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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTKe MpOrpaMMBI 10 OMOJIOTHH TEOPETUYECKYIO OCHOBY JJISl OTIPE/IEICHUS TOIX0/10B
K (hopmupoBaHUIO coaepkaHusi yueOHoro npeamera «brojgorus» cocTaBMIN: KOHIENTYyalbHbIe
nonoxenuss GI'OC COO o B3auMOOOYCIOBJICHHOCTH LIE€NIeH, COJIepKaHUs, PEe3yJbTaToOB
oOydeHus U TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHHUKOB, TIOJIOKEHUSI 00 OOIIMX LEIsIX U
NPUHIUNAX, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSIHME€ CHCTEMBI CpelHero oOmiero
oOpa3oBanusi B Poccuiickoii @enepanuu, a Takke IHOJOXKEHUs o creuuduke Ouonoruu, e€
3HAYCHUHU B IMIO3HAHWU >KUBOW TPUPOABI M OOECHEUYEHUH CYHIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPE/IETICHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma mo Ouosoruu Oa€T HpelCTaBICHHE O LEsIX, 00 oOmieil cTparerun oOy4yeHUS,
BOCIIUTAaHUST M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH YydeOHOro mnpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE MPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpYy, pachpeleieHue Io
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4YEHHUs y4yeOHOro marepuana c
y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKA 0Opa30BaTEIbHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIMXCS.

B nporpamme mo Ouonoruu TakKe YYUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHBIM M MIPEIMETHBIM pe3ysibTaTaM 00y4eHHus B ()OPMHPOBAHUU OCHOBHBIX BHJIOB
yueOHO-TT03HABATENbHON JIeATENbHOCTH/y4eOHbIX JeHCTBHIA OOy4yarommxcs IO OCBOEHUIO
coJiepKaHusl OMOJIIOTUYECKOTO 00pa30BaHMS.

B mnporpamme mno Ouomormm (10-11 xmaccel, 0a30BBI YpPOBEHb) peEalM30BaH IPUHIIMUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHM, CBS3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPUEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
NPEJCTaBICHU O 3J0pPOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKaroulei
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHEeM OOMIEOMOIOTHYECKUX TEOPHUH, a TaKKe
3HAHUU O CTPOCHHH >KUBBIX CHCTEM Pa3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOLIUX B HUX
IPOIIECCOB B TPOTpaMMe MO OHOJIOTUM YIEeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWI B TOBCETHEBHOM XKU3HU AJIs1 PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YHCIe: TPO(UIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKA, MEIWKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHHOCTH 4YElIOBEKa Ha COCTOSHWE NPUPOAHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHUMAHHs K MPUKIAIHON HAIMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHSY MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUeHHs YCIOBUH Ui pEeIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro o0pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHHEe y O0YJarOIUXCsS CIIOCOOHOCTH ananTUPOBAThCI K W3MEHEHUSM TUHAMHUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHe cpenHero oOmero oOpa3oBaHUS 3aHMMaeT BaxkHOoe MecTto. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOyUalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmpsieT 1 0000IaeT 3HaHUSI O KUBOK MPUPOE, €€ OTIMYUTEIBHBIX MPHU3HAKAX — YPOBHEBOMH
OpraHu3alliil W SBOJIIOLMHU, CO3AAaET YCIOBMS JUIA: TO3HAHUS 3aKOHOB KMBOM TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.
Bonbioe 3HaueHWe OMOJOTHS MMEET TaKXKe IUIsl PEeIIeHHs] BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
3aJa4 cpenHero oOmero oOpa3oBaHus, coluanu3anuu oOyuaromuxcs. M3ydeHue Ouonoruu
oOecrieunBaeT yciaoBHs i (OPMHUPOBAHMS WHTEIUICKTYalbHBIX, KOMMYHHKAIIHOHHBIX U
UH(POPMALIMOHHBIX  HABBIKOB,  OCTETUYECKOH  KYJIbTYpbl, CIIOCOOCTBYET  MHTErpalnuu
OMOJIOTHUYECKUX 3HAHWHU C TPEICTABICHUSMH M3 IPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHble MONOXKEHUS O MpeAHA3HAYEHUH Y4eOHOro mpeaMeTa



«buonorus» cOCTaBUIIM OCHOBY JUIS OTMPEIEIICHUs MOIXO0J0B K OTOOPY M CTPYKTYPHPOBAHUIO
€ro CoJep KaHus, MPEJCTaBIEHHOr0 B MPOrpaMMe 1o OWOJIOTHH.

Ot6op conepxanus ydyeOHOro mpenmera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JOKHBI
OCBOWUTH 3HAHMS M yMEHHs, 3HAUUMbIC i1 (popMUpOBaHUS OOIIEH KYIbTYpHI, ONPEACISIOImNe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllel NpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHusl, KOTOpble CIy)KaT OCHOBOM Juis (OpMUPOBaHUS
IPEJICTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.
CTpyKTypupoBaHHe COJIEpKaHUs y4eOHOro Marepuaja B IporpaMme MO OHOJOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
JKUBOW TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLMU. B COOTBETCTBUM C 3THUM B
CTpYKType y4deOHOoro npeamera «buomnorus» BbIIEIECHBI CIEAYIOUINE COJIepKaTelbHbIe TUHUH:
«buonorus kak Hayka. MeTo/Ibl HAYYHOTO MO3HaHMs», «KieTka kak Ouoiornveckas crucremay,
«Opranusm Kak Ouosiorunyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI U IPUCYIITIE UM 3aKOHOMEPHOCTH.

Llenp wusydyenust ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJaJIeHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOBb30BaTh 9TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH O0OBEKTOB )KMBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX )KU3HCHHBIX MTPOOIIEM.
Joctuxenne 1enu wusydeHuss ydyeOHoro mpeamera «buonorusi» Ha 0a30BOM  YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYYAIOUIMMUCS CHCTEMbl 3HAHHM O OMOJIOTMYECKUX TEOPHUSX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIOTe3aX, MpaBWiIaX, CIYyKallUX OCHOBOW i  (HOpMUPOBAHHS
MPEJICTABICHU O €CTeCTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJaX Hay4yHOTO I[O3HaHUS,
CTPOEHUHM, MHOT00Opa3sMu U OCOOEHHOCTSIX MHUBBIX CHCTEM pPAa3HOIO YPOBHSI OpraHu3alluy,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dopmupoBaHne y OOYyYarOIIMXCS I[O3HABATENBHBIX, HHTEIJICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanMu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
ueH U MOIX00B K U3YYEHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliY;

CTaHOBIIEHHE Yy OOywarommxcs oOmell KyabTyphl, (YHKIIMOHAIBHOW TPaMOTHOCTH, pPa3BUTHE
yMEHUN OOBSACHATH U OLICHUBATH SIBJICHUSI OKPY)KAIOIIETO MUPA KUBOW MPUPOIBI HA OCHOBAaHUU
3HAHWU U OTIBITA, MOJYYEHHBIX IPU U3YYEHUU OMOJIOTHH;

dbopMupoBaHUEe y 00y4aroOIMXcs YMEHUN WIUTIOCTPUPOBATh 3HAU€HHUE OMOJIOTHUYECKUX 3HAHUH B
MPaKTUYECKOW JESITENIbHOCTU YEJIOBEKA, Pa3BUTUUA COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTHH U
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOEXKIEHHOCTM B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM JKHUBOW MPHUPOIDI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K HEl, COOMIOEHUS ITUUECKUX HOPM NP MPOBEICHUU
OMOJOTUYECKHUX UCCIICIOBAHMIA;

OCO3HAHME LEHHOCTH OHOJOTMYECKUX 3HAHMW [UIsl TOBBIMIEHHUS YPOBHS HKOJIOIMUYECKOMN
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MpUMEHEHWE TPHOOPETEHHBIX 3HAHMMA W yMEHUW B TIOBCEAHEBHOM JKHU3HU [JIs OIICHKHU
MOCJECTBUIM CBOEH JEATENILHOCTH IO OTHOUICHUIO K OKpYXaromed cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero oopasoBanusi «buonorus», u3ydaemas Ha 0a30BOM YpOBHE,
ABIIIETCS 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEIMETHOW 0O0JacTH
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst uzydenus: Ouosioruv Ha 0a30BOM YpOBHE CPEIHEro OOIIEro oOpa3oBaHUs OTBOAUTCS 68
qyacoB: B 10 kmacce — 34 gaca (1 gac B Hezpeno), B 11 kimacce — 34 gaca (1 yac B HeZeno).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonoruss kak Hayka. CBsi3b OWOJIOrMH C OOIIECTBEHHBIMHU, TEXHHUUECKUMU U JIPYTHUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIO0rHUYecKUX HayK.
MeTonsl TIO3HAHUS JKUBOW TPHPOABI (HAOIIOIEHUE, IKCIEPUMEHT, OINHUCAHWE, H3MEpPCHHE,
KJ1accu(UKalus, MOJICITUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuubl u cxembl: «MeTOoAbI TO3HAHUS JKUBOW PUPOIBI».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckas paboraNe 1. «Mcnonb30BaHHWE pa3IMYHBIX  METONOB MPU  H3yYSCHUH
OMOJOTHYECKIX OOBEKTOBY.

Tema 2. /KuBble cucTeMBbI M X OpPraHU3aIHA.

JKuBblie cuctembl (0MOCHCTEMBI) KaK MpeAMeT u3ydeHus ouonoruu. OTIu4ne KUBBIX CUCTEM OT
HEOPraHUYECKOU MPUPOIbI.

CaoiicTBa OmocucTeM M MX pa3zHooOpasue. YPOBHU OpraHu3alvdyd OMOCHCTEM: MOJEKYJISPHBIH,

KJICTOYHEIH, TKaHEBEIH, OpraHu3MEHHBIH, MOMYJISIIUOHHO-BUOBOM, 3KOCHCTEMHBII
(buoreorneHOTHYECKHIA ), OMOC(EPHBIT.
JdemMoHcTpaumMu:

Tabmuie! U cxeMbl: «OCHOBHBIE TPU3HAKU KU3HIY, «YPOBHHU OpPraHU3alUU )KUBOW TIPUPOIBI.
O6opynoBanue: moaens Mosekyinsl JJTHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KIETKU. XMMHUECKHUE FIEMEHThI: MAKPOAJIEMEHThI, MUKpPO3JIeMEHTHI. Bosa
U MUHEpaIbHbIC BEIIECTBA.

@YHKIMY BOJbl U MUHEPAIbHBIX BEILIECTB B KieTke. [loanepxanne ocMoTH4eCKOro OasiaHca.
benku. CoctaB u cTpoeHue 6eaKoB. AMHUHOKHCIOTBI — MOHOMephl OenkoB. HezameHuMmsble u
3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€IKOBOI
MOJIeKyJbl (TepBUYHAs, BTOPUYHAS, TPETHUYHAs M UYETBEPTHUYHAS CTPYKTypa). XHUMHYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKINN OEITKOB.

®epmeHThl — Ouosornyeckue Karanuzatopel. CTpoeHue (epMeHTa: axkTHBHBIM IEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbl. Omiauuus  (EpMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOpPOB.

VYrneBonpl: MOHOcaxapuabl (TJIIOKO3a, pubo3a U Ae30KcupuOo03a), aucaxapujibl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmall, TJUKOTeH, ILeJultoio3a). buonornueckue ¢yHKuuu
YIJIEBOJIOB.

Jlunuasl: Tpurnuuepuasl, dochonunuabl, crepouasl. I'uapodunabHo-THAPOPOOHBIE CBONCTBA.
buonornueckue pynkuuu aununoB. CpaBHEHHE YTIIEBOAOB, OEIKOB U JTUIHA0B KaK UCTOYHUKOB
DHEPIHUH.

Hyxnennoseie kucnorsl: JJHK u PHK. HykneoTtuablr — MOHOMEpBI HYKJIEHHOBBIX KHCIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

[lutonorus — Hayka o kjerke. Kiierounast Teopusi — mpumep B3aMMOACUCTBUS uael U (HakToB B
HayYHOM IMO3HAaHUU. MeTo/1bl U3y4eHUS KIETKH.

Knerka kak wnenoctHas sxuBasg cucrema. OOIIMe NPHU3HAKK KIETOK: 3aMKHYTas HapyKHas
memOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cuctema CUHTe3a Oelka.



Tumbl  KJIETOK:  JyKapHOTHYecKas W mpokapuoTuuyeckas. (OcoOEHHOCTH  CTPOEHUS
MPOKAPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKAa, IJIMKOKAIMKC, UX (QyHKIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHouibl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHApPUM, IMiacTuibl. lIpoucxoxaeHne MUTOXOHAPUHA U IIACTHI.
Bunap! nnactun. HememOpaHHbIe OpraHoOM bl KJIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTP, HEHTPHOJIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

Anpo — perynsaTopHblil HeHTp kieTkd. CTpoeHue snpa: siiepHas 000i10YKa, Kapuolasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetni:A. JleBenryk, P. I'yk, T. llIBann, M. Ilneitnen, P. Bupxos, k. Yorcon, ®. Kpuk,
M. Vunkunc, P. ®@panknun, K. M. bap.

Juarpammsl: «PacrpeneneHie XMMHYECKUX JIEMEHTOB B HEKUBOM IpUpone», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOM MPUPOEN.

Tabmuuel u cxemsl: «llepuonnyeckas TabauIa XUMUUYECKUX JIEMEHTOBY», «CTpPOEHUE MOJIEKYJIbI
Boab», «buocunTes Oenka», «CrpoeHue wmomekynbl Oenkay, «CtpoeHue depmeHTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3ykapuOTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOABDY, «JIUmuasD.
OOopynoBaHue: CBETOBOW MHKPOCKON, OOOpyIoBaHWE [JIsi TPOBEIACHUS HAOIIOJICHUH,
U3MEpPEHUl, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KUBOTHBIX U OaKTepHUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlabopatopHnast padota Ne 1. «/3yueHne KaTaTUTHYECKOW aKTUBHOCTH (PEPMEHTOB (Ha MpHUMeEpe
amMMJIa3bl WM KaTajasbl)».

JlaGopaTtopnast padota Ne 2. «3yueHnue CTpOoeHHsI KJIETOK PaCTEHUM, )KUBOTHBIX U OaKTepUi 1O/
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U UX OMHCAHUEN.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BewiecTB, WM MeTa0O0IM3M. ACCUMWIALHUA (IUTACTUYECKUH OOMEH) M JUCCUMMIIALUS
(oHepreTuyeckuii oOMEH) — JB€ CTOPOHBI €IMHOrO mpolecca MeTabonusma. Posb 3akOHOB
COXpaHEHHMsI BELIECTB U SHEPTHH B TOHUMAHUN METa0O0IM3Ma.

Tunsl oOMeHa BeniecTB: aBTOTPOHBIN U retepoTpo@HbIid. Poib hepmMeHTOB B 0OMEHE BelleCcTB
Y TIPEBPAILCHUN SHEPTUH B KIIETKE.

®otocunte3. CBeroBas u TeMHOBasg (a3l ¢otocunre3a. Peakumm  QorocuHTE3A.
O¢ddexTuBHOCTH (poTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [l KU3HHU Ha 3emiie. BausHue ycinoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.
XeMocuHTe3. XeMOCUHTE3UpyIole OakTepun.3HaueHHe XeMOCUHTEe3a ISl )KU3HU Ha 3emJIe.
OHeprerudyeckuil oOMeH B KieTKe. PaciuernsieHue BeIlecTB, BbIICICHHE U aKKyMYJIMpPOBaHUE
PHEPIUU B KJIETKE. OTambl »Heprerudyeckoro ooOmeHa.lnukomus. bpoxenue u  ero
Bubl.Kucnoponnoe OKHCJICHUE, WIn KJIETOYHOE JIbIXaHUE. OxucianTensHoe
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu marpuynoro cunresa. I'enernueckast nnpopmanus u JIHK. Peanuzanus renetrnueckoit
uHpopMaluu B KieTke. ['eHeTndyeckuii koA M ero cBoiicTBa. TpaHCKpUIIUS — MaTPUYHBIHA
cuate3 PHK. Tpancmsaumss — OwocuHTe3 Oenka. Ortambl TpaHchsuuu. KomupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Hexnerounsie gopmbl xu3Hu — Bupychl. Mcropus otkpeitus Bupycos ([. . MBanoBckwii).
OcoOeHHOCTH CTpOeHHsI M KM3HEHHOrO IMKJIa BUpYcoB. baktepmodaru. bonesnu pacrenwmii,
JKUBOTHBIX M 4Y€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nummyHnonedunura yenoseka (B1UY) —



Bo30yautens CIIMJla. OOparHast TpaHCKpUNuHMs, peBepraza u uHTerpasa.llpoduiakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUM.

JdemoHcTpaumuu:

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

Tabmuner U cxembl: «Tumnbel nutanusy, «Metabomusmy, «MUTOXOHIPHSIY, «IHEPTETUICCKUI
obmeny, «Ximoporiacty», «Porocunresdn, «Ctpoenne [JHK», «Ctpoenue n GpyHKIMOHUpOBaHWE
reHa», «Cunrte3 Oenkay», «['eHeTmdeckwii kom», «Bupyce», «bakrepuodaru», «CtpoeHue u
»ku3HeHHbIH ki Bupyca CITM/{a, 6akrepuodaray, «Permmukamms JJHK».

Oo6opynosanue: Moaenu-anmiukanun «Y asoenne JJHK u tpanckpumiusy, «buocunres Oenkay,
«CtpoeHnue KiIeTku», Mojienb cTpykTypsl JJHK.

Tema S. Pa3MHoOkeHUe M HHAMBUHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounslii 1MKJI, WM SKU3HCHHBIH 1Mk KieTku. Mutepdaza m  wmwuros. IIporeccsr,
npoTekaromue B uHTEpdasze. Permmmkanus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HAa0Op — KapHOTHUIL. J[MIUIOWIHBIA W TalUIOWAHBIA XPOMOCOMHBIC
Habopbl. XpomaTtuabl. LluTomornueckue OCHOBBI Pa3MHOXKEHUS U UHJMBHUIYAIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue xierkn — muto3. Craguu muto3a. IIporecchl, TpoucXoasiiue Ha pasHbIX CTaJAMIX
MUTO3a. BHOIOrHnYecKkuii CMbICI MUTO3A.

[Tporpammupyemasi THOEIb KIETKH — alomNTO3.

@opMbl pa3MHOKEHHUS OpPraHU3MOB: O€cCIloioe M IMOJ0BOE. Buabl 6ecrosioro pa3MHOXKEHUS:
JICJICHUE HaJIBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETaTHUBHOE
pa3MHO)keHue. IcKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE JIJIs1 CEIEKLIUH.
[TosoBOE pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOTO.

Meiio3. Craguu meno3a.llpoueccsl, nmpoucxoasdiue Ha craausx Menosa. [loBegenne xpomocom
B Mero3e. KpoccuHrosep. bruosmornueckuil CMbICII M 3HAUEHUE MEH03a.

['amerorenes — mpouecc oOpa3oBaHMs TMOJOBBIX KIETOK Y JKUBOTHBIX. [lonoBble kemnesbl:
CEeMEHHUKU M suyHHKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTO30u,
AilleKIIeTKa) — crepMaToreHe3 U oBoreHe3. (OcCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB.OmiogorBopenue. [laprenorenes.

WunuBuayansHoe pa3BUTHE (OHTOTreHe3). DMOpPHOHANbHOE pa3BUTHE (IMOpHOreHe3). DTambl
AMOPHOHAIILHOTO Pa3BUTHSI Y IO3BOHOYHBIX )KMBOTHBIX: APOOJIEHUE, TaCTPYIISILMSL, OPraHOreHes.
[TocTomMOpuoHabHOE pazBUTHE. THUMBI MOCTIMOPHUOHANBLHOTO PA3BUTUSA: MPSAMOE, HEMPIMOE
(uumHoYHOE). BnusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIC BBI3BHIBATH
BPOX/JIEHHBIE YPOJICTBA.

Poct u pasButme pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHM, CTaJluu
pa3BUTHSL.

JdemoHcTpaumu:

Tabmumel u cxembl: «DOpMBI pa3MHOXKEHHSI OPraHU3MOBY», «/[BOilHOE OIUIOAOTBOpEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXEHUE pPAacTeHU», «JleleHne KIeTKu
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBIN UK,
«Permmukanus [JHK», «Mwutosy, «Meno3y, «lIpsmoe u Henpsimoe pa3BUTHEY, «I'aMeTOreHes3 y
MJIEKOMUTAIOIINX U YeTI0BEKa», «OCHOBHBIE CTAIUN OHTOTEHE3AY.

O6opynoBaHue: MHKPOCKOI, MuKpomnpenaparbl  «CrepMaTo30Uibl  MJIEKOIMUTAIOIIETOY,
«Siueknerka miekonurtarouiero», «KapuoknHes B KIETKaX KOpelIKa JyKa», MarHuTHas
Moaenb-anrukanus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpoMOCOMBL.
JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTopnast pabora Ne 3. «HabGmromenme MuUTO3a B KJIETKAaX KOHYHMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOMpENapaTax.

Jlabopatopnast pabora Ne 4. «/3yueHune CTpOEHHS TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HaciieicTBeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.



[Tpenmer u 3agauu reHeTHKU. VIcTOpUSt pa3BUTHS T€HETUKU. POJIb IIUTOJIOTHH U SMOPHUOJIOTUH B
CTaHOBJIEHUM TEHETUKU. BKiag poccHiickux M 3apyOekHBIX YUYEHBIX B pPa3BUTHE T€HETUKH.
Metonbl TeHETHKH (TUOPUIOIOTUYCCKUH, IMMTOTCHETUYCCKUI, MOJEKYISIPHO-TCHETHUECKUN).
OCHOBHBIE TEHETHYECKHE TOHATHSA. |'€eHeTHyeckas CHMBOJIMKA, MCIOJb3yeMas B CXEMax
CKpEILLMBAaHUM.

3aKOHOMEPHOCTH Hacle[OBaHUs MPHU3HAKOB, ycTaHOBiIeHHbIe . Mennenem. MonorubpumaHoe
CKpeIUBaHue. 3aKOH eIMHO00pa3us THOPUIOB MIEPBOrO MOKOJIeHUS. [IpaBiiio JOMUHUPOBAHUS.
3aKkoH paclieryieHus npusHakoB. ['mnore3a uwcrorel ramer. IlomHoe U HenmosiHOE
JIOMUHUPOBAHUE.

JuruGpunnoe CKpELIMBaHUE. 3akOH  HE3aBHCHMMOIO  HACIEJOBaHUs  IPU3HAKOB.
[{uTOoreHEeTHYECKHE OCHOBBI JTUTHOPHIHOTO CKPEIIUBAHUS. AHATU3UPYIONIEE CKPEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS [IIsl ONIPEIeIeHHs TEHOTUIIA OCOOU.
CuernneHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo CIENJIeHHOMY HaclIeJJOBAaHHIO
reHoB. Hapymienue crenyieHus TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'enetnka mnona. XpoMOCOMHOE ONpEIETICHUE I0Ja. AYTOCOMBI W IIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mbl. HacnenoBaHne NpPU3HAKOB, CUEIICHHBIX C
MIOJIOM.

N3MeHunBOCTh. BHbl M3MEHYMBOCTH: HEHACIEACTBEHHAs W HACIEACTBEHHasd. Ponb cpensl B
HEHACIIEJICTBEHHOW HW3MEHUYUBOCTH. XapaKTEepPUCTUKA MOAU(PUKAIMOHHON W3MEHYMBOCTH.
Bapuanvonsslil psn 1 BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE 1
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHON U3MEHYMBOCTH.
HacnencrBennas, uiay reHOTUIIHYECKAs, M3MESHUNBOCTE. KoMOMHATHBHAS M3MEHYHMBOCTEL. Melio3
U TOJIOBOM MpoIlecC — OCHOBa KOMOWHATHBHOM M3MEHYMBOCTH. MyTallMOHHAs U3MEHYHBOCTb.
Knaccudukanus Myramnuii: TeHHbIE, XPOMOCOMHBIC, TeHOMHBIC. YacToTa M MPUIMHBI MYyTaIlUN.
Myrarennbie (pakTopbl. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HAcIeACTBEHHON n3menunBocta H. U.
Basunosa.

BuesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka wuyenoBeka. Kapuortun uenoBeka. OCHOBHBIE METOJbI TI'E€HETHUKH 4YEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJEKYISIpHO-
reHeTnyeckuil. COBpEMEHHOE OIpe/ieJIeHNe TEHOTHUIA: IOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ nomoribio [I1[P-ananusza. HacnenctBenHsie 3a0oneBaHus
yelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAcleACTBEHHOM  IpelpacloiokeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKU.
[Tpuntumner 310poBOrO0 00pa3a >KU3HU, JUATHOCTUKH, TPO(YUIAKTHKA U JICYEHUST TeHETUYECKUX
Oone3nell. MeauKo-TeHETHYeCKOe KOHCYIbTUPOBAHME. 3HAYEHHE MEIUIIMHCKOM TEeHETUKH B
MPEIOTBPAIIEHUH U JICUCHUHN TeHETHYECKUX 3a00JIEBaHHI YeTIOBEKa.

JleMoHCTpanum:

[Toptpersr: I. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodeen-
PecoBckuii, H. 1. BaBuios.

Tabmune! 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 IIUTOr€HEeTHUECKasi OCHOBaY, «3aKOH
paciIeruieHusl U ero IUTOTeHeTHYeCKas OCHOBa», «3aKOH YHCTOTHI rameTy, «lurubpumnoe
ckpemuBanue», «lluronorudyeckue OCHOBBI AUTHOPUIHOTO  CKpeHIMBaHMs», «Meio3y,
«B3auMoJeliCTBUE aJUIEbHBIX TE€HOBY», «l'€HETHUEeCKHue KapThl pPACTEHUM, JKUBOTHBIX U
yenoBeka», «l'eHermka mnosa», «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIJIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka ¥ IKUBOTHBIX», «Bumasl wu3MeHunBOCTHY», «MoaudukanoHHas
U3MEHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpymnn KpoBu», «MyTalroHHas
W3MEHUYUBOCTBY.

O6opynoBanue:  Mojenu-anmiaukauuu  «MoHoruOpuaHoe — ckpemuBaHue», «HemomnHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U



MUKponpenapat «Jpo3oduna» (Hopma, MmyTauuu (GopMbl KPBUIEB U OKPACKH Telna), repoapuit
«I"opox MOCEeBHOW.

JlabopaTopHblie U NpaKkTHYecKHe padoThI:

Jlaboparopnas pabora Ne 5. «M3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO M JUTHOPUIHOTO
CKpELIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopatopnas pabora Neo 6. «l3ydeHne MoaM(pUKAIMOHHONW W3MEHYMBOCTH, IOCTPOCHHUE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI».

JlaboparopHas padota Ne 7. «AHanu3 myTanuil y Apo30¢puiibl Ha TOTOBBIX MUKpOIIpEnapaTax».
[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJOCIOBHBIX YEIOBEKa.

Tema 7. Cesekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekiusi Kak Hayka W IpoIecC. 3apOKJIEHUE CEJIeKIMU U jaoMectukarus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXICHUS W MHOrooOpaszus KyJIbTYpHbIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METONBI CeleKIuU. MaccoBblii W HMHIUMBUIYyaldbHBIH OTOOPHI B CEJICKIUU
pacteHui u kuBOTHBIX. OLIeHKa 3KCTephepa. bIM3KopoACTBEHHOE CKpEeIMBaHNEe — HMHOPUIMHT.
UYucras nuHusa. CkpemuBaHue YHUCTBHIX JIMHUK. ['erepo3uc, wnM rubpugHas cuia.
HeponctBenHoe ckpemmBanne — ayroOpumuHr. Otman€éHHas TuOpuau3anus W e YCIeXH.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YeHUE MOJUIUIONJI0B. JIOCTMIKEHHUS CEeJNeKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHoioruss Kak oOTpacib MPOU3BOJACTBA. ['€HHas WHXKEHEpUs. OTambl CO3JaHUs
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Kiierounas wunxenepus. Knetounsie
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHW3MOB. OKOJOTMYECKHME M 3dTudeckue mnpodiaemsl. I'MO -
FeHETUYECKU MOIU(DULIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

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

Tabmuubt 1 cxembl: KapTa «L{eHTpbl TPOUCX0XKAEHUS U MHOT000pa3us KyJIbTYpPHBIX paCTCHUI,
«Ilopoapl  AOMAIIHUX JKUBOTHBIX», «CopTa KYyJABTYpHBIX pacTeHui», «OtnanéHHas
rubpuam3anus», «Paborer akamemmka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
O6uotexHomorun», «KiaerouHnele KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyHpoBaHUE U THEepeHOC
T€HOB, XpPOMOCOM).

Ob6opynoBaHue: MyJSKH MJI0JJ0B U KOPHEIUIOA0B AUKHUX (POPM M KYJIBTYPHBIX COPTOB PACTEHMIA,
rep6apuii «CenbcKoX035HCTBEHHBIE PACTEHUS.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

OkcKypcusi«OCHOBHbIE METOJIbI M JIOCTH)KEHHUSI CEJeKLMHM pacTeHUH U JKUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATEbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00PaTOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoslOIMOHHAs OHOJIOTHS.

[TpennocbuIku BOZHMKHOBEHHS 3BOJIOLUOHHON TEOPUHU. DBOJIOLMOHHAS TEOPUS U €€ MECTO B
6uosnorun. BinsHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OWOJIOTUU U APYTUX HAYK.
CBuzerenscTBa 3BomoNMK. [laneoHTomOrnYecKue: MOCIEI0BAaTENBHOCTh MOSBIECHUS BUAOB B
MAJICOHTOJIOTUYECKON JIETONUCH, IepexoaHble ¢opMmbl. buoreorpaduyeckue: cXoACTBO U
paznuune ¢ayH 1 Gpaop MaTepuKoOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJACTBA M pazauuus SMOPHOHOB pAa3HBIX BHUAOB IMO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: T'OMOJIOTHYHBIC, AHAJIOTWYHBIC, PYIUMEHTAPHBIE OpIaHBbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.



OpomtonmonHasa Teopus Y. JlapBuna. IIpeanocbulku BOZHMKHOBEHHS JapBUHU3MA. [[Brkyiiue
CHJIBl 3BOJIIOLMU BHUAOB MO JlapBuHY (M30BITOYHOE pa3sMHOXKEHHE IpPHU OTrPaHUYEHHOCTU
pecypcoB, HeolpeaenEHHast U3MEHYHBOCTh, OOpH0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).
Cunrerndeckast Teopus 3Bosonun (CTI) u e€ OCHOBHBIE TIOJIOKECHHUS.

MuxkposBomtonus. [lonynanus kak eIMHULA BUAA U DBOJIIOLIUH.

JBwxymme cuibl ((akTopel) 3BOJIOLMM BUAOB B Impupoae. MyTalMOHHBIM mporecc u
KOMOWHATHBHAsT HM3MEHUYMBOCTh. [lomynsiuonHble BONHBI W Jpelid reHoB. M3omsamus u
MUTIpanys.

EcrecTBenHsbli 0T00p — Hanpasisonuil Gpakrop 3Boironuu. @opMbl €CTECTBEHHOTO 0TOOPA.
[TprcnocoOaeHHOCTh OpPraHU3MOB Kak pe3yiabTaT 3Bomouuu. Ilpumepsl npucnocoGuenuil y
Opranu3MoB. ApoMopd 036l U UIH0AAAI TAINH.

Bun wu  BupooOpazoBanue. Kpurepun Buzma. OcHOBHBIE (QOpPMBI  BHI00Opa30OBaHUS:
reorpagpuueckoe, IKOJIOTHUECKOE.

MakposBomonus.  PopMmbl  IBOIIOLMM:  (QuUIeTHYECKas, JUBEPreHTHas, KOHBEPIreHTHas,
napaensHas. HeoGpatumMocTs 3BoOLINH.

ITpoucxoxaeHue OT HECNEUMAIUM3UPOBAHHBIX NpenkoB. [Iporpeccupyromas crnenuanu3anus.
AJlanTuBHAs pajguanus.

JdeMoHcTpanum:

[Toprpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens,
®. Mromep, A. H. Ceep1ios.

Tabmuubl u cxembl: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emie», «3apoibIlid MMO3BOHOYHBIX
AKHUBOTHBIX», «ApXxeontepukc», «Popmbl 60pOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBINH 0TOOPY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpasue MOpoA >KUBOTHBIX», «llomymsnumy,
«MyTalMoHHasi U3MEHUUBOCTEY», «ApoMopho3bl», «anoanantauuny», «O0mas aereHepanusy,
«/IBrxyiue cuibl 3Boaonuny, «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «bopbba
3a CYILIECTBOBAHUEY, «IIpucnocobiaeHHOCTD OpPraHHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTUIECKOE BHI000pA30BAHUE).

OO6opynoBaHMe: KOJJICKIUS HACEKOMBIX C Pa3IMYHbIMM TUIAMHM OKpackW, HaOOp IUIOAOB M
ceMsiH, Kosutekuust «IIpumepbl 3alUTHRIX NMPUCIOCOOIEHUH Y )KMBOTHBIX», MOJielnb «OCHOBHBIE
HalpaBJIeHUs 3BOIIONUNY, 00bEMHAs MoieTb «CTpOEHHE TOJIOBHOTO MO3Ta O3BOHOUHBIX Y.
buoreorpaduyeckas kapta mupa, KoJuteKus «OopmMbl COXPaHHOCTH MCKOMAEMbIX KUBOTHBIX U
pacTeHnii», mojaens anmnukanusa «llepekpéct xpomocom», BiakHble mnpenaparsl «Pa3zBurne
HacekoMmoro», «Pa3Butue msarymku», Mukponpenapar «/po3zodpuna» (Hopma, Mmyranuu Gopmbl
KPBUIbEB U OKPACKH TeJa).

JlabopaTopHble U NpakTHYeCKUe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.
JlabopaTtopHnast pabota Ne 2. «Onucanue mpucrnocoOJIeHHOCTH OpraHu3Ma U €€ OTHOCUTEITLHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KHU3HU Ha 3emJie.

JloHay4dHBIE NIPENCTABICHUS O 3apOKIE€HUU KU3HUA. HaydHble runore3sl BOSHUKHOBEHUS JKU3HU
Ha 3emye: alOuoreHe3 H TaHCHEpMUsA. XHUMHYECKas dBOJIONHSA. AOWOTCHHBIM CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHMYECKHX. OJKCIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKOW 3BoJonMK. HavdanbHable 3Tambl Ouonorudeckoit sBostonun. ['unoreza PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHUKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBoIIOLIMSL. DOPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButhe xn3HM Ha 3emuie 1o 3pam u nepuoaam. Karapxeil. Apxelickas 1 IpoTepo30McKasi 3phbl.
[Taneo3oiickas spa u €€ MEPHOIbI: KEeMOPUNCKHI, OPJAOBUKCKHM, CHIYPUUCKUN, ICBOHCKUM,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3o301ickas apa 1 €€ Mepruoibl: TPHACOBBIN, IOPCKHIL, METTOBOM.

KailiHo30iicKkas 3pa u €€ epro/pl: 1ajIe0reHOBbII, HEOT€HOBBIM, AaHTPOIIOTEHOBBIH.



XapakTepucTuka KiIuMaTa W TeOJOTHYecKuX mnporeccoB. OCHOBHBIE 3Tambl HBOJIOLUU
PaCTUTENHHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHHil W >KUBOTHBIX. [losiBiieHwme,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYEeCKOro MHpa Kak OTpaxkeHue 3BOJTOUMH. OCHOBHBIE CHCTEMATHYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIIOLMS YeJIOBEKa. AHTPOIOJIOrUs Kak Hayka. Pa3BUTuE NMpeACTABICHHUI O MPOUCXOKICHUU
yenoBeka. Meroabl u3ydeHus aHTponoreHe3za. CXoACTBa M pa3iauyMs YEJIOBEKAa U >KMBOTHBIX.
CucremMaTH4eCcKOe MOJI0KEHHUE YEIOBEKa.

JBmwxynme cuibl (hakTopsl) anTponorenesa. HacinencTBeHHass M3MEHUYNBOCTD U €CTECTBEHHBIN
ot0op. Ob1ecTBeHHBINH 00pa3 )KU3HU, U3TOTOBIICHUE OPYAUM TPy/a, MBIIIJICHUE, PEUb.
OcHOBHBIE CTaJIUU ¥ BETBH 3BOJIIOLMH YEJIOBEKA: aBCTpaJIONUTEKH, YenoBek ymenslil, Yenosek
npsAMoxosiuid, YemoBek HeaHaepTadbCkui, YemoBek pasymHbid. Haxoaku wuckomaeMbIX
OCTaTKOB, BpeMsl CyLIECTBOBaHHMSA, 00JacTh paclpoCTpaHeHHs], 00bEM TOJIOBHOIO MO3ra, odpa3
KU3HU, OPYIUSL.

Uenoseueckrne packl. OCHOBHBIE OOJIBIIME pACHl: €BPOIEOHIHAS (eBpa3uiicKas), HErpo-
aBcTpajoujHas  (PKBaTOpUAIbHAs), MOHIOJOUJHAS  (a3MaTCKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH IMPEACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

[Toptpetsr: @. Penn, JI. ITacrep, A. . Onapun, C. Mumnep, I'. ¥Opu, Y. J{apBus.

Tabmuubt u cxemsl: «Bo3HukHOBeHUE COTHEUHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO MHpPay,
«PactutenbHas kietka», «OKuBoTHas kierkay, «llpokapumornueckas kierka», «CoBpeMeHHas
CUCTEMA OpraHMYecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS 4EeJOBEKa U
YeNIOBEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa IaJCOHTOJIOTMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO 4YeJIOBEKay, «llpeBHeumue roan», «/pesHue moan», «llepBeie cOBpeMeHHbIE
oI, «YenoBeyecKue pacoi».

O6GopynoBanue:  Mymspku — «[IpowcxokaeHne — denmoBeka»  (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblia, KPOMAaHbOHIIA), CIENKUA WIM M300pakeHHs KaMEHHBIX OpYyIuil
MEePBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIoruIecKasi TabJuIa,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHble 1 paKkTHYeCKUe padoThI:

[Tpaktuueckass padora Ne 1. «M3ydeHHe HCKOMAeMbIX OCTATKOB PACTEHUN M >KUBOTHBIX B
KOJUIEKLIUSAX .

DKCKypcusi «OBOINIOLMS OpPraHUYeCKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM HIIN
KpaeBeIUeCKU My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

DKojorusi Kak Hayka. 3aJauyd W pas3jeibl SKOJOrMH. MeToJbl SKOJIOrMUECKUX HCCIeA0BaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIlIHAs, MIOYBEHHas,
BHYTPHUOpPraHU3MEHHAsI.

Oxonorndeckue (daktopel. Krnaccubukamus dSKoJorHYecKHX (PakTOpoB: aOMOTHUYECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBHEe IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.
AOuoTtudeckre (akTOphL: CBET, TeMIeparypa, BiIaxHocTh. Doronepuoansm. [Ipucrnocobnenus
OpPTaHU3MOB K JICWCTBUIO a0MOTHYeCKUX (pakTopoB. buonoruueckue puTmel.

buotnueckne daxTopel. Buapl OMOTHYECKMX B3aMMOJICHCTBHI: KOHKYPEHIIHS, XUITHHYECTBO,
cum6mo03 u ero ¢popmel. [Tapazutusm, Koomeparus, MyTyaan3M, KOMMEHCATU3M (KBapTUPAHCTBO,
HaxJICOHUUYECTBO). AMEHCANIN3M, HEUTpaiu3M. 3HAUYCHHE OWOTHYECKUX B3aMMOJICHCTBHU IS
CYIIECTBOBaHMS OPIaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTePUCTUKH  momyisiuu. OCHOBHbIE — TOKa3aTead  MOMYJISIUH:
YUCJIIEHHOCTb, IUIOTHOCTh, POXJIAa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHamuka
YHUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsiusl.



JdemoHcTpaumnu:

[Toptpetsr: A. I'ymboasar, K. @. Pynwe, 3. ['ekkens.

Tabmuubl u cxembl: kapra «lIpupomgubie 30HBI 3emun», «Cpenbl OOWTaHHS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsmumy, «3aKOHOMEPHOCTH PpOCTAa YHCIEHHOCTH MOMYJISIUU
uHy30pun-Typenpkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparoprass pabora Ne 3. «Mopdomorndeckue OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHnas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.
[TpakTrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISIUA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo01mecTBa H IKOJIOTHYeCKHE CHCTEMBbI.

CooOurectBo oprann3MoB — OuorieHo3. CTpyKTyphl OMOIIEHO3a: BHIOBasi, IPOCTPAHCTBEHHA,
Tpoduueckas (nuuieBas). Bunpl-nomuHanTel. CBS3U B OHOIIEHO3E.

Okonoruyeckue cucrembl (9kocuctemsbl). Ilonste 00 »3KocucteMe U OHOTreolEHO3E.
OyHKIMOHAIBHbIE KOMIIOHEHTBI HSKOCHUCTEMBI: MPOAYIEHThI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrHM B dKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM SKOCUCTEMBI: Ouomacca,
OPOAYKIHMSI. DKOJOTHYECKHE MUPAMHIbL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoOMCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJIaLus, pazButue. Cykieccus.

[IpuponHble HKOCHUCTEMBI. JKOCHUCTEMBI 03€p H peK. OKOCHUCTEeMa XBOMHOTO WIU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE JKOCHCTEMBI. ATPOIKOCUCTEMBL. YpOoskocucTeMbl. buonorunueckoe u
X035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak (akTop ycToMuMBOCTH d3KocucTteM. CoxpaHeHHE OHOJIOrHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u cTpykrypa Ouocdepsl. Kupoe
BemecTBO M ero ¢Qynkmun. OcobeHHoctn Ouochepbl Kak TIIOOAITBHOW 3IKOCHCTEMBI.
Jlunamuueckoe paBHOBecUe 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopotsl BemecTB #u OHOT€OXMMHUYECKHE IIUKIBI DJIEMEHTOB (yIiiepoa, asoTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuectBo B Ouochepe 3emin. AHTpONOreHHbIE W3MEHEHUs B Ouocdepe. I'mobampHbIE
HKOJIOTUYECKUE MPOOIIEMBI.

CocymiecTBoBaHue Mpupoabl U denmoBedecTBa. CoxpaHeHue OuopazHooOpa3usi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PAaLlMOHATIBHOIO YIPABICHUS NPUPOAHBIMU PECypcaMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMONIOrUH U OXpaHa MPUPO/IBIL.

JleMoHCTpanum:

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

Tabmuubl u cxemsl: «llumesble nenu», «buoleHO3: cocTaB M CTpyKTypay, «IIpuponHbie
coobmectBa», «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u uyenosek»,
«DKOoCUCTeMa IIUPOKOJUCTBEHHOrO Jiecay, «DKOCHCTeMa XBOiHoro jeca», «buoieHos
BOZOEMA», «ArpoueHo3», «lIpuMepHbIE aHTpPONOIE€HHBIE BO3JEHCTBHS Ha IPUPOAY»,
«BaxkHeime HMCTOYHMKM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOa», «llouBa — BakHeilmas
cocrapistomas ouocheps», «DakTopsl Aerpaganuu nousy», «I[lapHukoBsiil 3¢ dexT», «PakTopbl
PaTMOaKTUBHOTO 3arps3HeHus: ouocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
x®u3HH B Onochepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriepoma B Ouochepe»,
«KpyroBopoT a3ota B mpupoae».

OGopynoBanue: Mojenb-ammuukanus «Tunuaaeie OUOIEHO3BI», repOapuii «PacTuTenbHbIe
cooOmiectBa», kosuekuuu «buonenos», «BpenuTenu BaXHEWIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuu ¥ KOJUISKIIMM PACTeHHWH W >KUBOTHBIX, NPHHAICKANNE K pa3HBIM
HKOJIOTHUECKUM TpyIam ojgHoro Buaa, Kpacunas kuura Poccuiickoit denepanyu, n3odpaxeHus
OXPAaHSEMBIX BHJIOB PACTEHHUI 1 )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110 BUMOJIOTMU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

Cormacio ®I'OC COQO, ycraHaBIuMBarOTCA TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS
00yJarIUMUCS TIPOTPaMM CPeAHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
PEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJIbTaTOB OCBOCHHUsA IpeaMmera «bHONOTHs»  BBIIEIECHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHHE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIIPENEIEHHUIO,
HAJIMYME€ MOTHMBALMU K OOYy4eHHUIO OHOJOrHWH, IeJICHANpaBICHHOE pA3BUTHUE BHYTPEHHUX
yOeXJIeHUH JINYHOCTH HAa OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTUSA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromuXcs pPYKOBOACTBOBAThCA B
CBOCH  JEATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMM ~ yYCTAaHOBKAMH, IPUCYLIUMH  CHCTEME
OHMONIOTHYECKOT0 00pa30BaHMsl, HaJIMYHE SKOJOTHYECKOTO IPAaBOCO3HAHHS, CIIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JIMuHOCTHBIE Pe3yNIbTaThl OCBOCHUS TpeaMeTa «broorusy JOCTUTaloTCs B €MUHCTBE y4eOHOH 1
BOCIIMTATEIbHOW  JESITEIBHOCTH B  COOTBETCTBUM C  TPAJWLUOHHBIMHU  POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOmiecTBe MpaBWJIaMH M HOPMAaMU MOBEIEHHMS M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMA,
CaMOBOCIIUTaHUSI U CaMOPAa3BUTHsI, Pa3BUTHsSI BHYTPEHHEW MO3ULMM JIMYHOCTH, NATPUOTH3MA,
YBa)XXCHMsI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApLIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHHUS K  KYyJIbTYpHOMY  HAacCIE€OUI0 U TpajuLUsaM
MHOTOHAllMOHAJIBHOTO Hapona Poccuiickoit @enepanuu, IpUPOAE U OKPYKAIOIIEH Cpele.
JInuHOCTHBIE pEe3yNbTaThl OCBOEHMsI yueOHOro mnpeamera «buosorus» TOJKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPUEHTAlMil, IO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOro oOIIecTBa,
pacivpeHue >KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOILIECCE PEATM3allui OCHOBHBIX
HaIpPaBJICHUI BOCIIUTATENBHOM A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaaaHcKoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh T'PAXKIAHCKOW MO3UIUN O0YYarOIErocsi Kak akTUBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEHN, YBaXKEHUE 3aKOHA U NTPABOIOPSIKa;
TOTOBHOCTh K COBMECTHOH TBOpPYECKOW JEATENBHOCTH NPU CO3JaHUM YYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHbIX 33/1a4, BHITOJTHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTh OIpPEAENATh COOCTBEHHYIO MO3UIMIO0 IO OTHOUIEHHIO K SIBICHHUSM COBPEMEHHOM
KHU3HHU U OOBSICHATH €€;

YMEHHME YUUTHIBaThb B CBOUX JEHCTBUSX HEOOXOJUMOCTHh KOHCTPYKTHBHOTO B3aUMOJIEHCTBUS
Jro/Iel C pa3HbIMU YOEXKACHUSAMH, KYJIbTYPHBIMHU LIEGHHOCTSIMHU U COLIMATIBHBIM MOJIOKEHHEM;
TOTOBHOCTb K COTPYJIHHMYECTBY B TMPOIECCE COBMECTHOTO BBIMOJIHEHHUS  Y4YEOHBIX,
MIO3HABATENIbHBIX M HCCIEHOBATENbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHMIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM 1E€ATEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKONW TPa’KAAaHCKOM HWAEHTHYHOCTH, NATPUOTH3MA, YBAXEHUS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH Iepel PonmHON, ropaocTty 3a CBOM Kpail, CBOXO
Ponuny, cBO# SA3bIK U KyJBTYpY, IPOIJIOE U HACTOSALIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccun;



LIEHHOCTHOE OTHOIICHHE K MPUPOAHOMY HACIEIUI0 M MAMITHUKAM MPUPOJIbI, JTOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHX, TPYIE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHICKUX YUYEHBIX B CTAHOBJICHHE M PAa3BUTHE OHMOJIOTHH,
MOHMMAHUSA 3HAuYeHUs OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YelOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOT0 HAPOa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U IICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOMYMBOTO OYIYILIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSIM, CO3/JaHHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEUHOM )KU3HHU B COOTBETCTBUM C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHNE YMOITMOHAIIBHOT'O BO3JICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPXKEHHIO B Pa3HBIX BHUJAX MCKYCCTBA, CTPEMJICHHE MPOSBISATH KauecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTAHUs, (POPMHUPOBAHUS KYJILTYPbI 310POBbSl U 3MOLHOHAIBHOIO
Os1aronosyqusi:

NOHMMAaHHUE W peaju3anusi 3J0pOBOro MU Oe3omacHOro oOpas3a >KM3HHM (30pOBOE MHTaHUE,
COOJII0ICHNE TUTUEHUYECKUX MPAaBUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIBIXA,
perynspHas (Qu3UyYecKass AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHHS K COOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHUE LEHHOCTU MPaBWJI UHIUBUAYATHHOTO U KOJUIEKTHBHOTO O€30MacHOTO MOBEACHUS B
CUTYAIUSIX, YTPOKAIOUIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAaHHE TOCIEACTBHM M HEMPHUATHS BpPEOHBIX NPUBBIYEK (YHOTPEOIEHHUS alIKOTros,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZY, OCO3HaHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AaKTHBHOW JEATENbHOCTH TEXHOJIOIMYECKOM M COLMAIbHOM HaIlpaBIE€HHOCTH,
CIIOCOOHOCTh ~ MHHIIMUPOBATh, TUIAHUPOBATH M CAMOCTOSITEIbHO  BBINOJHATH — TaKyIO
JIeATEIbHOCTH;

WHTEpPEC K pa3Iu4HbIM cdepamM MpoPEeCCHOHAIBHOM JESITEIIBHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp OyayIieii mpodeccruu U peanr30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOPA30BAHMIO HA IPOTSHKEHUU BCEH KU3HHU;
7) 3K0JI0TM4YECKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKH 11eTIecO00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK MCTOYHHUKY JKU3HU Ha 3emiie, OCHOBE
€€ CyLIECTBOBaHUS;

MOBBIIICHHE YPOBHSA JKOJOTHYECKON KYJIBTYphl: TPHUOOPETCHHE OMbITa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

OCO3HaAHUE TJIO0ATBHOTO XapakTepa KOJIOTHIYECKUX MPOOJIeM U MyTeH MX PEIICHHS;
CIIOCOOHOCTH HCIIONIB30BaTh MPHOOpETaeMble TPU MU3YUYEHUU OWOJIOTUU 3HAHUS M YMEHHUS TPH
pEIIeHUH MPOoOJIeM, CBI3aHHBIX C PAITMOHAILHBIM MPUPOJIOIOIH30BAHNEM (COOTIOCHUE TTPABHII
MOBEJCHUSI B NPUPOJE, HAMPABIECHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHUCTEMAX, OXpPaHy
BUJIOB, IKOCUCTEM, Orochepsl);



AKTUBHOE HEMPUATUE JIEHUCTBUM, NMPUHOCAILINX BpEIl OKPYXKAIOLIEH NMPUPOIHOWU Cpene, YMEHHUE
IPOTHO3UPOBATh HEOIATONPUATHBIE IKOJIOTMUECKUE TOCIEACTBUS NPEITPUHUMAEMBIX NeHCTBUI
Y IIPEJOTBpAIATh UX;

HaJIMYME PA3BUTOTO OKOJOIMYECKOrO MBIIUICHUS, OKOJIOIMYECKOHM KYJIbTYpbl, OIIBITa
JESATEIIBHOCTH  DKOJIOTMUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS HMHU B
[IO3HABATEJIBHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTUM K YYacCTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKd M OOILECTBEHHOM NPAaKTUKH, OCHOBAHHOIO Ha JAMAIOre KyJlbTyp, CIOCOOCTBYIOLIErO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATECIBCKOM KYJIBTYpbl KaK CPEICTBAa B3aMMOJCHCTBUS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

IOHUMaHWe cHeuu(uky OHONOrMHM KaK HayKH, OCO3HaHus €€ poin B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIeM
MHUpE KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U oOO0IIecTBa, B IIO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEW U peIIeHUH MTPOOJIEM COXPAHEHUS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JJIs1 COBPEMEHHOM IIMBUIIN3AIMU: 00€CIIeYeHUsI HOBOTO
YPOBHSI Pa3BUTHS MEIUIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh
pecypcHble Ipo0JieMbl Ppa3BUTUS 4YeNOBEYECTBA, IOMCKA NyTeH BbIXOJa U3 IJI0OAJIBHBIX
HKOJIOTMYECKUX NPO0OJIeM U oOecreueHus nepexoa K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HU;
3aMHTEPECOBAHHOCTh B IIOJIyUEHUU OHOJIOTMYECKUX 3HAHUM B IEJAX IOBBIILIEHUS O00Ien
KYJBTYpbl, €CTECTBEHHO-HAy4HON TIPaMOTHOCTH, KaK COCTAaBHOW YacTH ()YHKIIMOHAJIbHOU
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyeMoit pu U3y4eHUH ONOIIOTHH;

IIOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIB3YyEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUISL aHaiu3a U OOBSICHEHMS SBJICHUN
OKpPY’KAaIOIIEro MUpa M HPOMCXOIAIIMX B HEM HU3MEHEHUH, yMEHHe JelaTb OOOCHOBaHHbBIE
3aKJIIOYCHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXYYCHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIHO MCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIS PEeLIeHUs MpodieM B
pEAIBHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAHHE IIEHHOCTH HAay4HOM JesTeNbHOCTH, TOTOBHOCTh OCYIIECTBJISATh IPOEKTHYIO M
HCCIIEIOBATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CLIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY
MOJYYEHUIO HOBBIX 3HAaHUH 110 OMOJOrUH B COOTBETCTBHUH C KU3HEHHBIMH IMOTPEOHOCTSAMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yiabTaThl OCBOCHHUS YydyeOHOro mpeamera «bHONOTHS» BKIIOYAIOT:
3HAUMMBbIE 1T (DOPMHUPOBAHHS MHPOBO33PEHUS OOYYAIOMIUXCA  MEKIUCIUTTHHAPHBIC
(MeXmpeaMeTHbIE) OOIeHaYYHbIE TTOHATHS, OTPAXKAOIIIKE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienurKy METOJIOB IMO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIHs,
SBIIGHUE, TPOIECC, CHCTeMa, HAy4YHBIM (akKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHsi, WCCIeIOBaHNe, HAOII0JeHNEe, U3MEpPEHHe, DKCIEPUMEHT U JPYTuX), YHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH W COLMAIBHON KOMIIETCHIIMH OO0YJaronuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHbBIE MEXIUCHUIIIIMHAPHBIE,
MHPOBO33PECHUYECKHE 3HAHWUS W YHUBEpCaJIbHbIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEIbHOW U
COIIMAIbHOM MPAKTHKE.



MeranpenmMeTHble pe3yabTaThl OCBOCHHUS MPOTPAMMBI CPEIHET0 OOIIET0 00pa30BaHUS OJKHBI
OTpaXkaTh:

OBgi1ajieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH NM03HABATEIbHBIMH J1€HCTBUSIMU:

1)0a30Bble JJornyeckue AecTBUsI:

CaMOCTOSITENILHO  ()OPMYJIMUPOBATh H  aKTyalU3UpOBaTh MpoOJeMy, paccMarpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPHUEMBI JIOTHYECKOTO MBIILIICHUS (aHalu3a, CHUHTE3a,
CpaBHEHHUs, KJIacCU(pUKAMKH, OOOOIIEHUS), PACKPBIBATH CMBICT OHOJOTHYECKUX ITOHSATHN
(BBIICNATH UX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSIMHU);
OTIpECIIATh LeNU JIeATEIbHOCTH, 3aJ]aBasi MapaMeTphbl U KPUTEPUH UX JOCTHXKEHUS, COOTHOCUTH
pe3yNbTaThl JEATEILHOCTH C MIOCTABJICHHBIMU LESIMU;

UCIIOJIb30BaTh OMOJIOTHUECKHUE MOHITHS sl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;
CTPOUTH JIOTHYECKHE PACCYXJCHUS (MHIYKTHBHBIC, JCIYKTUBHBIC, [0 AHAJIOTHH), BBHISBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SBJICHUSX, (OPMYIUPOBATH BBHIBOJBI U
3aKJTIOUCHUS,

NPUMEHSTh CXEMHO-MOJICIbHBIE CpEACTBAa JUIsl MPEACTaBICHHUS CYIIECTBEHHBIX CBs3ed U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM pPa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALMOHHBIX UCTOUHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMbI ¢ Yy4ETOM aHaln3a MMEIOUIUXCS MaTepUaIbHBIX U
HEeMaTepUalbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JEATEILHOCTH, OLICHUBATh COOTBETCTBHE PE3YyIbTATOB IIEJISIM, OLICHUBATh
PHUCKU TIOCTIEACTBUIA JESTENbHOCTH;

KOOPJAMHUPOBATh M  BBINONHATH pabOTy B  YCJIOBUSX pEAIbHOTO, BHPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJICM.

2)0a30BbIe HCCIEA0BATEIbCKHE JeHCTBHSI:

BIIAJICTh HaBBIKAMHU Y4E€OHO-UCCIIEIOBATEILCKOM M MPOCKTHOW JAESITEIBHOCTH, HAaBBIKAMU
pazpetieHusi mpodIeM, CIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TOUCKY METO/OB
pelieHus MPakTUYECKHUX 3a/1a4, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B ITO3HAHMUS;

UCIIONIb30BAaTh Pa3NUYHbIE BHJBI JEATEIBHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAINH, MPEeoOpa30BaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTYyaIUSX, B TOM YHCIIC MPHU
CO3aHUH YUYEOHBIX U COIIMAIbHBIX TPOEKTOB;

dbopMUPOBaTh HAyYHBIA THIT MBIIUICHHUS, BJIAJETh HAYYHOH TEPMHUHOJIOTHCH, KIFOYCBBIMH
MOHSTUSIMHA U METOJIaMU;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaull B OOpa30BATEIBHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJIATH IPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyallM3UPOBATH 33/1a4y, BBIJIBUTATh THUIOTE3y €&
pelleHus, HaXOIUTh apryMEHTHI JUI I0Ka3aTeIhCTBA CBOUX YTBEPIKICHUMN, 3a1aBaTh TapaMeTphl
U KPUTEPUU PEIICHHSI,

AHAIM3UPOBAThH MOJNyYEHHBIE B XOJ€ PEIICHUS 3aJaud Pe3yabTaThl, KPUTUYECKH OLIEHUBATH UX
JIOCTOBEPHOCTD, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh IEJICHANPABJICHHBIA TIOMCK TEPEeHOCa CPEACTB M CIOCOO0B JCHCTBUS B
po(hecCHOHATEHYIO CPey;

YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO M MIPAKTUYECKYIO 00JIACTH KUZHEICITCIBHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC HJICH, ITPEJIaraTh OPUTHHABHBIC MOAXObI M PEIICHUS, CTABUTH MPOOJIEMBI U
3a/1a4M, JOMYCKAIOIUe allbTePHATUBHBIE PEIICHMS.

3) padora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX UCTOUYHUKAX WHGPOpMAIUU (TEKCTE YUeOHOTo OCOOUsI, HAyIHO-
MOMYJISIPHON JTUTEpaType, OMOJOTUYECKUX CIIOBApSAX W CIPABOYHHKAX, KOMITBIOTEPHBIX 0azax



NaHHbIX, B VIHTepHETe), aHAIM3UPOBaTh WHPOPMALMIO PpA3IMYHBIX BUAOB U  (QopM
NPECTaBIECHUS, KPUTUYECKH OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUUBOCTb;
dopMynupoBaTh 3ampoChl M MPHUMEHATh pas3IUYHbIE METOABl MNPU TOUCKE H O0TOOpe
O6uonornyeckoi MHGopMaIK, HEOOXOIUMOM /17151 BHIIIOJIHEHUS YUeOHBIX 3a]1a4;

npuoOpeTaTh  ONBIT  HUCIOJB30BaHUS  MH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX [IOMCKOBBIX CHCTEM;
CaMOCTOSITENIHO BEIOMPATh ONTUMAIIbHYIO (DOPMY Mpe/ICTaBlIeH s OMOJIOTHYECKON HHPOpMaLuu
(cxemsl, TpadUKu, THArpaMMbl, TAOIHIIbI, PUCYHKH U APYTOE);

UCTOJIb30BaTh HAYYHBIM S3BIK B KAueCTBE CpPEACTBa Mpu pabore ¢ OHOIOrHMYecKOn
uHpopMaLuel: IPUMEHITh XUMHUUYECKHe, (PU3UYECKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATJISAHOCTH;

BJIAJICTh HABBIKAMH PACIO3HABAHUS U 3alIMTHI MH(pOpMAIK, WHPOPMALMOHHON 0e30macHOCTH
JUYHOCTH.

OBJajieHNe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMM el CTBUSIMU:

1)oomenue:

OCYIIECTBIISITh KOMMYHUKAIIUU BO BceX cdepax KU3HM, aKTUBHO y4acTBOBATh B JIMAJIOTE WU
JUCKYCCHUM IO CYLIECTBY OOCYKIAaeMoil TeMbl (yMEHHE 3a/aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEIBHO BBINIOJHEHUS TMIpeUIaraéMoil 3a/Ja4yd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

pacro3HaBaTh HeBepOaJlbHBIC CpPEACTBA OOIICHHS, MOHMMATh 3HAYEHHE COIMAJIBHBIX 3HAKOB,
HPEINOCHIIIOK BOBHUKHOBEHHS KOH(IMKTHBIX CUTyallud, yMeTh CMr4aTh KOH(IMUKTBI U BECTH
HIEPErOBOPHI;

BJIAJICTh PA3IMYHBIMU CHOCOOAMM OOIIEHHS M B3aUMOACHCTBUS, IOHUMATh HAMEPEHMs IPYTUX
JIO/IeH, TPOSIBIIATH YBAXHUTEIBHOE OTHOIICHME K COOECeTHHKY M B KOPPEKTHOH Qopme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB.
2)coBMeCTHAas 1esITeJIbHOCTD:

NOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHJHOM W WMHIUBUAYaJbHOH paboOTHl TNpHU
peleHn OMONIOTnYecKOl MpobsieMbl, 000CHOBBIBATh HEOOXOJUMOCTh MIPUMEHEHHS TPYIOBBIX
¢dbopM B3aMMOEMCTBYS IPU pELIEHUH yueOHO! 3a/1auH;

BBIOMpPAaTh TEMAaTHUKy M METOAbl COBMECTHBIX JAEHCTBUM ¢ y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXXHOCTEH Ka)X/I0TO YIeHA KOJUIEKTHBA;

INPUHUMATD 11€JM COBMECTHOM /€ATEIbHOCTH, OPTaHU30BbIBaTh M KOOPAMHUPOBAThH ACUCTBUS MO
€€ JOCTW)KEHMIO: COCTaBIISATh IUIAH JIEUCTBUM, pACHPENENATh POJM C Y4ETOM MHEHUU
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJAJa M KAXKJIOTO YYaCTHHKA KOMAHIBI B OOIIWI pe3yibTar 110
pa3pabOTaHHBIM KPUTEPUSIM;

npeJuiaraTb HOBBIE IPOEKTHI, OLEHWBATh WA C TO3WIMH HOBHU3HBI, OPHUTHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE MOBENEHHE B PA3UYHBIX CHUTYAIHAX, IPOSIBIISATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATHBHBIM.

OsJaieHne YHUBEPCAIBHBIMH PeryJssTHBHBIMU 1€ CTBUSAMU:

1)camoopranusanus:

UCTIOJIB30BaTh OMOJIOTWYECKHE 3HAHUS JUTSI BBISIBIICHHS TPOOJIEM M MX PEHICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYalLlUsX;

BHIOMPATh Ha OCHOBE OHMOJIOTHYECKUX 3HAHUH IIEJICBBIE W CMBICIOBBIC YCTAaHOBKHM B CBOMX
NEMCTBUAX M IMOCTYNKaX MO OTHOIIEHHIO K YXMBOW MPUPOE, CBOEMY 3I0POBBIO U 30POBBIO
OKPYKaIOMIHX;



CaMOCTOSITENIFHO OCYIIECTBIISATH MMO3HABATENbHYIO JCSITEIbHOCTbD, BBIBIATH MPOOIEMbI, CTABUTh
u (opMmynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTEIbHOW AEATENBHOCTH M KM3HEHHBIX
CUTyalusX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH pEIIeHUs MpoOJieMbl € Y4YETOM MMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOUTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEILICHUE;
OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M HPOSBICHUIO IIUPOKOW SPYIUIMM B Pa3HbIX 00JACTIX
3HaHMUN, IOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyallMsiIM, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTb, OLEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIQJICTh HABBIKAMH TTO3HABATEIHHOW PEQIICKCHH KaK OCO3HAHUS COBEPIIACMBIX JEHCTBUU H
MBICIIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUMU, UCIOJIB30BaTh MPUEMBI peduieKCuu
JUISL OLICHKU CUTYaIliH, BBIOOpA BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
3)npuHsATHE CeOs1 M APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C ITO3ULMU APYrOro 4eIOBeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[Ipenmernele pe3ynbraThl ocBoeHus mnporpamMmbl COO mno Ouonoruu Ha 06a30BOM YpOBHE
BKITIOYAIOT CrieruQuyuecKkue s yaeOHoro npenmera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWH, BUIbBI
JeSITEILHOCTH TI0 TOJyYSeHHIO HOBOTO 3HAHHS M NMPUMEHEHHIO 3HAHWW B Pa3NIMYHBIX y4eOHBIX
CUTyallUsX, a TaKXe B pealbHbIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHbIX C Ouosorueil. B
porpaMMe TpeAMETHBIE Pe3YJIbTaThl MPEICTABICHBI MO ToJaM 00yUeHHS.

[IpenmerHble pe3ynbTaThl OCBOCHMs ydeOHoro mpeamera «buonorus» ¢ 10 knacce NOMKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAaHUH O MeCTe M pPOJM OWOJIOTMHM B CHCTEME HAy4HOrO 3HaHUs
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oononornu, PyHKIIMOHATEHOW TPaMOTHOCTH YEIIOBEKa [T PEIICHHS KU3HEHHBIX 3a7ay;

YMEHHUE PACKpBIBaTh COJIEpKaHUE OHOJOTMYECKMX TEPMHUHOB M TOHATHH: JKU3HB, KIETKa,
opranusM, MeTtabonu3m (0OMEH BeUleCcTB U IpEBpalleHHe JHEpPruM), IOMEeocTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHMBBIX CHUCTEM, CaMOBOCIPOM3BEIECHUE
(pempoTyKIHst), HACIECTBEHHOCTh, I3MEHUYHUBOCTh, POCT H Pa3BUTHE;

YMEHUE HU3JlaraTh OHOJOTMYECKHEe TeOopHH (KJIETOYHas, XPOMOCOMHAs, MYTallMOHHAs,
LEHTpajbHas JorMa MOJeKylspHod Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. W.
Baguiosa) u yueHus (0 LeHTpax MHOT000pa3us U MPOUCXOKIACHUS KyJIbTypHBIX pactenuii H. U.
BasuiioBa), onpenensTh TpaHHUIIBI UX TPAMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHUE BIIa/IETh METOJIaMH HAyYHOT'O MO3HAHMs B OMOJIOTUMH: HAOIIOJCHUE U ONMCAaHHUE KUBBIX
CUCTEM, IPOLIECCOB M SIBICHUN, OpraHM3alMsl U MPOBEJIEeHUE OMOJIOrMYECKOTO 3KCIEPHUMEHTA,
BBIJIBUKCHHUE THIOTE3bl, BBISIBIEHHE 3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BeIMYHMHAMH,



OOBSICHEHUE TIOJNyYEHHBIX pE3yJIbTaTOB, MWCIOJIb30BAaHHBIX HAYYHBIX TIOHATUH, TEOpPHA U
3aKOHOB, YMEHUE JIeJIaTh BHIBOJIbI HA OCHOBAHHH IOJIYYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBLICIATH CYHIECTBEHHBIC IPH3HAKKM BHPYCOB, KJIETOK MPOKAPHOT M DYKAPHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOTO M HHEPreTHUEcKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIIOIOTBOPEHHS, PA3MHOKECHHUS, UHIUBUIYATbHOIO Pa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE MPUMEHSTHh IOJy4YCHHbIE 3HAHHUS I OOBSICHEHHUS OMOJOTMYECKHX IIPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbIO OOECTIeUeHUs
0€30MacHOCTH CBOErO 3/I0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOJIEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEOOXOIMMOCTH
MCIOJIb30BaHUsl JOCTUKECHUIM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH JJIs palrdOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh dJIeMEHTapHble TeHEeTUYECKUE 3a7aul Ha MOHO- U JTUTHOPUAHOE CKPELIUBaHUE,
CICTJICHHOE HACJIEJJOBAHUE, COCTaBIATh CXEMbl MOHOTHMOPUIHOTO CKPEUIMBAHUSA IS
IpeJICKa3aHus HacJaeI0BaHus IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMOJIHATH JTa00PATOPHBIEC U MPAKTHYECKHE pabOThI, COOII0IATh MpaBmiia Ipu padore ¢
yueOHBIM U JTa00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPHUTHYECKH OLCHWBATh M HWHTEPHPETHPOBATH WHPOPMALUIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS U3 Pa3jIMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHaIIbl), ITUYECKHE ACMEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBCHHBIC TUChbMEHHBIC U YCTHBIC COOOIICHHUS, 00001Iast OMOIIOTHYECKYIO
uH(GOPMALIMI0O U3 HECKOIBKMX MCTOYHHUKOB, TPAMOTHO HCIIOJb30BaTh MOHATUHHBINA amnmapar
Ouonoruu.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUA ydeOHOro mpenmera «buonorusi» ¢ 11 knacce TOMKHBI
OTpakaTh:

c(OpPMUPOBAHHOCTh 3HAHMM O MECTE€ U pOJM OHOJOTHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE
Ononornu, PyHKIIMOHAIEHOW TPAaMOTHOCTH YEJIOBEKa IS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE DPACKPBIBATh COJEp)KaHHE OWOJIOTHYECKUX TEPMHHOB U TOHSTUN: BHJ, MOMYJISALMS,
reHo(oHA, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) 3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJA000pa30OBaHHE, OSKOJOTHYECKHE (AKTOPHI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENU MUTaHUs, YKOJIOTHYeCcKas upaMuia, OuoreomeHos, ouocdepa;
yMEHHUE H3JlaraTtb OMOJIOTHYeCKUe TeopuH (3BoJronoHHas Teopust Y. JlapBuHa, cuHTeTHYECKas
TEOpHsl HBOJIIOIIMHU), 3aKOHBI W 3aKOHOMEpPHOCTH (3aponbimieBoro cxojctBa K. M. boapa,
yepel0BaHMs IJIaBHBIX HampasieHuil u myreil spomronuu A. H. CeBepiioBa, yueHus o 6uochepe
B. 1. Bepnackoro), onpeaensTh TPaHUIbl UX TPUMEHIUMOCTH K KHBBIM CHCTEMaM;

yYMEHHUE BIIa/IeTh METOJIaMH HAyYHOI'O MO3HAHMs B OMOJIOTUU: HAOIIOJEHUE U ONMCAaHHUE KUBBIX
CHCTEM, TIPOLIECCOB U SIBIICHUI, OpraHM3allusl W MPOBEACHNUE OMOJIIOTHYECKOTO SKCIEPUMEHTA,
BBIJIBUKEHUE THIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEAYyEeMbIMU BEIMYMHAMH,
OOBSICHEHHE TIOJNyYeHHBIX pEe3yNbTaTOB, HWCIOJIb30BAHHBIX HAYYHBIX IOHITHH, TEOPHA U
3aKOHOB, YMEHHE JIeJIaTh BHIBOJIBI HA OCHOBAHUH MOJIyUYE€HHBIX PE3YyJIbTATOB;

YMEHHUE BBIIENATh CYIIECTBCHHbIC NPU3HAKA CTPOCHHS OWOIIOTHYECKHX OOBEKTOB: BHIIOB,
HOMYJSAUM, TNPOAYIEHTOB, KOHCYMEHTOB, pEAYIEHTOB, OHOI€OIEHO30B U HKOCHUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS JKOJIOTMYECKUX (PAaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA SHEPTHUH B dKOCHCTEMaX, aHTPOIIOT€HHBIX W3MEHEHHUI
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;



yYMEHHUE TPHUMEHATh IOJIyYCHHbIC 3HAHUS JJs OOBSCHEHHS OWONOTHYECKUX MPOIECCOB U
SIBIICHHM, JIJISI IPUHSTHS PAKTUICCKUX PEIICHUH B IOBCEIHEBHOM XKHU3HH C TENBI0 00eCTICUeHHS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
IPaMOTHOTO TOBENICHHUsSI B OKPYXAWIIEH NPUPOMHON cpele, MOHMMaHUue HeO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonoruu Uit panroHaIHLHOTO
NIPUPOIOTIOIB30BAHUS;

YMEHHUE peliaTh 3JEeMEHTapHbIe OMOJIOTUYECKHE 3a7aul, COCTABIIATH CXEMbI IIEPEHOCA BEIIECTB
Y SHEPTUH B SKOCHCTEMAX (LM MUTAHUSA);

YMEHUE BBIMOJIHATH J1A00PaTOPHBIEC U MPAKTHYECKUE paboThl, COONIIOATh MpaBmiia mpu padore ¢
y4eOHBIM U JTa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTUYECKH OLEHUBATh M HWHTEPHPETHPOBATH HWHPOPMALUIO OHOIOTHYECKOTO
COJICpKaHUsl, BKIIOYAOIIYIO0 IICEBIOHAYYHBIC 3HAHWUS W3 PA3IMYHBIX HMCTOYHHUKOB (CpeicTBa
MaccoBOW WH(pOpPMANKK, HAYYHO-TIOMYJSPHbIE MaTepUalibl), pacCMaTpUBaTh TIJI0OAIBHBIC
9KOJIOTUYECKUE MTPOOIJIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MIO3HILIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC H YCTHBIE COOOIIEHHS, 00001asi OMOJIOTHYECKYIO
UHPOPMALIMIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIOJB30BATH MOHATHHHBIA armapar
Ouonoruu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM Kontposbnbie Ipaxrieckne (uudpossbie)
n/n MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
bubnunoreka [JOK
1 buonorus kax Hayka 2 0.5 https://m.edscI)JéJ.ruﬂf41c292
2 JKuBple cucTeMbl U UX OpraHU3alus 1 bubmoreia HOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
bubnmoreka [JOK
4 JKuznenesaTenbHOCTh KIETKH 6 hitps://m.e dS(I)_E).ru 17416292
5 Pa3mHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubnuorexa [JOK
OpraHHM3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U N3MEHYHUBOCTD 8 15 bu6mmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpemst 1 bubmotexa [OK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 4
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM ugposbie
Ne ni/m EpOrPAMMEI pasi Beero KonTpoabubie IlpakTnyeckue f)lti)p(zl:f OBAT e.l)mnm e
padoThI padoTshI pecype
bubnuorex K
. JBOTOIHOHHAS GHOTOTH o L it edbo0 76416274
5 Bo3HuKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnmnoreka HOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl ¥ OKpykKarolas cpeaa 5 1 BHGH_HOTGKa HOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ SKOJOTUUECKUE CUCTEMBI 9 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
5 PeszepBHOe Bpemst 2 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. bop3osa 3B, J/laraece AM. JlunakTu4eckue MaTepHalibl M0 OHOJ0oTHU: MeToanuecKoe
nocobwue. (6-11 ki) - M: TL[ «Cdepar, 2005. — 126¢.

2. H.K.bense. buomorms. 10-11 kmaccel. YueOHMK niisi  oOmieoOpa3oBaTelbHbBIX
yupexaenuil. Mocksa. [Ipocsemenue. 2010.

3. HeuaeBa ['.A., ®enmopoc E.M. DOxonorus B skcnepumenrtax: 10 — 11 kmaccer:
MeToudeckoe mocodue. — M.: Benrana-I'pad, 2006. — 254c.

4, Hosoxxenop HO0.M. dunernueckas sBoonusi denoBeka.— ExarepunOypr, 2005. —
112c.

5. [Tonora JI.A. OTkpbIThIe YpoKHu Ononoruu. 9-11 kmaccel. — M.: BAKO, 2013. — 176c.
— (Macrepckas yuauTenst OMOJIOTHH).

6. MyxamemxkanoB N.P. Tectsl, 3a4€Thl, Omunonpockl mo ouomorun: 10-11 kmaccel. —
M.: BAKO, 2011. — 124c. — (Macrepckas yuuTens: OUOJIOTHH).
7. ®enopoc E.M., HeuaeBa I'.A. Dxosoruss B SKCHepUMEHTaX: ydeO.nmocoOue s

yaamuxest 10 — 11 k1. obmeoOpa3oBaTenbHbIX yupexkaeHuii. — M.: Benrtana-I'pad, 2005. —
155c.

8. Oxonorus: Cucrema 3aJaHUil JJis KOHTPOJIS O0S3aTENBHOIO YPOBHS MOJTOTOBKHU
BBITYCKHUKOB cpeaneii mkonbl/ ABT. B.H. Ky3nenos. - M.: Bentana-I'pad, 2004. — 76c.
9. Okonorusi B skcnepumentax: 10 — 11 kiaccel: meroauueckoe mocobdue. — M.:

Benrana-I"pad, 2006. — 234c.

METOJAUYECKUE MATEPHUAJIBI AJI5S1 YYUTEJISL

1. buonorus. 11 knace: noypounsie miaansl mo yuyeOuuky J1.K. bensiea, I'.M. [Ipimiuna
/ aBT. — coct. O.A. [lycroxuna. — Bonrorpan: Yuurens, 2009. — 302 c.

2. Jlepuep I''1. O6mas Guomnorus (10-11 xmaccsl): Iloaroroska k EI'D. KonTponbHble u
camocrosarenbubie padoTel/ I.W.JIepuep. — M.: Dxcemo, 2017. — 240c.

3. MyxamemxanoB M.P. Tectbl, 3auérhl, Oaunonpockl no o6uonoruu: 10-11 kmaccesl. — M.:
BAKO, 2011. — 124c. — (Macrtepckas yuutens 6M0JI0TUN).

4. HeuaeBa I'.A., ®enopoc E.M. Oxonorus B sxcnepuMenTax: 10 — 11 knacesl: Mmeroguueckoe
nocobue. — M.: Benrtana-I'pad, 2006. — 254c.

5. HoBoxenos FO.W. ®unernyeckas sBomonus udenoBeka.— ExatepunOypr, 2005. —
112c.

6. [ToroBa JI.A. OtkpeIThie ypoku 6uonoruu. 9-11 knaceel. — M.: BAKO, 2013. — 176c.
— (Macrepckast yuurensi OMOIOTHH).

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. Cetb TBOPYECKUX yUIHUTEIICH. Coo01recTBO yauTenen ouosoruu
buonorus.py http://www.biology.ru/

2. denepanbHbBI MHCTUTYT Nenaroruueckuii usmepenunit http://old.fipi.ru/

3. http://edu.ru/ — ¢enepanpHbiii mopTan — Poccuiickoe oOpa3oBaHHe, €IMHOE OKHO
J0cTymna K 00pa3oBaTelbHBIM PeCypcam.

4, http://festival. 1september.ru/ — caiit ®ectuBany nemarornueckux wuael «OTKPBITHIH

ypOK» u3aarenbekoro goma «llepBoe ceHTAOps», OTKPBITHIN Ne1arornyeckuii Gopym.
5. http://www.drofa.ru/for-users/teacher/help/pasechnik/
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