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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTUM TEOPETHUYECKYI0 OCHOBY IS
ompeneNeHus] TMOAXOA0B K (OPMHUPOBAHHMIO COACPKAHUA Y4eOHOTO TMpeaMeTa
«buosiorus»  COCTaBWIM:  KOHIENTyalbHble  mojoxkeHus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJICH, COlepKaHus, PE3yIbTaTOB 00Y4YCHUS U TPeOOBAaHUN K
YPOBHIO TIOATOTOBKM BBITYCKHUKOB, TIOJIOKCHHS 00 OOIMMX IENsSX W NPHHIIUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPETHETO 00I1eT0 00pa3oBaHus B
Poccuiickoii @enepanyu, a TakKe MOJTOKEHHS O crierupuke OUONIOruu, e€ 3HaYCHUH B
MO3HAHUU >KUBOUW MIPUPOABI M 00ECTICUEHUN CYIIECTBOBAHUS YEJIOBEYECKOTO OOIIECTRA.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSAM, OTPE/ICICHbl OCHOBHBIE (DYHKIIMHM MPOTPaMMBbI T10
OMoJIOTHU U €€ CTPYKTYpA.

[Iporpamma no Ouosioruu Aa€T MpeACTaBICHHE O IeNsiX, 00 00miel cTpareruu
0oOy4eHHMs, BOCIIMTAHUSA U Pa3BUTHUS OOYYAIOLIMXCS CPEACTBAMU Y4YEOHOro MpeameTa
«buonorus», ompeaensieT o0s3aTeIbHOE MPEAMETHOE COJACP)KAHHUE, €r0 CTPYKTYpY,
pacmpenesieHue 1Mo pasjesiaM U TeMaM, PEKOMEHAYEMYIO TTOCIIeIOBATEILHOCTh U3yUEHUS
y4eOHOTO MaTepuaia ¢ y4¢TOM MEKIIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3EH, JIOTUKA
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJarommuXCs.

B mporpamme 1mo OMONOTHH TaK)Ke€ YYUTHIBAIOTCS TPEOOBAHUS K IIAHUPYESMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM U  TPEAMETHBIM  pe3ylbTaraM OOyYeHHS B
(hOpMHUPOBAaHUH OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBLHON ACATEIbHOCTH/YUeOHBIX
NelcTBUI 00yYarommXcsl M0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00pa30BaHusl.

B nporpamme mo Ouonoruu (10-11 kiaccel, 6a30BbIil ypOBEHb) peaqn30BaH
MPUHITUIT TIPEEMCTBEHHOCTH B HW3Y4YEHUW OWOJIOTHH, Ollaromapss uYeMy B Hel
MIPOCMATPUBACTCS HAIPABICHHOCTh HA PAa3BUTHE 3HAHUH, CBA3AHHBIX C POPMUPOBAHHEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUSA, IIEHHOCTHBIX OPHCHTAIMM  JIMYHOCTH,
HKOJIOTUYCCKOTO MBIIIJICHUS, TIPESICTABIICHUNA O 3JJ0POBOM 00pa3e KU3HU M OCpPeKHBIM
OTHOLIEHUEM K OKpyXKarouerd npupoaHoit cpexne. Ilosatomy Hapsany ¢ HU3ydeHHEM
00IIeOMOIOTUYECKUX TEOPH, a TakKe 3HAHUW O CTPOCHHUU JKUBBIX CHCTEM Pa3HOTO

panra M CYIIHOCTH OCHOBHBIX IIPOTCKAIOINMX B HHX IIPOHECCOB B IIpOorpamMme I10



OMOJIOTUU YJIEJIEHO BHUMAHUE MCIOJIb30BAHUIO MOJTYUYEHHBIX 3HAHUNA B MOBCEIHEBHOMN
KU3HU ISl PEIICHUS] IPUKIIAHBIX 33]1a4, B TOM YUCJIE: MPOPUIAKTUKHA HACIEICTBEHHBIX
3a00I€BaHUN YETIOBEKa, MEAMKO-TCHETUYECKOTO KOHCYJIBTHPOBAHUS, OOOCHOBAHUS
HKOJIOTUYECKH 11eJIeCO00Pa3HOro MOBEICHUSI B OKpYkKalollel MPUPOIHON cpefie, aHaIn3a
BIIUSIHUASL XO3SMCTBEHHOW JNIEATEILHOCTH 4YEJIOBEKA HAa COCTOSHUE TPHUPOIAHBIX U
HMCKYCCTBEHHBIX JKOCHCTEM. YCHWJICHHE BHHMAaHHUS K MPHUKIATHON HAMPaBICHHOCTH
yueOHoro mpeamera «buosorus» MNPOAUKTOBAHO HEOOXOJIUMOCTBIO OOeCreYeHUs
YCIIOBHM JUIsl PEIICHHsS] OMHOW M3 aKTYyalbHBIX 3a7ad IIKOJBHOTO OHOJOTHYECKOTO
oOpa3oBaHusi, KOTOpasi mpejmnoyiaraeT (GpopmMupoBaHue y OOy4aronIuXcsi COCOOHOCTH
aJanTUPOBATHCS K U3MEHEHHSIM JIMHAMUYHO Pa3BUBAIONIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpemHero o0Iero oOpa3oBaHUs 3aHUMAET BaXXKHOE MECTO.
Omna o6ecnieunBaeT HopMUpOBaHKE Y O0yUAIOIINXCS PE/ICTABICHUN O HAYYHOU KapTHHE
MHpa, pacIIupseT U 0000IIacT 3HAHUS O )KUBOU IPHUPOJIE, €€ OTIIMUNTEIBHBIX MPU3HAKAX
— YpPOBHEBOW OpraHW3alldd W 3BOJIONHH, CO3AET YCIOBHS JJIS: TIO3HAHUS 3aKOHOB
KUBOU MIPUPOIBI, POPMUPOBAHUS PYHKIIMOHATBHONW TPAMOTHOCTH, HaBBIKOB 3/I0POBOTO
1 6e301MacHoro o0pasa KU3HU, IKOJIOTUUECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K
YKABOU IIPUPOJE U YETIOBEKY.

bonbimoe 3HaueHWe OMOJIOTHS WMEET TAaKKe ISl PEIICHHS] BOCIUTATEIBHBIX U
pa3BUBAIOIIMX 3a7a4 CPEeAHEro oluiero oOpa3oBaHUsI, COIUATU3ANNU O0YUYaIOIIUXCS.
N3yuyenue Ouonorum obecrneunBaeT yclIoBUs A GOPMHUPOBAHUS HUHTEIIEKTYaTbHBIX,
KOMMYHUKAITMOHHBIX W WH()OPMAIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIBTYDHI,
CIIOCOOCTBYET HMHTErpald OMOJIOTHYECKMX 3HAHUW C TPEACTABICHUSIMH U3 JPYTUX
y4eOHBIX TMPEAMETOB, B YAaCTHOCTH, (PU3UKH, XUMUU H Treorpaduu. Hazpanubie
MTOJIOXKEHUS O TIPeTHA3HAYCHUH YU4eOHOTO MpeaMeTa « BHoIorush coCTaBUIIM OCHOBY IS
OTpeseNieHus] TOAXO0M0B K OTOOpY U CTPYKTYPHUPOBAHHUIO €T0  COJEpKaHWS,
MIPEICTABJIICHHOTO B IMMPOTpaMMe 1o OMOJIOTHH.

OT60p conepxanus ydeOHOro mnpenmera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3UIUI KYJIBTYPOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBUHU C KOTOPBIM

oOy4Jaroniyecsi JAOHKHBI OCBOUTH 3HAHUA W YMEHUS, 3HaYUMbIe M1 (HOPMUPOBAHMS



oOl1el KyJnbTyphl, OMpENEAIONIMe aJeKBaTHOE MOBEACHUE YEJIOBEKAa B OKpYXKaroleh
OPUPOAHON cCpelle, BOCTPEOOBaHHBIE B TIOBCEIHEBHOM JKU3HU U TMPAKTUYECKOU
nestenbHOCTH. (Ocob0e MecTo B O3TOM CHCTEeME 3HAHWW 3aHUMAIOT DJIEMEHTHI
collepKaHUsl, KOTOpBIE CIy>KaT OCHOBOM 1Jisi (OPMHUpPOBAHMS TMPEJICTABICHUN O
COBPEMEHHOW €CTECTBCHHO-HAYYHOM KapTHUHE MHUpPa W LEHHOCTHBIX OPHUEHTALUSAX
JUYHOCTH, CITIOCOOCTBYIONIUX TYMaHU3AINH OMOJIOTHIECKOTO 00pa30BaHMUS.

CTpykTypupOBaHuUE cofiepKaHus yueOHOro MaTepuaia B MporpaMMe 1o OHOoJI0ruu
OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYCHHS 3HAHUK 00 OTIMYUTEITHHBIX
OCOOEHHOCTSIX KMBOM MPUPOJBI, 0 €€ YPOBHEBOM OpraHu3alud MU HBOJIIOIMHU. B
COOTBETCTBUM C OTUM B CTPYKType YyueOHoro mnpeamera «buonorus» BbIJCIEHbI
CIEYIOIINE COACpXKAaTeIbHbIe JMHUU: «buosiornsd kak Hayka. MeToasl HAy4dHOTO
no3HaHus», «KieTka kak Ouosiornueckas cucteMay, «OpraHu3zM Kak Ouosioruueckas
cucrema», «CucremMa ¥ MHOrooOpasue OpraHMYeCcKoro Mupa», «IBOJIOIUS KUBOU
MPUPOBI», « IKOCUCTEMBI U TPUCYILIAE UM 3aKOHOMEPHOCTI.

[enp n3yyenus yuebnoro npeamera «bruosorusy Ha 6a30BOM YpOBHE — OBJIaICHHE
0oOyYaromuUMHUCA 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAJILHOW OpraHu3aluy >KUBBIX
CHUCTEM pa3HOTO paHra W MPUOOpETEeHHWE YMEHUN WCIOIb30BaTh ATH 3HAHHS JUIS
IPAMOTHBIX JICUCTBUN B OTHOIICHUH OOBEKTOB KUBOUW MPUPOJIBI U PEUICHUS PA3TUIHBIX
KU3HEHHBIX MPOOIeM.

JocTikenue 1end wulydeHus ydeOHoro mpenmera «buonorus» Ha 06a3oBoM
YPOBHE 00ECIIEUMBAETCS PEIICHUEM CIICAYIONINX 3a1ay:

- OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl 3HAHUW O OHOJOTUYECKUX TEOPHUSX,
YUYEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, THIOTE3aX, MPaBUIaX, CIYKAIIUX OCHOBOM JJIs
dhopMUpoOBaHUs TPEACTABICHUNA O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METoAax
HAy4HOTO TTO3HAHUS, CTPOSHUH, MHOTOOOpa3H U 0COOCHHOCTSIX JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHW3alliM, BBIJAIOLIMXCS OTKPBITUSIX U COBPEMEHHBIX HCCIIECIOBAaHUSX B
OnoJorny;

- ¢opMupoBaHHE Yy OOYYAIOIIUXCS ITO3HABATEIbHBIX, HHTECIICKTYaTbHBIX U

TBOPYECKUX CIIOCOOHOCTEH B MpoOIIecCce aHAJIW3a JAHHBIX O MYTSIX pa3BUTUSA B OMOJOTUU



HAYYHBIX B3IVISI0OB, UJIEH M MOAXOAOB K M3YUYEHHUIO JKHUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3allly;

- CTaHOBJEHHE Yy OOydarommxcsi oOmell KynbTypbl, (GYHKIHOHATHLHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBSCHSATH U OLICHUBATH SIBICHUSI OKPYKAIOIIET0 MUpa
’KUBOM MPUPOJIbI HA OCHOBAHUH 3HAHUH U OMBITA, TOJYYCHHBIX PU U3YYSHUH OUOJIOTHUH;

- (opmupoBanue y oOydalOmUXCS YMEHUH WILIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKON JEATETLHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKAX TEXHOJIOTUN U arpoOHOTEXHOJIOTHIA;

- BOCIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHS YEJIOBEKOM >KMBOMU
IPUPOJIbI, HEOOXOANUMOCTH OEPEKHOTO OTHOIIECHUS K HEN, COOIIOCHUS STUUECKUX HOPM
MIPU TIPOBEJCHNUU OMOJIOTUYECKUX UCCIICIOBAHUM;

- OCO3HaHME IEHHOCTH OMOJOIMYECKUX 3HAHUM [JIs TOBBIIICHUS YPOBHS
AKOJIOTUYECKOH KYJIbTYpPBL, 1JI1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

- IPUMEHEHUE NMPUOOPETEHHBIX 3HAHUA U YMEHUU B MOBCEIHEBHOW >KM3HU JJIS
OLICHKM ITIOCJIEJICTBUIA CBOEW JEATEIBPHOCTH IO OTHOLIECHHIO K OKPY’KallIleW cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME M COONIOAEHUE Mep MNPO(UIAKTUKU
3a00JIeBaHUM.

B cucteme cpeanero obiiero odpazoBanusi «buosorus», nzyyaemas Ha 0a30BOM
YpOBHE, SIBJISETCS 0O0s3aT€IbHBIM Yy4E€OHBIM TPEIMETOM, BXOJSIIMM B COCTaB
npeaMeTHOU 06sacTu «EcTecTBeHHO-HAyYHBIC TTPEAMETHI».

Jnst uzydenuss Ouosoruu Ha 0a30BOM YPOBHE CpejHero oOliero oopa3zoBaHMs
orBonutcsa 68 dyacos: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 gaca (1

4yac B HEJETIO).



COAEPKAHUE OBYUYEHUSA

10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMM C OOIIECTBEHHBIMH, TEXHUYECKUMHU H
APYTUMHU €CTECTBEHHBIMU HayKaMu, GUIOCO(PHEH, ITUKOMU, ICTETUKON U mpaBoM. Poib
Oowonmornn B (GOPMHUPOBAHWM COBPEMEHHOW HAydyHOW KapTwHB Mupa. Cucrema
OMOJOTUYECKUX HAYK. MeTO bl MO3HAHMSI AKUBOM MPUPOIbI (HAOII0IeHHE, YKCIIEPUMEHT,
OmMHCaHue, U3MEPEHHE, KIacCHu(pUKAIKS, MOJSITUPOBAHNE, CTATUCTHIECKas 00paboTKa
JTAHHBIX ).

JlemoncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktrueckas padora Ne 1. «Mcronb3oBaHuE pa3IMUHbIX METOI0B ITPU U3yUEHUU
OMONIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aUA.

Kusbie cuctembl (OMOCHMCTEMBI) Kak MpeAMET u3ydeHus Ouosoruu. OTinnuue
YKUBBIX CUCTEM OT HEOPTAHUYECKOU MTPUPOBI.

CaoiicTBa OmocucTeM M UX pa3HOOOpasue. YPOBHU OpraHU3alUU OHOCHCTEM:
MOJICKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIN, MOMYJISLUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTeOLIEHOTUYECKU ), OnOC(hEpPHBI.

JdeMoHCTpaUu:

Tab6nuibl 1 cxembl: «OCHOBHBIC PU3HAKY KUZHI», « Y POBHH OPraHU3aIIUU KUBOU
MIPUPOBI».

O6opynoBanue: mojens moJiekyibl JJHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKUM COCTaB KJIETKH. XUMHYECKHE DIIEMEHTBhl: MaKpOIJIEMEHTHI,

MHUKPOIJICMCHTBI. Boz[a N MUHCPAJIbHBIC BCIICCTBA.



@yHKIMM BOABI W MHUHEPAIBHBIX BemecTs B kiuerke. [logaeprkaHue
OCMOTHYECKOI0 OaJiaHca.

benku. CoctaB u cTpoeHHe O€lIKOB. AMHMHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnuMmble M 3aMEHHMbBIE AMUHOKHUCIOTBI. AMMHOKHUCIIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl OE€ITKOBOM MOJEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buonornueckue GyHKIuu OEIKOB.

®depMenThl — OHOJOrMUeckre KaraiauzaTopbl. CTpoeHue (epmeHTa: aKTHBHBIN
HEHTp, cyocTpatHas cnenuduunoctsb. Kodepmentsl. Butamunbsl. Otanuus GepMeHTOB
OT HEOPraHWYECKHUX KaTaJu3aToOpOB.

VYrneBoasl: MOHOcaxapuIpl (IJI0OK03a, pru003a U J1€30KCHpU003a), AUcaxapuabl
(caxaposa, JakTo3a) MW  MOJUcaxapuabl  (KpaxMall, TJHUKOTEH, LEJUJII0I03a).
buonoruueckue GyHKIUU YIIIEBOOB.

Jlunuael:  TpurmMuepuasl,  gocdonunuasl,  crepouasl.  ['mapodunasHO-
ruapodoOHbie cBolicTBa. buonornueckue GyHKUU aunua0B. CpaBHEHUE YIJIEBOJIOB,
OEJIKOB U JINMIUJO0B KaK UCTOYHUKOB 3HEPTHUH.

Hyxnennossie kucnorsl: JIHK n PHK. Hykieotnipl — MOHOMEpBI HYKJIIEMHOBBIX
kucior. Ctpoenue u ¢pyakuuu JIHK. Crpoenne u dynkiuu PHK. Buasr PHK. AT®:
CTpO€HHE U (QYHKIIHH.

[{utonorus — Hayka o kieTke. Kinetounas Teopust — npuMep B3auMOIEHCTBUS HIIEN
U (HaKkTOB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YUEHUS KIETKH.

Krnerka kak menoctHas »uBas cuctema. OOIIMe MPU3HAKK KIETOK: 3aMKHYTas
HapykHas mMeMmOpaHa, Mosiekynbl JIHK kak reHetrudeckuil ammapar, cucTeMa CHHTE3a
Oenka.

Tunel KIETOK: dyKapuoTHUecKasi U mpokapuoTuueckas. OCOOEHHOCTH CTPOCHHUS
MPOKAPUOTUYECKOHN KileTkH. KneTounas crenka Oaktepuii. CTpoeHHE dyKapHOTHYECKON
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENILHOM, >)KUBOTHON U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, HUX
¢bynkuuu. Ilnazmatnyeckas memOpaHa, €€ cBoiictBa u (yHkmuu. [{urorumazma u eé

opranouspl. OnHoMemOpaHHble opraHouabl kietku: OJIIC, ammapar ['onbmxku,



nu30coMbl.  1lomyaBTOHOMHBIE ~ OpPraHOMIBI  KIETKU: MUTOXOHJAPWUH, ILJIACTUIBI.
[Ipoucxoxaenre MUTOXOHApUA U macTu. Buasl mnactus. HememOpaHnHbie OpraHou bl
KJIETKU: PUOOCOMBI, KJIETOUYHBIA LIEHTP, LIEHTPUOIU, PECHUYKH, KTyTUKH. DyHKIUU
OpraHoOMJ0B KIIETKU. BkitoueHus.

SAnpo — peryasaTopHbli 1eHTp KieTku. CTpoeHue siapa: saepHas o000J0uKa,
KapuoIia3Ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIETKE.

JleMoHCTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Hunarpammel: «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B HEXKUBOU TPUPOIELY,
«PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B JKUBOU IIPUPOJIEN.

Tabmuupl u cxemsl: «llepuoandeckas TabnIMIAa XUMHYECKUX DIEMEHTOBY,
«CTpoeHue MoJeKynbl BOAbl», «buocuHTe3 Oenka», «CTpOoeHHE MOJEKYNbl OenKkay,
«Ctpoenue ¢pepmenrta», «Hyknennonsie kuciothel. JIHK», «Ctpoenue monekyinbr ATDy,
«CTpoeHne >yKapHOTHYECKOW KIETKM», «CTpOEeHHE >KUBOTHOM KIETKW», «CTpoeHue
pacTUTENIbHOW KIIETKM», «CTpOEHHE MPOKAPHOTHUUECKON KiIeTkn», «CTpoeHue siapa
KJIIETKN», « Y TIeBOABDY, «JIunuasn.

OOopynoBaHuE: CBETOBOM MHMKPOCKOI, OOOpYJIOBaHHWE [jIsi IMPOBEIACHUS
HaOMIOACHUIM, W3MEPEHM, DKCIIEPUMEHTOB, MHKpPOIIpEnaparbl  pacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopHas pabota Ne 1. «M3ydeHue kaTaauTHYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTajaasbl).

JlabopaTtopHas pabota Ne 2. «3ydeHue cTpoeHus KJIETOK paCTCHU, )KUBOTHBIX H
OakTepuil MoJ; MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIpENapaTax u ux OMUCaHue.

Tema 4. ’KuznenesiTeJJbHOCTL KJIETKH.

OOmeH BemiecTB, WM MeTa0oIu3M. AccUMIIISIHS (TJIACTHYECKUN OOMEH) u

TUCCUMWISIIUS  (PHEPTeTUYECKUM OOMEH) — JIB€ CTOPOHBI €IMHOrO Tpoliecca



meTabonu3ma. Ponb 3aKOHOB COXpaHEHHMsS BEIIECTB U HHEPrUd B TOHUMAaHUU
MeTabou3ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(HBIA U TeTepoTpodHbiii. Pons depmeHTOB B
oOMEHE BEIlIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®otocunre3. CBeToBas U TeMHOBas ¢a3bl Pporocunresza. Peakiuu porocunresa.
O¢ddexTuBHOCTH PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A AJIs )KU3HU HA 3emie. Bausaue
yCIIOBUM cpefbl Ha (OTOCUHTE3 W CIOCOOBI TOBBIIIEHUS €r0 MPOIYKTUBHOCTH Y
KYJbTYPHBIX PACTCHHUIA.

XeMocHuHTe3. XEMOCHUHTE3UpyIole OaKkTepuu. 3HAYEHHE XEMOCHHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTuueckuii oOMeH B KIeTKe. PaciierjieHue BENIeCTB, BbIJCICHUE U
AKKyMYJUPOBAHHE JHEPIUM B KIETKE. DTambl SHEPreTUYecKoro ooOmeHa. [mkomnms.
bpoxenne wu ero Buabsl. KucimopogHoe OKUCIEHWE, WIM KJIETOYHOE JbIXAaHHE.
OxucnurensHoe GochopunrpoBanne. IPHEKTUBHOCTb FHEPTETUUECKOT0 OOMEHaA.

Peakiuun matpuyHoro cuntesa. I'enernueckas nndopmanus u JJHK. Peanuzanus
reHEeTUYEeCKO HH(OpManuu B KJIETKE. [ eHeTMYeckuid KOJ U €ro CBOMCTBA.
Tpanckpunius — marpuunsiii cuate3 PHK. Tpancnsauus — 6uocunrte3 Oenka. DTarbl
Tpancisuu. KonupoBanue aMuHOKHUCIOT. Ponbs prubocom B OuocuHTe3e Oenka.

Hexkinerounsle ¢opmbl xu3HU — BUpychl. Mctopust otkpeitus BupycoB (/1. W.
NBanosckuit). OCOOCHHOCTH CTPOSHHUS U KU3HEHHOTO ITMKJIa BUpYycoB. bakrepuodaru.
bosie3nn pacTeHmii, >KUBOTHBIX M YEJOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
ummyHoaeduiuta yenoseka (BUY) — Bozoyaurens CIIN/la. OGpaTHast TpaHCKpUTITIHUS,
peBepTasa u unTerpasa. [Ipodunaktruka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

JdeMoHCcTpanuu:

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

Tabmuiel u cxembl: «Tumbl nuTaHus», «MeTtabomuzm», «MUTOXOHIAPHUS,
«JHepreTuyeckuit oOMeH», «Xmnoporaact», «®Potocuntedy, «Crpoenue JIHK»,

«Ctpoenue u (yHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «l eHeTHYEeCKHid KOy,



«Bupyce», «bakrepuodarn», «CtpoeHue u >xu3HeHHbIM 1uka Bupyca CIIW/Ia,
o6aktepuodaray, «Permmukarus [JJHK».

OoOopynoBanue: moaenu-anmmkanuu «Ynasoenne JIHK wu Tpanckpunuusy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojiesb cTpykTypsl JJHK.

Tema 5. PazmHOXkeHUE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KneTounsiii nukI1, WM )KM3HEHHBIN UK KiIeTku. MHTepdaza u mutos. [Ipomeccsl,
nporekatone B uHTepdaze. Perumkanus — peakuust matpuuHoro cuuresa JIHK.
Crpoenue XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuoTHU. JIUTIIOUIHBIA U TalJIOUIHbINA
XpOMOCOMHBIE HaOOphl. XpomaTuiabl. lluTomoruueckre OCHOBBI PA3MHOXKEHUS U
WHJIUBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenue kinetku — Mmuto3. Ctaaun mutosa. [Ipoueccsl, mpoucxoasume Ha pa3HbIX
CTausX MUTO3a. BUOIOrnYecKuil CMBICI MUTO3a.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbI pa3MHOMXKEHUSI OpPraHU3MOB: Oecnojioe W MosioBoe. Buasl Oecrnosoro
pPa3MHOXXEHUSA: JEJIEHUE HAJABOE, [OYKOBAHHE OAHO- ©  MHOTOKJIETOYHBIX,
cnopooOpa3oBaHHWE, BEreTaTMBHOE pa3MHOXEHUE. VICKyCCTBEHHOE KIIOHMPOBAHUE
OpPraHU3MOB, €0 3HAYEHHUE JIJISI CETIEKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Craguu wmenosa. IIpormeccel, mpoucxoisdiine Ha CTaausIX Menosa.
[ToBenenue xpomocom B menose. Kpoccunrosep. buosiorndyeckuii CMbICIT M 3HAYECHUE
Meno3a.

["ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [losoBbIE
’KeJe3bl: CEMEHHUKHU U sSIMYHUKU. OOpa3oBaHWE M PA3BUTHUE TOJOBBIX KJIETOK — raMer
(cmepMaro3ou], SIMLEKIIETKA) — criepMaTtoreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHUS
SIMIIEKJIETOK U criepMaTo3ou1oB. OmnoaorBopenue. [lapTreHorenes.

WunuBunyanbHoe — pa3BuThe  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(amOpuorenes). Ortambl IMOPUOHAIBHOTO PA3BUTUS Y TIO3BOHOUYHBIX IKUBOTHBIX:

IpoOsieHre, TracTpyssius, opraHorene3. lloctamOpuoHaibHOE pa3BUTHE. |HUIIBI



MOCTAMOPHUOHAIBHOTO Pa3BUTHS: MpsIMOE, HEMpsiMoe (JTMYMHOYHOE). BimsiHue cpespl Ha
pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIC YPOICTBA.

Poct u pazBurtue pacteHuil. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHHE CEMEHH,
CTaJIuM pa3BUTHUSL.

JlemoHncTpanum:

Tabmupt u  cxembl: «DopMbl  pa3MHOXKEHUSI OpPraHU3MOBY», «/[BoitHOE
OIJIOJIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereTaTuBHOE pa3MHOKEHUE PACTCHUI,
«/lenenue xnetku Oakrepuii», « CTpoeHUE NMOJIOBBIX KIETOK», «CTpOCHHE XPOMOCOMBDY,
«Kierounsiii ukiy», «Pemmukamusa JJHKY, «Murtoszy», «Meios», «IIpamoe u Henpsmoe
pa3BuTHE», «l'amMeToreHe3 y MICKONMUTAIOINX M YelioBeKa», «OCHOBHBIE CTaJIUU
OHTOT'CHE3a.

O6opynoBaHue: MHKPOCKOT, MUKpOIpenapaThl «Cniepmato3ou sl
MJICKOITATAIOWIETO», «SlinekneTka muekonuTaromero», «KapuokuHe3 B KIeTKax
KOpEIIKa JIyKa», MarHuTHasi Mojeib-anmmkanusa «Jlenenue wierkn», moaens JIHK,
MOJieb MeTada3zHOM XPOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas pabora Ne 3. «HabGmronenre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOMPENapaTaxy.

JlaGoparopHas padota Ne 4. «M3ydyeHue CTpOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

Tema 6. HacsiencTBEHHOCTh M K3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3agauu reHetuku. Mctopus pa3BuTHS T€HETUKHU. POJIb IMTONOTUU U
AMOPHOJIOTUN B CTAHOBJICHUHU Te€HETUKHU. BKitam poccuiickux u 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeETOoNbl TEHETUKH (THOPUIOJOTUUECKUM, ITUTOTCHETUYCCKUM,
MOJIEKYJISIpHO-TeHETHYEeCKH). (OCHOBHBIE TE€HETHUUECKHUE TMOHATHUS. [ eHeTndeckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs NPU3HAKOB, YCTaHOBJIEHHbIEe ['. MeHaenem.

MonorubpumHoe CKpeuMBanue. 3aKOH eIUHO00pasusi THOPUIOB MEPBOTO MOKOJICHHUS.



[IpaBrii0 TOMUHUPOBaHUSA. 3aKOH PACLICIUIEHUS TPU3HAKOB. | UIOTE3a YNCTOTHI raMeT.
[TonHOE M HEMONHOE TOMUHUPOBAHUE.

JluruOpuaHOe CKpelMBaHue. 3aKOH HE3aBHCHUMOTO HACIICOBAHUS IMPU3HAKOB.
[{uTorenernueckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAaHMS.  AHaIU3UPYIOLIEEe
ckpenuBanue. /cnoib30BaHWE AHATU3UPYIOLIETO CKPEIIMBAHUA I OIPEICIICHUS
TeHOTHUIa 0COOU.

CuerieHHOe HacienoBaHue npusHakoB. Pabota T. Moprana no cuenjieHHOMY
HAaCJICOBAHMIO T'€HOB. HapylieHnue ClerieHnst TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeTnueckue KapThl.

['eHeTnka mnona. XpPOMOCOMHOE OIPEAEICHUE MoJia. AyTOCOMBI U TIOJIOBBIE
XpPOMOCOMBI. ['0OMOraMeTHbIE U reTeporaMeTHbIe Opranu3Mel. HacnegoBanue npu3Hakos,
CLEIUIEHHBIX C IIOJIOM.

N3MeHunBOCTh. BHabl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs W HACJIEACTBEHHAs.
Ponb cpenbl B HEHACIEICTBEHHOM H3MEHYMBOCTH. XapaKTEPUCTUKA MOAU(PUKALIMOHHON
W3MEHUYMBOCTH. BapuanuoHHBIM psiJ W BapuauMOHHas KpuBas. Hopma peakuuu
npusHaka. KomruecTBEeHHbIE M KAYECTBEHHBIE ITPU3HAKY U X HOpMa peakiuu. CBOKCTBA
MOAU(UKAIIMOHHON U3MEHUHUBOCTH.

HacnencrBeHHas, wWiM TEHOTUNMYECKAs, W3MEHUYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCThb. Mel03 U MOJOBOW MPOILIECC — OCHOBA KOMOMHATUBHOW M3MEHUYUBOCTH.
MyrtanmonHasi u3MeHYUBOCTh. Kiaccudukaruss MyTaruii: TeHHbIE, XPOMOCOMHEIE,
reHoMHble. YacTtora W nOpuuuHbBl MyTauuii. MyTtareHHele  QakTopbl.  3aKOH
TOMOJIOTHYECKHX PSAIOB B HACJIEACTBEHHOM n3MeHunBocty H. M. BaBunosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/Ibl TCHETUKH YEIIOBEKA:
reHeaJIOrM4YeCKuil, OJTM3HEIIOBBIN, IIUTOTCHETUICCKUN, OMOXUMUYECKUN, MOJIEKYIISIPHO-
T€HETUYECKUH. CoBpeMeHHoOe ompeaeeHne TEHOTHUIA! ITOJTHOT€HOMHOE
CEKBEHUPOBAHUE, TCHOTUIIMPOBAHWE, B TOM uHcie ¢ nomoubro [I[P-anamu3a.
HacnencrBennbnie 3a00JI€BaHKs Y€I0OBEKA: T€HHBIE 00JI€3HU, O0JIE3HU C HACIEICTBEHHOU

MPEAPACIIONOKEHHOCTbIO, XPOMOCOMHbIE Oone3Hu. ComMaTuyeckue U TeHEpaTUBHbBIE



myTanuu. CTBOJIOBbIE KJIETKU. [IpUHIMIBI 310pOBOro 00pasza »KWU3HH, TUATHOCTHKH,
npopUIakTUKM W JICYEHHS TEeHETHYeCKHX OoisiesHedl. Menuko-reHeTnyeckoe
KOHCYJbTUPOBAHHUE. 3HAUYCHUE MEIUIIMHCKOW T€HETUKHU B MPEIOTBPAILCHUHN U JICUYCHUU
TeHETUYECKUX 3a00JIeBaHUI YeI0OBeKa.

JlemoHncTpanum:

[Toptpets: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukon, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuibl u cxembl: « MOHOTHOPHIHOE CKPENIMBAHUE U €T0 IMUTOTCHETHYECKAs
OCHOBa», «3aKOH PacCUICIVIEHUS W €ro LUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTHI
rameTy, «duruOpuaHoe ckpemuBaHuey, «lluTonorudyeckue OCHOBBI JUTHOPUIHOTO
CKpenuBanus», «Menos», «B3anmMoaeiCTBUE alIeNbHBIX TE€HOB», «l'€HeTHYecKue
KapThl PAacTEHUW, MXUBOTHBIX M 4YeloBeKa», «['eHeTmka mnona», «3aKOHOMEPHOCTU
HacJIeJIOBaHUsI, CIICTUICHHOTO C MOJoM», «KapruoTHUIIbl YeoBeKa U KUBOTHBIX», «Buabl
M3MeHYuBOCTH», «MoaudukamonHas u3MEHYUMBOCThY, «HacinenoBanue pesyc-
dakTopay, «I'eHeTuka rpynn KpoBuw», « MyTanimoHHasi U3MEHUYHUBOCTDY.

O6opynoBaHue:  MoJAeIU-aNIUIMKAIUK ~ «MOHOTHOPUIHOE  CKPEIIMBAHUEY,
«Hemonmunoe  momuHupoBanue»,  «JuruOpumgHoe  ckpemmBanue»,  «llepekpéct
XPOMOCOM», MUKPOCKOIl UM MHUKporpenapaT «J[po3oduna» (Hopma, mytanuu (HOpMbI
KPBUILEB U OKPACKHU Tefa), TepOapuit «I'opoxX moceBHOM.

JlaGopaTopHblie M NpaKkTHYeCKUE padoThI:

JlaGopatopHas pabora Ne 5. «3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO W
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETapaTax.

JlaGoparopuas pab6ora Ne 6. «M3ydernme MoaupHUKAMOHHONW H3MEHUYHMBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO Psifia U BApUALIMOHHON KPUBON».

JlabopatopHas pabora Ne 7. «AHanmM3 MyTanuid y Apo30(UIbl Ha TOTOBBIX
MHUKpoTMpenapaTax.

[Tpaktrueckast pabora Ne 2. «CocTaBieHue 1 aHAJIU3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenexuys Kak HayKa U IPOLECC. 3apOkKIACHHUE CENEKIUN U JOMECTUKALUA. Y YEHHE
H. U. BaBuioBa o 1ieHTpax NPOMCXOKICHUS U MHOI000pa3us KyJIbTYPHBIX pPacTEHUIL.
LleHTpBI MPOUCXOXKIACHHS TOMAITHUX )KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOJbl celeKUUU. MaccoBbli M WHIAUBUAYAIbHBIA OTOOpPHI B
CEJIEKUMU pACTeHH © KUBOTHBIX. OlleHKa 3KcTepbepa. biIM3KOpoaCTBEHHOE
ckpeniuBanvue — HHOpuAuHT. Yucras nmuuusa. CKpenMBaHue YMCThIX JIMHUAN. ['eTepo3uc,
win rudpuaHas cwia. HepoacrBeHHoe ckpemmBaHue — ayTOpuaumHr. OtnanéHHas
rudpuauzanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 W MOJIy4YeHUe MOJUILIOUIOB.
JIOCTHKEHNUS CENEKIIMK PACTEHUH, )KMBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosOrHs Kak OTpacib IPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTarbl
co3nanus pexkomonHanTHoW JIHK u TpancrenHbix oprann3moB. KineTounas nHxeHepus.
Kiterounsle KynabTypbl. MHUKpPOKIOHAIBHOE pa3MHOXKEHHE pacTeHuil. KinoHunpoBaHue
BBICOKOIIPOAYKTUBHBIX ~ CEJNBCKOXO3AMCTBEHHBIX OPTraHU3MOB. OKOJIOTUYECKUE U
studeckue npodnemsl. MO — reHeTH4ecKr MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanumu:

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

Tabmuuplt u  cxembl: Kapra «LleHTppl NPOUCXOXKAEHHST M MHOIrooOpasus
KYJbTYPHBIX pacTeHui», «llopombl nomMamHuX KUBOTHBIX», «CopTa KyJbTypPHBIX
pactenmity, «OtnanéHHas rubpuamuzanus», «PaboTtel akagemuka M. @. HBanoBay,
«Ilomumnonnus», «OObeKkTbl  OuoTexHONOTUWY»,  «KJEeTO4YHbIe  KyJIbTypbl U
KJIIOHHpOBaHME», «KKOHCTpyHnpoBaHHe U IEPEHOC T'€HOB, XPOMOCOM.

ObopynoBaHue: MYJSDKU IJIOJ0B M KOPHEIUIOJAOB JUKUX (POPM M KyJIbTYpPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX035HCTBEHHBIC PACTEHUS.

JlaGopaTopHble U MpaKTHYECKHEe PadoThI:

Okckypeusi «OCHOBHBIE METOABI U JJOCTHIKEHHUSI CEJIEKIIMM PACTEHUIA U )KUBOTHBIX
(Ha CeJIEKIIMOHHYIO CTAHIIMIO, TJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA YYaCTOK, B

TEIJIMYHOE X035MUCTBO, JIA0OPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».



11 KJJIACC

Tema 1. JBosrOMOHHAsT OHOJIOT M.

[IpeanochuIKM BOSHUKHOBEHHSI 3BOTIOLMOHHON TEOPUU. DBOIIOLUOHHAS TEOPHS U
e€ MecTo B Ouosoruu. BiinsiHue 3BONIOIIMOHHON TEOPUH HA pa3BUTHE OMOJIOTUHU U IPYTHX
HayK.

CBuzerensctBa  3BoMtonMU.  [lameoHTosIOrMYecKUe:  MOCIEA0BATEIbHOCTD
NOSIBJICHUS BUJOB B TAJECOHTOJOTMYECKOW JIETOMHMCH, NEPEXOJHbIE  (OPMBI.
buoreorpaduyeckue: cxoacTBo U paznuune ¢hayH u Gpaop MaTEpUKOB U OCTPOBOB.

OMOpHONIOrHYecKre: CXOACTBA M pa3iuuus SMOPHOHOB pa3HBIX BHUJIOB
MI03BOHOYHBIX.  CpaBHMTENIBHO-aHATOMUYECKUE:  TOMOJIOTMYHBIE,  AHAJOTUYHbIE,
PYIMMEHTApHbIE OpraHbl, AaTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKMX IyTed Yy Bcex
OpraHU3MOB.

OposmronmonHas teopus Y. {apsuna. [Ipennoceuikn BOSHUKHOBEHUS JapBUHA3MA.
JIBUOKyIIME CHIJIbI 3BOJIIOLMM BUAOB 1o JlapBuHY (M30BITOUHOE DPA3MHOXKEHUE IMpPH
OTPaHUYEHHOCTH  PECYpPCOB,  HEONpeneNéHHas  U3MEHYMBOCThb, Ooppba  3a
CYLIECTBOBaHHE, ECTECTBEHHBIN 0TOOP).

Cunrernueckas Teopus 3BosouK (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkponsBosorus. [lomysuus kak eAMHUIA BUAA U 3BOJIOLIMH.

JBwkymue cuibl (GakTopbl) SBOJIONUA BUIOB B TMpUpoJE. MyTallMOHHBIHN
npolecc U KOMOMHAaTUBHAST M3MEHYUBOCTh. [lomynsiiumoHHbIE BOMHBI U Apeld reHOB.
N3omsanuyst 1 Murpanusi.

EctecTBenHbiit  orbop — HampaBmsitonuii  ¢daktop sBomonuu.  Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0NeHHOCT, OpPraHM3MOB Kak pe3yiapTaT d3Bojouuu. [lpumeps
MPUCIIOCOOJIEHHUH Yy opraHu3MoB. ApoMop(h03bl U UAMOATANTAIIUH.

Bun u Bunood6paszosanue. Kpurepuu Buna. OcHoBHbIE (hOPMBI BUA00OPA30BAHMS:

reorpaguuecKoe, IKOJIOTHIECKOE.



MakposBomorusi.  Dopmbl  3BoMONMU:  (UIETHYECKas, JAUBEPreHTHas,
KOHBEpreHTHasl, napasienbHas. HeoOpaTuMocTh IBOTIOIUH.

[IpoucxoxaeHne OT HeCHeUaIu3upOBaHHBIX MpenakoB. IIporpeccupyromas
crienuann3anvs. ATanTUBHAS paAALIUS.

JlemoHcTpanum:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap,
3. I'ekkxenp, @. Mromnep, A. H. CeBepuios.

Tabmuubl 1 cxembl: «Pa3BuTHe opraHmueckoro Mupa Ha 3emie», «3apOJbIIn
MO3BOHOYHBIX >KHBOTHBIX», «ApPXEOonTepuKcy», «PopMbl OOPHOBI 32 CYIIECTBOBAHUE,
«EctectBennsiit ot00p», «MHOTOOOpa3ne copToB pacteHuin», «MHoroodpasue mopos
KUBOTHBIX», «llonmymsauum», «MyTalmoHHass HW3MEHYUBOCTEY», «ApOMOP(O3bI»,
«Mnuoananramuuny, «O0mas nereHepanus», «Bmwkymue cuisl 3BoIoNMNn», «Kapra-
cxema wMapupyra nytemectBus Y. JlapBunay, «bopnba 3a CylecTBOBaHHEY,
«IIpucnocoOaeHHOCTb OpTaHu3MOBY, «l'eorpagmueckoe  BHUI00Opa30BaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHUEY.

OO0opynoBaHue: KOJUIEKLIHS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMHU OKpacKu, Habop
IJIOJIOB M CeMsiH, KoJuieKiusi «[IpuMepsl 3allUTHBIX MPUCIOCOOJICHUM y KUBOTHBIXY,
Mozenb «OCHOBHBIE HANpaBICHUS HBOMIONUUY», OOBEMHas wmoxaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas kapra Mmupa, KOmuieKius « DopMbl COXPAaHHOCTUA UCKOTTAEMbIX
KUBOTHBIX W PAaCTEHUW», MOJeNb anrmmkanus «llepekpéct XpoMocom», BIaXKHBIE
npenapatel  «Pa3Buthe Hacekomoro», «Pa3BuTme JNATYIIKKW», MHKpPOIpEnapar
«po3oduna» (Hopma, mytaruu GOpMbl KPbUIBEB 1 OKPACKH TEJa).

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Jlabopatopnas pabora No 1. «CpaBHeHHE BHUIOB 1O MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlaGoparopHas pabota Ne 2. «Onucanue NMpUCIIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepay.

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



JloHaydHble TIPEACTABICHHUS O 3apOXKACHUM >KU3HU. HaydyHble Trumoressl
BO3HUKHOBEHUS KU3HU Ha 3emJiie: abuoreHe3 M maHcrnepMmus. XuMUYECKast dBOJIIOLIMS.
AOVOTEeHHBIN CHHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHNMIECKUX. DKCIIEPUMEHTAILHOE
NOJATBEPKIACHUE XHUMHUYECKOW »dBodtoNMU. HauvanbHble 5Tanbl  OHOJOTUYECKON
spomonuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NPOTOKIETKU. [lepBble kneTkm u ux sBomouus. PopmMupoBaHuUe
OCHOBHBIX I'PYMI KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emiie mo 3paM M nepuojgaM. Karapxeil. Apxelickas u
npoTepo3oiickas 3pul. [laneo3oiickas 3pa U €€ nepuoabl: KEMOPUHCKUHN, OPIOBUKCKUM,
CUJIYPUUCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUN.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaitHo30licKas 3pa 1 €€ epruopl: ajJeoreHOBbIN, HEOr€HOBBIM, AHTPOIIOT€HOBBIM.

XapakTepuCTUKa KIMMaTa M TEOJOTMYECKUX MpoueccoB. (OCHOBHBIE 3TaIlbl
ABOJIIOLIMHU PACTUTEIBHOIO U KUBOTHOTO MUpa. ApoMopdo3bl y paCTEHUN U )KUBOTHBIX.
[TosiBneHue, paciBeT U BBIMUPAHUE TPYIIIT KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro MHUpa Kak OTpaxeHue 3BOMONUU. (OCHOBHBIC
CUCTEMAaTUYECKHUE IPYIIbl OPraHU3MOB.

OBOJIIOLIMS YEJIOBEKA. AHTPONOJIOTHS KAaK Hayka. Pa3BuTue mpenctaBlIeHH O
MPOUCXOXKICHUN YelIOBEKAa. MeToapl n3ydeHus antpornoreHesa. CXoACTBa U pa3anyus
YeJI0BeKa U )KUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETIOBEKa.

JBmxymme cuibl (hakTopsl) aHTpornorene3a. HaciencrBeHHas ”3BMEHYMBOCTD U
€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 KU3HU, W3TOTOBIICHUE OPYIUN Tpyaa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaJUM W BETBU SBOJIIOIIMU YEJIOBEKAa: aBCTPAJIONMUTEKH, YeloBeK
yMenblid, YelnoBek NnpAMoxoasumi, YemoBek HeaHIepTalbCKuM, UeloBeK pa3yMHBIM.
Haxoaku nckomaeMbIx OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JaCTh paclpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHU.

UYenoseueckne packl. OCHOBHBIE OOJBIIIME pachl: €BporiconiHas (eBpa3uiickas),

HErpo-aBCTpaionHasl (3KBATOpHAJIbHAS), MOHIOJOMIHAS (a3UMaTCKO-aMEPUKAHCKasl).



YepTbl NOPUCHOCOOJIEHHOCTH MPEACTAaBUTENECH UENOBEYECKUX pac K YCJIOBUSIM
cyliecTBOBaHMs. ENMHCTBO yenoBevueckux pac. Kpuruka pacusma.

JlemoHcTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JapBuH.

Tabmuelr u  cxeMmbl: «Bo3HukHoBenne CoNHEUHOM cHCTEMBI», «Pa3ButHe
opraHuueckoro  mmupa»,  «PacturenbHas — KieTka», <«OKUBOTHas  KJIETKa,
«IIpokapuotnueckass kierka», «COBpEMEHHasi CHCTEMa OPraHMYECKOTO MHUPay,
«CpaBHEHHE aHATOMUYECKUX YEePT CTPOCHUS YEJIOBEKa U YEIIOBEKOOOPA3HBIX 00E3bIHY,
«OCHOBHBIE M€CTa MaJICOHTOJOTHUYECKUX HAXOJOK IPEAKOB COBPEMEHHOTO YEIOBEKAY,
«/peBHeiimme moan», «/peBue moan», «llepBble COBpPEMEHHBIE  JIIOAMY,
«YenoBeueckune pacb».

Oo6opynoBanue: myispku «[IpoucxoxaeHne yenoBeka» (OI0CTbl aBCTPATIOTUTEKA,
MUTEKAHTPONa, HEaHEePTANIbLIa, KPOMaHBOHIIA), CJIENKU WM U300pa’K€HUs KAMEHHBIX
OpyAMii  TEepBOOBITHOTO  4YeJOBeKa  (KaMHHU-YOMNIEephl,  pyOmia,  ckpeoOuna),
TEOXPOHOJIOTHYECKass Talnauia, KoJuiekius «®DOopMbl COXPAaHHOCTH HCKOIAEMbIX
KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie ¥ NpakTU4YecKue padoThbl:

[IpakTuueckass padora No 1. «/M3ydeHue uckomaeMbIX OCTAaTKOB PaCTeHHU U
KUBOTHBIX B KOJIJICKIIUSX).

OKckypeusi «IBOJIIOIUS OPraHUYECKOTo Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHbIU WM KpaeBEAUYECKUI My3€eil).

Tema 3. Oprann3mMbl U OKpYy:Kaloias cpeaa.

DKoJIOrusl KaKk Hayka. 3ajJjayd W pasjelibl 3KOJIOTrMh. MeToAbl 3KOJIOTHYECKUX
MCCJIEI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpensl oOWTaHWS OpPraHW3MOB: BOJHAs, HA3€MHO-BO3MYIIHAS, TOYBECHHAS,
BHYTPHUOPTaHU3MEHHASI.

Oxonornueckue  ¢akropel. Kiaccudukanus — sKojgorHyeckux — (paKTopoB:
abnoTnyeckne, OMOTUIECKUE U aHTPOTIOTeHHbBIE. J[elicTBHE AKOJIOTHIECKUX (PAKTOPOB HA

OpTaHU3MBI.



AOGuoTtndeckue GakTopbl: CBET, TeMIlepaTypa, BIAKHOCTb. DOTONEpPUOIU3M.
[Ipucnoco6ieHus: OpraHu3MoB K JIEUCTBHIO a0MOTHYECKUX (akTopoB. buonoruueckue
PUTMBI.

buotnueckue dakropsl. Buasl OHMOTHYECKHMX B3aUMOJECUCTBHUI: KOHKYpPEHIIHUS,
XHUIIHUYECTBO, cuMOM03 U ero Qopmbl. [lapasutusm, koomepauus, MyTyallu3M,
KOMMEHCAJIN3M  (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTPAIU3M.
3HaueHue OMOTUYECKHUX B3aUMOJEWUCTBUM JJI1 CYLIECTBOBAaHUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE  XAPAaKTEPUCTHKU  nonyysinud.  OCHOBHBIE — ITOKa3aTesd
MOMYJISALUA: YUCIEHHOCTD, INIOTHOCTh, POK1a€MOCTh, CMEPTHOCTb, IPUPOCT, MUTPALIUS.
JInHaMuUKa YUCIAEHHOCTH MONYJISALUUA U €€ PETyIISIIIUS.

JlemoncTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkens.

Tabmuubl u cxembl: Kapta «IIpuponnbie 30HbI 3emun», «Cpenapl oOuTaHUsA
opranuzmoB»,  «@Doronepuonusm»,  «llomymanuu», «3aKOHOMEPHOCTH  poOCTa
YUCJIEHHOCTU NOMYJSUUU UHDY30puu-TyPenbkn», «IlunieBbie nenm».

JlaGopaTopHblie M NpaKTHYeCKHE PadoThI:

JlaGoparopHas padora Ne 3. «Mopdosioruueckrne OCOOCHHOCTH PAcCTEHUM U3
Pa3HbIX MECT OOUTaAHUS.

JlabopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHUE UYEPEHKOB
KOJIeyCay.

[Ipaktuueckas pabora Ne 2. «[loacuér mIOTHOCTH TOMYJSIUMN Pa3HBIX BHUJIIOB
pacTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOIH4YECKHE CUCTEMBbI.

CoobmiectBOo opraHu3MoB — OuoueHo3. CTpyKTypbsl OHOIIEHO3a: BHUAOBAf,
MPOCTPAaHCTBEHHAs, Tpouueckas (tuiienas). Buabsi-nomuHanTel. CBsizu B OUOLIEHO3E.

Dxoyornueckue cucrembl  (dkocuctembl). [lonste 00 »3Kocucreme U
ouoreoneHo3e.  DYHKIMOHAJIbHBIE  KOMIIOHEHTHl ~ AKOCHUCTEMBI:  MPOJAYIIEHTHI,

KOHCYMEHTBI, pEayLEHThl. KpyroBopoT BEmIECTB M MOTOK JHEPIUA B 3KOCUCTEME.



Tpoduueckue (mumieBbie) YpoBHU 3KocucTeMbl. [IumieBbie nenu u cetd. OCHOBHBIE
MOKa3aTeld »SKOCUCTEMBbI: OuoMacca, MPOAYKIMS. IKOJOTUYECKUE TMHUPAMU/IBI:
MPOAYKIIMU, YHUCICHHOCTH, Ouomaccbl. (CBOHCTBAa SKOCHCTEM: YCTOWYHUBOCTb,
camoperyJsnus, pazputue. CyKieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO HIIN
IIMPOKOJUCTBEHHOTO JIeca.

AHTpOTIOTE€HHBIE HKOCHUCTEMBI. ATpPOIKOCUCTEMBI. YpbOoskocucTeMsl.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopaszHooOpasue kak (akTop ycroilumBocTH dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOoOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Owuocdepe. ['paHuiibl, coctaB M CTPyKTypa
ouocdepsl. Kupoe BemiecTBo u ero pyHkiuu. OcodeHHOCTH Onochephl Kak rio0anbHON
AKOCHUCTEMBI. J[uHaMu4YecKoe paBHOBECHE U 00paTHas CBsI3b B Orocdepe.

KpyroBopoThsl BemecTB U OMOTr€OXMMHUYECKHE IUKIJIBI 3JIEMEHTOB (yriaepoja,
a30Ta). 30HATBHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emii. AHTpPONOTeHHbIE M3MEHEHUsI B Ouocdepe.
I'moGanpHbIE PKOJIOTHUYECKUE TTPOOIICMBL.

CocyiiecTBoBaHM€e NPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopazHooOpasus Kak
OCHOBa yCTOMYMBOCTH Omocdepbl. OCHOBA pALIMOHATIBLHOTO YIPABJICHUS MPUPOIHBIMU
pecypcaMu U WX UCTOJb30BaHue. JJocTikeHus: OMOJI0THY U OXpaHa MPUPOJIbIL.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxembl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmectBay, «llenn nuTaHuA», «OKoJOrHYecKas MNUPAMHUIAY,
«buocdepa u denmoBek», «IKOCHUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, «IDKOCHUCTEMaA
XBOWHOTO Jieca», «buoneno3 BogoéMa», «ArponeHos», «lIpumepHble aHTPONOTrEHHbIE
BO3JICMCTBUSL HA MNPUPOAY», «BaKHeWMUIME WCTOYHUKU 3arpsA3HEHUs BO3AyXa U
TpyHTOBBIX BOaA», «llouBa — BakHeWmas cocTaBistomas Ouocdepb», «DaKTopbl

nerpananuu nousy, «l[lapaukoBeiit 3G dexT, «DPakTopbl paIuoaKTUBHOTO 3arpsi3HEHUS



ouochepri», «O01as cTpykTypa 6uochepni», «PacrpoctpaHeHue xu3Hu B ouochepe»,
«O30HOBBII 3kpan Ouochepr», «Kpyrosopor yriepona B 6uochepe», «Kpyroopot
a30Ta B TIPUPOJICH.

O6opynoBanue: Mojenb-anIuinKanus «TunuyHeie OMOLIEHO3BI», Trepdapuid
«PactutenpHble CcoOOIIECTBaY, KoJuleknuu «buomenos», «Bpemutenn BakKHEHIIMX
CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp», TepOapuu W KOJUICKIIUA PACTEHUN W >KHUBOTHBIX,
NpUHAAJIeKAIIME K PAa3HbIM SKOJOTMYECKUM Tpymnmnam ofHoro Buua, KpacHas kHura

Poccuiickoii @eaepannn, n300pakeHHsI OXPAHIEMBIX BUJIOB PACTEHUI U YKUBOTHBIX.



IDTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOI'PAMMBI 11O
BUOJIOI'MN HA BA30OBOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COOQO, ycraHaBIMBarOTCS TPEOOBAHUS K PE3yJIbTaTaM OCBOCHUS
oOyJaromuMuCId TporpaMM  CpPEIHEero  oO0miero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METaNpeIMETHBIM U TIPEAMETHBIM.

JINYHOCTHBIE PE3YJIBTATBHI

B cTpykType JHMYHOCTHBIX PE3YJbTaTOB OCBOCHMSI TIipeaMmera «buonorus»
BBIZICJICHBI  CJICAYIONIME COCTABJISIONIMEG: OCO3HAHWE OOYJaIOUTUMHUCS POCCHICKOMN
IrPaXKIAHCKOM HIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTU H
CaMOOTIPEICIICHUIO, HAIMYUE MOTHBAIMU K OOYYEHHIO OMOJIOTHH, IIEJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIECHUM JIMYHOCTH HAa OCHOBE KIIIOUYEBBIX IIEHHOCTEH H
HUCTOPUYECKUX TPAaUIMNA pa3BUTUS OHMOJOTUYECKOTO 3HAHUSA, TOTOBHOCTH U
CIIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBAThCA B CBOEH JIEATEIIBHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHM, MNPUCYIIUMH CHUCTEME OHOJIOTMYECKOro oOpa3oBaHus,
HaJU4KMe SKOJOTUYECKOro IMPABOCO3HAHHUSA, CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ysIbTaThl OCBOCHUSI MpeAamera «bHOJOTHS» [IOCTUraloTCs B
€IMHCTBE y4eOHOM U BOCIIUTATEIBLHOM JIEITEIbHOCTH B COOTBETCTBUM C TPATUIIUOHHBIMU
POCCUUCKUMU  COIUOKYJIBTYPHBIMU, HMCTOPUUECKUMU U JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TPUHIATHIMA B OOINECTBE TMpaBWJIaMW U HOPMaMH TIOBEJCHUS U
CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMS, CAMOBOCIIUTAHUS U CAMOPAa3BUTHS, PA3BUTHUS
BHYTPEHHEUN MO3UIIMH JIMYHOCTH, NATPUOTH3MA, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY,
YeJIOBeKYy Tpyla M CTapluieMy IOKOJEHUIO0, B3aUMHOTO YBaXXEHHUS, OEpEKHOTO
OTHOIIICHUS K KYJIbTYPHOMY HACIEIUI0 U TPATUIIUSIM MHOTOHAIIMOHAJIIBHOTO Hapoja
Poccuiickon ®@enepanuu, Npupoae U OKPYKAIOLIEH Cpele.

JIngHOCTHBIE PE3yibTaThl OCBOEHUS yueOHOro mpeameTa «bUoIoThsy JTOKHBI
OTpaXkaTh  TOTOBHOCTh M  CIIOCOOHOCTH  OOYYalrONIIUXCS  PYKOBOJCTBOBAThCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX

OpUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEKACHUI, COOTBETCTBYIOUIUX TPAAULIMOHHBIM



IIEHHOCTSIM POCCHUMCKOIO OOIIECTBA, paCHIMPEHUE >KU3HEHHOTO OIbITa M OIbITa
NESITEIBHOCTH B TMPOLIECCE pealv3alid OCHOBHBIX HAMPABICHUM BOCIUTATEIBHOM
NEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCTIUTAHMS

- c(hopMUPOBAHHOCTD TPAKIAHCKOW TMO3UIUNA OOYJArOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

- OCO3HaHUE CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKCHUE 3aKOHA U
MPaBOMNOPSIKA;

- TOTOBHOCTh K COBMECTHOM TBOPYECKOM ACSATEIBHOCTU MPHU CO3JaHUU yUEOHBIX
MIPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BHIMOJIHEHUN OMOJIOTHYECKUX
AKCIIEPUMEHTOB;

- CIIOCOOHOCTH OIPEACNIATh COOCTBEHHYIO MO3UIUIO IO OTHOIICHHUIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

- YMEHHME YYUTHIBATH B CBOUX JIEUCTBUSAX HEOOXOAUMOCTH KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOEKICHUSMHU, KYJIbTYPHBIMU IEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHUEM;;

- TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHUS YUECOHBIX,
MO3HABATENIbHBIX U UCCJIEAOBATEIILCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIEHUSI K MHEHHIO
OTIMOHEHTOB MPHU 00CYKJIEHUHU CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COJEPKaHUS;

- TOTOBHOCTb K TYMAQHUTAPHOU U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

- c(hOpMUPOBAHHOCTh POCCUMCKON T'PaKIaHCKOW HJICHTHYHOCTH, MATPHOTHU3MA,
YBAXKEHHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iiepesa PoanHoM, roppoctu 3a
CBOM KpaHu, CBOW PoauHy, CBOW S3bIK W KYJbTYpPY, MPOIUIOE MW HACTOSAIIECE
MHOTOHAIMOHAIIBHOTO Hapoja Poccuu;

- IIEHHOCTHOE OTHONIEHHWE K MPUPOJHOMY HACIEAUIO M MaMSTHUKAM TPUPOIBI,

NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



- CIOCOOHOCTH OLIEHUBATDH BKJIA]] POCCUUCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTHH, TOHUMAaHUS 3HAYCHHUsI OMOJIOTMH B MO3HAHWM 3aKOHOB IPHUPOIbI, B KU3HU
YeJI0BEKa U COBPEMEHHOTO OOIIIECTBA;

- uaehHas yOeXJAEHHOCTh, TOTOBHOCTh K CIy)XeHHIO W 3ammure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

- OCO3HaHHUE JYyXOBHBIX IIEHHOCTEH POCCUHCKOTO HAPO/Ia;

- chopMUPOBaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MTOBEICHUS;

- CIIOCOOHOCTH OIICHUBATh CHUTYAllMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAITLHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HaHUE JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMYMBOTO OYIyIIETO;

- OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEH CEMENHOW KU3HHU B COOTBETCTBUU C TPATULIUSIMHU
HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

- ACTETHUYECKOE OTHOIICHHE K MHUPY, BKIIOUAs ACTETHUKY ObITa, HAYYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIMIECTBEHHBIX OTHOIICHUIA;

- MIOHMMAaHNE SMOLUOHAJIBHOTO BO3/ICUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

- TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HBIX BHUIaX HCKYCCTBa, CTpPEMJICHUE
MPOSBJISITh KA4€CTBA TBOPUECKON JIMUHOCTH;

5) ¢usnyeckoro BoOCHUTAHUS, (POPMHMPOBAHUA KYJIBTYPbl 310POBbS H
IMOLMOHAJIBLHOTO 0J1IArONMOJIyYus:

- IOHUMaHUe W pear3alys 3J0pOBOTo U 6e30macHoro 0oopasa >Ku3HH (3J10pOBOE
MUTAHUE, COOJIOJICHUE TUTUEHWYECKUX MPaBWI U HOPM, COaJaHCUPOBAHHBIM PEXKUM
3aHATHI U OTNIbIXa, peryisipHas (pu3ndeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U TICUXHYECKOMY
310POBBIO;

- TOHUMAaHUE [EHHOCTH MTPaBUJI MHIWBUIYATBHOTO ¥ KOJUIEKTUBHOTO 0€301MacCHOTO

MTIOBEJICHMS B CUTYAlUsIX, YTPOKAIOIIKX 30POBBIO U )KU3HH JIFOEH;



- OCO3HAaHHWE TMOCJEICTBUA M HEMPUATUS BPEIHBIX MNPUBBIYEK (YNOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

- TOTOBHOCTD K TPYly, OCO3HaHHE IEHHOCTU MacTepCTBa, TPYA0I00uE;

- TOTOBHOCTb K AKTHUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW MW COLMAJIbHOU
HaIPaBJICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATh, IUIAHHUPOBATH M CAMOCTOSITEIIBHO
BBITIOJIHATH TAKYIO AEATEIbHOCTD;

- MHTEpEC K pa3nudHbiM cdepam TpodecCHOHATBLHON ACATEIBHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIN BBHIOOP OyayIieil MpoPeccuu U pearn30BbIBATH COOCTBEHHBIC
KU3HEHHBIE TUIaHbI,

- TOTOBHOCTb W CIIOCOOHOCTH K OOpa30BaHMI0O W CaMOOOpPAa30BaHMUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

- HKOJIOTUYECKHU 11€JIECO00pa3HOe OTHOLIEHUE K TPUPOJI€ KaK UCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYyIlIECTBOBAHMS;

- TIOBBIIICHUE YPOBHS HKOJOTMUECKON KyJNbTYphl: TPUOOPETEHHE OIbITa
IJIJAHUPOBAHMSI MMOCTYNIKOB U OLIEHKH MX BO3MOXHBIX MOCJIEACTBUN I OKPYKarolen
Cpenpl;

- OCO3HaHHUE TIJI00ALHOTO XapaKTepa JKOJOTHYECKUX MpoOJeM U MyTed HX
pelieHus;

- CIMIOCOOHOCTH UCIOJIB30BATh NPHOOPETaEMbIE TPU U3YUYEHUH OMOJIOTHH 3HAHUS U
YMEHUS TIPU PEIICHUU MPOOJIEM, CBI3aHHBIX C PAIIMOHAIBLHBIM MPUPOIONOIH30BAHUEM
(cobOmroneHue TmpaBUJI TIOBEACHUS B MPUPOJIC, HAMPABIECHHBIX HAa COXPAaHEHHE
paBHOBECHUS B 3KOCHCTEMAaX, OXpaHy BHUJIOB, SKOCHUCTEM, Orocdepsbl);

- aKTUBHOE HENPUATHE JIEWCTBHUM, MPUHOCIIINUX BPEI OKPYKAKOLIEH MPUPOTHOU
cpene, yMEHHE MPOTHO3MPOBATH HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE TOCJIEACTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U NMPEAOTBPALIATh UX;

- HaJlMYu€ PA3BUTOr0 SKOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKOU KYJIbTYPBHI,

OIIbITa AOCATCIBHOCTH AKOJOTMYECKOMN HarpaBJICHHOCTH, YMCHHA PYKOBOJACTBOBATLCA



UMHU B MO3HABaTEJIbHOM, KOMMYHUKATUBHOM U COLMAJIBHON MpPAaKTUKE, TOTOBHOCTU K
YYaCTHIO B IPAKTUYECKOM JESITEIIbHOCTH IKOJIOTMYECKOM HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

- c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM MTPAKTUKH, OCHOBAHHOTO HA TMAJIOTE KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIHTYPHOM MUPE;

- COBEpPIICHCTBOBAaHUE S3bIKOBOM M YUTATEIbCKOM KYyJIbTYpbl KaK CpeICTBa
B3aUMO/ICUCTBUS MEXKTY JIIOJbMH U TIO3HAHUS MUPA;

- TOHMMaHHWe CcHenupuK OHOJOTUM KaK HayKd, OCO3HaHUS €€ poiau B
(GbOpMHUPOBAaHUM  PAIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUM  II€JIOCTHOTO
MpEeCTaBICHUS 00 OKPY>KalOIleM MUPE KaK O €IMHCTBE MPUPO/IbL, UeTIOBEKa U 0OIIECTBA,
B TIO3HAaHUM TPUPOJHBIX 3aKOHOMEPHOCTEM U PEIIeHUH TMpoOJeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;

- YOeXIEHHOCTh B 3HAYMMOCTH OHMOJIOTMHU JJisi COBPEMEHHOW IMBUJIM3AIUU:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX pEIIaTh PECYpPCHBbIE MPOOJIEMBI Pa3BUTHS YEJIOBEYECTBA,
MOMCKAa MyTeW BBIXOAA W3 TJOOATBHBIX JKOJOTHYECKUX TpoOiIeM U oOecredeHus
nepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHAIBLHOMY HCIOJB30BAHUIO MPUPOIHBIX
pecypcoB U (GOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU,

- 3AMHTEPECOBAHHOCTH B MOJTYYEHUN OMOJOTUYECKUX 3HAHUHN B IIEJISIX TOBBIIICHUS
o01Ie KyJbTyphl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, KaK COCTAaBHOW 4YacTu
(GYyHKIMOHATBFHOM TPaMOTHOCTH  OOydamommxcs, (OpMHUPYEMON TMpU  HU3YUCHHUH
OHOJIOTHH;

- MOHMMAaHUE CYIIHOCTH METOJOB IO3HAHUS, HCIOJB3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HMCIOJb30BaTh MOJydaeMble 3HAHUS ISl aHAIHN3a U OOBSICHEHUS
SIBJICHUW OKPYKAIOLIEr0 MHUpA U NMPOUCXOIAIIMX B HEM HU3MEHECHUN, YMEHHUE JIE€JIaTh
000CHOBaHHBIC 3aKJIFOYEHHUS HAa OCHOBE HAy4HBIX (DAKTOB M UMEIOIIUXCS JaHHBIX C

LCJIBIO IMOJYUYCHUA JOCTOBCPHBIX BHIBOJOB,



- CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh OWMOJOTHYECKUE 3HAHUS s
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

- OCO3HaHUE IIEHHOCTHM HAy4YHOW JAEsTeIbHOCTH, TOTOBHOCTh OCYIIECTBIISIThH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO JEATEILHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

- TOTOBHOCTH MW CHOCOOHOCTHh K HENPEPHIBHOMY OOpa30BaHUIO U
caM0OOpa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 OWOJOTHU B
COOTBETCTBHHM C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METANIPEJMETHBIE PE3YJIBTATDI

MeranpenMeTHble pe3ysbTaThl OCBOEHUS ydeOHOoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYUMble Ui  (POPMUPOBAHUS  MHUPOBO33PEHUA  OOYYAIOIIUXCS
MEXIUCITUIUTHHAPHBIE (MEXKIIPEAMETHBIC) OOICHAYYHBIC TMOHATHSA, OTPaKaIoNInue
I[EJIOCTHOCTh HAyYHON KapTUHBI MUpPa U CIEHU(PUKY METOJIOB MTO3HAHHUS, UCIIOJIb3yEMbIX
B ©CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHs, SBIICHUE, MPOIECC, CUCTEMa, HAyJHBIN
(dakT, NpUHLMN, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, UCCIEIOBaHUE,
Ha0II0IcCHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHUX), YHUBEPCAIbHbIC yueOHbIE TeUCTBUS
(mo3HaBaTeIbHBIC, KOMMYHHUKATHUBHBIC, PETYIISTUBHEIE), o0ecIeunBaroIIre
dbopmupoBanre (GYHKIMOHAIBHOW TPAMOTHOCTH M  COLMAJIBHONW  KOMIIETCHIINH
oOyyarommxcs, CIIOCOOHOCTH o0yyJarommuxcs UCII0JIh30BaTh OCBOCHHBIE
MEXIUCITUTUIMHAPHBIE, MHPOBO33PCHUYECCKUE 3HAHWS W YHUBEpCaJIbHBIC Y4cOHBIE
JNEUCTBHUS B IO3HABATEIHOW U COLMAJIBHON IIPAKTHUKE.

MertanpenMeTHbIe pPe3yJabTaThl OCBOEHHUS MPOTPAMMBI  CPEIHEr0  OOIIEro
0o0pa3oBaHUsl TIOJDKHBI OTPaXkKaTh:

OByaieHUe YHMBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSIMMU:

1) 6a3oBble JJOorMYecKHue AeiicTBUA:

- CaMOCTOATENbHO  (OpPMYyIUpPOBaTH W aKTyallU3WpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- WCIIOJNIB30BaTh TPU OCBOCHHWM 3HAHWH MPUEMBI JIOTUYECKOTO MBIIIJICHUS

(amanuza, cWHTE3a, CpaBHEHHUA, KiIaccUPpUKaUMU, OOOOIIEHUS), PACKPHIBATH CMBICI



OMOJIOrMYECKUX MOHATUH (BBIIEIATh UX XapaKTEpHbIE IPU3HAKU, YCTAHABIUBATH CBS3U
C IPYTUMU MOHATHUSAMU);

- ONpEneNsATh LENN JESITEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACATEIBHOCTU C IOCTABICHHBIMU LIESIMU;

- HCTOJb30BaTh OMOJIOTMYECKUE MOHSATHS A 00bACHEHUS (DAKTOB M SIBICHUU
KVUBOU IPUPOJIBL;

- CTPOMTD JIOTUYECKUE PACCYkACHUS (MHIYKTUBHbBIE, IEAYKTUBHBIE, TI0 AHAJIOTUH),
BBIABJIATH 3aKOHOMEPHOCTM UM NPOTUBOPEUYHs B PACCMATPUBAEMBIX SIBJICHHMSX,
(bopMyIIMpOBaTh BHIBO/IBI U 3aKIIOUECHHUS;

- IIPUMEHATh CXEMHO-MOJEIIBHBIE CPEACTBA I IIPEACTABICHUS CYLICCTBEHHBIX
CBA3EH M OTHOLUEHUM B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTUBOPECUUI
Pa3HOTro poJia, BBISIBICHHBIX B Pa3IMYHBIX HHPOPMAIIUOHHBIX UCTOYHHUKAX;

- pa3pabarblBaTh IUIaH pEHIEHUS MPOOJEMbl ¢ YYETOM aHaIU3a HMEIOIIUXCS
MAaTEPUAIBHBIX U1 HEMATEPHUAIIBHBIX PECYPCOB;

- BHOCUTb KOPPEKTUBBI B JCATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH NOCJIENCTBUN AEATEIBHOCTH;

- KOOPJIMHUPOBATH U BHINOJIHATH pabOTy B YCIOBUSX PEalIbHOI0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBHUS;

- pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCIEA0BaTEIbCKHE JeHCTBHS:

- BJQJIETh HABbIKAMU Y4e€OHO-UCCIEIOBATEIbCKON U MPOEKTHOM JESTEIbHOCTH,
HaBbIKaMU pa3peleHus npobieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
IIOMCKY METOJOB PELICHMs INPAKTUYECKUX 3a]1ad, NPUMEHEHUIO Pa3JIMYHbIX METOJ0B
MTO3HAHUS;

- ACMOJIb30BATh PA3JINYHBIC BBl AESITEIBHOCTH MO ITOJIYYEHHUIO HOBOTO 3HAHUS,
€ro MHTepIpeTanuu, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CUTYyalUsiX, B TOM
YHCJIe PU CO3AaHUM YUYEOHBIX U COLIUATBHBIX MPOEKTOB,;

- ¢opMHUpOBAaTh HAYYHBIH THUI MBIILJICHUS, BJIaJ€Th HAYYHOH TEPMHHOJIOTHEMH,

KIIFOYCBBIMU IMTOHATHUAMU U MCTOJaMHU,



- CTaBuUTh U (OpMyJIHpOBaTH COOCTBEHHBbIE 3aJadyd B 00pa3oBaTEIbHON
NESATEIBHOCTU U KU3HEHHBIX CUTYaIUsX;

- BBIIBJISATH TPUYMHHO-CJICICTBEHHBIC CBS3W W aKTyaJIM3WpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ pelieHusi, HaXOJUTh apryMEHTHI Ui J10Ka3aTelIbCTBA CBOUX
YTBEP)KJICHHM, 32/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIIICHHUS,

- AaHAIM3UPOBATh MOJIYICHHBIC B XOJI¢ PEUICHUS 3a7a9d Pe3yIbTaThl, KpUTHICCKU
OILICHUBATh UX JIOCTOBEPHOCTh, MPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSIX;

- 1aBaTh OIEHKY HOBBIM CUTYaIIUSIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

- OCYUIIECTBIISITh IICJICHANPABICHHBIN IMOUCK TEPEHOCa CPEJCTB M CIOCOOOB
JENUCTBUA B MPOPECCUOHAIBHYIO CPENY;

- YMeTh TEPEHOCUTh 3HAHWS B IIO3HABATCIBHYIO M TPAKTHYCCKYIO 00JIacTH
KU3ZHENIEATEIbHOCTH;

- YMETh UHTETPHUPOBAThH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;

- BBIIBUTATh HOBBIC HJEH, NpeajiaraTh OPUTHHAIBHBIC IMOAXOABI M PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmMaumei:

- OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX WHGOpMAIUMHU (TEKCTE y4eOHOTO
MoCcoOUsI, HAyYHO-TIOMYJISIPHOU JIMTEpaType, OMOJOTHIECKUX CIIOBAPSAX U CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0azax JaHHBIX, B VHTepHeTe), aHaIu3upoBaTh HWHPOpPMAIIUIO
Pa3IUYHBIX BUJOB U (DOPM MpecTaBlIeHUs, KPUTUIECKU OIICHUBATH €€ JIOCTOBEPHOCTD U
HEMIPOTHBOPEYNBOCTH;

- (opMynupoBaTh 3anpockl U MPUMEHSTH PA3IUYHBIE METOJbI MPU TOUCKE U
oTbope Omosiorundeckor nHpopMaruu, He0OXOIUMOM ISl BBITIOJIHEHUS YIeOHBIX 3a/1a4;

- TpuOOpeTaTh OMBIT HCIOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJbTYPY AKTHMBHOTO HWCIIOIB30BAHUS Pa3IMUHBIX
MTOMCKOBBIX CHCTEM;

- CaMOCTOSITCIBHO  BBHIOMpPATh  ONTHUMAIbHYIO  (GOpMy  TMpeacTaBICHUS

Oouonornueckoi mHboOpMaIu (CXeMbl, TpapuKu, AUATPAMMBbI, TaOJIUIbI, PUCYHKH H

Jpyroe);



- UCII0JI30BATh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA IPU pabOTe C OMOJIOTUYECKON
uHpopmaIeil: NpUMEHSITh XUMHUYECKHe, (DU3NYECKHe W MaTeMaTU4YeCKUe 3HaKu U
CUMBOJIBI, (hOpMYITBI, a00peBUATYPY, HOMEHKIIATYPY, UCIIOJIB30BaTh M MPEe0OpPa30BHIBATH
3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

- BJIaJICTh HABBIKAMHU PACIIO3HABAHUS U 3aIUTHI HH(MOpMAaIuu, HHGOPMAITMOHHON
0€30MacHOCTH JTMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0menne:

- OCYUIECTBJISATh KOMMYHHUKAIIUU BO BCeX cdepax KU3HU, aKTUBHO y4aCTBOBATH B
JMAJIore WA JUCKYCCUU TIO CYIIECTBY 00CYK1aeMOl TeMbl (YMEHHUE 3a]1aBaTh BOIIPOCHI,
BBICKA3bIBATh CY)KIECHUS OTHOCUTEILHO BBIMMOTHEHUS TIPEIIaracMou 3aa4n, yIUThIBATh
MHTEPECHI U COTIIACOBAHHOCTH MO3UIINI IPYTUX YYACTHUKOB JIMAJIOTa UM IUCKYCCUH);

- pacro3HaBaTh HeBepOaldbHBIC CpEIACTBAa OOIICHWS, IOHMMAaTh 3HAYCHUC
COIMAJTBHBIX 3HAKOB, MPEINOCHIJIOK BOSHHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlud, YMETh
CMSTYaTh KOH(JIUKTHI U BECTH IEPETOBOPHI;

- BIAQJETh PA3IMYHBIMHU CIIOCOOAMH OOIICHHWS W B3aMMOJICHCTBHS, MOHUMATh
HaMEpEHUsl JPYTUX JIOJIeH, TPOSBISITh YBAXKUTEILHOE OTHOIIIEHUE K COOECETHUKY U B
KOPPEKTHOU opMe (HopMyIupoBaTh CBOM BO3PAKEHHUS;

- pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIOJIB30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1esiTeJIbHOCTD:

- TOHMMAaTh W HCIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOW M WHIAMBUIYaJTbHON
paboThl MpU peHIeHHH OUOJIOTHYECKON MpoOsieMbl, OOOCHOBBIBATH HEOOXOJIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHS MPHU PEIICHUN YICOHOW 3a/1a4u;

- BBIOMpaTh TEMAaTUKy WU METOJbl COBMECTHBIX ICHCTBUN € y4E€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH Ka)KJ0TO YjieHA KOJUICKTHBA;

- TpUHUMATh IICIM  COBMECTHOM  JIEATCILHOCTH, OpPraHW30BBHIBATH U

KOOPJAWHHUPOBATH JCHUCTBUSL T1I0 €€ JIOCTHXKEHHUIO: COCTAaBJISITh IUIAH JCWCTBUH,



pacnpenesnsaTh poiau ¢ y4ETOM MHEHUN YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaTbl COBMECTHOM
paboTHI;

- OLICHMBATh KAYECTBO CBOETO BKJIAJIa U KaXXJOT0 YYACTHHKA KOMaHAbl B OOIIUI
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

- TIpemjlaraTb HOBBIE IPOEKThI, OLECHWBATH HJIEU C IMO3UIUHA HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

- OCYLIECTBJISITH IIO3UTMBHOE CTPATErHYECKOE IIOBEACHHUE B PaA3JIMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHre YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

- UCTIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS VISl BBISIBIICHUSI POOJIEM U UX PEIICHUS B
KU3HEHHBIX M YYCOHBIX CUTYAIUAX;

- BBIOUpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JIEBbIC U CMBICIIOBBIE YCTAHOBKHU
B CBOMX JEHCTBHUSX U MOCTYNKAX MO OTHOLICHUIO K KUBOU MPUPOJIE, CBOEMY 3/I0POBBIO
Y 30POBBIO OKPYKAOIIUX;

- CaMOCTOSITEJIBHO OCYUIECTBJISATh IMO3HABATEIBHYIO JESATEIbHOCTh, BBIABISATH
mpoOJIeMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIE 3a/ladyl B 00pa3oBaTENIbHOMN
NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUSX;

- CaMOCTOSITEILHO COCTABJIATH IJIaH PEIICHUS MPOOJIEMBI C YYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

- pacuIMpsITh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEOYTCHUT;

- JleTlaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

- OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

- crtoco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IUPOKOU IPYAUIIUUA B PA3HBIX
0o0NacTsAX 3HAHUM, IMOCTOSHHO TMOBBINIATH CBOW OOpa30BaTENbHBIM U KyJIbTYPHBIM
YPOBEHB.

2) CaMOKOHTPOJIb:



- JaBaTh OLEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBbI B JI€SITEIbHOCTD,
OILICHHBATh COOTBETCTBUE PE3YJIbTATOB EIISIM;

- BIIQJICTh HaBBIKAMHU TI03HABATEIHLHON pedIeKCHH KaK OCO3HAHMS COBEPIIIAEMBIX
JEUCTBUN U MBICIUTENIBHBIX MPOIIECCOB, UX PE3YyJIbTATOB U OCHOBaHUM, UCIOJIb30BATh
puEMBI pedICKCHH 71 OIICHKU CUTYaIlNH, BHIOOpA BEPHOTO PEIICHUS;

- YMETh OICHMBATb PHUCKM MU CBOEBPEMEHHO NPUHUMATH PEIICHUS IO HX
CHUKEHUIO;

- MPUHUMATh MOTHUBBI M apPryMEHTHl JPYyTUX TpPU aHAIU3E PE3yIbTaTOB
NEATEIIbHOCTH;

3) npuHATHE Ce0NA U APYTUX:

- MPUHUMATH ce0s1, MOHUMAasi CBOM HEJIOCTATKHU U JIOCTOMHCTBA;

- MpPUHHMAaTh MOTHUBBI M AapryMEHTHl JPYTHX I[PU AaHaJIu3€ pe3yJbTaToOB
NeATEIIbHOCTH;

- MpU3HABaTh CBOE MPABO U MPABO JPYTUX Ha OIMIMOKU;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MTO3ULIUU JPYTOTO YEJIOBEKA.

HNPEIMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nmporpamMmbl COO 1o 6uonoruu Ha 6a30BOM
YpPOBHE BKJIIOUAIOT crienuduyeckue s yuyeOHoro mnpeaMera «buosiorus» HaydHbIe
3HaHUSA, YMEHUA U CHOCOObl JEWCTBUH MO OCBOEHHIO, HWHTEPIpETAlUU U
npeoOpa30BaHUIO 3HAHWM, BUABI JEATETLHOCTH MO TMOJYyYEHUIO HOBOTO 3HAHHUS U
MPUMEHEHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CUTyallUsIX, a TaKXKe B pealbHbIX
KU3HCHHBIX CUTYyaIlusiX, CBSI3aHHbIX C Ouonorueii. B mporpamme mpenMeTHbie
PE3yNbTAThl MIPEACTABJICHBI IO TO/1aM 00yUYEHUS.

[IpeameTHbIe pe3yabTaThl OCBOEHUS yueOHoro nmpeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPAXKATh:

- ¢(OpMUPOBAHHOCTh 3HAHUW O MECTE W POJIU OUMOJIOTUU B CHUCTEME HAaydHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAYYHOM

KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PEHUS, O BKJIANE€ POCCHUCKUX M 3apyOCKHBIX



yU€HBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTUH, (PYHKIIMOHATIBHON IPAaMOTHOCTH YEJIOBEKA JIJIst
pEelIeHNUs KU3HEHHBIX 3a/1a4;

- YMEHHUE PACKPBIBATH COAECPKAHNE OMOJOTMYECKUX TEPMUHOB U IOHSTHIL: )KU3HBb,
KJIETKa, OpraHu3M, MeTaboi1n3M (0OMEH BELECTB U MPEBpAIllEHUE SHEPTUH), TOMEOCTA3
(camoperyssinus), ypOBHEBasi OpraHu3alUsl *UBBIX CHUCTEM, CaMOBOCIIPOU3BEICHUE
(penponykiusi), HacJAeACTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE;

- yMEHHME u3Jlararb OMOJOTMYECKHEe Teopuu (KJIETOYHAs, XPOMOCOMHAs,
MyTAalMOHHAs, LIEHTpaJbHasl JOrMa MOJIEKYJIIpHOM Onosorun), 3akonsl (I'. Menaens, T.
Moprana, H. 1. BaBunoBa) u yueHus (0 LeHTpaX MHOT0OOOpa3usi U MPOUCXOKIACHUS
KynbTypHbIX pactenuid H. M. BaBunosa), onpenenstb rpaHuipl UX TPUMEHUMOCTH K
KUBBIM CUCTEMaM;

- YMEHHE BJAJE€Th METOJaMH HAay4HOTO MO3HaHUS B OMOJIOTHMU: HAOJIOJACHUE U
ONMKMCAHUE YKUBBIX CHUCTEM, IPOLECCOB U SBJICHUN, OpraHu3alus W MPOBEIACHUE
OMOJIOTUYECKOTO 3KCHEPUMEHTA, BBIIBH)KEHHE TUIIOTE3bl, BBISBICHUE 3aBUCHMOCTH
MEXJIYy HUCCIEIyeMbIMH BEJIMYMHAMH, OOBSCHEHUE IIOJyYEHHBIX pPE3YJIbTAaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUI M 3aKOHOB, YMEHHUE JIeJIaTh BBIBOJBI Ha
OCHOBAHMM MOJYYEHHBIX PE3YyJIbTaTOB;

- YMEHHUE BBIJIETATh CYUIECTBEHHbIEC MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT WU
AYKapHoT, OJJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB:
oOMeHa BEILECTB U MpEBpallleHUsl 3HEPTUU B KIIETKe, (POTOCHHTE3a, MIACTUYECKOTO U
DHEPreTUYECKOro O0OMEHa, XEMOCHHTE3a, MHTO03a, MeHo3a, OIJIOJOTBOPEHMS,
Pa3MHOKEHUs1, UHAUBUIyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

- YMEHHE NPUMEHATH IOJYUYECHHbIC 3HAHUS A1 OOBSICHEHHS OMOJIOTMUECKHX
MPOLIECCOB U SIBJICHUM, JIJISl IPUHATHSA PAKTUYECKUX PEIICHUI B MOBCEIHEBHON KU3HU
C 11eJIbI0 00ecrieueHust 0€3011aCHOCTH CBOETO 37J0POBbS U 3/I0POBbsI OKPYKAIOIIUX JIFOJEH,
COOJIIOJIEHHST HOPM TPaMOTHOTO TIOBEAECHUS B OKpYXKalollled MPUPOIHON cpee,
MOHUMaHUE HEOOXOJMMOCTH HMCIOJIb30BAaHUS JOCTHKEHU COBPEMEHHON OHMOJOTHUU U

OMOTEXHOIOT I JJI pallMOHAJIBHOT'O IIPHUPOAOIIOJIBb30BAHUA,



- YMEHHE peulaTh 3JEMEHTAPHbIE TEHETUUECKUE 3aJa4l Ha MOHO- U JUTHOpUIHOE
CKpEILIMBAHUE, CLEIUICHHOE HaCJElI0BAaHUE, COCTaBIATh CXEMbl MOHOTMOPUIHOIO
CKpEIIMBAHUSA JUIS MIPeIcKa3aHus HACIEAOBAHUS TPU3HAKOB Y OPraHU3MOB;

- YMEHHE BBINOJHATH J1a0OpaTOpHbIE U MpaKTUYECKUE paboThl, COONIOAATH
npasuia npu padbore ¢ ydeOHbIM U Ja00paTOPHBIM 000PYAOBAHHUEM;

- yMEHHE KpPUTHYECKH OIEHUBATh M HHTEPIPETHPOBATH HHPOPMAIHIO
OMOJIOTMYECKOT0 COJEPIKAaHUs, BKIIOYAONIYIO IICEBJIOHAYYHBIE 3HAHUS U3 Pa3IUYHbIX
MCTOYHUKOB (CpeACTBa MaccOBOM HH(OpMAINK, HAYYHO-TIOMYJSPHBIE MaTepHabl),
ATUYECKHE aCHEeKTbl COBPEMEHHBIX MCCIEAOBAaHUNW B  OHOJOTUHM, MEIUIUHE,
OHMOTEXHOJIOTHH;

- YMEHHUE CO3/1aBaTh COOCTBEHHbIE MHUCbMEHHBIE U YCTHBIE COOOLIEHUs, 00001mas
OMOJOrHYecKy0 MH(GOPMALIMIO U3 HECKOJBKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmapat OMOJOTHH.

[IpeameTHbIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPaKaTh:

- ¢(hOpMHPOBAHHOCTH 3HAHUN O MECTE W POJNM OHOJOTHH B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHMU COBPEMEHHOH €CTECTBEHHO-HAYYHOMN
KapTUHBl MUpPa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJl€ POCCHICKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, PYHKIIMOHATHHON TPAMOTHOCTH YEJIOBEKA JIJISt
pelIeHNUs KU3HEHHBIX 33/1a4;

- YMEHHUE PacKpbIBaTh COACPKaHHE OMOIIOTUYECKUX TEPMUHOB M TIOHSTHIA: BUI,
MOMyJISAUS, TEeHO(MOHA, SBOJIONUMS, JBIKYIIME CHIbl ((aKTOpPhI) SBOJIOLUH,
MPUCTIOCOOJICHHOCTh ~ OPTraHW3MOB, BHJI000pa30BaHUE, HSKOJOTUYECKHE (PaKTOPHI,
HKOCHCTEMA, MPOIYLEHTHI, KOHCYMEHTHI, PEIYICHTHI, IIEMH TMHTAHUS, SKOJIOTHUECKas
mUpaMmjia, OMoreoreHos, onocdepa;

- YMEHHE H3araTh OMOJOTHYecKre Teopuu (dBomtormonnas Teopus Y. lapsuna,
CUHTETUYECKAsT TEOPHsl DBOIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH (3apOMABIIIIEBOTO

cxonctBa K. M. bapa, uepenoBaHus riaBHbIX HalpaBlieHH U myTeil sBomtonnu A. H.



CesepuoBa, yuenus o Ouochepe B. W. Bepnanckoro), ompenenstb TpaHUIBl UX
HPUMEHUMOCTH K HBBIM CHCTEMAaM;

- YMEHHUE BJIAJE€Th METOJAAMHU HAYYHOrO MO3HAHHWS B OHMOJIOrMHU: HAOJIOJEHUE U
ONMCaHHWE J>KUBBIX CHUCTEM, MPOIECCOB W SBICHWN, OpPraHU3alUs W MPOBEACHUE
OMOJIOTHYECKOTO AKCIIEPHUMEHTA, BBIIBI)KEHHUE THIIOTE3bl, BBISBICHHE 3aBUCHMOCTHU
MEXIYy HCCIEIyeMbIMH BEIMYMHAMH, OOBACHEHHE TOJNyUYCHHBIX PE3YJIbTATOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHSATHM, TEOPUNH M 3aKOHOB, YMEHHE JeJaTh BBIBOABI Ha
OCHOBaHUU MOJYYCHHBIX PE3yIbTaTOB;

- YMEHHME BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOECHHSI OMOJOTUYECKUX
OOBEKTOB:  BHUJAOB, MOMYyJALMHA, MOPOAYLEHTOB, KOHCYMEHTOB, pEIYLIEHTOB,
OMOTeoIeHO30B M JKOCHUCTEM, OCOOEGHHOCTH  MPOILIECCOB:  HACJIEICTBEHHOU
U3MEHUYUBOCTH, €CTECTBEHHOrO0 OTOOpa, BUA000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpPTraHMU3MOB, JIEUCTBHUS DKOJOTHUECKUX (PaKTOPOB HAa OPTaHU3MBI, IEPEHOCA BEIIECTB U
MOTOKA DHEPTUU B HKOCHUCTEMAax, aHTPOMOTCHHBIX M3MEHEHUH B IKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOr€OXMMHUYECKUX LIMKIIOB B OHochepe;

- YMEHHE TPUMEHATH TMOIYYCHHBIC 3HAHUSA M1 OOBICHEHHS OHMOJIOTHYECKHUX
MPOLIECCOB U SIBJICHUH, AJIsl IPUHATHS IPAKTUUECKUX PEIICHUH B TIOBCEIHEBHOM KU3HU
C IIEJIbIO 00ecTieueHust 0€30IaCHOCTH CBOETO 37I0POBBSI M 37I0POBBS OKPYKAIOIINX JFOACH,
COONIOIGHUS HOPM TPaMOTHOTO TOBEACHHS B OKpYXalollel MpHUpPOAHON cpene,
NOHMMAaHHE HEOOXOIMMOCTH HCIIOJIb30BAHUS TOCTUKEHUI COBpEMEHHOW OMONIOTUY AJIst
paIoHaIBHOTO MTPUPOIOTIONH30BAHUS;

- YMEHHME peuiarh 3JeMEHTapHble OHOJOrMYECKHE 3a/layl, COCTAaBIISITh CXEMbI
MepeHoca BEIIeCTB ¥ SHEPTUH B dKOocHcTeMax (IIENU TUTaHus);

- yYMEHHUE BBINOJHATh JA0OpPaTOpHBIE W TNpakTUYecKue paboThl, COOIIOIATH
npaBuia npu paboTe ¢ ydeOHbIM U Ja00paTOPHBIM 000PYI0BAHUEM;

- yMEHHE KpPUTHYECKH OIEHUBATh H HWHTEPIPETHPOBATH HHQPOPMAIHIO
OHMOJIOTHMYECKOTO COJCpP)KAHMS, BKIIOYAOINIYIO TCEBIOHAYYHBIC 3HAHUS M3 PA3TUIHBIX

HMCTOYHHUKOB (Cpe/ICTBa MacCcOBOWM HWH(OpMAIMK, HAYYHO-TOMYJSPHBIE MaTepUalIbl),



paccMaTpuBaTh TII00ANbHBIE KOJIOTHYECKUE POOIeMbl COBPEMEHHOCTH, (HOPMUPOBATH
M0 OTHOLIIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;
- YMEHHE CO3/1aBaTh COOCTBEHHbIC MUCHbMEHHBIE U YCTHBIE COOOIIEHUS, 00001as

6HOHOFquCKYIO I/IH(I)OpMaHI/II-O N3 HCCKOJIBKUX HCTOYHHUKOB, I'PAMOTHO HCIIOJIB30BATb

MOHSATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NMPOrpamMMbl Bcero Konrpoanmbie Tpakruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! bronoris kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1 Bubmmorexa LHOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKH 8 1 bubmorexa IOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 HKUSHEIESTCIEHOCTS IUICTKE 6 https://m.edsoo.ru/7f41c292
5 PazMHOkeHUE 1 MTHAMBUAYAJIbHOE pa3BUTHE 5 | bubmuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh M U3MEHUYHUBOCTD 3 15 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
8 PesepsHOE Bpems 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME




11 KIIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLie
Ne i/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
1 ) 3] 1
BOTHOMHOMHAT DHOJOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 Bu6moteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OK aroIas cpeaa 5 1 bubmorexa HOK
p pyzaiot pedl https://m.edsoo.ru/7f41cc74
b K
4 Coo0111ecTBa U DKOIOTHUECKUE CUCTEMBI 9 noamotexa O
https://m.edsoo.ru/7f41cc74
b K
5 PesepBHOE Bpems 2 nomotexa O
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne ara nudgpoBbie
Tema ypoka KonrTpoabubie IIpakTnueckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
bubnunorexa LIOK
1 buoiiorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edso0o.ru/863e632a
MeTo bl TTO3HAHUS KUBOM
npupojsl. [Ipaktudeckas padora
bHp P P bubnunoreka LIOK
2 Ne 1 «Mcnonb3oBanue pa3iMuHbIX 1 0.5
https://m.edso00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonoruyeckue cucTemsl, | bubmuoreka [IOK
MPOLIECCH] U UX U3YYCHUE https://m.edsoo.ru/863e6564
4 XuMH4YecKkui coctaB KieTku. Bona 1 bubnuoreka [{OK
Y1 MUHEPAJIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6nunorexa LIOK
5 benku. CoctaB u cTpoeHne OCIIKOB 1
P https://m.edsoo.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3y4yenue | 0.5 bubmuorexa [IOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTH KaTajasbl)»
b K
7 VYranesonsl. JIunmuasl 1 nGmroTexa O

https://m.edsoo.ru/863e6870




bu6nmoreka [IOK

8 Hywrennossie kncaotsl. AT® https://m.edsoo.ru/863e6d5c

9 Hcropus u meTonbl n3y4eHus bubnuoreka [JOK

kietku. Knerounas teopus https://m.edsoo.ru/863e6e88

10 KneTka kak nenoctHas xuBas

cucrema
CrpoeHnue 3yKapuoTUYECKON
kietku. JlabopaTopHas padora Ne 2
«M3yueHue cTpoeHUs KIETOK Bbu6mmoteka [JOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 1o MEKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTTUCAHUE»

12 OOMeH BeleCTB WK META00IN3M Bubmiorexa OK
https://m.edsoo0.ru/863e766¢
bubnuoreka [IOK

13 Potocmres. XemocHnres https://m.eds00.ru/863¢7¢98

14 DHepreTudeckuii o0OMeH bubmmorexa LIOK
https://m.edsoo.ru/863¢e7aae

JKu3HeHHBIN MK KIETKH.
Jlenenue kineTku. MuTos.
s JlaGopaTtopHnast pabota Ne 3 0.5 bubmuoreka [IOK
«Habmronenne MUTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYMKA KOpeIIKa Jiyka Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTes 6enka. Peakius bubnunorexa LIOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsmus — OnocuHTE3 OENKa bubmmorexa [TOK

https://m.edsoo.ru/863e796e




18 Hexierounsie popmbl )KU3HU — bubnmnoreka HOK
BHUPYCBI https://m.edsoo.ru/863e7540

bu6nmmoreka [IOK

19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e
bubnunorexa LIOK

20 Meii

1os https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.

)1 JlaboparopHas pabota Ne 4 0.5 bubmmoreka [JOK
«3yueHue CTpOeHUS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»

” NuauBuayanbHOE pa3BUTHE bubnunoreka LIOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
I'enernika — Hayka o

bu6mmoteka IIOK
23 HaCJIEICTBEHHOCTH U
https://m.edso00.ru/863e8612
M3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MpU3HAKOB. MOHOTHOpHUIHOE bubmmorexa [TOK
P ’ puA https://m.edsoo.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKPEIUBaHUE.
25 élaI(OH iejaBHcmforlg bubmmorexa [TOK
https://m.edsoo.ru/863e89a4
HaCJIeI0BaHUS TPU3HAKOB
CuernuieHHOe Hacae10BaHNe
26 npusHakoB. JlabopaTopHas pabora 0.5 bu6muoreka [JOK

Ne 5 «M3yueHue pe3ynbpTaToB
MOHOTHOPUAHOTO U TUTHOPUIHOTO

https://m.edsoo.ru/863e8c60




CKpEIIUBaHUS Y IPO30(HIIBI HA
TFOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nona. HacinenoBanue 1 bubnunorexa LIOK
MPU3HAKOB, CLIEIUIEHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
M3menunBocTh. HeHacneacTreHHas
U3MEHUYUBOCTh. JlaboparopHas

abota Ne 6. U3yuenue
28 f\)&OHI/I(l)I/IKaHHOHZEﬁ 1 0.5 buGnuorexa [IOK
https://m.edsoo.ru/863e8efe
W3MEHYMBOCTH, IIOCTPOCHHE
BapHAIlMOHHOTO PAaa U
BapUAIMOHHON KPUBOI»
HacnencrBenHass ”BMEHUYUBOCTb.

29 JlaboparopHuas pabota Ne 7. 1 0.5 bubmmoreka [JOK
«AHamu3 MyTalui y 1po30(uisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOIIperapaTax»

bubnunoreka LIOK

30 I'enerika denosexa I https://m.edso00.ru/863e8d78
PesepBHeIit ypok. O600111€HNE TT0

31 teme «HacnencTtBeHHOCTh U 1
M3MEHYMBOCTH OPraHU3MOB)

bubmmoreka IIOK

32 Cenexuus Kax HayKa u nponece I https://m.edsoo.ru/863e9214

3 MeTobl U TOCTHKEHUS CeJICKIINHU 1 bu6mmoreka IIOK
pPacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e¢9214

34 buoTrexHomorus Kak oTpacib 1 bubnmoreka [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBHIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME




11 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara ungposbie
Tema ypoka Konrpoabnubsie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
1 OBOJIIOLIMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa LIOK
t A i https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHS NpeAcTaBIeHUN 1 Bbu6mmotreka [JOK
00 3BOJIIOLUU https://m.eds00.ru/863e¢9570
b K
3 MukposBoronus 1 nbmmorexa IO
https://m.edsoo.ru/863e9cle
[Tomynsius kak eMeHTapHas
€IMHULIAa BUJA U SBOJIIOIUH.
bubnunoreka LIOK
4 Jlaboparopuas padota Ne 1 1 0.5
https://m.edsoo.ru/863e99¢c6
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBroKymiye cuibl (3JeMeHTapHbIe | bubmmnoreka HOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
b K
6 EctectBenHsblit 0TO0p U €ro Gpopmbl 1 nomorexa O
https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BONMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3zoBanue. JlabopaTtopHas 1 0.5 bubnuotexa [JOK
paborta Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpraHUu3Ma U
€€ OTHOCUTEIBLHOTO XapaKTepa»
g Hanpasnenus u mytu 1 bubmuoteka [JOK

MaKpO3BOJIOIHH

https://m.edsoo.ru/863e9cle




9 Heob6patumocTs 3BOIIONINH
WcTopus xu3Hu Ha 3emiie U
10 METObI €€ N3YUECHHUS
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnuoreka [JOK
Ha 3emuie https://m.edsoo.ru/863eaSab
12 PazuTue xu3Hu Ha 3emMJie 1o Hpam bubmuorexa [IOK
U TIepuojam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIIUU
PaCTUTENTBHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubmmoreka [JOK
«3yuyeHne UCKOITaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUICKLIHSIX )
14 CoBpeMeHHas cucrema bubmmoreka [JOK
OpPraHnuvyecKkoro Mupa https://m.edsoo.ru/863ea48e
s DBOJTIOLIHS YEJIOBEKa bubnuoreka [{OK
(anTpoOMIOreHe3) https://m.edsoo.ru/863eac2c
16 JIBmoxymiue cuibl (paKTopsl) bubnuoreka [{OK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLNU
YeJoBeKa
13 UYenoBeueckue packl ¥ MPUPOIHBIE bubnnorexa [JOK
aJiarTalyy 4eJ0BeKa https://m.edsoo.ru/863eaea?
PesepBHelit ypok. O600IIEHHE 10
19 TeMme «BO3HMKHOBEHHE U Pa3BUTHE
YKW3HU Ha 3eMIie»
20 DKoJ0rus Kak HayKa



Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6nmmoreka [IOK

21 baxTopsl https://m.edsoo.ru/863eafec
AbGuoTtnveckue HakTopsbI.
JlabGopaTopHas padota Ne 3.
«Mopdonoruyeckne 0COOCHHOCTH

22 pacTeHUH U3 pa3HbIX MECT 0.5 bubmorexa HOK

https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BUTHE YEPEHKOB KOJICYCa»
bubnuoreka [{OK

23 brotieciue gairopot https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisiuu. [Ipaktuueckast pabora

24 No 2 «Iloacuér mnoTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»

)5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OHMOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI bubmmnoreka HOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBbIE TIOKa3aTeNN

7 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnuoreka [IOK
nupaMuibl. CBOHCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5Sfa
Cyxkueccus

28 [IpupoaHbIe SKOCUCTEMBI

29 AHTpPONIOT€HHBIE IKOCUCTEMBI

30 buocdepa — rinobanpHas bu6muoreka [JOK

3KOCUCTEMA 3EMITHA

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




31 3aKOHOMEPHOCTH CYILIECTBOBAHUS | bubnmnoreka HOK
ouochepsr https://m.eds00.ru/863ebd 16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O600611eHIE

34 TeMbl «Co00IIIeCTBa 1 1
9KOJIOTUYECKHUE CUCTEMbI»

OBILIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJTACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero o01ero odpa3oBanusi

ChopMupOBaHHOCTH 3HAHUI O MECTE U PO OMOJIOTHH B CHCTEME HAYYHOT'O
3HaHUS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAYYHOU KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O BKJIAJE POCCHHCKIX
U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMONOTHH; (DYHKIIMOHATEHON
IPaMOTHOCTH YeJIOBEKa JUUIsl PELICHUS KU3HEHHBIX 33124

YMeHue packpblBaThb COJAEpKaHHE OMOJIOIMYECKUX TEPMHUHOB M IOHSATHI:
KW3Hb, KIIETKA, OpraHu3M; MeTaboiu3M (OOMEH BEIIEeCTB U MPEBPAIICHHE
SHEPTHUH), TOMEOCTa3 (camMoperyssius), ypOBHEBas OpPraHU3alUs >KUBBIX
CHCTEM, CaMOBOCIIPOM3BeJCHHE  (PEHpOAYKIUs),  HACJIEACTBEHHOCTD,
HU3MCHYUBOCTb, POCT U pa3BUTUC

YMenue wusnaratb OUOJOTMYECKHE TeOpuUU (KJIETOYHAs, XPOMOCOMHAs,
MyTanuoHHas ), 3akoHsbl (I'. Mennens, T. Moprana, H.W. BaBunoBa) u yuenus
(0 meHTpax MHOrooOpas3usi U MPOUCXOXKACHUS KyJIbTypHBIX pactenuid H.U.
BaBuiioBa), onpeensarh rpaHullbl UX IPUMEHUMOCTHU K KUBBIM CHCTEMaM

YMeHue BJIAZACTb METOJaMH HAYYHOT'O ITIO3HAHUSA B OHOJIOrUH (H36J'II-OI[6HI/IG n
OIMMCAHUC JKUBBIX CHCTCM, IPOLECCOB U ﬂBHeHHﬁ; opraHu3anusa H
IIpOBCACHUC OHOJIOTUYECKOI0 OKCIICPUMCHTA, BBIJIBUXXCHHC THUIIOTC3bI;
BBISABJICHUC 3aBUCHUMOCTU MCKAY UCCICAYCMBIMH BCIIMUWHAMU, 00BsICHEHHE
MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ u
3aKOHOB; YMCHHUC ACJIATh BBIBOJbI HA OCHOBAHWH ITOJTYYCHHBIX pCSYJ'II)TaTOB)

YMeHHE BBIIEIATh CYIECTBEHHBIC IPU3HAKA BUPYCOB, KJIETOK IIPOKApPHUOT U
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTHU
IpoLeccoB OOMEHa BEIIeCTB W MPEBpAlleHHs] D3HEPTUU B  KIETKE,
¢doTocUHTE3a, MIACTUYECKOTO M 3HEPreTHYeckoro oOMEeHa, XEMOCHHTE3a,
MHTO3d, Me€HO03a, OIUIOJOTBOPEHUS, PA3MHOXKEHHUSA, WHIUBHIYAIBHOIO
pa3BUTHs OpraHu3Ma (OHTOTreHe3)

YMCHI/IG HpI/IMeHSITI) HOJ'Iy‘-IeHHI)IG 3HAHUA OJIA O6”I)$[CH€HI/I$I 6I/IOJ'IOFI/I'-ICCKI/IX
MPOLIECCOB U SBICHWM, Ui TPHUHITUS MPAKTHUYECKUX pEIICHHH B
TIOBCETHEBHOM KU3HHU B LIEJIAX o0ecrieueHus 0€30MacHOCTH CBOETO 3/I0POBbs
U 370pOBbSl OKPYXKAIOIIMX JIIOJEH, COONMIOJIEHUST HOPM TPaMOTHOTO
MOBEJICHUS B OKPYKAIOIIEH MPUPOTHON Ccpesie; MTOHUMaHNE HEOOXOIUMOCTH
WCIOJIb30BaHUs JOCTH)KEHU COBPEMEHHOM OMOJIOTHH U OMOTEXHOIOTUIA AJIst
PaIMOHAIBFHOTO MTPHPOJIOTIOIB30BAHUS

VMmenune pemaTtb OSJICMCHTAPHBIC TCHCTHUYCCKUE 3aJadyd Ha MOHO- H
,Z[PIFI/I6pI/I,Z[HOe CKpCHIMBAHUC, CHICTIIICHHOC HACIICAOBAHUC, COCTABJIATHL CXCMbI
MOHOFI/I6pI/I)IHOFO CKpCIIrMBaHUA JUIA IMpECaACKasaHus HacjaceaJO0BaHUsA
IIPHU3HAKOB Y OpTaHU3MOB

YMeHue BBINONHATH Ja0OpaTOpHbIE M MpaKTHYeCKue paboThl, cOOI0AATh
MpaBWia Ipu paboTe ¢ yueOHbIM U J1abopaTOPHBIM 000pyA0BaHUEM




YMeHHe KpPUTUYECKH OLICHWBAaTh M HHTEPHPETHPOBATH HHPOPMALHUIO
OMOJIOTMYECKOT0 COJIEpKaHMsI, BKJIIOYAIOUIYIO IICEBJOHAYYHbIC 3HAHUS W3
paznuuHbiX HcTouHMKOB (CMMH, HaydHO-TONMyJIIpHBIE MaTepHalibl);
TUYECKHE aCIEKThl COBPEMEHHBIX HUCCIIEOBaHUI B OMOJIOTUH, MEIULMHE,
OMOTEXHOJIOTUU
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11 KITACC

Kon

NPOBEPAEMOro
pe3yabTara

YMeHue co3aBaTh COOCTBEHHBIC INHCBMEHHBIE W YCTHBIE COOOIICHUS,
000011ast OMOJOTHYECKYI0 HMH(POPMAIMIO W3 HECKOJBKHX HCTOYHUKOB,
IPaMOTHO UCTIOJIb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero o01ero odopa3oBanusi

ChopmupoBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-
HAYYHOH KapTUHBI MUpPa U HAYYHOTO MUPOBO33PEHHUS; O BKIIAJIE POCCUHCKUX
1 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OMONOTHH; (DYHKIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl peIICHHsI )KU3HEHHBIX 3a1a4

YMeHue pacKphIBaTh COJEPIKaHWE OUOJIOTUYCCKUX TEPMUHOB U TTOHSITHIA:
BUJ, TOMYJSIIMA, TeHO(MOHJ, SBOJIONUS, IBMXKYIIHE CHIBI ((aKTopbI)
9BOJIIOLIMM,  MPUCIOCOOJIGHHOCTh  OpPraHM3MOB,  BUA000pa3oBaHUE,
IKOJIOTUYECKUE  (AKTOPBI, DKOCHUCTEMa, MPOAYICHThI, KOHCYMECHTHI,
peAyUEHTHI, IENU MUTaHHUS, JKOJOTWYECKAas MUpaMuia, OHOreoIeHO3,
ouocdepa

YMenue wusznarath OHOJOTHYECKHE TeOpuu (IBOTIONMOHHAS Teopus Y.
JlapBuHA, CUHTETHUYECKAsh TECOPHUS DBOJIONNHN), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogsimeBoro cxoactsa K.M. bapa, uepenoBanus rnmaBHbIX HallPaBICHUN U
nyteit aBomoruu A.H. CesepiioBa, yuenus o 6uocdepe B.M. Bepnaackoro),
OTIPEAEIISATh TPAHUIIBI UX TPUMEHHUMOCTH K )KMBBIM CHCTEMaM

YMmenue BJIAZICTb MCTOAAMU HAYYHOI'O ITIO3HAHUS B Ounosorun (HaGHIO,[[eHI/Ie
U OIIMCAaHUE JKHBBIX CHUCTEM, IIPOLECCOB U ﬂBHeHI/If/'I; opranuzanus Hu
IMPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABUIKCHUC THUIIOTE3LI;
BBIABJIICHUEC 3aBUCHUMOCTH MCXKY UCCICAYCMBIMU BCIIMYMHAMU, 00BsACHCHHE
MOJIYUYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ n
3aKOHOB; YMCHHUC ACJIATh BBIBOJbI HA OCHOBAHWH ITOJTYYCHHBIX pe?,YJ'II)TaTOB)

YMeHHe BbIIENATh CYLIECTBEHHBbIE MPHU3HAKH CTPOEHHUs] OMOIOTHYECKUX
O0OBEKTOB: BHJIOB, TOIMYJSINHA, MPOTYIEHTOB, KOHCYMEHTOB, PEIyIEHTOB,
OMOTeO1IeHO30B M JKOCHUCTEM; OCOOCHHOCTH IPOLECCOB HACIEACTBEHHON
W3MEHUYUBOCTH, €CTECTBEHHOT'O otbopa, BUJI000pa30BaHUs,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB, JEUCTBHS JKOJIOTHYECKUX (PAKTOPOB Ha
OpPTaHU3MBI, TIEPEHOCAa BEIIECTB W TIOTOKA JSHEPTrHH B JKOCHUCTEMaX,
aHTPOIIOTEHHBIX U3MEHEHHH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYyroBOpOTa
BEIIIECTB U OMOTEOXUMHUYECKUX ITUKIIOB B OMocdepe

yMeHI/Ie HpI/IMeHHTB HOJ'Iy‘—IeHHI)Ie 3HAHUA HJIA 06’BSICHGHI/I$I 6I/IOJ'IOFI/I'-ICCKI/IX
MPOLIECCOB W SBJICHWM, s TPUHATUS TMPAKTUYECKUX PEIICHUN B
MTOBCETHEBHOM KU3HHU B IEJIAX 00ecriedeHus1 6€301MacHOCTH CBOETO 3/I0POBBS
M 3JI0POBbSl  OKPYKAIOIIUX JIOJIeH, COOMIOACHUS HOPM TPaMOTHOTO




MOBEJICHHSI B OKPY’KAIOIIEeH MPUPOIHON cpe/ie; HOHUMaHHe HEOOXOIMMOCTH
WCIOJIb30BAaHUS JIOCTH)KEHUN COBPEMEHHOI OHOJIOTHH Ui PalliOHAIBHOTO
IIPUPOIOIOIB30BAHUS

YMeHue pemarh JIeMeHTapHbIe OMOJIOTHYECKHE 3aa4H, COCTABISTh CXCMBI
HepeHOca BEIIECTB U SHEPTUH B SKOCUCTeMaX (LISIU MUTAHHS)

VMeHHE BBIIOIHATH JIA0OPAaTOpHBIE W HpPaKTUYeCKHe padoThl, COOIII0AATH
npaBuja mpu padoTe ¢ y4eOHBIM U J1a00paTOpHBIM 000PYIOBAHUEM

YMeHHue KpPUTHYECKH OLEHUBAaTh W HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTMYECKOT0 COJEpXAaHUS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHMS M3
paznuuHbiX ucTouHukoB (CMMU, HayyHO-mONyJSIpHBIE MaTepUalbl);
paccMaTpuBaTh I[100AJIbHBIE 3KOJIOIMYECKHE IpPOOJeMbl COBPEMEHHOCTH,
($hopMHPOBATH MO OTHOMIEHUIO K HUM COOCTBEHHYIO IMO3UIIUIO

10

YMmeHue coznaBaTh COOCTBEHHbBIE IMUCHBMEHHBIE W YCTHBIE COOOIICHMUS,
0000m1ast OWoNOrMYecKyr0 HH(POpPMANUIO M3 HECKOJIbKHX HCTOYHHKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBINA anmapaT OHOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

buonorusa xax HayKa

1.1

1.2

2

2.1

buonorus — Hayka o xuBoi mpupoje. Pons Ouonoruu B (OpMUPOBAHUH COBPEMEHHON
Hay4YyHOU KapTuHBI Mupa. CucremMa OMOJOTHYECKUX HAyK

MeTo/1bI TO3HAHUS KUBOUM TIPUPOIBI (HAOIIOICHUE, SKCIICPUMEHT, ONMUCAaHUE, U3MEPEHUE,
KJ1accuukanms, MOJEITMPOBaHNUE, CTATUCTHYECKAsE 00pabOTKa JTaHHBIX )

JKuBnIe cCTEMBI U BX opraHu3anus

JKubie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. CBOMCTBAa OMOCHCTEM
U UX pazHooOpasue

22

3.1

YpoBHM  opraHuzauuud  OHMOCHCTEM:  MOJEKYJISPHO-TE€HETUYECKUIl,  KJIETOYHBIH,
OpraHU3MEHHbIH, MONYJAUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

XUMHUYECKUH COCTaB KJIETKU. XUMUYECKHE 3JIEMEHTBI: MaKpO3JIEMEHThI, MUKPO3JIEMEHTHI.
Bona u MunepanpHbie BeliecTBa. MYHKIUMU BOABI U1 MUHEPAIbHBIX BELIECTB B KIIETKE.
[onnep:kaHue 0OCMOTHYECKOro OajlaHca

3.2

benku. CocraB u cTtpoeHue 0eIK0B. AMHHOKHCIIOTE — MOHOMEpHI OekoB. HezameHumbie
Y 3aMEHUMbIe AMHUHOKHCIIOTH. AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYphI OEIKOBOM
MOJICKYJTBI (IEPBUYHASI, BTOPUYHAS, TPETHYHAS M YCTBEPTUIHAS CTPYKTYpa). XUMHUCCKUE
cBoiicTBa OenkoB. buonornueckue GpyHKMN 6EIKOB.

®epMeHThl — Ouosiornyeckue kKaranuzaropbl. CTpoeHue QepMeHTa: aKTUBHBIM LIEHTD,
cyOctpatHas cneuuduunocts. Kodepmentsl. Butamunbel. Otnuumns (epMeHTOB OT
HEOPTaHWYECKUX KaTAJIN3aTOPOB

3.3

34

VYrieBobl: MOHOCaXapuabl (TJII0K03a, pu003a 1 Ie30KCUpro03a), qucaxapuibl (caxaposa,
JIAKTO3a) M MOJHUcaxapusl (Kpaxmall, TIMKOTeH, LelIioo3a). buonornyeckue GpyHKuun
YTIIEBOIOB.

Jiunuapl:  TpUrAULEepHubl, cTepounsl, ¢ochomunuasl. [mapodmibHO-rHIPOdOOHBIE
cBolicTBa. buonornyeckue pynkunn munuaoB. CpaBHEHHE YTIIEBOIOB, OCIKOB U JIMTTHIOB
KaK HCTOYHHMKOB SHEPTUU

Hyxneunnossie kucnorel: IHK 1 PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenue u pynkuuu JHK. Ctpoenue u pynkunu PHK. AT®: ctpoenue u pyHkuu

3.5

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpHL. Metoasl N3YUYCHUA KIICTOK

3.6

Krnetka xak nenoctHas sxuBasi cuctema. OO1ue npu3Haky KJIETOK: 3aMKHYyTasi Hapy»Hasi
MeMOpaHa, mosekyinbl JIHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oenka

3.7

Tunsl KkiIeTOK: dsyKapuoTHYecKas U mpokapuoThueckas. OCOOEHHOCTH CTPOEHUS
npokapuoTHyeckon kietku. Knerounas crenka OGaxtepuil. CTpoeHHe 3yKapuOTHYECKOM
kJ1eTKU. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAsl CTEHKa, MIMKOKAIMKC, UX (DYHKIUH.
[Tnazmartuyeckass memOpaHa, e€ cBoicTBa W ¢yHkuuu. Lluromnasma um e€ OpraHoMIBbL
OnHomeMOpaHHBIE OpraHouJbl KJIETKU: H3HJoIIa3martudeckas cerb (JIIC), anmapar
I'onbmxu, mu3ocoMsbl. I1omyaBTOHOMHBIE OPraHOWABI KJIETKW: MUTOXOHIPHUH, IUIACTUIBL.
[TpoucxoxxaeHre MUTOXOHAPUN M TutacTua. Bunbl mnactun. HememOpaHHBIE OpraHOUIBI




3.9

KIIETKH: pHOOCOMBI, KJIETOYHBIHN IICHTP, PECHUYKH, KI'YTHKH. DYHKIIUU OPraHOHUIOB KIIETKH.
Bxirouenus

Snpo — perynaropHslil eHTp kieTku. CTpoeHue aapa: saepHas 000Ji0uKa, Kapuoruiasma,
XPOMATHUH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIIECTB B KIICTKEC

H(PI?)HCI[CHT@J’IBHOCTB KJIICTKHU

4.1

4.2

4.3

OOmeH BemiecTB, WM MeTa0oaM3M. AccUMWIALUS (TUTACTHYECKUH OOMeH) W
JTUCCUMWIIALIUS (JHEPTETHUECKUIT 0OMEH) — JIBE CTOPOHBI €IMHOTO TPOoIIecca MeTaboIM3Ma.
Tunsl oOMeHa BemecTB: aBTOTPOPHBIA U reTepoTpodHbIid. Poib dhepMeHTOB B 00MeHe
BEIIECTB ¥ MPEBPAIICHUU SHEPTHH B KIICTKE

@dorocunte3. CBeroBas u TeMmMHOBas ¢a3bl ¢orocuHTe3a. Peaknuu (oTocuHTE3.
D¢ dexkruBHOCTh (hoTOCHHTE3a. 3HaYeHHE (POTOCHHTE3a JUIS JKM3HU Ha 3emuie. BrusHue
yclIoBUH cpeapl Ha (DOTOCHMHTE3 W CHOCOOBI MOBBIMIEHUS €ro MPOAYKTHBHOCTH Y
KYJIbTYPHBIX PACTECHHIA.

XeMocuHTe3. XEMOCUHTE3UPYIONUEe OaKTepuu. 3HAUYCHUE XEMOCHHTE3a IS JKU3HH Ha
3emiie

OHepreTnyeckuii oOMeH B  kieTke. PacimieruieHue  BelIecTB, BbAEICHHE U
aKKyMYJIHDOBAHME SHEPruu B KIETKE. OTallbl 3Hepreruuyeckoro obmena. [nmkomnus.
bpoxenne wu ero Buapl. KucimopogHoe OKuclieHHE, WM KIETOYHOE JIbIXaHHE.
O PeKTUBHOCTD YHEPTETHUSCKOTO OOMEHa

4.4

4.5

5.1

Peaknum matpuunoro cunTte3a. ['enermueckas wunHpopmamus u JIHK. Peamuzamus
reHeTUYeCcKO nHpopmanuu B kieTke. ['eHeTnueckuil Koa u ero cBoicTBa. TpaHCKpUIILIUSA
— matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres 0enka. KogupoBanue aMuHOKHUCIIOT.
Poaw pubocom B OrocuHTe3e Oenka

Hexknerounsie ¢popmsl xxu3nu — BUpychl. Mctopus otkpeitust Bupycos ([1.1. iBaHOBCKUiA).
Oco0eHHOCTH CTPOEHUS M IKU3HEAESITENbHOCTH BUpPYcOB. bakrepumodaru. bonesnu
pacTeHMii, JKUBOTHBIX MU YeJOBEKa, BbI3bIBacMble BUpycamu. Bupyc mmmyHoaeduimra
yenoeka (BIY) — BozOynurens CIIM/la. [Ipoduaktuka pacnpocTpaHeHUs] BUPYCHBIX
3a0oseBaHui

PasMHOkKEeHME 1 HHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

Krnerounslii mukmn, Wi >KU3HEHHbIM UK KieTku. WuTepdasa m murto3. Ilpoueccsl,
npoTekaromue B uaTepdasze. Permukanus — peakuus marpuyHoro cunresa JJHK. Ctpoenue
XpoMOCOM. XPOMOCOMHBIH HAa0Op — KapuOTHUN. JIUMJIOWAHBIA W TalJOWJIHBIN
XpOMOCOMHbIe HaOophl. Xpomaruabl. LluTONOrHMuUecKHe OCHOBBI pPa3sMHOXKEHHUS U
VHJIMBHUIYaJIbHOTO Pa3BUTHUSI OPTaHNU3MOB.

Henenne knetkn — Muto3. Cragum murtosa. Ilponeccel, mpoucxonsiiye Ha pa3HbIX
CTaJMsIX MUTO3a. BMOJIOrMYeCcKnili CMBICT MUTO3a

5.2

5.3

54

@opmbl  pa3sMHOXKEHHUSI OpraHW3MoOB: Oecmojioe U TojoBoe. Buasl Oecronoro
pa3MHOXXEHHA:  JEJIEHWE  HaJBOE€, IIOYKOBAHWE OJHO- ¥  MHOTOKJIETOYHBIX,
CropooOpa3oBaHHe, BEreTaTUBHOE pa3MHOXKEHHe. VICKycCTBEHHOE KJIOHHMPOBAaHHE
OpPraHMU3MOB, €r0 3HaYEHHE ISl CEIEKLUN

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYHUS OT OECTOIOTO.
Meito3. Cragun meno3za. [Ipoueccsl, mpoucxonasmme Ha ctaguax Meiosa. [loBeneHnne
xpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii cMbIci ¥ 3HaYEHUE Mei03a

I'amertorenes — nponecc 06pa3OBaHI/ISI IMOJIOBBIX KJICTOK Y KUBOTHBIX. IIonoBbIe XKeme3bl:
CEMCHHUKHN W SHMYHHUKU. O6pa3013aHI/Ie U PasBUTHUC TIIOJIOBBIX KIIETOK — TaMCT
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6.1

(cmiepmaTo3ouy, SHIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHUS
SMIIEKJIETOK U criepmaTo3ouoB. Omnogorsopenue. [laprenorenes

NunuBuayanpHOE pa3BuTHE (OHTOreHe3). DOMOpPHOHAJIBHOE pa3BUTHE (IMOpHOTEHE3).
Dranbl SMOPUOHAIEHOTO Pa3BUTHSI Y ITO3BOHOYHBIX KHUBOTHBIX: JPOOJICHUE, TaCTPYIISALIUS,
opranorere3. IlocTaMOpuoHaIbHOE pa3BUTHE. THIBI MOCTAIMOPHOHAIBLHOTO Pa3BUTHSL:
npsiMoe, HempsiMoe (JTMYMHOYHOE). BrusiHue cpeipl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIC YPOICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 I[BETKOBOTO PACTEHUS: CTPOSHUE CEMEHH, CTATUU
pa3BUTHSI

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

IIpenmer u 3agaunm reHetuku. Vcropus pa3sBUTUS TEHETMKH. BKiag poCCHMCKUX U
3apyOEKHBIX YYEHBIX B Pa3BUTHE TEHETHKH. MeETOAbl T€HETHKH (THOPHUI0IOTUYECKUH,
LUTOI€HETUUECKUH, MOJIEKYJISIpHO-IreHeTHuecKuil). OCHOBHbIE I'€HETUYECKHE MOHSATHSL.
I'eHeTH4eCKass CUMBOJIMKA, UCIIOJIb3YEMAsl B CXEMaxX CKPELIMBAaHUN

6.2

3aKOHOMEPHOCTH  HACJICJIOBAaHUS  MPHU3HAKOB, ycTaHOBIeHHbIe [. MeHaenem.
MOHOTHOpHIHOE CKpelIMBaHUE. 3aKOH €AMHO00pa3us TMOPHIOB IEPBOIO MOKOJICHHS.
[IpaBuno noMuHUpOBaHUS. 3aKOH pacIICIUICHUs MPU3HAKOB. ['MIOTE3a YUCTOTHI ramer.
[TosHOE ¥ HEMOJHOE TOMHUHUPOBAHUE.

JluruOpuHOEe  CKpellMBaHUE. 3aKOH HE3aBHCHMOIO  HACJICJIOBAaHHMS  IPU3HAKOB.
[utoreneTnvyeckue  OCHOBBI ~ AUTHOPUIHOTO  CKPEIIMBAHUS.  AHAIH3UPYIOIIEE
CKpemuBanue. VICHonb30BaHWE AHAIM3UPYIOMIETO CKPEIIMBAHHUS IS OIPEICIICHHS
TeHOTHIIa 0co0Hn

6.3

6.4

6.5

6.6

CuemnieHHoe HacienoBaHue ImpusHakoB. Pabora T. Moprana 1o cremjieHHOMY
Haclle/IoBaHUIO TeHOB. HapylneHue cueruieHuss TeHOB B pPe3ylbTaTe KpPOCCHHIOBEpA.
XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeThuecKrue KapThl.

I'eneTtnka nona. XpoMOCOMHOE OIpe/ieieHne Moa. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI.
TI"'omorameTHBIE B rereporaMETHbIC OPraHu3MBbI. HaCJ'IeI[OBaHI/Ie IMPHU3HAKOB, CLCIIVICHHBIX C
10JIOM

N3menunBoCTh. BHAbl N3MEHUMBOCTH: HEHACIEACTBEHHA U HAcIeACTBeHHas. Poib cpenbl
B HEHACIEACTBEHHOM  M3MEHYMBOCTH. XapakTepuctuka — MOIU(UKALHOHHON
M3MEHYMBOCTHU. BapuanimoHHbIN psj M BapuallMoHHAs KpuBad. Hopma peaknuu npusHaka.
KonuuecTBeHHble M KauecTBEHHbIE MpPU3HAKM M HMX HopMma peakuuu. CBoiicTBa
MOJIU(UKAITTOHHONH N3MEHYHBOCTH

HacnencrBeHHasi, MM T€HOTUIIMYECKAsl, M3MEHUYMBOCTh. KOMOMHATHBHAS N3MEHYHUBOCTD.
Meii0o3 1 MOJOBOM MpoliecCc — OCHOBAa KOMOMHATHBHOM WM3MEHUMBOCTH. MyTalMOHHas
n3MeHuuBoCTh. Kiaccudukarus mytanuii: reHHbIe XpOMOCOMHBIE, TeHOMHbIE. YacToTa 1
NpUYUHBL  MyTanuii. MyrtareHHble (akTopbl. 3aKOH TOMOJOTUYECKHX pAJIOB B
HaclneacTBeHHo# n3MeHnunBoctu H.M. BaBuioBa

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl TEHETHKU YENIOBEKa:
TEeHEATOTUYECKUN, OJIM3HEIOBBIN, IMUTOTCHETHYCCKUN, OMOXWMUYECKHM, MOJEKYISIPHO-
reHeTndyeckuid. COBpeMEHHOE OIpECIICHHE TeHOTHUIIA: TOJHOT€HOMHOE CEKBEHUPOBAaHHUE,
TEHOTUIIUPOBaHUE, B TOM uyucie ¢ mnomomplo [I[[P-ananu3za. HacnencTtBeHHbie
3a0o/eBaHUs  4YeNOBEKa: TEHHble  OoNe3HH, OONe3HM ¢  HACIEJICTBEHHOU
MPEAPACTIONOKEHHOCTRI0, XpPOMOCOMHBIE 0O0je3Hn. CoMaThyecknue W TeHepaTHUBHBIE
MyTtanuu. [IpuHIUIIBI 310pOBOTO 00pa3a KU3HH, TUATHOCTHKH, MPOPUIAKTUKY U JICUCHUS
TEHETUYECKUX  Ooyie3Hell. MeauKo-TeHEeTHYeCKOe  KOHCYJIBTHPOBAHHME. 3HaueHUE
MEIUIIMHCKOW TEHEeTUKH B MPENOTBPALICHUH U JIEYCHUHM TE€HETHYECKHX 3a00JIeBaHHA
YeJoBeKa




Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka W Ipolecc. 3apoKIeHHe CeNeKInu U qomMectukanusa. Yuenue H.W.
BaBuiioBa o 1meHTpax MpOMCXOXKACHUS U MHOrooOpa3us KyJIbTypHBIX pacTeHui. LleHTpsl
IMPOUCXOKACHUA JOMAIIHUX )KMBOTHBIX. COpT, rnopoaa, miraMm

7.2

7.3

CoBpeMeHHbBIE METOABI CeNeKIUU. MacCOBBI M MHAWBUIYAIBHBIA OTOOPHI B CEICKIHH
pacTeHuid W KUBOTHBIX. OILIEHKa 3KCTepbepa. bBIM3KOPOACTBEHHOE CKpPEIIMBAHUE —
uHOpuauHT. Yncras nunausa. CKpenMBaHue YUCTHIX JUHMU. ['eteposuc, niam rubpuaHas
cwia. HeponctBenHoe ckpemuBanue — ayropuauar. Otnanéunas ruOpunusanus u eé
ycnexu. MICKyCCTBEHHBIN MyTareHe3 U IOJIy4eHHE IOJIUILIONA0B. JIOCTHKEHUS CeEeKIIMU
pacTeHui, )KUBOTHBIX 1 MUKPOOPIaHU3MOB

buorexHonoruss kak oTpacip INPOM3BOACTBA. ['€HHas HMHXKEHEpUsA. OTalbl CO3AAHMSA
pexombunanTHoU JIHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Knerounsie
KYJBTYpBI. MuKpoKiIoHanbHOE pa3MHOXKEHHE pacTeHMM. Knonuposanue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3SUCTBEHHBIX  OpPraHU3MOB. OKOJOTHYECKHE U
stryeckue mpobdsaemsl. 'MO — reneTnuecku MOIU(GHUIMPOBAHHBIE OPTaHU3MbI

11 KUIACC

Kon
1

1.1

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

DBOJOLMOHHAS OUOJIOTUS

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CauperenbcTBa HBOIIONUH. [[aeoHTOIOrHYeCKHe: TOCIeA0BATENLHOCTh OSBIICHHS BHJIOB
B MAJICOHTOJIOTUYECKOM JIETONUCH, TTepexoanbie (popmbl. buoreorpaduueckue: cXoacTBo u
paznuuue GayH u Gop MaTEPUKOB U OCTPOBOB. IMOPHOJIOTUUECKHE: CXOJICTBA U PA3TUYUS
SMOPHOHOB pa3HbIX BUJIOB MO3BOHOYHBIX. CpaBHUTEIIbHO-aHATOMUYECKHE:
TOMOJIOTHYHBIC, AHAJIOTHYHBIC, PYAMMEHTApHBIE OpPraHbl, aTaBU3MBI. MOJEKYISIpPHO-
OMOXHMMHUYECKHE: CXOJCTBO MEXaHU3MOB HACII€ICTBEHHOCTH U OCHOBHBIX META0O0IMUECKUX
IIyTE€N Yy BCEX OPraHU3MOB

1.2

1.3

OpomonmonHass Teopusi Y. JlapBuHa. IlpeamnochuikM BO3HMKHOBEHMS JapBHHHU3MA.
JIBIDKyIIIMEe CHJIBI HBOJIOLUM BUAOB N0 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE INpU
OTPaHUYEHHOCTU PECYPCOB, HEONpeIeNEHHAs N3MEHUYMBOCTb, OOphOa 3a CylllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

Cunrerndeckast Teopust sBomoruu (CTI) u ocHOBHBIE €€ MOI0KeHUsI. MUKPOIBOIIOIHSI.
[Tonynsms Kak eIMHUIIA BUIA U SBOJIOLUN

1.4

JIBmokymue cuiibl (pakTophl) SBONIONUHM BUAOB B Ipupoje. MyTallmoHHBIN Tpolecc U
KOMOWHATUBHAs MU3MEHYMBOCTh. [lOmymsiimoHHBIE BOJHBI U Apeiid reHoB. M3omsmusa u
murpanus. EctecTBeHHBIH 0TOOp — HampaBinswoomuil ¢aktop dBomroruu. DopMel
€CTECTBEHHOT'O 0TOOpA.

[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BONIOIUH. [IpruMepsl mpucnocodieHnit
y opranu3MoB. ApoMop(hO3bl U UN0ATATITAIIAH.

Bun u BupnooOpazoBanue. Kpurepum Buma. OcHoBHble (GOpMBI BUA000Opa30BaHUS:
reorpauyeckoe, IKOJIOrHuecKoe

1.5

MakposBomtorus. @opMbl 3BOJONHH: (PHIIeTHYECKas, TUBEPreHTHAs, KOHBEPTCHTHAs,
napajuiensHas. HeoOpaTuMocTh SBOTOIIMI

Bo3HuKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie




2.1

JloHay4yHble TPEJICTABICHUS O 3apOKJICHUU KU3HU. HaydHble runoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: abHOreHe3 U MaHcrepMusl. XMMHYecKast 3BOJIOLUA. DKCIEPUMEHTAIbHOE
MOATBEPIKICHNE XUMUYECKOW BONIOIMK. HadanbHbIe 3Tanbl OMOJOTHYECKON IBOIIOIIHU.
I'unoreza PHK-mupa. [lepBrie kiieTku U ux 3BOJONUA. DOpMUPOBAaHUE OCHOBHBIX TPYIII
YKUBBIX OPTaHU3MOB

22

2.3

PazButue xu3Hu Ha 3emiie o 3pam u nepuogam. Karapxeii. Apxeiickast 1 mpoTepo3onckas
apel. [lanmeo3olickas spa u e€ mepuoibl: KeMOPUHUCKHI, OPJOBUKCKUH, CHUIYPUHCKHH,
JIEBOHCKH, KAMEHHOYT OJIbHBIM, IEPMCKUNA. Me30301CKast 3pa U €€ Nepuobl: TPUACOBBIH,
FOPCKH, MEJOBOM.

KaiiHo3oiickass 3pa W €€ mnepuoipl: NAJIEOTCHOBBIM, HEOTCHOBBIM, AHTPONOTCHOBBIM.
XapakTepucTuka KiumaTa M TIeoJIOTMYECKUX IMporeccoB. OCHOBHBIE ATalbl 3BOJIIOLHU
PacTUTENILHOTO M )KMBOTHOTO MUpa. ApoMop(o3bl Y pacTeHuil u *KUBOTHBIX. [losiBieHuE,
pacuBeT U BBIMUpAHUE TPy )KUBBIX OPraHU3MOB

Cucrema OpraHMYECKOro MHpa KaK OTpakeHUE HBOMIOLHMUA. OCHOBHBIE CHCTEMAaTUYECKUE
IPYIIIBI OPraHU3MOB

24

2.5

2.6

DBOJIIOIMST  4Y€JOBEKa. AHTpPOMOJIOTHS Kak Hayka. Pa3Butue mpencraBlieHU O
MIPOUCXOXKACHUM YeloBeKa. MeToapl M3yueHusi aHTpororeHe3a. CXoJCTBa U pa3inyuusd
YeJIOBEKa M )KUBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHUE YEIOBEKa.

JBuwxymue cuibl  (dakTopbl) aHTpomoreHesa. HaciencTBeHHass HW3MEHYUBOCTh U
ecTecTBeHHBI 0TOOp. OOIIECTBeHHBIN 00pa3 JKW3HH, HM3TOTOBICHUE OpYIUU TPyHa,
MBIIIJICHHUE, PeUb

OcCHOBHBIE CTaIUM W BETBU DBOJIIOIMHU YEJIOBEKA: ABCTPAJIONMMUTEKH, YEIOBEK yMEbIil,
UYenosek mnpsamoxoasmuii, YemoBek HeaHlepTanbCkuid, YenoBek pa3zymubiil. Haxonku
MCKOIIAEMBIX OCTAHKOB, BpEMs CYIIICCTBOBAHHUS, OOJIACTh paCIpPOCTpaHEHUS, OO0BEM
TOJIOBHOTO MO3Ta, 00pa3 XKU3HH, OPYIUs

YenoBeueckue pacbl. OCHOBHBIE OOJbIINE PAChl: €BPOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBCTpajougHas (dKBAaTOpUabHAs), MOHIOJOMJHAs (A3MAaTCKO-aMepUKaHcKas). YepTbl
MPUCIIOCOOJIEHHOCTH IPEJCTaBUTENIEH YEJIOBEYECKHX pac K YCJIOBUSM CYIIECTBOBAHMUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

OpranusMsl 1 OKpyXarolas cpeia

3.1

DOKojorusi Kak Hayka. 3aJadyd W pasfenbl dKOJOTMH. MeToabl HSKOJIOTMYeCKHUX
UCCIIeIOBaHUM. DKoJIornyeckoe MUpoBo33peHue. Cpepl OOMTaHUsl OPraHU3MOB: BOJHAS,
HA3eMHO-BO3/1yIIHAs, TOUYBEHHAsl, BHYTPUOPIaHU3MEHHAsI

3.2

33

Oxonornueckue (aktopel. Knaccudukaius sKoIoTHUYecKuX (PaKkToOpoB: aOMOTHYECKHE,
OMOTHUYECKHE U aHTPOIIOreHHbIe. JlelicTBUE SKOIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBbI
AbGuotnyeckue  (axkTopbl:  CBET, TEMIlepaTypa, BIAXHOCTb. DOTONEpHOIU3M.

[Tpucnocobnenus opraHu3MoB K JieficTBUIO abHoTHuUecKuX (akropoB. buomorunueckue
PUTMBI
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3.5

buotnueckne daktopel. Buasl OMOTHYECKMX  B3aMMOJCHCTBUN:  KOHKYPEHIIHS,
XUIHAYECTBO, Mapa3suTu3M, MYTYyaju3M, KOMMEHCAJIU3M (Hax1eOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCAJIN3M, HEUTpaau3M. 3HAUYCHHE OMOTHMYECKUX B3aMMOJCUCTBUI
JUISL CYIIIECTBOBAHUS OPTaHU3MOB B IMIPUPOJIHBIX COOOIIECTBAX

OKOJIOTUYECKHE XapPaKTCPUCTUKU TOIMYIISAIHU. OCHOBHBIC ITOKAa3aTeIIn MOMyJIAIUU:
YUCJICHHOCTD, INNIOTHOCTH, POXAACMOCTb, CMCPTHOCTH, IPHUPOCT, MUT'PALU. JII/IHaMI/IKa
YHUCJIICHHOCTHU IOIMYJIALUHA U eé peryisanusa

Coo00111ecTBa ¥ DKOJIOTHYECKUE CUCTEMBI




4.1

4.2

CoobmectBo  oprauu3mMoB —  OuonenHo3. CrTpykTypsl  OuoleHos3a:  BUIOBaf,
HPOCTPaHCTBEHHAs, Tpoduueckas (nuiesas). Buabl-noMmuHanTbl. CBsi3u B OHOIIEHO3E

Dkojoruueckre cucreMbl (9kocuctembl). [loHsiTue 00 sKOocHcTeMe W OHOreolLeHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHThl SKOCHUCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBoport BeriecTB u MOTOK SHEPTUM B 3KocucTeMe. Tpoduyeckue (MUIIEBbE) YPOBHU
skocucteMbl. IlumeBsle nenu u ceru. OCHOBHBIE MOKa3aTeNM 3KOCUCTEMBI: OnMomacca,
MPOIYKIIHS. DKOJIOTUYECKUE TUPAMUIBL: TPOIYKIIMH, YUCIEHHOCTH, OnoMacchl. CBOMCTBA
9KOCUCTEM: YCTOMYUBOCTb, CAaMOpEryIsinusl, pazputue. Cykueccus

4.3

4.4

4.5

IIpuponnble 3KOCHUCTEMBI. DKOCUCTEMBI O03Ep M PEK. OKOCHCTEMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOTIOT€HHBIE 3KOCUCTEMBL. ATPO3KOCUCTEMBI. YpOOosKocucTeMbl. bruonorndeckoe u
XO03sIHCTBEHHOE 3HAUYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3noobpa3ue kak ¢axkrop ycToHunBocTH 3kocucteM. CoxpaHeHHE OHOJIOrMYECKOTo
pa3HooOpa3us Ha 3emiie

Yuenue B.1. Bepnaackoro o 6uocdepe. I'panuiisl, coctaB u cTpyktypa 6uocheps. XKupoe
BemiecTBO U ero QyHkuuu. OcobeHHOCTH Omochepbl Kak TI00aTbHOW HKOCHCTEMBI.
Jlunamuueckoe paBHOBecHe M oOpaTHas cBs3b B Ouocdepe. KpyroBopoTsl Beliects u
OMOTCOXMMHUYCCKHE UKLl 3JEMEHTOB (yriepojaa, a3zoTa). 30HAJIbHOCTh Omochepsl.
OcHoBHbIE OMOMBI CYIITU

YenosedecTBo B Ouocdepe 3emiin. AHTponoreHHbIe u3MeHeHus B onocepe. [1odansHbIe
IKOJIOTUIECKUE MTPOOIIEMBI.

OcHoBa paluoOHaJIbHOI'0 YIIPABJIICHUA IPHUPOAHBIMU PECypCaMU U HX HCIIOJIB30BAaHUC.
JlocTrykeHHsI OMOJIOTHH M OXPaHa IIPUPOIbI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
10 KUIIACC
buonorus: 10 kmacc: Ga3oBeiii ypoBeHb: yueOHuk / B.B. Ilaceukun, A.A.
Kamenckuii, A.M. Py6nioB [u np.]; mox pexn. [laceunuka B. B.- 6-¢ u3x., ctep. — Mockga:
[Ipoceemienue, 2024-223 ¢, [1] c.: wi.- (JIuaus KU3HN).
11 KJIACC
buonorus : 11-i knacc : 6a30BbIf ypoBeHb : yueOHuK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PybnoB [u ap.]; nmox pen. B. B. Ilaceunuka. — 5-e u3m., crep. —
Mockaga : [Ipocemenune, 2023. — 272 c.: wi. — (JIuHUSA KU3HM).
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1. Amnacracoa JL.II. Ob6mas Ouonorus. JlumakTuueckue marepuaibl. — M.:
Benrtana-I'pad, 1997.
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CTapUIEKIIACCHUKOB U noctynaromux B By3bl. — M.: ACT-npecc, 2006.
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4. 3axapos B.b., MamonToB C.I'., Connn HU. O6mas 6uomnorus: Yueo. nis 10
— 11 kn. obmeoOpazoar. Yue0. 3aBeaenuii - M.: Jlpoda, 2005.

5. Puc 3., Crepu6epr M. Ot kneTok k atromam: MimoctpupoBaHHOE BBEEHUE
B MOJIEKYJIApHYt0 6nosoruto: [lep ¢ anri. — M.: Mup, 1988.

6. Cyxona T.C., Ko3noBa T.A., Conun H.M. O6mas 6uonorus. 10 — 11 xi.:
PaGouas terpaas k yueOHuky / mox pea. B.b. 3axaposa. — M.: Ipoda, 2003.

7. Ypoxu obme 6monoruu: [Tocodue mns yuurens / B.M. Kopcynckas, ['.H.
Muponenko, 3.A. MokeeBa, H.M. Bep3unus. — M.: [Ipocsemienue, 1986.

8. KpukcynoB E. A., [Taceunuk B. B. Dkomorus. 10 (11) xmacce: Yueb. s
omeoOpasoBar. yuel. 3aBefieHui. 5-¢ u3l., fopad. M.: Ipoda, 2001. — 256 ¢

9. Peiimepc H. ®@. Kparkuii cioBapp Ouojormyeckux TepMUHOB: KH. s
yuutend. — 2-e u3a. M.: [Ipocsemenne, 1995. — 368 c.

10. Peiimepc H. ®. Hauwana skonmorumdeckux 3HaHui.M.: M3marenbcTBO
MHDOITY, 1993. - 261 c.

11. Ounuknoneaus ansa agerer. I'mas. Pex. B. A. Bomoaun.M.: ABantat,
2001. — 448 c.

12. Bepsunun H.M., Kopcynckas B.M. OOmas Mmeroanka mpenofaBaHus
ouosoruu. — M.: IIpoceemienue, 1986.

13.  3axapoB B.b, Mycrapun A.I'. OOmas OwomOTHs: TECTHI, BOIMPOCHI,
3aganusi. — M.: IIpocsemenue, 2003.

14. UWsanmoma T.B., Kamunosa I'.C., Msarkosa A.H. COopHuK 3amaHuii 110
obmeit Ononorun. — M.: [IpocBemenue, 2002.

15. Mumvnaa H.B. 3aganus ais camMocTOSITENbHOM paboThl 1o oOImen
ouosioruu. 11 kmacc. — M.: IIpoceemienue, 1985.

16. Iumkuuckas H.A. I'enetuka u cenexuus: Teopus. 3aganusi. OTBEThL. —
Caparos: Jlunei, 2005.



HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1.  «Egunas xomnekuusi Ludpossix OOpazoBatenbHbix PecypcoB» (Habop
nupoBbIX pecypcoB K ydeOnukam mnuHHH [lonomapesoit M.H.) (http://school-
collection.edu.ru/).

2. www.bio.lseptember.ru— ra3zera «buosorus» -npusokeHue K «1 ceHTs0ps».

3. http://bio.lseptember.ru/urok/ -Matepuansl Kk ypoky. Bce paboThl, Ha OCHOBE
KOTOPBIX CO3JaH CalT, ObLIM OmyOJMKOBaHbI B razete "buosnorus". ABropamu caiita
npojenaHa Oosibliiasg paboTa MO CUCTEMATU3MPOBAHUIO Ta3€THBIX CTaTed C y4ETOM
IIKOJILHOM yueOHOM IporpaMmsbl 1o ripeamety "buonorus".

4. www.bio.nature.ru — Hay4Hbl€ HOBOCTH OUOJIOTHH

5. http://ebio.ru/ - DnexTpoHHBINA yueOHUK «buonorusy. Coaep XUt Bce pa3aesibl
Ouonoruu: OOTaHHWKY, 300JIOTHIO, AHATOMHUI0O U (DU3UOJIOTHIO YEJIOBEKAa, OCHOBBI
IIUTOJIOTUM U TEHETUKH, OHBOJIOIUMOHHYIO TEOPUI0 U JKOJOTHI0. MoXeT ObITh
PEKOMEHIOBAH y4YalIuMCs JUIsl CAMOCTOSITEIbHOM paOOTHI.

6. http://www.gbmt.ru/ - 'ocynapctBenHnbiii buonorndyeckuit myseit um. K. A.
TumupszeBa. Buptyanbhblie skckypcun: JKuBoTHbIE B MU(ax U Jerennax, JKuBoTHele-
cTpouTtenu, 3aboTa o moTroMcTBe, OnacHbIE KUBOTHBIE.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

KoMmbroTep, MyJIbTUMEIUMHBIA TTPOEKTOP, HU(PPOBOH MHUKPOCKOIN, CBETOBBIE
MUKPOCKOIIBI.

IToptpetsl: U. HapBun, I'. Mennens, H. K. Konbuos, k. Yorcon u ®@. Kpux.
Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MIPUPOIBD.

Tabmuubl u cxembl: «OCHOBHBIE TPHU3HAKH >KU3HW», «YPOBHU OpraHU3AINU
YKABOU IIPUPOIBI».

O6opynoBanue: Mojienab MoJiekyinsl JITHK.

[Toptpersr: A. Jleenryk, P. I'yk, T. IlIBann, M. Illnelinen, P. Bupxos,
JIx.Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Junarpammel: «PacnpeneneHne XuMHUYECKUX SJIEMEHTOB B HEXKUBOW TMPUPOIELY,
«Pacrnpenenenne XuMUUECKUX DJIEMEHTOB B dKUBOU MPUPOEY.

Tabmuiel 1 cxemsbl: «llepuonnueckas TabMWIa XUMHUYECKUX DJIEMEHTOBY,

«CTpoeHure MOJIEKYIIbl BOJbI», «brocuHTes 0enka», «CTpoeHre MOJIEKYJIbl OeTKay,

«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», « CTpoeHue MosieKkyibl
AT®», «CTpoeHue 3yKapuoOTHYECKOW KIETKW», «CTPOCHUE >KMBOTHOM KIIETKW,

«CTpoeHue pacTUTEIbHON KIETKN», «CTpOEHHE MPOKAPHUOTUYECKON KIIETKWY,

«Ctpoenue sapa KIETKN», «YTIeBOAbD, «JIUIMUIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyJOBaHUE IS TMPOBEICHUS
HaOMIOACHUHN, W3MEpPEHUH, OKCIEPUMEHTOB, MHUKPOIpPENapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

[Toptpetsr: H. K. Konbnios, JI. U. UiBanoBckuit, K. A. Tumupsizes.

Tabnuiel u cxembl: «Tumnbl nutanusy, «Metaboauzmy, «MUTOXOHIAPUS,

«JHepreTudyeckuii oOMen», «Xiopormiact», «Potocuntes», «Crpoenue JJHK»,

«Ctpoenue u (yHKIIMOHUPOBaHUE reHa», « CuHTe3 Oemnkay, «I eHeTuueCKui Koy,




«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1uki Bupyca CIT1/la,
Oakrepuodaray, «Pemmkarus JTHK.

OoOopynoBanue: moaenu-anmivkanuu «Yasoenue IHK u tpanckpunumsy,

«buocunTes 6enkay, «CTpoeHue KISTKW», MOAEIb CTPYKTYphI JIHK.

Tabmumt u  cxembl: «@DOpMBI  Pa3MHOXKEHHS OpPraHU3MOBY», «JlBoWHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX PACTECHHI», « BereraTuBHOE pa3MHOXKEHHUE PACTEHUID,
«/lenenne xnetku Oaktepuit», «CTpoeHHE TOJOBBIX KIETOKY,

«Ctpoenne xpoMocoMbl», «Knerounblii nukim», «Pemmukanus JHK», «Mutosy,

«Meino3y», «lIpsamoe n HenpsMoe pa3BUTHEY», «['aMeToreHe3 y MIIEKONMUTAIOIINX
U 4eJoBeKa», «OCHOBHBIE CTAJINH OHTOTE€HE3A.

Oo6opynoBaHue: MHUKPOCKOTI, MUKPOIIPENapaThl «CriepMaTo30upl
MJIEKOIIUTAIOLIEro», «SMIeKiIeTka MIieKonuTaromero», «KapruokuHes B KiIeTKax
KOpElIKa JyKa», MarHUTHasi MoJelb-anrunkauus «Jlenenue knetku», moxens JHK,
MojieNIb MeTadazHOl XPOMOCOMBI.

[Toptpertsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabnuuel u cxembl: « MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOreHEeTUYecKas
OCHOBa», «3aKOH PACIICIIJICHNUS U €r0 HUTOT€HETUYECKAsA OCHOBa», «3aKOH  YHCTOTHI
ramer», «JurubpugHoe ckpenmBaHuey, «luTomornueckue OCHOBbI AUTUOPHUIHOTO
CKpelMBaHus», «Meio3», «B3auMoJelcTBUE alIeNbHBIX TEHOBY», «l eHeTH4ecKue
KapThl PACTEHMIi, JKUBOTHBIX M 4YeJlOBeKa», «l'eHeThka mona», «3aKOHOMEPHOCTH
HACJIEOBAHUsI, CLIETUIEHHOTO C MTOJIOM», «KapHuOTHUIIbI YENOBEKA U JKUBOTHBIX», «BUIbI
U3MEHUUBOCTHY», «MoaudukanmonHas HW3MEHUMBOCTh», «HacmenoBanue pesyc-
dakropay, «I'eHeTrka rpymnin KpoBu», « MyTallmoHHasi U3MEHUYUBOCTDY.

Oo6opynoBanue: Mojaenu-anmInkanun «MOHOTHOPUTHOE CKpEIIMBAHUEY,

«Hemonmnoe nomuHupoBanuey, «JluruOpuanoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOM M MHUKpompenapatr «Jlpo3oduna» (Hopma, myrauuu (Hopmbl
KPBUILEB U OKPACKHU Tefa), TepOapuit «I'opox moceBHOY.

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

Tabnuupl u cxembl: kapta «LleHTpBI TPOUCXOXKIAEHUS W MHOTroo0pasus
KYJbTYpHBIX pacTeHuit», «llopoapl moMamHux KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «Otnanénnas rubpuauzanusy», «Padotel akagemuka M. @. MBanosay,

«lonmumnongus», «OO0BEeKTh OMOTEXHOJIOTHMY, «KieTouHble KyIbTYpbl H
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHoCc reHOB, XPOMOCOM).

O6opynoBanue: MyJSDKH TIJI0JIOB U KOPHETUIOAOB JUKUX (OPM M KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CelbCKOX03IUCTBEHHbBIE PACTESHHUS.

[Toptpetst: K. Jlunneit, XK. b. Jlamapk, Y. {apsun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkensb, ®. Mromiep, A. H. Ceseprios.

Tabmuibl 1 cxembl: «Pa3BuTHE OpraHMYECKOTO MHpa Ha 3emiiey», «3apOoabIIn
MMO3BOHOYHBIX KHBOTHBIX», «ApXeonTepurcy», «Dopmbl OOpHOBI 32 CYIIIECTBOBAHUEY,
«EcTecTBeHHBIN 0TOOPY», «MHOrooOpasre COPTOB PacCTCHUIN,

«MHoroobpazue  mopos  KUBOTHBIX»,  «llomymauuun», «MyTannoHHas
U3MEHUUBOCTE», «ApoMopdo3bly, «Manoanantanum», «OO0mas aereHepauus,

«/JIBmxymue cuibel sBosronuny, «Kapra-cxema Mapuipyra myrtemectBus Y.



Hapsuna», «boprba 3a cymectBoBanue», «lIpucrnocobIeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe Bug000pazoBanue, « IKOJIOTUIECKOE BUI000Pa30BAHUEY.
ObopyaoBaHue: KOJUIEKIIMS HACEKOMBIX C Pa3IUYHBIMU THIIAMH OKPACKU, HAOOP

IJIOIOB U CEMSH, KOJUTeKIUs «IIpuMepbl 3alIUTHRIX MPUCTOCOOIEHUN Y )KUBOTHBIX),

MoJieinb «OCHOBHBIE HAMpPaBJICHUS HBOJIOLHNY, 00bEMHAS MOJCIb
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).
buoreorpaduyeckas kapra wMupa, KoJuleKius «DOpMbI  COXPaHHOCTH

MCKOIAEMbIX KMBOTHBIX U PAaCTEHUID», MoJienb antuikanus «llepekpéct xpomocom»,

BJIQXXKHBIE MpenapaThl «Pa3BuTre HaceKOMOroy, «Pa3BuTue JSATYIIKW», MUKpOIIpenapaT

«JIpo3zodunay (Hopma, myTaruu GOPMBI KPbUTHEB U OKPACKH Tea).

[Toptpetsl: ®@. Penu, JI. [1actep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. /{apBuH.

Tabmuubr u cxembl: «Bo3nukHoBenne CoJiHEUHOM cucTeMbl», «Pa3BuTHe
opranudeckoro wmupa», «PactutenbHas kieTka», «KuBOTHas  KIeTKay,

«IIpokapuoTtnueckast kierka», «CoBpeMeHHasi CHUCTeMa OPraHUYECKOro MHUpay,

«CpaBHEHHE AaHATOMHYECKHX YEpPT CTPOEHUS YEJIOBEKAa M YEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJEOHTOJIOTMYECKUX HaXOAOK MPEIKOB COBPEMEHHOIO
4YeJoBeKa», «JIpeBHenme moan», «/pesaue moan», «[lepBbie COBpeMEHHBIE JTIOANY,
«YenoBeueckne pacb».

O6opynoBanue: Myisixku «IIpoucxoxaeHue yenoBeka» (OIOCThI aBCTPAIONIUTEKA,
MUTEKAHTPOINA, HEAHJepTalblla, KPOMAHbOHIIA), CIACNKH WA W300paKEHUS] KAMEHHBIX
opyAuii  TEepBOOBITHOTO  4YeloBeKa  (KaMHU-YOIIEphl,  pyoOmiia,  ckpebia),
rE€OXPOHOJIOTHYECKass TalOnuIa, KoJuieKius «@DOpMbl COXPAHHOCTH HCKOIAEMbIX
KUBOTHBIX U PACTCHUID».

[Toptpetsl: A. I'ym6oasaT, K. @. Pynbe, O. 'ekkenb.

Tabmuubl u cxemsl: kapta «lIpupomnbie 30HBI 3emiin», «Cpenpl OOUTAHMS
opranu3sMoBy», «®otonepuoausmy», «llonynsamun», «3aKOHOMEPHOCTH  poOCTa
YUCJICHHOCTHU MOMYJSUU UHY30puu-TyPenbkny, «[Iumiesrie enm.

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

Tabnuuel u cxemsl: «lluiessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,

«IIpuponneie coobmiectBay, «llenu nutanusy, «IKoJOTHUECKas NUPaAMHUIAY,

«buocepa u  dyenoBek», «IKOCUCTEMA UIMPOKOJIUCTBEHHOIO  JIECAy,
«JKocUCTEMA XBOMHOTO Jiecay, «buoneHos3 Bogoémayn, «ArpoueHos3», «lIpumepHsie
AHTPOTIOTEHHBIC BO3JIEUCTBUS HA MPUPOAY», «BakHEHIIne MCTOYHUKHU 3arpsi3HCHUS
BO3/lyXa W TPYHTOBBIX Bom», «llouBa — BaxkHeimmas cocraBisitomas Ouochepb,
«®DakTops! aerpaganuu nouBy, «IlapHukoBbiii YPdekT», «DaKTOPhl paTUOaAKTUBHOTO
3arpsisHeHHsT Omocdepn», «OOmas cTpykTypa Ouochepb»,

«Pacnipoctpanenne xku3HH B Ouochepe», «O30HOBBIN dkpaH Ouocheps,

«KpyroBopot yriepona B 6uocdepe», «KpyroBopot azora B mpupoie».



ObopynoBaHue: Mojenb-anIuIMKauug «TunuuHele OMOLIEHO3bD», repOapuii

«PacturensHble cooluiecTBa», KoJuleKIMU «buoneno3», «Bpenurenu BaxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp», repOapuu M KOJJIEKUMU PACTEHUH U IKUBOTHBIX,
INpUHAJUIekKAIIME K Pa3HbIM SKOJIOTMYECKMM TIpynnaMm oaHoro Buaa, KpacHas kHura
Poccuiickoii @eaepannn, N300pakeHUsI OXPaHIEMbIX BUJIOB PACTEHUI U YKUBOTHBIX.
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