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MHNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO00B K (POPMHpPOBAHHUIO COACpKAHHUS yueOHOro IMpeamMera
«buonorusi»  coctaBuwiM: KoHuentryaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJlepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW IPUPOJIBI U 00ECTICUCHUH
CYLIECTBOBAHMS Ue€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTIpeJIeIIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeaCcTaBIeHUWE O LemsIX, 00 oOmiei
cTpaTernd OOy4YeHHs, BOCIHMTAHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacupeleleHue I0 pa3feliaM U TeMa,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIHLHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpaMmme 1o OuOJIOTMH TakXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (QOPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOTMYECKOT0 00pa30BaHUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHb) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
POCMATPUBAETCS HAIMpPABJICHHOCTh HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUYECKOTO MBIIUICHHUS, MPEACTABICHUIN O 3I0pPOBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILLIEHUEM K OKpYXarolled NpUpOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOCHHH KHBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MpOrpamMme Mo OMOJOTHH yEJICHO BHUMAaHHE HCIOJIH30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU TSI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS IKOJIOTUYECKU
IEJIeCO00pa3HOTO TOBEACHUS B OKpY)KAIOIIEW NPUPOTHOM Cpene, aHamm3a
BJIMSTHUST XO3SHUCTBEHHOW JESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE TMPHUPOJHBIX U



VCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAaHHUS K MPUKIIAJHOW HANPaBICHHOCTH
yuebHoro npeamera «buosorus» MPOIUKTOBAHO HEOOXOAMMOCTHIO O0ECIeUeHHUS
YCIIOBUM JUIsI PEIICHUS] OJTHOM M3 aKTyalbHBIX 3a/1ay IMIKOJBbHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraetr (opMuUpoBaHHE Yy  OOydarouuxcs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonorus Ha ypoBHE cpenHero oOIIero o0pa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa oOecrieunBaer (opMUpPOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAyYHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3allMM W 3BOJIIOLUHU, CO3HAET
yCIOBHUSI  JJIsA: TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOJbI, (POPMHUPOBAHUSA
(YHKIIMOHAJIBPHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0Oe€30macHOro obpasa
YKW3HU, SKOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUSI K KUBOW MIPUPOJIE
U YEIJIOBEKY.

bonbiioe 3HaueHre OMOIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3aLUU
oOyuatomuxcs. M3yyenue 61oia0ruu o0ecnedrnBaeT ycuoBus s (OpMHUPOBaHMUS
WHTEJUICKTYaJbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpaluud OHOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 JIPYTUX yU4€OHBIX MPEIMETOB, B YACTHOCTH, (PUBUKU, XUMUU
u reorpaduu. Ha3BaHHbIe TOJIOKEHHUS O TMpEAHA3HAYECHUU Y4eOHOro mpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIICHUS MOIXOJOB K OTOOpY H
CTPYKTYpPUPOBAHHUIO €r0 COJEpXkKaHUsA, MPEACTABICHHOTO B MporpaMme Mo
OHOJIOTUH.

OT60p coxaepkanusi yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYILECTBIEH C MO3UIMH KyJIbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0yYaromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIs
dbopmupoBaHusi 00IIEH KyJbTYphl, ONpPEACISAIONINE aJeKBATHOE TOBEIACHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
JKU3HU U MPaKTUUYECKOW AesTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT DJIEMEHTHI COJIEPKaHUsI, KOTOPhIE CITy>KaT OCHOBOM IJIsi (hopMUpoBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTMYECKOro 00pa3oBaHMsl.

CTpyKTypupOBaHUE COJACpKaHUA YYEeOHOro MaTepuaiia B TPOrpaMme IIo
OMOJIOTMH OCYIIECTBICHO € YYETOM TMPUOPUTETHOTO 3HAUYEHHA 3HAHUM 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
HBOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmera «bromorus»



BBIJICJICHBI CIIEYIONINE COJAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
HayyHOro To3HaHUs», «KieTka kak Ouonornueckas cucrema», «OpraHu3Mm Kak
Ouonoruyeckas cuctema», «CucreMa U MHOTooOpasve OpraHu4ecKOro MHpay,
«OBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIIAE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBNAJICHHUE  OOYYalOUIMMHCS  3HAaHUAMH O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHH
WCIIOJIb30BaTh ATH 3HAHUS /I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1ienu u3ydeHus: yueOnoro npeamera «buonorus» Ha 6a30BOM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HaHUM O OMOJOIMUYECKHX TEOPHSIX,
YUEHHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIYyKAIIUX OCHOBOU
Uil (pOPMUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBAaHMSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IVISIIOB, UAEH M MOAXOJOB K M3YUYEHUIO UBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHHU3ALUY;

CTAaHOBJICHHE Yy OOydJarommxcst oO0meil KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHATh M OLICHUBATh SIBJICHUS OKPY’KaIOIIErO
MHUpa JKMBOW MPUPOJALl HAa OCHOBAaHMM 3HAHUM M OIbITA, MOJIYYEHHBIX MPH
W3y4YEeHUU OHOJIOTHH;

dopMupoBaHue y OOydalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOTIOICHUS ITUYECKUX
HOPM IIpU MIPOBEECHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM MJIs TOBBIIICHHUS YpPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH JEATEIBHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEH cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE U COONIOACHHE MeEp NPOPUIAKTUKI
3a00JIeBaHU.



B cucreme cpemnero oOmiero obOpaszoBaHus «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTEIBHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMEeTHOM 001acTh « EcTecTBEeHHO-HAYUYHBIC TIPEIMETHIY.

Jlst m3ydeHust OMOJI0ruy Ha 0a30BOM YPOBHE CPEIHETO 00IIero o0pa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 gaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hepgento).

Pa6ouass mporpamma cdopmMupoBaHa ¢ y4érom padouyeid mporpamMmbl
BOCIIUTAHMSA:
- YCTQHOBJICHHE JIOBEPUTEIHHBIX OTHOIICHUA MEXy YUUTEIEM U €r0 YICHHKAMH,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCIPUATHIO YUYAIIUMUCS TPEOOBAHUI U MPOCHO
yUUTENsI, IPUBJICUCHUIO WX BHUMaHHUS K 0OCyXJaeMoil Ha ypoke HH(pOpMaiuu,
aKTUBU3AIINN UX TT03HABATEIHHON JESITETbHOCTH;
- moOyXJeHHEe IIKOJHPHUKOB COONIIONaTh Ha YpOKe OOIIEHPUHATHIE HOPMBI
MOBEJCHUS, MpaBuUiia OOIICHHS CO CTAPIIMMHU (YUYUTEISIMH) M CBEPCTHUKAMU
(ILIKOJILHUKAMMU ), IPUHIUIIBI YIEOHOU JUCITUTUTMHBI U CAMOOPTaHU3allNK;
- MPUBJICYCHHE BHUMAHUS IIKOJHbHUKOB K IIEHHOCTHOMY AaCIeKTy M3y4aeMbIX Ha
ypOKax sIBJICHUM, OpraHu3aIius UX padoThl C MOJy4yaeMOd Ha ypOKE COIMaIbHO 3
3HaUMMOM HWHOpPMAIE — HWHUIMUPOBAHHE €€ OOCYKICHHS, BBICKa3bIBAHUS
yUYalIMMHCS CBOETO MHEHUS 110 €€ MOBOAY, BBIPAOOTKU CBOETO K HEM OTHOLICHMUS;
- HCIOJIb30BAaHHWE BOCIMTATENbHBIX BO3MOXHOCTEH COAEpXaHUs Yy4eOHOTO
npeaMeTa Yepe3 JEMOHCTPAIHIO IETSM MPUMEPOB OTBETCTBEHHOTO, TPAsKIaHCKOTO
MOBEJICHUSI, TIPOSIBJICHUSI YEJIOBEKOIIO0MS M J0OpOCEepACYHOCTH, Yepe3 Moa0op
COOTBETCTBYIOIIMX TEKCTOB I YTCHHUA, 3adad Ui pPEIIeHUs, MPOOIEeMHBIX
CUTyalui Jj1st 00CY>KJIeHUS B KJIACCE;
- TNpUMEHEHHWE Ha YPOKE MHTEPAKTUBHBIX (opM pabOThl  yJalIuxcs:
WHTEIJICKTYallbHBIX ~ WTP, CTUMYJIHPYIOMIMX TO3HABATENbHYIO  MOTHBAIUIO
HIKOJIbHUKOB; TUCKYCCHM, KOTOpPbIE JAIOT YyYallUMCS BO3MOXHOCTh MPHOOpECTH
OTBIT BEJICHUS KOHCTPYKTUBHOTO AHMAJIOTA; TPYMIOBOW pabOThl WM pabOTHI B
napax, KOTOpbI€ y4aT HIKOJbHUKOB KOMaHIHOW pabOTe W B3aWMOJCHCTBHUIO C
JIPYTUMU AETHMU;
- BKJIOYEHHE B YPOK HUIPOBBIX MPOLENYp, KOTOpPBHIE IOMOTAIOT MOJAEpKaTh
MOTHBAIIMIO JE€Tel K TOJYyYeHHUIO 3HAHUMW, HAJAXUBAHUIO TMO3UTHUBHBIX
MEXKINYHOCTHBIX ~ OTHONIEHWH B  KJacce, IMOMOTalOT  YCTaHOBJICHHUIO
n00poxkeIaTeIpHON aTMOoc(epsl BO BpeMs YPOKa;
- opraHu3anus IecTBa MOTUBHUPOBAHHBIX M IPYAMPOBAHHBIX YYaIUXCs HaJ WX
HEYCIEBAOIIMMH  OJHOKJIACCHUKAMH, JAlOMIer0  IIKOJIbHUKAM  COIHMATBHO
3HAYMMBIH OIBIT COTPYHHYECTBA U B3aUMHOMN TIOMOIITH;
- MHUIIMUPOBAHUE U TMOJICPIKKA UCCIIE0BATEIHCKON IeATETHPHOCTH IIKOJIHHUKOB B
paMKax peaqu3alii UMW WHIWBHIYAIbHBIX W TPYIIOBBIX HCCIICIOBATEIBCKUX



IPOEKTOB, 4YTO JACT IIKOJbHUKAM BO3MOXXHOCTb MPHUOOPECTH  HABBIK
CaMOCTOATEJIBHOTO PEUIEHUSI TEOPETUUECKON MPOOIEMBbl, HABBIK T€HEPUPOBAHUS U
oopmiieHus: COOCTBEHHBIX HJIEH, HABBIK YBa)XKUTEIHHOTO OTHOIICHUS K UYKHM
uzaesMm, 4 opopMIICHHBIM B paboTax IPYruX UCCIeNoBaTeNei, HaBBIK MyOIMYHOTO
BBICTYIUICHUs IIepe]] ayJuTOPHUEH, apryMEHTHUPOBAHUS W OTCTAMBAHUSA CBOEH
TOYKH 3PEHUS.

Hcnonb3yembie yueOHbIE TTOCOOMS

N.H. Ilonomapesa. «buonorus 10 xmace»
NznarensctBo «BEHTAHA-I'PA®» 2020 1.

N.H. [Tonomapesa. «buonorus 11 xmacey.
M3narensctBo «c BEHTAHA-T'PA®y, 2020 r.



COAEPXKXAHUE YYEBHOI'O IPE/IMETA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHON KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOM MPUPOIbI (HAOTIOIEHUE, SKCIIEPUMEHT, ONTMCaHUE,
U3MepeHue, KilacCupUKalMs, MOJIETUPOBaHUE, CTaTHCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbuos, J)x. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpa3ue. YPOBHHU OpraHu3alud OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoCc(EepHBIA.

JdeMoHCTpauu:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3alUU
YKABOW MPUPOIBD».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MUKPO3JIeMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BellecTB B KieTke. I[loanepikanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBoicTBa OenkoB. buonoruueckue
byHKIIUM OETIKOB.



depmenTsl — Owonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTOPOB.

VYraeBoasl: MoHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Iosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
HeJuT003a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie cBoiicTBa. buonormuyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTIE€BOO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaesr — MoHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JIHK. Ctpoenne nu pynkuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oerka.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapat ['ombmxw,
TM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBL.
[Ipoucxoknenne MUTOXOHIApPUM u TiacTua. Bunmbl mmactun. HememOpanHbie
OpPraHoOu/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIMKM OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KJIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmuupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BoJb», «brocunTes 0enka», « CTpoeHrue MOJIeKyJIbl OenKay,



«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. [JJHK», «CtpoeHne monexysl
AT®», «CtpoeHue 3yKapuOTHUYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIEeTKn», « Y TIeBOAb, «JIMIuas».

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOIOICHUH, W3MEpPEHH, HSKCIEPUMEHTOB, MHKpPOIpEnapaThl pPAaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

JlaGopatopHas pabora Ne 2. «/3ydyeHue CTPOEHUS KIETOK pPACTCHUH,
YKUBOTHBIX M OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENnaparax M HX
OIMCAHUEN.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIMA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W HDHEPruUM B MOHUMAHUU
MeTabon3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posb dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl ¢doTocuHTe3a. Peakiuu
dborocunTe3a. DPheKTUBHOCTH (hOTOCHHTE3a. 3HAYCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAUeHHE XEeMOCHHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMpPOBAHHE DSHEPrud B KJIETKE. OTambl HSHEPreTUYEecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buaesl. KucinopomHoe okucieHue, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. D¢ PeKTUBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uHopmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Marpuusblii cunTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucior. Ponbp pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. MicTopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTM CTPOCHHMSI M JKM3HEHHOIO LHKJIa BUPYCOB.
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bakreprodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo36yautens CIIN/a.
OOpatHast ~ TpaHCKpUIILMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutaHus», «Meradonuzmy, «MUTOXOHAPUSD,
«HepreTudeckuii ooMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1K Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmuinkanuun «Yasoenue JIHK u Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M1 MHAMBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KileTouHbIil 1UKII, WIM KU3HEHHBIM LUK kKiaeTku. WHTepdaza u MuTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
Jumiou HeIi W TatuIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{utonoruuyeckue OCHOBBI PA3MHOXKEHHSI M  WHIUBUAYAJIbHOTO  Pa3BUTHUS
OpPTraHU3MOB.

Henenue knetku — muto3. Craaum murto3a. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroioe U moJjioBoe. Buasl Oecronoro
Pa3MHOKEHUS: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAUEHUE JJIs1 CEJEKIIUU.

[TonoBoe pazMHOXKEHUE, €r0 OTINYHUS OT OECI0JIOrO.

Meito3. Cranuu wmeiio3a. Ilporecchl, mpoucxomsiiue Ha CTaausix Menosa.
[ToBenenne xpomocoM B Merno3e. KpoccuHrorep. bHOJIOTMYECKUI CMBICT H
3HAYEHHE MENO03a.

["ameTtorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU M Au4HUKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKAa) — CIIEpMAaTOreHe3 U OBOI'CHE3.
OCcoOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo3ouaoB. OmuiogoTBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOTE€HE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUSl Y MO3BOHOYHBIX YKHUBOTHBIX:
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npoOrieHue, racTpysius, opraHorere3. [locTamOpuoHambHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MPSAMOE, HeEmpsaAMmoe (IUYuHOYHOE). BiusHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
ypOJCTBA.

Poct u pazButue pactrenuil. OHTOreHE3 I[BETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCTpanuu:

Tabmuiel u  cxembl: «DOpMBI Pa3MHOXKEHHS OPraHU3MOB», «J/IBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHUE TIOJIOBBIX KIETOKY,
«Ctpoenne xpoMocoMbdy, «Knerouneiii mukn», «Pemmkamus JTHK», «Mwutos»,
«Menos», «IIpsimoe u HenmpsaAmMoe pa3BUTHEY, «] aMeTOreHe3 y MIICKOIMUTAIOIINX U
4ye0BeKa», « OCHOBHBIC CTaJIMH OHTOT'ECHE3ay.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cniepmarto3ouasl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MIEKONuTaromero», «Kapuokunes B kinerkax
KOpEIlIKa JIyKa», MarHuTHAas MOJEb-alIuIMKauus «/leieHue KIETKW», MOJIEIIb
JAHK, monens meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKA JTyKa HAa TOTOBBIX MUKPOIPENApaTax).

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTpPOCHHS TIOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Ponb HUTOIOTMH
U SMOPHOJIOTUM B CTAHOBJICHUM TEHETUKHU. BKiIaa pOCCHUUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeTOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IIUTOTCHETUYECKUN, MOJEKYJIIPHO-TeHETHUUECKUM). (OCHOBHBIE TEHETUUYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTaHOBJIEHHbIEC ['. MeHenem.
MonorubpuiHoe CKpellMBaHuEe. 3aKOH €AWMHO-00pa3usi TUOPUIOB IEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMSA. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unote3a ynctoThl ramet. [1oHOE M HEMOJTHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCUMOIO  HACJICIOBAHMS
npu3HakoB.  [luToreHeTMuecKkWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIMBaHUs
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.
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CuemieHHoe  HacinefoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIJICHHOMY HAaclI€OBaHUIO TeHOB. Hapylienue cuersieHns reHoB B pe3ysbTaTe
KPOCCHHIOBEpa.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHE KAPTHI.

['enernika mosa. XpoOMOCOMHOE ONpeAeeHnE Noyia. AyTOCOMBI U MOJIOBBIE
XpoMOCcOMBI. ['oMoramMetrHele M rereporaMeTHble OpraHu3Mbl. HacienoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifl M BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnyecTBEHHBIE M KAa4YE€CTBCHHBIE MPU3HAKH M KX
HOpMa peakimu. CBOMCTBAa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBenHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCThb. KoMOuHaTHuBHAs
U3MEHYMBOCTh. Mei03 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTanimoHHasi U3MEHUUBOCTh. Kitaccudukanus MmyTaruii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoeka. Kapuortun wyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHUYCCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKU M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenuble 3a0ojeBaHUsS 4YEIOBEKA: TCHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPMIAKTUKA U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TE€HETUKH B MIPEJOTBPAICHUHU U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YeIoBeKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE ~ CKpEIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS M €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluMBaHHEY,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Meiio3»,
«B3anmonencTBUE QJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl pPACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTumnbl uyenmoBeka H KUBOTHBIX», «Buubl
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U3MEHYMBOCTHY», «MoaudukalmoHHas W3MEHYMBOCTH», «HacrnenoBanue pesyc-
dakTopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs: U3MEHYHUBOCTD.

O6opynoBanue: MojeNu-anmInKanun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonunoe nomuHupoBaHuey, «Jurubpunnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON M MHUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox moceBHOIN.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas paborta Ne 6. «M3yuenne MoauUKaIlMOHHOW U3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuid y apo30Quiibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[IpakTueckass pabora Ne 2. «CocraBieHWE UM aHAIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax MNPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOIbI CeNeKInU. MacCoBBIM U MHANBUIYAIbHBINH OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoacTBEHHOE
ckpenuBanue — HUHOpuAMHT. Ywucras nuHusa. CKpelMBaHUE YHCTHIX JUHUMH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIAMHT.
Otpanénnas rtulOpuausauus M €€ ycnexu. VCKyCCTBEHHbIH MyTareHe3 M
IIOJIyYEHHUE TNOJIMIUIONJIOB. JIOCTMI)KEHMsI CEINEeKLUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

buoTtexHonorus kak oTpaciab MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexomoOuHanTHoM JIHK wu TpaHcrennsix opranuzmoB. KiertouHnas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHHUE PACTEHUM.
KIiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okonoruueckue W dTudeckue  mpoomempl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersr: H. 1. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOXKACHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
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pacteHui», «Otnanéanas rudpuauzanus», «PadoTer akagemuka M. @. iBaHoBay,
«Ilomumnongus», «OOBEKTBl OHOTEXHOJIOTHM», «KileTouHbIE KYyJIBTYpBl H
KJIOHUpPOBaHKE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH MIOA0B U KOPHEIION0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IHCTBEHHBIE PACTCHUS».

JlabopaTtopHble U npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOAbl M JOCTHUKEHHUS CEJIIEKIUH PACTCHUN H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEIbHBIM  Yy4acTOK, B TEIUIMYHOE XO34MCTBO, J1aOOpaTOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbuIkKM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUH. OBOJIIOLMOHHAS
Teopusi U1 €€ MecTo B OMoNoruu. BiusiHue 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OHOJIOTUU U APYTHUX HaYK.

CBuzerenbcTBa HBOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
HOSIBJIIEHHS BHUJOB B THAJEOHTOJIOTMYECKOM JIETOMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaguyeckue: cxoncTso U paznuure ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTHYHbIE,
pPYJIMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MMyTeH y Bcex
OpraHU3MOB.

OomonnoHHas teopus Y. [apBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHOKylIuMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkposBosorus. [lomynsius kak eAMHUIA BUAA U SBOJIOLUU.

JBrkymue cuiibl (GpakTopbl) 3BOJIOLMKM BUAOB B Ipupojae. MyTallmOHHBINA
IpolecC M KOMOMHATHBHas M3MEHYUBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeud
reHoB. M30iumst 1 MUrpanus.

EctecTBeHHbII 0TOOp — HampaBisiomuii Qakrop 3Bomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOeHHOCTh OpraHU3MOB KakK pe3yJbTaT 3Bojtouud. [Ipumepst
MPUCTIOCOOJICHHNI Y OpraHu3MOB. ApoMoph03bl M UIUO-aJaNTAIHH.
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Bun wu  BumooOpazoBanue. Kpurepunm Buga. OcHoOBHbIE  (QOpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, YKOJIOTUIECKOE.

MakposBomonusi. PopMbl  ABONIONUU:  (uileTUYECKas, JUBEpreHTHas,
KOHBEpIreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxeHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAS pagualusl.

JdeMoHCTpanuu:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, D. I'ekkens, @. Mromnep, A. H. Ceepiios.

Tabmuis! 1 cxembl: «Pa3BuTre OpraHMuecKoro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOUHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHoroobpasue  mopoa  KMBOTHbIX»,  «llomymsimum»,  «MyTanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrauum», «OOmas aereHepauus»,
«/IBmxymue cuibel 3Bomouun», «Kapra-cxema wmapmpyra mnyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI000OPA30BAHHE.

OO6opyioBaHME: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsH, KoyuieKus «lIpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBIECHUS 3BOJIIOIUNY», 00BEMHAs MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJulekiusa «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Mojenb ammmkauus «llepekpéct
XpOMOCOM», BIaxHble mpenaparbl «Pa3Butue Hacexkomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTtanuu QOpMbI KpbLILEB U
OKpacKH TeJa).

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabota Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUecKas
3BOJIIOLINMA. AOHMOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XUMUYECKOM 3BoIIoIMU. HavanbHble Tanbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
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CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBbie KIETKM W HMX 3BOIIOLMSL.
dopMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeickas u
npoTepo3oiickas dpel. Ilaneo3olickas spa u €€ mepuojbl: KEeMOPUHCKUH,
OPZIOBUKCKHH, CUITYPUHUCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUMU.

Me3so301ickas 3pa v €€ NepUOabl: TPHACOBBIN, IOPCKUM, METIOBOM.

KaliHo3oiickas »9pa ®W €€ TMepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOINOTECHOBBIN.

XapakTepucTKa KJIMMaTa U TeoJOrMYecKuX mpoieccoB. OCHOBHBIE JITalbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [TosiBIIeHNE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHM4YecKOrOo MHUpa KakK OTpakeHHe 3BOJIIONUU. (OCHOBHBIC
CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OBoIIOLIMA YeJIOBEKAa. AHTPOIIOJOTH KaK HayKa. PazBuTue rpeacraBiieHuit o
IIPOMCXOKICHUHM 4YeJIoBeKa. Meronsl u3ydeHus aHTponoreHesa. (CxonacrBa u
pa3JInyrs YEJI0BEKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBwxkymue  cuibl  ((pakTopbl)  aHTpPOIOTeHe3a. Hacnencreennas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOmiecTBEHHbI o00pa3  KU3HH,
W3TOTOBJICHUE OPYIUI TPyZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTAIMM W BETBU JBOJIIOIMU YEJIOBEKA: ABCTPAJIONUTEKH, UenoBek
yMenbld, YemoBek npsaMoxonsamuii, YermoBek HeaHAEpTalIbCKUK, YenoBek
pazymHbIil. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BpPONEOUIHAsS
(eBpaswmiickasi),  Herpo-aBCTpaJioMjHas  (9KBAaTOpUaibHAas),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHIOCOOJCHHOCTH  MpeACTaBUTENCH
YEJOBEUECKUX pac K YCJIOBUSM CYLIECTBOBAHUA. ENMHCTBO 4eIOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpersr: ®. Pemn, JI. Ilactep, A. . Onmapun, C. Munnep, I'. IOpu, Y.
JlapBuH.

Tabmupel 1 cxembl: «Bo3nukHoBeHne ConaHEUHOH cucTeMbl», «Pa3Buthe
opraHnyeckoro mupa», «PacturenpHas xierka», <«OKuWBOTHas  KIeTKay,
«IIpokapuornueckas kietka», «COBpEMEHHAs CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS YEJIOBEKAa M YEIOBEKOOOpPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOoBeKa», «llpeBHenmmue moam», «pesHue momn», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachh».
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O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEAaHJAEPTAJIbLIa, KPOMAHBOHIIA), CJIEIKH WU
U300pKEHUSI KAMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIIEPHI,
pybOuna, ckpebna), TeoxpoHoyoruueckass Tabnuna, KoJuiekuusa «Dopmbl
COXPaHHOCTH UCKOITAEMbIX )KMBOTHBIX M PACTEHUIN.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

[Ipaktuueckast padota Ne 1. «M3yyeHue UCKOMaeMbIX OCTaTKOB PACTEHUM U
YKUBOTHBIX B KOJUICKIIUSX).

OKCKypcusi «OBOJNIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
HAy4YHBIN WIH KPAEBEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4ud ¥ pa3[eisl 3KOJIOTHH. MeTOIbl IKOJIOTMYECKUX
VCCJIETOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOMTaHUS OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxkonornueckue (akropel. Kiaccudukanusa skonorudyeckux (HakTOpOB:
abuoTHyeckue, OMOTMYECKHME M aHTPOINOreHHble. JlelcTBUE HKOJIOIMYECKUX
(GakTOpOB HA OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckue puTMBI.

buotnueckue  dakropel.  Bugsl = OMOTHMYECKHMX  B3aUMOJICHCTBHIL:
KOHKYPEHLHUsI, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyaju3M, KOMMEHCAJIM3M (KBAapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIHU3M,
HEeUTpau3M. 3HaueHHE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYILIECTBOBAHUS
OpPraHK3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. (OCHOBHBIE IOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynse, O. ['ekkensp.

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3emun», «Cpeasl oOUTaHUs
opranuzmoBy», «®Potonepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISUUU UHDY30pUu-Ty(henbkny, «llumiesbie nenm».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonornyeckne 0COOEHHOCTH paCTEHUN U3
Pa3HBIX MECT OOHUTaHU.
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JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padota Ne 2. «Ilocy€T MIOTHOCTH NOMYJISIUMNA Pa3HbIX BUIOB
pacTeHU.

Tema 4. CooOecTBa ¥ 3K0JI0rH4ecKre CUCTEMBI.

Coo0miecTBo opranm3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
IpPOCTpaHCTBEHHAsA, Tpoduueckass (muienas). Buabl-momunantsel. CBsizu B
OHOILIEHO3E.

Dkoyornuecknue cuctembl (dkocucteMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreorneHoze. DyHKIMOHANBHBIE KOMIIOHEHTHI HKOCHCTEMBI: TMPOAYLEHTHI,
KOHCYMEHTHI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (muiieBble) YPOBHM SKOCUCTEMbI. [IMileBble LMW U CETH.
OCHOBHBIE TIOKa3aTEeJIM SKOCUCTEMBI: OHOMacca, MHPOAYKLHA. DKOJIOTUYECKHUE
nupamMubl: MPOAYKUHUH, YHCIEHHOCTH, OuomMaccbl. CBOHCTBa 3KOCUCTEM:
YCTOWYHBOCTD, CAMOpPETYILus, pazButue. CyKieccus.

[TpuponHbIe PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEK. DKOCHCTEMa XBOWHOTO
WM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035CTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak QakTop ycTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB u CTpYKTypa
ouocdepnr. XKuBoe BemecTBO U ero ¢yHkuuu. OcoOeHHOCTH Onochepbl Kak
rJ100aJIbHOM 3KOCHCTEMBbI. J[MHaMHuecKoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHE IUKIIbI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOTEHHBIE U3MEHEHUs B Ouocdepe.
['1oGanbHbIE IKOTOTUYECKUE TTPOOIIEMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0OBEUECTRA. Coxpanenue
O6ropa3zHoo0Opasusi Kak OCHOBa ycTroiunBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
yIOpaBJICHHUS TPUPOJHBIMU pecypcaMH M WX HCHOJb30BaHue. JlocTkeHus
OMOJIOTMHU U OXpaHa MPUPOJIbI.

JdeMoHCcTpanuu:

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

Tabmunpl u cxembl: «llumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llemu muTanmsy, «IKoJOTHUECKAsT TUPAMHUIAY,
«buocdepa u genoBek», «IKOCUCTEMA HTUPOKOIMCTBEHHOTO Jiecay, « IKOCHCTEMaA
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XBOolHOro  neca», «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHsbie
AHTPONOTEHHBIC  BO3JECUCTBHS HAa  IpUpONYy», «BaxkHeHMIIME HMCTOYHHUKHU
3arpsiI3HEHUS] BO3JyXa U IPYHTOBBIX BO», «llouBa — BakHeWIas cOCTaBIISIOIIAs
ouocgeps», «Pakropsl Aerpagannu nousy, «llapaukossiil 3pdexT», «PakTophl
paZoOaKTUBHOTO 3arpsisHeHusi Ouocdepb», «OO0mas cTpykrypa Ouocheps»,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

OobopyznoBanue: Mojenb-alnmIMKanus «TUnuuHele OMOLEHO3BI», TrepOapuit
«PacturensHble coobmiecTBa», Komiekuuu «buonenosy, «Bpenurenu BaxkHenmmx
CENIbCKOXO3SIICTBEHHBIX ~ KYNbTYp», TepOapud U KOJUICKIIMM pACTEHUH W
KUBOTHBIX, MPUHAJICKAIINE K Pa3HBIM 3KOJOTMYECKUM TIPYIIAaM OJHOTO BH[A,
Kpacnas knura Poccuiickoii ®enepaunu, U300pa)KeHHs] OXpaHSEMbIX BHJOB
pacTeHUl U )KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTUHN HA YI'JIYBJIEHHOM YPOBHE CPE/IHET'O OBLIEI'O
OBPA30BAHUA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHHMSA OOy4alomMMHUCS TpOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOEHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpEACICHUI0, HaJW4We MOTHUBAllMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICTIOBBIMM  YCTAHOBKaMH, NPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LN U CTPOUTH KUZHEHHBIE TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonorus» AOCTUTrarOTCs B
CAVMHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JEATEIBHOCTM B COOTBETCTBHH C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEHW MO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTApPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepanuu, npupoae u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOITUXCSl PYKOBOJCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlMM, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIHUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUH
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:
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1) rpa;kaaHCcKOro BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUJaOMIEeT0oCs KaK aKTUBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA W MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4e€OHBIX M IMO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKIACHUSIMU, KYJIbTYPHBIMUA [IEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pe]l
Ponunoi, ropaoctu 3a cBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYDY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIEIUIO0 U MaMITHUKAM MPUPOIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;
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OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJUTENISAM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAHUE SMOIIMOHAIBHOTO BO3ICHCTBHS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

NMOHMMAaHUE W peaju3alus 37J0pOBOTO W 0€30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOaaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryisipHas duznueckas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIIUIX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JIIOICH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX NMPUBBIUCK (YNOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIIBHOCTU TEXHOJIOIMYECKOM W COLMAJIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEIILHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

WHTEpEC K pa3InyHbIM cdepaMm NnpodhecCHOHAIBHON ACSATEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun #  pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30oBaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMUSA

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHWE K TPUPOJEC KaK HCTOYHHKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHNE YPOBHS DKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCJHEACTBUNA ISt
OKPYKarOLIEN CPeIbl;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
pelieHus;
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CIIOCOOHOCTh HMCMOJB30BaTh MpHOOpETacMble MPU HU3YYCHHH OWOJIOTUU
3HAHMSI W YMEHUS IMPU PEIICHHH Mpo0JIeM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TPaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAaHEHHWE PABHOBECHUSA B DKOCHUCTEMAaX, OXpaHy BHUIOB,
aKOcuCTeM, brochepsr);

AKTUBHOE  HENPUATHE JCUCTBHUM, NPUHOCIINIUMX BpEI  OKPYKAIOIIEH
NPUPOIAHON cpejie, YMEHHE NPOrHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IIPaKTUKE, TOTOBHOCTHU K YYaCTHIO B IIPAKTUYECKOM JEATEIBHOCTH 3KOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JUAJOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJIBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE ClHeuuPuKA OHOJIOTMM Kak HayKd, OCO3HaHUs €€ pOoJu B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpEJCTaBICHUS 00 OKpYXarolleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YeJOBEKa U
o0miecTBa, B IMO3HAHUMM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U peHIeHUuH IpodsieM
COXpPAaHEHMS IPUPOTHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEeH BBIXOAA U3 IJI00AJTBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOTMYECKUX 3HAaHUH B LEJIX
MOBBIMICHUST OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
pU U3Y4eHUH OHOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4YaeMmble 3HaHHUS JJi1 aHalu3a Hu
OOBSCHEHHUS SIBIIEHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
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yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
UMEIOLINXCS JAaHHBIX C IENbIO MOTYYSHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHHS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE IIEHHOCTH HAyYHOW MAEATEeTbHOCTH, TOTOBHOCTb OCYIIECTBISITH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHHUIO |
caM000pa30BaHUI0, K AKTUBHOMY IOJYYCHHMIO HOBBIX 3HAaHUH 1O OHOJOTHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yabTaThl OCBOCHHS y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HA4YMMble i (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyYaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CHUCTE€Ma, HayYHbIH (PaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPEHHE,  OKCIEPUMEHT ©  JAPYTHX),
yHUBEpCalbHble Y4yeOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

PETYISITUBHEBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUUH OOyYaroluxcsi, CIOCOOHOCTh
oOyuarommxcs UCIIOJIb30BATh OCBOCHHbIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYCCKUE 3HAHUS W YHUBEPCAIbHBbIC Y4eOHbIC JCHCTBHS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHErO OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaagenne YHHBepPCaAJIbHBIMH Yu4eOHbIMU NMO3HABATEJbLHBIMH
NEUCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATEILHO  (OopMyJIMpOBaTH W aKTyaJIM3UpOBaTh  IMpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TIPH OCBOCHHHM 3HAHUKM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CpaBHEHMS, KiTacCU(HUKAIIUK, 000OIIICHHUS ), PAaCKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIICIATh UX XapaKTEPHbBIEC MPU3HAKH, YCTaHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTPENCNATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIHHOCTU C TTIOCTABICHHBIMHU LIETISIMU;



25

UCIIONIb30BaTh OMOJIOTMUECKHUE TOHITUS Ui 00bACHEHUs ()aKTOB U SIBJICHUIN
YKABOW NPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIYKTHBHbBIC, JAECIyKTUBHBIE, I10
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEUHS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS;

PUMEHSATH CXEMHO-MO/IECJIbHBIE cpencTtBa Ui IPEACTaBIICHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a
TAK)K€  NPOTUBOPEUMH  Pa3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHHUA MPOOJIEMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTepHabHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM JAEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabdOTy B  YCIOBHSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUSI;

pa3BUBaTh KPEaTUBHOE MBIILIEHUE TPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBbIKaMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHus npoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUIBl JACSITEIBHOCTH M0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEepPIpEeTaluy, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOU
NEeATEIbHOCTH U AKU3HEHHBIX CUTYalUsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHUs, HaXOAUTh APTYMEHTHI JIsl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE PELICHHsS 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISITh IEJICHAIIPABICHHBIM MOUCK TEpeHoca CPEeICTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANBHYIO CPEy;
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yMETh IMEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO W MPAKTHUYECKYIO 00JIacTH
KU3HECSITCIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE WJEH, Mpejiaratb OpUTHHAIbHBIE MOJIXOJbI U pElICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora c undgopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEparype, OHOJOTUYECKUX CIIOBapsiX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM MpencTaBICHUS, KPUTHUECKH OLIEHUBAThH
e€ TOCTOBEPHOCTh M HETPOTUBOPEUNBOCTH;

(GopMyIMpoOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope Ouosornyeckoil mHpopManuu, HEOOXOIUMOM I BBINOIHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIB30BaHUS Pa3IHMUHbIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMaNbHYI0  (GOpMYy  IpEACTaBICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Jpyroe);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ononornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMHM  pAacloO3HaBaHWS W 3alUThl  WH)OpMaIuw,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU A€l CTBUSIMM:

1) o0mmennme:

OCYIIIECTBISTh KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYIIECTBY OOCYXJIaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBINIOJHEHHS MpeiaraeMon
3aJa4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN PYTHX YYaCTHUKOB
JAajiora Uin IMCKYCCUH);

pacro3HaBaTh HeEBepOaJbHbIE CpEJACTBA OOIICHMs, MOHWMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;



27

BJIAJETh Pa3IMYHBIMU CIIOCOOAMHM OOILIEHUS M B3aMMOJEHUCTBHS, TTOHUMATh
HAMEPEHUS IPYTUX JIIOJIeH, MIPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MIOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI MpH PEIICHUH OMOJIOTHYECKOM PoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJICHCTBUS MPU PEIlICHUN Y4eOHOM 3a1auH;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJUIEKTUBA;

NPUHUMATh 1€  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJMHUPOBATh ACUCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIATh ILIAH JCHCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KA4ECTBO CBOErO BKJIAJa M KaXJOrO YYaCTHHUKA KOMAaHIbI B
001Ut pe3ysabTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npe/iaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUHA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSIBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMH PEeryJSTUBHBIMHU AeHCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICHUA NpPOOJIEM U HUX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIeBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTh, BBISABIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JieNiaTh OCO3HAHHBINA BBHIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a peLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;
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c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIMPOKOM JpPyAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIN YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyal[UsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJE€Th HABBIKAMU  I[IO3HABAaTEIbHOM  pedieKCMM  KaK  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBHUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI PEQUIEKCUH Ui OLEHKU CHUTYyallluH, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OLEHUBATh PUCKM U CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HUX
CHU)KECHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPE3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE ceOs ¥ APYTUX:

PUHUMATh ce0sl, MIOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yabTaThl ocBoeHms mporpamMmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buonorus»
Hay4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI EUCTBUI MO OCBOCHHIO, HHTEPIIPETAUU U
npeo0pa30BaHUI0 3HAHUM, BUbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHHIO 3HAHUHM B Pa3jMuYHBbIX Y4E€OHBIX CUTYyallUsX, a TaKkKe B pealibHbIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHbIX C Ouosorueidl. B mporpamme mnpenmMerHbie
pe3yabTaThl MIPEICTaBICHbI 10 TOJaM 00yUYeHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTUHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKIAJE POCCUMCKUX U
3apyOEKHbIX YyUEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWH, (PYHKIMOHATBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUs KU3HEHHBIX 3a/a4;
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YMEHHUE PACKpbIBATh COJEpkKaHUE OUOJIOIMYECKUX TEPMHUHOB W TOHITHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIeCTB M TPEBpPAIICHUC
HHEPrUHr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBasE OpraHU3alus KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEICHHE (PEMPOIYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

YMEHHE H3JIaraTh OWOJIOTMYECKHE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuyenus (0 1eHTpax MHOrooOpasus u
MIPOUCXOXKJIEHUS KyJIbTYpHBIX pactenuit H. M. BaBuiioa), onpenenarb rpaHUIibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
ONMCAHME YKUBBIX CHCTEM, IIPOLECCOB W SIBICHUM, OpPraHU3alus U MPOBEICHUE
OMOJIOTMYECKOTO  AOKCIEPUMEHTAa,  BBIJBWKEHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXJy MCCIEIyEeMbIMH BEJIMYMHAMHU, OOBSICHEHHE MOIYYEHHBIX
pE3yNbTaTOB, UCIHOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M MPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IJIACTUYECKOT0 W SHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHUTO03a, Meno3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHMS, HWHAMBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKHX
IIPOILIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LeJbl0 obecreyeHus: 0e30MacCHOCTH CBOETO 3J0pOBbS M 370POBBSA
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaroLIei
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIH30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJelI0BaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHUS NJIsl MpEICKa3aHHsl HacleOBaHUs NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKUe padoThl, COOIIOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKU OLEHUBaTh U HWHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMALIUU, HAYYHO-TIOMYJISIPHBIE
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MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTUH,
MEAHUIIMHE, OMOTEXHOJIOTHUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast GMOJIOTHYECKYI0 MH(POPMALIMIO M3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
UCIIOJIb30BaTh OHATUHHBIN anmapat OMOJOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs ydueOHOro mpeameta «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAy4YHOI'O MHPOBO33PEHMS, O BKIIAJE POCCHUICKHUX WU
3apyOEKHbIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl PEIICHHUs KU3HEHHBIX 33/1a4;

YMEHHME PACKPBIBaTh COAEpKAHME OHUOJOIMYECKUX TEPMHHOB M MOHSTHM:
BU/JI, TOMYJISALNS, TeHODOH, IBOIIOLUS, JBIKYIUE CHIbI ((PAaKTOPhI) IBOJIIOIUH,
PUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHUE (PAKTOPBHI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYyLUEHTbl, LENu MUTaHUS,
AKOJIOTHYECKas MUpaMua, OnoreoreHos, onocdepa;

YMEHHME WH3jaraTb OHOJOTHYECKHE TEOpUM (SBONIOLUMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapiieBoro cxonactea K. M. bapa, uepenoBaHusi rjaaBHbIX HaIlpaBiICHUN H
nyTteit spomoruu A. H. CeeproBa, yuenuss o o6uocepe B. 1. Bepnaackoro),
OTIPEAENATh TPAaHULIBl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: HAOJI0/IEHUE U
ONMMCAHHWE MKUBBIX CHUCTEM, NPOLIECCOB M SBJICHUI, OpraHu3alus U IMPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEAYyEMbIMH BEJIUYMHAMU, OOBSICHEHHE IOJyUYEHHBIX
pe3yJbTaTOB, MCIOJIb30BAaHHBIX HAayYHbIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHYECKHX
OOBEKTOB: BUJOB, MONYJSALMA, NPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreoneHO30B U JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJEICTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHCIOCOOIESHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB M TOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOTECHHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B OMocdepe;

YMEHHE MPUMEHSATh MOJyUYEHHBbIE 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, IJI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
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KU3HU C IeNblo obecriedyeHus Oe30MacHOCTH CBOETO 3J0POBbsl U 3/I0POBbSA
OKPY>KaIOIUX JIIO/ICH, COOIIOIEHUSI HOPM IPaMOTHOTO MOBEJCHUS B OKPYKAIOIICH
NPUPOAHON cpesie, MOHUMaHUE HEOOXOIMMOCTH HCIOJIb30BAHUS JTOCTHUKEHUHN
COBPEMEHHOW OMOJIOTUH /ISl pallUOHATBHOTO MPUPOIONIOJIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHblEe OMOJOTMYECKHE 3a/1ay, COCTABJISATh CXEMBbI
MEepEeHOCca BEIIECTB U DHEPTUH B IKOCUCTEMaX (LIETH MUTaHUSA);

YMEHUE BBIMOJIHATh J1TA0OpATOPHbIE M TPaKTUYECKUE padOThl, COOIIOIATH
MpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAaHHUEM;

YyMEHUE KPUTHYECKH OIEHMBATh M HWHTEPIPETHPOBATH HHGPOPMALIHIO
OMOJIOTMYECKOTO  COAEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-TIOMYJISIPHbIC
MaTepuaibl),  paccMaTpUBaTh  IJ00aJIbHBIE  HDKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTHU, (POPMHUPOBATH [0 OTHOLICHUIO K HUM COOCTBEHHYIO MTO3ULUIO;

YMEHUE CO3[1aBaThb COOCTBEHHBIE IHMCbMEHHBIE M YCTHBIE COOOLIEHUS,
00001m1ast 6uosiornyeckyr0o UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

®opmupoBaHue PYHKIHOHAIBHON I'PAMOTHOCTH Y 00YYAKOIIMXCSH:

YurarejbcKass TPAaMOTHOCTD:

dopMHUpoBaHUE CIOCOOHOCTHM K UYTEHUIO W TMOHUMAaHUIO Y4YEOHBIX TEKCTOB,
yMEHUE U3BIEKATh MH()OPMALUIO U3 TEKCTA, HHTEPIIPETUPOBATH, UCIIOJIb30BaTh €€
MIPU PEIICHUU YU€OHBIX, YUeOHO-TIPAKTUUECKUX 3a/1a4 U B MOBCEAHEBHON JKU3HHU.

EcrecTBeHHOHAY4YHAasl TPAMOTHOCTD:

dopMupoBaHUE CIIOCOOHOCTH MCIOJIb30BaTh €CTECTBEHHOHAYYHBIC 3HAHMSI,
BBISIBIIATH MPOOJIEMBI, JIeJlaTh OOOCHOBAHHBIE BBIBOJbI, HEOOXOIUMBIC IS
IIOHMMAaHHS OKPYXKAIOLIEr0 MUpPa WU U3MEHEHUH, KOTOPhIE BHOCUT B HETO
JESITEIbHOCTh YEJIOBEKAa, a TAKXKE JJISl MPUHATUS COOTBETCTBYIOIIMX PEUICHUIA.
dopmupoBaHuE YMEHUW OOBSICHATH WM OMNHUCHIBATH TMPUPOJHBIC SIBJICHHUS,
aHAJIM3UPOBATH U OLICHUBATH, J€JIaTh BHIBOBI

DuHAHCOBAasi TPAMOTHOCTh:

dopMUpoBaHHWE HABBIKOB, MOTHBAIlUM, HEOOXOMUMBIX JUIsI  MPUHSATHUSA
2G(}EKTUBHBIX  pemieHu B pa3HOOOpa3HbIX  (UHAHCOBBIX  CHTYaIlUSX,
CIIOCOOCTBYIONIUX ~ YJIYYIICHUIO (PUHAHCOBOTO OJaromoysydusi JUYHOCTH W
OOIIECTBA, a TAKXKe BO3MOKHOCTH YYaCTHUSI B SKOHOMHUYECKOU KU3HH.

KpearuBHoe MbllLICHHE:
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dopMupoBaHUE CIOCOOHOCTH TMPOAYKTUBHO yYacTBOBaTH B  TIpoliecce
BBIPAOOTKH, OIEHKH W COBEPIICHCTBOBAHWU WJICH, HAPABICHHBIX Ha IMOTYYCHUE
WHHOBAIIMOHHBIX M J(PQEKTUBHBIX PEUICHUH, W/WIM HOBOTO 3HAHUS, W/WIU
3¢ PEeKTHOrO BhIPAXKEHUST BOOOPaKEHUS.

I'106abHBbIe KOMIETEHITHH:

®opMHUpOBaHUE CIIOCOOHOCTH CMOTPETh Ha MHUPOBBIE U MEXKKYJIbTYpHBIC
BOIIPOCHI KPUTHUYECKH, C PA3HBIX TOYEK 3pPCHUS, Y4aCTBOBAThH B OTKPBITOM,
aneKkBaTHOM H A(()EKTUBHOM B3aWMOICHCTBUM C APYTHUMH JIIOJbMU Pa3HOTO
KyJIbTYPHOTO MPOUCXOXKIACHUS HA OCHOBE B3aUMHOTO YBKCHHS K YEIOBEUECKOMY
JIOCTOMHCTBY.

[IpeameTtHass o6nacte «®duszuka» o01amaeT JOCTATOUHBIMU peCcypcamul JUis
Pa3BUTHS KaXJIOT0 W3 HaIpaBiIeHUN (PYHKIIMOHAIBHOW T'PaMOTHOCTHU, MOCKOJBKY
TEMaTUYECKOEe COJIep)KaHhe Y4EeOHOro MpeMeTa OXBaThIBAET MATEMAaTHYECKYIO,
YUTATEIBCKYI0, €CTECTBEHHOHAYUHYIO, (DMHAHCOBYIO C(hephl, TO3BOJISICT Pa3BUBAThH
TI00aNbHBIC KOMITIETCHIINHA U KPEaTUBHOE MBIIIIICHHE 00YYaOIIUXCSl.



TEMATHYECKOE IINTAHUPOBAHUE

33

10 KJIACC

Ne KoJsmn4yecTBo 4acos JIeKTPOHHBIE (IU(PPOBHIE)

n/n Haumenosanue BCETO | KOHTPOJ | MpakTU4 | 00pa3oBaTe/ibHbIE PeCypChl
pa3esioB U TeM LHDLC CCKIE

POTPaMMb! paboThl | paboOTHI

1. | buonorus kak 5 I1.P.-1 | https://resh.edu.ru/subject/5/
HayKa 10/

2. | )KuBble crcTEMBI https://resh.edu.ru/subject/5/
U UX 1 10/
OpraHu3aIus

3. | XuMudeckuii JI.LP.—2 | https://resh.edu.ru/subject/5/
COCTaB M 8 10/
CTPOECHUE KIIETKU

4. | )KuzHenmesTenpbHO 5 K.P.-1 |JI.LP.-1 | https://resh.edu.ru/subject/5/
CThb KJICTKH 10/

5. | Pa3mHOXeHUE U JLP-.1 | https://resh.edu.ru/subject/5/
WHITUBH/TYalbHOS | 10/
pa3BUTHE
OpraHu3MOB

6. | HacmeactBenHoc JI.P. -3 | https://resh.edu.ru/subject/5/
Th U 3 10/
U3MEHYUBOCTD
OpraHu3MOB

7. | Cenexuus KP.-1 https://resh.edu.ru/subject/5/
OpraHU3MOB. 3 10/
OcHOBBI
OMOTEXHOJOTHHI

8. https://resh.edu.ru/subject/5/
PesepBHoe Bpems | 1 10/

Oomee KoJI-BO yacoB | 34 KP. -2 JLP. -7

10 nporpamMmme o I1P. -1
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11 KJIACC

Ne KoJsm4yecTBo 4acos JIeKTPOHHBIE (IU(PPOBHIE)
HaunmenoBanme

n/n BCETO | KOHTPOJ | MpakTU4 | 00pa3oBaTe/ibHbIE PeCypChl
pA3ICIOB M TEM bHBIC ecKHe

TPOTpaMMBl paboThl | pabOTHI

1. | 'eneruka. ; K.P.1 I1.P. 1 https://resh.edu.ru/subject/5/
Cenexuus. 11/

2. | DBONIOIUOHHAS 8 J.P.2 https://resh.edu.ru/subject/5/
OmoJIorus 11/

3. | Bo3HukHOBeHHE I1.P. 1 https://resh.edu.ru/subject/5/
U pa3BUTHE 7 11/
YKU3HU Ha 3eMJIe

4. | OpraHu3msl 1 K,P. 1 JL.P. 2 https://resh.edu.ru/subject/5/
OKpY Karomas 4 11/
cpena

5. | CoobmiectBa u I1.P. 1 https://resh.edu.ru/subject/5/
AKOJIOTHYECKHUE 7 11/
CHCTEMBI

6. https://resh.edu.ru/subject/5/
PesepBHoe Bpems | 1 11/

OO6miee xo1-Bo yaco | 34 IL.P. -3

K.P.-2
10 MporpamMme JLP.-4







