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HOACHUTEJBbHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OMOJIOTHUU TEOPETUYECKYIO OCHOBY JJIf
onpeneneHus: MoaX0J0B K (GOPMHUPOBAHUIO COJEpPKaHUS Y4eOHOTro MpenMeTa
«buonorus» cocraBunM: KoHuentyaineHble mnojoxenus OIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, COJEp)KaHUs, pe3ylbTaToB OOydYeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB, IMOJOKEHU 00 00X HEsIX
U TPUHIMIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHErO
obmero oOpa3zoBanus B Poccuiickoii @Dexpepaiivu, a TakXKe IMOJOKEHUS O
cnenupuke OMOJOTUM, €€ 3HAYEHUW B TO3HAHUU IKUBOM MPUPOABI H
o0ecIeyeHnn CylIeCTBOBAaHUS YEJI0BEYECKOro oomecTa. CorjiacHO Ha3BaHHBIM
MOJIOKEHUSIM, OTPE/IeNIEHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBI 110 OMOJIOTUU U €€
CTPYKTYpa.

[Iporpamma mo Ouonoruu Jaé€T TpeACTaBICHHE O Ieisax, 00 oOuei
CTpaTerud OOYyYCHHs, BOCIUTAHUS M Pa3BUTHS OOYUYAIOIMIHUXCS CPEICTBAMHU
yueOHOrO mpenmera «buosnorusi», omnpeaenser o00s3aTeIbHOE MPEIMETHOE
coliepKaHUe, €ro CTPYKTypy, paclpeielieHue I0 pasjieinaM U TeMaw,
PEKOMEHIyeMYI0 TOCIEA0BATeIbHOCTh HU3Y4YEHHUS Y4yeOHOro wmarepuana cC
y96TOM  MEXKMNPEIMETHBIX W BHYTPUIPEAMETHBIX  CBSI3€H,  JIOTMKH
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yYaromMnXCs.

B mporpamme mno OuONOrMM TakKe YUYUTHIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM JINYHOCTHBIM, METANpPEIMETHBIM W TPEIMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUPOBAHUU OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATEIHHOM
NEeATEeIbHOCTU/Y4eOHbIX JCUCTBUIM OOyYarolUXCSd MO OCBOCHHUIO COJIEPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B mporpamme mo Oumomormm (10—11 xmaccel, 0a30BbIii  YpPOBEHB)
peann30BaH TPUHIMI MPEEMCTBEHHOCTH B W3YYCHUH OWOJIOTHH, Ojarojaps
yeMy B HEHW TNpOoCMaTpuBacTCs HAMpaBIICHHOCTh HAa pa3BUTHC 3HAHUH,
CBS3aHHBIX C (DOPMHPOBAHMEM €CTECTBCHHO-HAYYHOTO MHMPOBO33PCHHSI,
[IEHHOCTHBIX  OPUEHTAIMHd  JIMYHOCTH,  DKOJOTHYECKOTO  MBIIIJICHUS,
MPEACTABICHUA O 3I0POBOM oOOpa3e >KU3HU M OCPEeKHBIM OTHOIICHHEM K
OKpyXawuen npupoaHon cpene. Ilostomy Hapsagy ¢ HU3ydeHHUEM
00111e0U0JIOTUYECKUX TEOpUH, a TakKe 3HAHUM O CTPOCHUU J>KHUBBIX CHUCTEM
Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HUX IMPOIECCOB B
mporpaMme 1o OHOJIOTHH yNEeJICHO BHUMAHHE WCIOJIb30BAHUIO TMOJYyYEHHBIX
3HAHWI B TTOBCEIHEBHOM KU3HU JJIS1 PEIICHHS PUKIAIHBIX 337]a4, B TOM YHCJIE:
npoQUIaKTUKKA  HACJIEICTBEHHbIX  3a00J€BaHMN  YeNoBEKa,  MEAUKO-
F€HETUYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS AKOJIOTUYECKU
[IeJ1eCO00pa3HOro TMOBENECHUS B OKpY)Karolled NpUpPOAHON Cpeje, aHaiu3a



BIIMSIHUSL XO3SMCTBEHHOU NIESITEILHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOIHBIX U
HUCKYCCTBEHHBIX  JKOCHCTEM.  YCHJICHHME BHHMaHUA K  MPUKIATHOU
HalpaBJICHHOCTH  y4eOHOro  mpeamera  «buONOTHS»  MPOAMKTOBAHO
HEO0OXOIUMOCThIO 00€CTIeUeHUs YCIOBUM U1l pEUICHUS] OAHOW M3 aKTyaJlbHbIX
3a/lady  IIKOJBHOTO OMOJIOTUYECKOTOo O0pa3oBaHUsA, KOTOpas Mpeanoiaract
dbopmupoBaHre y 00yJaOIIMXCS CIIOCOOHOCTH aIanTHPOBATHCS K U3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpa.

buonorus Ha ypoBHe cpenHero oOuiero oOpa3oBaHMs 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaeT (GOpMUPOBAHUE Y OOYUYAIOIIMXCA MPEICTABICHUN O
HAyYHOU KapTHHE MUpPA, pacHIUpseT U 0000IIaeT 3HaHUS O KUBOU Mpupoje, eé
OTJINYUTEINIBHBIX IPU3HAKAX — YPOBHEBOW OPraHU3AllMU U IBOJIIOLHH, CO3MAET
YCIOBUS  JJIs: TIO3HAHUS 3aKOHOB JKMBOM  TPUPOIbI, (HOPMUPOBAHUS
(GYHKIIMOHATBHOM TPAMOTHOCTH, HABBIKOB 3JI0POBOTO M 0Oe€30macHOro obpasa
XKU3HU, HKOJOTHYECKOTO MBIIUIEHUSI, LEHHOCTHOTO OTHOLIEHHUS K IKHUBOU
MIPUPOJIE U YETIOBEKY.

Bonbiioe  3HaueHue  OMOJIOTHST  MMEET  TakXKe IS pEIICHUs
BOCIIUTATEIbHBIX M Pa3BUBAIOIIMX 33Jad CpPEJHEro oOmiero oOpa3oBaHMS,
conpanu3anuu odyvaronuxcs. Mzyuenue OUonoruu odbecrneunBaeT yCaoBUs IS
(dbopMHUpPOBaHUS UHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U MH(POPMAIIMOHHBIX
HaBBIKOB, ICTETUYECKOU KYJBTYPhI, CIIOCOOCTBYET MHTETPALlMU OMOTOTHYECKUX
3HAHUU C TPEACTABICHUAMHM U3 JAPYIMX Y4e€OHBIX MPEAMETOB, B YAaCTHOCTH,
¢usuku, xumun u reorpaduu. HazBaHHble TOJNIOKEHUS O MpeIHA3SHAUYCHUU
yueOHOrO TmipeameTra «bHONOTHS» COCTaBWIM OCHOBY JUIS  OIPEACIICHUS
MOJIX0JIOB K OTOOPY M CTPYKTYPUPOBAHMIO €TI0 COACPIKAHUS, MPEACTABICHHOTO
B IIporpamMme 1o OMOJIOTHH.

Ot60p conepkanus yueOHoro npenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMNA KyJIbTYPOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUH C
KOTOPBIM O0Yy4Yaromuecs MOJDKHBI OCBOWTH 3HAHWSI U YMEHUS, 3HAUUMBIC JIS
dbopmupoBaHus oOOIIEH KyJbTYphI, OMNPEACISIONIUE aJIeKBaTHOE TOBEJACHUE
YeJIoBeKa B OKPYIKAOIIEH MPUPOAHON Cpejie, BOCTPEOOBaHHBIE B TTOBCEIHEBHOM
KU3HU U TIPAKTHUECKOH AesTenbHOCTU. Oco00e MeCTO B ATOM CHUCTEME 3HAHMIM
3aHUMAIOT  DJIEMEHTHl  COJEpKaHMs, KOTOpbIE CIy>)KaT OCHOBOM  JJis
dbopMHUpOBaHUS MPEJCTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHE
MHUpa U [IEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIUX T'YMaHU3ALNH
OMOJIOTHYECKOT0 00pa30BaHUSI.

CTpykTypupoBaHUE COAEpKaHUS Yy4eOHOTrO Marepuana B MPOTpaMMe TIO0
OMOJIOTUM OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOU MPUPOIBI, O €€ YPOBHEBOUM OpraHU3aIlun
U D3BOJIOUMU. B COOTBETCTBUMM € 3THUM B CTPYKType Y4YEOHOro mpeamera



«buonorusy BbIAEIEHBI CIEAYIOIINE COAEPKATENbHbIE JIMHUK: «bHUONOrUs Kak
Hayka. MeTo/ibl HaydHOTrO Mo3HaHus», «KieTka kak Ouosiornyeckas cCucTemay,
«Opranu3m Kak Ouosornyeckass cucrema», «CucreMa ©W MHOTooOpasue
OpraHUYECKOTO MHUpPa», «IBOJIOLMS JKUBOW MPUPOABD», «IKOCUCTEMBI H
IPUCYIINE UM 3aKOHOMEPHOCTHY.

Lenp u3yuyenus ydebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJiIcHHE OOYyYaIOIIMMUCS 3HAHUSIMH O CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHu3allud KUBBIX CHUCTEM pAa3HOTO paHra M MPUOOpPETEHUE YMEHHI
UCIIOJIb30BaTh 3TU 3HAHMS [IJISl TPAMOTHBIX JIEHCTBUI B OTHOLIEHUU OOBEKTOB
KUBOUW TIPUPOJIbI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTrkeHre ey u3y4eHus: yueoHoro npenmMera «buonorus» Ha 6a3oBom
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOEHHE OOYYaIOLMMUCS CUCTEMbl 3HAaHUN O OMOJIOTUYECKUX TEOPHUSIX,
YUYEHUSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpaBUJIaX, CIyXKalluxX
OCHOBOM AJ11 (h)OPMUPOBAHMSI MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE
MHpa, O METOJax HAay4YHOro T[IO3HaHWS, CTPOEHUH, MHOro00pa3suu H
OCOOEHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3aliy, BbLAAIOLIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopmupoBaHre y 0Oy4arONIMXCsl MO3HABATEIIbHBIX, WHTEIUICKTYaIbHbIX U
TBOPUYECKUX CIIOCOOHOCTEH B MpOLECCE aHalIM3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTUM HAy4YHBIX B3IJIAJ0B, UAEH W MOJIXOJ0B K M3YUYEHHIO JKUBBIX CHUCTEM
Pa3HOIO YpOBHSI OPraHU3aLUY;

CTAaHOBJICHHE Yy OOYy4Yaromuxcsi oOmmel KyJIbTypbl, (QYHKIIMOHAIHHOU
IPaMOTHOCTH, pPa3BUTHE yMEHUN OOBICHATH UM  OIEHUBATH  SIBJICHUSA
OKPYXAIOIIEr0 MHpa >KMBOM MPUPOABI HA OCHOBAHMM 3HAHWM U OIBITA,
MOJIYYCHHBIX TIPU U3YyUYEHUU OMOJIOTHH;

dopMupoBaHrue y O0OyYarolmMXCsi YMEHHMHA WJUTIOCTPUPOBATH 3HAYCHHE
OMOJIOTUYECKUX 3HAHWM B MPAKTHYECKOW NEATETLHOCTH YEJOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEIOBEKOM >KHBOMU
IPUPOJIbI, HEOOXOAMMOCTH OEpEeKHOr0 OTHOIICHHS K HeW, COOJI0eHUs
ATUYECKUX HOPM MPHU MPOBEACHUH OMOJIOTHYECKUX HCCIIEeI0BaHUI;

OCO3HaHWE IEHHOCTU OMOJOTMYECKUX 3HAHUW JI MOBBILICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPbI, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

PUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEIHEBHOM KU3HU
JUISL OLIEHKH TOCJIEICTBAM CBOEH JIESITEILHOCTH M0 OTHOLICHUIO K OKPYXKAKOIIEH
cpene, COOCTBEHHOMY 3[0pOBbIO, OOOCHOBaHHME U  COOJIOJCHHE MeEp
poITaKTUKA 3200I€BaHUT.



B cucreme cpemnero obmero oOpaszoBanus «buonorus», mzydaemass Ha
0a30BOM ypOBHE, SBIIICTCS 00S3aTEIHHBIM YICOHBIM MPEAMETOM, BXOSAIIUM B
COCTaB MpeaMeTHOM 00acTh « EcTecTBeHHO-HAyYHBIE TIPEIMETHD.

Jist u3ydeHuss Ouoyiorn Ha 0a30BOM YPOBHE CpEeIHEro oOIIero
obpazoBanus otBoauTcs 68 vacoB: B 10 kmacce — 34 gaca (1 yac B Heneno), B
11 xnmacce — 34 gaca (1 yac B HeAemIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus xak Hayka. CBs3b OHOJIOTHH C 00IIECTBEHHBIMU, TEXHUYECKUMHU
U JPYTMMHU €CTECTBEHHBIMU HayKamH, (¢uiocoduei, dTUKOWU, SCTETUKOU H
npaBoM. Ponp Ouonorun B (OPMUPOBAHUU COBPEMEHHON HAYYHON KapTHUHBI
mupa. CrucreMa OMOJIOTMYECKUX HayK.

Metoapl TO3HAHUS >KUBOM TPUPOJbl (HAOMIOICHHUE, HKCIEPUMEHT,
OMHCaHWe, HW3MEpEeHHe, Kiaccuukaius, MOACTUPOBAHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX).

JleMmoHcTpanuun:

[Toprpetsr: Y. Japsun, I'. Mennens, H. K. Komnbnos, /[x. Yorcon n O.
Kpuxk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MIPUPOJIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Mcnonp30BaHHE pa3IUYHBIX METOJOB MPH
M3YyYEeHHUHN OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble CHCTeMbI U MX OPTraHU3AIUS.

XKuble cucteMbl (OMOCHCTEMBI) KaK TPEIMET W3Y4YEHUs OHOJIOTHHU.
OTauyue KUBBIX CUCTEM OT HEOPTaHUUYECKON TTPUPO/IBI.

CpoiicTBa OMOCHMCTEM M HUX pa3HOOOpa3ue. YPOBHU OpraHu3aluu
OuMocUCTEM: MOJEKYJISpHBIN, KJICTOUHBIA, TKAaHEBbIN, OpPraHU3MEHHBIN,
MTOIYJISIITUOHHO-BUIOBOM, DKOCUCTEMHBIN (6rOoreoIeHOTHYECKUIN),
ouocdepHbIit.

JdeMoHcTpauu:

Tabmuiet u cxembl: «OCHOBHBIE TPU3HAKH  KU3HWY», «YPOBHH
OpraHu3aluy KUBOU IPUPOIBD.

O6opynoBanue: Mmojens mosekyibl JJHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHUE KJIETKH.

XUMHYECKUN COCTaB KIIETKU. XUMHUYECKHUE DIJIEMEHTBI: MaKpPOIJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosla 1 MUHEpaIbHBIC BEIIECTBA.

OyHKIMM BOJbI M MHUHEpaJIbHBIX BEUIECTB B KieTke. lloamepskanue
OCMOTHYECKOT0 OaliaHca.

benku. CoctaB u cTpoeHue 6eJIKOB. AMUHOKHUCIOTHl — MOHOMEPHI OEIKOB.
He3amenumble W 3aMEHHMBbIE AaMHHOKHCIOTBL. AMHWHOKHCIOTHBIA COCTaB.
YPOBHM CTPYKTYphI OEJIKOBOW MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U



YEeTBEPTUYHASL CTPYKTypa). XUMHUYECKHE CBOMCcTBa OenkoB. buosornueckue
(GYHKIIH OEIKOB.

depmeHTHl — Oumomormueckue Karanmuszatopbl. Ctpoenue QepmeHTa:
aKTUBHBIA ILIEHTp, cyOcTpaTHas crnenupuyHocTtb. Kodepmentsl. Butamuusbl.
OTnuuust pepMEHTOB OT HEOPTaHUYECKUX KaTaIH3aTOPOB.

VYrneBoasl: MoHOcaxapunbl (TJIIOKO3a, pubo3a U Je30KCHpu003a),
nucaxapuipl (caxapos3a, JaKTo3a) W Tosucaxapuibl (Kpaxmal, TJIMKOTEH,
1eJUT0I103a). buonornveckue GyHKIMH YTIIEBOIOB.

Jlunuapl:  Tpurauuepuabl, ¢ocdonunuasl, crepounsl. ['mapoduIbEHO-
ruipodobHbie cBolcTBa. buonornueckue ¢GyHkuuu JunuaoB. CpaBHEHHE
YTJI€BOJ0B, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB SHEPTUU.

Hyxnennoseie xwucnore: [JHK wm PHK. Hyxneotuaer — moHOMEpSI
HyK1enHOBBIX KucnoT. Ctpoenune u pynkuun JJHK. Ctpoenne u pynkiun PHK.
Buasr PHK. AT®: ctpoenne u GyHKIUH.

Huronormss — Hayka o kietke. KietouHas Teopus — MpUMEp
B3aUMOJICUCTBUS MAEH U (DAKTOB B HAy4HOM IIO3HAHUH. METOJbl H3yYEHHS
KJIETKH.

Knerka kak menoctHas »xuBasi cucrema. OOmmMe NpPHU3HAKA KIETOK:
3aMKHyTasi Hapy>KHass MemOpana, mosekynbl JIHK kak renerndeckuii ammapar,
CUCTEMa CUHTe3a OelKa.

Tunel KJIETOK: 3yKapuoTHYecKass W Tpokapuotudeckas. OcoOeHHOCTH
CTpOeHHUs MpokapuoTuyeckor kietku. Kierounas crenka 6akrepuit. CtpoeHue
AYKApUOTHYECKON KJIeTKH. OCHOBHBIC OTJIMYHUSA PACTUTEIBLHOM, XWBOTHOM M
rpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAINKC, UX
¢yukuuu. [Inazmaruueckas memOpaHa, e€ cBoiicTBa U pyHkuuu. [{utonnasma u
e€ opranouasl. OpHomemOpaHHble opraHouasl kietku: OIIC, ammapar
lonbmku, nmu3ocomsbl. [1omyaBTOHOMHBIE OPraHOW[IBI KJIETKU: MUTOXOHAPHH,
IIacTUabl.  [IpOUCXOXKAEHWE MUTOXOHAPUM MW IUIACTUA. Buabl I1UIacTu.
HememOpanHbie  opraHoujibl  KJIETKH: pUOOCOMBI, KIETOYHBIA  LIEHTD,
HEHTPUOJIM, PECHUYKH, KT'YTUKU. DYHKIIUU OPTaHOU 0B KJIETKU. BKIIOUeHuUs.

SAnpo — perynaropHsiii eHTp kieTku. CTpoeHue sijapa: saepHas 000I04Ka,
KapHoIuiazMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHcTpanuu:

IToptpetsl: A. Jleenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos,
JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammel:  «PacnpenesneHue XUMHUYECKHX JJIEMEHTOB B  HEXHUBOU
npupojze», «Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.



Tabnumel u cxemsl: «llepronuueckas TabIUIla XUMUYECKUX IJIEMEHTOBY,
«CTpoeHrne MOJEKYIbl BOABD», «buocuHTe3 Oenka», «CTpOoCHHE MOJICKYJIbI
oenkay, «Ctpoenue ¢pepmenta», «Hykmennosbie kuciotel. JJTHK», «Ctpoenue
Monekyiabl  AT®», «CTpoeHHE SYyKapUOTUYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KIETKW», «CTpOEHUE pPACTUTEIBHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKOU  KIeTKu», «CTpoeHue sapa KIETKW», «YTJIEBOABDY,
«JIumua e,

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyIOBaHHME Ji MPOBEICHUS
HAOJIIOICHUM, U3MEPEHUH, SKCIEPUMEHTOB, MHUKpPOIpENnapaThl PacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlabopaTopHbie U NIpaKTHYECKHE PA0OThI:

Jlaboparopuas pabota Ne 1. «M3ydeHwe KaTaUTHUYECKONW aAKTUBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

Jlabopatopnasi pabora Ne 2. «M3yueHue CTpOEHHsI KJIETOK pPAaCTCHHIA,
KUBOTHBIX M OaKTEpHUI MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENaparax u ux
OTICAHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BemiecTB, Wi MeTaboIM3M. AcCUMUIIAIUA (TUTACTUYECKUI 0OMEH)
U JTUCCUMUJISIUS (SHEPTeTUYECKH OOMEH) — JIB€ CTOPOHBI €UHOTO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUs BELIECTB W DHEPTrUU B MOHUMAHUU
MeTadosIu3Ma.

Tunet oOMeHna BemiecTB: aBTOTPOGHBIN W rerepoTpodHbii. Poib
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas (a3el QorocuHTe3a. Peakiuu
dotocunTeza. DddexkTuBHOCT, (oTocuHTe3a. 3HaueHue ¢GOTOCUHTE3a s
KU3HU Ha 3emie. BnusHue ycioBuil cpeabl Ha (POTOCHMHTE3 U CIIOCOOBI
MOBBIIEHUS €T0 MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpyIolue OakTepun. 3HAYCHHE XEMOCHHTE3a
IUIS KM3HHU Ha 3eMIIe.

DHepreTuueckuii oOMEH B KJIETKE. PaclernieHue BellecTB, BbIJICICHUE U
AKKyMYJIUPOBaHUE DSHEPrud B KIETKE. OTambl HIHEPreTHUYECKOro OOMEHa.
I'mukonus. bpoxxenue m ero Buabl. KuciopomHoe OKUCIEHUE, UM KIETOYHOE
JIbIXaHUE. OxkucnurensbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakuuu wmatpuyHoro cunHTe3a. I'eHetmueckas uHdopmanums u JHK.
Peanuzanus renerndyeckoil nHpoOpManuu B KJieTKe. [ eHEeTHUeCcKHuil KOJ U ero
cBoiictBa. Tpanckpumnuus — maTpuuHbiii cunte3 PHK. Tpancnsius — buocuntes
Oenka. Otambel TpaHciasauu. KoampoBanwe aMHHOKHCIOT. Poib pubocoM B
OouocuHTese Oernka.



Hexnerounsie opmbl sxu3HM — BUpyChl. MicTopust oTkpbiTus BupycoB (/1.
N. WBanoBckuii). OCOOCHHOCTH CTPOCHHUS W >KU3HEHHOTO ITMKIIA BHPYCOB.
bakrepnodaru. bonesnm pacTeHMid, >KUBOTHBIX M YEJIOBEKA, BBI3IBACMBIC
Bupycamu. Bupyc nmmynoneduiura yenopeka (BUY) — Bozoyaurens CIIla.
OOpatHast ~ TpaHCKpuUIIMs, peBepraza U  uHTerpasza. [Ipodwunaktuka
pacrpocTpaHEHUs BUPYCHBIX 3a00JI€BaHUIA.

JemoHcTpanuu:

IToptpetsl: H. K. Konbuos, [. Y. BanoBckuii, K. A. Tumupszes.

Tabmuupl u cxembl: «Tumnel mutanus», «Metadonu3zm», « MUTOXOHIPU,
«JHepreTuyeckuit oOMeH», «Xioporact», «Potocuntes», «Ctpoenne [JHK»,
«Ctpoenue u (QPyHKIMOHMpOBaHUE TreHa», «CuHTe3 Oenkay, «l eHeTH4yecKuit
Koq», «Bupyce», «bakrepuodarn», «CTpoeHHE W KMU3HEHHBIM LUK BHUpYyca
CII1/a, 6axtepuodara», «Pemmmkarus JHK.

Oo6opynoanue: mojenu-anunkanuu «Y apoenne JJHK u tpanckpumnimsy»,
«buocunres 6enka», «CTpoeHue KIeTKu», Mmojelb cTpykTrypsl JJHK.

Tema 5. PasMHoOKeHHe 1 MHAMBHUAYAJbHOE PA3BUTHE OPTaHU3MOB.

Kietounblii LMK, WM KU3HEHHBIA UK KiIeTKd. MHTEepdaza u MuUTO3.
[Ipoueccrl, mporekaromue B uHTepdaze. Perumkanus — peakuus MaTpuyHOTO
cunteza JIHK. Ctpoenue xpomocom. XpoOMOCOMHBIH Ha0Op — KapUOTHIIL.
JlunnouaHbI W TalUIOMAHBI ~ XpPOMOCOMHBIE  HAOOpBL.  XPpOMATHU/IBI.
[uTonornuyeckue OCHOBBI PA3MHOXKEHUS W HMHAUBUAYAIBHOTO pPa3BUTHS
OPraHUu3MOB.

Jenenue kinetku — Mmuto3. Craaun muto3a. [Ipoueccsl, mpoucxoasume Ha
PAa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKU CMBICI MUATO34.

[Tporpammupyemasi ruOesb KJIETKH — aronTo3.

®dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrojoe U ToJioBoe. Bumsl
Oecroyioro  pa3MHOXEHHWS: JCJIICHWE HaJABOE, TOYKOBAaHWE OJHO- W
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHNWE OPTraHU3MOB, €I0 3HAUCHUE JIJIS1 CEJICKIIHH.

[TonoBoe pazaMHOXKEHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meito3. Craguu meniosa. [Ipoiiecchl, MpoucXoadie Ha CTaAusIX Meno3a.
IToBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cmbICa u
3Ha4YeHUE MeKo3a.

['ameTorenes — mpouecc oOpa3oBaHMs TMOJOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBble kene3bl: CEeMEHHUKU U SSIMYHUKUA. OO0pa3zoBaHuE U pa3BUTHE MOJIOBBIX
KJIIETOK — rameT (CIepMaTo30u, SUIEKIEeTKa) — CIIepMaTOreHe3 U OBOTCHE3.
OcCo0EHHOCTH CTPOEHHs SHULEKIETOK W CrepMaTo30ua0B. OILIOI0TBOPEHHE.
[TapTenorenes.



NunuBuayanbHoe pa3BuThe (OHTOTEHE3). OMOPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHAIIBHOTO PAa3BUTHS Y TO3BOHOYHBIX KUBOTHBIX:
IpoOsieHue, racTpysnus, opranoreHes. [loctamOpruonampHOE pa3BuUTHE. THIIBI
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL: MPSAMOE, HenpsMoe (JIMUMHOYHOE). BiusHue
cpeabl Ha pa3BUTHE OPraHU3MOB, (haKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpPOACTBA.

Poct u pazButue pacrenuii. OHTOr€He3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHH, CTAINU PA3BUTHSL.

JemoHcTpanuu:

Tabmuupbr U cxembl: «DOpMBI Pa3MHOXKEHHUS OpPraHU3MOBY», «JlBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pAaCTEHUI», «BereratTuBHOEe pa3MHOKEHHE
pactenuity, «J/lenenue knetku Oaktepuit», «CTPOCHHE TMOJOBBIX KJIETOKY,
«Ctpoenue xpoMocoMb», «Knerounbiid iukny, «Pemmmkamusa JJHK», «Muto3y,
«Merozy», «Ilpsmoe U HenpsAMoe pa3BUTUEY», «['aMeToreHe3 y MIIEKONMUTAOIIUX
Y 4eJI0BEKa», « OCHOBHBIC CTAJMU OHTOTEHE3a».

OOGopynoBaHue:  MUKPOCKON,  MHKpompenaparbl  «CrepMaTo30uIbl
MJICKOITUTAIOLIETOY, «INIEKIEeTKa MIIEKOITUTAIOWIETO», «KapnoknHes B KIeTKax
KOpeIlIKa JyKa», MarHuTHas MOJEb-alIuIMKausa «/leseHue KIeTKu», MOJIEINb
JIHK, monxens meTadha3zHoit XpOMOCOMBI.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

Jlaboparopnas padora Ne 3. «HaOmrogeHue mMuTO3a B KIIETKAX KOHUMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHnas padora Ne 4. «M3yueHuwe CTpOCHUS IOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOMpenaparaxj.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

I[Ilpexmer u 3amaum reHetuku. lMcropuss pas3BuTua TeHETUKUA. Poib
[UTOJIOTMM W SMOPHUOJIOTMM B CTAHOBIIEHWW TE€HETHUKH. BKiam poccUiCKUX H
3apyOCKHBIX  YYEHBIX B  pa3BUTHE TEHETUKU. METOabl  TeHETHUKH
(ruOpUAOJIOTUYECKUN,  LUUTOTCHETHUYECKUH,  MOJIEKYJISIPHO-T€HETUYECKUN).
OCHOBHBIEC TEHETUUECKHUE MOHATUS. [ eHeTHUeCKass CUMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpEIIUBAHUM.

3aKOHOMEpPHOCTM  HACJEAOBaHWS  IPU3HAKOB, YyCTaHOBIeHHble [
Mennenem. MoHOTHOpUHOE CKpelMBaHUE. 3aKOH €IMHO00pa3usi THOPHUIOB
nepBoro mnokosieHud. IIpaBuino J1OMUHUpPOBaHUA. 3aKOH paCIICIICHUA
npu3HaKkoB. ['unore3a yuctotsl raMet. [1oHOE ¥ HEeMOJHOE TOMUHUPOBAHUE.

JluruOpuaHoe CKpemuBaHWe. 3aKOH HE3aBUCUMOTO  HACJIECIOBaHUS
Mpu3HaKoB. [luTOoreHeTHYEeCKNEe OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upymoliee CKpPEIIMBAHUE. Hcnons3oBaHue AHAIM3UPYIOIIETO
CKpEILUBAHUS JIJIs1 ONIPEICIICHHS TEHOTHUIA OCOOHU.



CuerieHHoe HacienoBaHue mpu3HakoB. Pab6ora T. Moprana 1o
CLUCIUICHHOMY HACJICIOBaHUIO TeHOB. Hapyiienue cuemieHuss TE€HOB B
pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHAas1 TEOPUS HACIIEICTBEHHOCTHU. | €HETUYECKHE KaPTHI.

I'enetnka nona. XpoMOCOMHOE ONPEAEIEHUE MOJA. AYTOCOMBI U MOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHble M TeTeporaMeTHble OpraHu3Mbl. HacienoBanue
MPU3HAKOB, CIIEMIJIEHHBIX C MOJIOM.

N3MeHYHnBOCTD. Bunpr U3MEHYUBOCTHU: HEHACJIEICTBEHHAs "
HaclleACTBeHHass. Ponb cpeabl B HEHACHEACTBEHHOM  HM3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHON H3MEHYMBOCTH. BapuanuoHHBIN psg u
BapualnnoHHas KpuBas. Hopma peakumu npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHbIC MPU3HAKA M WX HOpMa peakuuu. CBOMCTBA MOIU(PHUKATUOHHOM
U3MEHUYHUBOCTH.

HacnencTBenHasi, i reHOTUIIMYECKAs,, ©3MEHYMBOCTh. KoMOMHATHBHAS
M3MEHYMBOCTb. Melo3 MW TMOJOBOW NpoLEecC — OCHOBa KOMOMHATUBHOMN
M3MEHYMBOCTH. MyTanMoHHass W3MEH4YUMBOCTh. Kitaccudukanus MyTanui:
TEHHbIE, XPOMOCOMHBIC, TE€HOMHbIE. YacToTa W NOPUYUHBI MYyTalHM.
Mytarennbie ¢GakTopbl. 3aKOH TOMOJIOTMYECKHX PSJIOB B HACIEACTBEHHOM
u3MeHunBocty H. 1. BaBuiosa.

BuesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOJbI T€HETUKHU
YEJI0BEKA: reHeaJOrunueCcKui, OJIM3HEIOBBIH, LIUTOTEHETUYECKUI,
OMOXUMUYECKUM, MOJIEKYIsIpHO-TeHeTHYeCKuil. COBpPEeMEHHOE OIpe/eicHHe
TE€HOTHUIIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YUCJIE C
nmomomnieio [II[P-ananm3a. HacmencTBeHHbIe 3a005€BaHUS YEIOBEKA: T'CHHEIC
0oJie3HH, 00JIE3HU C HACJICICTBEHHOM MPEapaciooKeHHOCThIO, XPOMOCOMHBIEC
6onesnn. ComMaTthyeckue W TeHepaTuBHbIE MyTanuu. CTBOJOBBIE KIIETKH.
[TpunHIUTIBEI 310pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, TPOPIIAKTUKA U JICHCHHUS
reHeTUYeCKuX Oosie3Hel. MeauKo-reHeThUeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHHE
MEIMIIMHCKOW TEHETUKH B MNPEAOTBPAIICHUM M JICUCHUH TE€HETUYECKUX
3a00seBaHUH YellOBEKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Uersepuxos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabmuupr u  cxembl: «MOHOTMOPUAHOE  CKpEIIMBAaHUE U €ro
LIUTOTEHETUYECKAasi OCHOBa», «3aKOH pPAaCHICIUVIEHUS U €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH 4YHCTOTBI TameT», «JlurubpumHoe CKpenmBaHue,
«lluTonmornueckne  OCHOBBI ~ TUTHOPUIHOTO  CKpemuBaHus», «Meiho3y,
«B3auMonencTBrEe aJJICNIbHBIX TEHOBY», «l €HEeTHYeCKHEe KapThl PACTCHUH,



KUBOTHBIX U 4YeJIOBeKa», «I'eHeTuka mona», «3aKOHOMEPHOCTH HACIIEOBaHMUS,
CLUEIUIEHHOTO0 C TmojaoM», «KapuoTumbl YenoBeka W KUBOTHBIX», «Buabl
M3MEHYUBOCTHY, «MoaudukanmonHas U3MeHUUBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrKa rpymnim KpoBu», «MyTanmoHHasi U3MEHUHUBOCTDY.

O6opynoBanue: MoOJENH-aNIUIUKAMu «MOHOTUOPUAHOE CKpEIIMBaHUEY,
«HenonmHnoe nomuHupoBaHuey, «JlurnOpuanoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOII W MHUKpompemnapaT «Jlpo3zoduna» (Hopma, MyTamuu
(GopMBI KPBUILEB M OKPACKH Tela), repoapuit «I opox moceBHOM».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThi:

Jlabopatopnast pabora Ne 5. «M3ydyeHue pe3ysibTaToB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPEIapaTaxy.

Jlabopatopnas  pabora Ne 6. «M3ydyenue MoaAUUKAIMOHHON
U3MEHUYHMBOCTH, IOCTPOCHUE BAPUALIMOHHOI'O PsAJla U BAPUALIMOHHON KPUBOW.

JlabopatopHast padota Ne 7. « AHanu3 myTanuii y 1po30¢puibl Ha TOTOBBIX
MHKpOIpenapaTax.

[Ipaktyeckas pabora Ne 2. «CocrTaBiieHHME W aHajIu3 POIOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuusi opranu3zmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa M Mpouecc. 3apokKACHUE CENEKIUHA U JIOMECTHKALIHS.
VYuenue H. M. BaBwioBa 0 MEHTpax MNPOUCXOXKICHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHUi. LIeHTpbl MpOUCX0XKAEHNS TOMAIIHUX KUBOTHBIX. COpT,
10poJa, IITaMM.

CoBpeMeHHbIE METObI CeNeKIU. MacCOBBIM U UHANBUYATbHBINA OTOOPHI
B CEJIEKIIMM PACTEHUI W KUBOTHBIX. OleHKa 3KcTephepa. bin3kopoacTBEHHOE
cKpemuBanue — UHOpuAMHT. Yucrtass nuHus. CKpelMBaHWE YHUCTBIX JIMHUM.
I'ereposuc, unu rudbpuaHas cuna. HepocTBeHHOE CKpelllMBaHue — ayTOPUAMHT.
Otnanénnass rubpummsanuss u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJyYEHUE TOJIUILIONIOB. JIOCTHMXKEHUSI CENeKUMU PACTeHUH, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib MPOW3BOJACTBA. [ €HHAsT MHXKECHEpHS. DTambl
co3ganusi pexomOuHanTHOM JIHK um Tpancrennbix opranu3moB. Kierounas
nHxeHepus. Knerounele  KynabTypbl. MUMKpPOKIOHAIBHOE  Pa3MHOXKEHHE
pacrenuil. KiloHMpOBaHHWE BBICOKONPOAYKTHMBHBIX CEIIbCKOXO3SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTUYECKHE U ATHUYeckue mnpoodsiembl. MO — reHetnuecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JlemoHCTpauuu:

IToprpetsr: H. M. Basunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBanoB.



Tabmumpl u cxembl: kapta «LIeHTpBI MPOUCXOXKACHUS W MHOTOO0Opa3Hs
KyIbTYpHBIX  pacTeHmit», «[lopoapl momamHux KUBOTHBIX», «CopTa
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpumuzanus», «PaboTsl akagemuka
M. ®@. UBanoBay, «llomumnonaus», «O0beKThl OMOTEXHOJIOTUNY, «KieTounble
KyJbTYpsl M KJIOHHpOBaHUE», «KOHCTpynpoBaHHE U TEPEHOC TI'€HOB,
XPOMOCOM.

ObopynoBaHue: MyJSDKM IUIOJOB M KOPHEIUIONOB JUKUX (GOopM |
KYJIBTYPHBIX COPTOB pacTeHuil, repoapuii «CenbcKOX035HCTBEHHBIE PACTEHUS».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThi:

Okckypeusi «OCHOBHBIE METOABl M JOCTH)KEHHS CEJIEKUMU PACTEHUH U
KUBOTHBIX  (Ha  CENIEKIIMOHHYIO  CTaHIMIO,  IJIEMEHHYI0  depmy,
COPTOUCIIBITATEIILHBIA y4acCTOK, B TEIUIMYHOE XO3SMCTBO, JabOpaTopHio
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHSL.

[Ipennochulk BO3HMKHOBEHHS SBOJIOLIMOHHOW TEOPUU. DBOIIOLMOHHAS
Teopus U €€ MecTo B OMOJIOoruu. BiusiHue 3BOIIOLIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTHY U APYTHUX HAYK.

CBugerenscTBa 3BONIIONMU. [lameoHTONOrMYECKUE: TOCIIEI0BATENbHOCTh
MOSIBJIEHUSI BHUJOB B TMAJCOHTOJOTMYECKON JIETOMHUCH, MEPEXOIHbIE (OPMBI.
buoreorpapuyeckue: cXoACTBO M paznuuue ¢GayH U (GJIOp MATEPUKOB H
OCTpPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA M Pa3luyusi dMOPHOHOB Pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pPyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHUE: CXOICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MyTeH y BCeX
OpraHU3MOB.

OpomonnonHas Tteopust Y. JlapBuna. Ilpenmnochbuiku BO3HUKHOBEHHS
napBUHU3MA. JIBMXKyIIUe CUJIBI ABOMIONUU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3sMHOXKEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONIPEAEIEHHA N3MEHUUBOCTD,
O6opb0a 3a CyIlecCTBOBAHKE, €CTECTBEHHBIN O0TOOD).

Cuntetnyeckas teopus 3Bostonuu (CTI) n €€ 0OCHOBHBIE MOJOKEHHUS.

MukposBosonus. [Tonynsuuys kak eIMHUIA BUIA U SBOJIIOIUU.

JIBrxyiiue cuiibl ((hakTOphl) SBOJIIOLMKA BUJOB B MpUpoie. MyTallMOHHBIH
npolecc 1 KOMOMHATUBHAS W3MEHYMBOCTH. [lOMynsiiiMOHHbIE BOJNHBI U Apend
reHoB. M30i1us 1 MUrpanus.



EctectBennblii oTO0Op — Hampabisitomuil ¢aktop 3Boouud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoO0IeHHOCTh OPraHU3MOB Kak pe3ysibTaT 3BOMIONHUH. [Ipumepsl
IPUCIIOCOOJIEHUH y OpraHu3MOB. ApoMop(03bl U UAMOAAANTALIUY.

Bun wu BumooGpasoBanme. Kpurepuum Buzma. OcHOBHbIE  (OpPMBI
BH1000pa3oBaHus: reorpaduueckoe, YKOJIOTHIECKOE.

MaxkposBomorusi.  Dopmbl  3BoNOIMK:  PUIIETUYECKAs, JAUBEPreHTHAs,
KOHBEpreHTHasi, napajuienpHas. HeoOpaTtuMocTs 3BOIOIMH.

[Tpoucxoxnenune OT HECIEeIIUATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnenuanu3anusa. AJTanTUBHAS paIAALIUS.
JleMmoHcTpanuu:

[Toprpersr: K. JIunnei, X. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mroiep, A. H. CeBepiios.

Tabmumsrt u  cxembl: «Pa3BuTHE OpraHu4eckoro Mupa Ha 3emiey,
«3apoIbIIIA TO3BOHOYHBIX KUBOTHBIX», «ApXxeonTepukcy, «DopMbl 00pbObI 3a
CyllecTBOBaHME», «EcTecTBEHHBIN 0TOOpP», « MHOroo0Opasue copToB pacTEHUN,
«MHoroobpazue  mopon  KUBOTHbIX»,  «llomymauum», «MyTraunoHHas
U3MEHYUBOCTBY», «Apomopdo3bl», «Mnnoaganranumy», «O0mas aereHepanus,
«/IBmxymue cuibl 3Bosrounn», «Kapra-cxema mapuipyra myrewmectsus Y.
HapBuna», «bopbs0a 3a cymiectBoBaHuey, «IIprucnoco0IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BuI000pa3oBaHuE», « IKOJOTHUECKOE BUI000pa30BAHUE).

ObopynoBaHHe: KOJUIEKIUS HACEKOMBIX C Pa3jIMYHBIMU TUIIAMU OKPAacKH,
Ha0Op IMJIOJIOB U CeMsIH, KosuleKuus «[IpuMepsl 3alIUTHBIX MPUCTIOCOONICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIEC HAIPaBICHUS 3BOIIOLUN», 00bEMHAST MOJIEIH
«CTtpoeHnue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpapuueckass kapra Mupa, Koswekuus «DopMbl COXPaHHOCTH
HCKOIIA€MbIX JKMBOTHBIX M pacTeHui», Mojaenb ammumkanus «llepekpéct
XpOMOCOM», BIIaXHble mpenapaTel «Pa3Butue Hacekomoro», «Pa3Butue
JATYLIKW», MUKporipenapar «/po3oduna» (Hopma, MmyTauuu GopMbl KPbUIbEB U
OKpAacku Teja).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnast pabora Ne 1. «CpaBHEHHE BHIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlabopatopHas pabora Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma
U €€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE M Pa3BUTHE KU3HHM Ha 3emuJie.

JloHay4YHbIE TPENCTABICHUS O 3apOXKACHHM XU3HHU. HaydHble runotessl
BO3HUKHOBEHHUSI KM3HM Ha 3emiie: aOMOreHe3 M MaHCHepMus. XUMUYeCcKas
ABONIONUSA. AOMOTEHHBIM CUHTE3 OPraHMYECKHX BELIECTB U3 HEOPTaHWYECKUX.



DKCIEpUMEHTAIbHOE TMOATBEPKICHUE XUMUYECKoW »sBomtonuu. HauvanbHbie
stanel Ouonormyeckod sBomtouuu. I[mnoresa PHK-mupa. dopmupoBanue
MeMOpaHHBIX CTPYKTYpP W BOSHUKHOBEHHE MPOTOKJICTKU. [IepBhle KIETKH U WX
sBOJIOLMS. POPMHUPOBAHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButne xxu3Hu Ha 3emiie o spaM u nepuonaM. Karapxei. Apxerckas u
mpotepo3oiickas dpbl. [lameosolickas 3pa w €€ TEpHOIbl: KEeMOPUUCKUM,
OpPIOBUKCKHUH, CUITYPUUCKNN, TEBOHCKU, KAMEHHOYTOJIbHBIN, TIEPMCKHU.

Me3o3o0Kickas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3olickags »9pa W €€ TepuoJbl: TNaJeOreHOBBIM, HEOTCHOBBIMH,
AHTPOMNOT€HOBBIN.

XapakTepuCTUKa KJIMMAaTa U T€0JIOTUYECKUX MPoreccoB. OCHOBHBIE 3TAIlbI
ABOJIIOIMU PACTUTEIBHOTO W KMBOTHOTO MHpa. ApomMopo3bl y pacTeHUU Hu
XKUBOTHBIX. [losiBIIEHNE, pacBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOrO0 MHpa KaK OTpakeHUE 3BOMOUUHU. OCHOBHBIE
CHCTEMATHUYECKHUE TPYIIbI OPTaHU3MOB.

OBoyonsg ~ 4YenoBeKa.  AHTpomoJiormss — Kak  Hayka.  Pa3Butme
MPEJICTABIICHU O  TMPOUCXOXKJICHUU  4eJoBeKa. MeToabl  M3y4YCHMS
anTtpornorene3a. (CxoacTBa W pa3nuyusi  4YEJIOBEKAa W HKUBOTHBIX.
CucreMaTuuecKoe MOJIOKEHUE YETIOBEKa.

JBuwxymue  cuibl  (dakTopel)  aHTpororenesa.  HacnenctenHas
M3MEHYMBOCTh W €CTECTBEHHBIM 0TOOp. OOUIECTBEHHBI 00pa3 KU3HH,
U3TOTOBJIEHUE OPYJIUI TPyZAa, MBIIILICHHE, PEYb.

OcHOBHBIE CTaguM U BETBU OHBOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH,
Uenosek ymenbid, YenoBek mnpsMoxoasmuid, YenoBeK HeEaHAEPTAIbCKUU,
UenoBek pazyMHblil. Haxonku MCKOMAEMBIX OCTATKOB, BPEMsI CYIIECTBOBAHMS,
00J1aCTh pacpOCTPaHEHUSI, 00BEM TOJIOBHOTO MO3Tra, 00pa3 *U3HU, OPYAUS.

YenoBeueckne pacbl. OcHOBHBIE OOJBIIME PAChl:  €BPONCOHIHAS
(eBpaswmiickasi), HErpo-aBCTpaJioWJHasi (IKBaTOpHUANIbHASI), MOHIOJIOWIHAS
(a3uarcko-amepukaHckasi). UepTbl NIPUCIIOCOOJIGHHOCTH  MPEIACTAaBUTENCH
YEJIOBEYECKUX pac K YCIOBUSAM CYLIECTBOBAHMS. ENMHCTBO 4elOBEUECKUX pac.
Kputuka pacusma.

JdemoHcTpanuu:

IToptpetsl: @. Penn, JI. Ilactep, A. . Onapun, C. Mumiep, I'. FOpu, 4.
JapBuH.

Tabnuupl u cxembl: «Bo3HukHoBeHue ConHeuHOW cuctembl», «Pa3Butue
opraHuueckoro Mwupa», «PactutenbHasi KieTka», <OKUBOTHas KIIETKay,
«IIpokapuoTnueckas kierka», «CoBpeMEeHHasi CUCTEMa OPraHUYECKOr0 MUPay,
«CpaBHEHHE aHATOMHYECKHX YE€pPT CTPOCHUS UYETOBEKAa M UYEJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKUX HAXOJOK MPEIKOB



COBPEMEHHOTO YEJOBEKay», «JlpeBHenmmue moan», «Ipesaue moan», «llepsbie
COBPEMEHHBIE JIOIN», «HemoBeUeCKrue paco».

Ob6opynoBanue: Mymspku — «lIpoucxoxkaenue  yenoBeka»  (OrOCTBI
aBCTpaJIONUTEKA, MUTEKAHTPOIA, HEaHJepTaiblla, KPOMAHbOHIIA), CICNKU WA
U300paKEHUS KaMEHHBIX OpYyIUi MEepPBOOBITHOTO ueIoBeKa (KaMHU-YOMIEPHI,
pyoOuna, ckpebma), TeOXpOHOJOTHYECKas TabmuIa, KOJUIeKIus «DopMbl
COXPAHHOCTHU UCKOMAEMbIX )KUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padota Ne 1. «/M3yueHne UCKOMAEMBbIX OCTATKOB PACTCHHM
Y KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcHsi «DBOJIIOLMS OPTaHMYECKOr0 MUpa Ha 3emJie» (B €CTECTBEHHO-
Hay4YHbIU WIN KpaeBEAUYECKUN My3€eil).

Tema 3. Opranu3msl U OKpYy Kamolas cpeaa.

DOkoyorud Kak HaykKa. 3aJadyd MW pa3lesbl  AKOJOTMH. MeTomsl
AKOJIOTUYECKUX HCCIIEJOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.

Cpenpl oOuTaHusl OpraHMW3MOB: BOAHAs, HA3€MHO-BO3/1yIlIHAs], TOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonoruueckue (axtoprl. Kiaccudukanus skonorudeckux (HakTopos:
abnoTuyeckre, OMOTHYECKHME M aHTpONOreHHble. JlefCTBUE 3KOJIOTMYECKUX
(aKTOpOB Ha OPTAHU3MBL.

AOuoTHYecKue (baKkTOpHI: CBET, TeMmIeparypa, BJIAXKHOCTb.
®oronepuonusm. IIpucnocobseHuss opraHU3MOB K JEHCTBUIO aOMOTUYECKUX
¢daktopoB. buonornueckue puTMBI.

buotnueckue  daktopbl. Buabl  OMOTHYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuMOM03 U ero ¢opmbl. Ilapaszutusm,
KOOTeparnus, MyTyaJlu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIECOHHYECTBO).
AMeHcanu3M, HeHTpanm3M. 3HauyeHHe OMOTHYSCKHX B3aUMOACHCTBHM IS
CYILIECTBOBAHMS OPIaHU3MOB B IMIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU mnomnyisanud. OCHOBHbIE TOKa3aTelu
NOMYJISIUU: YUCIEHHOCTb, MIOTHOCTb, POXAA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuKa YuCI€HHOCTH MOMYJISIIUNA U €€ PeryJIsiiusl.

JdemoHcTpanuu:

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

Tabnuupl u cxemsbl: kapta «[Ipupoanbie 30Hb1 3eMin», «Cpeabl oOuTaHus
opranu3zMoBy», «®Dortonepuoauzmy, «llonmynsuumn», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TOMYJsuK nHy30puu-TyPenprny, «[Iumesrie enm.

JlabopaTopHble M mpaKkTHYecKHe padoThbI:



JlabopatopHas padota Ne 3. «Mopdosorndeckiue 0COOEHHOCTH PACTCHHMA
13 Pa3HBIX MECT OOUTAHUS.

Jlaboparopuass pabora Ne 4. «BnusHue cBera Ha pPOCT U pPa3BUTHE
YEPEHKOB KOJICYCa.

[Ipaktuueckas pabora No 2. «[loAcu€r MIOTHOCTH MOMYJSUMNA Pa3HBIX
BHUJIOB PACTCHUIN.

Tema 4. Coo0mecTBa 1 IKOJIOrHYeCKHEe CUCTEMBI.

Coo01iecTBO Oopranu3zMoB — OuoleHo3. CTpyKTypbl OMOIIEHO3a: BUI0Bas,
IpOCTpaHCTBEHHasA, Tpoduyeckas (mumieBas). Bunbl-gomunantsl. CBsS3u B
OuonEeHo3e.

DKOJIOTUYECKUE CUCTeMBI (dKocucTeMbl). [loHatne 00 sKocucTeme u
ouoreorneHo3e. DOYHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEmIECTB M TIOTOK OJHEPrUU B
skocucteme. Tpoduueckue (MuiLEBbIe) YPOBHU SKOCHCTEMBI. [IuieBrbie nenu u
cetu. OCHOBHbIE TIOKa3aTelMd  JKOCUCTEMBI: Omomacca, MPOIYKIIHS.
DKOJIOTUYECKUE MUPAMUJIbL: MPOAYKIIUU, YUCIEHHOCTH, Onomacchl. CBOICTBa
AKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIsius, pa3BuThe. CyKueccus.

IIpupoaHbIe 3KOCHCTEMBI. DKOCHCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
WJIM IIUPOKOJIUCTBEHHOTO JIEca.

AHTpONOreHHBIE AKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHoobOpaszue kak (akTop ycrouuBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuribl, cocTaB U CTPyKTypa
ouocdepnl. Kuoe BemiectBo U ero QpyHkuuu. OcobeHHOCTH OMochepsl Kak
rJ100anbHONM HKOCUCTEMBI. [[MHaMHUyeckoe paBHOBECHME M OOpaTHasl CBSI3b B
ouocdepe.

KpyroBopotbl BemectB U OWOTCOXMMHUYECKHE ITUKIBI  DJIEMEHTOB
(yraepona, azora). 30HaIBHOCThL OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoeyectBO B Ouochepe 3eMind. AHTPOINOIEHHbIE HW3MEHEHUS B
ouocdepe. ['modanbHbIE YKOJIOTHYECKUE TTPOOTIEMBI.

CocyiecTBoBaHue IPUPOLBI 17} YEeJI0BEYECTBA. CoxpaHneHnue
OuopazHooOpa3usi Kak  OCHOBa  ycrouumBoctH  Omocdepnl.  OcHOBa
PalMOHAIIBHOTO YIPABJICHUS] MPUPOJHBIMU pecypcaMu M HMX HCIOJIb30BaHUE.
JlocTxkeHrst OMOJIOTHH U OXPaHa MPUPO/IBI.

JemMoHCcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupl u cxemsl: «lIumessle nenm», «bUOLNEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie coobmiectBay, «llenu nuTaHus», «IKoJOTHUYECKAs] MHUPAMUJIAY,



«buochepa wu dyemoBek», «IKOCHUCTEMA IMMPOKOJMCTBEHHOTO  JIECay,
«JKocucTeMa XBOWHOro Jeca», «bHOLIEHO3 BOJOEMa», «ATPOLIEHO3,
«IIpumepHBIE aHTPONOTE€HHBIE BO3ACUCTBHS Ha NpuUpony», «Baxueimme
VMCTOYHUKH 3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOI», «llouBa — BaykHewumias
coctaBisitomas ouochepr», «Daktopel nerpamanuu mouBy, «llapHUKOBBIIM
ahdex», «DakToppl PATUOAKTHBHOTO 3arps3HeHus Oumocdepb», «OOmIas
cTpykTypa ouochepri», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIM
sKkpaH Ouocheps», «Kpyrosopot yriaepoaa B ouocheper, «KpyroBopot azora B
IIPUPOIE».

O6opynoBanue: Mojeb-anmuMKaus « TurnuyHeie OMOIIEHO3bDY, repobapuid
«PacturenbHble  cooOiiecTBay, Kojuiekuuu  «buorenos», «Bpeautenu
BOKHEHIINX CEIIbCKOXO3SUCTBEHHBIX KYJIbTYp», TepOapuu U KOJUICKIIMHU
pPacTeHHII W KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM AKOJOTHUYECKUM CpPYIIam
onHoro Buna, Kpacnas xkuura Poccuiickoit ®enepanuu, u300pakeHUs
OXpaHSIEMbIX BUJOB PACTCHUMN U KUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMEBI 110
BMOJIOTUN HA BA30BOM VYPOBHE CPEJHEI'O OBLIET'O
OBPA30OBAHUIA

Cormacuo ®I'OC COO, ycraHaBIuBarOTCS TpeOOBaHMS K pe3yJjbTaTaM
OCBOCHMs OOy4aroIMMUCS IpOorpaMM cpenHero oomero oOpa3oBaHUs:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TMYHOCTHBIX pe3yJIbTaTOB OCBOCHUS IMpeaMera «bruojaorus»
BBIZICJICHBl  CIIEAYIONIME  COCTAaBJSIOLIME:  OCO3HAaHUE  OOYYarOLIMMHUCS
POCCHICKOM Tpa)KJIaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITENIBHOCTH M CaMOOIPENEICHUI0, HAJIMYME MOTHUBALIMU K OOYUYEHMIO
OMOJIOTHH, TIEJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOCKICHUM JTMYHOCTU HA
OCHOBE KJIFOUEBBIX IIEHHOCTEd W HMCTOPUYECKUX TPAIULHUA Ppa3BUTHUA
OMOJIOTUYECKOTO  3HAHMS, TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOIIMXCA
PYKOBOJICTBOBATbCSI B  CBOEH  JICSATENIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMHM, MPUCYIIUMHU CHCTEME OMOJIOTHYEeCKOro oOpa3oBaHMs, HaIHYue
HKOJIOTMYECKOTO TMPAaBOCO3HAHMSI, CIOCOOHOCTH CTaBUTh LEIM U CTPOUTH
KU3HEHHbIC TIJIaHBbI.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHUS ITpeAMeETa «bHOJOTHS) TOCTUTAIOTCS B
€AMHCTBE Y4Yye€OHOM M BOCIUTATEIBHON NEATEIbHOCTH B COOTBETCTBUHM C
TPAAULMOHHBIMUA  POCCHUMCKHUMH  COLUMOKYJIbTYPHBIMH, HWCTOPUYECKHUMHU H
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MPABUIAMH U
HOpMaMHM  TIOBEJIEHUS W  CHOCOOCTBYIOT  IpollecCaM  CaMOIIO3HAHMS,
CaMOBOCIIUTAHUSI U CaMOPA3BUTHUS, Pa3BUTUS BHYTPEHHEW MO3WLMU JIMYHOCTH,
MaTpuOTU3Ma, YBAXKEHUS K 3aKOHY M TMPaBOIMOPSAKY, YEJIOBEKY Tpyla H
CTapuieMy TOKOJIEHHIO, B3aUMHOTO YBaKCHMs, OEpEXKHOr0 OTHOIICHUS K
KyJbTYpHOMY HacJ€AUI0 U TPAJUUUSIM MHOTOHAIMOHAIBHOTO Hapojaa
Poccuiickon denepanuu, NpupoAE U OKPYKAKOLIEH Cpele.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS y4deOHOro mnpenMera «buonorus
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CHOCOOHOCTh  OOYYaroIIMXCs
PYKOBOJICTBOBAThCSl C(HOPMHUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH,
CUCTEMOI 1IEHHOCTHBIX OpPHEHTAILMM, MO3UTUBHBIX BHYTPEHHUX YOEKIACHUH,
COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSM POCCHUHCKOIO  OOLIECTBA,
paclIMpEeHre KU3HEHHOTO OMNbITa MW OMNbITa JACATEIbHOCTH B IMPOLECCE
peanu3alyy OCHOBHBIX HANpPABJICHH BOCIHMTATEIBHON JAESITEIBHOCTH, B TOM
YUCJIE B YACTU:



1) rpa:kaIaHCcKOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIMKM  OOydYaromIerocss  Kak
AKTUBHOTO W OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO O0IIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHAa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH MPHU CO3JaHUU
y4eOHBIX TIPOEKTOB, PEIICHUU YIeOHBIX M TT0O3HABATEIBHBIX 3a7a4, BHIMTOTHECHUN
OMOJIOTUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH  OTPEENATh COOCTBEHHYIO TO3HUIIMIO MO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE YUYUTHIBaTh B CBOUX JEUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTUBHOIO
B3aUMO/JICUCTBUS JIIOJEH C PA3HBIMHU YOCKIACHUAMHU, KYJIbTYPHBIMU [IEHHOCTSIMHU
U COI[MAJIbHBIM IOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, IMO3HABATENIBHBIX U MCCJIEAOBATEIbCKUX 3aJay, YBaXXUTEIBHOTO
OTHOIIIEHUSI K MHEHHIO OIIMOHEHTOB MpPHU OOCYXJIEHUH CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJIECHTUYHOCTH,
MaTpuoOTU3Ma, YBAXXEHHUS K CBOEMY HApOAy, UyBCTBAa OTBETCTBEHHOCTU TMEpPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOK PoauHy, CBOM SI3BIK U KYJIbTYpY,
MPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

EHHOCTHOE OTHOIICHUE K NPUPOJHOMY HACIEAUI0 W NaMITHUKAM
MPUPOJIbI, NOCTWXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CHOpPTE, TEXHOJOTHSX,
TpyZe;

CIIOCOOHOCTh OIICHWBATh BKJAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE U
pa3BUTHE OMOJIOTMH, TIOHMMAaHHS 3HAYCHHs] OWOJIOTMM B TO3HAHUHM 3aKOHOB
MPUPO/IbI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujenHas yoexxaEHHOCTh, TOTOBHOCTh K CIY>KEHHUIO W 3amute OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE JIyXOBHBIX LIEHHOCTEW POCCUNCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYyIIETo;



OTBETCTBEHHOE OTHOILIEHHE K CBOMM pOJMTENSIM, CO3JaHHI0 CEMbU Ha
OCHOBE OCO3HAaHHOT'O MPUHATHUS LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBHHU C
TpaguuuamMu Haponos Poccun;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKJIIOYAsi 3CTETUKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHUE SMOLMOHAIIBHOTO BO3ACHCTBUS JKMBOM TPUPOIBI U €€
IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBbIX BUJIaX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pu3nueckoro BocnuTanus, GJOPMHUPOBAHHUS KYJLTYPHI 310POBbSA U
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

NOHUMAaHUE M pealu3alus 3J0pOBOro M 0e30macHoro obpasa KU3HU
(3mopoBOE  MHUTaHUE, COONIOACHUE TUTMEHHMYECKHMX TIPaBWI W HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATUM U OTHAbIXa, pEryispHas Qu3ndecKas
AKTUBHOCTbH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHUMAHHE IIEHHOCTU NpaBUJl HWHIMBHUAYaJIbHOTO M KOJUIEKTUBHOTO
0e30macHOr0 TOBENEHUS B CHUTYalUsX, YTPOKAIOMIMX 3J0POBBI0 M KU3HU
JIIOICH;

OCO3HAHME MOCJICICTBUI U HEPUSITUS BPEIHBIX MPUBBIYEK (YyHOTpeOIeHUS
aJIKOr0Jisl, HAPKOTHKOB, KYPEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTePCTBa, TPYAOI00HE;

TOTOBHOCTh K aKTUBHOM JESATEIbHOCTU TEXHOJOTUYECKOW U COIMabHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIaHUPOBATH u
CaMOCTOSITENIbHO BBITIOIHATH TaKyIO AESTEIbHOCTD;

WHTEpEC K Pa3INIHbIM chepaM mpodecCHOHATBHOM NS TEIbHOCTH, YMEHHE
COBEpILIaTh OCO3HAHHBIA BBIOOP Oynymiell mnpodeccuu U peam30BbIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O M CaMOOOpa3OBaHUIO Ha
MNPOTSKECHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTUYECKU LIEeTIECO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHNUS;

MOBBINICHUE YPOBHS DJKOJIOTHYECKOW KYJIbTYPBI: MPUOOpPETEHHE OIbITa
IJJAHUPOBAHMSI TIOCTYNKOB M OLEHKM MX BO3MOXKHBIX IOCHEACTBUN JiA
OKPYXarouen Cpeabl;



OCO3HaHUE TJI00ATBFHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTel ux
pEIICHNUS;

CIIOCOOHOCTh HCIMOJB30BaTh MpPUOOpETaeMble NPU H3YYCHHH OHOJIOTUU
3HaHHWA W YMEHHUS IpU pEHIEHUH NOpoO0JieM, CBSI3aHHBIX C palMOHAIbHBIM
IPUPOJIONOIb30BAaHUEM  (COONIOJEHUE IMpaBWJI IOBEAEHUS B  IPUPOJIE,
HAIpPaBJICHHBIX HA COXpPAaHEHHE PAaBHOBECHS B JKOCHUCTEMaX, OXpaHy BHJIOB,
aKOocuCTeM, Orochepn);

aKTUBHOE HENpUATHE JAEWCTBUM, NPHUHOCSAIIMX BpEd OKpYKarouei
OPUPOJTHOM cpenie, YMEHUE IMPOrHO3UPOBATh HEOJIArONPUITHBIE 3KOJIOTUYECKHUE
HOCJIEACTBUS IPEANPUHUMAEMBIX IEHCTBUI U NPEIOTBPAILATh UX;

HAJIMYUE PA3BUTOTO  OSKOJOTHYECKOTO  MBIIUICHHUS, OSKOJIOTHYECKOH
KyJbTYpbI, OMbBITA JEATEIBHOCTH HKOJOTHYECKON HANpaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS UMU B I103HABATEIbHONM, KOMMYHUKAaTUBHOM U COLMATbHON
IOPAaKTHUKE, TOTOBHOCTH K YyYacTUI0O B  IPAKTHUYECKOH  JI€ATEIbHOCTH
HKOJIOTMYECKOI HAMPaBICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOT'O Ha JAHAaiore
KYJITYp, CHOCOOCTBYIOLLEIO OCO3HAHHIO CBOEr0 MECTa B TMOJUKYJIBTYPHOM
MUDE;

COBEpIIICHCTBOBAHNE SI3BIKOBOM M YHTATEIBCKOW KYJIBTYPHI KaK CpeACTBa
B3aUMOJEHCTBUS MEXKAY JIIOIbMU U TO3HAHUS MUPA;

NOHMMaHUE CHEeHU(PHUKH OMOJOTMM KaK HayKd, OCO3HaHHUS €€ poju B
(opMUPOBAHMN PALIMOHAIBHOIO HAYYHOTO MBIIUIEHUS, CO3/IaHUU LEIOCTHOTO
MpeCTaBICHUS] 00 OKPYXKaIOIIeM MUpE KaK O €AMHCTBE MPUPOABI, YeTIOBEKa U
oOmiecTBa, B MO3HAHUM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W pPElIeHUH MpoOieM
COXPaHEHUsI IPUPOJITHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAUUMOCTH OMOJIOTUH JUIsl COBPEMEHHOM LIMBUJIN3ALINN:
oOecrievueHrss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHIA, CIOCOOHBIX pEIaTh PECYpPCHBIE TPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJA U3 TNIOOATBHBIX SKOJOTHYECKUX MPoOIeM
u obecrieueHUsl TMepexoja K YCTOMUMBOMY Ppa3BUTHIO, palOHAIBHOMY
MCIOJIb30BAaHUIO MPHUPOAHBIX PECYpcoB M (OPMUPOBAHMIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OHOJOTMYECKMX 3HAHMA B IEJIAX
MOBBIICHUST OOIIEH KyJIbTypbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIHOHAJIbHOM  TIPaMOTHOCTH  OOydYaroIuxcs,
dopMupyemoii mpu u3y4eHu OUOJIOTUH;



MOHUMAHWE  CYIIHOCTH  METOJOB  TIO3HAHUSA,  HCIIONB3YEeMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh IMOyYaeMbIe 3HAHHS IS
aHann3a U OOBSICHEHHS SBJICHUN OKPYXKAIOIIETO MUpPA U MPOUCXOASAIINX B HEM
W3MCHCHMI, YMEHHUE Je/IaTh 0OOCHOBAaHHBIC 3aKJIFOYCHHS Ha OCHOBE HAyYHBIX
($aKTOB M UMCIOIIMXCS JAaHHBIX C ICJTbIO TTOJYYCHHS JIOCTOBEPHBIX BBIBOJIOB;

CIHOCOOHOCTH CAMOCTOSTEIBHO HCIIOJB30BAaTh OMOJIOTHMYCCKUE 3HAHUS IS
perIeHus IpoOJIeM B peaTbHbIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAHHUE IIEHHOCTH HAYYHOW JIEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IIPOCKTHYIO M MCCIICI0BATEIBCKYIO ICSITEIbHOCTh HHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIIOCOOHOCTh K  HEINPEphIBHOMY 0Opa30BaHUIO U
caM000pa30BaHUI0, K aKTHBHOMY ITOJTYYEHHIO HOBBIX 3HAHHWHA 1O OHOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIe pe3yIbTaThl OCBOEHUS yueOHOTo npeameTa «buonorus»
BKJIFOYAIOT: 3HAYMMbIe I (OPMHPOBAHUS MHPOBO33PECHHS OOYJAFOIIMXCS
MEXAUCHUILTMHAPHBIE (MeXIpeIMETHBIE) 0011IeHayYHbIe TIOHSTHS,
OTpaXkarolye IEJOCTHOCTh HAyYHOW KApTUHBI MHUpPAa M CICHH(PUKY METOIO0B
MO3HAHUSA, WCIONB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHs,
SABJICHHE, TPOIECC, CHUCTEeMa, Hay4YHbld (akT, MPUHIMUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEAOBaHWE, HAOIIOACHHUE, H3MEPEHUE,
AKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHBIC YIeOHbBIC ACHCTBUS (TT03HABATEIBHEIC,
KOMMYHUKATHBHBIC,  PETYJISTUBHBIE), oOecneunBaromme (HopMUpPOBaHHE
(GYHKIIMOHATBHOM TPAMOTHOCTH M COIMAIBHOW KOMIETEHIIMU O0Yy4YaroIIuXCs,
CIIOCOOHOCTh O0YYaIOIIMUXCS MCIMOJIB30BAaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYCCKNE 3HAHWS W YHUBEpCaJdbHbIC YYCOHBIC JCHCTBUS B
II03HABATEIBHON U COLIMAJIBHOU MPAKTHUKE.

MeramnpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMbl CPEIHEro O0OIIero
00pa3oBaHUsI TOJDKHBI OTPAXkKaTh:

OBjaseHue  yYHUBEPCAIbHBLIMH  Y4e€OHBIMH  NO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSATENIbHO  (OPMYIMPOBATh U  AKTyaJU3UpOBaTh  MPoOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHHM 3HAHUI MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanmu3a, CHUHTE3a, CpaBHEHMS, Kiaccuukauu, oOOOIICHUS), PaCKpPHIBAThH
CMBICJT OWOJIOTMYECKUX TIOHSATHH (BBIACIATh WX XapaKTepHbIE MPHU3HAKH,
YCTaHABIMBATh CBSI3U C APYTHMHU MOHATHSIMH ),



ONpENENsATh LENH AEATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JNOCTH)KEHHUSI, COOTHOCUTH pE€3yJbTaThl JAESATENBHOCTH C IOCTaBIECHHBIMU
LETSAMU;

UCIIOJb30BaTh OMOJOIMYECKHE TOHATHS s OOBsACHEHUS (AKTOB U
SIBJICHUW KUBOM TIPUPO/IbI;

CTPOUTH JIOTUYECKHE paCCYXACHHS (MHIYKTHUBHBIC, IEAyKTUBHBIE, IIO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYUS B PACCMaTPUBAEMBIX
ABJICHUSAX, (POPMYIMPOBATH BHIBObI U 3aKJIIOUCHUS;

OPUMEHATH  CXEMHO-MOJECJIBHBIE  CPEACTBA  JUIA  IIPEICTABIICHUS
CYLIECTBEHHBIX CBSI3€W U OTHOIIECHUHN B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTAX, a
TAaK)K€ MPOTUBOPEUMU  Pa3HOrO0  poAa, BBISBICHHBIX B  Pa3IMYHBIX
MH()OPMAMOHHBIX UICTOYHUKAX;

pa3pabaTbIBaTh IJIaH PEIICHUs NPOOJIEMbl ¢ YIETOM aHAJIM3a UMEIOIIUXCS
MaTepUAJIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBbI B JE€ATEIbHOCTb, OLIEHUBATh COOTBETCTBHE
pE3yNbTATOB LIEJISAM, OLIEHUBATh PUCKHU MOCIEICTBUIA I€ATEIbHOCTH;

KOOPJIMHUPOBaTh U BBIIOJHATH pabOTy B YCIOBUAX pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOI'O B3aUMOJICHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX PoOJIeM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BIIQJIETh  HABbIKAaMH  y4€OHO-UCCJIENOBATENLCKOW W MPOEKTHOU
NESTeIbHOCTH,  HABbIKAMU  pa3pelieHus NpodsieM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY ITOMCKY METOJOB PEUICHUS] NPAKTUYECKUX
3a/1a4, MPUMEHEHHIO PA3JIMYHbIX METOAO0B IMO3HAHUS;

UCIIOJIb30BaTh PAa3JIMYHbIE BUJIbI JEATEIBHOCTH MO MOJYYEHHIO HOBOIO
3HAHUS, €r0 WHTEPHpEeTaluu, MpeoOpa3oBaHUI0O W MPUMEHEHHIO B Y4EOHBIX
CUTYaIUsX, B TOM YHUCJIE IPU CO3JJaHUH YU€OHBIX U COLUAIBHBIX TPOEKTOB;

¢opMupoBaTh ~ Hay4yHBIH  TUN  MBIIUICHUsS,  BJaJeTh  HAy4HOM
TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUIMHU U METOJAMU;

CTaBUTh M (POpMYyJIHUpPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEeSATEIBbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBIIATh NTPUYMHHO-CJIEJACTBEHHBIE CBSI3W W aKTyaJM3UpOBaTh 3ajaady,
BBIIBUTaTh TMIIOTE3Y €€ pPEIEHUs, HAaXOAUTh apryMEHThI I JOKa3aTelbCTBA
CBOMX YTBEPXKICHMI, 3a1aBaTh IIapaMeTPbl U KPUTEPUU PEILLICHHUS,

aHAJIM3UPOBAaTh IIOJIyYCHHBIE B XOJ€ pEIICHUSA 3aJaud pe3yJbTaThl,
KPUTUYECKH OLICHUBATh MX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;



OCYULIECTBJIATH LIEJICHAIIPABICHHBIM MOUCK MEPEHOCAa CPEACTB U CIOCOOOB
JEHCTBUA B MPOPECCUOHAIBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIFHYIO U MPAKTUYECKYIO OOJIACTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JI1aCTeH;

BBIJIBUTATh HOBBIC UJCH, IPEIJIaraTh OPUTHHAIBHBIC TIOXO0IbI U PEIICHHSI,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUSI.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHUPOBATLCS B PA3IMYHBIX HCTOYHUKAX UWHGOpMaIK (TEKCTe
y4eOHOro mocoOus, HAy4yHO-TIONYJSPHOM JUTEpaType, OHOIOrHYECKUX
CIIOBapsiX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax naHHBIX, B HHTepHeTe),
aHAJIM3UPOBATh HMH(DOPMAIMIO PA3TUYHBIX BUIOB M (OpM MpeacTaBiIcHUS,
KPUTHYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

(dbopMyIHpOBaTH 3aMPOCHl U MPUMEHSIThH Pa3TUYHbIE METOIbI IPHU TIOUCKE U
oTbope Ouosornyeckod uHPoOpMaMK, HEOOXOAUMON MJi1 BBINOJHEHUS
y4eOHBIX 3a/1ad;

MpruoOpeTaTh OMBIT WCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUW, COBEPIICHCTBOBATh KYJIbTYPY AaKTUBHOTO  MCIIOJIb30BAHMUS
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh ONTHUMAIBHYIO (QOpMYy MpeAcTaBICHUS
ouosiornyecko uHoOpManuu (cxeMbl, TrpaduKd, AUArpaMMmbl, TaOIUIGI,
PUCYHKH U JAPYTOE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpeAcTBa mpu pabore c
Ouonornueckod wuHPOpMaANIUEH: NPUMEHITh XUMHUYECKHE, (U3UYECKHUe W
MaTeMaTU4YeCKHe 3HAKU U CUMBOJIbI, (pOpMyIibl, aOOpeBUATYPY, HOMEHKIIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPEACTBA
HaTJISITHOCTH;

BIIQJICTh ~ HABBIKAMM  pACMIO3HABAaHUS W 3alIUTHl  WHGOpMAIIH,
uH(OPMAITMOHHON O€301aCHOCTH JIMYHOCTH.

OBJajieHue YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

1) o6menne:

OCYIIECTBJISITh KOMMYHHUKAIIMM BO Bcex cdepax IKHU3HU, AaKTUBHO
y4acTBOBaTh B JAMAJIOTE WJIM AMCKYCCHU IO CYILIECTBY OOCYXIaeMOM TeMbl
(yMeHHMe 3a7aBaTh BOIIPOCHI, BBICKA3bIBaTh CYXKIEHUS  OTHOCHUTEIHHO
BBITIOJIHEHUS MpeJIaraéMoy 3a/lay, YYUThIBaTh UHTEPECHI U COTIACOBAHHOCTD
MO3UIIAN JPYTUX YIACTHUKOB JUAIIOTA WU JUCKYCCHH);

pacrno3HaBaTh HeBepOalibHbIE CPEACTBA OOIIEHUS, MOHUMAaTh 3HAUYCHUE
COIMAIBHBIX 3HAKOB, MPEANMOCHUIOK BOSHUKHOBEHHS KOH(JIMKTHBIX CUTYAIIHi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;



BIIAJICTh PA3IUYHBIMUA CIIOCOOAMU OOIICHHS W B3aUMOJCHCTBUS, TOHUMATh
HAMEPEHUsA JPYrHX JIIOICH, TMPOSABIATh YBAKUTEIHHOE OTHOIICHHE K
coOeceTHUKY U B KOPPEKTHOU popme PopMyIHpoBaTh CBOH BO3PAKECHHUS,;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHS C MCIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2) COBMeCTHAs JeSTeJbHOCTh:

MOHMMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAHIHON U WHANBUAYATbHON
paboTel TpW  peHIeHUH  OMOJOTHYECKOW  MpoOsieMbl, OOOCHOBBLIBATH
HEOOXOAMMOCTh IPUMEHEHMSI TPYIIIOBBIX (DOPM B3aUMOJAEUCTBHUS NPU PELLICHUU
yueOHO 3a1auu;

BBIOMpATh TEMAaTUKYy U METOJBI COBMECTHBIX ACHCTBHM C Yy4ETOM OOIIMX
WHTEPECOB M BO3MOXXHOCTEH Ka)XI0T0 WieHa KOJIICKTHBA;

OPUHMMATh LEIM COBMECTHOM JI€ATENbHOCTH, OPIraHU30BbIBATH U
KOOPAUHUPOBATh ACUCTBUA MO €€ JOCTHKEHUIO: COCTaBJIATh IUIaH JEHCTBUM,
pacupenensaTb pojid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3YyJbTaThI
COBMECTHOU padoThI;

OILICHMBATh KAa4e€CTBO CBOEr0 BKJIAJa M KaXAOTO YYaCTHHKA KOMaHIbI B
oOLIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejyaraTb HOBBIE IPOEKTHI, OLEHUBAaTh MJIEM C MO3ULUU HOBU3HBHI,
OpPUTHHAILHOCTH, MPAKTUYECKOI 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHYECKOE TIOBEIEHHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIMATUBHBIM.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJasTHBHBIMH JeHCTBUSIMU:

1) camoopraHu3anusi:

WCIIONIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl BBISIBICHHS MPOOJIeM U HX
pEIICHNs B )KU3HEHHBIX U YUSOHBIX CUTYAIHIX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUN II€JIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JICHCTBUSAX M MOCTYNKAaX MO OTHOUICHUIO K KUBOU MPHUPOJE,
CBOEMY 3/I0OPOBBIO U 370POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO ~ OCYIIECTBJSATh  TO3HABATENBHYID  JIEATEIHHOCTH,
BBISIBJISAITh MIPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 337a4d B
00pa30BaTeNbHON JEATEIBHOCTH U KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH peEIHIeHHs MNpoOJemMbl €  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEOYTECHHUI;

J1aBaTh OIIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOUYTEHUH;

JenaTb ~ OCO3HaHHBIA  BBIOOpP,  apryMeHTHpOBaTh  €ro,  OpaTh
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;



Croco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSABICHUIO IIUPOKOW JPYIUIIUU B
pa3HbIX O0JAacTAX 3HAHWK, MOCTOSIHHO IOBBIIATh CBOM 00pa3oBaTENIbHBIA MU
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBHI B EATEIBHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJILTATOB LIEISAM;

BJIa/JIETh HABBIKAMHU TIIO3HABATENBHOW peQIEKCMH KaK OCO3HAHUS
COBEPIIAEMBIX JACHCTBUH W MBICIUTENBHBIX IIPOLIECCOB, MX pE3YyJbTaTOB U
OCHOBaHUH, UCIOJIb30BATh NPUEMBI peIeKCUU JIJIsl OLEHKU CUTyal[uH, BbIOOpa
BEPHOI'O pELICHUS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO NPUHUMATHh PELICHHS MO HX
CHIDKEHHUIO;

OPUHUMATh MOTHBBI M apryMEHTBl JIPYTrUX IpPH aHAJIU3E pPE3YyJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHBBI M ApPTyMEHTBl JAPYIMX IPHU aHAJIU3E pPE3yJIbTaTOB
NEeATEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeIoBeKa.

HHPEAMETHBIE PE3YJIBTATBI

IIpenmernble pe3ynbTaThl ocBoeHUs mporpamMmmbl COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crHenuduyeckre s ydeOHOTO TpeaMeTa
«buonorus» HayyHble 3HAHUS, YMEHHUS M CHOCOOBI JIEHCTBUH IO OCBOCHHIO,
UHTEpIpETallui U MPeoO0pa3OBaHUIO 3HAHUM, BUABI JEATCIBHOCTH TIO
MOJIY4YEHUI0 HOBOTO 3HAHUSA MU MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4EOHBIX
CUTyallMsiX, a TakKe B pEaTbHBIX J>KU3HEHHBIX CHUTYaIUSAX, CBS3aHHBIX C
Oouonorueii. B mporpamMe mpeaMeTHBIC PE3yJIbTAThl MPEACTABICHBI IO TOJaM
00yueHus.

[IpenMeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO npeamera «buonorusy» ¢ 10
Kacce NOJKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUW O MECT€ M POJIM OHOJIOTHH B CHCTEME
HAy4YHOTO 3HAHWS ECTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUpPA M HAYYHOTO MHUPOBO33PEHHUS, O BKIAJE
pOCCUMCKUX M 3apyOeXHbIX YYEHBIX-OMOJOTOB B pa3BUTHE OHOJIOTHH,
(bYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 3a/1a4;



YMEHHE pPaCKpPhIBaTh COJECpPKaHHE OUOJOTUYECKUX TEPMHUHOB W MOHSITHUN:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIECTB W MPEBpaIlcHHUE
SHEPruM), TOMeocTa3 (CaMOperyJsiusi), ypOBHEBas OpraHU3alUs >KUBBIX
CUCTEM, CaMOBOCIIPOU3BEICHUE (penpotyKuus), HACJIEICTBEHHOCTb,
U3MEHYUBOCTbD, POCT U PA3BUTHE;

YMEHUE u3JaraTb OWOJOTrMYEeCKHe Teopur (KJIETOYHas, XPOMOCOMHas,
MyTal[MOHHAs, LEHTpaJbHAs JOrMa MOJEKYJSIpHOW Ouosnorum), 3akoHsl (I
Mennens, T. Moprana, H. Y. BaBuioBa) u yuenus (o eHTpax MHOTO0Opa3us u
IPOUCXOXKIEHUS KyJIbTypHbIX pactenuid H. . BaBuiosa), onpenensiTh TpaHuUIlb]
UX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHUE BJIAJIETh METOAAMHU HAYYHOI'O MMO3HAHMS B OMOJIOTHH: HAOIIOACHHUE
Y OTNHCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SABJICHUMN, OPTaHU3alMs U MPOBEJICHUE
OMOJIOTUYECKOTO  JIKCIIEPUMEHTA,  BBIABIKEHUE  TUIIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXJy HCCJIEAYEeMbIMU BEIMYMHAMU, OOBSCHEHUE MOJTYyYEHHBIX
pe3yJbTaTOB, UCTOJIb30BAHHBIX HAYYHBIX MOHATHM, TEOPUN U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHBIC MIPU3HAKKA BUPYCOB, KJIETOK MPOKAPHUOT
U JYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTU
IpoLEeCcCOB: OOMEHa BEIIECTB U MPEBPAILEHUS SHEPTUU B KJIETKE, (POTOCUHTE3A,
MJJACTUYECKOTO U DHEPreTHYECKOro OOMEeHa, XEeMOCHHTE3a, MUTO03a, Meilo3a,
OTUIOJIOTBOPEHUS, PAa3MHOMXEHUS, WHJIUBUIYAIIBHOTO Ppa3BUTUSI OpPTraHU3Ma
(oHTOTEHE3);

yMEHHUE NMPUMEHATH MOJyUYCHHbIC 3HAHUS JIJIS1 OOBSICHEHUSI OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, ISl IPUHSATHUS ITPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU
KU3HU C LEJIbI0 oOecrnedeHnsl 0e30MacHOCTH CBOErO 3JI0pPOBbS U 30POBbS
OKpYXaIOIUX JIIOJIel, COOMIOAEHUST HOPM T'PaMOTHOIO TIOBEJCHHS B
OKpYXKarlollel MPUPOTHON cpefie, MOHUMaHue HEOOXOJUMOCTH HCIIOIh30BaAHUS
JIOCTWKEHUM COBPEMEHHOW OWMOJOTHU U OMOTEXHOJOTUN I PaliOHAIBLHOTO
IPUPOAOIIOIH30BAHNUS;

yMEHHUE pellaTh 3JEMEHTapHble TI'E€HETUYECKHE 3a/layd Ha MOHO- H
TUTHOPUIHOE CKpEIIMBaHUE, CUEIVICHHOE HAclIeJOBAaHUE, COCTABISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS JIJIS TIPEACKA3aHUs HACIEAOBAHUS MTPU3HAKOB Y
OpraHu3MoOB;

YMEHHUE BBIMOJIHATH JIA0OPATOPHBIE M MPAKTHUUYECKUE PadOThI, COOMIOAATH
paBuiia Mpu padboTe ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTHYECKH OIICHWBAaTh W WHTEPIPETHPOBATH HHQPOPMAIIUIO
OMOJIOTMYECKOrO COJEp)KaHus, BKIIOYAIOUIYIO TIICEBJOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HCTOYHMKOB (CpelcTBa MaccoBOM  uwH(MOpMAIuu, HAy4HO-



MOMYJISIPHbIE MaTEPHAJIbl), STHYECKUE ACHEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
OHMONI0THH, MEAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHUE CO3/1aBaThb COOCTBEHHbIE NHHUCBMEHHBIE W YCTHBIE COOOIICHMS,
0000111ast OMOJIOTMYECKY 0 MH(OPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
UCI0JIb30BaTh MOHITUIHBIN arrapaT OMOJIOTHH.

[IpenMeTHble pe3ybTaThl OCBOCHUSI yueOHOTO npenmeta «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAKATh:

c(OPMHUPOBAHHOCTh 3HAHUM O MeCT€ MU POJM OHOJOTUU B CHUCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMHU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTUHBI MUpPA M HAyYHOT'O MHPOBO33PEHHUS, O BKJIAJE
POCCUHCKUX U 3apyOeXHbIX YU€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(yHKIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PACKPBIBATh COAEpkKaHHE OMOJIOTMUYECKHX TEPMUHOB U MOHSATHUI:
BUJ, TMONYyJALMs, TEHO(POHI, OBOJIOUHUSA, ABUXKYIIHME CHIBI ((HaKTOpHI)
ABOJIIOIINH, MPUCIIOCOOJICHHOCTh OpraHU3MOB, BHUJ1000pa30BaHueE,
AKOJIOTUYECKHE (PAKTOPBI, SIKOCHCTEMA, TPOIYLIEHTbI, KOHCYMEHTHI, PEAYLIEHTHI,
LeTIH MUTaHus, SKOJIOTUUECKas MupaMuaa, OMoreoreHos3, ouocdepa;

YMEHHME H3JaraTh OHOJOTMYECKHE TEOpUH (IBOJIOLMOHHAS Teopus Y.
JlapBuHa, CUHTETHYECKash TEOpUs SBOJIOLHH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponpreBoro cxoactsa K. M. Bapa, uepenoBaHus TIIaBHBIX HANpaBICHUN U
nyteit sBomoruu A. H. CesepioBa, yuenus o ouochepe B. . Bepuaackoro),
OTPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMH HAYYHOTO MO3HAHUs B OMOJIOTHUHU: HA0II0IeHNE
U ONMCAHUE )KUBBIX CHUCTEM, ITPOLIECCOB U SIBJICHUM, OpraHU3alMs U IPOBEICHNE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBWKEHHUE  TUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCJIEAYEMbIMU BEIMYMHAMHU, OOBSCHEHUE MOJYyYEHHBIX
PE3yNbTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX MOHSATUH, TEOPUN U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YyIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOIMYECKUX
O0OBEKTOB: BHUJOB, NOMYJISUUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyIEHTOB,
OMOTreoIIeHO30B W JKOCHCTEM, OCOOEHHOCTH IMPOIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTH, ECTECTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPUCITOCOOIEHHOCTH
OpPraHMU3MOB, JEUCTBUS JKOJOTHYECKMX (PAKTOpPOB Ha OPraHU3MBbI, NEpeHoca
BELIECTB M TOTOKA YHEPTrUU B HKOCHUCTEMAX, AHTPOIOTCHHBIX W3MEHEHUH B
AKOCHUCTEMAax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXMMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATH MOJIYYCHHbIE 3HAHUS JUIsl OOBACHEHUST OMOJOTUYECKIX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATHUS NMPAKTUYECKUX PEIICHUM B TOBCEIHEBHOU
KU3HU C 1IeJIbI0 oOecrieueHusi 0e30MacCHOCTH CBOErO 3JI0POBbSI M 3J10POBbS



OKPYXAIOIUX JIIOJIEH, COONIOAEHUS HOPM TIPAMOTHOTO TOBEICHHUS B
OKpY’Karolel MpUPOJHON cpelie, TOHUMaHKE HEOOXOJIUMOCTH HCIOJIb30BaHUA
JOCTUKEHUN COBPEMEHHOU ounonorun U1 paLMOHAIBHOIO
IPUPOAOIIOIB30BAHNS;

yMEHHUE pellaTh 3JIEMEHTApHbIE OHOJOTUYECKHE 3aJauM, COCTABIISThH
CXEMBI IIEpeHOoca BEUIECTB U SHEPTUU B SKOCUCTEMAX (1[€MU MUTAHUS);

YMEHHUE BBINOJHATH JIA0OPATOPHBIE U MPAKTHYECKUE padOTHI, COOIIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KpPUTUYECKH OLIEHWBATh W HHTEPIPETHUPOBATH HHPOPMALUIO
OMOJIOTMYECKOTO COJIEP)KaHUs, BKIIIOYAIOUIYIO IICEBJIOHAYYHbIE 3HAHUSA U3
pa3IMYHBIX HCTOYHHMKOB (CpeAcTBa MaccoBOM uWH(pOpManuu, Hay4HO-
MOMYJISIPHBIE ~ MaTEpHalIbl), pPAacCMaTpUBaTh IJ00ATbHBIE  3KOJOTHMYECKHE
po0JIeMbl COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO
NO3ULHUIO;

YMEHHUE CO3/1aBaThb COOCTBEHHbIE NHUCBMEHHBIE W YCTHBIE COOOIICHMS,
0000111251 OMOJIOTUYECKYIO MH(DOPMALINIO U3 HECKOJBKUX UCTOYHUKOB, FPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@ppoBbIe
Ne ni/m P Konrpoabnbsie IIpakrHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 b .
HONOTHA Kak fiayka 3 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1 .
UBBIC CHUCTEMBI U UX OpraHU3aIus 9 0.5 https://m.edsoo.ru/7f416292
. bubmuoreka [IOK
X 1 1.
3 MMUYECKHI COCTaB U CTPOEHUE KIETKU 6 5 https://m.edsoo.ru/7f41c292
bubmmoteka IIOK
4 HKHSHEEATENEHOCTE KIETKH > https://m.eds00.ru/7f41c292
PazmHOXeHME M MHIUBUIYAIBHOE PA3BUTHE bubmuoreka [IOK
5 2 0.5
OpraHu3MOB https://m.edso00.ru/7f41c292
5 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 6 1 bubnuoreka [{OK
OpraHu3MOB https://m.edso0.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 5 bubmmoreka [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
but6mmorekxa [IOK
8 P 1
SSEPBHOE BpeMi https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 34 3 3

I[TPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne i/l P Konrpoabnbie IIpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! IBOTMOUKOHKAs GHOTOTHS 10 ! 05 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 bubnnoreka [JOK
3emite https://m.edsoo.ru/7f41cc74
3 OpraausMbl 1 OKpY’Karolas cpeaa 5 bubmorexa [JOK
p pyRaiomai cpel https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo01iecTBa ¥ SKOJIOTHYECKHE CHCTEMBI 9 1 0.5 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
> Peseparoe Bpevs . https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 3 1

I[TPOT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoapl TO3HAHMS )KUBOU
npuposl. [IpakTrdeckas pabota
2 le lp«I/HICHOJ'Ili?sOBaHI/Ie asIJ)H/IqHLIX 1 0.5 bubmorexa HOK
B P ' https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYICHUHU
OMOJIOTUYECKNX 0OBEKTOBY
3 buonorunueckue cucremsl, 1 bubmmoteka IIOK
MPOLIECCHI U UX U3YyUYEHUE https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTaB KJIETKU. 1 bubmmoteka IIOK
Bona u muHepanbHble cOMU https://m.edsoo0.ru/863e674e
5 benku. CocTaB u ctpoeHue 1 bubnmnoreka [JOK
OeJIKOB https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuenue 1 05 bubmuorexa [IOK
KaTaJIMTUYECKON aKTHBHOCTHU ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMEpPe aMUJIa3bI
WJTU KaTajiasbl)»
7 YraeBoasl. JIunuasl 1 bubmuorexa [{OK



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

https://m.eds00.ru/863e6870

bubnunoreka LIOK

8 Hywaentoseie knerotsl. ATO https://m.edsoo.ru/863e6d5c
9 KOHTpPOJIbHAs paboTa
10 Hcropus u MeTO bl U3y4ECHUS bubmuoreka [IOK
KieTku. Knerounas reopus https://m.edsoo.ru/863e6e88
1 Krnetka kak nenoctHas xKuBast
cucTema
CrpoeHnue 3yKapuoTUYECKON
kietku. JlabopaTopHas padora No
2 «3y4eHue CTpOeHHs KIETOK Bu6mmoteka [JOK
12 pacTeHuii, ’KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.eds0o.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTTMCaHHE»
bu6nmorexa LIOK
13 ObmeH BemiecTs win MeTab0H3M https://m.eds00.ru/863e766¢
bu6nunorexa LIOK
14 ®otocuies. XemocHnTes https://m.eds00.ru/863e7c98
. bubmuoreka [{OK
15 DHepreTHieckHit oOMmeH https://m.edsoo.ru/863e7aae
16 KOHTpOJIbHas paboTa
JKu3HEeHHBIH UK KIIETKU.
Jenenue knetku. MuTos.
17 JlaGopatopnas pabora Ne 3 05 bubmuotexa [JOK

«Habmronenrne MuTo3a B KJIeTKax
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax»

https://m.edso0.ru/863e7dc4



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

18 Buocunres 6enka. Peakius bubnunoreka LIOK
MaTpU4YHOI'O CHUHTE3a https://m.eds00.ru/863e796e
bubnunoreka LIOK
1 T —
o paHCIALIA — OHOCHHTES Oeia https://m.edsoo.ru/863e796¢
20 Hexnerounsie popMbl )KU3HU — bubnuoreka [JOK
BHUPYCBI https://m.edso0.ru/863e7540
DopMBI pa3sMHOKEHUA Bubmorexa LIOK
21 PMELP https://m.edsoo.ru/863e81b6
OPTaHH3MoB https://m.edsoo.ru/863e831e
. bubmuoreka [{OK
22 M
enos https://m.edsoo.ru/863e7f4a
OOpa3oBaHue U pa3BUTHE
IMOJIOBBIX KJIETOK.
93 OmnogotBopenue. JlabopatopHas 05 bubnnorexa [JOK
pabota Ne 4 «3yueHue CTpoeHuUs ' https://m.eds00.ru/863e81b6
IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax
24 WNHnuBuayanbHOE pa3BUTHE bu6nunorexa LIOK
OpraHu3MoOB https://m.edso00.ru/863e8436
I'enetuka — Hayka o
25 Haclie CTBeHHogTKI/I Hu bubmmorexa TIOK
8 https://m.edso0.ru/863e86f2
N3MEHYHUBOCTH
3aKOHOMEPHOCTH HACIEIOBaHUS
26 npu3HaKoB. MoHOrHOpUIHOE bubmmorexa TIOK
P ) p https://m.eds00.ru/863e8878
CKpeIlMBaHUe
UTHOPHUIHOE CKPEIIUBAHIE.
A PR pett bubmuorexa [{OK
27 3aK0H HE3aBHUCUMOIO

HACJICOJOBaHUs IIPU3HAKOB

https://m.edso0.ru/863e89a4



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

CuemieHHOE HaclIeI0BaHHE
npu3HakoB. JlaboparopHas pabota
No 5 «M3yuenue pe3ynbTaToB

28 MOHOTHOPHUIHOTO U 1 buGnuorexa [IOK
https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUS Y
O30 HIIBI HA TOTOBBIX
MHUKpOIIpenapaTax»

29 I'eneTuka moma. HacnenoBanue 1 bubnunoreka LIOK
MPU3HAKOB, CIEIICHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
M3MeHYHBOCTb.

Henacnencrsennas
M3MEHYMBOCTH. JIlabopaTtopHast
pabota Ne 6. M3yuenue bubmmnoreka HOK

30 . 1 0.5
MOAU(PUKAITIOHHOM https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHUE
BAapUALIMOHHOTO psijia U
BAPUALIMOHHON KPUBON»

HacnencreenHnas "3BMEHYUBOCTb.

31 JlaGopatopHnast pabora Ne 7. 1 bubmuorexa [JOK
«AHaJIN3 MyTali y 1po30QpHIIbI https://m.edso0o.ru/863e8efe
Ha TOTOBBIX MHUKpOIIperiapaTax»

32 KOHTpOJIbHast paboTa 1

but6mmorekxa [IOK

33 Teniernka Hesopeka . https://m.edso0.ru/863e8d78

but6mmorexa [IOK

34 (Cenexuis Kak Kayka o npouece 1 https://m.eds00.ru/863e9214

OBHIEE KOJIMYECTBO YACOB I10O 34 3

I[TPOTPAMME



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

11 KITACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 DBOJIIOIHS U METOJIBI €€ U3YUCHHS 1 bubmmorexa [JOK
t A ya https://m.edsoo.ru/863ea20e
2 Uctopus pa3BuTus peacTaBiIeHUN 1 bubnnorexa [JOK
00 »3BOJIIOLINN https://m.eds00.ru/863e9570
bubnuoreka [{OK
3 M 1
HKPOSBOIIOM https://m.edsoo.ru/863e9cle
[Tonynauus Kak 31eMeHTapHas
€MHUIIA BUJIA U HBOJIIOLUH.
4 Hl.;6o jTo HI;H abota Jill'o 1 1 bubmmorexa [JOK
paTopHai p B https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIIOTHUECKOMY KPUTEPHUIOY
5 JIBroKy1ue cuibl (3JIeMeHTapHbIe 1 bubmmnoreka [HOK
(axTOpBI) FBOTIOLUT https://m.edsoo.ru/863e9da4
5 EcTecTBennsIit 0T00p 1 €ro 1 bubnuotexa [JOK
dbopmbl https://m.eds00.ru/863e9ed0
Pe3ynbTatel 3BOIIONMN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB
¥ BUJI000pa30BaHUE. Eubs OK
7 JlaGopaTtopHnas pabora Ne 2 1 nosmorexa I

«Omnucanue npuUcrnocoOIeHHOCTH
OpraHu3ma 1 €€ OTHOCUTEIBHOIO
XapakTepay»

https://m.edsoo.ru/863e9fde



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

Hanpasnenus u nmytu

bubnunoreka LIOK

8 MAaKpO3BOJIFOLIUHA https://m.edso0.ru/863e9cle
9 HeobpaTumocTs 3BOIIONNN
10 KOHTpPOJIbHAs paboTa
11 Wcropus xu3Hu Ha 3emiie u
METO/IbI €€ N3YUCHUS
12 ['unoTte3bl MPOUCXOXKACHUS KUZHU bubnnorexa [JOK
Ha 3emiie https://m.edso0o.ru/863ea5a6
13 PasBuTHe xu3HM HaA 3eMiie 110 bubnunoreka LIOK
3paM U Nepuojiam https://m.edso0.ru/863ea6be
OCHOBHBIE 3Tarbl YBOJIOIUN
pacTUTEIBHOTO U YKHBOTHOTO
14 mupa. [Ipaktuueckas padora Ne 1 05 bubnmnoreka HOK
«/3y4yeHne UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKIIHSX )
15 CoBpeMeHHas cuctema bubnmnorexa [JOK
OPraHUYeCcKOro Mupa https://m.edso0.ru/863ea48e
16 DBOJTIOLIMS YeJIOBEKA bubnuoreka [{OK
(aHTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
17 JBuokytue cuibl (paKTopshl) bubnuotexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
18 OCHOBHBIE CTaAUH DBOIOLINH
yelioBeKa
19 UYenoBeueckue packl U MPUPOIHbBIE bubnmoreka [JOK
ajanTaluy 4YeraoBeKa https://m.edsoo.ru/863eaea?2
20 KOHTpPOJIbHAs paboTa



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

21

DKoJorus Kak HayKa

Cpenpl oOuTaHus u

bubnmoreka [IOK

22 HKOJIOTHYECKUE PaKTOPHI https://m.edsoo.ru/863eafec
AObuoTtndeckue (HakTopsl.
JlaGopaTopHas pabota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH

23 pacTeHUM U3 pa3HBIX MECT bubmorexa HOK

https://m.edsoo.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BHUTHE YEPEHKOB KOJICYyCay
bubmuoreka [{OK

24 brotieckue daxToper https://m.edsoo.ru/863eb348
DKONIOTUYECKUE XapaKTEPUCTUKU
nomymsiuuu. [Ipaktuueckast pabora

25 Ne 2 «[Toacuér TuroTHOCTH 0.5
TIOTTYJISIIIAIA Pa3HbBIX BUJIOB
pacTeHuin»

26 CooOriecTBa OpraHu3MOB — bubnnorexa [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a

97 DKOJIOTUYECKUE CUCTEMBI bu6muoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTeNn

28 3KOCUCTEMBI. DKOJIOTUYECKHE bubnuotexa [JOK
nupamMuisl. CBOMCTBA SKOCUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

29 [TpupoaHbIE S5KOCUCTEMBI

30 AHTPOIIOTEHHBIE YKOCUCTEMBI



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

31 KOHTpOJIbHAst paboTa 1
39 buocdepa — riobanpHas 1 bubnmnoreka HOK
IKOCHCTEMA 3EMJIU https://m.edsoo.ru/863ebb5e
33 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ouochepsl https://m.edso0.ru/863ebd16
34 UYenosedecTBo B Ouocdepe 3emin 1
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* buosorus, 10 xknacce/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u np.;
[Ton penakuumeii [laceunuka B.B. Axiimonepuoe obmiectBo «M3natenscTBo
«IIpocsemienne»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u nip.;
[Tox penakuueii [Taceunuka B.B. Akimonepnoe o6miectBo «M31arensecTBo

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

PeneruTtop no 6uosnoruu

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

WWW.Prosv.ru
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