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IHosicuuTenbLHAA 3aIHCKA

[Tpu pa3zpaboTke mporpaMMsbl MO OMOJIOTUU TEOPETUUECKYIO OCHOBY JIJIsl OTIPEIeNICHUs MTOX0I0B
K (DOPMHUPOBAHMIO COJIEPKAHUA yueOHOro npenmera «bHonorus» cocTaBUiIM: KOHIENTYaIbHbIE
nonoxenuss GI'OC COO o B3auMOOOYCIOBJICHHOCTH LiENIeH, COJepKaHUs, Pe3yJbTaToB
o0yuyeHHs U TpeOOBAHUI K YPOBHIO MOJATOTOBKH BBITYCKHHUKOB, IOJIOKEHHUS 00 OOIIUX IENsAX U
OPUHIUIAX, XapaKTepPHU3YIOIMIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMBI CpeIHEero o0Iuero
oOpa3oBanus B Poccuiickoii @enepanuu, a Takke IOJOXKEHUs o creuuduke Ouonoruu, e€
3HAYEHUM B I[IO3HAHUM >KUBOM MNPUPOABI M 00ECIEYeHHH CYIIECTBOBAHHUS YEJIOBEYECKOTO
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPEIETICHbl OCHOBHbIE (DYHKIIUU MPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma mo Ouosoruu Oa€T TpelCTaBICHHE O LEsIX, 00 oOmieil cTparerun oOy4yeHUS,
BOCIIUTAaHUST M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH YydeOHOro mnpenmera «buomorusy,
orpenenser 005A3aTeNIbHOE MPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpPY, paclpeieieHue Io
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBAaTEIbHOCTh M3YUYCHHs Y4eOHOTO Marepuaia C
y4€TOM MEXIIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBs3€H, JIOTUKKH 00pa30BaTebHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIINXCA.

B nporpamme mo Ouonoruu TakkKe YYUTHIBAIOTCS TPEeOOBAaHUS K IUIAHUPYEMBIM JTMYHOCTHBIM,
METamnpeMETHBIM U TPEIMETHBIM pe3ylbTaraM o0y4deHus B (OPMHUPOBAHUU OCHOBHBIX BHJIOB
yueOHO-TT03HABATENbHON JIeATENbHOCTH/y4eOHbIX JeUCTBHIA OOy4yarommxcs IO OCBOEHUIO
coJiepKaHusl OMOJIOTUIECKOTO 00pa30BaHMS.

B mnporpamme mo Owmomormm (10-11 kmaccel, 0a30BbIii YpPOBEHb) pEAIM30BAaH HPUHIHII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOrO  MBIIUICHUS,
NPEJCTaBICHU O 3J0pPOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKaloulei
npupoaHoi cpene. IloaTomy Hapsay ¢ u3ydeHHeM OOLIEOMOIOTHYECKUX TEOpUH, a Takke
3HAHUH O CTPOCHUHU KHUBBIX CUCTEM PA3HOT'O paHra ¥ CYHIIHOCTH OCHOBHBIX IMPOTEKAIOIUX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH yJIeNeHO BHUMAaHHE HCIOIb30BAHUIO MOTYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWI  YENOBEKAa, MEAWKO-TEHETHYECKOTO  KOHCYJIBTUPOBAHMUS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOr0 MOBEACHUS B OKpYXKAIOIMIeH MPUPOIHON cpere,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOro
npeamera «bUOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECHeUeHHs YCIOBUHM Ui pelieHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro o0pa3oBaHus, KOTOpas MpeArnonaraer
dopmupoBaHHe y O00ydaromUXcs CIOCOOHOCTH aAaNnTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buomornss Ha ypoBHe cpemHero oOmiero o0Opa3oBaHWs 3aHUMaeT BaxHoe Mecto. OHa
oOecrieunBaeT (QOpMHUpOBaHUE y OOYydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacmmpsieT ¥ 0000IaeT 3HAHUS O )KUBOM MPUPOJIE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3AAaET YCIOBHS JJIA: TO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
(dopmupoBaHuss (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KHU3HH, IKOJIOTUUECKOTO MBIIIUIEHUS, IEHHOCTHOTI'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.
Bonbmioe 3HaueHne OMONIOTHS MMEET TaKKe JJIS PEIICHUs BOCIUTATEIbHBIX U PAa3BUBAIOIIUX
3aay cpeaHero oOmiero oOpa3oBaHMsI, COIMANM3alMu oOydarommxcs. M3ydenue Ouonoruu



ofOecrieunBaeT yCIOBUSA [UIsi (OPMUPOBAHUS HWHTEIIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX U
WH(OPMAIIMOHHBIX ~ HABBIKOB,  ACTETHYECKOH  KyIbTYphl, CHOCOOCTBYET  HMHTETpalldU
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HAaCTHOCTH,
¢busuky, xumun U reorpaduu. HazBaHHbIC MMOJIOKEHUS O MPEAHA3HAYCHUH y4eOHOTO IpeaMeTa
«buonorus» cOCTaBUIIM OCHOBY JUISL OTPECIICHUsS MOIXO0J0B K OTOOPY M CTPYKTYPHUPOBAHUIO
€ro CoJep>KaHusl, MPEJCTaBICHHOT0 B IPOrpaMMe 110 OMOJIOTHH.

Otb6op conepkanusi yueOHoro mpeamera «buonorus» Ha 06a30BOM YPOBHE OCYILIECTBIEH C
MO3UIUI KyJIbTYpOCOOOPAa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLTUECs JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaYUMbIe JUIs opMuUpoBaHUs OOLIEH KyIbTYpbI, ONpEAEIIONnne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU JAesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHMMAIOT DJIEMEHTBI COJCP)KAHUS, KOTOpPhIE CIYyXaT OCHOBOW Juisi  (OPMUPOBAHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.
CTpykTypupoBaHHE cOJepaHUs y4yeOHOro MaTepuaiga B TMporpamMme MO OHOJOTUU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSAX
J)KUBOW MPUPOABI, O €€ YPOBHEBOH OpraHu3alMd U 3BOJIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorusy BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO TO3HaHUA», «KieTka kak OMOIOTrHYecKas CUCTEMa,
«Opraam3m Kak Ouosiormueckas cuctemay, «CucTeMa u MHOrooOpa3ue OpraHMYeCKOro MUpay,
«IBOIOLUS )KUBOU MPUPOJIBD», «IKOCUCTEMBI U IPUCYIITIE UM 3aKOHOMEPHOCTH.

Llenp wu3ydyenust ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJaJICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUU 00BEKTOB )KMBOW IPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX MPOOIEM.
Hoctuxenne 1enu wusydeHuss ydeOHoro mpeamera «buonorusi» Ha 0a30BOM  YpOBHE
obecreunBaeTcs peleHrueM CAeAyIOIMMX 3a/1a4u:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI 3HAHUM O OHMOJOTUYECKHX TEOPUSX, YUEHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSX, THUIIOTE3aX, TMpaBWIaX, CIyKaldX OCHOBOW id  (HOpPMUPOBAHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOW KapTHHE MHUpa, O METOJaX HAyYyHOTO TO3HAHUA,
CTPOEHUH, MHOTOOOpa3MM U OCOOCHHOCTSX MKHUBBIX CHCTEM pa3HOTO YPOBHS OpraHU3alluy,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHre Yy OOy4aroUMXcs T[O3HABATENbHBIX, MHTENIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce aHanu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliu;

CTAaHOBJICHHE Yy OOydYaromuxcsi oOmmeld KynbTyphl, (DYHKIIMOHATHHOM TPAMOTHOCTH, Pa3BUTHE
yMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPY)KAIOIIETO MUPA KUBOW MPUPOIBI HA OCHOBAaHUU
3HAHUH U OTBITA, OJYUYECHHBIX MPU U3YUEHUN OMOJIOTHH,

dbopMupoBaHUEe Yy 00YYAIOIINXCS YMEHUN WILUTFOCTPUPOBATH 3HAUYEHHUE OMOIOTUYECKUX 3HAHUH B
MPaKTUYECKOW JIESITENIbHOCTU YETIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTHH U
arpoOHUOTEXHOIOTU;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH TIIO3HAHUS YEJIOBEKOM JKHUBOW MPHUPOIHI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOFOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJIOTMYECKUX UCCIICIOBAaHUH;

OCO3HAaHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHWK JUUIA TIOBBIIIEHUS YPOBHS OKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWH W YMEHHH B TIOBCEAHEBHOW JKM3HU [UIS OLICHKH
MOCJEICTBUIM CBOEH JEATENIFHOCTH 10 OTHOIICHUIO K OKpYXaroled cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oOpasoBanusi «buonorus», u3ydaemass Ha 0a30BOM YpOBHE,
SIBJISICTCSL 00SI3aTENIbHBIM yYCOHBIM TIPEIMETOM, BXOJSIIMM B COCTaB MNPEAMETHOH 00JacTH
«EcTecTBeHHO-HAYYHBIC ITPEIMETHI.

Jns u3yueHusi OMOJOTHMH Ha 0a30BOM YPOBHE CPEIHEro O0IIero oOpa3oBaHHs OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemo), B 11 kitacce — 34 vaca (1 gac B Heneo).



Conep:xxanue o0yueHust

10 KJTACC

Tema 1. buosorus kak Hayka.

Buonornss kak Hayka. CBsi3p OHONOTMM C OOINECTBEHHBIMH, TEXHHUYECKUMH M JIPYTUMHU
€CTECTBEHHBIMM HaykaMmu, ¢uiocoduel, 3THKOH, 3CTeTUKOM M mpaBoMm. Ponb Ouosnoruu B
(GopMHPOBAHNU COBPEMEHHON Hay4HOUM KapTHHbBI Mupa. CuctemMa OMOJIOTHYECKUX HAYK.
Mertoapl 1NO3HAHUS JKUBOW MNPHPOIbI (HAOIIOJEHHE, HKCIEPUMEHT, OMNMCAaHUE, H3MEpEeHHe,
KJaccuukanms, MOJASITHUPOBAHNUE, CTATUCTHYECKAs 00padOTKa JaHHBIX ).

JemoHcTpanuu:

[Toptpetsr: Y. Hdapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOo/Ibl TTO3HAHUS KUBOU IPUPOIBDY.

JlabopaTopHbIe U MPAKTUIECKUE PAOOTHI:

[Tpaktuyeckas pabora Ne 1. «lcnosnb3oBaHue  Pa3iIMYHBIX METOJOB HpPU  HM3YYEHUHU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. J)KuBble cCCTEMBI M UX OPTaHU3ALIMSL.

JXKusele cuctemsl (OMocucTeMbl) Kak MpeaMeT u3ydeHust ouonoruu. OTIndne KUBBIX CUCTEM OT
HEOPraHUYECKON MPUPOIbI.

CaolicTBa OnocucTeM U MX pa3HooOpa3ue. YPOBHU OpraHu3aluu OMOCHCTEM: MOJEKYJISPHbIH,
KJIICTOYHBIM,  TKAaHEBBIM,  OPraHM3MEHHBIM,  IIONYJSILMOHHO-BUJIOBOM,  JKOCHCTEMHBIN
(OuoreoneHoTHYECKUIT), OOChHEPHBIN.

JlemoHcTpauu:

TaGnuubl 1 cxembl: «OCHOBHbIE IPU3HAKH KU3HIY, «Y POBHH OPraHU3ALUH KUBOW IPUPOIBI».
Ob6opynoBanue: mojenb Mojaekyisl JJHK.

Tema 3. XUMHUECKHUN COCTAaB U CTPOEHUE KIIETKHU.

XUMUYECKUH COCTaB KIETKU. XMMHYECKHUE IEMEHTBI: MAKPOJIEMEHTBI, MUKPO3JIEMEHTHI. Bona
U MUHEpaIbHbIE BEIIECTBA.

@YHKIMY BOJbI U MUHEpAIbHBIX BEIIECTB B KieTke. [loanep:kanne ocMoTHYECKOro OasiaHca.
benku. CocraB u crpoeHue OenkoB. AMHUHOKHMCIOTBHI — MOHOMepHI OenkoB. HesameHumble u
3aMEHUMbIE AMUHOKHUCIIOTHl. AMUHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€IKOBOI
MOJIeKyJbl (TIepBUYHAs, BTOpPUYHAs, TPETHUYHAS M YETBEPTHYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorunueckue GpyHKIMN OETKOB.

®epmeHTBl — Ouosiorndyeckue Karanuzatopel. CrTpoeHue ¢QepMmeHTa: axkTHBHBIM ILEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamunbel.  Omnnuuss  ¢GepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpOB.

VYrneBonapl: MOHOcaxapuabl (TJIIOKO3a, pubo3a U Ae30Kcupubo03a), aucaxapujibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosorundeckue QyHKIUU
YIJIEBOJIOB.

Jlunuasl: Tpurnuuepuasl, ¢pochonunuabl, crepouasl. I'uapodguabHO-THAPOPOOHBIE CBOWCTBA.
Buonornueckue ¢pynkuuu aunuaos. CpaBHEHUE YITIEBOJIOB, OSIKOB U JIMMUI0B KaK HCTOYHUKOB
DHEPIHH.

Hyxneunosbsie kucnorsl: JIHK u PHK. Hykneotnasl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢yuxkuun JJHK. Crpoenne un dynkuum PHK. Bunet PHK. AT®: crpoenue u
(GyHKIHIH.

[Mutonorus — Hayka o kieTke. Kietounas Teopus — npuMmep B3auMoeiCTBUS Uael U (aKkToB B
HAy4YHOM IMO3HAaHUU. MeTo/1bl U3yYeHUs KIETKH.



Knerka kak wnenoctHas xuBasg cucrema. OOIIMe NPU3HAKU KIETOK: 3aMKHYTas HapyKHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a Oeska.

Tumbl  KJIETOK:  dyKapHOTHYecKas W mpokapuoTuyeckas. (OcoOEHHOCTH  CTPOEHUS
pokapuoThyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE 3yKapuOTHUECKON KIIETKU.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKAa, IJIMKOKAIMKC, UX (QyHKIHH.
[Tna3matuueckass memOpana, e€ cBoiictBa M (yHkuuu. lluromyazMa u €€ OpraHoMJBbL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['onabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHoubl KJIETKU: MHUTOXOHAPHUH, IIacTHAbL. IIpomcxoxkneHne MUTOXOHAPHUN M IIIACTHI.
Bunst mitactun. HememOpanHbie OpraHOUIbI KJIETKU: pUOOCOMBI, KJICTOUHBIN IIEHTP, IEHTPHOJH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

SAnpo — perynsaTopHblii 1eHTp kieTkd. CTpoeHue supa: siiepHas 000J0YKa, KapHOIUla3Ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BELIECTB B KIIETKE.

JlemoHcTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. lllnelinen, P. Bupxos, [Ix. Yorcon, @. Kpuk,
M. Vunkunce, P. ®panknun, K. M. Bap.

Huarpammsbl: «Pacnipenenenne XMuMAYECKUX 3JIEMEHTOB B HEXKMBOW Mpupozae», «Pacnpenenenue
XUMHUUYECKHX 3JIEMEHTOB B KUBOU MPUPOEN.

Tabmuubt u cxemsl: «llepuonudeckas TabaMIIa XUMUYECKHUX AJIEMEHTOBY, «CTPOCHUE MOJIEKYIIBI
Boab», «buocunTes Oenka», «CrpoeHue wmomekynbl Oenkay, «CTtpoeHue (epmeHTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekyinsl AT®», «CtpoeHune 3ykapuoTHYECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTEIBHOM KIETKu», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKU», «Y TIIEBOABD», «JIUmuasD.
OO6opynoBaHue: CBETOBOM  MHUKPOCKOI, OO0OpyAOBaHHE JJs IPOBEIACHHUA HAOIIOIEHHH,
U3MEpPEHU, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KMUBOTHBIX U OaKTepUaTIbHBIX
KJIETOK.

JlaGopaTopHbie U IPaKTUIECKHE PaOOTHI:

Jlaboparopnas padora Ne 1. «/3ydyeHne kaTanuTUYeCKON akKTUBHOCTH (pepMEHTOB (Ha mpumepe
aMUJIa3bl WIM KaTaxas3bl)y.

JlaGopatopHas pabota Ne 2. «3yueHune cTpoeHHs KJIETOK PAaCTEHHM, )KUBOTHBIX U OaKTepuil moj
MHUKPOCKOIIOM Ha FT'OTOBBIX MUKPOIIpENapaTax U UX OIMHCAHUEY.

Tema 4. )KusHeneaTenpHOCTb KIETKU.

OOMeH BewlecTB, WM MeTa0O0IM3M. ACCUMWIALHUA (IUIACTUYECKUH OOMEH) M JUCCUMMIIALUS
(oHepreTuyeckuii oOMeH) — JB€ CTOPOHBI €IMHOrO mpolecca Merabonusma. Posb 3akOHOB
COXpaHEHHUs BEILLIECTB U SHEPTrUU B IOHUMaHUU MeTadosIn3Ma.

Tunsl oOMeHa BeniecTB: aBTOTPOHBIN U retepoTpo@Hbiid. Poib hepmMeHTOB B 0OMEHE BellecTB
Y TIPEBPAIIEHUN SHEPTHH B KIIETKE.

@®ortocunte3. CBeroBas M TeMHOBasg ¢a3pl  (orocuHTe3a. Peakuuum QoTtocuHTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3a I KU3HHU Ha 3emiie. BausHue yciaoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.
XeMocuHTEe3. XeMOCHHTE3UpYIole OakTepuu. 3HaueHHe XeMOCUHTE3a JIJIsl )KU3HU Ha 3eMIIe.
OHepreTudyeckuii oOMeH B KieTKe. PaciuernsieHue BeIIecTB, BbIIEICHHE U aKKyMYJIHMpPOBaHUE
SHEPTUM B KJIETKE. OTambl dHEpreTudeckoro odmena. [nmukonus. bpoxeHune u ero BHUBL
Kucnoponnoe okucieHue, wind KieTouyHoe bixaHue. OkucinuTesnbHOe (ochopriinpoBaHUE.
D hHEeKTUBHOCTH YHEPTETUIECKOTO OOMEHA.



Peakun matpuunoro cuntesa. ['enernueckas nadopmanusa u JJHK. Peanuzamus renernueckoi
uHpopMalUu B KiIeTKe. |'eHeTndyeckwii Koa W ero cBoiicTBa. TpaHCKpUIIUS — MaTPUYHBINA
cuate3 PHK. Tpancmsauus — OwocuHTe3 Oenka. Ortambl TpaHcmsnuu. KomupoBaHue
aMHHOKHUCIOT. Pons pubocom B OnocuuTese Oernka.

Hexnerounsie gopmbl xku3Hu — BUpychl. Vctopust otkpeitusi BupycoB (. W. MBaHOoBckuid).
OcoOeHHOCTH CTPOEHMSI M KU3HEHHOTO LuKiIa BUpYycoB. bakrepuodaru. bonesnu pacrenuid,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nummyHnonedunura yenosexka (BUY) —
Bo3Oyautens CIIMla. OOpaTHast TpaHCKpUIIMsS, peBepraza W HHTerpasza. l[Ipodwunakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JemoHcTpanuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuner u cxembl: «Tumbl nutanusy, «Metabonu3my, «MHUTOXOHAPU», «IHEPTETUUCCKUN
obMen», «Xmoporutacty», «Dotocunte3y, «Ctpoenue JJHK», «Ctpoenne u GpyHKIMOHMpOBAHUE
reHa», «CuHTte3 Oenkay, «l'eHeTmueckuii komy», «Bupycw», «baktepuodarn», «CtpoeHue u
u3HeHHbIH nuki Bupyca CIINa, 6aktepuodaray, «Permmukanus JTHK».

O6opynosanue: mogenu-anmuukanuu «Y asoenue JJHK u Tpanckpuniusy», «buocuntes Genkay,
«CTpoeHue KieTkn», Moaenb cTpykrypsl JJHK.

Tema 5. PasMHOXKEHHE M MTHAMBUIYaJIbHOE Pa3BUTHE OPraHU3MOB.

Knetounelii 01Uk, WM JKU3HEHHBIM wnuki kietku. HMHreppaza u  muros. Ilponeccsl,
npoTekaromue B uHTEpdaze. Permmukamms — peakunst marpuuHoro cuute3a JIHK. Crtpoenme
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuoTHUIl. JMIMIOWIHBIA W TarIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBHIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune kierku — muto3. Craauu murtosa. lIpouecchl, mpoucxoasiye Ha pa3HbIX CTAAUSIX
MUTO3a. BHOIOrHYecKkuii CMbICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — arlonTo3.

@®opMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecriosioe W MosoBoe. Bunapl Oecronoro pa3MHOKEHUS:
JIeIEHNE HaJIBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETAaTHUBHOE
pa3mHoO)keHHe. VICKycCTBEHHOE KIIOHUPOBAaHNE OPraHU3MOB, €0 3HAYEHHUE JIJIS CEIEKLIHH.
[TonoBO€ pa3MHOKEHUE, €TO0 OTIINYUS OT OECIIONOrO.

Meiio3. Ctaguu meiio3za. [Iponeccel, mpoucxoasiuye Ha cTaausax meios3a. [loBenenne xpomocom
B Mero3e. Kpoccunrosep. bruonornuecknii cMpIc ¥ 3HaU€HUE MeE03a.

['ameTorenes — mpoliecc 00pa3oBaHMs MOJOBBIX KIETOK Yy XHUBOTHBIX. [lojoBble >kene3bl:
CEeMEHHUKU M su4HMKH. OOpa3oBaHUE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CnepMaTo30u,
AllIeKJIeTKa) — crepMmaToreHe3 U oBoreHe3d. (OCOOEHHOCTHM CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WnauBuayanbHoe pa3BUTHE (OHTOr€HE3). DMOpPHMOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTambl
AMOPHOHAIILHOTO Pa3BUTHSI Y IO3BOHOYHBIX )KUBOTHBIX: JPOOJIEHUE, TaCTPYJISILINSL, OPraHOTEHES.
[ToctamMOpuoHanpHOE pa3BUTHE. THIMBI MOCTAIMOPHOHAIBHOTO PA3BUTHA: NPSMOE, HEMpPsIMOe
(mumHOYHOE). BnusiHMe cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, CHOCOOHBIE BBI3BIBATH
BpPOKJIEHHBIE YPOJCTBA.

Poct u pasButne pacreHmil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTaJIuu
pa3BUTHSL.

JleMoHCTpauu:

Tabmumpl 1 cxembl: «POpMBI Pa3MHOXKEHHUS OPTaHU3MOBY», «JIBOWHOE OIJIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHUE pPAacTeHUi», «JleleHne KIeTKu



Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIETOYHBIA LMK,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHeE», «l'ameToreHes y
MJICKOMUTAIOIIUX U YeJIOBeKa», «OCHOBHBIEC CTAIUN OHTOIECHE3a.

OOGopynoBaHue: MUKPOCKOI,  MHKporpemnapatsl  «CrepmMaTo30uabl  MJIEKOIUTAIOUIETOY,
«Siueknerka muekonuTarouiero», «KapuokuHes B KJIETKaX KOpeHIKa JyKay», MarHUTHas
Mojenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.
JlabopatopHble U paKTUUYECKHE PabOThI:

JlaboparopHas pabora Ne 3. «HaOmiogeHume MuTO3a B KIIETKaX KOHYHMKA KOpEIlKa JIyka Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopnass pabora Ne4. «l3ydeHue CTpPOEHHUs TMIOJNOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacnencTBeHHOCTh M U3MEHUNBOCTh OPTaHU3MOB.

[Ipeamer u 3agaun renetuku. Mcropus pa3Butus reHeTHUKU. Poiib IUTOIOTHU U 3MOPUOJIOTHH B
CTaHOBJICHUM TEHETUKU. Bkiag poccHiickux M 3apyOekHBIX YUYEHBIX B pPa3BUTHE TE€HETHKHU.
MeToapl TeHeTUKH (TUOPUAOIOTUYECKHM, HUTOTEHETHYECKHUM, MOJIEKYJISIPHO-T€HETUYECKUIN).
OCHOBHbBIE TE€HETHMYECKHE TOHATHS. |'€eHeThyeckass CHMBOJIMKA, MCIOJb3yeMas B CXEMax
CKpEIINBaHUM.

3aKOHOMEPHOCTH HAacJIeIOBaHUs MPU3HAKOB, ycTaHOBiIeHHBbIC ['. Mennenem. MonoruOpuaHoe
CKpelrBanue. 3aKOH eMHO00pa3usi THOPUAOB MEPBOTo MoKoJaeHus. [IpaBuio TOMHUHUPOBAHMUSL.
3aKkoH paciieryieHus mnpu3HakoB. [mmore3a wuwcrtorel ramer. [lomHoe U HemoyiHOE
JIOMUHUPOBAHHUE.

JurubpunHoe  CKpeluBaHUE. 3aKOH  HE3aBUCHUMOIO  HACJEJOBAHMS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUA. AHAJIN3UPYIOLIEe CKpellMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS [JIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.
CuemnnenHoe HacnefoBanue npusHakoB. Paborta T. Moprana mo cuenjeHHOMY HacjielIOBaHUIO
reHoB. HapyuieHue cuensieHusi TeHOB B pe3yJibTaTe KPOCCUHIOBEpA.

XpoMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

I'enetnka moma. XpoMOCOMHOE ONpeneleHHue IMoa. AYTOCOMBI W TIOJIOBBIE XPOMOCOMBI.
['omorameTHsie W reTeporaMeTHbie OpraHu3Mbl. HacnmemoBaHue TPU3HAKOB, CIETUICHHBIX C
MIOJIOM.

N3menunBoCTh. Buabl M3MEHUMBOCTU: HEHACJEACTBEHHAas W HacleACTBEHHasd. Ponb cpeabl B
HEHACIIEJICTBEHHOW HW3MEHUYUBOCTH. XapaKTEepPUCTUKA MOAU(PUKAIMOHHON W3MEHUYMBOCTH.
BapuanuonHssiil psg u BapuannoHHas kpuas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbBIE MPU3HAKU M UX HOopMa peakuuu. CBoicTBa MOAU(PUKAIMOHHONW U3MEHYMBOCTH.
HacnencrBennas, uiay reHOTUIIHYECKas, M3MESHUNBOCTE. KoMOMHATHBHAS N3MEHYHUBOCTEL. Melio3
U TIOJIOBOM TMPOIECC — OCHOBAa KOMOMHATHBHOM M3MEHYMBOCTH. MyTallMoOHHAsh MW3MEHUYHUBOCTb.
Knaccudukanust myranuii: reHHbIE, XpPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MPUYUHBI MYyTaIui.
Mytarensasie (GakTopbl. 3aKOH TOMOJIOTHYECKUX DPSJAOB B HACIEICTBEHHOW H3MEHYMBOCTH H.
. Basuiiosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetnka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl TEHETHKM YEJIOBEKa:
TreHealoTUYeCKui, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISIpPHO-
reHetudeckuii. CoBpeMEHHOE OIpeAeIiCHHEe TEHOTHUIIA: TOJIHOTEHOMHOE CEKBEHHPOBAHHE,
TeHOTHIHUpPOBaHKWE, B ToM yucie ¢ momomipio [1I[P-anamm3a. HacnencrBennsie 3aboseBaHus
yelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclHeACTBEHHOM MpPeapacroyioKEHHOCTHIO,
XpoMocomMHBIe Ooisie3Hu. ComaThdeckue © TeHepaTuBHbIe MyTanuu. CTBOJOBBIC KIIETKH.



[TpuHIMIBI 370pOBOTO 00pa3a *KHU3HHU, JUATHOCTUKHU, NMPO(PUIAKTUKY U JICYEHUS T€HEeTHUECKUX
Oone3nell. MeaMKO-TeHETUYEeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEAWLMHCKOW TE€HETHKH B
NPEOTBPALICHUN U JICYEHUH TeHETUUYECKUX 3a00JIeBaHU YeTI0BEKa.

JemoHcTpanuu:

[Moptpertsl: I'. Menpens, T.Mopran, I'.ne ®pu3, C. C.YerBepukoB, H. B.Tumodees-
PecoBckwnii, H. 1. BaBuios.

Tabnuubl u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 LIUTOr€HEeTHYECKasi OCHOBay», «3aKOH
pacuieneHuss U €ro ILUTOI€HeTHYeCcKass OCHOBa», «3aKOH YUCTOTBHI ramer», «JluruGpuaHoe
ckpeuuBaHue», «lluronornyeckue OCHOBBI JAUTMOPUIHOIO  CKpEIMBaHUS», «Meho3»,
«B3aumonencTBUe aIUICNbHBIX TE€HOB», «l'€HeTMYeCKHue KapThl pPACTCHUHM, JKUBOTHBIX U
yenoBeKka», «l'eHeTnka mnona», «3aKOHOMEPHOCTHU HACJIEIOBAaHUS, CLEIUIEHHOTO C IIOJOMY,
«KapuoTunsl YenoBeka W IKHBOTHBIX», «Buael wu3MeHumBOCTHY», «MoaudukamoHHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-takropa», «l'eHeTnka rpymn KpoBu», «MyTaluoHHas
WU3MEHUYUBOCTbY.

Ob6opynoBaHue: MOJIEJIN-aNIIINKALUN «MoHorubpuaHoe CKPEILUBAHUEY, «Henonnoe
JOMUHUpOBaHuEe», «JluruOpuaHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI U
MuKponpenapat «Jpo3oduna» (Hopma, MmyTanuu (GopMbl KPbLILEB M OKpPAackH Tena), repoapuit
«I"opox moCceBHOW».

JlaGopaTopHblie U IPaKTUYECKUE PabOTHI:

JlaGopatopnast pabota Ne 5. «/3ydeHuwe pe3yabTaToB MOHOTHOPHUIAHOTO M JAUTHOPHIHOTO
CKpEIIMBAHUS Yy IpO30(UIIbI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopatopHass pabora Ne 6. «3yueHne MOAM(PUKALMOHHON H3MEHYMBOCTH, IOCTPOEHHE
BapHaLlMOHHOTO psiZia U BapUALlMOHHOW KPUBOI.

JlaGopatopHas pabota Ne 7. «AHanu3 myTtauuii y Apo30(dussl Ha TOTOBBIX MUKpOIpenapaTax».
[Tpaktuyeckas padora Ne 2. «CocTaBiieHHE U aHAJIU3 POIOCIOBHBIX YEJIOBEKay.

Tema 7. Cenexkuus opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka W Tpolecc. 3apoKICHHE CeJIeKIMU M JomecTukanus. Ydenue H.
. BaBuioBa 0 LIeHTpax HPOUCXOXJIEHHS W MHOrooOpaszus KylbTYpPHBIX pacTeHHil. LleHTpbl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOpOJIa, IITAMM.

CoBpemMeHHbIE METONbI CceleKIuU. MaccoBblil W MHIMBUIYaldbHBIH OTOOPHI B CEJIEKLIUU
pacTteHHi u >kUBOTHBIX. OLleHKa 3KcTepbepa. bian3kopoacTBEHHOE CKpellMBaHe — MHOPUIMHT.
Yucras sguHus. CkpemuBaHue 4HCThIX JuHUB. [ereposuc, wunm rulOpuaHas cuia.
HeponctBenHoe ckpemuBanue — ayrOpuauHr. OtnanéHHass ruOpuauzanus U e€ yCIexH.
HckycCTBEHHBI MyTareHe3 M IOJTY4YEHHE IOJIMILIONIOB. J[OCTHIKEHUS CENEKIUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust Kkak OTpaciab MNPOM3BOACTBA. ['€HHas WH)XXEHEepUs. OTambl CO3JaHUs
pexomOunantHoil JIHK um Tpancrensnsix opranusmoB. Kiierounas umxenepus. Knetounsie
KyJIbTYypbl. MUKpPOKJIOHAJIbHOE Pa3MHOXKEHHE pacTeHHi. KiioHnpoBaHue BHICOKOIIPOIYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M ITHUecKHe mpodiembl. MO —
TreHEeTUYECKU MOJU(PHUIUPOBAHHBIE OPTaHU3MBI.

JemMoHcTpanuu:

[Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. 1IBaHOB.

Tabmuue! 1 cxembl: kKapTa «L{eHTpBI MPOUCXOXKIEHUS U MHOT000pa3us KyJIbTYPHBIX pacTCHHUID,
«Ilopoapl  mOMamIHUX JKUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHuil», «OTnanéHHas
rubpunmzamus», «Paborel akamemuka M. @. MBanoBay, «llomumiongus», «OOBEKTHI



ouorexHonorun», «Kinerounsle KylnbTypbl U KIOHHpOBaHUEY», «KOHCTpyHpoBaHHE M MEPEHOC
TEHOB, XpPOMOCOM.

Ob6opynoBaHue: MyJISDKU IJI0JI0B U KOPHEIUIOAOB AUKHUX (POPM M KYJIBTYPHBIX COPTOB PACTEHHIA,
rep6apuii «CenbCKOX03HCTBEHHbBIE PACTECHHSI.

JlabopaTopHbIe U MPAKTUIECKHE PAOOTHI:

Okckypeusi «OCHOBHBIE METOAbl W JOCTHIKEHUS CEJNEKIMM pPACTeHUH U IKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA MIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBomOLIMOHHAs OUOTOTHSI.

[Tpennocbuiku BOSHUKHOBEHHS 3BOJIOLMOHHON TEOpUHU. DBOJIOLMOHHAS TEOPUS U €€ MECTO B
O6uonoruu. BrusiHue SBOTIONMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.
CuzerenbcrBa 3Bomonuu. [laneoHTosornyeckue: MoCiae10BaTENIbHOCTh MOSBIEHUS BUAOB B
MAJICOHTOJOTUYECKONW JIETONMUCH, IepexoaHbie ¢opMmbl. buoreorpaduyeckue: CXOACTBO U
paznuuue ¢ayH u GI0p MATEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3iuyusi SMOPHOHOB pa3HBIX BHUJIOB IO3BOHOYHBIX.
CpaBHMTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHbIC, PYIUMEHTApHbIC OpIaHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0OJMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

Opomononnas teopust Y. lapsuna. [Ipeanocbuiku BOZHUKHOBEHUS JapBUHHU3MA. J[BIOKyIue
CWJIBI JBOJIIOLMM BUAOB 1o JlapBuHY (M30BITOYHOE pPA3MHOKEHUE NPU OrPAHUYECHHOCTHU
pecypcoB, HeolpeaenEHHas H3MEHYUBOCTh, 00pb0a 3a CyIIECTBOBAaHHE, ECTECTBEHHBIN 0TOOD).
Cunternyeckas teopus 3Boonun (CTI) u e€ 0CHOBHBIE IOJO0KEHUS.

Muxkpososmtonus. [Tonynsius kak equHUIA BUIa U BOJIOLUH.

JBuxyme cunbl ((hakTopbl) HBONIOLMHM BUAOB B Mpupoie. MyTallMOHHBIM mpolecc u
KOMOMHATUBHAs HW3MEHYUBOCTh. [lomynsimoHHbIe BOJHBI U Apedd reHoB. M3omauusa u
MUTpaIus.

EctecTBeHHbII 0TOOp — HanpaBisoMui (pakTop 3BooIUNd. DOpPMBI €CTECTBEHHOTO 0TOOpA.
[Tprcrioco0neHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bojtouuu. [Ipumepsl mpucnocoOiieHuit y
OpraHu3MoB. ApoMOp(O3bl U UAN0AANITALIUH.

Bung wu BupgooOpazoBanue. Kpurepun Buzma. OcHOBHBIE (QOpPMBI  BHI00Opa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECcKoe.

MakposBomonus.  PopMmbl  IBOJIONMM:  (QUIETHYECKas, JUBEpreHTHas, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3BoOLNY.

[TpoucxoxaeHne OT HecleUuaIu3upoBaHHBIX MpeakoB. [Iporpeccupyromas crnenuamu3anus.
AJnlanTuBHAs paaualus.

JeMoHCcTpauu:

[Toprpetsr: K. JIunnen, XK. b. Jlamapk, Y. lapBun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
®. Mromnep, A. H. Ceseprios.

Tabmuubl U cxemsl: «Pa3BuTHEe OpraHMYECKOro MHpa Ha 3emiie», «3apoAbIlN MO3BOHOYHBIX
XKHUBOTHBIX», «ApXxeonTepukcy», «Popmbl 60pHOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBINH 0TOOPY,
«MHoroo0Opa3ue COpTOB pacTeHMit», «MHOroodpasue MOpoa >KUBOTHBIX», «[lomymsuuny,
«MyTalyoHHas U3MEHUUBOCTBY, «ApomMopdo3bl», «Mnuoanantamumy, «O0mas neresepamnus»,
«/IBmwxymue cuitbl 3Bosonuny, «Kapra-cxema mapmpyta myremectsust Y. Jlapsunay, «bopbba
3a CYILIIECTBOBAHHE, «[Ipucnoco0iaeHHOCTH OpPTraHHU3MOBY, «["eorpaduueckoe
BUJ1000pa3oBaHuey», « IKOJIOrHYECKOe BUA000pa30BaHUE.



O6opynoBaHue: KOJUIEKIIUS HACEKOMBIX C Pa3IMYHBIMU THUIAMH OKpacku, HabOp IJIOJOB U
ceMsiH, Kosuteknust «[IpuMephl 3aUTHRIX MPUCTIOCOOTICHHH Y )KHUBOTHBIX», MoJielnb «OCHOBHBIC
HaIMpaBJICHUS 3BOIIONUNY, 00bEMHAs MoAeNb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).
Buoreorpaduyeckas kapra mupa, KoyuieKus «PopMbl COXPAaHHOCTH MCKONAEMbIX JKUBOTHBIX U
pacTeHui», monenp ammuukanusa «llepekpéct xpoMmocom», BilakHble mpenaparsl «Passurtue
HaceKkoMmoroy, «Pa3Butue marymku», Mukpomnpenapar «Jlpo3oduiia» (Hopma, Mmyrauuu (Gpopmbl
KPBUIBEB U OKPACKU TEJa).

JlabopatopHble U paKTUUYECKHE PabOThI:

JlaboparopHas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».
Jlaboparopuas padora Ne 2. «Onucanue npUCIIOCOOTCHHOCTH OpraHu3Ma M €€ OTHOCHTEIHHOTO
Xapaxkrepay.

Tema 2. Bo3HUKHOBEHHE U pa3BUTHE )KU3HU Ha 3eMJI€.

JloHayuHbIe MIpeCTaBICHUS O 3apOK/I€HUH KU3HU. HayuHble runore3sl BOSHUKHOBEHUS JKU3HU
Ha 3emie: abuoreHe3 W MaHcnepMmus. XHUMHYECKas HBOMIONHSA. AOHOTeHHBI CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE  MNOATBEPKICHUE
XUMUYECKOW 3BoJironK. HavanbHble 3Tanbl Ononorudeckoit sBostonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PazButue xxu3nu Ha 3emuie mo 3paMm u nepuogam. Karapxeit. Apxeinckas ¥ mpoTepo30iCKast 3phI.
[Taneo3olickas ’pa U e€ MmepuoIbl: KEMOPUHUCKUN, OPIAOBUKCKUH, CHIYPUHCKUH, NEBOHCKHUH,
KaAMEHHOYTOJIbHBIM, IIEPMCKHUH.

Mes3o30licKas 3pa U €€ EPUOobl: TPUACOBBIN, FOPCKUN, METOBOM.

Kaiino3zoiickas spa u €€ nmepuo/ibl: MajeoreHOBbI, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.
XapakTepucTuKka KiuMaTa M TeO0JOTHYecKuX mnpoueccoB. OCHOBHBIE 3Talbl 3BOJIOLUU
pPacTUTEIBLHOTO W >KMBOTHOTO MHupa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpaxeHHe 53BOJOLUUU. OCHOBHBIE CHCTEMAaTHYECKHE
TPYIIIBI OPTAaHU3MOB.

OBoronus 4enoBeka. AHTPONOJIOrUsl Kak Hayka. Pa3BuTue mpeacTaBieHUi 0 MPOUCXO0XKIEHUU
yesnoBeka. MeTopl u3ydyeHus aHTpornoreHeza. CxoJCcTBa M pa3iuyMsl YeJIOBEKa U >KMBOTHBIX.
CucremaTn4eckoe NOJI0KEHUE YEI0BEKa.

JBuxymnue cuibl (pakTopbl) aHTpornoreHesza. HacneacTBeHHass H3MEHUMBOCTh M €CTECTBEHHBIN
oT60p. OO1IeCTBEHHBINH 00pa3 KU3HU, U3TOTOBICHUE OPYIUH TPy, MBIIIJICHUE, PEYb.
OCHOBHBIE CTaJIMM M BETBU HBOJIIOIIMU YEJIOBEKA: aBCTpalonuTeku, Yenosek ymenslii, Yenosek
npsaMoxosammi, YemoBek HeaHaepTanbckui, YenoBek pazyMmHbii. Haxoaxum wnckonmaembix
OCTaTKOB, BpeMs CYIIECTBOBaHUs, 00JIaCTh paclpocTpaHeHHs, 00BbEM TOJIOBHOTO Mo3ra, o0pas
KU3HH, OPYIUSL.

Uenoseueckne packl. OCHOBHBIE OOJBIINE pachkl: €BpONEOUIHAs (E€Bpa3uiickas), HErpo-
aBcTpaliouJiHas  (dKBaTOpuajbHasg), MOHTOJOUJHAs  (a3uaTcKO-aMepuKaHckas). YUepTsl
NPUCHIOCOOJICHHOCTH TPEACTABUTENEH UeNOBEYEeCKUX pac K YCIOBUSM CYIIECTBOBAHHS.
EnuncTBo uenoBeveckux pac. Kpuruka pacusma.

JemMoHcTpanuu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Omapun, C. Muiep, I'. FOpu, Y. lapBuH.

Ta6muip! u cxembl: «Bo3unkHoBeHUE COMTHEYHON CUCTEMBI», «Pa3BUTHE OPTaHMYECKOTO MUPaY,
«PacturenbHas kneTka», «KuBoTtHas kinetrkan, «lIpokapumornueckas kierka», «CoBpeMeHHas
CHUCTEMa OpPraHWYeCKOro Mupa», «CpaBHEHHE aHATOMHUYECKHX 4YE€pT CTPOEHUs 4YEeIOBEKa W



4yeJoBeKooOpa3HbIX 00e3biH», «OCHOBHBIE MECTa MaJICOHTOJIOTMYECKHX HaXOJOK IPEIKOB
COBPEMEHHOI0 4YelIoBeKay, «llpeBHeuimue oan», «/lpesnue moau», «llepBeie coBpeMeHHbIE
Toan», «YenoBeueckue pachl».

O6opynoBaHue: MyJISKU «IIpoucxoxnenue YeJI0BEKa» (OrocThI aBCTPAJIONMTEKA,
NUTEKAHTPONa, HeaHJepTaliblia, KPOMaHbOHIIA), CICTIKH WJIM M300pa)KeHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO 4YesIOBeKa (KaMHHU-YOIIEphl, pyousia, ckpebiia), reoXpoHoJIorndeckas TabiuIa,
KoJuteKuus «DopMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTCHHID.

JlabopatopHble U MpaKTUUYECKHe pabOThI:

[TpakTtnueckas pabora Ne 1. «l3ydeHme HCKOMAeMBIX OCTATKOB PACTCHHH M >KMBOTHBIX B
KOJUIEKLIASAX .

OKCKypcusi «IBOJIOLMS OpPraHM4eckoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM HIIH
KpaeBeAueCKUil My3eil).

Tewma 3. Opranusmbl U OKpyXaroias cpeja.

DKoJorusi Kak Hayka. 3ajJjaud U pa3zeiibl SKOJOrHH. MeToJbl SKOJIOTHUYECKUX HCCIeA0BaHUM.
DKOJOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPTraHHU3MOB: BOJIHAS, HA3eMHO-BO31YIIIHAs, MOYBEHHAS,
BHYTPUOpPraHU3MEHHAsI.

Okonorudeckue (akropel. Kiaccudukaiums dSKoOIOrHUecKux (GaKkTOpoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTpOIIOreHHbIE. JlelicTBHE IKOJIOTUYECKUX (PAaKTOPOB HA OPraHU3MBI.
AlGuotnueckue (pakTOphL: CBET, TeMIlepaTypa, BiIaKHOCTh. DoTomepuonusm. [Ipucrnocodiienus
OpraHU3MOB K JIEUCTBUIO abHoTHYeCKUX (hakTopoB. bruonornueckne puTmsl.

buotnueckue dakropbl. Buasl OMOTHYECKHX B3aUMOJEHCTBUN: KOHKYPEHIIUS, XHUIIHUYECTBO,
cum6u03 u ero ¢popmel. [Tapazutusm, Kooneparus, MyTyaanu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaXJICOHUUECTBO). AMEHCau3M, HEHUTpaau3M. 3HadeHHe OMOTUYECKUX B3aUMOJCHCTBUM IS
CYIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJOTUYECKHE  XapaKTepUCTHKH  momyisiuu. OCHOBHbIE — IOKa3aTend  MOMYJISINH:
YHUCIIEHHOCTb, IUIOTHOCTb, POXJAEMOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauus. JuHamuka
YUCJIEHHOCTH MOMYJISIIUY U €€ PeryJssiusl.

JeMmoHCcTpauu:

[Toptpetsr: A. I'ym6onpaT, K. @. Pynse, O. ['ekkens.

Tabmumer u cxemsl: kKapta «I[Ipupoansie 30HbI 3emnu», «Cpeasl OOHTaHHS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmynsauumy, «3aKOHOMEPHOCTH pOCTAa YHUCJIEHHOCTH MOMYJISUU
uHpy30pun-Tyhenbkny», «llumesbie memm».

JlaGopaTopHble U MPaKTUYECKHE PaOOTHI:

Jlabopatopuast pabora Ne 3. «Mopdosoruueckne 0COOEHHOCTH PACTEHUW U3 Pa3HBIX MECT
oOUTaHUM».

JlabopaTtophnast pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTUE YEPEHKOB KOJIEYCay.
[Tpaktuueckas padota Ne 2. «[lofc4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUOB PACTCHUIN.

Tema 4. Coob1iecTBa U 3KOJIOTMYECKUE CUCTEMBI.

Coo01ecTBO OpraHu3MoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUJOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunsl-nomuHanTel. CBs3M B OHOIIEHO3E.

Dkonoruyeckue cucteMbl (9kocuctembl). [loHsTHE 00 »JKOCHCTeME U OHOTreoleHO3e.
OYHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: TPOJAYLEHTbI, KOHCYMEHTBI, pPEIYLEHTHI.
KpyroBopot BemiecTB M NOTOK 3HEPrHMM B dKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTelIM SKOCUCTEMBI: OMomacca,



OPOAYKIMA. OKOJOTMYEeCKHe NHpaMHbl: MPOAYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTb, CAMOPETYJIALNs, pa3BuTue. CyKieccus.

[IpuposnHblE HSKOCHUCTEMBI. OJKOCHUCTEMBI 03€p M pEeK. OKOCUCTEMA XBOMHOIO WJIHU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPONIOT€HHBIE  JKOCHCTEMBI. ATPOIKOCHUCTEMBI. YpOOdKocucTeMbl. buonormueckoe
XO035ICTBEHHOE 3HAU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3noobpa3ue kak ¢akrop ycTtoWuuBocTH 3KocucTeM. CoxpaHeHHe OHMOJIOrHYECKOro
pasHooOpa3us Ha 3emiie.

Yuenue B. U. Bepraackoro o 6uocdepe. ['panuisl, coctaB u crpykrypa omocdepsl. XKXupoe
BemecTBO M ero ¢Qynkmun. OcobeHHocTH OHOChEpbl Kak TII00aJbHOW 3KOCHUCTEMBI.
JluHamudeckoe paBHOBECUE M 0OpaTHas CBsi3b B Ouocdepe.

KpyroBopotsl BemiecTB M OHOr€OXMMHUYECKHE IIUKJIBI DJIEMEHTOB (yIJiepoa, asoTa).
3oHanbHOCTH OuOChepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTtBo B Ouocdepe 3emin. AHTpOINOTeHHBbIE M3MEHEHHs B Ouocdepe. [nmobanpHbIC
9KOJIOTUYECKHE TPOOIEMBI.

CocymecTBoBaHue npupoasl U dyenoBedecTBa. CoxpaHeHue OuopazHOOOpasusi Kak OCHOBA
ycroitunBoctu Onocepsl. OCHOBAa PaLMOHATIBHOIO YIPABICHUS NPUPOIAHBIMU PECypcaMM U MX
UCIOJIb30BaHue. JlocTuykeHus: OMOIOTMM U OXpaHa IPUPO/IBI.

JemoHcTpanuu:

[Toptpetsr: A. JIx. Tenciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxemsl: «[lumeBbie nenm», «buoneHo3: cocrtaB u CTPyKTypa», «lIpupomHsie
coobmiectBa», «llemn mnuraHusy, «OKojoruueckas nupamuaa», «buocdepa u denoBex»,
«DKOocuCTeMa IIUPOKOJUCTBEHHOro Jiecay, «DKOCHCTeMa XBOHHOro jeca», «buoueHos
BOJOEMay», «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3ACHUCTBUS Ha MPUPOAYY,
«BaxkHeime MCTOYHMKM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOa», «llouBa — BakHeilmas
coctaisironas ouochepsr», «PakTopsl Aerpaganuu nousy, «IlapHukoBeli d3phexT», «DaKTOpbI
PaAMOaKTUBHOIO 3arpsi3HEeHUs 6uoceps», «O0mas cTpykrypa o6nocheps», «PacmnpocrTpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH O6uochepr», «KpyroBopor yriaepoma B Guochepey,
«KpyroBopot a3zota B mpupoie».

O6opynoBanue: Moenb-aniuiukanus «Tunuyesle OMOLIEHO3b», repbapuil «PactuTenbHbIE
coobmiecTBa», kosekuuu «buonenos», «Bpenutenun BaXHEWIIMX CEIBCKOXO3SHCTBEHHBIX
KyJIbTyp», repOapuu M KOJUJIEKIMM pPACTeHUM W JKUBOTHBIX, NPHHAUIEKALIME K pasHbIM
HKOJIOTHUECKUM Tpymmam ojHoro Bujaa, Kpacnas kuura Poccuiickoit deneparuu, n3o0paxeHus
OXPAaHSEMBbIX BUJIOB PACTEHUH U )KUBOTHBIX.



I[Inanupyemble pe3y/jbTaThl 0CBOEHHS IPOrPAMMBbI

Cormacao ®I'OC COO, ycraHaBaMBalOTCS TpPeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00y4JaroIMMUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MNPpECAMCTHBIM.

JINYHOCTHABIE PE3VYJIbTATHI

B CTPYKTYpPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPCAMETA «bnoorusy BbIJICIJICHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPEIEICHHUIO,
HaJIMYUE MOTHBAIMM K OOYy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHHUI JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPHUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOy4aroUIMXxcs PYKOBOJACTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAaMH, IPUCYLUIUMH  CHUCTEME
Ouosornyeckoro o0pa3oBaHMs, HaJIMYUE HSKOJOTUYECKOrO MPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTHb LCJIN U CTPOUTD JKU3HCHHBIC IJIAHBI.

JInuaoCTHBIC PE3yiabTaTbl OCBOCHUA NPECAMETA «buonorus» JOCTUI'alOTCA B €AUHCTBEC yqe6H0ﬁ n
BOCIIUTATEIIHLHOMN ACATCIBbHOCTH B COOTBETCTBUHN C TpaaAUuIIUOHHBIMUA pOCCI/If/'ICKI/IMI/I
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHs, Pa3BUTHs BHYTPEHHEW MO3HUIMH JIMYHOCTH, MATPUOTH3MA,
YBa)XCHUSI K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJda M CTapuieMy MOKOJIEHHIO, B3aHMHOTO
YBaXCHMU, GepemHoro OTHOLIICHUA K KYJIbTYPHOMY HaCJICOIUO u TpaguuuAaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.
JInuaoCTHBIC PE3YIbTATBl OCBOCHHUMA y‘I€6HOFO nmpeamera «bnomorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMUPOBAHHONW BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIECTBa,
pacIIMpeHHe KU3HEHHOTO ONbITa U ONbITa JAESITEIBHOCTH B MPOLIECCE peaTn3alui OCHOBHBIX
HallpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJE B YACTHU:

1) rpaskAaHCKOTO BOCITUTAHHUSL:
c(hOpMUPOBAHHOCTh TPAKIAHCKON TMO3UIUU O0YUaIOIIEerocsi Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

OCO3HAaHHEC CBOUX KOHCTUTYIIMOHHBIX IIpaB U O6$I3aHHOCTeI71, YBAXXCHHC 3aKOHA U IIpaBOIIOpsAaKa,
TOTOBHOCTh K COBMECTHOH TBOpPYECKOW JEATENbHOCTH NPU CO3JaHUM YYEOHBIX IPOEKTOB,
pelIeHrnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPHUMEHTOB;
CIIOCOOHOCTH OIpPEAETATh COOCTBEHHYIO MO3UIMIO0 MO OTHOUICHHIO K SIBJICHHUSIM COBPEMEHHOM
JKU3HU U OOBSIICHSTH €€;

YMEHHE YUUTHIBATh B CBOUX JEHCTBUSX HEOOXOJUMOCTH KOHCTPYKTHBHOTO B3aUMOJIEHCTBUS
JIIO)I@I;'I C pa3sHbIMHA y6e}K}16HI/I${MI/I, KYJIBbTYPHBIMH HCHHOCTAMHA U COLITUAJIBHBIM ITOJIOKCHUEM
T'OTOBHOCTH K COTPYAHUYCCTBY B mponecce COBMECTHOI'O BBIIIOJTHECHUA yqe6HBIX,
MMO3HABATCJIBHBIX W HCCICAOBATCIBCKUX 3alda4d, YBaXUTCJIBHOTO OTHOLICHUA K MHCHHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) MaTpUOTHYECKOTO BOCTIUTAHHMS:



c(hOpMUPOBAHHOCTh POCCHICKON TPaXTAHCKON HJICHTUYHOCTH, TMaTPUOTH3MA, YBAKECHHS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TrOpAocTH 3a CBOM Kpai, CBOIO
Ponuny, cBoii A3BIK U KYJIBTYpPY, MPOIILJIOE U HACTOALLEE MHOTOHALIMOHATIBLHOTO Hapoia Poccuu;
LIEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUIO M MAMSITHUKAM MPUPOJIbI, JTOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKIJIAJl POCCHUMCKMX Y4Y€HBIX B CTAHOBJIGHWE M DPa3BUTHE OHOJIOTHUH,
NOHMMAHUS 3HAueHUsi OWOJOTMM B TMO3HAHUM 3aKOHOB MPHUPONBI, B >KM3HU 4YeJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uzeiHas yoexaEHHOCTh, TOTOBHOCTh K CIIy>K€HHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cynn0y;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCThH OILIEHHMBATh CUTYallMI0 U MPUHMMATh OCO3HAHHBIC PEHICHHs, OPUEHTUPYSACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTENSAM, CO3JaHHI0 CEMbU HAa OCHOBE OCO3HAHHOIO
MPUHSTHUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAULMAMHU Hapoa0B Poccuu;

4) 3CTETHYECKOTO BOCIIUTAHHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHHUI;

MIOHUMaHUE SMOIMOHAJIBHOI'O BO3/ICUCTBUS KUBOM NPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPa)XEHHUIO B Pa3HbIX BHUJIAX MUCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOM JINUHOCTH;

5) pusuueckoro BocmHTaHUs, (GOPMUPOBAHUSA KYIBTYPbI 3J0POBbS M SMOIMOHAIHHOIO
OJaromnoyyyus:

MOHUMAaHWE W peanu3anus 370pOBOTO W 0e30macHOro oOpasza XKU3HU (30pOBOE THUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIBIXA,
perynsipHasi (u3WYECKas aKTUBHOCTh), OEpPEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTU MPaBWJI UHIUBUAYATHHOTO U KOJUIGKTHBHOTO O€30MacHOTO MOBEACHUS B
CUTYalUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHHE TIOCIEACTBHM M HENPHUATHS BpPEIHBIX MPHUBBIYEK (YMOTPEOJIEHUs aTIKOTOJIA,
HapKOTUKOB, KypeHUs);

6) TpyJI0BOTO BOCIIMUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU MacTepCcTBa, TPYA0J00ue;

TOTOBHOCTh K AaKTHBHOW JEATEIBbHOCTH TEXHOJOTHYECKOM M COLMAIBbHOW HaIpaBICHHOCTH,
CIIOCOOHOCTh ~ MHMIIMUPOBATh, IUIAHUPOBATH M CAaMOCTOSITENIBHO  BBIMIOJNHATH — TaKyIO
JIeATETbHOCTb;

UHTEpEC K pa3nuyHbiM chepam TpodeCCHOHATBHOW NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbL;
TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHUIO H CaMOOOPA30BAHMIO HA MPOTSHKEHUH BCEH KU3HU;
7) 9KOJIOTMYECKOTO BOCITUTAHUS:

HKOJIOTMYECKH eIeCO000pa3HOe OTHOIIEHHUE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE
€€ CyIIEeCTBOBaHMUS,



NOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYyJIbTYpbl: IPHUOOPETEHHE ONbiTa IUIAHUPOBAHUSA
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI I OKPY>KAIOILEN CPEIbL;

OCO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;
CIOCOOHOCTh MCIOJB30BATh MPUOOpPETaeMble PU M3yYCHUU OMOJIOTHH 3HAHHS UM YMEHHUS NpHU
peleHny MpodieM, CBA3aHHBIX C PallMOHAIBHBIM MIPUPOIONIOIB30BaHIEM (COOIIOIEHUE TTPABUIT
IIOBEJICHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMAX, OXpaHy
BHJIOB, DKOCUCTEM, Orochepsr);

aKTUBHOE HENpUsATUE NEHCTBUH, MPUHOCSIIUX BPEJ OKPY)KAIOLIeH MpUPOJHON cpene, yMeHue
IPOTHO3UPOBATh HEOIArONPUATHBIE HKOJIOTHUECKUE TIOCIEACTBUS PEANIPUHUMAEMBbIX J1eHCTBUN
Y IIPEJOTBpAIATh UX;

HaJIUYUE Pa3BUTOTO HSKOJIOIMYECKOIO MBIIUIEHUS, OKOJIOIMYECKOHM KYJIbTYpbl, OIIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMMH B
IIO3HABATEJIBHONM, KOMMYHHMKAaTUBHOM M COLMAJIBHOM IIPAKTHKE, TN'OTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH J1eATEIbHOCTH SKOJIOTMYECKON HaIlPaBIE€HHOCTH;

8) HEHHOCTH HAYYHOT'O [TO3HAHUS:

c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HayKd M OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOIO Ha JAMAJIOre KYJIbTYpP, CIIOCOOCTBYIOILErO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpULICHCTBOBAHUE $I3bIKOBOM M UUTATENIbCKOM KYJIBTYpbl KaK CpEICTBAa B3aMMOJCHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue crnenuukn OHONOrMM KakK HayKH, OCO3HaHHWs €€ poiu B (OPMHPOBAHHUH
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUM LIEJIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaKk O €IUHCTBE INPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH M pelIeHUH IPOoOIeM COXpaHEHHs! IPUPOTHOIO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUH U1l COBPEMEHHOMN UBWIN3ALUK: 00€CIIeYeHNs] HOBOTO
YPOBHSI Pa3BUTHUS MEIULMHBI, CO3/IJaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh
pecypcHble MpoOJeMbl DPA3BUTHS YENOBEYECTBA, IIOMCKA IyTed BBIXOJA W3 TJI00AJIbHBIX
HKOJIOTMUYECKUX MPOoOJIeM U oOecreueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PallMOHATIEHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;
3aMHTEPECOBAHHOCTh B IOJIyUEHUU OWOJIOTMYECKUMX 3HAHUW B IEJAX IOBBIIIEHUS O00Ien
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW YacTH ()YyHKIIMOHAJIbHOM
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit npu U3y4eHuu ONoJIOTHH;

NOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIB3YyEMBIX B €CTECTBEHHBIX HAyKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHMS JJIs aHalIW3a M OOBACHEHWs SBJICHUH
OKpYXKaloIIero MUpa M MPOUCXOIAINIMX B HEM H3MEHEHMH, yYMEHHE JeslaTb 00OCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS /JIS pPEeLIeHUs MpodieM B
pEAIBHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAHHE IIEHHOCTH HAy4YHOH JEATEIBHOCTH, TI'OTOBHOCTb OCYILECTBIATH IPOEKTHYIO U
MCCIJIEIOBATENBCKYIO ACSITENbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U caMO0OOPa30BaHUIO, K aKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUI 110 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.
METAIIPEJIMETHBIE PE3VJIbTATDI

MertanpeameTHble pe3yiabTaThl OCBOGHHUS YydyeOHoro mpenmera «buonorus» BKIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCIUIUIMHAPHBIE



(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIUE [[EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, HCCIIeJOBaHUEe, HAOJIIOJCHUE, U3MEpPEHUE, IKCICPUMEHT U JPYruX), YHUBEpPCAJIbHBIC
yueOHbIe JeHCTBUS (IMIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC), 00ECIICUNBAIOIINE
dbopMupoBaHre (QPYHKIIMOHAIBHON I'PaMOTHOCTH U COLMAJIBbHOM KOMIETEHLHH O0YyYaroIiuxcs,
CIIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUUIUITMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YydeOHbIe ACHCTBHS B IO3HABATEIBHOU U
COLIMAJILHOM MPaKTHKE.
MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMEBI CPEIHETO OOIIET0 00pa30BaHUS JTOJIKHBI
OTpaXKaTh:
OBnajieHre YHUBEPCATBHBIMU YICOHBIMH ITO3HABATEIBHBIMU JCHCTBUSIMHU:
1) 0a30BbIC TOTHYCCKUE TCHCTBHS:
camMoCTOsITeNIbHO  (OPMYIUPOBaTh M aKTyalU3UpoBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;
UCIIONIb30BaTh MPH OCBOCHHM 3HAHWM MPUEMBI JIOTUYECKOTO MBIILICHUS (aHamu3a, CUHTE3a,
CpaBHEHHMs, KIacCU(pUKalUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJIOTHYECKUX TOHATUHN
(BBIICIATH WX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTHUMHU ITOHSATUSIMH );
OMPENETATh LEIH AeATEIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUU UX JOCTUKEHUSI, COOTHOCUTH
pe3yabTaThl IEATETLHOCTHU C TIOCTABJICHHBIMU LIETISIMU;
UCIIOJIb30BaTh OMOJIOTHYECKHUE TTOHSITHS TSl OObSICHEHUST (DAKTOB U SBIICHUH KUBOH MPUPOJIBL;
CTPOUTH JIOTHUECKHUE PACCYXJACHUA (MHIYKTUBHBIC, JCTYKTUBHBIC, [0 AHAJIOTHH), BBISBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SBICHUSIX, (OPMYIUPOBATH BHIBOJBI U
3aKIJIIOUCHUS;
IPUMEHSTh CXEMHO-MOJICIbHBIE CpPEACTBAa JUIsl TPEACTABICHHUS CYIIECTBEHHBIX CBs3eH U
OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUHI pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX
pa3pabaThiBaTh TUIAH pPEIICHUs] MPOOJEMBbI ¢ YYETOM aHalu3a WMEIOIIMXCS MaTepUATbHBIX U
HEMaTepUATbHBIX PECYPCOB;
BHOCHUTb KOPPEKTUBHI B JIEATEIHLHOCTH, OLICHUBATh COOTBETCTBHE PE3YyIbTATOB IIEJISIM, OLICHUBATh
PHUCKH TIOCTIEACTBUIA JESATENLHOCTH;
KOOPJAMHHUPOBATh W  BBINONHATH pabOTy B YCIOBUSIX peajbHOr0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

2) 6a30BbIE HCCIICIOBATEIbCKHE JCHCTBHUA:
BIIQJICTh HaBBIKAMH YYE€OHO-UCCIIEIOBATEILCKOM M TPOEKTHOW JESITEIBHOCTH, HaBBIKAMHU
paspetnieHus mpooseM, CrIoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY TMOUCKY METOJIOB
pEIICHHS TPAKTUICCKUX 33719, TPUMEHECHUIO Pa3IMYHbIX METOJIOB IO3HAHUS;
UCTIONIb30BAaTh PA3NIMYHBIE BHJBI JEATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAIIMU, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3aHUH YUEOHBIX U COITMAILHBIX TPOEKTOB;
dbopMupOBaTh HAy4YHBIA THI MBINUICHHS, BIaJE€Th HAYYHOH TEPMHUHOJOTHEH, KIIOUYEBBIMU
TOHSTHSIMHA W METOJIaMU;
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3aJayll B OOpa30BaTEIBHOW NEATEIHHOCTH U
JKU3HEHHBIX CHUTYaITUsX;



BBISIBJISITH IPUYMHHO-CIICCTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 3a7auy, BBIABUTATh THIOTE3Y €€
pelIeHHs, HaXOAUTh apIyMEHTHI [T J0Ka3aTeIbCTBAa CBOMX YTBEPKIACHUHN, 331aBaTh TapaMeTphl
U KPUTEPUU PEIICHUS;

AQHAIM3UPOBAThH NOJYUYEHHBIE B XOJ€ PELICHUS 3aJaud Pe3yJbTaThl, KPUTUYECKH OLIEHUBATH HUX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;

OCYIIECTBIISITh LI€JICHANPABICHHBIA IOUCK IEpeHoca CPEeACTB M CHOCOOOB JEHCTBUS B
npoecCuoHaNBbHYIO Cpeay;

YMETb [IEPEHOCUTH 3HAaHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEACATEIbHOCTH;
yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJIEH, MTPEIaraTh OPUTUHAIBHBIC TOIXOABI M PEIICHUS, CTAaBUTh MPOOJIEMBI U
3a/1a4M, JOIYCKaIOIUeE aIbTEPHATUBHbBIE PELICHMUS.

3) pabora ¢ uHpOpMAaIHECH:

OpPUEHTUPOBATHCS B PA3NUYHBIX UCTOYHUKAX MH(pOpMaIUU (TEKCTE Y4eOHOTo MOCoOus, HayqHO-
MOMYJISIPHOM JIUTeparype, OMOJIOTUYECKUX CIIOBapsAX W CIPABOYHUKAX, KOMIBIOTEPHBIX 0azax
IaHHbIX, B MHTepHere), aHanmu3upoBaTh UHPOPMAIUIO pa3IUYHBIX BUIOB U  GHopMm
MPEJICTaBICHUS], KPUTHUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUMBOCTD;
dopMynupoBaTh 3ampockl W HPUMEHATH paA3IUYHbIE METOAbl IpPU IOUCKE U OTOOpe
Ounonoruveckoi HHPOpPMaIUU, HEOOXOIUMOH JIJIsl BBITOJIHCHUS YUSOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HUCIOJNB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHUS PA3INYHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOUPATh ONTUMANIbHYIO ()OPMY MpEACTaBICHUSI OHMOJIOTHYEeCKON HH(POpMauu
(cxembl, TpaduKH, JUArpaMMBbl, TAOJIHIIBI, PUCYHKH U JPYTOE);

UCIIONIb30BAaTh HAYYHBIM S3BIK B KayecTBe CpeACTBAa Mpu pabore ¢ OuoIoruyeckoit
uH(popMaliel: MPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTHUeCKHUe 3HaKU U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISITHOCTH;

BJIa/IETh HAaBBIKAMHU PACIO3HAaBaHMS U 3alIUThl HH(OpMaLNUK, HH(HOPMALMOHHON 0€30IacHOCTH
JUYHOCTH.

OgnaieHre yHUBEpCaTbHBIMA KOMMYHUKATUBHBIMH JIEHCTBHSAMMU:

1) oGienwue:

OCYILECTBIISATh KOMMYHHUKAIIMU BO BceX cdepax >KM3HM, aKTUBHO y4yacTBOBaTh B JMAOre WU
JUCKYCCHM TI0 CYILIECTBY OOCYKAaeMoil TeMbl (yMEHHME 3aJlaBaThb BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUS TMpe/UlaraéMoil 3aJadyd, YYWUTHIBATh HHTEpPECHl U
COTJIACOBAHHOCTH MMO3ULIUHI APYTUX YYaCTHUKOB JAHANIOra WIN JUCKYCCUN);

pacno3HaBaTh HeBepOaJibHbIE CpeACTBAa OOLICHUS, MOHMMAaTh 3HAUYE€HUE COLMAIbHBIX 3HAKOB,
NPENOCHIIOK BOSHUKHOBEHHS KOH()IMKTHBIX CHUTYalllid, YMETh CMSATYaTh KOH(MIMKTHI U BECTH
MEPETOBOPBI;

BJAJICTh PA3IMYHBIMU CHOCOOAMH OOIIEHHS M B3aUMOICHCTBUS, TOHUMATh HAMEPEHHs IPYTHUX
Jro/iel, TPOSIBIATH YBAXHUTEIbHOE OTHOIIEHHME K COOECeHHKY M B KOPPEKTHOH Qopme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHas IeSITEIbHOCTD:

MOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHJHOM W WHIUBUAYaTbHOW pabOTHl TpU
pelieHnn OMOJI0rHYecKol MpobdieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IMPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOJEHCTBYS PU peLIeHUH Y4eOHOM 3a/1auH;



BbIOMpPAaTh TEMAaTHKy W METOAbl COBMECTHBIX JAEHCTBUM ¢ y4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJIOT0 4l€Ha KOJUIEKTHBA,

IPUHUMATD LIEJIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBATh U KOOPIMHUPOBATh JIEHCTBUS 110
€€ JOCTWKECHMIO: COCTaBIAATh IUIAH JEUCTBUHM, pACHPENEIATh pPOJU € Y4ETOM MHEHUU
YYaCTHHUKOB, 00CYXJaTh Pe3yIbTaThl COBMECTHON pPabOTHI;

OLIEHMBATh KayeCTBO CBOETO BKJIAJa M KaXJOT0 y4aCTHMKA KOMaHJbl B OOLIMI pe3yibTar 1o
pa3paboTaHHBIM KpUTEPUSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLEHUBaThb MJAECU C MO3ULUUM HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPAaTErMYECKOE IOBEAECHUE B PA3JIMYHBIX CUTYalUsX, IPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

OBnazieHne yHUBEPCAIbHBIMU PErYISITUBHBIMU JEHCTBUSMMU:

1) camoopraHu3anus:

UCIIOJIb30BaTh OMOJIOIMYECKHE 3HAHUS JUIs BBIABICHUS MPOOJIEM U UX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYyaLlUsX;

BbIOMpPAaTh Ha OCHOBE OMOJOIMYECKUX 3HAHUHM II€JICBblEé M CMBICIOBBIE YCTAaHOBKHM B CBOMX
JEUCTBUAX M IMOCTYINKAaX 10 OTHOLIEHUIO K >KMBOW INPHUPOAE, CBOEMY 310POBBIO U 310pPOBBIO
OKpYXaroIIHX;

CaMOCTOSITENIbHO OCYLIECTBIISITh IIO3HABATENIbHYIO JIE€ATEIbHOCTD, BBISBIISATH MIPOOJIEMbI, CTABUTh
U (GopMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTENbHON JEATENIbHOCTH U KU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH PELICHHUs IMpoOJeMbl € Y4ETOM MMEIOLIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuMpsATh paMKH Y4eOHOI0 IIpeAMETa Ha OCHOBE JIMUHBIX MPENNOYTEHU;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO M MPOSBICHUIO IIMPOKOM SPYAMIMM B pa3HbIX 001acTAX
3HaHMH, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YpPOBEHb.

2) CaMOKOHTPOJTb:

JaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B J€ATEIBHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISAM;

BJIAJIETh HABBIKAMU IIO3HABATEJIbHOM pe(IEeKCHUM KaK OCO3HAHUS COBEpLIAEMBbIX IEHCTBHHA U
MBICIIUTENBHBIX MPOLECCOB, UX PEe3yJIbTATOB U OCHOBAHMMU, UCMOJIb30BaTh MPUEMBI peduieKCuu
JUISL OLIEHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PELIEHUS 110 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB EATEIbHOCTH;

3) npuHsATHE CEOS U APYTHX:

NpUHUMATD ce0sl, TOHMMast CBOM HEIOCTAaTKU U IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIIMOKHY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C IMO3ULMU APYrOro 4eI0BeKa.

[MPEAMETHBIE PE3VYJIBTATHI

[IpenmeTrHble pe3ynbTaThl OocBoeHus mporpaMMmbl COO mno Ouonornn Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npeamera «buonorus» HayyHble 3HaHHS, YMEHUS U
CIocoObI nercTBuit o OCBOEHHUIO, UHTEpIpeTalun



U IpeoOpazoBaHUIO 3HAHUN, BUJBI JESTEILHOCTH 10 MOIYYEHUIO HOBOT'O 3HAHUS U IPUMEHEHUIO
3HAaHWA B Pa3IMYHBIX YYEOHBIX CUTYyallUSX, & TAaKKe€ B PEATbHBIX JKU3HEHHBIX CUTYAIIHAX,
CBSI3aHHBIX ¢ Owosiorueil. B mporpamme mpeaMeTHble pe3yabTaThl MPEICTAaBICHBI IO T0JaM
00y4eHusl.

[IpeameTHbie pe3yiabTaThl OCBOEHHUSA yueOHOro mnpeamera «buonorus» B 10 kiacce HOMKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHUM O MeCTe MU POJM OHOJOTMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBaAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM IPAaMOTHOCTH YEJIOBEKa [T PEIICHHS KU3HEHHBIX 33/1a4;

YMEHHE PAaCKphIBaTh COJEpKaHWE OWOJIIOTMYECKUX TEPMUHOB W TOHSATHH: JXKU3Hb, KIIETKA,
opranusM, Merabonu3M (0OOMEH BEImIECTB H  MPEBpalleHHE DHEPruu), TOMeocTa3
(camoperynsuusi), YpOBHEBasi  OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIIPOM3BEIECHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHE U3llaratb OHOJOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHAas, MYyTaI[MOHHAas,
HEHTpajdbHas J0rMa MOJIEKYJIspHOH Ouonoruu), 3akonbl (I'. Menpens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 IIEeHTpaX MHOT000pa3us U MPOUCXOXKIEHUS KyJIbTYpHBIX pacTeHuid H.
. BaBuiioBa), onpenensTh TPaHUIIbl UX MPUMEHUMOCTHU K KMBBIM CUCTEMAaM;

YMEHHUE BIIAJIETh METOJIaMH HAyYHOTO IMO3HAHMS B OMOJIOTMH: HAOIIOJCHUE W ONMCAHHUE YKUBBIX
CHCTEM, TPOLIECCOB U SIBIICHUI, OpraHU3allis U MPOBEACHUE OMOIIOTUYECKOTO SKCIEPUMEHTA,
BBIJIBUKEHUE THIOTE3bl, BBIABJICHUE 3aBHCHUMOCTH MEXKIY HCCICAYeMbIMA BEITUYMHAMHU,
OOBSICHEHHE TOIYYEHHBIX pPE3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX TOHATUH, TEOpUH U
3aKOHOB, YMEHUE JIeJIaTh BHIBOJIbI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYLIECTBEHHbIE IPU3HAKK BHPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH TPOIIECCOB: OOMEHA BEIIECTB U
MpeBpalleHus] YHEPruu B KIETKe, (POTOCHHTE3a, MIIACTUYECKOIO0 M IHEPreTUYecKkoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIUIOJIOTBOPEHUS], Pa3MHOKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

yMEHUE TPUMEHSATH TMOJYYEHHBbIC 3HAHUSA [JI1 OOBSCHEHHsS] OUOJOTHYECKHUX TIPOIIECCOB U
SIBJICHHM, 111 TPUHATHUS TPAKTUUECKUX PEIICHUI B TOBCEAHEBHOM KU3HU C LIETBI0 00eCTIeYeHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0pOBbS OKPYXKAIOIIUX JIOJIEeH, COOMIONEHUS HOPM
TPaMOTHOTO TOBEACHHS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHWE HeOoOXOIUMOCTU
MCIIONIb30BaHUsl JOCTHKECHUI COBPEMEHHON OMONOTMHM U OMOTEXHOJOTHH JJs palrOHAIBHOTO
MPUPOJONOIB30BAHMS;

YMEHME pellaTh 3JIeMEHTapHble FTeHETUUECKHE 3aJjaul Ha MOHO- U JTUTHOPHIHOE CKpELIUBaHUE,
CLEIUICHHOE HAacleJOBaHHWE, COCTaBIATh CXEMbl MOHOTMOPUAHOIO CKpEIIMBaHUS  JAJIs
IpeJICKa3aHus HacJae10BaHus IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATD JIA0OpATOPHBIE U MpaKTUYeCKue padoThl, COOMIOAATh MpaBuia Ipu padoTe ¢
y4eOHBIM U JJabOpaTOPHBIM 00OPYOBAHUEM;

YMEHHE KPUTUYECKHM OICHMBATh K HHTEPIPETUPOBATH HH(OpMANI0 OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOINIYI0 TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(OpPMALIUU, HAYYHO-TIONMYJSPHBIE MaTEpUalbl), STUUYECKHUE ACTIEKTHl COBPEMEHHBIX
HCCIIEAOBAHUN B OMOJIOTMHU, MEAUIIHE, OMOTEXHOJIOTHH;

yYMEHHUE CO3/1aBaTh COOCTBEHHBIC TMCHMEHHBIC M YCTHBIE COOOIIEHHUs, 000011ast OMOTOTHIECKYIO
uH(pOpMAIMI0O W3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO HCITOJIb30BaTh TOHSITHIHBIA armapar
Ouonoruu.



[IpeameTHBIE pE3yabTaThl OCBOSHHUSA ydeOHOTo mnpeamera «buonorus» B 11 kiacce MOMKHBI
OTpakaTh:

c()OPMHUPOBAHHOCTh 3HAHMK O MECTE U pPOJH OHOJOTMU B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIC POCCHIMCKHIX U 3apYOCIKHBIX YUEHBIX-OUOJIOTOB B Pa3BUTHE
Oouosiornu, PyHKIIMOHAIBHOM TPAMOTHOCTH YEJIOBEKA JUIs PEIICHHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJICP)KAHHE OWOJIIOTUYECKUX TCPMHUHOB W TIOHSITHUW: BHJ, TOIYJISIIHS,
reHoOH, DSBOJIONUMS, JBWXKYIIUME CHIbl ((akTOphl) HBOMIOIWH, MPUCIOCOOICHHOCTD
OpPraHuU3MOB, BHUJI000pa30OBaHHE, HSKOJOTUYECKHE (AKTOPBI, JKOCHUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PeIYIIEHTHI, LIENH MUTaHUs, SKOJOrnyecKas mupaMuaa, ouoreoueHos, onocgepa;
YMEHHE W3JIarath OMOJOTHYECKHe Teopuu (dBosroronHas Teopus Y. JlapBuHa, CHHTeTHUYECKAs
TEOpHsl SBOJIOLMM), 3aKOHBI M 3aKOHOMEpHoOcTH (3apoabimeBoro cxoacrBa K. M. bapa,
Yyepe0BaHUs TTIaBHBIX HampaBiieHuid u myteit sBomonnu A. H. CeBepiioBa, yaenus o 6uocdepe
B. U. Beprajackoro), onpeaensiTh TpaHUIbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHUE BIIAJICTh METOJIaMH HAyYHOTO IMO3HAHKS B OMOJIOTUU: HAOJIOJCHUE W ONMCAHKUE YKUBBIX
CHCTEM, IMPOLIECCOB U SIBJICHUI, OpraHU3allusl W MPOBEACHUE OMOJIIOTHYECKOT0 SKCIEPUMEHTA,
BBIJIBUKCHUE THIIOTE3bl, BBISIBIICHUE 3aBUCUMOCTH MEXKAY HCCICAYEMbIMU BEIHMYUHAMH,
OOBSICHEHUE TIOTYYCHHBIX PE3YJbTATOB, HWCIOJB30BAHHBIX HAyYHBIX TIOHATHH, TEOpHUA U
3aKOHOB, YMEHHE JIeJIaTh BBIBOBI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIC NPHU3HAKKH CTPOCHUS OHMOJOTHMYECKUX OOBEKTOB: BHUJIOB,
MOMYJISIIIAA, TPOAYIICHTOB, KOHCYMEHTOB, PEAYIICHTOB, OHOTEOIIEHO30B U OJKOCHCTEM,
O0COOCGHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BU000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, JCHCTBHS YKOJIOTMYECKUX (PAaKTOPOB Ha
OpraHu3MBbI, IIEPEHOCA BEIECTB U MOTOKA SHEPTHH B IKOCHCTEMAaX, aHTPOIIOTCHHBIX U3MEHEHHIA
B JKOCHUCTEMaxX CBOCH MECTHOCTH, KPYrOBOpPOTa BEHIECTB U OHOTCOXMMHUYECKHUX IUKIOB B
ouocdepe;

YMEHHE TPUMCHITH ITOJYYCHHBIC 3HAHWS JUI OOBSICHCHHS OWOJOTHYECKHX TIPOIECCOB U
SIBIICHUH, JIJISl IPUHSATHS TPAKTUYCCKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C IEJIBIO 00eCTICUeHUS
0€30MTaCHOCTH CBOETO 37I0POBbS M 3/I0POBBSl OKPYKAIOIIUX JIFOJIEH, COONIONEHUS HOPM
IPaMOTHOTO TIOBEACHHSI B OKpPYXKAIOIICH MPUPOAHON Cpele, TMOHMMaHWe HeOoOXOIUMOCTH
UCIIONIb30BaHUS JOCTUKECHHH COBpEMEHHOM ouonoruu TUIS paroHaIbLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh IeMEHTapHbIe OMOJOTHYECKHE 3a/1a4l, COCTABIATh CXEMbl NIEPEHOCA BEIECTB
Y SHEPTUH B IKOCHCTEMaX (LM MUTAHHUSA);

YMEHHE BBINIOJIHATH JIa0OpaTOPHBIE U MpaKTUUYecKue padoTsl, cOOII0AaTh MpaBuia Ipu padore ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPHUTHYECKH OICHWBATh ¥ HWHTEPIPETHPOBATh HHPOPMAIUIO OHOJOTHIECKOTO
COJICpKaHUsI, BKITFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBa
MaccoBOW WH(pOpPMAIIMK, HAYYHO-TIONMYJSPHBIE MaTepUalibl), pPACCMAaTPHBATh TJI00AILHBIC
AKOJIOTMUYECKHE MPOOJIEMBI COBPEMEHHOCTH, ()OPMUPOBATH 1O OTHOLICHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbBIE TUChbMEHHBIC U YCTHBIE COOOIIEeHUs, 000011as OMOIOTUUECKYIO
WH(GOPMAIIMIO U3 HECKOJBKHX HMCTOYHHKOB, TPAMOTHO WCIIOJIb30BaTh TOHSATHHHBIA ammapat
OMOJIOTHH.



TemaTn4eckoe IJIAHUPOBAHHE

10 KJTACC

Ne  |[HaumenoBanue pasznesioB u TeM  |[KosruecTBO 4acoB DiekTpoHHbIe (IUPPOBBIC) 0Opa3oBaTEIbHbIC

/I ([MporpaMMBbl Bcero KonTposbhbie I[Tpaktuyeckue|[PCCYPCDI

paboTHI paboThI

1 ||buosorus kak Hayka 2 0.5 bu6muoreka LIOK https://m.edsoo.ru/7f41¢292

2  ||’KuBble CHCTEMBI M UX 1 bubnmorexa LIOK https://m.edsoo.ru/7f41¢292
OpraHu3anus

3 || Xumuueckuii coctaB u cTpoeHHe |8 1 bubnunorexa LIOK https://m.edsoo.ru/7f41c292
KJIETKH

4  |PKusHemesTeapbHOCTh KICTKU 5 1 bubnmorexa LIOK https://m.edsoo.ru/7f41¢292

5 |[Pa3sMHOXCHHE U HHIMBHIyaTIbHOE (|5 1 bu6muoreka [{TOK https://m.edsoo.ru/7f41¢c292
pasBUTHE OPraHU3MOB

6 |[HacimemcTBeHHOCTH U 8 1.5 bub6mmoreka [{OK https://m.edsoo.ru/7f41¢292
U3MEHYMBOCTH OPTaHU3MOB

7  ||Cenexuus opranuzmoB. OCHOBBI |3 bub6mmoreka [{OK https://m.edsoo.ru/7f41¢c292
OMOTEXHOJIOTHHU

8 |[Pe3epBHOE Bpems 1 bub6mmoreka [{OK https://m.edsoo.ru/7f41¢292

OBIIEE KOJIMYECTBO YACOB I10 ||34 0 4

I[TPOT'PAMME
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11 KJTACC

Ne  |[HaumeHOBaHME pa3aeinoB U KosmmuectBo wacos DnexTpoHHbIe (UG POBEIE) 00pa3oBaTEIbLHEIC
TVIT || TeM IPOTPaMMBI Beero KoHTpobHbIE IIpakTuyecKue PeCYpCRI
paboThI paboThI

1 DBOJIOLUOHHAS OUOJIOTHS 9 1 bubmnoreka I{OK https://m.edsoo.ru/7f41cc74

2 BosuukHoBeHue u pa3Butre |9 0.5 bubmmoreka I{OK https://m.edsoo.ru/7f41cc74
JKU3HU Ha 3emie

3 Opranusmebl ¥ OKpyxKatomas  ||5 1 bu6mmoteka 1{OK https://m.edsoo.ru/7f41cc74
cpena

4 Coo01ecTBa 1 3Konoruueckue |9 bubnuorexa I{OK https://m.edsoo.ru/7f41cc74
CHCTEMBI

5 PesepBHOE Bpems 2 bu6mmoteka 1{OK https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB |34 0 2.5

1O ITPOI'PAMME
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Y4yeoHo - MeTOANMYECKOE 00ecIeueHue

1. Yuebnuk: B.B. ITaceunuk. buonorus 10-11 xmacc. - M.: Ilpocsenienne, 2021r
2. IIporpamma: PaGouune mporpammsr 10-11 kmace mist 001eo0pa3oBaTeIbHBIX OpraHU3aIui.
JlonoTHUTEbHAS JIUTEPATYPA:

Meroandeckoe mocodue Kk yueonuky: OO1mas Ononorusi.

MULTIMEDIA- nonnepxka kypca «O01miast 0nosorus»

1.JIaGopatopuslii mpakTukyM. buomorus 6-11 kmacc (yuyeOHOE SJIEKTPOHHOE H3JaHHE).
PecnyOnmkanckuii MmyabTuMenua neHtp, 2016

2.buonorusi. OOmpe 3aKOHOMEPHOCTH. MyNbTUMEIUIHHOE TPUWIOKEHHE K  Y4eOHHKY
H.!.Conuna (3nekrponnoe yueOHoe usnanue), Jpoda, @usukon, 2019

3.IToaroroBka xk EI'D no 6uonorun. DnexktponHoe yuebnoe uzaanue, poda, dusukon. 2020
4. buonorus. Metroauueckue pekoMmengamnuu. 10 — 11 kiaccel. Cymaroxun C. B., EpmakoBa A.
C., ®omuna T. T., M.: 2020 «IIpocBemienne»

5. buonorus. 10-11 knaccsl. Pabouas terpans. Cabnuna O.B. Jpmvmun .M.

M.: 2018 «IIpocBemienne

Anpeca caiitoB B MHTEPHETE
www.bio.1 september.ru - raszera «buonorusi» - mnpuioxkeHue kK «l ceHTIOps»
WWW.bio.nature.ru - HaydHbie HOBOCTH Owojoruun WWW.edios.ru - DHmoc - LEHTp
JMCTAaHIIMOHHOTO 00pa30BaHUsI
www.km.ru/education - yuyeOHble MaTepuanbl W cloBapu Ha caiite «Kupwin u

Medonuit»



KanennapHo-TtemaTnyeckoe IJiaHHPOBaHNe

10 KITACC
Ne ([Tema ypoka KomnuecTBo yacos Hara DNEeKTPOHHBIE U(PPOBBIE
/1 Beerol|[Kontpomsnsie |[Tipaktuueckue ||A3YICHAA o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
1 ||buonorus B cucreme Hayk 1 bubmmoteka [IOK
https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
2 |[Meroxb! mo3HaHUA KUBOMI 1 0.5 bubnnoreka IIOK
npupobl. [IpakTrueckas padota https://m.edso0.ru/863e6122
Neo 1 «Mcnionb3oBanue pa3anyHbIX
METOJIOB TIPU U3yYCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 ||[Puosornyeckue CUCTEMBI, 1 bu6nuoreka [IOK
IPOIIECCH U UX U3yYEHHE https://m.eds00.ru/863e6564
4 (| XuMu4yecKuii COCTaB KJICTKH. 1 bu6nuoreka [IOK
Bogaa u MunepansHbie conu https://m.edso0.ru/863e674¢
5 |[benku. CoctaB u cTpoeHue 1 bubnuoreka [JOK
0enkoB https://m.edso0.ru/863e6b72
6 |[®PepmeHTH — OnoOMIOrHUECKUE 1 0.5 bubnuoreka [JOK

KaTanuzaropsl. JlabopaTtopHas
pabota Ne 1 «M3y4yenue
KaTaJIUTHYECKON aKTUBHOCTU
bepMeHTOB (Ha mpuMepe

https://m.edso0.ru/863e6b72



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

No ||Tema ypoka KonnuecTBo yacon Hara DNeKTpOHHBIE U(PPOBHIC
/i Beerol|[Kontpomsnsie |[[ipakruueckue ||A3YIEHHA o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
aMIJIa3bl WIIH KaTayasbl)»
7 |[YrneBoasl. JIumuasl 1 bubmuorexa [JOK
https://m.eds00.ru/863e6870
8 ||Hyxneunosbie kuciotsl. ATD 1 bubnmoreka [JOK
https://m.edso0.ru/863e6d5c
9 |[Ucropus u MmeToaBl U3ydeHUS 1 bubnuorexa [HOK
kietku. Knerounas teopust https://m.eds00.ru/863e6e88
10 |[KieTka Kak memocTHas KuBast 1
cucTema
11 ||Crpoenue aykapuoTHyecKoi 1 0.5 bubnnorexka HOK
kietku. Jlaboparopnas padora Ne https://m.eds00.ru/863e6ff0
2 «M3y4yeHue CTpoeHUs KIETOK https://m.edsoo.ru/863e716¢
pacTeHui, )KUBOTHBIX, TPHOOB U
OakTepuii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTIMICAHUE)»
12 ||OOmeH BemecTB vl MeTabosm3Mm ||1 bubmuorexa [JOK
https://m.eds00.ru/863e766¢
13 ||@oTocunTEe3. XeMOCHHTE3 1 bu6nuoreka [IOK
https://m.edso0.ru/863e7c98
14 |[DHepreruyeckuii oOMeH 1 bubnmoreka [JOK

https://m.edso0.ru/863e7aae



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
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No ||Tema ypoka KonnuecTBo yacon Hara DNeKTpOHHBIE U(PPOBHIC
/i Beerol|[Kontpomsnsie |[[ipakruueckue ||A3YIEHHA o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
15 |[PKu3HeHHBI UK KIIETKH. 1 0.5 bu6nmoreka [IOK
Jlenenue kaeTku. MuTos. https://m.edso00.ru/863e7dc4
JlaGopaTtopHnas pabora Ne 3
«Habmonerre MUTO3a B KIIETKAaX
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOITpETapaTax»
KoHnTtpoinbHas padora 1 «Knetka» 1
16
17 ||buocuures Oenka. Peakuus 1 bu6nmoreka [IOK
MaTpUYHOTO CHHTE3a https://m.edso0.ru/863e796e
18 ||Tpancnsmus — OuocuHTe3 Oenka ||1 bu6nmoreka [IOK
https://m.edso0.ru/863e796e
19 ||Hexnerounsie popmsbl xu3znu — |1 bubnuoreka [JOK
BUPYCHI https://m.eds00.ru/863e7540
20 ||Popmbl pa3sMHOKEHHUS 1 bubnuoreka [JOK
OpraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
21 ||Meiio3 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
22 ||O6pa3oBaHHE U Pa3BUTHE 1 0.5 bubnuotexa [JOK

ITOJIOBBIX KJIETOK.
OmnogorBopenue. JlabopaTopHas

pabota Ne 4 «3yueHnue cTpoeHHs

https://m.edso0.ru/863e81b6
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No ||Tema ypoka KonnuecTBo yacon Hara DNeKTpOHHBIE U(PPOBHIC
/11 Beerol|[Kontpomsnsie |[[ipakruueckue ||A3YIEHHA o0pa3oBaTelIbHbIC PECYPCHI
paboThI paboThI
MIOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpenapaTax»
23 ||UaauBuayansHOE pa3BUTHE 1 bu6nmoreka [IOK
OpPraHUu3MOB https://m.edso0.ru/863e8436
24 |l'eneTrnka — HayKa O 1 bubmuorexa [JOK
HACJIEICTBEHHOCTH U https://m.edsoo0.ru/863e8612
HU3MEHUYUBOCTH
25 ||3akoHOMepHOCTH HaciemoBanus |[1 bu6nmoreka [IOK
pHU3HAKOB. MOHOTHOpHIHOE https://m.eds00.ru/863e8878
CKpEIIMBAHHE
26 ||IuruGpuaHOe CKpelMBaHueE. 1 bu6nmorexa [IOK
3aK0H HE3aBUCHUMOTO https://m.edso00.ru/863e89a4
HACJIeJIOBaHUsI PU3HAKOB
27 ||CuerieHHOE HaClIeIOBaHUE 1 0.5 bubmorexa [JOK
npu3HakoB. JlabopaTopHas https://m.eds00.ru/863e8c60
pabota Ne 5 «3yuenue
pe3yJIbTaTOB MOHOTHOPUTHOTO U
JTUTHOPHUTHOTO CKPEITUBAHUS Y
JpO30(UIIBI HA TOTOBBIX
MUKpOTpenapaTax»
28 |[l'eneruka nmona. HacnemoBanme |1 bubmuoreka [JOK
MPU3HAKOB, CIECTIJICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
29 ||I3MeHYHBOCTb. 1 0.5 but6mmoreka [IOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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No ||Tema ypoka KonnuecTBo yacon Hara DNeKTpOHHBIE U(PPOBHIC
n/m Beero|[Koutponsmsie |[Tipaxtuueckue ||A3YICHHS o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThI

Henacnencreennas https://m.edso0.ru/863e8efe

U3MEeHYUBOCTb. JlabopaTopHas

pabota Ne 6. U3yuenue

MOIU(DUKAITMOHHOM

W3MEHYMBOCTH, TIOCTPOCHUE

BapHAIIMOHHOTO Psiia U

BAapUALMOHHON KPUBOM»

30 ||HacnencrBeHHas ©3AMEHUMBOCTD. |1 0.5 bubnuorexa [JOK
JlabopatopHas pabota Ne 7. https://m.edsoo.ru/863e8efe
«AHamM3 MyTanui y 1po30husl
Ha TOTOBBIX MUKPOTIpEIapaTax»

31 |[lenernka yenoBeka 1 bubnnoreka IIOK

https://m.edso0.ru/863e8d78

32 ||[KonTpoibHas padota 2 1
«I'eneTukan

33 ||Cenexnus kak Hayka u mporiece (|1 bubmmoreka [JOK

https://m.eds00.ru/863e9214

34 [[MeTobl U JOCTHKCHHSI CeIeKIuH ||1 bubnuorexa [JOK
pacTeHUi U KUBOTHBIX https://m.edso00.ru/863e9214
buorexHonorus Kak orpacib bubmuoreka [JOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB 34 0 4

I10 ITPOIT'PAMME
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11 KITACC

No ||Tema ypoka KonnuecTBo yacon Jara DNeKTpOHHBIE UPPOBHIC
n/m Beero|[Koutponbmsie |[[Tpaxriueckue ||A3YICHAS o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
1 ||9Bomronus u Mmeroasl €€ nzydenus  ||1 bu6nmoreka [IOK
https://m.edso0.ru/863ea20e
2 ||Actopus pazButus npencrabienuid  ||1 bubmuorexa [JOK
00 IBOJIOIMU https://m.eds00.ru/863e9570
3 |[Mukpo3BoIOLHS 1 bu6nuoreka [IOK
https://m.edso0.ru/863e9cle
4 ||ITonmynsius Kak dJeMeHTapHas 1 0.5 bu6nuoreka [IOK
eIMHULIA BUA U 3BOJIIOLIUH. https://m.edso00.ru/863e99¢c6
JlaboparopHuas padora Ne 1
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHIECKOMY KPUTEPHIOY
S5 ||[ABmxymiue cuiibl (371€eMEHTapHbIe 1 bubmuoreka [JOK
(baKTOPBI) IBOIIOIIMI https://m.edso0.ru/863e9da4
6 |[EcrectBenHslif 0TO0p 1 ero popmsr ||1 bubmuoreka [JOK
https://m.edso0.ru/863e9ed0
7 |[Pe3ynabTaThl 3BOIIOLUU: 1 0.5 bubnuoreka [JOK
HPUCIIOCOOJICHHOCTh OPTaHM3MOB U https://m.edso0.ru/863e9fde
BHU1I000pa3zoBanue. JlaboparopHas
pabota Ne 2 «Onucanue
MPHUCIIOCOOICHHOCTH OpraHu3Ma U e
OTHOCHUTEIILHOTO XapaKkTepa»
8 ||HampaBiienus u mytu 1 bubnuotexa [JOK



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

No ||Tema ypoka KonnuecTBo yacos Jara DNeKTpOHHBIE U(PPOBHIC
n/m Beero|[Kontponbmsie |[[Tpaxruueckue ||A3YICHAS o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
MaKpO3BOJFOLMH https://m.edsoo.ru/863e9cle
9 ||HeobpaTumocTh 3BOIONNAN 1
10 ([UcTopus xu3Hu Ha 3emiie U MeToas! |1
€€ u3ydeHus
11 |[['unote3sl npoucxoxaeHus xu3zuu |1 bubnmnorexka HOK
Ha 3emiie https://m.eds00.ru/863ea5a6
12 |[Pa3BuTHE *)HM3HH Ha 3emuie 10 3pam u||1 bubnnorexka HOK
neproaam https://m.edsoo.ru/863eabbe
13 ||OcHOBHBIE TAIBI BOJIIOIUH 1 0.5 bubnnoreka IIOK
pPacTUTEIILHOTO U )KUBOTHOTO MHUA. https://m.edsoo.ru/863ea8bc
[IpakTuueckas padora Ne 1
«M3yueHne UCKOMaeMbIX OCTaTKOB
pacTeHUi U )KUBOTHBIX B
KOJUTEKIIHSX
KonTponbhas pabota 1 «9Bomtonus» 1
14
15 ||CoBpemeHHas cucrema 1 bubmuoreka [JOK
OpPraHUYecKoro MUpa https://m.edsoo.ru/863ea48e
16 ||[9Bomrorus yenoBeka (antpornorenes)|1 bubnmnoreka [JOK
https://m.edsoo.ru/863eac2c
17 ||dBmxymne cumsl (pakTopbl) 1 bubmuoreka [JOK

AHTPOIIOTCHE3a

https://m.edsoo.ru/863ead44



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

No ||Tema ypoka KonnuecTBo yacos Jara DNeKTpOHHBIE U(PPOBHIC
/i Beerol|[Kontpomsasie |[[Ipaxtiueckue |[13YICHHS 00pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
18 ||OcHoBHBIE CTaIUX 3BOIFOLIMHA 1
YenoBeKa
19 ||YenoBeueckue packl u nmpupoansie  ||1 bubmuoreka [JOK
aJlanTaluy 4elloBEKA https://m.edsoo.ru/863eaca2
20 ||9komorus Kak HayKa 1
21 ||Cpenst oOuTanus u sKonorndyeckue ||1 bubnnoreka HOK
(baxTopsI https://m.edsoo.ru/863eafec
22 |[Abuotnyeckue (HhaKTOPHI. 1 0.5 bubnmnorexka HOK
JlabopatopHnas pabota Ne 3. https://m.edsoo.ru/863eb10e
«Mopdonoruyeckue 0COOCHHOCTH
pacTeHHid U3 Pa3HbIX MECT
obutanusny. JlabopaTopHas padbora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
23 |[buotnyeckue pakTopsl 1 bubmuoreka [IOK
https://m.eds00.ru/863eb348
24 |[Dxosnornyeckue XapakTepUCTUKU 1 0.5
nomymsiuuu. [Ipaktuueckas padbora
Ne 2 «[Toacuér muoTHOCTH
TOTTYJISIIIHA pa3HBIX BUJIOB
pacTeHu»
25 [|CoobmiecTBa OPraHu3MoOB — 1 bu6moreka [JOK

OMOILIEHO3

https://m.edso0.ru/863eb46a



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

No ||Tema ypoka KonnuecTBo yacos Jara DNeKTpOHHBIE U(PPOBHIC

/i Beerol|[Kontpomsasie |[[Ipaxtiueckue |[13YICHHS o0pa3oBaTeNbHbIC PECYPChHI

paboThI paboThI

26 ||9xo1oruuecKrue CHCTEMBI 1 bu6nmoreka [IOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a

27 ||OcHOBHBIC TOKa3aTeIN SKOCHCTEMEI. ||1 bu6nmoreka [IOK
DKOJIOrHYECKHUE TUPAMUJIBI. https://m.edsoo.ru/863eb5fa
CaoiictBa 3kocuctem. Cykieccust

28 |[lIpupoaHbIe SKOCUCTEMBI 1

29 ||AHTPOIIOTEHHBIC YKOCHUCTEMBI 1

30 ||buocdepa — rimodbanpHas 1 bubnmoreka [JOK
AKOCHCTEMA 3eMIIH https://m.edso0.ru/863ebb5e

31 [|3aKkoHOMEpPHOCTH CYIICCTBOBAHHUS 1 bubnuorexa [HOK
ouochepsr https://m.eds00.ru/863ebd16

32 ||[KonTpoapHas padota 2 1
«IKOCHUCTEMBI»

33 ||CocymecTBOBaHME IPUPOIBI U 1 bubnmoreka [JOK
94eJI0BEYECTBA. https://m.edsoo.ru/863ebale
UenosedecTBo B Onocdepe 3emin 1

34

OBIIEE KOJIMYECTBO YACOBIIO (34 0 2.5

[TPOT'PAMME
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