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IHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMmpl 1O OHOJIOTHH TEOPETUUYECKYID OCHOBY s
ompeNeNieHrss TMOAX0J0B K (OpPMHUPOBAHUIO COACP)KAHMS yUeOHOro mMpeaMera
«buomorusi»  coctaBWIM:  KoHUeNnTyalbHble mnojoxenus DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, coJep KaHus, pe3yJbTaToB 00y4YeHUs U TpeOOBaHUMA
K YPOBHIO IMOATOTOBKH BBIMYCKHUKOB, MOJOXCHUS 00 OOIIMX IEIAX W MPHHITUIAX,
XapaKTEePU3YIOIMIUX  COBPEMEHHOE  COCTOSIHUE CHCTEMBI  CPEJHETO  OOIIero
obpazoBanusi B Poccumiickoii @Deneparuu, a TakkKe IOJOXKEHHS O crenudpuke
Owosornu, e€ 3HAYEHWW B T[O3HAHWW JKUBOM TIPUPOJIBI U  OOECIICUCHHUH
CYIIIECTBOBaHUA dYeNoBeueckoro obmectBa. CorTacHO Ha3BaHHBIM IOJIOKEHUSM,
oTpeJieNIeHbl OCHOBHBIC (DYHKITUH TTPOTPaMMBI TT0 OMOJIOTHH U €€ CTPYKTYpA.

[IporpamMmma mo Omosoruu Aa€T MpeACTaBIEHUE O IMENsIX, 00 00IIel cTpaTeruu
0o0y4eHUs, BOCIIUTAHUS M Pa3BUTHUS OO0ydYAIOIIUXCS CPeACTBAMH y4eOHOTO MpeaMeTa
«buonorusy», onpeaenser o0s3aTeNbHOE MPEIAMETHOE COJAEpIKAHUE, €ro CTPYKTYpY,
pacmpenelieHue 1o paszjeilaM M TeMaM, PEKOMEHAYEMYIO TOCJIeA0BATEIbHOCTh
M3ydeHus y4eOHOro Marepuajga ¢ y4éTOM MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX
CBsI3€l, JIOTMKH 0Opa3oBaTeLHOTO  MpoIlecca, BO3PACTHBIX  OCOOCHHOCTEH
00yJaromuxcs.

B nmporpamme mo G1oIOrMU TakKe YIUTBHIBAIOTCS TPeOOBAaHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METAlpEeJAMETHBIM M TPEAMETHBIM pe3ysibTaTaM OOydYeHHUsS B
(hopMUpPOBaHUN OCHOBHBIX BHJIOB Y4YCOHO-ITO3HABATEIBLHON ACATEIHLHOCTH/YIeOHBIX
JEHCTBHI 00YJArOIIMXCS TI0O OCBOSHHUIO COJIEPKaHUS OMOJIOTHIECKOT0 00pa30BaHuUs.

B mporpamme mo Ouwonormm (10-11 kmaccel, 6a30BBI ypOBEHB) peaIn30BaH
MPUHIIAIT TIPEEMCTBEHHOCTH B H3Y4YCHUW OwWojorum, Onaromaps dYemMy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh HA  pa3BUTHE 3HAHWUM, CBS3aHHBIX C
dhopMupOBaHUEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, [ICHHOCTHBIX OPHUECHTAITUI
JUIHOCTH, YKOJIOTHICCKOTO MBIIIJICHHUS, IPEACTABICHUNA O 3J0POBOM 00pa3e KU3HHU U
OCpeXHBIM OTHOIIIEHHEM K OKpYKaroIlleh mpupoaHoi cpene. Iloatomy Hapsay c
HM3y4eHHeM OOIIeONOIOTHYSCKUX TEOpHUH, a TakKe 3HAHMK O CTPOCHHHM IKHUBBIX
CHCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX INMPOTEKAIOIIUX B HUX IPOIECCOB B
rporpaMMe 1o OMOJIOTHH YEICHO BHUMAHHUE HCITOIb30BAHMIO ITOJYYCHHBIX 3HAHUN B
MTOBCETHEBHOM JKM3HU JUISl PEIICHHS TIPUKJIQTHBIX 33/1a4, B TOM YHCIIE: TPO(PHIaKTUKH
HACJIeICTBEHHBIX 3a00J1eBaHMM YeJIoBeKa, MEJIMKO-T€HETUYECKOTO
KOHCYJIbTHPOBaHUs, OOOCHOBAaHMS SKOJIOTHYECKH IIEJIECOO0pPa3HOro ITOBEJCHUS B
OKPY’KAIOIIEH MPUPOJHOM Cpelie, aHAIM3a BIMSHHUS XO3SMCTBEHHOW AEATEIBHOCTH
YeJoBEeKa Ha COCTOSIHUE NPHUPOJHBIX M MCKYCCTBEHHBIX JKOCHUCTEM. Y CHUJICHHUE
BHUMaHUsA K TPHUKIATHON HaAMpaBJIEHHOCTH Yy4eOHOro mpeamera «buosorus»
MIPOJIMKTOBAHO HEOOXOJMMOCTHIO OOECIICUCHHs] YCIOBHH Il pPEIICHHsS OIHOW W3
aKTyaJbHBIX  3aJlad  IIKOJBHOTO  OHMOJIOTMYECKOTO  00pa3oBaHHs, KOTOpas
npeamnogaraeT (GopMHpOBaHHE y OOYYAIOMIMXCS CIOCOOHOCTH aJIallTUPOBATHCS K
W3MEHEHUSAM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonorust Ha ypoBHE cpeHEro o0Iero oopa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obecnieunBaeT (GOpMHUPOBAHHE Yy OOYUArOIIUXCS Hpe,Z[CTaBJ'IeHI/II/I O HAay4YHOH
KapTUHE MUpa, pacmupser ©u 0000m@aeT 3HAHWS O JKUBOW MpUPOJE, €&
OTJIMYUTENBHBIX TpPU3HAKAX — YPOBHEBOM OpraHu3aldd W DIBOJIOLUHU, CO3AAET
YCIIOBUS JIJIS: TIO3HAHMSI 3aKOHOB JKUBOW MPUPOIBI, POpMUPOBaHUS (HYHKITMOHAIBHON
IPaMOTHOCTH, HaBBIKOB 3JIOPOBOTO M 0€30MacHOr0 00pasa >KU3HH, YKOJIOTHYECKOTO
MBIIUICHHS], IECHHOCTHOTO OTHOLIEHUS K )KMBOM MPUPOJE U YETOBEKY.

Bonpiioe 3HaueHne OMOJIOTHS UMEET TAKXKE JUIS PEIICHUs BOCHUTATEILHBIX U
Pa3BHBAIONINX 3a/1a4y CpeIHEro o0Iero o0pa3oBaHusl, COMMATU3ANNNA 00YIAFOIIIIXCS.



Wzyuenune 6uonorun odecreynBaeT ycaoBus s (GOPMUPOBAHUS WHTEIUICKTYabHBIX,
KOMMYHUKAITMOHHBIX M HWH(QOPMAIMOHHBIX HABBIKOB, ACTCTUYCCKOW KYIBTYPHI,
CIIOCOOCTBYET MHTETPAIMU OMOJIOTUYCCKUX 3HAHUH C TPEICTABICHUSMHU H3 JPYTHX
y4eOHBIX TPEJAMETOB, B YACTHOCTH, (U3WKH, XUMUH U Teorpaduu. HazpaHHbIC
TIOJIOXKESHHSI O TIPeJHa3HAYCHUU y4eOHOTO mpeamera «BHoJIorHs» COCTaBUIM OCHOBY
IUI OTIpeICTICHHsI TIOJXO/J0B K OTOOpPY M CTPYKTYPHPOBAHHIO €TO COACPKAHHUS,
NPEJICTaBICHHOTO B TIPOTPaMMe MO0 OMOJIOTHH.

OTt0op conmepkanus ydeOHOTO mTpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIIEH C TIO3HIIUN KYJIBTYpOCOOOPa3HOTO MOIX0/a, B COOTBETCTBHH C KOTOPBIM
oOyyarommecs JODKHBI OCBOWUTH 3HAHHSI M YMEHUs, 3HAUYMMBIC I (hOPMUPOBAHUS
o0IIel KyJabTyphl, ONMPEISIISIONINE aIeKBaTHOE TIOBEICHUE YEIIOBEKA B OKPY)KAOIIEH
NPUPOJHON Cpene, BOCTPEOOBAaHHBIC B TIOBCETHEBHOW JKM3HU W TPAKTUYCCKOU
nestenbHOCTH. Oco0oe MECTO B OTOW CHCTEME 3HAHHWHA 3aHUMAIOT AJIEMEHTBI
COJICpXKaHMsI, KOTOPBIE CIyXaT OCHOBOW isi (OPMHUPOBAHHS IPEICTABICHUH O
COBPEMCHHOH €CTECTBCHHO-HAYYHOH KapTHHE MHUpPa ¥ IEHHOCTHBIX OpPHEHTAIIHSIX
JUYHOCTH, CIIOCOOCTBYIOIUX T'yMaHU3aIluU OUOJIOTUYECKOT0 00pa30BaHUI.

CTpykTypupOBaHUE COJEpKaHUs Y4eOHOro wmarepuansa B Mporpamme 1o
OMOJIOTMM  OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUH 00
OTJIMYUTEIILHBIX OCOOCHHOCTSX JKUBOW TPUPOJIBI, O €€ YPOBHEBOW OpraHU3alud U
IBOJIIOIMU. B COOTBETCTBUM C 3THM B CTPYKType y4eOHOTro mpeamera «buoiorus»
BBIJICJICHBI CIICAYIOIINE COJepKaTeNbHbIe JIMHUU: «buonorus kak Hayka. MeToJbl
HAy4YHOTO TO3HaHusM», «KieTka kak Owonormdeckas cucreMay, «OpraHusm Kak
Ouosornyeckas cucrtemay, «CHcTemMa W MHOroOOpasWe OPTraHUYeCKOTO MHPay,
«OBOIIOIHSL )KUBOW TIPUPOABI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp wm3ydeHuss yueOHOro mnpeamera «bwosorus» Ha 0a30BOM ypOBHE —
OBJIJICHUE 00YYaIONUMHUCS 3HAHHMSIMHA O CTPYKTYPHO-(DYHKIIMOHATIBLHON OpraHU3aIiH
KHMBBIX CUCTEM DPA3HOTO paHTa M MPHOOpPETCHHE YMEHWH HCIOJIb30BaTh OTH 3HAHUS
JUIE TPaMOTHBIX JCHCTBUN B OTHOIICHWH OOBEKTOB >KUBOW MPHUPOABI M PEIICHUS
pa3IMYHBIX KU3HEHHBIX MPOOJICM.

JlocTikeHue 1enu uzydeHus ydeOHoro mpenamera «buonorus» Ha 6a3oBom
ypOBHE 00€CIeUNBAETCS PELUICHUEM CIIEIYIONIUX 3a/1a4:

OCBOCHHE OOYYaIOIIMMUCS CHCTEMBl 3HAHUH O OHOJOTHYECKUX TEOPHUSX,
yUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, PaBMIIax, CIyXKaIIUX OCHOBOU s
(dbopMUpOBaHUS MPEICTABICHUNH O €CTeCTBEHHO-HAyYHOW KapTHHE MHpa, O METOoJax
HAy4YHOTO TO3HAHUSA, CTPOCHHUH, MHOTOOOpa3sMud M OCOOCHHOCTAX >KHUBBIX CHUCTEM
pa3HOro ypOBHS OpraHM3alll{, BBIJAIOLUIUXCA OTKPBITHSAX U COBPEMEHHBIX
UCCIIEZIOBaHUAX B OMOJIOTHH;

dopmupoBaHre y 00ydYaromUXCS TO3HABATENbHBIX, WHTEIJICKTYaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B TMpoIllecce aHajlu3a JaHHBIX O NYTAX pa3BUTHS B
OMOJIOTUN HAYYHBIX B3IJIAJOB, UICH U MMOAXO0JI0B K U3YUEHHUIO KHUBBIX CHCTEM Pa3HOTIO
YPOBHSI OpraHU3allnu;

CTaHOBIIEHWE Yy oOywarommxcs oOmeil  KyJabTyphl, (YHKIIMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSCHATH U OLIEHUBATh SBICHUS OKPYXKAIOIIETO
MUpa KUBOW MPHUPOABI HA OCHOBAHWU 3HAHUU W OIBITA, MOTYYECHHBIX TIPU U3yYECHUU
OunoJioruu;

dbopMupoBaHue y OOyYarOMIMXCS YMEHHH WUIIOCTPUPOBATH  3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTHUYECKON JEATENbHOCTH 4YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTHIA U arpoOMOTEXHOJIOTUI;

BOCIIUTAaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEJIOBEKOM >KMBOM
MPUPOBI, HEOOXOAUMOCTH OEPEKHOT0 OTHOIICHUS K HEH, COONIIOJIEHUS ITUYECKUX
HOPM TP MPOBEICHUU OUOJIOTUYECKUX UCCIIEOBAHUM;



OCO3HaHWE IICHHOCTH OHWOJIOTMYECKUX 3HAHUW [JI TIOBBIIIEHUS YPOBHS
9KOJIOTUYECKOU KYJIBTYPHI, 1151 GOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHUS;

IpUMEHEHHUE MPUOOPETEHHBIX 3HAHWM M YMEHHH B TOBCEIHEBHOW KU3HH IS
OIICHKU TIOCJIEJCTBUN CBOCH JEATEIHPHOCTH IO OTHOIICHHIO K OKpYXKAroIeh cpee,
COOCTBEHHOMY 3/J0POBBIO, OOOCHOBaHHE U COOMIOJEHHE Mep NPODHUIAKTUKH
3a00JIeBaHUIA.

B cucteme cpegnero ob6imero oopasoanus «buonorusy, nsydaemas Ha 6a30BOM
YpOBHE, SBJSETCS O0s3aTEIBHBIM YyYE€OHBIM MPEAMETOM, BXOJSIIMM B COCTaB
npeaMeTHON o0nacTu «EcTecTBEeHHO-HAYUHBIC TTPEAMETHIY.

Jlnst u3ydenusi Ouonorud Ha 6a30BOM YpPOBHE CPEIHETO OO0Iero oopa3oBaHUS
otBoautcs 68 wacoB: B 10 kiacce — 34 gaca (1 gyac B Heaemo), B 11 kimacce — 34 gaca
(1 qac B HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak nHayka. CBsizb OHMOJIOTMH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMH Haykamu, (uiocodueid, 3TUKON, SCTETUKON W IMPaBOM.
Ponb Guonoruu B popMuUpOBaHMM COBPEMEHHOW HAay4HOW KapTHHBI mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTtonbl TO3HAHUSL KUBOW NMPUPOJBI (HAOMIOJAEHUE, YKCIEPUMEHT, OIMCaHUE,
U3MepeHue, Knaccudukaius, MoIeJIMpoBaHre, CTaTUCTHUECKast 00pad0TKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbios, k. Yorcon u @. Kpuk.

Tabmune! u cxembl: «MeToIbl TO3HAHUS KUBOM MPUPOJIBI.

JlaGopaTopHble M NpaKTHYECKHEe PadoThI:

[Ipaktuyeckass pa6ora Ne 1. «lcnonb3oBaHuWe pa3iIMYHBIX METOJOB TNpU
M3YYCHHUH OMOJIOTHUECKHX O0BEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHHU3aI U,

XKusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OuocucTeM U WX pa3zHooOpaszue. YPOBHH OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIM, KJIIETOUHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MONMYJIALUOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOTE€OLIEHOTUYECKHH ), OnOoChepHBIH.

JdeMoHcTpanum:

Tabmuuer u cxembl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHH OpraHHU3aIluU
YKUBOUW MIPUPOJIBI».

O6opynoBanue: monenb moiekynsl JJTHK.

Tema 3. XuMu4ecknii COCTaB M CTPOEHHE KJIETKH.

XUMHUYECKUNA COCTAaB KIETKA. XHUMHYECKHE BJIEMEHTh: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Boga 1 MuHepanbHble BEIIECTBA.

OyHKUMA BOJAbI M MHUHEPAIbHBIX BewecTs B kierke. lloanepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crtpoeHue O€NKOB. AMWUHOKHCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHumble ¥ 3aMEHUMbIE aMUHOKHUCIOTHI. AMHUHOKHCJIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbI OEIIKOBOW MOJICKYJIBI (IIEPBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUUHAS
CTpyKTypa). XUMHYECKHUE CBOMCTBA 0enKkoB. bruonornueckue GyHKIuu GENKOB.

depMeHTHI — Ouonorudeckue katanuzaTopbel. CTpoeHune (epMeHTa: aKTUBHBIN
neHTp, cyoctpatHas crneuuduunocts. Kodepmentsl. Butamunbsl.  Otnuuwms
(GhepMEeHTOB OT HEOPTAHUYECKUX KaTaIH3aTOPOB.

VYrneBoapl: MOHOCaXapuIbl (TIIIOKO3a, pubo3a U J1e30KCHpru003a), AUcaxapuibl
(caxapoza, JakTo3a) W HoJUcaxapuAbl (Kpaxmall, TJMKOI€H, ULEJUII0J03a).
buonorudeckue GyHKIIUU YrIIeBOIOB.

Jlumunper:  tpurnuuepuabl,  Gochonunuapl, crepounsl. [wapodMIBHO-
rupodoOHbie cBoiicTBA. bronornveckue Gpynkmun yumunoB. CpaBHEHHE YTIIEBOJIOB,
OEJIKOB U JIMMHJIOB KaK HCTOYHHKOB YHEPTHH.

Hyxnennossie kucnorsr: IHK u PHK. Hykieornisl — MOHOMEpBI HyKIE€MHOBBIX
kuciaot. Ctpoenue u pynkuuu JJHK. Crpoenue n pynkunu PHK. Bugst PHK. AT®:
CTpOCHHE U (PYHKIINH.

Muronorus — Hayka o kierke. Kietounas teopust — npuMep B3aUMOACUCTBHUSA
uzeit u pakToB B HAYYHOM MO3HAHUU. METO bl H3yUeHUs KIETKH.



Krnerka xak nenoctHas skuBasi cuctema. OO0IMe NpU3HAKK KJIETOK: 3aMKHYTas
HapyxHas memOpaHa, Mmosiekynsl JIHK kak reHeTuueckuii anmapar, cucTeMa CUHTE3a
Oenka.

Tunsl KIeTOK: dyKapuoTHUecKas U npokapruotudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuueckod  kinetku.  Kierounas  crenka — Oaktepuit.  CtpoeHue
yKapuOTHYEeCKOM KieTkH. OCHOBHBIC OTIUYHS PACTUTENbHOM, )KUBOTHOW U TprUOHOM
KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, MX
¢dbynknuu. [Inazmatnyeckas memOpana, €€ cBoicTBa U (yHkiuu. [luTormazma u eé
opraouipl. OmgHomemOpanHbie opraHouabl kietku: OIIC, anmapar [onbmxw,
nu30coMbl.  IlolyaBTOHOMHBIE OpraHoOMAbl KJIETKA: MHUTOXOHIAPHUH, IUIACTHUBL.
[IpoucxoxxaeHne MUTOXOHApPUM U TuiacTula. Bunel mnactun. HememOpanHbie
OpTraHOUJbl KJIETKU: PUOOCOMBI, KIETOYHBIN IIEHTP, LIEHTPUOIIU, PECHUYKHU, KT'yTHKH.
QOYHKUINUU OPTaHOUJIOB KIIETKU. BKitoueHusl.

SAnpo — perynstopHblii HeHTp kieTku. CTpoeHue sapa: siaepHas 000JouKa,
KapuoIia3mMa, XpoOMaTuH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeleCcTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl: «PacripeneneHue XUMHUECKUX 3JIEMEHTOB B HEXXHBON MPUPOAEH,
«PacmpesenieHrie XUMHYECKUX 3JIEMEHTOB B )KUBOM IIPUPOIE.

Tabmuuer u cxemsl: «llepuoguyeckass TaOnHila XUMHYECKUX DIEMEHTOBY,
«CtpoeHue Momekynbl BoAbl», «brocuntes Genkay, «CTpoeHHE MOJEKYIBI OeiKay,
«Ctpoenue ¢epmenta», «Hyxneunosbie kuciotel. JTHK», «CtpoeHure MONEKYIbI
AT®», «CtpoeHue 3yKapHOTHUECKOW KIETKN», «CTpoeHue >KMUBOTHOM KIIETKW»,
«CTpoeHre pacTUTENbHONW KIETKN», «CTpoeHne NnPOKapUOTUUECKON KIIETKN»,
«CTpoeHue sapa KIETKN», « Y TIAEBOABDY, «JIumuabn.

O6GopynoBaHUE: CBETOBOM MHUKPOCKOI, OO0OpyIOBaHUE IS TMPOBEIACHUS
HAOJIIOICHU, M3MEPEHH, OSKCIEPUMEHTOB, MHKpPOIpEnapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

JlabopaTopHble U MPpaKTHYECKUE PadOThI:

JlaGopatoprass pabora Ne 1. «M3ydeHWe KaTaJIUTHUYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha IpUMEpPE aMUIIa3bl UK KaTaIas3bl)y.

Jlaboparopnast pabota Ne 2. «M3yueHune cTpoeHus KIETOK PACTCHHI, >KUBOTHBIX
1 GaKTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIPENapaTax U X OIMHCAHUEY.

Tema 4. ZKuzHenesiTeJJbHOCTh KJIETKH.

OOmen BemiecTB, WM MeTabomu3M. AccUMWISIHs (TUTACTUYECKU OOMEH) |
TUCCUMIIIALINAS  (PHEpreTHUecKnii OoOMEH) — JIB€ CTOPOHBI E€IUHOr0 Tpolecca
Merabonu3ma. Poilb 3aKOHOB COXpaHEHHsS BEUIECTB M DHEPrUd B TOHUMAHUU
MeTaboau3Ma.

Tunsl oOMeHa BemecTB: aBTOTPOQHBIA U TeTepoTpodHbIid. Pois GepMeHTOB B
oOMeHe BEeIIECTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

dotocunTe3. CBeToBas U TeMHOBas (asbl porocunresa. Peakunn poTocunTesa.
O¢ddextuBHOCT (PoTOCHHTE3a. 3HaueHHe (OTOCHMHTE3a I JKM3HU Ha 3emIe.
Brnusaue ycnoBmii  cpensl  Ha  (OTOCHHTE3 H  CHOCOOBI  TOBBIIMICHUS €70
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUH.

XeMocHuHTe3. XEeMOCHHTE3UpYyIolue OakTepuu. 3HAYEHUE XEMOCHHTE3a MJIs
KU3HU Ha 3eMJe.

OHepreTuueckuii 0oOMEH B KieTKe. PaciierieHwe BemiecTB, BBIACICHUE U
aKKyMYJIIDOBAaHUE DHEPTHH B KIIETKE. DTalbl YHEPreTHUecKoro oomena. ['mukonms.



bpoxenne u ero Buapl. KuciaopoaHoe oOKuCIE€HHE, WIM KJIETOYHOE JIbIXaHHE.
OxuciurenbHoe hochopunupoanue. IPPEeKTUBHOCTS YHEPTETHIECKOTO OOMEHa.

Peakiiun matpuuHoro cuHTe3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanusa renetrmyeckoil wuHboOpManuu B KIETKe. [ eHETHYECKHMH KOO U €ro
cBorictBa. Tpanckpunuus — Matpuunbiii cuHte3 PHK. Tpancmamus — OuocuHTe3
O0enka. Oranbel TpaHciaauuu. KoaupoBanue amuHOKHCIOT. Pons pubocom B
OonocuHTe3e Oenka.

Hexnerounsie dopmbl xu3Hu — BUpyChl. Mctopus oTkpeiTust BupycoB (. .
NBanoBckuit). OcoOEHHOCTH  CTpPOEHUS M KU3HEHHOTO IHMKJIa  BUPYCOB.
bakrepuodaru. bone3nu pactenuii, KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIC BUPYCaMHU.
Bupyc ummyHonedunmra uenmoBeka (BUY) — BozOymurens CIIN[a. OOpatnas
TPaHCKPUIIIM, peBepTa3a u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUs BUPYCHBIX
3a00JIeBaHUIA.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konbuos, JI. . UBanosckui, K. A. Tumupsizes.

Tabmuner u cxembl: «Tumbl muTanusy, «Metabomuzmy», «MHUTOXOHIPUSY,
«HepreTHUecKkuii oOMeH», «Xiopomiacty, «®dorocunre3», «Ctpoenue JHK»,
«Ctpoenue u (yHKUIHOHUpOBaHUE TeHa», «CuHTE3 Oeinka», «l'eHeTHYecKud KomI»,
«Bupyce», «bakrepuodarm», «Ctpoenue u xku3HeHHbIM 1uka Bupyca CIIN/a,
Oakrepuodara», «Permmukarus JJHK».

O6opynoBanue: monenu-anmiukamuu «Yasoenne JIHK u TpaHckpumnuusy,
«buocunres 6enka», «CTpoeHne KIeTKW», MoJienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHUe U HHAMBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounsrii 1mukn, wiM SKU3HEHHBIM 1MKI KiIeTku. MuTepdasza u mMutTos.
[Ipoueccol, mpoTekaromue B uHTepPasze. Perumukaius — peakiys MaTpUYHOTO CHHTE3a
JHK. Ctpoenune xpomMocoM. XpOMOCOMHBIH Ha0Op — KapuoTun. JUIUIOWAHBIA U
TalIONJHBIA  XpOMOCOMHBIE Habopbl. Xpomatuiel. [luTOonormyeckue OCHOBBI
Pa3MHOXKEHHS M UHANBUIYAIIBHOTO Pa3BUTHSI OPraHU3MOB.

Henenue knetku — muto3. Cragum muto3a. llpoueccsl, mpoucxonsiue Ha
pPa3HbIX CTAAUSAX MUTO3a. bHOJIOrMUeCKniA CMBICT MUTO3A.

[Tporpammupyemasi TuOeb KIETKH — aronTo3.

dopmbl pa3MHOKEHHSI OpraHU3MOB: Oecrionoe u mojoBoe. Bumel Gecrionoro
Pa3MHOXEHHMS: JICJICHUE HAJABOE, IOYKOBAHWE OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHe, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHHPOBAHHE
OPraHu3MOB, €r0 3HAYCHUE IS CEJIEKIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTINYUS OT OECIIONOTO.

Meito3. Craguu wmeito3a. Ilporecchl, mpoucxonsiiue Ha CTaausx Meio3sa.
[ToBenenue xpomocom B meio3e. Kpoccunrosep. buonornyeckunii CMbICIT U 3HAYEHHUE
Meno3a.

["ametorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [omoBEIE
JKeJe3bl: CEMEHHUKU U suuHUKH. OOpa3oBaHKe U Pa3BUTHE IMOJIOBBIX KJIETOK — raMeT
(cmepmaTo3ou, SUIEKIETKAa) — criepMaToreHe3 u oBorere3. OCOOEHHOCTH CTPOCHHS
SIMIIEKJIETOK U criepmaTo3onioB. OmnogorBopenue. [TapreHorenes.

NnnuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAIBHOE  pa3BUTHE
(oMmOpuorenes). OTtanmbl SMOPHOHATHHOTO PA3BUTHS Y TO3BOHOYHBIX IKUBOTHBIX:
npoOiieHue, TracTpyisius, opraHoreHe3. l[locTomOpuoHabHOE pa3BuTHE. THITBI
MOCTAMOPHOHATILHOTO Pa3BUTHS: MIPSIMOE, HETpsiMOe (JIMYMHOYHOE). BrusiHue cpembl
Ha pPa3BUTHE OPTAHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButue pacrenuit. OHTOreHe3 IBETKOBOTO PACTEHHUS: CTPOCHHE
CEMEHH, CTaJIUH PA3BUTHS.

JleMoHcTpanuu:



Tabmuuet u  cxembl: «DOpMBI Pa3MHOXKEHHSI OpPraHU3MOBY, «JlBoiiHOE
OILUIOJOTBOPEHHE y LIBETKOBBIX PAaCTEHUN», «BeretaTuBHOE pa3MHOKEHUE PACTEHUI»,
«enenne kmetku Oakrtepuii», «CTpoeHHE TMOJIOBBIX KJIETOk», «CTpoeHue
xpoMocombly, «Knetounsii mukiny, «Pemmukamus [IHK», «Mwutos», «Meito3y,
«IIpsimoe u HempsiMmoe pa3BUTHE», «l'aMeToreHe3 y MIIEKONMTAIOUIMX M YEJIOBEKa,
«OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHUKPOCKOTI, MUKPOIIpENapaThl «CrniepMarTo3ousl
MJIEKOIIUTAIOIIETO», <«JSIHlIeKIeTka MieKonuTarmeroy, «KapuokuHe3 B KIETKax
KOpEIIKa JyKa», MarHuTHas MoJeb-anmaukanus «/lenenne kinetku», moaens JIHK,
MoJieb MeTa(azHOl XPOMOCOMBI.

JlaGopaTopHble M NpaKTHYECKHEe PadoThI:

JlaGoparopnast padota Ne 3. «HabGmiomenue mwuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JIaGopatopnast pabota Ne 4. «/3yueHue cTpoeHHUs MOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenapaTax».

Tema 6. HacjieqicTBEHHOCTh U MI3BMEHYUBOCTH OPraHNU3MOB.

[Ipeamer u 3agaun reHeTuku. Vctopust pa3Butusi reHeTUKU. Poiab UTONIOrUN U
SMOPHUOJIOTHH B CTAHOBJIEHUHU TeHETUKH. BKaa pocCHilcKuX 1 3apyOeKHBIX YUEHBIX B
pa3BUTHE TeHETHKU. MeToapl TeHEeTHKU (THUOPHUIONIOTHYECKHM, UTOTeHETUYECKUH,
MOJIEKYJISIpHO-TeHeTuueckuii). OCHOBHBIE TEHETHYECKHE TMOHATUSA. | eHeTHueckas
CUMBOJIMKA, UCTIOJIb3yeMasi B CXeMax CKpELIMBAHUI.

3aKOHOMEPHOCTH HAacJIeIOBaHMs NPHU3HAKOB, ycTaHOBIeHHble [. Menzaenem.
MonorubpuaHoe ckpenuBanmue. 3aKoH equH000pa3usi THOPUIOB MEPBOTO TOKOJICHUS.
[IpaBunio noMuHHMpOBaHMS. 3aKOH pAcCIICIUIEHUs NPU3HAKOB. ['MIoTe3a 4YHMCTOTHI
ramet. [loyiHOE 1 HenoJIHOE TOMUHHUPOBAHHUE.

JluruGpuiHoe ckpemBaHie. 3aKOH HE3aBHCHMOTO HACJIEIOBaHUs MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI  AWTHOPUIIHOTO  CKpPEIIMBaHUA. AHAIU3UPYIOIIEE
ckpeuuBanue. lMcnonb3oBaHWEe AHAIM3UPYIOUIETO CKPEIIMBAHUS ISl ONpPENeNCHUs
TeHOTHUIIa 0COOH.

CuernneHHoe HacnenoBaHue mpu3HakoB. Pabota T. Moprana mo CIETIeHHOMY
HACJIEI0BaHUIO TeHOB. Hapylenue cuersieHust FTeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUSI HACTEICTBEHHOCTH. | €HETUYECKHE KAPThI.

I'enetnka mnona. XpoMOCOMHOE OIpeJeieHUue Moyia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OoMOrameTHele W rereporaMeTHble opraHusMmbl. HacnegoBanue
MPU3HAKOB, CLEIUICHHBIX C IOJIOM.

N3menunBoCcTh. Buapl M3MEHUMBOCTH: HEHACJIEACTBEHHAsl U HACIIEICTBECHHAS.
Ponb cpenbl B HEHACJIEICTBEHHOMN U3MEHYUBOCTH. XapakTepucTuka
MOIU(PHUKAITMOHHOW M3MEHYUBOCTH. BapualmoHHBIA psii ¥ BapuallMOHHAs KpHBasl.
Hopma peakiuu npusnaka. KosmuecTBEeHHbIE U KAUECTBEHHBIE MTPU3HAKU U UX HOpMA
peakuuu. CoiicTBa MOAU(PUKATMOHHONW U3MEHUYUBOCTH.

HacnencrtBenHnass, wuWiau TEHOTUNUYECKAas, HW3MEHYMBOCTh. KomOuHaTHBHAs
W3MEHUYUBOCTh. Me#03 U MOJI0BOM MPOIECC — OCHOBA KOMOMHATHBHOM M3MEHYHBOCTH.
MyrtannonHass u3MeHYMBOCTh. Kiaccudukaius myranuii: TeHHbIE, XPOMOCOMHBIE,
reHomMHble. YacTota W mnpuuMHB MyTanuil. MyrtareHHble  (akTOpel. 3aKOH
TOMOJIOTUYECKHUX PSAOB B HAcCIeACTBEHHOM n3MeHunBoctd H. 1. BaBuiosa.

BresnepHas HacieICTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun yenoBexka. OCHOBHbIE METOJbl T€HETHUKU
YeJIOBEKAa: TI'€HEAJIOTMYECKUM, OJU3HELOBBIM, IIUTOICHCTUUYCCKUM, OMOXUMHYCCKHM,
MOJIEKYIsIpHO-TeHeTnYeckuil. COBpEMEHHOE OIpeesIeHIe TeHOTUIIA: TTOJIHOTEHOMHOE
CEKBCHUPOBAHHUE, T'E€HOTUIIMPOBaHMWE, B TOM uucie ¢ nomouipro [II[P-ananusa.
HacnencrBennple  3a0oneBaHUs  4YeNOBEKa: TEHHbIE OOJIe3HH, OONE3HH C



HACJIEJICTBEHHOU MPEeIpacioiIoKEHHOCTbIO, XpOMOCOMHBIE Oosie3HH. ComMaTHuecKue 1
reHepaTtuBHble MyTanuu. CTBOJIOBBIE KJIETKU. [IpUHIMIBI 310pOBOrO 00pasa KHU3HHU,
JIUArHOCTUKU, MPO(HIAKTUKKA W JIeYeHHs] TeHeTHYecKux Ooise3Heil. Menuko-
T€HETUYECKOE  KOHCYJIbTUPOBAHHME. 3HAUCHHE  MEOULMHCKOM  TEHETUKU B
NPEIOTBPAILIEHUH U JICYCHUN TeHETHYECKUX 3a00IeBaHUI YeIoBeKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmuuer 1 cxembl: « MOHOTHOPHAHOE CKpEUIMBAHUE U €T0 IIUTOreHEeTHYeCKast
OCHOBa», «3aKOH pacUICIUIEHUSI U €r0 HUTOIC€HETHUECKAass OCHOBA», «3aKOH YUCTOTHI
ramet», «Jlurnbpunnoe ckpeuiuBanuey, «lluTorornyeckue OCHOBBI AUTHOPUTHOTO
CKpelmuBaHusa», «Meio3», «B3auMoneicTBre ajielbHBIX TE€HOB», «I'eHeTnueckue
KapThl PacTEHUW, >KMBOTHBIX U YeJOBeKa», «l'eHeTnka moja», «3aKOHOMEPHOCTH
HACJIEeJ0BaHUs, CLEIUIEHHOro ¢ Moiom», «KapuoTumbl 4YenoBeKa U JKUBOTHBIX»,
«Buasl u3MenunBoctH», «MonudukanmonHas W3MEHUUBOCTHY», «HacienoBanue
pesyc-dakropay, «['eHeTnka rpymnmn KpoBu», « MyTallMOHHAs U3MEHUYHUBOCTHY.

O6opynoBanue: MoJeiau-anminkanuu  «MOHOTHOPHIHOE  CKpEIIUBAHHE,
«Hemonnoe  nmomuuupoBanue», «Jlurubpumnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MUKPOCKOT ¥ MHUKpompemnapaT «Jpo3oduia» (Hopma, MyTaruu (HOopMbl
KPBUIBEB U OKPACKH Tena), repoapuit «I opox moceBHOM».

JlaGopaTopHble M MpaKkTHYEeCKHe PadoThI:

Jlaboparopnast pabora Ne 5. «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTUOPHUIHOTO CKPEIIMBAHUS Y JPO030(UIIbl HA TOTOBBIX MUKpOIIpEnapaTaxy.

Jlabopatopnast pabotra Ne 6. «/3ydyeHue MOAM(PUKANMOHHOW H3MEHUYHBOCTH,
MIOCTPOCHHE BapUAILMOHHOTO Psiia U BApUAIMOHHON KPUBOI».

Jlabopatopuast pabora Ne 7. «AHanmu3 myTanuii y Apo30(uibl Ha TOTOBBIX
MHUKPOIIpEnapaTax.

[Ipaktudeckas pabota Ne 2. «CocTaBieHHne U aHAIU3 POAOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexuus opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka M TpollecC. 3apOXICHUE CEJICKIUU U JIOMECTUKaIus.
Yuenne H. M. BaBuioBa o 1eHTpax MpOUCXOXKACHHUS U MHOTO0OOpasusi KyJIbTYPHBIX
pacteHuid. LIeHTpbI IpOUCX0XKAECHHS JOMAIIHUX KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHBIE METOJbI CENEeKIMU. MacCOBBI W HMHIWBHUIYAIbHBI OTOOPHI B
CeJIeKIMM pacTeHUM U KUBOTHbIX. OlEHKa »3KcTepbepa. bin3kopoacTBeHHOE
ckpemuBaHue — WHOpuauHT. Ywncras nuHus. CKpeuuBaHWE YHCTHIX JUHUMH.
I'erepo3uc, unu tubpuaHas cuia. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIAMHT.
Otnanéunas rubpunmsanus u e€ ycnexu. VICKycCTBEHHBIN MyTareHe3 W IMOJyYeHHE
MOJUILIOUAO0B. JIOCTHKEHUS CEJIEKINH PACTEHUN, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonoruss kak oOTpaciib MNPOU3BOJCTBA. ['€HHas WHXKEHEepUs. OTalbl
co3manusi pexkomOunantHOM JIHK wu TpaHcrennsix opranusmoB. Kierounas
nHxeHepus. Kierounble KynbTypbl. MHUKPOKIOHAJIbHOE Pa3MHOXKEHHUE DPACTECHHM.
KnonupoBanne  BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
Dkojorudyeckue u studeckue npodiremel. [MO — reHeTndecku MOAUPHUITMPOBAHHBIC
OpraHU3MBbl.

JleMoHCTpanuu:

IToptpetsr: H. . Basunos, 1. B. Muuypum, I'. /I. Kapneuenko, M. @. I1BaHoB.

Tabmuer u cxembl: kKapTa «lleHTpbI TPOUCXOXKICHUS U MHOT000pa3us
KYJIbTYpHBIX pacTeHuit», «llopoasl AOMalIHMX KUBOTHBIX», «CopTa KyIbTYpPHBIX
pactenuity, «Otnanénnas rudpunuszanus», «Padorel akagemuka M. @. BaHoBay,
«Ilomummonaus», «OObeKTHl  OUWOTEXHONOTHNY, «KIleTouHbIE  KYyNbTYpHl H
KJIOHHpOBaHue», «KKOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM.



O6opynoBaHue: MyJISDKU TUIOZAOB M KOPHEIJIONOB JUKUX (OPM U KYJIbTYPHBIX
COpTOB pacTeHui, repdapuit «CenbcKoX031iCTBEHHBIE PACTEHUS.

JlaGopaTopHble M NpaKTHYECKHEe PadoThI:

Okckypeusi «OCHOBHBIE METOABl M JOCTHXKEHHUS CENIeKIIMM PAcTeHU U
KUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIMIO, TUIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIHI
y4acTOK, B TEIUIMYHOE XO3AUCTBO, JIAOOPATOPUIO arpOyHUBEPCHUTETA WM HAYYHOTO
IIEHTPA)».

11 KUIACC

Tema 1. IBo1rONMOHHAS OMOJIOTHS.

[Ipennochliky BOZBHUKHOBEHHUSI YBOJIFOLIMOHHON TEOPUH. DBOIIOLUOHHAS TEOPHUS
u e€ MecTo B Ouoyoruu. BrusiHue 3BOJIIOIMOHHON TEOPUHU Ha pa3BUTHE OUOJIOTHH U
IpYrux HayK.

CBugerenscTBa  3BONOUMH. [lasieoHTONOrMYECKHE:  MOCIEI0BATEIbHOCTD
MOSIBJICHUS] BHUJIOB B  MAJCOHTOJIOTMYECKOW JIETONMHCH, TEpeXoJHble (HOPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue ¢payH u Gprop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKUE: CXOACTBA H Pa3IHuusg HMOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHaJOTUYHBIE,
pyIMMEHTapHbIE OpTraHbl, aTaBU3MbL. MOIEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO
MEXaHH3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OIMYEeCKHX IMyTel Yy Bcex
OpraHU3MOB.

OpomonmonHass Teopust Y. JlapBuHa. IIpeanochliku  BO3HUKHOBEHUS
JapBUHM3MA. JIBIDKYIIME CHJIbI JBONIOLMU BHIOB 10 JlapBuHY (130BITOUHOE
Pa3MHOXKEHHME MpPHM OTPAHHYEHHOCTH PECYPCOB, HEONpeAeI€HHAas: W3MEHYUBOCTb,
O0opn0a 3a CyIeCTBOBaHHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckast Teopust sBoonuu (CTD) u e€ 0CHOBHBIE TOJTOKEHUS.

Mukposomtonus. [lomynsuusa kak eIuHHIA BUAA U IBOJIIOLUU.

JBuxynme cuiibl ((hakTopbl) SBOJIOLNMUA BUIOB B Mpupoje. MyTallMOHHBIN
mpolecc ¥ KOMOMHATUBHASI U3MEHYMBOCTD. [[OMySIIMOHHBIE BOJIHBI U Ipeii] reHoB.
N3onsamusa u Mmurpanus.

EctectBennsiii oTOOp — HampaBisiromuii - gakrtop sBomormu.  Dopmbl
€CTECTBEHHOT'0 0TOOpA.

[Ipucnoco6MeHHOCTh OPTaHU3MOB Kak pe3yiabTaT dBoJONMU. [Ipumepbl
MPUCTIOCOOJIEHUH y OpraHu3MOB. ApoMOP(O3bI U UANOAIATITAIIUH.

Bun u  BupoobOpazoBanme. Kpurepuu  Buma.  OcHOBHbIe  (HOPMBI
BUI000pa30BaHus: Teorpaduueckoe, IKOJIOTUYECKOE.

Maxkpospomtoniusa.  Dopmbl  dBoMIOIUU:  (puseTHYecKas, JIUBEPreHTHasl,
KOHBEPIeHTHas, napayenbHas. HeoOpaTuMoCTh 3BOIONNN.

[IpoucxoxaeHue OT HecHeUUaTU3UpoBaHHBIX mpenkoB. IIporpeccupyromias
crienuanu3anus. AJanTUBHAS paidalusl.

JdemoncTpanum:

[Toptpetsr: K. JIunneii, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M.
bap, O. I'ekkens, . Mromnep, A. H. CeBepiios.

Tabmumer u cxeMbl: «Pa3BuTHe opraHndeckoro mupa Ha 3emie», «3apoabITn
MO3BOHOYHBIX YKHBOTHBIXY», «ApxeonTepukcy, «Dopmbl O0pHOBI 3a CyIIECTBOBAHHE,
«EcTectBenHbIi 0TO0PY», «MHOr000pazue copToB pacTeHHi», «MHOroobpasue mnopoa
KUBOTHBIX», «[lonmymsanun», «MyTanmoHHasi W3MEHYHBOCTE», «ApPOMOPQO3BI»,
«Mnnoamanranumny, «O0mas nereHepanusy, «JBrwkymme cuibl sBomoruny, «Kapra-
cxema wMmapupyra nyremectsus Y. JlapsuHa», «bopbba 3a cyliecTBOBaHUEY,



«IIpucnocobneHHoCT,  opranu3moBy»,  «leorpaduyeckoe  BHUI00Opa3OBaHHEY,
«IKOJIOTHYECKOe BUI000PA30BaHHE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHbIMU TUIIAMHU OKPAacKu, HAbop
IUIOJZIOB U CeMsH, KOJUIeKIs «[Iprumephl 3alIUTHBIX TPUCTIOCOOTICHUH Y JKUBOTHBIX Y,
mMozieldb «OCHOBHBIE HANpPaBICHUS SBOJIONUNY», 00bEMHAsE Mojenb «CTpoeHue
TOJIOBHOT'O MO3T'a MO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koiekuus «Dopmbl  COXPaHHOCTH
MCKOIIa€MbIX KUBOTHBIX U PACTEHUI», MOAEIb anmukaus «llepekpéct xpomocom»,
BIaXHble  mpemnapaTel  «Pa3Butne  Hacekomoro»,  «Pa3BuTHe — JATYIIKNY,
Mukpormnpenapat «Jpo3zodunay (Hopma, MmyTrauuud GOpMbl KPBUTEEB U OKPACKH Tella).

JlaGopaTopHble M NpaKTHYECKHEe PadoThI:

JlaGopatopnast padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlaGopatopnast pabota Ne 2. «Onucanue npucrnocoOIEHHOCTH OpraHu3ma u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HNKHOBeHHE U Pa3BUTHE )KM3HU HA 3em.ie.

JloHayyHble TPEICTABICHHUS O 3apOXKICHMM >KU3HU. HayuHble rumnoressl
BO3HUKHOBEHHMsI )KM3HU Ha 3emiie: a0MoreHe3 U MaHcrnepMusi. XUMUYeCcKast SBOIOIHS.
AOGUOTeHHBIH CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPraHUYECKUX.
DKCIEPUMEHTAIIbHOE TOJATBEPKIACHUE XMMHUUYECKOW sBodtounu. HavanbHble 3Tamsbl
ounosornueckoit 3Bosroruu. ['mnmore3a PHK-mmpa. ®dopmupoBanne MeMOpaHHBIX
CTPYKTYp Y BO3HHUKHOBEHHME TNPOTOKIETKH. llepBble KIETKM MU HX HBOJIOLHUS.
®opMHUPOBAHNE OCHOBHBIX T'PYII KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emie MO 3paM U TepUOLIAM. Karapxeii. Apxeiickas u
HpOTepOSOI/ICKa}I spbl. Ilameosoiickas »spa u €€ mepuoOAbL: KeM6pI/II/ICKI/II/I
OPZIOBUKCKMH, CHITyPUHCKHH, IEBOHCKHIH, KaMeHHoyronLHHﬁ HepMCKI/II/I.

Me3o3oiickas 3pa 1 €€ IepHOJIBL: TPHACOBBIH, FOPCKHH, MEIIOBOMH.

KaitHo3olickass »9spa u €€ mNepuojpl: MaJECOrCHOBBIM, HEOT€HOBBIN,
aHTPOIIOT€HOBBII.

XapakTepucTUKa KIMMaTa W TeOJIOTMYECKHUX IpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLMU PACTUTEIBHOIO U JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH u
#KUBOTHBIX. [losiBIIEeHNE, paclBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucremMa OpraHM4eckoro Mupa Kak oTpaxeHue dBomouuu. OCHOBHBIE
CUCTEMATUUYECKHE IPYIIITBI OPTaHU3MOB.

OBoronus 4eloBeKa. AHTPOIOJOrUs Kak Hayka. PazBuTue npeacraBiieHUN O
IIPOUCXOKIEHUH YeIoBeKa. MeTo1bl u3yueHus aHTpornoresesa. CxoacTBa U pa3inyus
YeJIOBEKA U KUBOTHBIX. CUCTEMATHUECKOE TI0JI0KEHHUE YEIIOBEKA.

JIBmkymue cuibl (pakTopsl) anTpororeHesa. HacneacTsenHas N3MEHYMBOCTh U
ecTecTBeHHBIH 0TOOp. OOIEecTBEeHHBIN 00pa3 KU3HHU, U3TOTOBIEHUE OpYAUN Tpyna,
MBIILIJIEHUE, PEYb.

OcCHOBHBIE CTaZMM W BETBU 3BOJIOLMH YEJIOBEKA: aBCTPAIONUTEKH, YeraoBek
yMenbid, YenoBek npsMoxoasimui, YenoBek HeaHaepTaabCKkuid, YenoBek pa3yMHbIi.
Haxonku nckomaeMbIX OCTaTKOB, BpeMs CYIIIECTBOBaHUS, 0071acTh pacpOCTpaHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAUS.

Yenoseueckue pacel. OCHOBHBIE OOJIBIINE pachl: €BPONIEOUIHAS (€Bpa3uiicKast),
HErpo-aBCcTpajonaHas (dPKBaTOpUadbHAas), MOHIOJIOWIHASA (a3UATCKO-aMEpUKAHCKas).
YepTel npUCTOCOOICHHOCTH NPEACTABUTENCH YENOBEUECKUX pac K YCIOBHSIM
cymectBoBanus. EquncTBo yenoseueckux pac. Kpuruka pacusma.

JleMoHcTpauuu:

Iloptpersi: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.

JlapBuH.



Tabmuuet u cxembl: «Bo3uukHoBenue ConHeuHOl cucteMbl», «Pa3Butue
opraHuyeckoro  Mmupa», «PacturenpHas  kietka», <« KuBoTHas  KIEeTKay,
«IIpokapuornueckass kieTka», «CoBpeMEHHas CHUCTEMa OpPraHUYECKOro MHpPay,
«CpaBHeHHE AaHATOMUYECKUX 4YEPT CTPOCHHUS YelIOBEKa U YeJIIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTHYECKUX HAXOJOK MPEAKOB COBPEMEHHOTO
yenoBeka», «JlpeBHeimme moan», «lpeBHue moan», «llepBeie coBpeMeHHBIE
mon», «HenoBedyeckue pacoiy».

O6opynoBaHue: MYJISIKH «IIpoucxoxnenune YEII0BEKa» (OrocThI
aBCTPAJIONHUTEKA, MUTEKAHTPOIA, HeaHAepPTalblla, KPOMAaHbOHIA), CJENKH WU
M300paKeHUs] KAMEHHBIX OPY/Uil TEpBOOBITHOTO YelloBeKa (KaMHHU-YOMIIEphI, pyoua,
cKkpebiia), TeoxXpoHoJiorMueckas Tabnuua, KoJulekius «DopMbl COXpaHHOCTH
MCKOIIa€MbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble M NpaKTHYEeCKHEe PadoThI:

[Ipaktuyeckass padora Ne 1. «M3yueHue HCKOMAeMbIX OCTATKOB PACTEHUU U
YKUBOTHBIX B KOJUTEKIUSAX).

OKcKypeusi «DBOJIOLUS OPraHUYecKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HaY4YHBIN WM KpaeBEeIUYECKUN My3ei).

Tema 3. OpranusMsl 1 OKpYy:KawIas cpeaa.

DKOJIOTHS KaK Hayka. 3aJaud ¥ pa3fenbl 3KOJOTHH. METOIbl 3KOJIOTHYECKUX
HcCIeq0BaHUN. DKOJIIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKa.

Cpenpl oOuTaHUsT OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAs.

Okonorudyeckue  Qakropbl. Knaccudukamuss  skojgorudeckux — (HakTOpoOB:
abuoTuveckue, OMOTUYECKUE W aHTPONOTeHHBIe. J{elicTBUE SKOIOTUYECKUX (HaKTOPOB
Ha OpraHU3MBI.

AbGuotnueckue (aKTOpbl: CBET, TEMIIepaTypa, BIAXHOCTb. DOTONEPUOIU3M.
[Ipucnocobnenus opraHu3MOB K JEHCTBUIO0 a0noTHYecknX (hakTopoB. buonornyeckue
PUTMBI.

buotnueckue daxtopsl. Buabl OMOTHUYECKUX B3aMMOJIEHCTBUIN: KOHKYpPEHIUS,
XHUIIHAYECTBO, cUMOM03 u ero Qopmel. [lapazutusm, Kkoomepaius, MyTyalau3M,
KOMMeEHcalnn3M (KBapTUPAHCTBO, HAaXJECOHMUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHne OMOTHYECKUX B3aUMOJICUCTBUN JJiS CYIIECTBOBAHUS OPraHU3MOB B
MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKUE  XapaKTepUCTUKW  mnonyisinquud. (OCHOBHbIE — IOKa3aTenu
MOMYJISIUU: YUCJIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. JluHaMyuKa 4YMCIIEHHOCTH MONYJISIUU U €€ PEerysius.

JdemoncTpanum:

[Toptpetsi: A. 'ymGonsar, K. @. Pynbe, O. ['exkens.

Tabmuuer u cxembl: kapra «lIpupomnbie 30HBI 3eminy», «Cpenbl OOUTaHUS
opranusmoB», «®@oronepuoauam», «llonmymsmuu», «3aKOHOMEPHOCTH  poCTa
YUCIIEHHOCTH MONyIsauuu uHy3opun-rydenskny», «[luiesrie menm.

JlabopaTopHble U MpaKTHYeCKUE PadOThI:

Jlaboparopnast pabora Ne 3. «Mopdonoruueckre OCOOEHHOCTH PACTEHUU W3
pPa3HBIX MECT OOUTaAHUSY.

JIaGopatopnas pabota Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KoJIeycay.

IIpaktuyeckas pabora Ne 2. «Iloacu€r mIOTHOCTH MOMYJSALUMN pa3sHbIX BUIOB
pacTCHUMY.

Tema 4. CoolOmiecTBa 1 IKOJTOTHYECKHE CHCTEMBI.



CooOuiectBo opraHuzMoB — OuoieHo3. CTpykTypbl OHOIIEHO3a: BHJIOBaf,
OpOCTpaHCTBeHHAas, Tpoduueckas (mumienas). Buneli-nomunantel. CBsi3u B
OHOLIEHO3E.

Okojoruyeckue CcucTeMbl (9Kkocuctemsbl). I[lonsitue 00 »dKocuctemMe U
ouoreornienoze. DyHKIHMOHAIbHBIE  KOMIIOHEHTHI  IKOCHCTEMBI:  MPOIYILIEHTHI,
KOHCYMEHTBI, pelyleHTbl. KpyroBopoT BElIECTB M MOTOK SHEPIMU B HKOCUCTEME.
Tpoduyeckue (muuieBbie) ypoBHU SKOcUCTeMbl. [lumeBbie nenu U cetu. OCHOBHBIC
MoKa3aTelr »HKOCHUCTEMBI: OuoMacca, MPOIYKIHUA. OKOJIOTMYECKHEe MUPAMHUJIbL:
OPOAYKIMHM, YHCIEHHOCTH, OuomMacchl. CBOICTBA HKOCHUCTEM: YCTOMYMBOCTH,
camoperyisinus, pazsutue. Cykueccus.

[IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. IKOCUCTEMA XBOMHOIO WIH
IIMPOKOJIMCTBEHHOTO JIECA.

AHTpPONIOT€HHBIE SKOCHUCTEMBI. ATpPO3KOCUCTEMBI. YpOOIKOCUCTEMBL.
buonoruueckoe u X035 UCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢akrop ycroiumBocTH dKocucTeM. (CoxpaHeHue
OHMOJIOTHYEeCcKOro pazHooOpasus Ha 3emiie.

Yuenne B. U. Bepnanckoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
ouoctheprl. XKuBoe BemectBo u ero (ynkmun. OcoOeHHOCTH Ouocdepsl Kak
r7100aNbHO 3KocucTeMBl. J[nHaMuYeckoe paBHOBeCHE U 00paTHast CBsI3b B Ouocdepe.

KpyroBopoTsl BeliecTB ¥ OMOT€OXMMHYECKUE ITUKIIBI 3JEMEHTOB (Yriiepona,
a3oTa). 30HaIbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3emiin. AHTPOINOTEHHbIE M3MEHEHHsI B Ouocdepe.
['mobGankHbIE SKOJIOTHYECKUE TTPOOIEMBI.

CocymiecTBoBaHue MpUpOAbl U ueroBeuecTBa. CoxpaHeHne OMOpa3zHOOOpa3us
KaKk OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa pallMOHAIBHOTO YIpaBICHUS
MPUPOJAHBIMU pEeCypcaMHM W HMX HCIOJb30BaHUE. J(OCTHKEHHUS OMOJIOTMM M OXpaHa
MIPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuuer u cxembl: «llumeBsie 1enu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpupogusie cooOmiectBa», «llemu mnuTaHus», «IDKOJOTUYECKAs MUPAMHIAY,
«buocdepa u yenoBex», «IKocUCTeMa MIUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA
XBOMHOTO Jiecay, «bruoneHno3 BogoéMay, «ArpoueHos», «[IpumepHbie aHTpONIOreHHbIE
BO3JECUCTBUS Ha NpUpOAY», «BaxkHellIMe WCTOYHUKM 3arpsA3HEHUs BO3JAyXa H
TPYHTOBBIX BOI», «llouBa — BaxkHeimas cocraBismomas Ouocdepb», «DakTopbl
nerpaganu o4y, «llapaukoBwiii  ddhdexT», «DakTOpHl  PaTUOAKTHBHOTO
3arpsizHeHuss O6uocdeps», «OOmas crpykrypa Ouocdepo», «Pacnpocrpanenue
®u3HU B Ounochepe», «O30HOBBIN 3KpaH Ouocdepb», «KpyroBopor yriepoaa B
o6unocheper, «KpyroBopot a3ora B mpUpoOAC».

O6opynoBanue: Mojenb-anminkanus «Tunudabele OUOIEHO3BD», Trepbapuit
«PactutenpHbie coobmiecTBay, Koulekiuu «buoreHo3», «Bpemurenu BakHEHIITHX
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp», TepOapuy U KOJUICKIIMH PACTCHHH U >KUBOTHBIX,
MPUHAJUIeKAIINE K Pa3HbIM 3KOJIOTMYECKUM TpyIIaM OJHOro Buaa, KpacHas kHura
Poccuiickoit ®enepannu, n300pakeHUs] OXPaHAEMBIX BUIOB PACTEHUHN U JKUBOTHBIX.



INDTAHUPYEMBIE  PE3VJIbTATBI  OCBOEHHA  TTPOIPAMMLBI 11O
bM1OJIOTN HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHIM

Cormacao PI'OC COO, ycraHaBauBalOTCA TpeOOBaHHMS K pe3yibTaTaM
OCBOCHHUS 00YYaIOIIMMUCS MPOrpaMM CPEIHET0 O0IIero 00pa30BaHUs: JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pe3yJIbTaTOB OCBOCHHS mpeamera «bHogorus»
BBIZICICHBI CJICYIONINE COCTABJISAIONINE: OCO3HAHHME OOYJAIOIIMMHKCS POCCUHCKOU
rpakAaHCKOM UJEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U
caMooTIpe/IeNICHNI0, HaJTUIMe MOTHUBAIIMU K 00y4YeHUIO OMOJIOTHH, IIeJICHAPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHHWN JTUYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH W
HUCTOPUYECKUX TPAJAUIHMK pPa3BUTHSA OHOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh 00YYaIOIINXCsI PYKOBOJICTBOBATLCS B CBOCH JCATEIHLHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTAaHOBKAMH, IMPHUCYIIIUMH CHUCTEME OHMOJOTHUYECKOTO 00pa3oBaHMII,
HaJUIUe DKOJIOTHYECKOTO IMPABOCO3HAHUS, CIIOCOOHOCTH CTaBHTh IIEIH M CTPOUTH
YKU3HCHHBIC TUTaHBI.

JInyHOCTHBIE pEe3yJIbTAThl OCBOCHMS IpeaMeTa «bHoJIOrus» TOCTUralroTCi B
EIUHCTBE YyYeOHOH W BOCIHUTATEIBHON JIEITCIIBHOCTM B  COOTBETCTBHH C
TPAJUIIMOHHBIMHA POCCUHUCKUMH COIUOKYJIbTYPHBIMU, UCTOPUUYECKUMHU M JTYXOBHO-
HPaBCTBEHHBIMH IICHHOCTSIMHU, TPUHATHIMA B OOIIECTBE MNpaBHWIaMH M HOPMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT TIpolleccaM CaMOTIO3HAHHWS, CaMOBOCIIMTAHHUS U
CaMOpa3BUTHS, PA3BUTHSI BHYTPEHHEHU MO3UIIUU JIUYHOCTH, TATPUOTHU3MA, YBAXKEHUS K
3aKOHY W TMPaBOMOPSIAKY, YEJIOBEKY TpyJa W CTaplIieMy IOKOJIEHUIO, B3aUMHOTO
yBaXEHHUS, OCPEKHOrO0 OTHOMICHHWS K KYJbTYPHOMY HACICAUI0O W TPATULIASIM
MHOTOHAIIMOHAJILHOTO Hapoja Poccuiickon @enepanuu, Opupoie W OKPYKAOIIEH
cpere.

JIMYHOCTHBIC pe3yJbTAaThl OCBOCHHUS yUeOHOTO npeaMera «broorusy TOmKHBI
OTpakaTb TOTOBHOCTb M  CIIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJCTBOBATHCS
chopMUPOBAaHHON BHYTPEHHEH MMO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIINH, MO3UTHBHBIX  BHYTPCHHHX  yOGKIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOINECTBA, pPaCIIUpPEHUE KU3HECHHOTO
ONbITa W ONbITA JCATEIBHOCTH B IMPOIECCE pean3allii OCHOBHBIX HaINpaBICHUM
BOCIUTATEIbHOM EITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa’kmaHCKOro BOCTIMTAHUSI:

c(hOpMUPOBAaHHOCTh T'PAKIAHCKON IMO3HMIIMK O00YyYaromerocss Kak aKTHBHOTO W
OTBETCTBEHHOT'O YJIEHA POCCHMCKOTO OOIIECTBA;

0CO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TPaB M 00s13aHHOCTEH, YBaKEHHUE 3aKOHA U
MPaBOTIOPSI/IKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOM NIEATEIBPHOCTH NPH CO3JaHUH y4eOHBIX
MPOCKTOB, PEIICHWH  YYeOHBIX W  IO3HABAaTEIbHBIX  3aJay, BBHIIIOJHCHUHU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTBH OTPEENSITh COOCTBEHHYIO TIO3UIUIO M0 OTHOIICHUIO K SBJICHUSIM
COBPEMEHHOU XU3HU U OOBSICHATH €€,

YMEHHUE YUYUTHIBATH B CBOUX JACHCTBUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOACH C pa3sHbIMU YOEKICHUSIMHU, KYJIbTYPHBIMU LIEHHOCTAMH M
COITMAJIbHBIM TIOJIOKCHHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX U UCCIIEIOBATEIBCKUX 3a/1a4, YBAXKUTEILHOTO OTHOIIIEHUS



K MHEHHUIO OIIMOHEHTOB MpPHU OOCYXJEHUU CIHOPHBIX BOMPOCOB OHOJOTUYECKOTO
COJZIepKaHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJOHTEPCKOM ESTENBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHUS:

chOpMUPOBAaHHOCTh POCCUMCKON TPaXKTAHCKOM MJIEHTUYHOCTH, MATPUOTHU3MA,
YBaXXEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHol, ropaoctu 3a
CBOM KpaH, CBOKO PoauHy, CBOWM S3BIK M KYJbTYpY, IPOIUIOE M HACTOSIIEE
MHOTOHAllMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIECHHE K MPUPOAHOMY HACHEAMI0 U MaMATHUKAM HPHUPOIbI,
nocTXeHusIM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTD OIIEHUBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE
OHMOJIOTUH, TOHUMAaHUS 3HAYCHUsI OMOJIOTUY B TIO3HAHUU 3aKOHOB MPUPOIbI, B KU3HU
YeJloBeKa U COBPEMEHHOI0 00I11eCTBa;

ujeiHas yOeXJIEHHOCTb, TOTOBHOCTh K CHyKeHHIO H 3ammure OTeuecTsa,
OTBETCTBEHHOCTbH 32 €ro CyAb0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEN pOCCUICKOTO HApOIa;

c(hOpMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OLIEHHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHPYSCh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JJMYHOTO BKJIaJa B IOCTPOCHHUE YCTOWYUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POIUTENISAM, CO3JAHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO NMPUHATUSA LEHHOCTEN CEMEWHOW KU3HHU B COOTBETCTBUU C TPAAUIUSAMU
HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUSA:

ACTETHYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl AICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHHE SMOLMOHATIBHOTO BO3/ICMCTBUS KUBOU MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXKEHHIO B pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISATH KaU€CTBA TBOPUECKOM JINUHOCTH;

5) ¢usnyeckoro BoCcNUTaHUA, (POPMHPOBAHHMS KYJIbTYPbl 310POBbS H
3MOIHMOHAJIBHOIO 0JIATOMOTYYMS:

MMOHUMAaHHE M peau3alis 3JI0pOBOro M 6e30macHoOro oopasa KM3HH (3I0pOBOE
MUTaHUE, COOIOICHNE TUTUEHUYECKUX MPaBUI U HOPM, COATAHCUPOBAHHBINA PEKUM
3aHSATHA W OTAbIXa, peryinspHas (¢u3nueckas aKTUBHOCTH), OEpEeKHOTO,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIICHHUS] K COOCTBEHHOMY (PH3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE LEHHOCTH TMPaBWJI HWHIUBUAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHHS B CUTYAIUSAX, YITPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHME TIOCNEJCTBUIA U HEMPHUATHS BPEAHBIX NpUBBIYEK (yMOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KypEHHUs);

6) Tpy10BOT0 BOCTIUTAHUSA:

TOTOBHOCTbH K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIH00HE;

FOTOBHOCTh K AaKTHBHOW JESATEIBHOCTH TEXHOJIOTHMYECKOW M COLHAIBHON
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TaKYIO JI€ITEIIbHOCTD;

WHTEpPEC K pasnudHbiM chepaM TpodhecCHOHAIBHON AESITEbHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIN BBIOOP Oymymieit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE MJIaHbL;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3OBaHHWIO M CamMOOOpa3OBaHHUIO HA
MPOTS)KEHUU BCEH KU3HU;



7) IKOJIOTrN4eCKOTr0 BOCIIMTAHHUS:

AKOJIOTHYECKH IIesieco00pa3Hoe OTHOUIEHHE K MPUPOJIe KaK UCTOYHHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUS;

MOBBILIEHUE YPOBHS  SKOJOTHYECKOM KYJIBTYphl: MPUOOPETEHHE  OIbITa
TUTAHUPOBAHUS MOCTYIKOB U OIEHKU MX BO3MOXKHBIX MOCIEACTBHI IS OKpYKaromIei
Cpelbl;

OCO3HAaHME TJIOOATBFHOTO XapakTepa HKOJIOTMUYECKHX MpodiieM M IMyTell ux
pelIeHus;

CIIOCOOHOCTD MCIOJIB30BAaTh MPUOOPETAEMBIE TIPU U3YUCHUH OMOJIOTHH 3HAHUS U
YMEHHUS npu pelIeHnH npobiieM, CBSI3aHHBIX C palMoOHAbHBIM
IPUPOIONIONIE30BaHUEM (COOIIOICHUE MTPaBUJI MOBEJCHUS B MPUPO/JIE, HAMIPABICHHBIX
Ha COXpaHEHHE PAaBHOBECHS B IKOCHCTEMAaX, OXpaHy BUOB, SKOCHUCTEM, Ouochepsl);

aKTUBHOE HEMpUSATHE ACUCTBHM, MPUHOCALIUX Bped OKpYKalolled MpUPOIHOM
cpele, yMEHUE MPOTHO3UPOBATh HEOIATOMPUATHBIE SKOJOTUYECKHUE TMOCIEACTBUS
OpeInpUHIMAEMBbIX AEHUCTBHUM U MPEAOTBPAIIATh UX;

HaJIM4YMe Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHHS, YKOJOTUYECKON KYJIbTYpHI,
OTIBITA JESATEIIBHOCTH SKOJIOTHYECKONW HAMpaBIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
UMHU B TO3HABATENIbHON, KOMMYHUKATUBHOM M COIMAIbHON MpPAaKTHUKE, TOTOBHOCTH K
YUYacCTHUIO B MPAKTUYECKOM EITEILHOCTH SKOJIOTHYECKON HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMSL:

chOpMUPOBAaHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAYKHM W OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha JIMAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

COBEpIICHCTBOBAaHUE SI3BIKOBOM W UWTATENIbCKOM KYJIBTYpPhl KaK CpeACTBa
B3aMMO/ICHCTBUS MEXIY JIOAbMH U MIO3HAHUS MUPA;

MOHUMaHue crneuu@uKkd OHOJOTUM KaK HayKH, OCO3HaHUS €€ pojau B
(GbOpMUPOBAaHUHM PAIMOHATIBLHOTO HAYYHOTO MBIIIIEHUS, CO3JaHUM IEJIOCTHOTO
mpeacTaBieHus: 00 OKpYyXKalolleM MHUpEe Kak O EJAMHCTBE MPUPOJIbI, YeIOBEeKa H
oOmiecTBa, B TIO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEM U pelIeHHH MpodsieM
COXpaHEHHMsI PUPOTHOTO PABHOBECHS,

yOeXxXAEHHOCTh B 3HAYUMOCTH OHWOJOTHUU JUISS COBPEMEHHOW ITMBUIIM3AIIUU:
oOecrieyeHusi HOBOTO YPOBHSI PAa3BUTHS MEIUIIUHBI, CO3JaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX PelIaTh PECYPCHBIE MPOOIEMbI PA3BUTHS YEIIOBEYECTBA,
MOKWCKA MyTeH BbIXOJa W3 TI00ATbHBIX SKOJOTHYECKUX NpodiieM M obecriedeHus
nepexojia K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATIHLHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB 1 POPMUPOBAHUIO HOBBIX CTAaHJAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHHU OWOJIOTMUECKHX 3HAaHUM B  IETAX
TOBBINIEHUSI OOMIEH KYJIbTYPhl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTABHOMN
gacTl (PYHKIIMOHAJIBHON TPAaMOTHOCTH O0y4aromuxcs, GopMUPYyEeMON TIPU U3yUYECHUU
OunoJoruu;

MOHUMAaHUE CYIIHOCTH METO/JOB TO3HAHUS, HCIOJIb3YeMbIX B E€CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH UCIOJIB30BaTh MOTyYyaeMble 3HAHUS IS aHAIIN3a U OOBSICHEHUS
SIBJICHUN OKPYKAIOIIETO MUPA U MPOUCXOMAAIIMX B HEM M3MEHEHHUH, yMEHHE JeNaTh
000CHOBaHHBIE 3aKIIOUEHHUs HA OCHOBE HAyUYHBIX ()AaKTOB U MMEIOIIUXCS JaHHBIX C
1EJTBbI0 TIOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBLHO HCIIOIh30BATh OWOJOTUYECKUE 3HAHUS IS
penieHust mpoOIeM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHHME IICHHOCTH HAyYHOH JESITENIbHOCTH, TOTOBHOCTH OCYIIECTBISATh
MPOEKTHYIO U UCCIIEI0OBATEIBCKYIO ACSITEIIbHOCTh HHIUBHUIYAIBHO U B TPYIIIIE;



T'OTOBHOCTb 141 CITOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aH1/110 151
CaM006paSOBaHI/IIO, K AaKTHBHOMY IIOJIYYCHHUIO HOBBIX 3HaHUH 110 OHOJOTHMU B
COOTBCTCTBHU C ) KU3HCHHBIMHU HOTpe6HOCT}IMI/I.

METAINIPEJAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAuYWMble I (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOYyYarOIIUXCS
MEXIUCITUTIINHAPHBIE (MEXKIIPEIMETHbIE) OOIICHAyYHbIC TOHATHSA, OTPaXKaIOIIHe
IIEJIOCTHOCTh HAay4YHOW KapTUHBI MHpa U CHEeUUPUKY METOJOB IIO3HAHMII,
UCIIOJIb3YEMBbIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTrus, SBJIICHHE, IPOIIecC,
CHUCTEMa, HAay4YHBIM (HaKT, TMPHUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI,
uccie0BaHue, HAOMOACHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIPYTHX), YHUBEpCAJIbHbIE
ydeOHble  JedcTBHS  (TIO3HABaTe/bHBIE, KOMMYHHKATHBHBIC, PETYJISTHBHBIC),
obecnieunBaromue (GopMupoBaHue (PYHKIIMOHATBLHONH TPAMOTHOCTH M COIMAIBHOM
KOMITETCHITUH O0YYarOIITUXCS, CIIOCOOHOCTh 00YYaIONIUXCsl UCIIOJIB30BAaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PCHYECKHE 3HAHUS W YHHBEpCAIbHBIC YydeOHBIE
JIEHCTBHSI B TIO3HABATEIHHOW M COIIMAIBHON MTPAKTHKE.

MeranpeaMeTHble pe3yJdbTaThl OCBOCHHS MPOTPAMMBI  CPEAHETO  OOIIEro
00pa3zoBaHUs JOJDKHBI OTPaXKaTh:

OBJaieHNe YHUBEPCAJbHBIMHU YUeOHBIMH MO3HABATEJIbHBIMHU AeHCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE TeHCTBHS:

CaMOCTOSITEIBHO dhopmyIupoBaTh u aKTyaJU3HpPOBAThH npobiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIIOIb30BaTh MPHU OCBOCHWM 3HAHUN TPHEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KiacCH(HUKAMUH, OOOOIIEHHUS), PACKPHIBATH CMBICI
OMOJIOTHYECKUX TOHATUH (BBIACIATh HMX XapaKTEepHbIC NPH3HAKH, yCTaHABIMBATH
CBSI3U C APYTUMU TOHATHSIMH ),

OTpENEeATh IEeNH JACATEIBHOCTH, 3ajJaBas MapaMeTpbl MW KPUTEPUU HX
JTOCTHKEHHS, COOTHOCHUTD PE3YJIbTAThI IS TEIHBHOCTH C MIOCTABIICHHBIMH IICJISIMH;

WCII0JIb30BaTh OWOJOTHYECKHE TOHATHS IS OOBSICHEHUS (PAKTOB W SBIICHHM
YKWBOU IIPUPOJIBL;

CTPOUTHh JIOTHYECKHE pacCyXAcHUs (MHIYKTUBHBIC, JEIYKTUBHBIC, TIO
aQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pPacCMaTPUBAEMBIX
SIBJICHUSX, POPMYITUPOBATH BBIBOBI U 3aKITIOUCHHS;

MPUMEHATh CXEMHO-MOJICIbHBIC CPEICTBA IS MPECTABICHHUS CYIIECTBEHHBIX
CBS3¢ld W OTHOIICHUH B M3y4aeMbIX OHOJIOTHYECKUX OOBEKTAaX, a TakkKe
MPOTHBOPEUMM PAa3HOTO POJIa, BBIABICHHBIX B Pa3IUYHBIX HWH(POPMAIIMOHHBIX
HCTOYHHUKAX;

pa3pabaThIBaTh TUIAH pEIICHHS MpoOJeMbl ¢ YYETOM aHajau3a HMEIOIIUXCS
MaTepuaabHBIX H HEMaTEePHAIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBHI B JICATECIIBHOCTH, OICHHBATh COOTBETCTBHE PE3yJIbTATOB
IEJISIM, OIEHUBATh PUCKHU TIOCIEACTBUM IEITEILHOCTH,

KOOPJIMHUPOBATH M BBHIMIOIHATH PAOOTY B YCIOBUSAX PEATLHOTO, BUPTYaIbHOTO U
KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BHUBaTh KPEATHBHOE MBINLICHUE TIPU PEIICHUN KU3HEHHBIX MTPOOIIEM.

2) 6a3oBbIe HCCIEN0BATEIbCKHE TeHCTBHA:

BIIAJICTh HaBBIKAMH Y4eOHO-HCCIIEOBATEILCKOW U TPOEKTHOHN NEeATeThHOCTH,

HAaBBIKAMU  pa3pelieHus  MpoOsieM,  CHOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEIBHOMY IOMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3ajad, MPUMEHEHUIO
pa3TMYHBIX METOJIOB IO3HAHUS;

UCIIOIB30BATh PA3JINYHBIC BUJIBI JICATEIBHOCTH IO MOJYYCHHUIO HOBOTO 3HAHUS,
€ro MHTEPIpPETallu, TPeoOpPa30BaAHHUIO U MIPUMEHEHHIO B YICOHBIX CHTYaIlUsAX, B TOM
YHCIIC PH CO3JJaHUH YYCOHBIX U COIMAIBHBIX MTPOCKTOB;

(dbopMHUpOBaTh HAYYHBIH THIl MBIIUICHUS, BJIAJCTh HAYYHOW TEPMHHOJIOTHEH,
KJTFOYEBBIMU MMOHATHSIMHA U METOIAMH;

CTaBUTh H (QOPMYJIUPOBaTh COOCTBCHHBIE 3aJaud B 00pa30BaTEIbHOM
JCSITETLHOCTHU M XKU3HECHHBIX CUTYAIIUSX;

BBISIBIIATh  [IPUYMHHO-CIIC/ICTBEHHBIE CBS3M W aKTyalU3upoOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pEelIeHHUs], HAaXOJUTh apryMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX
YTBEPKIICHUH, 3a/1aBaTh MTApaMETPhI U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATH MOJIYYCHHBIC B XOJIC PEIICHUS 3a/1a4l Pe3yIbTaThl, KPUTUYCCKH
OILICHUBATh UX JIOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh IICJICHANPABICHHBI TOUCK IEpPeHOca CPEACTB M CIOCOOOB
JCHCTBUS B IPOPECCHOHAIBHYIO CPENY;

yMETh TICPEHOCUTh 3HAHHS B TO3HABATEIBHYIO M IPAKTHYECKYIO OOJIACTH
KHU3HEICATEIIBHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC HJICH, MpeIaraTh OPUTHHAIbHBIC IOAXOJbI W PEIICHUS,
CTaBHTb TPOOJIEMBI U 331a4H, TOMYCKAIOINE abTePHATHBHBIC PEIICHUSI.

3) padora ¢ unopmanueii:

OPUCHTHUPOBATHCS B PA3JIMYHBIX MCTOYHHUKAX WH(GOpMAIUH (TEKCTe y4eOHOTO
mocoOWs, HAyYHO-TIOMYJIIPHOW  JIMTEpaType, OHOJIOTMYECKUX  CJIOBapsX U
CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaJIW3UPOBATH
WH(POPMAIIMIO Pa3IMYHBIX BHJIOB U (OPM IMPEICTABICHUS, KPUTUICCKH OIICHUBATH €€
JOCTOBEPHOCTH M HEIIPOTUBOPEYHBOCTH;

(dbopMyTUpOBaTh 3ampPOChl M MPUMEHATH Pa3IUYHBIC METOIbI TPU IOHMCKE |
otOope Ouonornyeckoit wHpOpMaNUU, HEOOXOAUMOUN MJis BBIIOJHEHHUS YYEOHBIX
3azay;

MpUOOpeTaTh ONBIT  HCIONB30BAaHUS  WH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYIbTYPY AKTUBHOTO HCIOJB30BAHMS Pa3IHMUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEIHO ~ BBIOMpATh  ONTHUMaNbHYIO  (QOpMy  TpEICTaBICHHS
ouosnorudeckoil nHGopManuu (CXembl, rpaQuKu, AUArPAMMBbI, TaOIHUIIbl, PUCYHKH H
Apyroe);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B Ka4eCcTBE CpeACTBAa TMpu pabore ¢
Ouosnoruveckoid  mMHGOpManuen: TPUMEHITh  XUMHUYECKHe, (U3NYECKUe W
MaTeMaTUYECKUE 3HAKM W CHMBOJBI, (GopMylbl, abOpeBUaTypy, HOMEHKIATYDPY,
MCIIOJIb30BaTh U MPEOOPa30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISATHOCTH,

BIIAJICTh HABBIKAMHU PACMO3HABAHUS M 3aIUTHI HHGOpMaLUU, UHPOPMAITMOHHON
0€3011acCHOCTH JINYHOCTH.

OBiajieHle YHUBEPCAJBLHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMU:

1) oGmenue:

OCYIIECTBIIATh KOMMYHHKAIIUU BO BCeX cepax >KM3HU, aKTUBHO y4aCTBOBATH B
IUAJIOTe WIM JTUCKYCCHUU IO CYIIECTBY 0OCyXIaeMoi TeMmbl (yMEHHUE 3aJaBaTh
BONPOCHI, BBICKA3bIBATh CYXICHHUS OTHOCUTEIIPHO BBHITIONHEHUS IpeajiaraeMoun
3a/la4, YYUTHIBATH MHTEPECHl M COTJIACOBAHHOCTH MO3UIUN JPYTUX YYaCTHHKOB
JMaora Wik IUCKYCCUN);



pacno3HaBaTh HeBepOaJbHBIE CpEeACTBa OOINEHUSA, MOHUMATh 3HAYECHUE
COLIMANIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUSI KOH(DIUKTHBIX CUTYAIHi, YMETh
CMSIT4aTh KOH(MIMKTHI U BECTU MTEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CcHocoO0amMu OOIIEHUsS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHHUs IPYTUX JIIOJICH, IPOSBIIATh YBAKUTEIHHOE OTHOIIIEHUE K COOECETHUKY U B
KOppeKTHOH dopme HopMyTHUPOBATH CBOM BO3PAKECHHUS,;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasI IeSITeJIbHOCThD:

NOHMMATh W HCIOJIb30BaTh TMPEUMYINECTBA KOMaHIHOM M WHIUBUIYaTBHOM
paboThl TpH pEIICHUU OMOJOTHYECKOW MpoOJIeMbl, 00OCHOBBIBATH HEOOXOAMMOCTH
IPUMEHEHHUS TPYIIOBBIX (HOPM B3aUMOJICUCTBHS MPHU PEIICHUN yueOHOM 3a/1auu;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX JACUCTBHM € y4€TOM O0OIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka) 100 YiIeHa KOJJIEKTHBA;

OPUHUMATh  [I€Td  COBMECTHOW  JeATEIbHOCTH,  OpraHU30BbIBaTH U
KOOPJIUHUPOBATh JIEHCTBUA MO €€ JOCTHKEHUIO: COCTAaBJIATh IUIaH JIEWCTBHIA,
pacnpenensiTh poild C Y4€TOM MHEHHMH YYaCTHUKOB, OOCYXIaTh pe3yIbTaThl
COBMECTHOU pabOThI;

OILICHMBATh KA4eCTBO CBOEIO BKJIAJIa U KaKJIOTO yYaCTHMKAa KOMAaHJbI B OOIIHii
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

mpeajaratb HOBBIE TPOEKTHI, OICHUBATh WJEHM C TMO3WUIUU HOBHU3HBI,
OPUTHHAIILHOCTH, MMPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh [MO3UTUBHOE CTPAaTErM4ecKoe IMOBEACHHE B  Pa3IUYHBIX
CUTYaIUAX, MPOSBISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIUATUBHBIM.

OBiajeHne yHUBEPCAJbLHBIMH PEryJATUBHBIMM 1€ CTBUAMM:

1) camoopranmu3anmsi:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS BBISBICHUS MPOOJIEM U UX PeUICHUS
B )KU3HEHHBIX U YUYEOHBIX CUTYaIUSX;

BBHIOMpATh Ha OCHOBE OHMOJOTHYECKMX 3HAHUN IEJIeBbIE U CMBICIOBHIE
YCTAaHOBKM B CBOMX JICMCTBHSX M TMOCTYNKAaX MO OTHOIIEHUIO K XUBOU MpHUPOJIE,
CBOEMY 3JI0POBBIO H 3/I0POBBIO OKPYKAIOITUX;

CaMOCTOSITEIBHO OCYIIECTBIIATh [MO3HABATEIBHYIO JIEATEILHOCTh, BBISBISTH
npoOsieMbl, CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBIE 3a/ladyl B 00pa30BaTENbHOM
JIESITEIIbHOCTH ¥ )KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEIBHO COCTABJIATH TUIAH PEIICHHS MPOOJIEMBI C YUETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH 1 TIPEATIOUTCHHIA;,

JIaBaTh OLIEHKY HOBBIM CHTYAIUsIM;

pacHMpsATh PAaMKH y4eOHOTO MPEeAMETa Ha OCHOBE JTUYHBIX MPEATIOUTEHUH;

JieNiaTh OCO3HAHHBIM BHIOOp, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBAaTh (HOPMHUPOBAHUIO U MIPOSBICHUIO IHPOKOHN APYIAUIINU B Pa3HBIX
o0JjacTsX 3HAHWUMW, MOCTOSTHHO TOBBIINIATH CBOM 00pa30BAaTENbHBIM U KYJIbTYpPHBIH
YPOBEHB.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallMsiM, BHOCUTh KOPPEKTHUBBHI B JESATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIETISIM;

BIIAJICTh HaBBIKAMH ITO3HABATEIBLHON PEeIIEKCHN KaK OCO3HAHUSI COBEPIIAEMBIX
JEHCTBUI U MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YyJIbTATOB M OCHOBAHUM, UCIIOJIb30BATh
puEMBI peIICKCUH JIJIsl OICHKU CUTYAIluH, BEIOOpa BEPHOTO PEIICHMUS;



yMETh OIICHMBaTh PUCKM M CBOEBPEMEHHO MPUHUMATh pEIIEHUs [0 HX
CHU)KCHHUIO;

OPUHUMATh MOTHBBI M apryMEHThl JApPYTHX T[pU aHajdu3e pe3yJbTaToB
NeSITEIbHOCTH;

3) npuHsiTHE ceOsl U IPYrUX:

NPUHUMATH ce0sl, TOHUMas CBOM HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apPryMEHThl JApPYTUX T[pPU aHajdu3e pe3yJbTaToB
NeSITEIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKH;

pa3BHUBaTh CIIOCOOHOCTh TOHUMATh MUP C MO3UIIMH JIPYTOro YeIOBeKa.

HNPEIMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbTaThl ocBoeHuss mnporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduyeckue st ydyebHoro npeamera «buomorus»
Hay4YHbIE 3HAHUS, YMEHHSI U CIOCOOBI JNEHCTBUN MO OCBOCHHUIO, MHTEPIpPETALUU U
MpeoOpa3oBaHUI0 3HAHHM, BUABI JEATEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS U
MPUMEHEHUIO 3HAHWW B PA3JIMYHBIX YYEOHBIX CHUTYyallUiX, a TaKKe B peaTbHBIX
KU3HEHHBIX CHUTYallUsX, CBA3aHHBIX ¢ Ouosorueil. B mporpamme mnpeaMeTHbie
PE3yNbTAThI MPEJCTABICHBI IO TOJIaM 00y4EHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydeOHOro mpenmera «buonorus» ¢ 10
KJlacce TIOJKHBI OTPAXKATh:

chOpMUPOBAaHHOCTh 3HAHUN O MECT€ M POJIM OUOJIOTHMH B CHUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa M HAYYHOTO MHPOBO33PEHUS, O BKJIAJIe POCCUUCKHX U 3apyOeim HBIX
y4EHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOW T'PAaMOTHOCTH YeJOBEKa
JUISl pELLICHUS )KU3HEHHBIX 3a71a4;

YMEHHE pacKpbIBaTh COJAEpKAHUE OWOJIOTMYECKHMX TEPMHUHOB U TOHSATHM:
KU3Hb, KJIETKa, OPTaHU3M, MeTaboan3M (0OMEH BEIIECTB U IMPEBpAIllCHUE dHEPTUH),
romeoctaz  (caMoOperyisiius), YpPOBHEBas  OpraHu3alusi  JKUBBIX  CHCTEM,
CaMOBOCIIPOM3BE/ICHHE (PENPOAYKIIHS), HACIEACTBEHHOCTh, M3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JlaraTh OWOJIOTUYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTaIMOHHAs, [IEHTPaJIbHAs JOTMa MOJIEKYJISIpHON Ouosorun), 3akousl (I'. Mennens,
T. Moprana, H. W. BaBunmoBa) u ydeHus (0 LEHTpaX MHOroo0Opasus W
MIPOUCXOXKACHUSI KyIbTypHbIX pacTeHuil H. M. BaBunoBa), onpenensTe rpaHULbl UX
MIPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHHE BJIaJIETh METOJaMHU HAay4YHOTO TMO3HAHUsA B Ouosioruu: HaOIIOJEHUE U
ONMCAaHUE >KUBBIX CHUCTEM, IPOLECCOB M SBICHHUM, OpraHUM3alusl U NPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABM)KCHHE THIIOTE3bI, BBISIBICHHUE 3aBUCHUMOCTHU
MEXIY HCCIECIyeMbIMA BEIUYMHAMH, OOBSCHEHHE TIONYUYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYUYHBIX MOHATHH, TEOPUN U 3aKOHOB, YMEHHUE JEIaTh BbIBOJBI HA
OCHOBAaHMU ITOJYYECHHBIX PE3YJIbTATOB;

YMEHHME BBIICIISATh CYIIECTBEHHbIE NMPU3HAKKM BHUPYCOB, KIETOK MPOKAPUOT M
J9YKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
mporeccoB: OOMEHa BEIIECTB W TPEBpAIICHUS DHEPTHUH B KIETKE, (OTOCUHTE3A,
TJIACTHYECKOTO U JHEPreTHYecKoro oOMEHa, XEeMOCHHTE3a, MHTO3a, Meho3a,
OIUIOJIOTBOPEHMS,  PAa3MHOKEHUS, HMHAMBHUAYAJIBHOTO  Pa3BUTHUS  OpraHU3Ma
(oHTOTEHE3);



YMEHHUE NPUMEHSATHh MOJyYE€HHBbIE 3HAHUA A1 OOBSCHEHUS OHOJIOTMYECKUX
IPOIECCOB U SIBJCHUH, I NPUHATHUS MPAKTUYECKUX DEIICHUH B IMOBCEIHEBHOM
KU3HA C 1IeNbl0  obOecrieueHusi OE30MacHOCTH CBOETO 3J0POBbS M 310POBbS
OKpYXAaroIMX JtoJIeH, COOII0/IEHNsT HOPM I'PAaMOTHOTO TMOBEICHHUS B OKpYXKarolleu
OPUPOJHON cpejie, TMOHMMaHHE HEOOXOJAMMOCTH HCIOJIb30BaHUS JAOCTHUKCHHI
COBPEMEHHOM ouosoruu u OMOTEXHOJIOTUI TUTSE paMOHAIILHOTO
IPUPOIOTIOIB30BAHNUS,

yYMEHHE pelaTh AJIeMEHTapHbIe TeHETUYECKUE 3a/1a4l HA MOHO- U TUTHOPUIHOE
CKpEIllMBaHKe, CLEIJIEHHOE HacJelI0BaHUEe, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBAaHUS 7Sl IPeJICKa3aHusl HacJIeJOBaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMIOJHATh J1A0OpaTOpPHbIE M MpPaKTHYECKHEe paboThl, COOII0IATh
paBujia IpH paboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYI0BAHHEM;

YyMEHHE KPUTUYECKH OIEHUBATh U  HHTEPIPETHUPOBATH  HH(MOpMAIIHIO
OHMOJIOTHYECKOTO COJIep KaHMsI, BKIFOUYAIOIYIO IICEBIOHAYYHBIE 3HAHUS U3 PA3TUYHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOW WMH(pOpMAIMK, HAYYHO-TIONMYJSPHBIE MaTepuabl),
TUYECKHE aCMeKThl COBPEMEHHBIX HCCJEeIOBaHUNW B OHOJOTUH, MEIUIMHE,
OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MUChbMEHHBIC U YCTHBIE COOOIIEHUSs, 0000IIas
OMOJIOTHYECKYI0 HH(POPMAIUIO M3 HECKOJIBKHX UCTOYHUKOB, IPAMOTHO HCITIOJIb30BaTh
MTOHSATUWHBIN armapaT OMOJIOTHH.

[IpenmeTtHble pe3ynbTaThl OCBOEHUs ydeOHOoro mnpenmera «buonorus» e 11
KJlacce NOJKHBI OTPaXKaTh:

chOpMUPOBAaHHOCTh 3HAHUN O MECT€ M POJIM OUOJIOTHMH B CHUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B ()OPMUPOBAHUHU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa M HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKHX U 3apyOem HBIX
y4EHBIX-OMOJIOTOB B Pa3BUTHE OMOJOTHH, (PYHKIIMOHATHHOW TPAMOTHOCTH YEJIOBEKa
JUTS pEIICHUS KU3HEHHBIX 3a/1a4;

yYMEHHE PacKpbIBaTh COJAEpKaHHE OMOJOTUYECKUX TEPMHUHOB U TOHSTHI: BU]I,
MOMYJISAIMUS,, TEeHO(GOH, DSBOJIOLUUSA, MABWXKYIIUE CUIBl ((aKTOpbl) HSBOJIOIUH,
MPUCTIOCOOJIEHHOCTh OPTaHMW3MOB, BHJI000pa30BaHUE, SKOJOTUYECKHUE (HAKTOPHI,
AKOCUCTEMA, MPOIYIIEHThI, KOHCYMEHTBI, PEYIIEHTHI, IIETIH MUTAHUS, YKOJIOTHYeCcKas
nMpamMuia, OMoreoreHos3, ouocdepa;

yMEHHE M3JlaraTh OMOJIOTHYecKre Teopuu (dBomtonmoHHas teopust Y. JlapeuHa,
CUHTETHUYECKasl TEOpHUs DBOJIOLNHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxonctea K. M. bapa, uepenoBanus riaBHbIX HalpaBieHUW U nyTel sBomonnu A. H.
CeBeprioBa, yuenus o oOmocthepe B. M. Bepnanckoro), ompenensiTh T'paHUIBI WX
MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHE BJIaJIETh METOJaMHU HAay4YHOTO TMO3HAHUsA B Ouosioruu: HaOIIOJEHUE U
OMHMCAaHUE >KUBBIX CHUCTEM, IMPOIIECCOB M SBIIEHWN, OpraHu3alus W TPOBEACHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABM)KCHHE THIOTE3bI, BBISIBICHHUE 3aBHCHUMOCTH
MEXIY HCCIECIyeMbIMA BEIUYMHAMH, OOBSCHEHHE TIONYUYCHHBIX PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUI M 3aKOHOB, YMEHHE JIeJaTh BHIBOJBI HA
OCHOBAHUU TIOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIACIATH CYIICCTBEHHBIC TPU3HAKK CTPOCHUS OUOJIOTHYECKUX
OOBEKTOB: BHWJOB, TMOMYJALNWNA, MPOAYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB,
OMOTEOIICHO30B U JKOCHCTEM, OCOOCHHOCTH MPOIIECCOB:  HACIEICTBEHHOU
W3MEHUYMBOCTH, E€CTECTBEHHOr0 oOTOOpa, BUA000pa30BaHUs, MPUCITIOCOOICHHOCTH
OpPTaHW3MOB, JIEHCTBUS YKOJIOTHYECKHX (PaKTOPOB HA OPTAHU3MBI, TIEPEHOCA BEIIECTB
Y MOTOKA PHEPTUH B SKOCHCTEMAaX, aHTPOMOTEHHBIX H3MEHEHUN B 9KOCHCTEMAaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXUMHUUYECKUX ITUKIIOB B Onocdepe;



YMEHHUE NPUMEHSATHh MOJyYE€HHBbIE 3HAHUA A1 OOBSCHEHUS OHOJIOTMYECKUX
IPOIECCOB U SIBJCHUM, AN MPUHATHUS MPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM
KU3HA C 1IeNbl0  obOecrieueHusi OE30MacHOCTH CBOETO 3J0POBbS M 310POBbS
OKpYXaIoIINX Jt0JIel, COOJII0/IEHHS HOPM TPaMOTHOTO TMOBEICHHS B OKpYKaromieH
OPUPOIHON cpeie, TMOHUMaHHE HEOOXOJAMMOCTH HCIOIb30BAaHUS JIOCTH)KCHUIMA
COBPEMEHHOM OMOJIOTHU JIsl PALIMOHAIBHOTO MPUPOIOTIOIH30BAHUS;

YMEHHE pelIaTh AJIEMEHTApHblE OMOJOTMYECKUE 3a7aud, COCTaBISATH CXEMBbI
IepeHoca BEIIECTB U SHEPTUU B SKOCUCTeMax (IIeNu MUTaHHUs ),

YMEHHE BBIMIOJNHATh J1A0OpaTOpPHbIE M MPAKTUYECKHEe paboThl, COOII0IATh
paBuja Ipyu paboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYIOBaAHUEM;

yMEHHE KPUTUYECKH OIEHUBATh U  HWHTEPIPETUPOBATH  HH(OpMaImio
OHMOJIOTHYECKOTO COJIep KaHMsI, BKIFOUYAIOIIYIO NICEBIOHAYYHBIE 3HAHUS U3 PA3TUYHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOM WMH(GOpMAIMK, HAYYHO-TIONMYJSPHBIE MaTepuabl),
paccmaTpuBaTth  J00aNbHBIE  AKOJOTHMYECKHE  MPOOJIEMbl  COBPEMEHHOCTH,
(dbopMUpOBaTh MO OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIIHUIO;

yYMEHHE CO3/1aBaTh COOCTBEHHbIE MHUChbMEHHBIC U YCTHBIE COOOIIEHUSs, 0000IIas
OMOJIOTHYECKYI0 HH(POPMAINIO 3 HECKOJIBKHX UCTOYHUKOB, FPAMOTHO HCIIOJIb30BaTh
TOHATUNHBIN armapar OMOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHUE
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OTKpPBITHIA OaHK
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JKuzHenesTenbHOCTh Brbmiorexa LIOK ank- .
0 https://m.edsoo.ru/7f | zadaniy/estestvennona
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OTKpBITEINA OaHK
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OTKpBITEINA OaHK
saganuii OI'D (fipi.ru)
https://resh.edu.ru
http://skiv.instrao.ru/b
HacaencrBeHHOCTE N bubnmoteka [IOK ank-
U3MEHUYUBOCTH 1.5 https://m.edsoo.ru/7f | zadaniy/estestvennona
OpraHu3MOB 41c292 uchnaya-gramotnost/
OTKpBITEINA OaHK
saganuii OI'D (fipi.ru)
CeJieKI¥st OpraHH3MOB. 0 bubnroreka [JOK https://resh.edu.ru
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OCHOBBI https://m.edsoo.ru/7f | http://skiv.instrao.ru/b
OMOTEXHOJIOTUH 41c292 ank-
zadaniy/estestvennona
uchnaya-gramotnost/
OTKpHBITBIN OaHK
sagaauii OI'D (fipi.ru)

OBUIEE KOJIMYECTBO

YACOB IIO ITPOIT'PAMME 34 3 4
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OKpYy’Karo1as
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OMOJIOTHYECKUX
00BEKTOBY
buonoruueckue bu6nmuoreka LIOK
CHCTEMBI, ITPOIIECChI U 1 0 0 https://m.eds00.ru/863e65
UX U3y4eHHe 64
XUMHYECKUH COCTaB 1 0 0 bu6mmoreka [IOK



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

KJIeTKU. Boma u
MHHEPAIbHBIE COJU

https://m.edso0.ru/863e67
4e

benku. Cocras u

bu6mmoreka [IOK

5 0 https://m.eds00.ru/863e6b
CTpOeHHE OETTKOB
12
depMeHTH —
OMOJIOTHYECKHUE
KaTaJu3aTopshl.
JlabopaTopHnas paboTa bubanoreka [JOK
6 Ne 1 «3ydenue 0.5 https://m.edsoo.ru/863e6b
KaTaJIuTHYECKOM 72
aKTUBHOCTH ()EPMEHTOB
(Ha mpUMepe aMHIIa3bI
WJTU KaTajasbl)»
bu6anorexa IIOK
7 VYrieBoasl. JInnuasl 0 https://m.eds00.ru/863e68
70
HyktenmoBbie bubmuoreka [IOK
8 0 https://m.edsoo.ru/863e6d
KUCIOThl. AT®
5c
Hcropus u meroasl bubanoreka [HOK
9 M3YyYEHUS KIETKH. 0 https://m.eds00.ru/863e6e
Krnerounas teopus 88
10 | Kierka kak nemocTHast 0



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

KHBas CUCTCEMaA

Crpoenue
AYKapUOTUYECKOM
kieTku. JlaboparopHas
pabota Ne 2 «M3yueHue
CTPOEHUS KIETOK

bu6mmoreka [IOK
https://m.edsoo.ru/863e6ff

11 | pacrtenuid, KUBOTHBIX, 0.5 0
rpuOOB M OaKTEepHUil 1O https://m.eds00.ru/863e71
MHUKPOCKOTIOM Ha 6¢
TOTOBBIX
MHKpOIIpernapaTax 1 ux
OIMMCAHUEY
OOMeH BelecTB Wik bubmmorexa OK
12 m 0 https://m.edso0.ru/863e76
MeTa00JIN3M
6¢c
DOTOCHHTES bubmuoreka [IOK
TOCUHTES3.
13 0 https://m.edso0.ru/863e7c
XeMOCHHTE3
98
DHepreTU4ecKui Bubnuorexa LIOK
14 P 0 https://m.edsoo.ru/863e7a
o0OMeH
ae
JKY3HEeHHBIN UK
etk Jlenerie bubmuoreka [IOK
15 ' 0.5 https://m.edsoo.ru/863e7d

KJIETKA. MUTO3.
JlabopaTtopnas pabota

c4



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

Ne 3 «HabOmronenue
MHTO3a B KIETKaxX
KOHYHKa KOPEIIKa JTyKa
Ha TOTOBBIX
MUKpOTIperapaTax»

buocunTes Oenka.

bu6anorexa IIOK

16 | Peakuus MaTpu4HOTO 0 https://m.eds00.ru/863e79
CHUHTE3a 6e
Tpancisms — bubnuoreka [IOK
17 0 https://m.eds00.ru/863e79
OmocuHTEe3 OeIKa
6e
Hexknerounsie popmbl BuGmiorexa LJOK
1g | T BHPYCRL 0 https://m.edso0.ru/863e75
KonTponwsnas pabota 40
o teme6 "Knerka" —
bub6anorexa IJOK
DopME! pasMHOKEHUS https://m.edso0.ru/863e81
19 0 b6
OPTAHIEMOB https://m.edso0.ru/863e83
le
bu6mmoreka IIOK
20 | Meiio3 0 https://m.eds00.ru/863e7f
4a
21 | OGpa3oBanue u 0.5 bu6mmorexa LHOK



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

pa3BUTHE MOJIOBBIX
KJICTOK.
Ormo10TBOpEHUE.
JlabopaTopHnas paboTa
Ne 4 «3yuenne
CTPOEHUS TIOJIOBBIX
KJIETOK Ha TOTOBBIX

https://m.edso0.ru/863e81
b6

MUKpOTIperapaTax»
Vi mBuyanbHOE bu6anorexa IIOK
22 0 https://m.eds00.ru/863e84
pa3BUTHE OPTraHU3MOB
36
I'eneTnka — Hayka o bubamnoreka [JOK
23 | HacIeICTBEHHOCTH U 0 https://m.edso0.ru/863e86
U3MEHYHUBOCTHU f2
3aKOHOMEPHOCTH
HacJeI0BaHUs bu6mmoreka [IOK
24 | TPU3HAKOB. 0 https://m.eds00.ru/863e88
Mounorubpuanoe 78
CKpEIIUBAHKE
Jurubpuanoe
CKpelIuBaHue. 3aKOH bubmmnoreka [JOK
25 | He3aBHCHMOIO 0 https://m.eds00.ru/863e89
HaCIIeIOBAHUS a4
IPU3HAKOB
26 | CuemieHHOE 0.5 bubnmuoreka LIOK



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

HacJieJOBaHUe
MPU3HAKOB.
JlabopaTtopnas pabota
No 5 «M3yuenne
pe3yabTaTOB
MOHOTHOPUTHOTO U
JTUTHOPUTHOTO
CKPCIIUBAHUS Y
Ipo30(UIIBl HA TOTOBBIX

https://m.edso0.ru/863e8c
60

MHUKpOTIperapaTax
Ferena nons. BuGmorexa LIOK
27 0 https://m.eds00.ru/863e8c
MPU3HAKOB, 60
CIICTUICHHBIX C IOJIOM
N3MeHYHBOCT®.
Henacnenacrsennas
W3MEHUYUBOCT.
JIabopaTopnast paboTa
Ne 6. U3yuenue bubnuoreka [IOK
28 | wmonuduranmoHHON 0.5 https://m.edso0.ru/863e8e
W3MEHYHBOCTH, fe
MMOCTPOCHHE

BApUALMOHHOIO psiaa U
BapUallMOHHOU
KPHUBOW»



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

Hacnencreennas
W3MEHUYUBOCTD.
JlabopaTtopnas pabota

bu6anorexa IIOK

29 | Ne 7. «AHanu3 MyTamui 05 https://m.edso00.ru/863e8e
y Apo30(duiibl HA fe
TOTOBBIX
MHKpOIIperapaTax»
bubnuoreka [IOK
30 | T'eneruka yemoBeka 0 https://m.edso00.ru/863e8d
78
KonTponrsnas padota
10 TeMe:
31 | «HacmencrBeHHOCTH U 0
U3MEHYUBOCTD
OpTaHU3MOBY
Cenekius Kak HayKa U bubmmorexa IOK
32 0 https://m.eds00.ru/863e92
mpoiiecc 14
MeTozbl U JOCTHIKCHUS
CEJIeKLIUU PACTEHUN U bu6nmuoreka LIOK
33 | KUBOTHBIX. 0 https://m.eds00.ru/863e92
BuorexHonorus kak 14
OTpaciib MPOU3BOCTBA.
34 IIpomexyrounas 0 bubanoreka LHOK

arrectanys B popme

https://m.edso0.ru/863e93



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

UTOTOBOTO
TECTUPOBAHUS 32 KYPC

ounosorun 10 xiacca

OBILEE KOJIMYECTBO
YACOB IIO ITPOIT'PAMME

34



https://m.edsoo.ru/863e9336

11 KIIACC

Ne

KoaunuecTBo 4acoB

dara uzyyeHust

DJIeKTPOHHBbIE U(PPOBHIE

n | Tema ypoka K n o o paxty | ©0pasoBaTeibHbIE
/ Beero OHTPOJIbHBI PAKTHYeCKH nnany pecypenI
. ¢ padoThI e padoThI
DBOITIOLINSA U METO/BI bubmmorexa LIOK
1 , 1 0 0 https://m.edsoo.ru/863ea20
e€ U3y4eHus .
Hcropus pazsurus bubanoreka HOK
2 peicTaBICcHUI 00 1 0 0 https://m.edsoo.ru/863e957
SBOIIOLUN 0
but6mmoreka [IOK
3 MHUKPO3BOITIOIHSI 1 0 0 https://m.edso0.ru/863e9cl
€
[omymsimus kak
JIIEMEHTapHas eIMHUIA
BUJIA U 3BOJIOLIUH.
JIa)(ISOpaTopHa;I pabota bubmmorexa LIOK
4 1 0 0.5 https://m.edso0.ru/863e99c
Ne 1 «CpaBHenue 6
BHUJIOB 10
MOP(OTOTHIECKOMY
KPUTEPUIO»
5 JIBHoKyIIIHE CUITBI 1 0 0 bu6mmorexka IIOK



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

(37eMeHTapHbIC
(hakTOpBI) SBOIIOLINHI

https://m.edsoo.ru/863e9da
4

EctecTBeHHbIN 0TOOD U
ero ¢GopMbl

but6mmoreka [IOK
https://m.edso0.ru/863e9ed
0

Pe3ynpTatsl sBOIIOIMN:
MPUCTIOCOOJIEHHOCTh
OpraHU3MOB U
BUJI000pa30BaHHUeE.
JlabopaTopHas paboTa
Ne 2 «Onucanue
MPUCTIOCOOJIEHHOCTH
OopraHusma u eé
OTHOCUTEIBHOTO
XapaxkTepa»

0.5

bubnuoreka [IOK
https://m.edsoo.ru/863e9fd
e

Hanpasnenus u nytu
MaKpO3BOJIIOLNHI

bu6mmoreka [IOK
https://m.edso0.ru/863e9cl
e

Heob6patumocts
ABOJTIOIIAH

10

Uctopus xu3Hu Ha
3eMJiie 1 METOJIBI €€
W3y4YeHUS

11

T'unoresnl

bu6aunorexa IIOK



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

TIPOUCXOXKICHHS JKU3HH
Ha 3emie

https://m.edsoo.ru/863ea5a
6

Pa3Butue Ku3HM Ha

but6mmoreka [IOK

12 | 3ewmuie mo 3pam u 0 https://m.edso0.ru/863eatb
nepuoaam e
OCHOBHBIE 3TAITbI
HBOJIIOIINH
PacCTUTENBHOTO U
YKUBOTHOTO MHpA. bu6nnoreka [JOK

13 | Ilpakrtuueckas pabota 0.5 https://m.edso0.ru/863ea8b
Ne 1 «M3yuenne c
HCKOIIAE€MBbIX OCTaTKOB
PacTEHUN U KUBOTHBIX
B KOJUIEKIIUSIX)
CoBpeMeHHas cucteMa bubmmorexa LIOK

14 0 https://m.edso0.ru/863ea48
OpraHUYEeCKOro MUpa o
DBOIIOIUS YeTTOBEKA bubmmorexa LIOK

15 0 https://m.edsoo.ru/863eac2
(anTpomorenes) c
JIBHXKyIIME CUIIBI bubanoreka HOK

16 | (daxrTopsr) 0 https://m.edso0.ru/863ead4
aHTpOIOreHe3a 4

17 OCHOBHBIE CTaIUHN 0



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

OBOJIIOIIUH YCJIOBCKA

18

YenoBeueckue pachl U
IIPUPOAHBIC agallTallkuu
YCIO0BCKaA

bu6mmoreka [IOK
https://m.edsoo0.ru/863eaea
2

19

KounTponrsHas padota
10 TeMe:
«BO3HUKHOBEHHE U
pa3BHUTHE KU3HU Ha
3emie»

20

DKOJIOTHS KaK HayKa

21

Cpensl oOuTanus u
DKOJIOTUYECKHE
(bakTopsl

bu6anorexa IIOK
https://m.edsoo.ru/863eafec

22

AbGuotnueckue
(bakTopsbI.
Jlaboparopnast paboTta
Ne 3.
«Mopdonoruueckne
0COOEHHOCTH PaCcTeCHHM
U3 pa3HbIX MECT
oOUTaHUS.
JIabopaTopnast paboTa
No 4. «Bnusinue cBeta
Ha POCT ¥ Pa3BUTHE
YEPEHKOB KOJIEyCay

0.5

bu6anorexa IJOK
https://m.edso0.ru/863eb10
e



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

bu6mmoreka [IOK

23 | buornueckue GakTopsl 0 https://m.edso0.ru/863eb34
8
DKOJIOTHUYECKUE
XapaKTEPUCTUKH
NOINAIE 1017078
24 HpaKTI/I'-IeCKa;H pabora 0.5
Ne 2 «Iloncuér
IJIOTHOCTH MO YIS
Pa3HBIX BUIOB
pacTeHHI»
CoobmiecTBa bubmuoreka [IOK
25 | opraHu3mMoB — 0 https://m.eds00.ru/863eb46
OHOIICHO3 a
DKOJIOTHYECKHUE bubnmorexa IIOK
26 0 https://m.eds00.ru/863eb46
CHUCTEMBI (3KOCHUCTEMBI) 2
OCHOBHBIE TTOKA3aTEIHN
SKOCHCTEMBI. bu6mmoreka IIOK
27 | Dkojoruveckue 0 https://m.edso0.ru/863eb5f
nupamubl. CBoiicTBa a
skocucteM. Cykieccus
28 [Ipuponusie 0

9KOCHUCTCMbI



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

AHTpOl'IOI‘eHHI)Ie

29 1 0
9KOCUCTEMBI
buocdepa — bubnuoreka [IOK

30 | rmoGampHas 1 0 https://m.edso0.ru/863ebb5
JKOCHCTEMA 3eMITU e
3aKOHOMEPHOCTH bubnuorteka [IOK

31 CYIIECTBOBAHUS 1 0 https://m.edso0.ru/863ebd1
6rochepsl 6

32 UYenoseuecTBo B 1 0
ouocdepe 3emiu
CocyiiecTBoBaHNE bubnuoteka [IOK

33 | mpupoasl u 1 0 https://m.edsoo.ru/863ebal
YeJI0BEYeCTBa e
KonTponwsnas pabota

34 o Teme: «CoobiiecTBa 1 0
Y DKOJIOTUYECKUE
CUCTEMBI»

OBIIEE KOJIMYECTBO
34 2.5

YACOB I10 [TPOT'PAMME



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

YYEBHO-METOJAUYECKOE OBECHEYEHUE OBPA30BATEJIBHOIO
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buosnorus, 10 knace/ benses J[.K., Aemmmmmi .M., Ky3nenora JI.H. u apyrue; mox
penakuuent bensera J[.K., demmmmma I'.M., AkiimorepHoe o61ecTBo «M31aTenbCcTBO
«IIpocBemienue

* buosorus, 11 knacc/ benses [[.K., bopoaua.M., demvmmmui .M. u apyrue; moa
penakuuent bensera J[.K., Aemmmmma I'.M., AkiimornepHoe o61mecTBo «M31aTenbCcTBO

«HpOCBeH_[eHI/Ie»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
VYueonuk: benses [1.K., Apivmui I.M., Ky3unenosa JI.H. u np. / Iloxn pexn. bensiesa
J.K., dpivmuia I'.M. buonorus. 10 knacc (6a30Bsiil ypoBenb) — M.: [IpocBernienue,

2019 (®T'OC)

OCHOBHBIC 1 JOITIOJIHUTCIIbHBIC I/IH(l)OpMaIII/IOHHBIe HUCTOYHUKHU, pPCKOMCHIYCMBIC

YYaIUMCS U UCIIOJIb3yEMble YUUTeNleM (CailThl, KOMIBIOTEPHBIE TPOTPAMMBI U T.11.)

1. Koznosa T.A., Kyumenko B.C. buonorus B Tabnunax 6-11 knaccsl. CipaBouHoe

nocobue. - M.: lpoda, 2002;

2. baryeB A.C, I'ynenkoBa M. A., EneneBckuii A.I'. buonorus. boasmon

CIIPaBOYHHMK JIsI IIKOJIBHUKOB Y MOCTYMNAIOMUX B BY3bl. - M.: JIpoda, 2004;

3. bonrora 1.B. Coopuuk 3aga4 mo OO01ieit OMOJIOrUH AJIs MOCTYHAOIINUX B BY3bI. -

M.: «Onukc 21 Bek» «Mup u obpazoBanue», 2005;



4. MennukoB b.M. buonorus: ¢popMbl 1 YpPOBHH KU3HH: IOCOOUE ISl yHaruxcs /

b.M. MennukoB. - 2-¢ usa., nepepad. - M.: I[Ipocsemenne, 2006r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HuTepHeT — pecypchl sl yUUTEIs:

MULTIMEDIA — nognepxka npenmera: 1 C o6pazoBanue. buomorus 10-11 xo1.

Cetb TBOpUeckux yunuteneid. CooOIIecTBO yuuTeneld OHoIoruu

buonorus.py http://www.biology.ru/

denepalbHBIN HHCTUTYT Neaarornyeckuii uamepenui http://old.fipi.ru/
http://edu.ru/ — dbenepanbhblii mopran — Poccuiickoe oOpa3oBaHue, €IMHOE OKHO
J0CTyTa K 00pa30BaTeIbHBIM peCypcam.

http://festival.1september.ru/ — caiit ®ectuBans negarorudeckux uaei « OTKPHITHIH
ypOoK» m3aaTenbekoro noma «llepBoe ceHTIOps», OTKPBITHIN MMearorn4ecKuit
(opym.

http://www.drofa.ru/for-users/teacher/help/pasechnik/



HUToroBsblii Tect o omoaoruu B 10 kiacce
IosicHuTeALHAA 3aNMUCKA.

Pabora cocroutr u3 3-x yacteil, Bkarodaroumx 22 3agaHus. Ha BeimoigHeHue palboTh
oTBoaUTCS 40 MUHYT.

Yacte 1 cogepxut 15 3amanuii. K kaxaoMy 3ajaHuIO PUBOAKUTCSA 4 BapHaHTa OTBETOB,
M3 KOTOPBIX TOJIBKO OJIMH BepHbIH. Ilpu BeIMoMHeHMHM 3amgaHuil dacTu 1 oOBeguTe
KpPY’KKOM HOMEp BBIOpaHHOTO OTBETa B SK3aMeHaIlMOHHOHN padore. Eciau Bol o6Benu He
TOT HOMED, TO 3aYEPKHUTE €T0 KPECTUKOM U 0OBEIUTE HOMEP MPaBHUILHOTO OTBETA.

Yacte 2 BKItOUaeT 4 3a7aHus: 2 3aaHUs Ha BBIOOP TPEX BEPHBIX OTBETOB U3 IIECTH, 2
3aJJaHMsI HA COOTBETCTBUE, HEOOXOIUMO 3aIllucaTh COOTBETCTBHE BCEX MOHATHIA MEPBOIo
U BTOPOTO CTOJIOUKOB. Eciii COOTBETCTBHE caeIany HEBEPHO, TO 3a4EPHUTE €0 U PSIOM
3aIUIINTE BEPHBIA OTBET.

Yacte 3 BrmtouaeT 3 3aganus. JaTh pa3BEpHYTHIN OTBET HA BOIIPOC.

CoBeTyro BBITIONHATH 3aJaHUsS B TOM IOPSAKE, B KOTOPOM OHU AaHbI. JJIT SKOHOMUU
BpPEMEHH TPOINyCKANTE 3aJaHusl, KOTOPBIC HE YAACTCS BHIMIOJIHUTH CPasy, U IEPEXOJAUTE K
cienyiomieMy. B ocraBieecss BpeMs BEPHHTECh K MPONYIICHHBIM  3aJaHUSM.
[TocrapaiiTech BBIIOJHUTHL KaK MOXKHO OOJIbIlle 3aJaHuii W HaOpaTh HaWOOJIbIICE
KOJIMYECTBO OAJIJIOB.

OuennBaHue TecTa.
3a Kax10€ MPaBUJILHO BBIMOJIHEHHOE 3a/aHne | yactu Hauuchusiercs 1 6amt. 3amanus
4yacTH 2 OIeHUBAIOTCA B 2 Oasuia, yacTv 3 — 3 Oaia.

MakcuMaibHOE KOJIMYECTBO 0aIoB 32.

0—-10 6am10B 11- 18 6aa10B 19 -25 6anna 26 - 32 0aJ1710B

«2» 3» «“» «5»




OTBETDI: 1 BapuanT
YacTtbA

3a BepHOE BBINIOJIHEHUE KaXK10T0 U3 3aanuii A1-A15 BeIcTaBisieTcs OAUH OAILI.

Ne OtBeT Ne OtBer
3aIaHus 3aJaHus

Al 1 A9 4
A2 1 Al10 2
A3 3 All 1
A4 4 Al2 1
A5 1 Al3 4
A6 1 Al4 4
A7 1 Al5S 2
A8 2

Yacteb

[IpaBunbHO BhITIOTHEHHBIE 3a1anus B1-B4 onieHuBatotces cienyomum oopazom: 2
Oayma — HeT omuoOoK, 16amn — gomymieHa ofgHa omwuoka, (0 6ayioB — MOMYIIEHBI IBE U
0osee omMOKHN UK OTBET OTCYTCTBYET.

Ne 3amanusn OTtBer
Bl 124
B2 134
B3 122112
B4 112212

YacrsC

C1. B anmmapate ['oabp1kM HAKaIIMBAarOTCS BEIIECTBA, KOTOPbIE 00pa3yrOTCs B KIETKE.
OO6pa3yromirecst B OpraHOHUIE JIM30COMBI Pa3HOCSAT BEIIECTBA MO KJIETKE U YYaCTBYIOT BO
BHYTPUKJIETOYHOM ITHILIEBAPEHUH.

C2. Oumunbku B mpeasioxKeHusx 3, 4. 1. T'enernueckuit KoJ MpeaCTaBIseT COOOH
¢dopmy 3amucu HacaeICTBEHHOW HH(POPMAIMH B MOJIEKYJIaX HYKJICMHOBBIX KUCIIOT. 2.
Kaxp1it red kogupyet nHdopMaIuio 00 0JHONH MOJIEKYJIe OPTaHUYEeCKUX COSAMHEHUN:
JUMUI0B, YIIeBo10B, 0enkoB. 3. Koj BKiItouaeT Bce BO3MOXKHbBIE COYETAaHUS U3 YeThbIpex
HYKJICOTUIOB. 4. Y pa3HbIX OpraHM3MOB OJIMH U TOT e KOJIOH HeceT UH(pOopMaIiio
OO0/IMHAKOBBIX AMUHOKHUCIIOTAX. 5. I30BITOYHOCTH KOJIa BBIPAXKAETCS B TOM, YTO
HEKOTOPbIE AMHUHOKHUCIIOTHI KOJUPYIOTCSI HECKOJIBKUMHU KOJIOHAMH, UJIU TPUILIETAMM.

C3. 15 nykneorunos B u-PHK u 5 aMuHoKnca0T B MOJIEKysie Oenka, T.K. OJIHY
AMUHOKHCJIOTY KOJUPYET 3 HYKJICOTH/IA.



OTBETDI: 2 Bapuanrt
YacTtpbA
3a BepHOE BBIMTOJHEHNE KaXKI0T0 U3 3aaHuii A1-A15 BwICTaBiseTCsS OAUH OaI.

Ne OtBeT Ne OtBer
3aIaHus 3aJaHus

Al 4 A9 4
A2 1 Al10 1
A3 3 All 1
A4 4 Al2 2
A5 4 Al3 3
A6 1 Al4 4
A7 4 AlS 2
A8 2

Yactub

[IpaBunbHO BhITIOTHEHHBIE 3a1anus B1-B4 onieHuBatotces cienyomum oopazom: 2
Oayma — HeT omuoOoK, 16amn — gomymieHa ofgHa omwuoka, (0 6ayioB — MOMYIIEHBI IBE U
0oJiee OIMIMOKHM MIIH OTBET OTCYTCTBYET.

Ne 3apanua OT1Ber
B1 126
B2 134
B3 121221
B4 21212

YacrsC

C1. B nu3zocomax HaxoasTcst (pepMEHTHI — BEIIECTBA, KOTOPbIE YYaCTBYIOT BO
BHYTPHUKJIETOYHOM MuuieBapeHun. [1oaTomy npu noBpexieHuu 0007I04eK JIN30COM BCe
CTPYKTYpbI KJIETKH PACILEATCSA U KIETKA TOTUOHET.

C2.0mmbku B npeanoxenusx 3, 4. 1.  ['eHernueckuil Koj npeacTaBisieT coboi hopmy
3aMyCH HACJIEICTBEHHON MH(POPMAIIUY B MOJIEKYJIaX HYKJIEHHOBBIX KUCTOT. 2. Kaxkbit
r'eH KOAUpYyeT HH(POpMAIHIO 00 OHOI MOJIEKYJe OpraHMYECKUX COeTMHEHHI: TUTHIOB,
yIaeBo0B, 6enkoB. 3. Ko BkItouaeT Bce BOZMOXKHbBIE COUETAHUS U3 YeThIpex
HYKJICOTUIOB. 4. Y pa3HbIX OpraHM3MOB OJIMH U TOT e KOJIOH HeceT UH(pOopMaIiio
OO0/IMHAKOBBIX AMUHOKHUCIIOTAX. 5. I30BITOYHOCTH KOJIa BBIPAXKAETCS B TOM, YTO
HEKOTOpbIE€ AMUHOKUCIIOTHI KOJAUPYIOTCS HECKOIBKUMHU KOJAOHAMU, WM TPUILIETAMHU.

C3. YuacrBoBasio 11 1-PHK u 33 nykieoruna B u-PHK.



HNTorosasi kKOHTpPOJIbLHAs padora no ouoJsorum 10 kiaacc. Bapuanr 1
Damuiausa Ums

YacTtbA
Ilpu evinonnenuu 3aoanuii AI-AI5 u3 uemwvlpex npeodIOHCEHHBIX GAPUAHMOE
evlOepume 0OUH 8EPHbLIL.
AlVccnenoBanue 3TanoB OMocuHTe3a 0eIKa OCYIIECTBICHO METOIAMU HAYKU
1) Oouoxumuu
2) TCHETUKH
3) aHatoMuu
4) SKOIIOTHH
A2 benku — pepMeHThI, KOTOPBIE BRIMOIHSIIOT (YHKIIUIO
1) yckopeHHs MpOTEKaHUsI OMOXUMHUICCKUX PEaKITHA
2) oOecrieueHne UMMYHHBIX PEaKIIHiA
3) XpaHCHHE HACJICJCTBCHHON HH(pOpMauu
4) 3amacaHus SHEPTHH
A3 Pa3BuTHe COBPEMEHHON OMOJOTMYECKON HAYKH MOATBEPAMNIIO MOJ0KEHUE KIETOYHON
TEOPHUH O TOM, UYTO
1) HOBBIC KJICTKH BO3HUKAIOT ITYTEM JICIICHHUS CYIIECTBYIONIUX KICTOK
2) HOBBIC KJIIETKU CO3JIAF0TCS U3 HEKJICTOYHOTO BEIIECTBA
3) CXOMHBIC IO CTPOCHUIO KJICTKH 00pa3yr0T CHCTEMBI OPTaHOB
4) KIETKHU pa3HbIX OPraHU3MOB 00JIaJAI0T Pa3HBIM ILUIAHOM CTPOCHHUS
A4 TlocTamMOpHOHANTbEHOE pa3BUTHE OpraHu3Ma 06e3 MpeBpaIieHUsI XapakTepHO s

1) KOMHATHOM MYXH
2) MEIOHOCHOUW IYeJbI
3) KOJIOPAJCKOTO KyKa
4) mepeneTHOH capaHun
AS TpaHcnopT MOJIEKYJ aMHUHOKHCIIOT BHYTPH KJIETKH 00ecrieYrBaeT
1) puGoHyKJIEHHOBAs KHCIIOTA
2) moJucaxapu/ IeJUTI0I03a
3) TJIMLEPUH U KUPHBIC KUCIOTHI
4) MoHocaxapuj Je30KCHpH003a
A6 Ha mepBoM 3Tamne sHEepreTH4ecKkoro oOMeHa BEIIeCTB MPOUCXOIUT
1) pacumiericHre MaKpOMOJICKYJI IO TITFOKO3bI
2) oOpa3oBaHHE KHCIOPOIa
3) cunte3 monekyn ATD
4) pacuieruieHue MOJICKYJIIbI BOJIBI
A7 CoOCTBEHHBII TEeHETUYECKHUH anmapar coJep>kaT OpraHOUABI KIETKH
1) UEHTPHOH KICTOYHOTO IICHTPA
2) ammapat ["onbku
3) sHOOIUTa3MaTHYECKas CETh
4) XJIOpOTLIACThI
A8 B nipodaze nepBoro geneHus Melo3a KIETKA MTPOUCXOIUT
1) oOMeH y4acTKaMu MKy TOMOJOTHYHBIMH XPOMOCOMAaMHU
2) BBICTpAaUBAHUE XPOMOCOM Ha HKBATOPE KICTKH



3) pacxoKAEeHUE TOMOJIOTHYHBIX XPOMOCOM K ITOJIFOCaM

4) dhopMupoBaHUE SICPHON 00OJOUYKH H SIpa
A9Bupyc, Kak opraHusM, peacTaBiIseT coO0M

1) mpOKAPHOTHUYECKYIO KICTKY

2) cropy OakTepuu

3) JYKapHOTHYECKYIO )KUBOTHYIO KIICTKY

4) HYKJICHHOBYIO KUCIIOTY B OSITKOBOM 000JIOUKE

A10 B ocHoBe nonoBoro crnoco0a pa3MHOKEeHHs 0co0el JIeKUT IPoLecc
1) mwuro3a
2) Meiio3a
3) IeneHus KIETKH IOI0JIaM
4) cropooOpazoBaHUs
A11 BremHOBYyI0O a3y poTocrHTe3a TPOUCXOTUT
1) oOpa3oBaHUE MOJICKYJI TITFOKO3bI
2) o0pa3oBaHHE KHCIOpOaa
3) 3amacaHue SHEPTHH B CBS3SX MoJieKysn Td
4) CHHTE3 MOJICKYJ BOJIBI
A12[IpokaprOTHYECKUMU OpraHU3MaMHM SIBJISIFOTCS
1) Bupycsl
2) Oakrtepuu
3) mpocTeuIIe KUBOTHBIC
4) 3eneHbIe BOJOPOCIU
A13 Martpurieit 11s cuHTe3a O6ellka B KJIETKE CIIY>)KUT MOJICKYJia
1) ne30kcuprOOHYKICHHOBOM KHUCIOTHI
2) uapopmarmonnoit PHK
3) aneHo3uHTPU(HOCHOPHON KUCITOTHI
4) pubocomuoii PHK
A14 Ilo Habopy XpOMOCOM OTJIMYAIOTCS KIIETKH, KOTOPbIE 00pa3yrTCs B pe3ysbTaTe
1) MHUTOTHYECOTO JEICHUS
2) 0ecroyioro pa3MHOKEHUS
3) BEreTaTUBHOIO Pa3MHOKCHHUS
4) wmeiio3a
A1S5 BepHsl 111 cllenyOImMe CyXICHUS
A. X710poImiacTel UMEIOTCS B KJIETKAX PACTEHUN U KUBOTHBIX.
b. KnBymeMOpaHHBIM OpraHouaM KJIETKH OTHOCSITCSI: PHOOCOMBI, JIN30COMBI,
MUTOXOHJIPUH, TUIACTHUJIBI.
1) BepHO TONBKO A
2) BepHO TONBKO b
3) BepHBI 00a CyXICHUS
4) 00a CyXICHUS HEBEPHbI



Yacts B

Omeemom K 3a0anuam smou yacmu (B1-B4) aenaemca nocneoosamenvnocms yugp.

Kaosieoyro  uugppy nuwmume 6 omoenvHoii Kiemouke

npueedeHHvIMU 00pa3uamu.

B 3a0anuax B1-B2 évioepume mpu eepnovix omeema u3 wiecmu

B1 JIunuael B KIETKE BBITOIHSIIOT (G YHKIUU
1) 3amacaroryro
2) PEeryasTOpHYIO
3) TpaHCIOPTHYIO
4) (hepMEHTaTUBHYIO
5) ABHraTeIbHYIO
6) SHepreTHYecKyro
3anumuTe B TaOIUIy BIOpaHHbIE TUQPBHIL.

6

coomeemcmeuu

c

B2 B nponecce ramerorenesa
1) o0Opa3yroTcs MOJIOBbIE KIETKH
2) 00pa3yroTcs COMaTHYECKUE KICTKU
3) yMeHbBIIAeTCs BABOE YUCIO XPOMOCOM
4) 00pa3yroTCs KJIETKU C pa3HBIM TEHOTUIIOM

5) 00pa3yroTcs KIETKH ¢ OJMHAKOBBIM I¢HOTHUIIOM
6) 00pa3yroTcs KISTKHU ¢ JUIUIOMIHBIM HAOOPOM XPOMOCOM

3anumuTe B TabIUIy BIOpaHHbIE TUQPBHI.

B 3a0anuax B3-B4 k kaxcoomy 31emennty nepeozo cmoioua noodepume

COOMEEMCmMEyOW LIl IJ1eMEHN 6MOPO20 U 3anUMUme 6 mAadIuyy 6blopanHtbvle yuPpol

nOO COOMeEemcmeyouwumMu oyKkeamu

B3 YcTraHoBHUTE COOTBETCTBHE MEXKY XapaKTEPUCTUKON 0OMEHa BEIECTB B KIETKE U €r0

BHJIOM

XAPAKTEPUCTUKA
B1JI OBMEHA BEHIECTB
A) IPOUCXOIUT B JIM30COMaX, MUTOXOHAPHUSAX
b) npoucxoaut B pubocomax, XJoporiactax
B) opranunueckue BeliecTBa paciierisoTCs
') oprannueckue BelecTBa CUHTE3UPYIOTCS

J1) ucrionb3yercs dHEPTUs, 3aKII0UEHHAsl B MoJieKynax ATO
E) ocBoOokmaeTcs aHEprUs U 3anacaercs B mosiekynax ATD

3anummure B TaOJIHUILy COOTBETCTBYIOIINE U PHI.

1) sHepreTHYeCKUiA
2) miIacTU4ecKui

A b B

I




B4 YcraHoBHUTE COOTBETCTBHE MEK/Y XapaKTEPUCTUKON OpraHona KJIETKU U €ro BUAOM
XAPAKTEPUCTUKA OPI'"AHOU /I KIIETKA1
A) cucTtema KaHaJbIIEeB, MPOHU3BIBAIOIINX

LUTOIIA3MY 1) xomrieke ['onbmxu

b) cucrema yrnnomeHHbIX

MeMOpPaHHBIX HUIUHAPOB 2) sHAOIIa3MaTHYECKasl CETh

Y Iy3BIPbKOB

B) Ha MemOpaHax MOTYT pa3MeIaThcsi puOOCOMBI

[') yuacTByIOT B (hOpMHPOBAHUY JIU30COM

J1) obecnieunBaeT nepeMeleHne OpraHuueCKiX BEIECTB

B KJIETKE
3anumuTe B TaOJUIy COOTBETCTBYIOIINE HUDPHI.

A b B r )|
YacrsC

JIna omeemoe na 3a0anua CIl-C3 3anumume cnauana nomep 3aoanusa (Cl1 u m.o.), a
3amem omeem K Hem).

C1YTo0 mpoun30iIeT ¢ KJIETKOM, ecliid OyayT pa3pylieHbl MeMOPaHbI JIM30COM?

C2 Haiigute ommOKM B TPUBEICHHOM TEKCTE. YKAXKHUTE HOMEpa MPEII0KECHUM, B
KOTOPBIX CHENIaHbl OITMOKH, UCTIPABbTE UX.

1. T'enernueckuid KoOJ TpEACTaBIsIET coOoW (opMy 3alucu HACJIEICTBEHHOM
MH(pOpPMALIMM B MOJIEKYJaX HYKJIEUHOBBIX KHUCIOT. 2. Kaxablii reH Koaupyet
uHpopMaluio 00 OJIHOM MOJIEKyJle OPTraHWYECKUX COCAMHEHU: JIMIHJIOB,
yraeBoioB, OenkoB. 3. Koa BKITIOYaeT BCE BO3MOXHBIE COYETAHHUS M3 JBYX
HYKJICOTUIOB. 4. Y pa3HbIX OpPraHu3MOB OJWH W TOT XK€ KOJOH HECET
“H(]pOpMAIIUIO O Pa3HBIX aMHUHOKHUCIOTaX. 5. M30BITOYHOCTH KOJIa BBIpAXKAETCS B
TOM, YTO HEKOTOpPbIE AMUHOKHUCIOTHI KOJAUPYIOTCS HECKOJIbKUMU KOJOHAMH, WIH
TPUILIETAMHU.

C3 U3BecTHO, 4TO CUHTE3MpOBaHA OeikoBas MoJeKyna, cocrosuias u3 11 pa3HbIx
amuHokucioT. Onpenenure, ckoiibko BuAoB TPHK yuacTBOBano B CHUHTE3€ M UHUCIIO
Hyksieotn10B Ha UPHK.

HUrorosasi kOHTpoIbHasi padoTa no 6mosoruu 10 kiaace. Bapuant 2

Davuniaus Ums
YacTtpA
Ilpu evinonnenuu 3aoanuii AI-AI5 u3 uemwvipex npeodIOHCEHHBIX GAPUAHMOE
evloepume 0OUH 8epHbLIL
Al. PazButre oprannzma ’KHBOTHOTO OT MOMEHTa 00Pa30BaHMUs 3UTOTHI JI0 POKICHUS
U3y4aeT HayKa
1) l'enetuka
2) ®uzuonorus
3) Mmopdonorus
4) DMOpuosorus
A2. Kakoil ypoBeHb OpraHU3aIiH )KUBOTO CIYKUT OCHOBHBIM OOBEKTOM U3yUCHHS
LIATOJIOTUU?
1) KneTounsrit
2) [NonynsiunoHHO-BUI0BOM




3) buoreoneHOTUYECKUIA
4) buochepnsrii
A3. XJ10pomiacTel UMEIOTCS B KIIETKaxX
1) Kopsst kanycTbl
2) I'puba-TpyToBUKa
3) JIucrta kpacHoro nepiia
4) IpeBecunbl cTEOIs JTUIIBI
A4. OCHOBHBIM UCTOYHUKOM DHEPTUHU B OPTaHU3ME SIBISIOTCS
1) Butamuubl
2) ®epMeHTHI
3) 'opmoHsbI
4) YraeBoasl
AS. Ponb maTpuiiel B cuHTesze mosiekyal uPHK Beimonnsier
1) [lonunenTuaHas HUTH
2) Ilna3maTruueckas meMOpaHa
3) MemOpaHna sHI0IIIa3MaTHIECKOM ceTh
4) Onna u3 uenet monexynsl JJHK

A6. ITpu poTocuHTE3E KHCIO0PO 00pa3yeTcs B pe3ysibTaTe
1) ®otonuza BobI
2) PaznoxkeHus yraeKkucioro raza
3) BoccraHoBIIEHUS YTIIEKUCIIOTO T'a3a 0 IIFOKO3bI
4) Cunreza ATO
A7. Ilpu 6ecnonaoM pa3MHOKEHHH YUCIIO XPOMOCOM B KJIETKaX MaTE€pUHCKOIO U
JIOYEPHETO OPTaHU3MOB COXpaHsaeTcs Onaroaaps
1) Murozy
2) Meiiozy
3) Om1og0TBOPEHUIO
4) PenyKumoHHOMY JIEJICHUIO
A8. CunTe3 Oenka MpoOUCXOANT Ha
1) Annaparel onbmpxu
2) Pubocomax
3) I'magkoii sHA0MIIA3MaTHYECKON CETH
4) JInzocomax
A9. B metadaze MuTO3a IPOUCXOIUT
1) PacxoxaeHue xpoMartu
2) Y 1Bo€HHE XPOMOCOM
3) Pa3menienre XxpoMOCcOM B IJIOCKOCTH IKBATOPA KIIETKU
4) ®opMupoBaHHeE SIIEPHON 000JIOUKH U SIAPHIIIEK
A10. B OakrepuanbHON KIETKE HET
1) O6ocobenHoro AIpa
2) KnerouHoil cteHKH
3) LluTomnnazmbl
4) Pubocom
A11l. K nByxmeMOpaHHBIM OpraHOM/1aM KJIETKH OTHOCST
1) MUTOXOHIpUH U MJIACTUABI
2) Pubocompbl 1 KJIETOYHBIN IIEHTP
3) JIu30ocoMbI 1 BaKyoJu



4) OIIC u annapart I'onbxu
A12. Ha xakoM 13 3TaroB YHEPreTHUECKOr0 0OMEHA CUHTE3UPYIOTCS 2 MOJIEKYJIbI
AT®?
1) 'muxonuza
2) [loAroTOBUTENHHOTO 3TAIA
3) Kucnopoanoro 3rama
4) IlocTyniueHus: BEUIECTB B KIETKY
A13. B coctaB HykieoTua0B MoJiekyibl JIHK He BXogUT a30TUCTOE OCHOBaHUE
1)A nenun
2) 'yanun
3) Ypauun
4) lluto3un
A14. [ToctomMOpHOHaTBEHOE pa3BUTHE OpraHn3Ma 0e3 MpeBpalieHus XapakTEePHO AJIs
1) KomHaTHOI Myxu
2) MeaoHOCHOM MUesbl
3) Konopanckoro xxyka
4) TlepeneTHolt capaH4yu
A15. Kakue BemecTBa BBIMOJIHAIOT B KJIETKE MHGOPMAITMOHHYIO (DYHKIHIO?
1) benku
2) HykJ1IeMHOBBIE KMCIIOTBI
3) AT®
4) JIunu el
YacrsB
Omeemom K 3a0anuam 3moii wacmu (B1-B4) aenasemca nocredosamenvnocms yugp.
Kaotxcoyw wughpy nuwiume 6 omoenvHoOll Kiemouke 6 COOMEEemcmeuu ¢
npueedeHHbIMU 00pa3uaAmMu.
B 3a0anuax B1-B2 evioepume mpu eepuvix omeema u3 wiecmu
B1. buoJsiorudeckoe 3Ha4YeHUe Meii03a 3aKJI0YACTCH B

1)

NpeaAOTBpAICHUN YABOCHUS YUCIIa XPOMOCOM B KaKIOM HOBOM ITOKOJICHUH

2)

O6p&30BaHI/II/I MYXCKUX U JKCHCKUX I'aMCT

3
) 00pa3oBaHUU COMATUYECKHUX KIIETOK

4)

CO31aHuu BO3MOKHOCTEH BO3HUKHOBEHHUSI HOBBIX T'€HHBIX KOM6I/IHaIII/Iﬁ

5)

YBCIIMYCHUHU YHCJId KJIICTOK B OPTaHU3MC

6)

KpaTHOM YBEJIMYEHUU Habopa XpoOMOCOM

3anumuTe B TabIUIy BRIOpaHHbIE TUQPBHIL.

B2. B nponecce oBorenesa
1) 006pa3yroTcs MOJIOBBIC KIETKH
2) o0pa3yroTcs COMAaTUYCCKUE KIICTKU



3) yMeHbBIIIaeTCs BIBOE YKCIO XPOMOCOM

4) 00pa3yroTcs KJICTKH C pa3HbIM TeHOTHIIOM

5) o0pa3yroTcs KIETKU ¢ OJMHAKOBBIM TCHOTHIIOM

6) oOpa3yroTcs KIETKU C JUILIOUIHBIM HAaOOpOM XpOMOCOM
3anummuTe B TaOJIHIy BRIOpaHHBIC ITUQPBI.

B 3a0anusax B3-B4 k kaxcoomy 31emennty nepeozo cmoaoua noovepume
COOMEEMCMEYIOWUIL J1eMEHN 6MOPO20 U 3anumiume 6 madauyy 6vlopannsvie yuPpol
nOO COOMeemcmeyouumMu dyKkeamu

B3. YcTanoBuTe COOTBETCTBUE MCXKAY IIPU3HAKOM HYKHeHHOBOﬁ
KHUCJIOTBI U €€ BUIOM.

INPU3HAKHU HYKJIEMHOBBIX BUAbI HYKJIEMHOBBIX
KHUCJIOT KHUCJIOT
A) COCTOMT U3 ABYX HOJIMHYKJICOTUIHBIX 1) JHK
LIETIEH, 3aKPYYCHHBIX B CIIUPAJb 2) uPHK

B) cocTouT 13 0IHON MOJMHYKICOTUIHON
HECHUPATU30BaHHOMW LIETH

B) nepenaer HacIEICTBEHHYIO
rHpopMaIuro U3 sapa Kk pubocome

I') sABiAeTCA XpaHUTEIEM HACIIEACTBEHHOM
uH(popMaLuu

JI) cocrout u3 Hykieotuaos: ATIL]
E) cocrout u3 nykieotnnos: AYI'L]
3anuuTe B TaOJUIy COOTBETCTBYIOIINE HUDPHI.

A B B r i} E

B4. YcraHOBHTE COOTBETCTBHE MEXIY OCOOCHHOCTBRIO ITpoIIecca 1

€ro BUJOM.
OCOBEHHOCTSG ITPOILIECCA BU/I ITPOLIECCA
A) TIPOUCXOAUT B XJIOPOIUIACTAX 1) ¢orocunTes

2) TIIMKOIU3
B) cocrout U3 CBETOBOI M TEMHOBOH (a3

B) oOpa3yercst TMpOBHHOTPaJAHAS KUCIOTA
I') npoucxomur B uTOILIa3ZMe

JI) KOHEYHBIN NPOAYKT — IIIIOK03a

E) pacuierienue ritoKo3bl

3anummure B TaOJIHUILy COOTBETCTBYIOIINE U PHI.

A b B r i} E

YacteC




JIna omeemoe na 3aoanusn CI-C3 ucnonv3yiime omoenvHwlil aucm. 3anuuwiume
cuauana nomep 3aoanusn (C1 u m.o.), a 3amem omeem K HeMmy.

C1. U3BecTHO, uTo anmnapat ['oiabaku 0COOEHHO XOPOIIO PA3BUT B XKEJIE3UCTBIX KIETKaX
HOJKETYA0YHOM Kene3bl. O0BsACHUTE 3TOT (aKT, UCHOJB3YS 3HAHUS O QYHKIUSAX 3TOTO
OpraHomia B KJIETKe.

C2 Haiinute ommOKM B NPUBEJCHHOM TEKCTE. YKa)KUTE HOMEpa MpPEUIOKEHUH, B
KOTOPBIX CZEJIaHbl OIIMOKH, UCTIPABbTE UX.

2. I'enetnueckuil KoxX HpeACTaBiasieT co0o0i (opMmy 3amMcH HacleACTBEHHOM
UHpOpMAllMM B MOJIEKyJaX HYKJIEMHOBBIX KHUCIOT. 2. Kaxnslii reH xoxupyet
uHpopMalui0 00 OJHOM MOJIEKyJle OPraHWYeCKUX COEAMHEHUH: JIMIIHJIOB,
yriaeBoaoB, OenkoB. 3. Koj BKIIOYaeT BCEe BO3MOXHBIE COYETAHMS M3 JBYX
HYKJICOTUJOB. 4. VY pa3HbIX OpPraHU3MOB OJMH U TOT K€ KOJOH HeCeT
MH(POPMALIMIO O Pa3HbIX aMUHOKHCIOTax. 5. M30bITOYHOCTh KOJla BhIpa)kaeTcs B
TOM, YTO HEKOTOpbIE AaMHUHOKHCIIOTHI KOJUPYIOTCSI HECKOJIBKUMHU KOJIOHAMH, WU
TPUILJICTAMHU.

C3. Yuactok uenu /JIHK, xonupyromuuii nepBUuHyIo CTpyKTYpY HOJUMIENTHIA, COCTOUT
u3 15 nykneornnos. Onpenenure ynciio Hykiaeotuaos Ha ”PHK, koaupyrommx
AMUHOKHCJIOTHI U YMCIIO aMUHOKHUCIIOT B MoJieKyJe Oenka. OTBET MOSICHUTE.



