0JIaronoJay4Yns:

MOHUMAaHUE U peain3alus 3J0pOBOTro 1 6€30MmacHoro oopasa Ku3HH (310poBOe
NUTaHKUEe, COOJIFOACHNE TUTUEHUYECKUX MPABWII U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATHA W OTHAbIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO U KOMIETEHTHOTO OTHOLIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U
IICUXUYECKOMY 30POBBIO;

NMOHMMAHWE I[EHHOCTU TMPABUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUWE TOCIEACTBUN W HEMPHUATHS BPEAHBIX MPHUBBIUCK (YHMOTpeOICHUS
aJIKOTOJI51, HAPKOTUKOB, KYpPEHUS);

6) Tpy10BOTr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IECHHOCTU MacTepPCTBa, TPYAO0JIIO0HE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOUN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJTHATD TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cepam npodhecCHuOHANbHONU JEATEIHbHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBIOOpP Oynymeid npodeccu W pearn30BbIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpA30BaHHUIO Ha
NPOTSIKEHUU BCEH )KU3HH;

7) 3K0JI0TUYeCKOT0 BOCIIUTAHMS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHONICHHE K TPUPOIE KaK HCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJNbTYphl: NPUOOpPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLUEHKM HUX BO3MOXHBIX IOCIEACTBUM s
OKPYKaroIIEU CPEBI;

OCO3HaHMWE TI00aTBLHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TMyTer ux
pelieHus;



CIIOCOOHOCTH UCITOJIH30BAThH MPUOOpPETAEMbIE TPU N3YUECHUN OMOJIOTHH 3HAHMSI
U yMEHUS TP  pEIIeHHH TNpoOJieM, CBSI3aHHBIX C  PAIMOHAIbHBIM
IPUPOJIONIONIB30BaHNEM  (COOJIO/ICHHE  TpaBWJI  TOBEJASHUS B MPUPOJE,
HaIpaBJICHHbIX HA COXPAaHEHUE PABHOBECHS B HSKOCHUCTEMAxX, OXpPAaHY BHJIOB,
sKOCHCTEM, Orocdepnl);

AKTUBHOE HENIPUATHE ICVUCTBUM, IPUHOCAILINX BPEJl OKPYKAOLIEH TPUPOJHOU
cpene, yMEHHE MPOTHO3UPOBATH HEOIATOMPUSITHBIE IKOJIOTHUYECKUE MOCIEACTBUS
IPEANIPUHUMAEMBIX IEHUCTBUM U NPEIOTBpALaTh UX;

HaJMYUe PA3BUTOrO PKOJIOTMYECKOr0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTU HKOJIOTHYECKOM HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON ESITEIbHOCTH 3KOJIOTHYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIUAJIOTe
KyJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKON KYyJNbTYpPhl KakK CpeJCTBa
B3aUMOJICHCTBUSI MEXK/TY JIFOJbMU U MO3HAHUS MUPA;

noHUMaHue crenu@ukd OWOJIOTMM Kak HayKd, OCO3HaHUs €€ poju B
GbopMHpPOBAaHMK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
IpeacTaBlieHuss 00 OKpYXarollleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YeOBEeKa U
oOmecTa, B IO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW M peHIeHUH MpoOieM
COXpaHEHUS IPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHUU AJII COBPEMEHHOM LMBUIM3AINU:
oOecrieyeHrss HOBOTO YPOBHSI Pa3BUTHsI MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECypCHble  MpOOJEMbl  Pa3BUTHSA
YeJI0BEYECTBA, MTOMCKA MyTEH BBIXOJIa U3 TIIO0ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHrs  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PaAllMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYypcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTHYCCKUX 3HAHWM B IEIIX
MOBBIIIEHUA OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU oOydaroniuxcs, GopmMupyeMoi
IpY U3y4YE€HUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJNIb30BaTh IOJydaeMble 3HAHUSA I aHaiu3a U
0OBSCHEHHSI SBIICHUN OKPYKAIOIIET0 MUPAa U MPOUCXOANINX B HEM H3MEHEHUH,



yMEHHE JejaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HA OCHOBE Hay4dHbIX (AKTOB U
UMEIOIIUXCS JAHHBIX C LIEJIBIO ITOIYYEHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
perieHust IpoOsieM B peaabHBIX JKU3HEHHBIX CUTYAIINX;

OCO3HAaHME LIEHHOCTHM HAYYHOW JEATEIBbHOCTH, T'OTOBHOCTb OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCT HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K  HENpPEpbIBHOMY  OOpa3oBaHHIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUW TO OHOJOTUM B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS ydeOHOro mpemmera «buomorusy
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUaIOIIUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHUS, OTpaKarolIue
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CHeNU(PUKYy METOJO0B TO3HAHUS,
UCIIOJb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, ABJICHUE, MPOLECC,
CUCTEMa, HayuyHbIN (haKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
uccae0BaHue, HaOII0IeHEe, U3MEPEHHE, DKCIIEPUMEHT U JPYTHUX), yHUBEpPCAIIbHbBIC
y4yeOHble JehcTBHUS (IIO3HABaTEJIbHbIE, KOMMYHHKATUBHBIE, PETYJIATUBHEIE),
obecrieunBaromnue GopMupoBanue GyHKIIMOHATLHON TPaMOTHOCTH U COIIMATBHON
KOMIIETEHIIUH  OOYYalOIIMXCA, CIHOCOOHOCTh OOYYaronuxcsi HUCIOJIb30BaTh
OCBOEHHBIE MEXJIUCITUTIIIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAJIbHbBIC
y4eOHbIC JIEUCTBUS B MO3HABATEIHLHON U COLIMATILHOM MPAKTHUKE.

MeranpenMeTHbie pe3ysibTaThl OCBOCHHUSI MPOTPAMMbl CPEIHETO OOIEero
00pa3oBaHMsl IOJDKHBI OTPAKATh:

OBnanenue YHHUBepPCATbHBIMHU yueOHBIMU NMO3HABATEeJIbLHBIMH
AeCTBUAMM:

1) 6a30BbIe JJOrMYeCKHUe JeiiCTBHS:

CaMOCTOATENILHO  (OPMYJIMPOBAaTh W aKTyalIH3UpoOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHMU S, Ki1acCupUKalui, 0000IICHUs), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATUN (BBIACISITh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMBAaTh
CBSI3U C IPYTUMH TTOHSATUSIMH);

OTpEeNeNsaTh LEeNu JeATeIbHOCTH, 3a/laBas TapamMeTpbl W KPUTEPUH UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATUA ISl OOBsICHEHUS (DAKTOB U SIBICHUMN
YKUBOW IPUPOJIBI;



CTPOUTH JIOTMUECKHUE pACCYXKICHUsSI (MHIYyKTUBHBIC, JEAYKTUBHbBIE, IIO
AHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH U INPOTHBOPEYHS B PAcCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BBIBOIBI M 3aKIIFOUEHHUS;

IPUMEHSATH CXEMHO-MO/IETBHBIE CPEACTBA JUIsl IPEACTABICHHMS CYIIECTBEHHBIX
CBA3€M W OTHOLICHHM B M3ydyaeMbIX OHOJIOTMYECKUX OOBEKTax, a TakKke
IPOTUBOPEUYHI PA3HOTO POJa, BBISIBICHHBIX B Pa3IUYHbIX HH(POPMAIIMOHHBIX
UCTOYHHKAX;

pa3zpabaThiBaTh IUJIaH PEIICHHsS MPOOJEMBbI C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepHaJIbHBIX U HEMAaTEepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JACSITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIIM, OLIEHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOIHATH paO0OTY B YCIOBUIX PEAJILHOT0, BUPTYaJIbHOIO
Y KOMOMHUPOBAHHOI'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe McCiIeI0BaTEIbCKHE TeHCTBUSA:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATEIbCKON U MPOEKTHON JESATENIBHOCTH,
HaBbIKAMM  pa3peuieHus npoodiieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSITETILHOMY IOMCKY METO/0B PEUICHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJb30BaTh pPAa3jMuYHble BUABI JEATEIBHOCTH IO TIOJIYYEHHIO HOBOTO
3HAaHUA, €r0 HUHTEpIpeTaluy, MNPeoOpa3oBaHUIO M NPUMEHEHUI0 B Y4eOHBIX
CUTYalMsIX, B TOM YKCJIE IPU CO3aHUH YUEOHBIX M COLUATIBHBIX TPOEKTOB;

dbopMupOBaTh HAYYHBIM TUI MBIIUICHUS, BIAIeTh HAYYHOU TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MOHATUSIMH U METOJIaMU;

CTaBUTb U (HOpPMyIMpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NESITEIbHOCTH U )KU3HEHHBIX CUTYyalUsIX;

BBISIBJISITh [IPUUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TMUIOTE3Y €€ PEIICHUs, HAXOAUTh apIyYMEHTHI U1 10Ka3aTeIbCTBA CBOUX
YTBEPXKACHUM, 3a7]aBaTh apaMeTpbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBaTh IIOJYYEHHbIE B XOJE pEUIeHHs 3aJaud  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBJISITh 1EJICHANPABICHHBI MOMCK IEpeHoca CPEACTB M CIOCOOOB
JEeNCTBUS B IPOPECCUOHAIBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTUYECKYIO 00JacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;



BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTHMHAIBHBIE TOIXOJbI M pElIeHus,
CTaBUTH MPOOJIEMBI U 33/1a4UH, AOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ undpopmanueii:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UCTOYHHKAX WH(MOpMAIH (TEKCTEe Yu4eOHOTO
mocoOusl, HAYYHO-TIOMYJISIPHON JUTEpaType, OHOJOTHMUECKUX CIIOBApSAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaTu3UpOBaAThH
UHGOPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUYECKHU OLICHUBATh
e€ TOCTOBEPHOCTH M HETIPOTUBOPEUNBOCTD;

(GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTh PA3IMYHBIE METOJbI MPU TIOUCKE H
otOope Ouosiornueckoil nHpoOpMaIuu, HEOOXOUMOM NIJIsi BBITIOTHEHUST yU4eOHBIX
3azay;

npUOOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCITOJIB30BAHUS PA3IMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOWpAaTh  ONTUMAJIbHYI0  (OpMYy  MpeACTaBICHUS
ouosiornyeckoi nHGopManuu (CxeMbl, rpaduKu, TUarpaMmbl, TAOJIHIIbI, PUCYHKH U
Apyroe);

WCIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcCTBa Tpu paboTe C
Ononornyeckoit wWHpOpMaNUEW: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (HOpPMyJbl, aO0peBHaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHUYECKHME  CpEICTBa
HaTJISTHOCTH;

BIQJCTh  HABBIKAMH  PACO3HAaBaHWS W 3aUTHl  WH(OpMaIuwy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU A€HCTBHAMM:

1) oOmenue:

OCYIIECTBJISATH KOMMYHHUKAIIMH BO BCeX c(pepax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOre WM JUCKYCCHM O CYIIECTBY OOCYXKTaeMoil TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHHUS OTHOCHTEILHO BBITIOJIHEHUS TpeJjiaraeMon
3a/1ay, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTh MO3UIUN JIPYTUX YYACTHUKOB
JIMajaora Uiv JUCKYCCHUH);

pacro3HaBaTh HeEBepOalbHbIE CpEACTBA OOIICHMS, TMOHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOAMHM OOIIEHUS M B3aMMOJICUCTBHSI, TTOHUMATh
HaAMEPEHUS IPYTUX JIIOJICH, MMPOSBIATh YBOKUTEIHLHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM hopme HpopMyarpoBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.



2) coBMecTHAasl 1eSITeJIbHOCTD:

IIOHUMATh U MCIIOJIB30BaTh MPEUMYILECTBA KOMAaHIHOM M WHIUBUIYaJIbHOU
paboThI MpU PEIICHUU OUOJIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOH 3a1a4;

BEIOWPATh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHA C yd4&TOM OOImMHUX
VMHTEPECOB U BO3MOKHOCTEN KaXKI0I'0 YJICHA KOJIJIEKTUBA;

IIPUHUMATh LE€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH WU
KOOPJAUHUPOBATH JEUCTBUS IO €€ NOCTMIKEHUIO: COCTABJIATh IUUIAaH JCUCTBUH,
pacupenensTh poiau ¢ Y4ETOM MHEHHHA YYaCTHHUKOB, OOCYXIAaTh pPE3yibTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJAOT0 YYACTHUKA KOMaHAbl B OOLIUI
pe3yibTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHMBATh WAEU C TO3UIMA HOBU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh ITO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIMATUBHBIM.

OBJ1aJleHHe YHUBEPCAJIbHBIMHU PEryJITUBHBIMHU A€iCTBUSIMM:

1) camoopranusaumus:

WCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS TPOOJIEeM W UX
pelIeHus B )KU3HECHHBIX U YYCOHBIX CUTYaIUX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUW I1I€JIEBbIE M CMBICIOBBIC
YCTAaHOBKM B CBOMX JICMCTBMSIX M MOCTYNKAaX IO OTHOILICHUIO K >KUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYIKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBJISATh IT03HABATEIBHYIO JCATEIBHOCTD, BBISBIISATH
npoOsemMbl, CTaBUTh U (POpMYIIMpPOBaTH COOCTBEHHBIE 3a7]a4l B 00pa30BaTeIbHON
JNEATEIbHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSATENIbHO COCTABJIATH IJIaH pelIeHUs MPOOJIEMbI C YYETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOYTECHUN;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JIeaTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
peuieHue;

OTICHUBATH TPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBIICHUIO IIUPOKOW DPYIUIUU B
pa3HbIX O00JIACTSIX 3HAHMM, IMOCTOSIHHO TMOBBIINIATH CBOM 0Opa30BATENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;



BJaJeTh  HABbIKAMU  IIO3HABATEJIbHOM  pediekcud Kak  OCO3HaHHUSA
COBEPINAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PpE3YJIbTaTOB U
OCHOBAHM, MCIOJIb30BaTh MPUEMBI peIeKCUU NJIs OLUEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLIECHHUS;

YMEThb OLICHUBATH PUCKM W CBOEBPEMEHHO IIPUHHMATh PELIEHHS IO HX
CHIKEHHIO;

IPUHUMAaTh MOTHBBI W apryMEHTBHl APYIMX IIPH AaHAJIN3E pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE ce0s M APYIrUX:

IPUHUMATh ceOsl, MIOHMMAs CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHUMAaTh MOTHBBI W apryMEHTBHl APYIMX IIPH AaHAINU3E pe3yJIbTaTOB
NEeATENbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYrOro 4eJoBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[TpenmeTHble pe3yabTaThl OocBoeHus nporpamMmmbl COO mno Ouosioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYCHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMUHBIX Y4eOHBIX CUTYalUsAX, a TaKXkKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorneid. B mporpamme npeameTHbie
pe3yNbTaThl IPEACTABIIECHBI IO F0J1aM 00yUYEHUSI.

[IpenmeTHble pe3yiabTaThl OCBOEHUsI yueOHoro mpeamera «buomnorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJU OMOJIOTUU B CHCTEME HayYHOIO
3HAHUS ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAYYHOTO MHPOBO33PEHMs, O BKIIAJ€ POCCHUICKUX U
3apyOeKHBIX Y4YEHBIX-OMOJIIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a7a4;

YMEHHME PACKpbIBaTh COJAEPKAHME OHMOJIOIMUECKUX TEPMHHOB M IOHSITHM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0113M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUN),
romeoctas (camMoperyisius), YpPOBHEBas OpraHu3alus SKUBBIX CHCTEM,
CaMOBOCHPOU3BEACHUE (PEMPOLYKIIHS ), HACIEACTBEHHOCTh, K3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHME H3JlaraTb OHOJIOTMYECKHE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, LEHTpajibHasg JOrMa MOJEKYJIsipHOM Ouosioruu), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunosa) u ydenus (0 meHTpax MHOroo0Opasus u



MPOUCXOKIEHUS KyJIbTYpHbIX pacTtenuid H. 1. BapuiioBa), onpenensars rpaHULbI KX
MPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAONIOACHUE U
ONMCAHUE KUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHU3alus U MPOBEICHUE
OMOJIOrMYECKOr0 HIKCIIEPUMEHTA, BBIABUKEHHUE TUIIOTE3bI, BBISIBICHHE 3aBUCUMOCTHU
MEXIYy HCCIEAyEeMbIMU BETUYMHAMH, OOBSCHEHHWE TMOJYYCHHBIX pE3yJbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHATUNA, TEOPUNA U 3aKOHOB, YMEHUE JI€NIaTh BBIBObBI
Ha OCHOBAHMH TOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB M MPEBpAICHUS SHEPTUM B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO W DHEPreTMYeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, MeHo3a,
OIUIOAOTBOPEHUS, Pa3MHOXKEHUS, HWHIUBUIYAIbHOTO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH TMOJyYCHHbIE 3HAHUS JUIsi OOBACHEHHs] OMOJOTHUYECKHUX
MIPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUECKUX PEIICHU B MOBCEIHEBHOMN
KU3HH C LeNbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3J0pOBbS M 370POBBSA
OKPY’KaIOIKX JIIOJEH, COOIIOIEHHS] HOPM I'PaMOTHOTO NTOBEACHUS B OKPY KarOIIEH
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIHOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOM ouonoru " OMOTEXHOJIOTHA VISl pallMOHAIBHOTO
IPUPOAOTIOIH30BAHNUS;

yMEHUE pelaTh JJIEMEHTApHblE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBaHUE, CLEIUICHHOE HAacleJOBaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHIHOTO CKpPEIIMBAaHUS ISl Tpe/ICKa3aHus HaclieIOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OpAaTOpHbIE M MpakTUYecKue paboThl, COOII0IATh
npaBuiia Mpu padbote ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIIEHWBATh W HHTEPIPETHPOBATH HWH(HOPMAIIIIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBON MHGOPMAILIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHualibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJOTHUH,
MeJUIHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIC TMHCHMEHHBIE U YCTHBIE COOOIIEHHUS,
000011ast OMOIOTHYEeCKYr0 MHGOPMAIMIO U3 HECKOJbKUX HMCTOYHUKOB, TPAMOTHO
MCI0JIb30BATh MOHATUIHBIN armapaT OMOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOECHUS ydyeOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIM O MECTE U POJU OMOJIOTUU B CHCTEME HayYHOIO
3HaHUS ECTECTBEHHBIX HAyK, B (DOPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-



HAay4YHOW KapTHHBI MUpa U HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOeKHBIX YUYEHBIX-OMOJOrOB B  pa3BUTHE OHOJNOTUH, (PYHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl peLIECHUs AKU3HEHHbBIX 3a/a4;

YMEHUE PACKPBIBATH COAECPKAHNE OMOJOTMYECKUX TEPMUHOB U MTOHATUM: BU/,
MOMYJISAKsA, TEeHOGOHI, DSBOJIONMS, ABWXKYIIHE CUIBI ((PaKTOPHI) HSBOIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYLEHTbI, KOHCYMEHTBI, PEAYyLEHTbl, LEeNu MUTaHus,
JKOJIOTHYECKas MupamMuaa, OuoreoneHos, onocdepa;

yMEHUE H3/IaraTb OWOJOTMYECKUE TEeOopuu (IBONIOLMOHHAs Teopus Y.
JlapBUHA, CHHTETHYECKAas TEOpHUs DHBOJIIOLMH), 3aKOHbl U 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonactea K. M. bapa, depenoBaHusi riIaBHBIX HampaBlIeHUN U
nyTtedt spomoruu A. H. CesepiioBa, yuenust o ouochepe B. M. Bepnaackoro),
ONPEACIIATh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOAAMU HAYYHOTO TIO3HAHUA B OMOJIOTHUHU: HAOIIOJACHHUE U
ONMCAaHUE YKMBBIX CUCTEM, IMPOLECCOB U SIBICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO KCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXAY HCCIEAYyEMbIMU BEIUYMHAMH, OOBSCHEHUE MOJYYEHHBIX pE3YyJIbTaTOB,
WCIIOIb30BAaHHBIX HAYYHBIX MOHSITUH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJIbI
Ha OCHOBAaHHMH MOJYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTHYECKHUX
00OBEKTOB: BHJIOB, TMOMYJSIHUN, TPOAYIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTreOlIeHO30B M HJKOCHUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEICTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOIECHHOCTU
OpraHU3MOB, JEUCTBUS SKOJOTUYECKUX (PAKTOPOB HA OPraHU3MBI, TEpeHoca
BELIECTB W TIOTOKA SHEPTHMM B SKOCHUCTEMAax, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
LMKJIOB B Ouocdepe;

yMEHUE TPUMEHATH TOJYyYCHHBIE 3HAHUS ISl OOBSICHEHHsI OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATHS NPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HU C 1IeNbl0 o0ecredeHus: 0e30IacHOCTH CBOETO 370pOBbS M 370POBBS
OKPY’KaIOIIUX JII0JeH, COOIIOIEHHSI HOPM I'PaMOTHOTO MOBEACHUS B OKPY KaroIen
IPUPOJHON cpene, MOHUMAHUE HEOOXOJWMOCTH HCIHOJB30BaHUS JOCTHXKCHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PALIMOHATIBHOTO IPUPOAOIIONIb30BAHNUS;

YMEHHE pelIaTh 3JIE€MEHTapHble OMOJIOTMYECKUE 33/aYd, COCTABIISATH CXEMBI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMAX (LIeMH MUTAHMUS);

yYMEHUE BBINOJIHATH JIA0OpATOpPHbIE M MpakTUYecKue paboThl, COOII0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U TaOOpaTOPHBIM 000PYA0BaHUEM;

yMEHUE KPHUTHYECKH OIEHWBAThb M HHTEPIPETHPOBATH HHGOOPMAIIHIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3



Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBON MHGPOPMAIIMH, HAYYHO-TIOMYJIIPHBIC
MaTepualibl),  paccMaTpuBaTh  IJ100aldbHBIE  DKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHUE CO3/1aBaTh COOCTBCHHBIC IMHCHMEHHBIC W YCTHBIE COOOIICHUS,
000011ast OMOIOTHYECKY0 MHGOPMAINIO U3 HECKOJbKUX WCTOYHUKOB, TPAMOTHO
WCIOJI30BATh MOHATUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMMbl

buoiorus kak Hayka

JKuBkle cucTeMBl 1 X opraHu3anus

XUMUYECKUN COCTaB M CTPOCHUE KIIETKU

X(PISHGI[CHTCHBHOCTL KIJIICTKHU

Paszmuoxenue u UHIUBUAYaJIbHOC Pa3BUTUC
OpTraHnu3MOB

HaciencTtseHHOCTS M U3MEHUYMBOCTD
OpraHu3MOB

Ceneknus opranu3mMoB. OCHOBBI
OUOTEXHOJIOTUHA

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

0.5

1.5

DJICKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7141¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292



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

11 KUIACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

DBOJIIONUOHHAS OUOJIOTUsA

BOSHHKHOBCHI/IC nu paSBI/ITI/Ie JKHN3HHU Ha
3emie

OpraHusMbl 1 OKpy’Karolas cpeaa

4 Coo00111eCTBa U DKOJIOTHUYECKUE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KonTpoJabusbie
padoThI

IIpakTHyeckne
padoThI

0.5

2.5

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

Bu6nuoreka [JOK
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
https://m.edsoo.ru/7f41cc74

10 KUIACC
Ne
w/n Tema ypoka

NHCcTpyKTaX 110 TEXHUKE
0€301acHOCTH U MpaBHiIaM
MOBEJICHUS HA YPOKaX OMOJIOTHUH.
buosorus B cucreme Hayk.

Mertoanl mo3HAaHUA KUBOU
npupozsl. [Ipaktiueckas padorta Ne
1 «cnonp30Banme pa3IuyHbIX
METOJIOB MPU U3YYECHUU
OHOJIOrHYECKUX 00BEKTOBY

buonornueckue cucTemsl,
IIPOLIECCHI U UX U3YyUYCHUE

XuMH4eCcKHil cocTaB KiIeTkU. Boma
1 MUHEpaJIbHBIC COJTN

benku. CocTaB u cTpoeHne OEIKOB

®depMeHThl — OHOJIOTHYECKHE
Karanu3aropsl. JlaboparopHas
pabora Ne 1 «M3yuenue
KaTaJIMTUYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMeEpe aMuIa3bl
WJIU KaTajasbl)»

IHHOYPOYHOE IINTAHUPOBAHHUE

KoanuyecTBo 4acoB

JlaTa
Kontpoabubie IlpakTHyeckue
Bcero U3y4YeHUS

padoThI padoThI

1

1 0.5

1

1

1

1 0.5

DJICKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863¢632a

bubmuoreka [JOK
https://m.edsoo.ru/863e¢6122

bu6mmoreka [IOK
https://m.edso0.ru/863e6564

bu6mmorexa [IOK
https://m.edsoo.ru/863e674¢

bu6mmorexa [IOK
https://m.eds00.ru/863e6b72

bu6mmorexa [IOK
https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

10

11

12

13

14

15

16

YraeBoasl. JIunuasl

HyxknennoBbie kucnotsl. ATO

I/ICTOpI/IH U METOAbI NU3YUCHU
knetkd. Knerounas TCOpHUA

Knetka kak 11ej1ocTHas KuBas
cucremMa

CrpoeHue 3ykapuoTHYECKOM
kietku. Jlaboparopuas padota Ne 2
«M3ydenne cTpoeHus KIETOK
pacTeHHid, KUBOTHBIX, TPHOOB U
OakTepuil 01 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCaHUE

OOMEH BEIIECTB WX META00IN3M
dorocunTe’. XeMOCHUHTES

DHepreTuvecKnii 0OMeH

JKU3HEHHBIN [TUKIT KICTKH.
Jlenenue KiaeTku. MuTo3.
JlaGopaTopnas padora Ne 3
«Habnronenne MuTO3a B KJIETKaxX
KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEapaTax»

Buocunres Oenka. Peakuus
MAaTPUYHOTO CUHTE3a

0.5

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863e6870

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e6e88

bubmmoreka [JOK
https://m.edso0.ru/863e6{f0
https://m.edsoo.ru/863e716¢

bu6mmorexa [IOK
https://m.edsoo.ru/863e766¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e7c¢98

bu6mmoreka [IOK
https://m.edsoo.ru/863¢e7aae

bubmmoreka [JOK
https://m.edsoo.ru/863e7dc4

bu6mmoreka [JOK
https://m.eds00.ru/863e796¢



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

17

18

19

20

21

22

23

24

25

26

Tpancnsus — OuocuHTe3 Oenka

Hexknerounsie (hopMbl )KU3HH —
BHUPYCHI

cDOpM]E»I PAa3SMHOXKXCHUA OPraHnu3MOB

Meiio3

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OII0I0TBOPEHHE.
Jlaboparopnas padota Ne 4
«M3y4eHune cTpoeHHsI MOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOIpernapaTax

NunuBuyansHOE pa3BUTHE
OpraHu3MOB

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
W3MEHUYHUBOCTH

3aKOHOMEPHOCTH HACTIEI0BaHUS
npu3HaKoB. MoHOTHOpUIHOE
CKpeluBaHue

JluruOpuHOE CKpeIUBaHue.
3aKOH HE3aBUCUMOTO
HACJIeIOBaHUS MPU3HAKOB
ClermieHHOe HACJIeI0BaHHE
npu3HakoB. JlaboparopHas pabota
No 5 «3yueHune pe3ynbTaToB

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e796¢

bu6mmorexa [IOK
https://m.edsoo0.ru/863e7540
bu6mmorexa [IOK

https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢

bubmuoreka [JOK
https://m.edsoo.ru/863e7{4a

bubmuoreka [JOK
https://m.edsoo.ru/863e81b6

bubmuoreka [JOK
https://m.edsoo.ru/863e¢8436

bubmmoreka [JOK
https://m.eds00.ru/863e8612

bu6mmoreka [IOK
https://m.eds00.ru/863e8878

bu6mmorexa [IOK
https://m.edsoo.ru/863e89a4

bubmuoreka [JOK
https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

27

28

29

30

31

32

33

34

MOHOTHOPUIHOTO W TUTHOPHUTHOTO
CKPCIIHUBAHUS Y IPO30(DHIIBI HA
TOTOBBIX MUKpOIpEnapaTaxy

T'enetuka nosia. Hacnenosanue
HpI/ISHaKOB, CICIINICHHBIX C ITOJIOM

W3menunBocTh. HeHnacnencreennas
M3MEHYHBOCTh. JlaboparopHas
pabota Ne 6. M3yuenue
MOTU(UKATIOHHON H3MEHUYHUBOCTH,
MOCTPOCHHE BapUAITMOHHOTO Psijia
Y BapHallMOHHOW KPUBOW»
HacnenctBenHast U3MEHYHBOCTb.
JlaGopaTopnast pabora Ne 7.
«AHaNM3 MyTanuil y 1po30QHIIEI
Ha TOTOBBIX MUKPOITpENapaTaxy

T'eneTuka uenoBeka

PezepHblil ypok. O6o011eHue no
TeMe «HacliencTBeHHOCTE U
W3MEHYUBOCTH OPTaHU3MOBY»

Cenekius Kak HayKa U IpoLece

Meroas! U JOCTUKEHHUS CEJIEKIIUU
pacTeHUN U KUBOTHBIX

brorexHomorusa kax oTpaciib
IMPpONU3BOACTBA

OBLIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

34

0.5

0.5

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e8c60

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e8d78

bubmmoreka [JOK
https://m.edsoo.ru/863e¢9214

bubmuorexka [JOK
https://m.edso0.ru/863e¢9214

bu6mmorexa [IOK
https://m.eds00.ru/863e¢9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

Ne
n/n

Tema ypoka

WHCTpyKTaX 10 TEXHUKE
0€30MaCHOCTH U MpaBUIaM
MOBEJICHHSI HA YPOKaxX OMOJIOTHH.
DBOJIONUS U METO/BI €€ N3YUEHUS

HcTopus pa3BuTHS peCTaBICHUN
00 3BOTIOLIUH

Mukpo3BOIIOLUSA

[Monmynsnus Kak IeMeHTapHast
€IMHHIIA BUJIA U 3BOJIIOIHH.
JlaGopatopHnas pabora Ne 1
«CpaBHeHME BUOB IO
MOP(OJIOTHUECKOMY KPUTEPHUIO»

JIBrXKyImue cuibl (3JeMEeHTapHbIe
(bakTOpbI) SBONIOIHIH

EcrecTBenHbIit 0TOOp 1 €10 GOpMBI

PesynpTatel sBOIIONMY:
MPUCTIOCOO0TIEHHOCTh OPTaHNU3MOB U
Bu000paszoBanue. JlabopaTtopHas
pabota Ne 2 «Onucanue
MPUCTIOCOOTICHHOCTH OpPraHu3Ma 1
€€ OTHOCHUTEIIBHOTO XapaKTepa»

11 KIIACC

KoamnuyecTBO 4acoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHyeckue
padoThI

0.5

0.5

JlaTa
HU3yYCHUS

DJIeKTPOHHBbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcebl

bubmmoreka [JOK
https://m.edsoo.ru/863ea20e

bu6mmoreka [IOK
https://m.eds00.ru/863e¢9570

bu6mmorexa [IOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.edsoo.ru/863e¢99¢c6

bu6mmorexa [IOK
https://m.edsoo.ru/863e9da4

bu6mmorexa [IOK
https://m.edso00.ru/863e9ed0

bu6mmorexa [IOK
https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

10

11

12

13

14

15

16

17

18

19

Hanpasnenus u mytu
MaKpO3BOIIOIUU

HeobpaTumocTs 3BOIIONNN

Uctopus xxu3nu Ha 3emiie U
METOJIbI €€ N3YUECHUS

FI/IHOTC?;I)I HpOI/ICXO)KZleHI/Iﬂ KHU3HHU
Ha 3emiie

Pa3BuTHe )u3HM Ha 3eMIie 110 3pam
U TIEprUoiaM

OCHOBHBIE 3Tallbl YBOJIOLUH
PACTUTENBLHOTO U )KUBOTHOTO MUPA.
[IpakTuyeckas padota Ne 1
«M3y4yeHne UCKOMmaeMbIX OCTaTKOB
pacTEeHUl U KUBOTHBIX B
KOJUTEKIIUSX

CoBpeMeHHast cuctema
OpPraHUYeCcKOro MHUpa

DBOJIIOLMS YEJI0BEKA
(aaTpOTIOTEHE3)

JBwxymue cuibl ((HakTopsr)
aHTpOIOreHe3a

OCHOBHBIE CTaJUH IBOJIOLUH
yenoBeka

YenoBeyeckre packl U IPUPOIHbIC
aJlanTalyy 4eaoBeKa

PesepBHblit ypok. O0001IeHNE TTO
Teme «BO3HHUKHOBEHUE U Pa3BUTHE
YKU3HU Ha 3emiie»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863e9¢cle

Bbu6nuoreka [JOK
https://m.edsoo.ru/863eas5a6

bubmmoreka [JOK
https://m.edsoo.ru/863eabbe

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [IOK
https://m.edsoo.ru/863ea48¢

bu6mmorexa [IOK
https://m.edsoo.ru/863eac2c

bubmmoreka [JOK
https://m.edsoo.ru/863ead44

Bbu6nuoreka [JOK
https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

21

22

23

24

25

26

27

28
29

DKOJIOrus KaK HaykKa

Cpenbl 00UTaHUS U SKOJIOTHUYECKHE
(baxTopsl

AbuoTtnveckre (HaKTopsl.
JlaGopatopHas pabota Ne 3.
«Mopdonoruueckre 0COOEHHOCTH
pacTeHul U3 pa3sHbIX MECT
oOutanus». JlaboparopHas pabota
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

bruotnyeckue hakTopsl

DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssinuu. [IpakTuueckast padbora
Ne 2 «Iloacuér miaoTHOCTH
TOITYJISIIIAH Pa3HBIX BUOB
pacTeHui»

Coob1ecTBa OpraHu3MOB —
OMOIIeHO3

DKOJIOTHYECKUE CUCTEMBI
(3KOCHCTEMBI)

OcHOBHBIE TIOKA3aTENN
9KOCUCTEMBI. DKOJIOTHYECKHE
nupamuabl. CBOWCTBA YKOCUCTEM.
Cykueccus

[IpupoHbIE 3KOCUCTEMBI

AHTpOHOFCHHLIe 3KOCHCTCMbI

0.5

0.5

bubmmoreka [JOK
https://m.edsoo.ru/863eafec

bubmuorexka [JOK
https://m.edsoo0.ru/863eb10e

bubmuorexka [JOK
https://m.edsoo.ru/863eb348

bubmmoreka [JOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bu6mmorexa [IOK
https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30

31

32

33

34

buocdepa — rmobanpHas
JKOCUCTEMA 3EMIIN
3aKOHOMEPHOCTH CYIIECTBOBAHUS
onocdepsr

YenoBeuecTBo B Orochepe 3eMiu
CocyuiecTBoBaHUE IPUPOIBI U
YeJI0BEYECTBA

PesepBHeIit ypok. O600mIeHIEe
tembl «Coo01iecTBa 1
IKOJIOTHUECKUE CUCTEMBD)

OBILIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

34

2.5

bu6mmorexa [IOK
https://m.edsoo.ru/863ebbse

bubmuorexka [JOK
https://m.edsoo.ru/863ebd16

Bbu6nuoreka [JOK
https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJbHON NPOI'PAMMBbI

10 KVIACC

Kon
MpPoBePSIeMOro
pe3yJbTarta

1

2

3

4

5

IIpoBepsiemble NpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHO MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

ChopMupOBaHHOCTh 3HAHMH O MECTE W POJIM OMOJIOIMU B CHUCTEME
HAay4yHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHON KAPTHHBI MHpa W HAy4HOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHWCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHMOJOrMH; (PYHKIMOHAIBHOW TPaMOTHOCTHU

YCJIOBCKA IJIA pCIICHUS ) KU3HCHHBIX 3a1a4

YMeHue packpbIBaTh COJEpKaHHE OHOJNOTHYECKUX TEPMUHOB U
MOHSTUH: KU3HB, KJIETKA, OPTaHU3M; METab0IM3M (OOMEH BEIIECTB U
MpeBpalieHue YHEPTrur), TOMeocTa3 (CaMOpEryJsius), ypOBHEBas
OpTaHMU3aIHs KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PETPOAYKIINSA),

HACJICACTBEHHOCTb, U3BMCHYNBOCTD, POCT U PA3BUTUC

YMmenne — um3naratb ~— Ouojormueckue — Teopun  (KJIeTouyHas,
XpOMOCOMHasi, MyTannonHas), 3akonsl (I'. Menaens, T. Moprana,
H.U. BasunoBa) u yueHus (0 UeHTpax MHorooOpasus U
IIPOUCXOXKAECHNUA  KyJlbTypHbIX  pactenuit H.M.  Basuiosa),

OMpEACIATh I'PaHULBI UX IIPUMCHHUMOCTH K KUBBIM CUCTEMaM

YMeHue BIaneTh METOJaMU HAyYyHOTO T[O3HAHUS B OHOJIOTHUH
(HaOnrofieHHe W OMKCAHME YKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHMIA,
OpraHu3amusi ¥ TMpOBeJCHHE OHOJOTMYECKOr0 HKCIEPUMEHTA,
BBIJIBUKEHUE  THUIOTE3bl;  BBISIBIICHHE  3aBUCUMOCTH  MEXKIY
UCCIIEAYEMbIMU BEJIMYMHAMHU, 00BsICHEHHE MOJTyYEeHHBIX
pE3yNbTaTOB, HCIOJB30BAaHHBIX HAYYHBIX TOHSTHUN, TEOpUH U
3aKOHOB; yMEHHE JejaThb BBIBOJbl HAa OCHOBaHHM TMOJYYEHHBIX

pe3yIbTaTOB)

YMeHue BBIIENATH CYIIECTBEHHbIE IPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT H JYKApPHOT, OMHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOCHHOCTH TpPOIIECCOB OOMEHa BELIECTB U
MpEeBpalIeHHs] SHEPTUU B KIETKe, (POTOCHHTE3a, IIIACTHUYECKOrO U

DHEPreTUYECKOro  OOMEHa, XCEMOCHHTE3a, MHTO3a, Meko3a,



10

Kon

NpoBepsieMoOro

pe3yjabTara

OINIOAOTBOPCHUA, PA3MHOXKCHHA, HWHAWBUAYAJIBHOI'O  pPa3sBUTHA

opraHu3Ma (OHTOI'€HE3)

YMeHue MNpPUMEHSTh TMOJYYEHHBIE 3HAHUA I OOBSICHEHUS
OMOJIOTMYECKHUX TPOIIECCOB U SBICHUM, ISl IPUHATHS MPAKTUIECKUX
pelieHni B TOBCEOHEBHOW JKM3HM B IENIX oOOecrleueHus
0€30MaCHOCTH CBOETO 3/I0POBbSI M 37I0POBbsI OKPYKAIOIIUX JIIOJCH,
COONIOZICHUSI HOPM TpPaMOTHOTO TIOBEJCHUS B  OKPYKaIOMICH
MPUPOHON cpele; TMOHUMAHUE HEOOXOTUMOCTH WCIIOTH30BAHUS
TOCTIKEHUI COBPEMEHHOH OHOMOrMU U OMOTEXHOJNOTHH st

paIoHaIbHOTO MPUPOIONOIB30BaAHNUS

YMeHue peliaTb 3JICMCEHTAPHBIC I'CHECTUYCCKHUC 3ada4Y HAa MOHO- U
I[I/IFI/I6pI/II[HOG CKp€IIUBAaHUE, CLUCIINICHHOC HACIICAOBAHUEC,; COCTABJIATh
CXEMbI MOHOFI/I6pI/I[[HOFO CKpCIIUBaHHUA JJIsL MNpEaACKasaHus

HACJIEA0BaHUs IIPU3HAKOB Y OPraHU3MOB

YMeHre BBINOMHATH JaOOpaTOpHbIE W TMpaKTHUYECKue pabdoThl,
coOmrofaTh mpaBuiia MpH paboTe ¢ Y4eOHBIM U JTaOOPATOPHBIM

000py10BaHHEM

YMeHHne KpUTHUYECKH OLIEHUBATh U MHTEPIPETUPOBATh HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEpXKAHUS, BKIIOYAIONIYI0 IICEBJOHAYYHbIE
3HaHUSA W3 paznuuHbIX HUcTouHUKOB (CMMU, HayuHO-momyssipHbIE
MaTepUasbl); dTUYECKUE AaCIEKTbl COBPEMEHHBIX HCCIEIOBAHUN B

6I/IOJ'IOFI/II/I, MCAUIIUHC, OHMOTEXHOJIOTHH

YMmenue co3gaBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE COOOIIIEHUS,
0000111251 6MOJTOTHYECKYO HH(DOPMAIIHIO U3 HECKOJIBKUX HCTOYHHKOB,

rpaMOTHO HUCIIO0JIb30BAaTh MOHSATHNHBIN amnmapar ouoJoruu

11 KITACC

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
00pa30BaTeJIbHOW MPOrPaMMBbI CpeIHero 001ero 00pa3oBanusi

CdhopmupoBaHHOCTH 3HAHUI O MECTE M PONH OMOJOTHH B CUCTEME
HAYYHOTO 3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHHBI MHpa W Hay4HOTO
MHUPOBO33PEHUS; O BKJIAJE€ POCCHUCKHX W 3apyOCIKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOrMH; (PYHKIMOHAIBHOW TPaMOTHOCTHU

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a/1a4



VMeHHe pacKpbIBaTh COJCp)KaHHE OHMOJIOTHUECKHX TEPMUHOB U
MOHSATHI: BHI, TIOMYJISIIHS, TEHO(POH, YBOJIOIHS, IBIKYIINE CHIIBI
(paxTopsr) IBOJIIOLIMH, NPUCTIOCOOTICHHOCTD OpraHHU3MOB,
BU/I000pa30BaHMe,  OKOJOrMYecKue  (aKTOpbl,  SKOCHCTEMA,
OPOIYLEHTHl,  KOHCYMEHTBI,  pPEAyLEHTHl, I[eNd  IHTaHHf,

IKOJIOTHYECKAsT TUpaMHuIa, OMOTeoIIeHO3, Orochepa

YMeHue uznaratb OMOJOTHUECKUE TEOPUH (IBONIIOLIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKas TEOpPHUs  OBOJIOLMM), 3aKOHBI U
3aKOHOMEpHOCTH (3aposiieBoro cxonctsa K.M. bapa, uepenosanus
TJIaBHBIX HampasieHud u nmyter sBomonnn A H. CeBeprioBa, yueHus
o Owmocthepe B.M. Bepnaackoro), ompenensTb TpaHUIBl HX

MPUMCHUMOCTHU K )XUBBIM CUCTCMaM

YMeHue BIaJeTh METOJAMH HAyYHOTO IIO3HAHUS B OWOJOTHU
(HaONroficHHE W OMHCAHHUE YKUBBIX CHUCTEM, MPOILIECCOB U SBIICHHIA,
OpraHu3anusi ¥ TMPOBEACHHE OHOJOTHYECKOr0 HKCIEPHUMEHTA,
BBIIBIJKCHUE  THUINOTE3bI;  BBISIBJICHHE  3aBUCHUMOCTH  MEXIY
HCCIIE1yEMbIMHU BEIIMYMHAMH, 00BsACHCHHE MOJTYy4YEHHBIX
pe3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX I[IOHATHH, TEOpUHA U
3aKOHOB; YMEHME [€JaTh BBIBOJAbl HA OCHOBAHUMU IOJYYEHHBIX

PE3yIBTATOB)

YMeHHe  BBIIENATH  CYIIECTBCHHBIE  TNPU3HAKH  CTPOCHUS
OMONOrMYecKUX OOBEKTOB: BHJOB, MOMYJALUNA, MPOAYLIEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB, OHMOTEOIICHO30B M  DKOCHUCTEM;
OCOOCHHOCTH  TPOIECCOB  HACJCICTBEHHOH  M3MEHYHMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTMYECKHX (PAKTOPOB HAa OPraHU3MBI,
MepeHoca BEHIECTB W IMOTOKAa DJHEPrHH B JKOCHUCTEMaXx,
AHTPOIIOTCHHBIX HM3MCHEHHWH B JKOCHCTEMaX CBOCH MECTHOCTH,

KpyTroBOPOTa BEIIECTB M OMOTC€OXUMUYECKHX ITUKIIOB B Onochepe

YMeHue MpUMEHATh TOJNy4YEeHHblE 3HAaHUSA Ui OOBSICHEHUs
OMOJIOTrMYECKHUX MPOIECCOB U SBICHUH, ISl MPUHATHUS MPAKTHYECKUX
penieHuit B TOBCEAHEBHOM JKM3HM B IENAX oOecredeHus
0€30IacHOCTH CBOETO 37I0POBbS U 3I0POBBS OKPYKAIOMIMX JIOICH,
coONIOfeHUsI HOPM TIPaMOTHOTO TIOBEACHUS B  OKpY’Karolei
IPUPOJHON cpele; MOHMMAHUE HEOOXOIUMOCTH HCIOIb30BaHUS
JOCTH)KEHUH ~ COBPEMEHHOM  OMONIOTMM Ui pPaIllMOHAJIBLHOTO

MpUpOAO0II0JIb30BAHN



10

VYmenue peaTh 3JICMCHTAPHEBIC OHOJOrHYeCKUE 3aaa4Hu, COCTaBJIATH

CXEMBbI IIEpPEHOCA BEIECTB U SHEPTUU B 3KOCHCTEMax (L€ MUTaHUs)

YMeHne BBITOMHATH Ja0OpaTOpHBIE W TpaKTHUECKue pabdoThl,
coOmonaTh mpaBwia mpu pabore ¢ y4eOHBIM M JIaOOPAaTOPHBIM

o0opyaoBaHruEeM

YMeHue KpUTHIECKH OIIEHUBATh U MHTEPIPETUPOBATH HHPOPMAITIIO
OMOJIOTHMYECKOTO  COACpXaHMs, BKIIOYAIOUIYI0 TICEBIOHAYYHBIE
3HaHUS W3 pa3muuHbIX HcTOouHWKOB (CMMU, Hay4HO-mOmMynsipHBIE
MaTEpHAJIbl); PACCMATPHUBATH MIOOATBEHBIC SKOJIOTHUSCKHE TPOOIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO

18(0X370005010)
YMeHue co3gaBaTh cOOCTBEHHbIE MUCHbMEHHEIE U YCTHBIC COO6IJ.[€HI/I}I,

0000111251 6MOJTOTHYECKYO HH(DOPMAIIHIO U3 HECKOJIBKUX HCTOYHHKOB,

rpaMOTHO HUCII0JIb30BAaTh MOHSATHNHBIN amnmnapar ouoJioruu



Kon

1.1

1.2

2.1

2.2

3.1

3.2

33

IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

buonorus kak Hayka

buonorus — Hayka o >xuBoil mpupone. Ponp Ouonorun B (GopMHpOBaHUHU

COBpPEMEHHOM HayuyHOU KapTHHBI Mupa. CrcTemMa OMOIOTHYECKUX HAYK

Mertoap! MO3HAHUS KUBOM HPUPOJBI (HAOMIOEHNE, SKCIEPUMEHT, OINHCAHHE,
U3MepeHue, Kiaccuukanus, MOJEIHPOBAHUE, CTATHCTHYECKas 0oO0paboTKa

JTAaHHBIX )
JKuBbie cucTeMbl U UX OpTaHU3aLU

JKussle cucrembl (OMOCHCTEMBI) KaK MpeaMeT n3ydenus: ouonorun. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpas3ue

YpoBHU OpraHu3anuu OMOCHCTEM: MOJIEKYJISIPHO-TEHETHUECKUH, KIECTOUHBIMH,

OpraHU3MEHHbIH, MOMYJIALUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOChepHBIH
XUMHUUYECKUH COCTAaB U CTPOEHUE KIIETKU

XUMUYECKUH COCTaB KIETKH. XHMHYECKHE OJJIEMEHTHI: MaKpOd3JIEMEHTHI,
MUKpOdJIeMeHThl. Boma u MuHepanpHble BemecTBa. DYHKIIMU BOIBI U

MHHCPAJIBbHBIX BEIICCTB B KIICTKE. HonnepmaHHe OCMOTHYECKOro Oananca

benku. CoctaB u crpoeHue OeTKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnMble W 3aMEHUMBIE AMHHOKHCIIOTHL. AMWHOKHCIOTHBI COCTaB.
YPOBHU CTPYKTYpPbI OETKOBOW MOJIEKYJIHI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUECKHEe CBOHCTBa OenkoB. buomormueckue
GbyHKIIMHA OEITKOB.

depmeHTHI — OHoornyeckre Karanuzaropsl. CTpoeHne GepMeHTa: aKTHBHBIN
HeHtp, cyOctpatHas cneruduuHocTs. Kodepmentsl. Buramunsl. Orianuus

Q)CPMCHTOB OT HCOPIraHNYCCKUX KAaTaJIn3aTOpPOB

VYraeBosl: MOHOCaxapusl (III0K03a, prubo3a U Ae30Kcupr0o3a), Jucaxapuabl
(caxaposa, JakTo3a) W TOJUCaxapuibl (Kpaxmal, TJIWKOTEH, IIeJUTI0I03a).
Bbronorndeckne GyHKINHU YTIIEBOJIOB.

Jlunuael:  TpUraUOEepuabl, crepouasl, ¢ochomunuasl. ['mapodunsHO-
ruapodoOHble cBOMcTBa. buonormueckune ¢ynkumu naunuaos. CpaBHeHHE

YIJI€BOOOB, OCJIKOB U JIUIIUA0B KaK HCTOYHHUKOB SHCPTHUU



3.4

3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

Hyxkneunossie kucnotsl: JIHK u PHK. Hykieotnasl — MOHOMEPBI HYKJIEMHOBBIX
kucnor. Crpoenne u ¢ynkinuun JIHK. Crpoenme u ¢ynkmuun PHK. AT®:

CTpOCHUE U (PyHKITUH
[Tutonorus — Hayka o kieTke. Knetounas teopus. MeToibl H3y4eHUs KIETOK

Knerka kak 1enoctHas xuBas cucreMa. OO0Iue Mpu3HaKu KIETOK: 3aMKHYTast
HapyxHas MeMOpaHa, moinekyiasl JIHK kak reneruueckuil ammapat, cucrema

cuHTe3a OeJKa

Tunbl KIETOK: 2yKapuoTU4YecKas 1 mpokapruotuieckas. OcoOeHHOCTH CTPOCHUS
npokapuoTndeckor kietku. Kierounas creHka Oakrepuil. CtpoeHue
AYKapUOTHUECKOU KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOU M

IpUOHON KIETKU

I1oBEpXHOCTHBIE CTPYKTYpBHl KIETOK — KIETOYHAsl CTEHKA, INIMKOKAJIMKC, MX
¢byskuuu. [Tnasmarudeckas memOpaHa, e€ cBoiictBa U ¢yHkuuu. [{utomnasma u
e¢ opraHouzapl. OnHOMEMOpaHHbIE OPraHOWABI KIETKH: 3HIOIUIa3MaTH4ecKas
cetb (BOIIC), ammapar [ombmxu, m3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI
KJIETKWA: MUTOXOHAPUY, IutacTuzbl. [IponcxoxaeHrne MUTOXOHAPUN U IIJIACTHUN.
Bunpsr nnactua. HememOpaHHbIe OpraHOMIbl KJIETKHA: PHUOOCOMBI, KIETOUHBIN

LEHTP, PECHUYKH, KTyTUKH. DYyHKIIUN OpraHOUI0B KJIETKU. BritoueHus

SAnpo — peryasTopHblii neHTp kiueTku. CTpoeHue sjpa: siaepHas 000J0dKa,

KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHcOPT BEIIECTB B KJIETKE
>KI/13HCZ[€$IT€J'II)HOCTI> KIJICTKHU

OOMeH BemecTB, WM METa0OoIM3M. ACCHMUIISAINA (TUTACTHYECKH OOMEH) U
TUCCUMIIIALINS (PHEPreTUYECKUd 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Tpollecca
MeTabomu3ma. Tumbel 0OMeHa BEIIECTB: aBTOTPOQHBIN U reTepoTpodHbIid. Poib

(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE

dotocuntes. CBeToBas U TeMHOBas (pas3sl porocunTesa. Peakiuu potocunresa.
D¢ dexTuBHOCTL HOTOCHHTE3a. 3HAUYCHHE (POTOCHHTE3A JJIsl KU3HH Ha 3eMIle.
Brusaue ycnmoBuit cpenbl Ha (OTOCHUHTE3 W CIIOCOOBI TOBBIMICHUS €TO
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHuHTe3. XEeMOCHUHTE3UpYIOolie OakTepuu. 3HAUYEHUE XEMOCHHTE3a IS

’KU3HU Ha 3eMie

DHepreTuveckuii oOMeH B KJeTke. PaciierieHue BelecTB, BBIACICHHUE U
aKKyMyJIIDOBAaHHME SHEPruu B KIETKE. OTambl SHEPreTHUYEecKOro oOMeHa.
I'mukonus. bpoxenne u ero Buael. KucnoponHoe okucieHue, Win KJIETOYHOE

JbIxaHue. DPPEeKTUBHOCTh YHEPreTHIECKOro 0OMeHa
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Peakiun marpuuyHoro cuHTe3a. ['enermueckas wuHpopmamus wu JIHK.
Peanmzanus reHetnueckoil mHGOpMauu B KIETKE. | eHETHUYECKH KO U ero
cBoiicta. Tpanckpunims — matpuunbiii cute3 PHK. Tpancnsus — Onocunres

6enka. KogupoBanrne aMuHOKUCIOT. Posib pubocom B OnocuHTe3e Oenka

Heknetounsie ¢hopmbl xu3Hu — BUpYCHl. Mctopust oTkpbiTust Bupycos (/1.1.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUSI M KU3HEICATCIBHOCTH BHUPYCOB.
bakrepnodaru. bone3snu pacTeHui, XUBOTHBIX M YEJIOBEKAa, BHI3LIBAEMBIC
Bupycamu. Bupyc nmmynoznedunura genoseka (BUY) — Bo3Oynutens CITN/a.

[TpodunakTuka pacupocTpaHeHUs! BUPYCHBIX 3a001€BaHUI
Pa3MHOXeHHE U MHIUBUIYaIbHOE Pa3BUTHE OPraHU3MOB

Knerounslii 1MKI, WM KU3HEHHBIM LMK KiIeTkd. MHrepdaza u MuTO3.
ITponeccel, mpoTekaromue B MHTEpPasze. Permkanus — peakus MaTpUIHOIO
cunreza JIHK. Crtpoenne xpomocoM. XpOMOCOMHBIA HabOp — KapUOTHII.
JMnnouaHeli W TariOMJHBIA  XpOMOCOMHBIE  HAaOOpBL.  XPOMaTHIBL
[[uTonmornyeckue OCHOBBI Pa3MHOXKECHHMS W HWHAMBHIYAJIBHOTO pa3BUTHSA
OpraHu3MOB.

Jenenne kinetkn — muro3. Cragum murosa. [Iponeccsl, npoucxoasmue Ha

pPa3HBIX CTAAUSAX MUTO3a. bronornueckuii CMbICII MUTO3a

®opMbl pa3MHOKEHUSI OpraHU3MOB: Oecriosioe W nosnoBoe. Buabl Oecrionoro
Pa3MHOKCHHA: ACJIICHUC HAABOC, IMNOYKOBAHHWC OAHO- U MHOI'OKJICTOYHBIX,
cropooOpa3oBaHue, BETre€TaTUBHOE pa3sMHOXEHHE. HckyccTBeHHOE

KIIOHMUPOBAHUEC OPraHU3MOB, €0 3HAUCHUEC I CCIICKINN

[TonoBoe pa3MHOXkEHHE, €r0 OTIMUYUS OT OECIOI0ro.
Meiio3. Cranuu wmeiosa. [lpouecchl, mpoucxoismue Ha CTaauax Meiosa.
IToBenenne xpomocom B Meiioze. Kpoccunrosep. buonormueckuii cmpicia u

3HaUCHUE Meio3a

["amerorenes — mporiecc 00pa30BaHuUs MOJOBBIX KJIETOK Y KUBOTHBIX. [To0BBIC
JKEJe3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHUe U Pa3BUTHE MOJOBBIX KIETOK —
rameT (CIiepMaTo30u/l, SIMIEKIETKa) — criepMaTorene3 u oorene3. OCoOeHHOCTH

CTPOCHUS SHLEKIIETOK U criepMaTro3onoB. Omionorsopenue. [lapreHorenes

NunuBunyanpHOoe  pa3BuTue  (OHTOreHE3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). DTarbl IMOPUOHATIFHOTO PA3BUTHUS Y TTO3BOHOYHBIX JKUBOTHBIX:
IpoOIieHne, TacTpysIus, opranoreHes. [loctoMOpuoHanbHOe pa3BUTHE. THIIBI
NOCTAMOPHOHAILHOTO Pa3BUTHS: MPsMOe, Henpsimoe (JIMYMHOYHOE). BriusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB; ()aKTOPHI, CIOCOOHBIE BHI3BIBATEH BPOKIEHHBIC
YpOJICTBA.

Poct u passutue pacteHuil. OHTOreHe3 ILBETKOBOTO PACTEHUS: CTPOCHHUE

CEMCHHU, CTAJIUN PA3BUTHUA
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HaCJ'ICI[CTBeHHOCTB U UBSMCHYUBOCTDb OPTaHHU3MOB

IIpeamer u 3ataum reneTuku. Micropus pa3BUTHSA T€eHETUKHU. BKiag pocCUMCKHAX
U 3apyOeXHbIX YYEHBIX B pa3BUTHE TEHETHKH. MeTOIbl TEeHETHKH
(ruOpuioIOTHYECKU, LUTOTCHETUYECKUH,  MOJIEKYJIIPHO-TEHETUYECKHA).
OcHOBHBIE I'€HETHYECKHE OHATHSA. [ eHeTYecKast CUMBOJINKA, UCIIOIb3yeMast B

CcXeMax CKpellUBaHUN

3aKOHOMEPHOCTH HAacjeJOBaHUs MPU3HAKOB, ycTaHOBIEHHbIE ['. Menaenem.
MoHOrHOpHIHOE CKpeUIMBaHUE. 3aKOH eIUHO00pasus THOPUIOB TIEPBOTO
nokosieHus. [lpaBuino nOMUHHMpOBaHMS. 3aKOH pACLIEIUIEHUS TNPU3HAKOB.
['unoTe3a unctoTsl raMert. [logHOE U HeOTHOE JTOMUHUPOBAHUE.

JurubpunHoe ckpemuBanyue. 3aKOH HE3aBUCHUMOIO HAClEA0BaHUS MPU3HAKOB.
[{uroreHeTnyeckue OCHOBBI JIUTHOPHUIIHOTO CKpENIMBAaHUA. AHaIU3UPYIOIIEe
CKpCIIMBaHUC. Hcmnionb3oBanue AHAJIU3UPYIOIICTO CKpCIIUBaHUA JJISL

OIpCACIICHUA I'CHOTHUIIA ocobu

CueruieHHOe HacjenoBaHue npu3HakoB. Pabota T. Moprana no criernjieHHOMY
HAacJIeOBaHUIO TeHOB. HapylieHue cueruieHHs TeHOB B pe3yjbTare
KPOCCUHIOBEpa. XPOMOCOMHasi TEOpUs HACIEACTBEHHOCTH. | eHeThueckue
KapTHIL.

'enetuka mona. XpoMOCOMHOE ONpeeNeHne Mojia. AyTOCOMBI U TOJIOBBIC
XpoMOcOMBI. ['oMorameTHble U reTeporaMeTHble opranu3mbl. HacnemoBanue

MMPU3HAKOB, CHCIVICHHBIX C ITOJIOM

M3MeHunBOCTb. Buabl N3MEHUMBOCTH: HEHACIEACTBEHHAs M HACJICICTBCHHAS.
Pone cpenpl B HEHAcHeACTBEHHOM HM3MEHYMBOCTH. XapaKTEpUCTHKA
MOIU(PUKAIIMOHHON H3MEHYMBOCTH. BapualnMOHHBIA ps ¥ BapHallMOHHAS
kpuBasd. Hopma peakiuu npusHaka. KoanuecTBEHHBIE M KAauyeCTBEHHBIC

MIPU3HAKU ¥ UX HOpMa peakiuu. CBolicTBa MOIU(PUKATMOHHON N3MEHUYNBOCTH

HacnenctBeHHas, WiM TE€HOTHIIMYECKas, M3MEHYMBOCTb. KoMOMHAaTHBHas
M3MEHYMBOCTh. MeHo3 W TOJIOBOW TPOLECC — OCHOBAa KOMOWHATHBHOM
M3MEHYMBOCTH. MyTanMoHHas M3MEHYMBOCTh. Kiaccupukamuss MyTtanuii:
TEHHBIE XPOMOCOMHBIE, FEHOMHBIE. YacToTa 1 MPpUYMHBI MyTaluii. MyTareHHbIe
(bakTopbl. 3aKOH IOMOJIOTUYECKHUX PSJIOB B HACIEJICTBEHHOW H3MEHUYMBOCTH

H.U. BaBusnoBa

I'enetuka uenoBeka. Kapuotunm uyenoBeka. OCHOBHBIE METOAbI TEHETHUKHU
4eJI0BeKAa: reHEaIOTHISCKHIA, OJIM3HEIOBBIH, IIUTOIrCHETHICCKHIA,
OMOXMMHUYECKUH, MOJEKYJsipHO-reHeTHueckuil. COBpeMEHHOE OIpeeeHne
TE€HOTHUIIA: IOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHCIIE C
nmomonipto [II[P-ananu3a. HacnencrBeHHble 3a00JieBaHUS YeIOBEKa: T'C€HHBIC

Oosie3HH, OOJIE3HU C HACJIEICTBEHHOW MPEPACIOI0KEHHOCTBIO, XPOMOCOMHBIE
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Oone3nn. ComaTHUyeCKHe U I'eHEepaTHBHble MyTaluu. [IpMHLIMIBEI 370pOBOrO
o0Opa3a KW3HH, JWATHOCTUKH, TNPO(PHUIAKTHKH W JICYCHUS TEHETUYECKUX
Ooe3Hei. Menuko-reHeTu4ecKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIULUHCKOW TE€HETUKM B NPEJOTBPALICHUM U JIEUYEHHUM TIeHETUYECKUX

3a00JIeBaHUH YeOBeKa
Cenekmust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenekuus Kak HaykKa M IpoLECC. 3apOXIACHUE CEJIEKIUU M JTIOMECTUKALMS.
Yyenne H.M. BapwioBa 0 meHTpaX MNPOUCXOXKIACHHUS W MHOT000pasus
KyJbTYPHBIX pacTeHui. L{eHTpbl IPOUCXO0KAEHMSI JOMAIIHUX )KUBOTHBIX. CopT,
nopoja, ITaMM

CoBpeMeHHbIE METOMBI celeKIuu. MaccoBbId M MHIAMBUAYATbHBIA OTOOPHI B
CENIEKIIMU pacTeHUM U KUBOTHBIX. OllEHKa 3KCcTephepa. bim3zkopoacTBeHHOE
ckpemuBaHue — UHOpuAMHT. Yuctass nuHug. CKpEeIIMBAHUE YUCTBIX JMHHM.
['etepo3uc, unu rubpuanas cuia. HepoacTBenHoe ckpemyBanue — ayTOpUIUHT.
Otnanénnas rubpuamzanuss U e€ ycrnexu. VCKyCCTBEHHBIM MyTareHes u
MOJIyYEHUE MOJUIUIONIO0B. JIOCTHIKEHHs CENEeKUUU PAaCTeHHUW, JKUBOTHBIX M
MUKpPOOPTraHU3MOB

buotexHosoruss kKak oTpacib MNPOU3BOACTBA. ['€HHass WHXeHepus. ITallbl
co3nanust pexomOuHantHol JIHK u Tpancrennsix opranusmos. Kierounas
uHxeHepus. KiierouHnble KynbTypbl. MHKpPOKIOHAJIbHOE PpPa3MHOXKEHHE
pacteHuii. KioHuUpOBaHHE BBICOKONPOAYKTHUBHBIX CEIbCKOXO03MCTBEHHBIX
OpraHuU3MOB. DKOJOTHYECKHE W dTH4Yeckue mpoodsiembl. MO — reHeTH4ecku

MOAUGUIIUPOBAHHBIE OPTAHU3MBI

11 KUIACC

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

DBOJIOIMOHHAs OHOJIOTHS

DBOITIOLIMOHHAS TEOPHUS M €€ MECTO B OMOJIOTHH.

CBugerenscTBa  HBOMIOLUH.  [laJeoHTONOrMYECKHe:  MOCIIE0BATEILHOCTh
MOSIBJICHHSI BUJIOB B TIaJICOHTOJOTHUYECKOW JICTOMHUCH, IMEPEXOTHbIE (HOPMBIL.
buoreorpaduyeckue: cxonctBo u paznuuue (ayH u piop MaTepuKkoB u
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJCTBA M pa3IM4Ms SMOPHUOHOB Pa3HBIX
BUJOB  TO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMHYECKUE:  T'OMOJIOTUYHBIE,

aHAJIOTUYHbIE,  pYyJIMMEHTapHble  OpraHbl, AaTaBU3Mbl.  MoJeKkynspHo-
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OHMOXMMHYECKHUE: CXO0ACTBO MCEXAaHU3MOB HACICACTBEHHOCTH H OCHOBHBIX

MeTa0OTUYECKUX MyTel Y BCEX OPraHU3MOB

OpomonmonHass Teopuss Y. JlapBuna. Ilpeanoceuiku  BO3HHKHOBEHUS
JapBUHMU3Ma. JIBHKylMe Cuibl ABOJIIOLMU BUAOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOKEHHUE IIPU OTPAHUYEHHOCTH PECYPCOB, HEOIIPEACIEHHAS U3MEHYUBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINA 0TOOD)

Cunretnueckast Teopus osBomonuu (CTD) u OCHOBHBIE €€ TOJIOKEHUSI.

MuxkposBosmrorus. [Tonynsius Kak eIuHUIA BUAA U YBOJIOLNN

JBrokymue cuibl ((hakTopbl) IBOJIOIMU BHJIOB B TMpHUpoAe. MyTallMOHHBIN
MPOLIECC U KOMOWHATHBHAS W3MEHUYUBOCTh. [OMyNIAIMOHHBIE BONHBI U JIpeid
reHoB. M3omsuust u murpanus. EcrecTBeHHBIM 0TOOp — HANPABJISIONIHNA (HaKToOp
3BOMIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCT, OpraHU3MOB KaK pe3yJabTaT dBojtouuu. IIpumepsr
NPUCTIOCOOTICHUH Y OpraHu3MoB. ApoMopdO3bl U HAHOAAANITALINY.

Bunx w  BumoobOpazoBanme. Kpurepuum Buma. OcHoOBHBIE  (OPMBI

BU000pa30BaHus: reorpauyeckoe, YKOJIOrHIecKoe

MakposBomrorust.  DPopMmbl  3BOMIONMU:  (UIIETHYECKas, JAMBEPIreHTHAsd,

KOHBEpreHTHas1, apauienabHas. HeodpatuMocTs 3BOMIOINN
Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 3eMJIe

JloHay4yHbIE€ MNpENCTAaBICHUS O 3apOKACHMM >KM3HU. HaydHble rumoressl
BO3HMKHOBEHHUS KM3HM Ha 3emiie: abMOreHe3 W MNaHcrnepMmus. XuMHUYeckKas
ABOJIIOLIMS. OKCIEPUMEHTAJIbHOE TMOATBEPKACHUE XUMUYECKOW DSBOJIOIMH.
Havanbnblie stanel Ouonoruyeckoit ssomtonuu. ['unoresa PHK-mupa. IlepBbie

KJICTKU U UX 3BOJIFOIUA. (DOpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIII JKUBBIX OPraHu3MOB

Pa3Butne xu3Hu Ha 3emsie mo spaM U mepuonaM. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. llameo3oiickas spa U e€ mnepuoAbl: KEeMOPHICKHA,
OPIIOBUKCKHW, CHIYPUUCKWW, JI€BOHCKUH, KAaMEHHOYTOJIbHBIM, MEPMCKUMU.
Me3so30¥licKas 3pa U €€ epUOIbl: TPUACOBBIN, FOPCKUM, METIOBOM.

KaiiHozoiickass 2pa W €€ nmepuoapl: TMaJeOreHOBBIM, HEOrE€HOBBIN,
AHTPOIOr€HOBBIN. XapaKTepUCTHKA KJIMMAaTa M TE€O0JOTMYECKHX IPOLECCOB.
OCHOBHBIE TaITbl YBOJIOIIH PACTUTEIFHOTO U )KHBOTHOTO MUpPa. ApoMOp(O3bI
y pacTeHMi M >KMBOTHBIX. [losiBIeHME, pacuBeT U BBIMUpPAHUE T'PYII JKHUBBIX

OpraHu3MOB

Cucrema OpraHMYECKOro MHUpa Kak OTpakeHHe »dBoonuH. OCHOBHBIE

CUCTEMATUYCCKUE I'PYIIIBI OPIraHU3MOB
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DBOJIIONUS YeNIOBEKa. AHTPOMOJIOTUSI KaK Hayka. Pa3BuTue mpeacTaBieHHU O
MPOUCXOKIACHUN YCIIOBCKA. MGTOI[BI HU3YUYCHUS aHTPOIIOICHE3a. CXOI[CTBa u
pasnuyus YeloBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YeI0BeKa.

JiBrxyue cuitbl (pakTopbl) anTpornorenesa. HaciencTBeHHass HK3MEHUYHMBOCTD U
ecTecTBeHHbIN 0TOOp. OOmecTBeHHBIM 00pa3 KWU3HH, U3TOTOBIICHHE OPYIUI

TpyJa, MBIIUICHUE, PEYb

OCHOBHBIE CTaJMM W BETBH JBOJIOLMHU 4YEJIOBEKA: aBCTPAJIONUTEKH, YUenoBek
yMenslid, YemoBek mNpsMoxondmui, YenoBek HeaHIEpTalIbCKu, YenoBek
pa3yMHbIid. Haxoku nCKomaeMbIX OCTaHKOB, BpeMs CyILIECTBOBaHUs, 00JacThb

pacrpocTpaHeHHsl, 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHs

YenoBedeckne pacbl. OCHOBHBIE OOJIBIIINE Pachl: EBPOTIICOUTHAS (eBpa3uiicKas),
HEerpo-aBCTpaJioniHast ~ (IKBAaTOpHAJbHAs),  MOHTOJIOMJIHAas  (A3MATCKO-
amMepuKaHCKas). YepTsl MPUCTIOCOOIEHHOCTH TPEICTABUTENCH YEITOBEYECKUX
pac K ycIOBHMsM cymecTBoBaHus. EauHcTBO wenmoBeueckux pac. Kpurtuka

pacusma
Opranu3Mbl 1 OKpy>Karolias cpena

DKOJIOTHs KaKk Hayka. 3aJaud M paslielibl SKOJOTUU. MeTOobl SKOIOTHYECKUX
ucciaeoBaHUN.  DKoylorudeckoe  MupoBo33peHue. Cpeapl  oOuTaHUA

OpraHu3MoOB: BOJJHAsA, HA3CMHO-BO3AyIIIHA, [TIOUYBCHHASA, BHYTPUOPIraHU3MCHHAA

Okonorndyeckue  (axropel. Kiaccupukamuss 3KOJIOrMYECKHX — (PaKTOpPOB:
abuoTtnyeckne, OMOTHYECKHE W AaHTPONOTeHHbIC. J[eHCTBHE HSKOIOTHYECKHUX

(bakTOpOB Ha OPraHU3MBbI

Abuotndeckue (HaKTOpHI: CBET, TEMIeparypa, BIaXHOCTh. DOTONEPUOIM3M.
[TpucniocoOnennss OpPraHU3MOB K JICHCTBHIO a0MOTHYECKUX (HaKTOPOB.

buonornueckue PUTMBI

buotnueckue ¢axtopsl. Buabl 6MOTHUECKUX B3aUMOJCHCTBUN: KOHKYpPEHIIMS,
XMUIHUYECTBO, IMapa3uTU3M, MYTYaJu3M, KOMMEHCAJIU3M (HaxJIEOHUYECTBO,
KBAPTUPAHTCTBO), AMEHCAJIM3M, HEWUTpaiau3M. 3HayeHHe OMOTHYECKHX

B3aMMOJICHCTBHIA ISl CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

OKOJIOTTYECKHE XAapPaKTCPUCTHUKHU MOMmyJIs IO H. OcHOBHBIC IIoKa3aTciin
MNOomyJisinuu: 4YHUCJICHHOCTD, INIOTHOCTB, POXKIACMOCTH, CMCPTHOCTL, IIPHUPOCT,

Murpanus. JJuHaMuKa YUCICHHOCTH MOIYJIALUU U €€ peryJsanus

COOGH.IGCTB& 1 3KOJOI'MYCCKUEC CUCTEMBI



4.1

4.2

4.3

44

4.5

CoobmecTBO opraHu3mMoB — OuoreHo3. CTpPyKTypbl OHMOIIEHO3a: BHIOBAs,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momMuHaHThl. CBS3U B

OnoleHo3€e

DKOJIOTHYEeCKHE CUCTeMBI (dKocucTembl). lloHsTHE 00 »SKOCcHcTeMe U
ouoreoneHo3e. DyHKIMOHATbHBIE KOMIIOHEHTbI 3KOCHUCTEMBI: MPOJYLEHTHI,
KOHCYMEHTbI, peayleHTbl. KpyroBopor BemiecTB M TIOTOK SHEPruud B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [IHieBble 1ieny u
cetu. OcCHOBHBIE TIOKa3aTeNM OSKOCHCTEMbI: Omomacca, MPOIYKIHS.
DKoJIOTHYeCKHe MUPaMMbL: MPOTYKIMH, YUCIEHHOCTH, Ouomaccel. CBolicTBa

9KOCHUCTEM: YCTOWYMBOCTb, CAMOpEryJIsiiysl, pazsutue. Cykueccus

[Ipuponanbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO WIIH
IIUPOKOJIUCTBEHHOTO JIeca.

AHTpOIIOTEHHBIE  DKOCHCTEMBI. ATPOIKOCHCTEMBI. YpO0IKOCHCTEMEL.
buonoruueckoe u x03HCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak ¢akrop ycroiuuBocTH dkocucTeM. CoxpaHeHue

OMOJIOTNYECKOT0 pa3Hoo0pa3us Ha 3emIie

VYuenune B.W. Bepnanckoro o Oumocdepe. I'panuibl, coctaB M CTPYKTypa
o6uocdepsl. XKupoe BemecTBo U ero pyHkiuu. OcobeHHOCTH OHOChEephl Kak
r7100aBbHOM JKOCHCTEMBL. J[MHAMHYECKOe paBHOBECHME M OOpaTHas CBS3b B
ounoctepe. KpyroBopoTsl BemecTB U OMOT€OXMMUYECKUE IMKIIBI JJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIITH

UYenoseuectBo B O6uochepe 3emun. AHTPOINOTEHHBIE WU3MEHEHUs B Omocdepe.
['mobGanpHBIC YKOJIOTHYECKUE TIPOOIIEMBI.
OcHOBa pAalMOHAJIBHOTO YINPABICHUS TPUPOAHBIMH pecypcaMH H WX

ucnosib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIbI






