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INOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpammbl MO OHOJOTHU TEOPETUUYECKYIO OCHOBY JUIS
OTpeJeNieHs] MOAX0J0B K (OPMHPOBAHUIO COJEpKaHUS Y4eOHOro MpeaMera
«buonorusi»  coctaBwiaM: KoHUenTyainbHble nojoxenus @®IOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIel, COAEpKAaHMS, pe3ylbTaTOB OOy4YeHHS W
TpeOOBaHMM K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB, MOJOXKEHUS 00 O0IMIMX LIEIX U
MPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CPEIHEro
obmrero oopazosanus B Poccuiickoit denepaiinu, a TAaKKe MOJT0KEHUS O CEIU(pUKe
Ouonornu, e€ 3HAYCHHMM B TIO3HAHWU >KUBOM MPHUPOABI U OOECIeYeHUH
CYLIECTBOBAHMSI YEJIOBEUECKOro oodmiectBa. CoriacHO Ha3BaHHBIM IIOJIOKEHUSM,
OTpe/ieNieHbl OCHOBHBIC (DYHKIIMK IPOTPAMMBI 110 OMOJIOTHUH U €€ CTPYKTYpA.

[Iporpamma no 6uosoruu Aa€T NpeaAcTaBiIeHUE O LEAX, 00 00IIel cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHA O0yUYaIOIIMXCA CPEICTBAMH y4€OHOTO ITpeAMETa
«buonorusy, onpenenser 06s13aTeNbHOE IPEIMETHOE COIEP)KAHUE, €TI0 CTPYKTYPY,
pacmpenenieHne Mo pasjenaM U TeMaM, PEKOMEHIYEMYIO0 IOCIeA0BATEIbHOCTh
U3y4eHUs Y4eOHOTO MaTepHalia ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBA3€H, JIOTUKM O0pa30BaTEIBHOIO IMpOIECCa, BO3PACTHBIX OCOOEHHOCTEH
o0yyJarommxcs.

B nporpamme 1o 61oy10TuM TakKe YYUTHIBAIOTCS TPEOOBAHUS K IIJIAHUPYEMbIM
JUYHOCTHBIM, METampeIMETHbIM M TMpPEeIMETHBIM pe3yiabTaTaM oOOydeHus B
dhopMUPOBAHUM OCHOBHBIX BUJIOB YU€OHO-TIO3HABATEILHOM JIESITEILHOCTH/y4eOHBIX
JNEeWCTBUH  OOydJarIIUMXCS IO  OCBOCHHMIO  COAEpKaHHUS  OHMOJIOTHYECKOIO
oOpa3zoBaHusl.

B nporpamme no 6mosioruu (10—11 kmaccel, 6a30BbIN ypOBEHB) peann30BaH
OPUHIMI TNPEEMCTBEHHOCTH B HM3yYeHMHM OHWOJIOTMM, Ojlarojiapsi 4yeMmy B HE
MPOCMATPUBAETCS  HAIMpPaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(GOopMUPOBAHUEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33pEHMUS, LIEHHOCTHBIX
OpUEHTAlMN JTUYHOCTH, SKOJOTUYECKOTO MBIIUIEHUS, TPEACTABICHUNA O 3JJ0POBOM
oOpasze *u3HU U OEpPEKHBIM OTHOILICHUEM K OKpY)Karolled NpUPOIHOM cpee.
[ToaTomy Hapsay ¢ U3ydeHHEM OOLIEOMOIIOTMYECKUX TEOpUH, a TaKKe 3HAHUH O
CTPOCHHMH KHUBBIX CHCTEM Pa3HOIO PaHra U CYUIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX MPOIIECCOB B MporpamMMme Mo OHOJIOTUU YJIEJIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWH B MIOBCETHEBHOW XKM3HU TSI PEIICHUS MPUKJIAIHBIX 3a7a4, B
TOM  4YuCJle: TPO(PWIAKTUKA  HACJIEICTBEHHBIX  3a00JIeBaHUN  YEJIOBEKa,
MEAMKOTEHETUYECKOTO  KOHCYJIBTUPOBaHMsS,  OOOCHOBAaHUS  DKOJOTUYECKH
11€71€CO00Pa3HOro MOBEICHUS B OKPYKAIOLIEH TPUPOAHON Cpesie, aHATIM3a BIUSHHUS



XO3SIICTBEHHOM ~ JESTENIbHOCTH  4YeJOBeKa Ha COCTOSHUE TMPUPOIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHUJICHUE BHUMAHUS K NMIPUKIAJIHON HaNpPaBJICHHOCTH
y4yeOHOro mnpenMera «bruosorus» MpoJAUKTOBAHO HEOOXOAMMOCTBIO OOecreyeHus
YCIIOBUH JIJIsl pEIICHUs OJHOM M3 aKTyalbHBIX 3a/1ad IIKOJIBHOTO OHOJIOTMYECKOTO
oOpa3oBaHMsI, KOTopas Tmpennosaraer (QopmMupoBaHHe Yy OOydYarOIIUXCS
CIIOCOOHOCTH aJIalTUPOBATHCA K HW3MEHEHUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHE cpeHero o01iero o0pa3zoBaHus 3aHUMAET BaXKHOE MECTO.
Ona obOecreunBaeT (popmMupoBaHHEe y 00yJarONUXCS TPEICTABICHUNA O HAYYHOU
KapTUHE MUpa, paclupser W o0000mIaeT 3HAHUS O >KUBOM mpupone, &
OTJIMYUTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHU3allMi W SBOJIOLMH, CO3HAET
YCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOW  MPHUPOABI, (OPMHUPOBAHUS
(YHKIHMOHAIBHOM TI'paMOTHOCTH, HAaBBIKOB 3I0pOBOr0 M 0Oe30macHoro oobpasa
KU3HU, SKOJOTMUYECKOT 0 MBIIJICHUS], IEHHOCTHOTO OTHOIIEHUSI K )KMBOU MPUPOE U
YEJIOBEKY.

Bonbiioe 3naueHne OMOIOTHS UMEET TakXKe I PEIICHUS BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  337a4  CpeAHero  o0miero  oOpa3oBaHusA,  COLMAIM3ALUN
oOyuatomuxcs. M3yuenue 6uonorun odecrnieynBaeT yciaoBus Jisl (POPMHUPOBAHUS
WHTEJUICKTYalIbHbIX, KOMMYHHUKAallUOHHBIX ¥  HH(DOPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYyIbTYphl, CIIOCOOCTBYET HMHTETPAlMA OMOJOTHYECKHX 3HAHUU C
MPECTaBICHUSAMHU U3 APYTUX YICOHBIX MPEIMETOB, B YaCTHOCTH, PU3UKH, XUMUU
reorpaduu. Ha3BaHHbIE MOJIOKEHHUS O TMpeAHA3HAYEHWU YYEOHOro mpeamera
«buonorus» cocTaBUJIIM OCHOBY [UIsl ONpENEICHHUS MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €r0 COACpXaHHs, TMPEACTaBICHHOTO B Tporpamme IIo
OHMoJOTHH.

Otb60p conepkanust yueOHOTO npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3ULMUI KyJIbTypOCOOOpPAa3HOrO IMOAXO0/a, B COOTBETCTBHM C
KOTOPBIM OOyYaromuecs: TOJDKHBI OCBOWUTH 3HAHUSI M yMEHHMs, 3HAYUMbIC IS
dbopmupoBaHusi O00IIEH KyJbTYphI, OMNPEICAIONINE aJICKBATHOE IIOBEJICHUE
YeJIoBeKa B OKPY’KAIOIIEH MPUPOIHOM cpeje, BOCTpeOOBaHHBIC B IOBCEIHEBHOM
KHU3HU U TpaKkTU4YecKon nesTenbHOcTH. Ocoboe MecTo B ATOW CHUCTEME 3HaHUM
3aHUMAIOT JIEMEHTHI COJIEPIKAHUS, KOTOPBIE CIIYy>KaT OCHOBOMW Jisi OPMHUPOBAHUS
IIPEJICTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa U
LHEHHOCTHBIX ~ OPHUEHTAlUSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHHU3aIL[UH
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHE COJCp)KaHUS y4eOHOro MaTepuana B MPOrpaMMe IO
OMONIOTHH OCYIIECTBICHO C YYETOM TMPHOPUTETHOTO 3HAYEHUS 3HAHUNA 00
OTIMYUTEIBHBIX OCOOCHHOCTSX KUBOM MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U



IBOJIFOLMHU. B COOTBETCTBHUM C 3TUM B CTPYKType ydueOHoro npeamera «buomorusp»
BBIJICJICHBI CIICIYIOLIUE COJIEp KaTeNIbHbIE JIMHUK: «bronornusa kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Kietka kak Ouonormueckas cucremay, «OpraHusm Kak
ononornyeckas cucreMa», «Cucrema W MHOrooOpasue OpraHM4eCKOro MHpay,
«OBOJIOLMS AKUBOU NPUPOJBI», « IKOCHCTEMBI U MTPUCYILIUE UM 3aKOHOMEPHOCTHY.

[lenr u3yuenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIQZICHUE  OOYyYalOIUMUCS  3HAHMSIMM O  CTPYKTYpHO-(YHKIIMOHAIbHOMN
OpraHM3allMd JKHUBBIX CHCTEM pA3HOr0 paHra U MNpUOOPETEHHE YMEHH
UCITIOJI30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX JIEMCTBHM B OTHOLIEHHWU OOBEKTOB
YKUBOU MPUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX POOJIEM.

Jloctmxenune 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha 6a3oBoM
YPOBHE 00ECIIEUNBAETCS PEMLICHUEM CIEAYIOIUX 3a/1ay:

OCBOCHHE OOYYaIOMIMMHCS CHUCTEMBI 3HAHUM O OHOJOTMYECKUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, THIIOTE3aX, MpaBuiax, CIyKaluX OCHOBON
s (opMHpOBaHUS TNPEACTABICHUN O €CTECTBEHHO-HAyYHOW KapTUHE MHpa, O
METOJIaX Hay4YHOI'O MO3HAHMs, CTPOCHUU, MHOTOOOpa3uu U OCOOEHHOCTSAX >KUBBIX
CUCTEM PA3HOT0 YPOBHSI OPraHU3ALMH, BBIJAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OHOJOrMU; GOpMUpPOBaHUE y OOYYAIOMIMXCA MO3HABATEIbHBIX,
MHTEJJIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B MPOIECCE aHAM3a JIaHHBIX O
NyTAX Pa3BUTUS B OMOJOTMM HAY4YHBIX B3IJISIOB, MJIEH U MOAXOAOB K U3YYEHHIO
KUBBIX CHCTEM pPa3HOIO YpPOBHSA OpraHM3allii; CTAHOBJIEHHE Yy OOYyYarolUXCs
oO11el KynbTypbl, (PYHKIIMOHATBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHITHh U OLIEHUBATH SIBJICHUS OKPYKAIOLIETO
MUpa )KUBOW IPUPOBI HA OCHOBAHWM 3HAHUI U ONBITA, OJYYEHHBIX IPU U3YYECHUH
ouonoruu; GopMuUpoBaHHE y OOy4arOUIUXCsl YMEHHM WIUTIOCTPUPOBATH 3HAUCHHE
OMOJIOTMUECKUX 3HAHUI B TPAKTUYECKOM JESATENIbHOCTH 4YeJIOBEKa, DPa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUH M arpoOMOTEXHOJIOTUH; BOCIHUTAaHUE
yOEeKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKUBOW TPHUPOJBI,
HEO0OXOAMMOCTH OEpEeXHOT0 OTHOIICHHS K HEH, COOIOACHHS ITUYECKUX HOPM TIPH
IPOBEJICHUH OMOJIOTUYECKUX UCCIIeI0BAaHUI; OCO3HAHNE IEHHOCTU OMOJIOTMYECKUX
3HAHMM JIJIS1 TOBBILLIEHUS YPOBHS
HKOJIOTUYECKON KYJIbTYpbl, g (GOPMHUPOBAHUS HAYYHOTO MHMPOBO33PEHUS;

pUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEAHEBHOM JKU3HU JJIs1
OLICHKH TOCJEICTBUI CBOEH JEATEIBHOCTH MO OTHOIICHHIO K OKpYXalollen cpee,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COOJIOJIEHHEe Mep MNPOPUIAKTUKU
3a00JIeBaHUM.



B cucreme cpeagnero obmero oOpa3zoBanusi «buosorusi», m3ydaemas Ha
0a30BOM ypOBHE, SBIICTCS OOs3aTENbHBIM YYEOHBIM IPEIMETOM, BXOISIIUM B
COCTaB MpeaMeTHOM o0nacTn « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlst m3ydenust Onosioru Ha 6a30BOM YPOBHE CPETHETO 00IIEero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kinacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 yaca
(1 yac B HeneMO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBs3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, Quiocoduen, 3TUKOM, ICTETUKON U MpPaBOM.
Pounb 6uonorun B popMupoBaHUN COBPEMEHHON HAyYHOW KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTonbl TO3HAHMS KUBOW MPUPOIbI (HAOIIOACHUE, SIKCIIEPUMEHT, OINMCaHNUE,
u3MepeHue, KiaccuuKalus, MOJACIUPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

[Ipaktnueckass pabora Ne 1. «Mcmonb30BaHHE pa3IMYHBIX METOAOB IPHU
U3YYeHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTteMbl 1 MX OPraHU3ALMSL.

JKuBblie cucTeMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHusi Ouosioruu. Otauyue
YKUBBIX CHCTEM OT HEOPraHUYECKON MPUPOIbI.

CpoiicTBa OMOCUCTEM U UX pazHOooOpasue. Y POBHU OPraHU3aIMU OMOCUCTEM:

MOJIEKYJISIPHBIN, KIIETOUHbIN, TKAHEBBIA, OPraHU3MEHHBIN, TOMYJISIIIUOHHOBUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEeHOTHYECKUH ), OMOChHEPHBI.

JlemoncTpanum:

Tabmuubl u cxembl: « OCHOBHbBIE MPU3HAKU JKU3HUY, «YPOBHU OpPTaHU3AIUU
YKUBOU MIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKUM COCTaB KIJIETKH. XUMHYECKUE JJIEMEHTBI: MaKpOXJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOAbI M MHUHEpPAJIbHBIX BellecTB B KkieTke. lloanepkanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u cTpoeHue OEIKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3zaMeHnMble 1 3aMEHUMbIE aMUHOKHUCIOTHl. AMHUHOKUCIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIEKYJIbl (TIEpBUYHAs, BTOpPUYHAs, TpPETHUYHAs U
YeTBEpPTUYHAd CTPYKTypa). XHUMHYECKHME CBOMCTBa OenkoB. buosornueckue
byHKUIMUU OENKOB.



depmenTtel — Owuonormyeckue Katanmsatopbl. CTpoeHue depmeHTa:
aKTUBHBIM TEeHTp, cyoOcTpaTHas -crenupuyHocts. Kodepmentsl. Butamusbl.
OTnnuns GepMEHTOB OT HEOPTAHUYECKUX KaTaJIM3aTOPOB.

VYrieBoabl: MOHOCaxapH/ bl (TIIOK03a, pudo3a 1 1e30Kcupud03a), Tucaxapuibl
(caxapoza, JlakTO3a) M IoOJIMCaxapuabl (Kpaxmay, TJUKOTEH, LEJUIH0I03a).
buonornueckue GyHKIIUU YTIIEBOOB.

JIunuapr: TPUTIULEPHUIBI, dbocomunumasl, CTEPOUIBI.
['uapodunsHOTHAPOPOOHBIE CBOMCTBA. buomorndyeckue QyHKIUH JTUIHAOB.
CpaBHEHME yIII€BOIOB, OETIKOB U JIMIIUAOB KAK UICTOYHUKOB SHEPTUU.

Hyxnennoseie xucmorel: JIHK wu PHK. Hykneormaer — wMoHOMEpSI
HYKJIeMHOBBIX KUCTOT. Ctpoenue u pynknun JIHK. Crpoenue u pynknuu PHK.
Bunasl PHK. AT®: ctpoenne u hyHKIUH.

[{utonorus — Hayka o kieTke. Kilerounas teopus — npumMep B3auMOJICHCTBUSA
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Krnetka kak nenoctHas xuBas cucrema. O01ue nNpu3HaKku KIEeTOK:
3aMKHyTas HapyxHasi mMeMOpana, Mmonekyibl JIHK kak reHernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KIETOK: HJyKapUOTHYECKas M Mpokapuothyeckas. OcoOeHHOCTH
CTpOEHHUsI MpOKapuoTHYecKoW KieTku. Kierounas creHka Oakrepuil. CtpoeHue
DYKapUOTUYECKOM KIETKH. OCHOBHBIE OTIMYMS PACTUTEIBHOW, >KMBOTHOW H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KIJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, UX
¢bynkuuu. [Inazmatuueckas meMmOpana, e€ cBoiicTBa U GpyHkuuu. LluTonnazma u eé
opraHousibl. OnHomeMOpanHbie opraHounbl kietku: JIIC, ammapar [Nombmxw,
an30combl. [1odyaBTOHOMHBIE OpPraHOWIbBI KIJIETKH: MUTOXOHAPWH, IIJIACTHJBI.
[Ipoucxoxxienne MUTOXOHIpUNA U Mactua. Buasl miactua. HememOpanHbie
OpraHOMJIbl KJETKH: PHUOOCOMBI, KIIETOUYHBIA LIEHTP, UEHTPHUOIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynsatopHeiil HeHTp kieTku. CTpoeHue snpa: siaepHas o00I0YKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankiun, K. M. bap.

Jnarpammel: «PacripeneneHne XuMHYECKHUX 3JIEMEHTOB B HEKUBOMW ITPUPOJIEY,
«Pacripenenenne XuMU4YECKUX 3JIEMEHTOB B KUBOW MPUPOEH.

Tabmuubl u cxembl: «llepuonnueckass TabnMila XUMHYECKUX 3IIEMEHTOBY,
«CTpoeHue MOJIEKYJIIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIIbl OeliKay,



«Ctpoenne pepmentar, «Hyknennosbie kucinotsl. JJHK», «CTpoeHne mMonekybl
AT®», «CtpoeHne >yKapuOTHYECKOU KIETKN», «CTPOCHUE MKUBOTHOU KIIETKH,
«CTpoeHuEe pacTUTENbHOU KIETKN», «CTpOEHUE IPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue spa KIEeTKN», « Y TIeBOAb, «JIMIuas.

OO6opynoBaHHEe: CBETOBOM MHMKPOCKOI, OOOpyAOBaHUE [JIsi MPOBEIICHUS
HAOJIOCHUM, HM3MEpPEHUH, SKCIEPUMEHTOB, MHKPOIpENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

Jlabopatopuass pabora Ne 1. «lM3ydeHme KaTaqTuTHYECKON AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopatopHas pabora Ne 2. «/3ydeHue CTpOEHHS KJIIETOK PACTCHHIA,
KUBOTHBIX M OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpENnaparax U HUX
OMHICAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BemecTB, WK METa00JIU3M. ACCUMUIISALIUS (TUTACTUYECKU OOMEH) U
TUCCUMWIAIMSA (PHEPTeTUYEeCKU OOMEH) — JBE CTOPOHBI €IMHOrO Mpolecca
MeTrabonu3ma. Poilb 3aKOHOB COXpaHEHHsI BEIIECTB M DHEPIMU B TOHUMaHHUH
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpoHbIid. Pons pepmeHToB B
oOMEHE BEIlIeCTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas (a3bl  (doTocuHTe3a. Peakiumn
dborocunTe3a. DPPHEeKTUBHOCTL (HOTOCHHTE3a. 3HAUCHHUE (POTOCHHTE3A IS KU3HH
Ha 3emiie. BiausHue yciioBuil cpeapl Ha POTOCUHTE3 M CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTe3. XEeMOCHHTE3UpYIolue OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMEH B KJeTKe. PaciiemnyieHue BeliecTB, BBIJICICHUE U
aKKyMYJIMPOBaHUE YHEPTUM B KJIETKE. DTallbl JHEPreTUUECKOT0 0OMeHa. [ ukoms.
bpoxenue u ero Bunbl. KHCIOpPOIHOE OKHCIEHHWE, WIM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peaknuu MarpuuHoro cuHTe3a. ['eHetmueckas wunH@opmauus u JHK.
Peanuzanusi renernueckoil wHGopManuu B KieTKe. ['€HETHYECKUU KOJ W €ro
cBoiictBa. Tpanckpumnuus — marpuunbiii cuate3 PHK. Tpaucnsius — 6uocunres
Ooenka. Otambl TpaHciaanuu. KomaupoBanwe aMuHOKHCIOT. Poms pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢hopmbl sxu3Hu — BUpYChL. McTopus oTkpsiTus Bupycos (/1. 1.
NBanoBckuit). OCOOEHHOCTH CTPOCHHSI M KU3HEHHOTO I[MKJIA BHUPYCOB.



bakrepuodarn. bonesnm pacTeHmil, J>XMBOTHBIX U YEJIOBEKAa, BHI3HIBACMBIC
BUpycamu. Bupyc ummynozaedunura yenoseka (BUY) — Bo3Oynurens CITNa.
OOpatHast ~ TpaHCKpuIlusi, peBepraza u  uHTerpaza. [Ipodwunakruka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JleMOHCTpaum:

[Toptpersr: H. K. Konsuos, /. . Banosckuii, K. A. Tumupsses.

Tabmuubr 1 cxembl: «Tumbl mutanusy, «Metabomuzm», «MUTOXOHAPHUSY,
«JHepreTuyeckuii oomeny», «Xnopomiact», «Dortocunres», «Ctpoenue JIHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKE reHay, «CuHTe3 0enkay, «I 'eHeTuuecKuil Koy,
«Bupyce», «bakrepuodarn», «Crpoenue u xu3HeHHbIN 1ukin Bupyca CIIN/a,
oakTepuodaray, «Pemmmkarus JTHK.

O6opynoBanue: Mojenu-ammiukanuu «Yasoenne JIHK u Tpanckpumiumsy,
«buocunres 6enka», « CTpoeHUE KIETKN», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHre M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounbiii 1K1, WM KU3HEHHBIM IMKI KieTku. MHTepdaza m MuTo3.
[Ipoueccel, mpoTekawmue B uHTepdaze. Permkauus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HAOOp — KapHOTHIL
JIMrmouaHeIi M TalIOMAHBIA ~ XpOMOCOMHBIE  HaOoOpbhl.  XpOMaTHBIL.
[{UTOJIOTHYECKUE OCHOBBI PA3MHOXKEHUS W  HMHIAUBUAYAIBHOIO  Pa3BUTHS
OpPTraHU3MOB.

Henenune knetku — muto3. Craguum mutosza. Ilporecchl, mpoucxoasnme Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOJIOTHYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aronTo3.

@DopMbI pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe U MmosioBoe. Buibl 6ecnosoro
Pa3MHOXKEHUS: JIeJICHWE HAJIBOE, IOYKOBaHWE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHHUe. VICKyCCTBEHHOE KIIOHMPOBAHHE
OpPraHU3MOB, €r0 3HAYEHUE JIJIs1 CEJICKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOOTO.

Meito3. Craguu meio3a. Ilponecchl, mpouCXoasiMe Ha CTaAusX MeHo3a.
IToBenenne xpomocom B Meuo3ze. KpoccuHroep. bHOJIOTMYECKHI CMBICT U
3HAYEHHE MEHUO03a.

["ameTorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y IKUBOTHBIX.
[TonoBbie Kene3bl: CeMEHHUKU W sudHuKA. OOpa3oBaHUE U Pa3BUTHE IOJOBBIX
KJIETOK — rameT (CrepMaro30u[l, SWLEKIeTKa) — CIEpPMAaTOreHe3 U OBOIEHES.
OCOOEHHOCTH CTPOEHUS SIMIIEKJIETOK U CcHepMaTto3ougoB. OII0A0TBOPEHHE.
ITaprenorenes.

NunuBuayanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpPHOHAIIBHOE  Ppa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAILHOTO Pa3BUTUS Y TMO3BOHOYHBIX *KHUBOTHBIX:



npobneHue, ractpyisiuus, opraHoreHes. IloctamOpuonanbHOE pas3BuTHE. THIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TPsIMOE, HEMpsiMoe (JMYuHO4YHOe). BiusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (HDAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pa3Butue pacteHuil. OHTOr€HE3 LBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHH, CTA/INM PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmumpt u  cxembl: «DOpMBI  Pa3MHOXKEHHS OpPraHU3MOBY», «/[BoitHOE
OIUIOJOTBOPEHUE Yy IBETKOBBIX pacTeHUn», «BerertatTuBHOE pa3MHOKEHHE
pacteHuit», «J/lenenue kierku Oaktepuity, «CTpoeHHE TOJIOBBIX KJIIETOK,
«Ctpoenue xpomocombl», «Knetounsii mukimy, «Pemmukanus JTHK», «Mwutosy,
«Menosy», «lIpsmoe u HenpsMoe pa3BUTHE», «l'aMETOreHe3 y MIIEKOIUTANIIUX U
yenoBeKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue:  MHUKPOCKOIL, MUKponpenaparbl «CrepMaTo30u/bl
MJIEKOIIMTAIOLIEr Oy, «IMIEKIIeTKa MIIEKOITUTA0IIEro», «KapuokuHes B KiIeTKax
KOpEIIKa JIyKa», MAarHUTHAas: MOAENb-alIlIMKaus «/leJeHne KIIeTKn», MOJIEIb
JIHK, Mmonenb MmeTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Jlaboparopnass padora Ne 3. «HaOmronenue muTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlaGopatopHas pabdota Ne 4. «/3ydeHue CTpOEHHUsI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTax».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum renetuku. Victopus passutus reHeTukd. Poss nuronoruu
¥ HMOpPUOJIOTUU B CTAHOBJIEHUM T€HETUKHU. BKian poccHiCKHX U 3apyOeKHBIX
Y4E€HBIX B PpPA3BUTUE TEHETUKU. MeToIbl TEeHETUKH (TMOPHUI0IOTHYECKUH,
UTONCHETUYECKUH, MOJIEKYJIIpHO-TeHeTHUeCcKuil). OCHOBHBIE T'€HETUYECKUE
NOHATHS. | 'eHeTnYecKasi CHMBOJIMKA, UCIIOIb3YEMAsl B CXEMAaX CKpEIMBaHUM.

3aKOHOMEpPHOCTH HACJIEAOBaHUs IPU3HAKOB, yCTaHOBJIEHHBIE . Mennenem.
MoHorubpuiHoe ckpemmBaHue. 3akoH €AMHO-00pa3usi TUOPUIIOB TIEPBOTO
nokosieHus. [IpaBuiio JOMUHHpPOBaHUs. 3aKOH pacIlEeIJIEHUs TPU3HaKoB. [ unoresa
quCcTOTHI raMeT. [IosHoe 1 HermoMHOe TOMUHUPOBAHUE.

JurnOpuaHoe ckpenrBanue. 3aKOH HE3aBUCUMOT0 HaclIeI0BaHUs PU3HAKOB.
[{uToreHeTuyecKre OCHOBBI AUTHOPUAHOTO CKpEIIMBaHUS. AHaIU3UpYIOIIee
ckpemrBanue. Mcnonb30BaHNne aHAIM3UPYIOLIETO CKPEIMBAHMS IS ONIPEACIICHUS
I€HOTHUIIa OCOOU.

CuernnieHHOe HacnenoBaHue npusHakoB. Pabora T. Moprana 1o cuemjieHHOMY
HAaCJIEI0OBaHUIO TeHOB. Hapynienue cuerieHns reHoB B pe3yabTaTe KpOCCHHIOBEpPA.



XPpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKre KapThl.

['enetnka mona. XpoOMOCOMHOE OIpEICNICHUE Mojia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omMorameTrHele W TreTeporaMmeTHbie opraHnu3Mmbl. HacnemoBanue
MIPU3HAKOB, CLICTJICHHBIX C MTOJIOM.

N3menunuBocTh. Bubl N3MEHUMBOCTH: HEHACJICACTBEHHAS U HACIICACTBCHHAS.
Ponb  cpenbl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MO (DUKAIIMOHHONW M3MEHYMBOCTH. BapualinoHHbBIN psii U BapHallMOHHAs KpHBasl.
Hopma peakuuum mpusHaka. KollM4eCTBEHHbIE M KAaYECTBEHHBIC MPU3HAKA U HX
HopMa peakiuu. CBolicTBa MOAU(MUKAIIMOHHONW H3MEHYHNBOCTH.

HacnencTBenHasi, wiad TEHOTHIIMYECKas, W3MCHUMBOCTH. KoMOMHATHBHAas
W3MEHYHMBOCTh. Melo3 M TIOJIOBOM TIpoIlecC — OCHOBa KOMOMHATHUBHOMU
M3MEHYMBOCTU. MyTarimonHas u3aMeH4nBOCTh. Knaccudukanuss MyTanuii: reHHEbIE,
XPOMOCOMHBIE, TeHOMHBIC. HacToTa U MpUYMHBEI MyTaruii. MyTtareHHbie (aKTOpPHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HaclieACcTBEHHOM n3mMeHunBoctd H. . BaBuiiosa.

BresanepHast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotunm denoBeka. OCHOBHBIE METOAbI T€HETHKU
YeJIOBEKa: TCHEaJIOTHUSCKHM, OJIM3HCIIOBRIN, IIUTOTCHETHICCKUM, OMOXUMUYCCKUII,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemenHoOe ONPENICIICHHE TE€HOTHUIA!
MMOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[111P-ananu3a. HaciencTBeHHbIC 3a001€BaHUS YEIIOBEKA: Te€HHBIE OOJIE3HH, OOJIC3HU
C  HACIEJCTBEHHOM  MPEApaclojoKEHHOCThIO,  XPOMOCOMHBIE  OOJIE3HH.
Comatnueckue W TeHepaTuBHbiE MyTaluu. CTBoOBbIE KiIETKH. [IpuHIUIBI
3I0pPOBOTO 00pa3a >KU3HH, JUATHOCTHKH, MPO(PMITAKTUKN U JICUCHHUS TeHETHUCCKUX
Oosie3Hel. MeauKo-reHeTUUeCKOe KOHCYJIBTUPOBaHUE. 3HAUYCHUE MEIUIIMHCKOMN
TCHETHUKH B IIPEIOTBPAICHUN 1 JICUCHUN TCHETHYECKUX 3a00JIeBaHUM YeIOBEKa.

JdeMoHcTpanuu:

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

Tabauie! u cxeMbl: «K MOHOTHOPUIHOE CKPEIIUBAHUE U €T0 [TUTOTCHETHYECKasI
OCHOBA», «3aKOH PACHIEIICHUS U €T0 LIMTOT€HETUYECKAs! OCHOBAY, «3aKOH YUCTOTHI
ramer», «lurubpuaHoe ckpenmBanuey, «l{uTogornueckue 0CHOBBI TUTHOPHTHOTO
CKpeIuBaHusD», «Menosy, «B3auMoIeCcTBrUE AJUICIBLHBIX TEHOBY, «I €HEeTHYECKHE
KapThl PaCTCHUM, KUBOTHBIX U YEJIOBEKa», «['eHeTuka moisia», «3aKOHOMEPHOCTHU
HACJICIOBAHUS, CUEIJICHHOTO C Tojom», «KapuoTumbl 4denmoBeka U KUBOTHBIX,
«Bunpl m3menunBocTH», «MoauduKalMOHHAasT W3MEHYMBOCTHY, «HacmemoBanme
pesycdakTopay, «['eHeTHKa TPy KpoBu», «MyTalluoOHHAS U3MEHYHBOCTH.

OobopynoBanue: Mojaenu-anmIukauun «MOHOTMOPUAHOE CKPEIMBAaHUEY,
«Henonnoe nomuHupoBaHue», «JuruOpuaHoe ckpemuBaHuey, «llepekpéct



XpOMOCOMY, MUKPOCKOT U MUKpompenapar «Jlpo3zoduna» (Hopma, MmyTanuu Gopmbl
KPBUIbEB M OKPACKH Telia), repoapuii «I'opox moceBHOMN.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHass pabora Ne 5. «M3yueHue pe3yslbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabopaTtopHas pabota Ne 6. «3yuenne MoanuKaIMOHHON U3MEHUYMBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopuas pabora Ne 7. «AHanu3 MyTamuii y apo30(iibl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHe U aHAIU3 POJAOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IPOLECC. 3apOXKICHHE CEJIEKIMU U JIOMECTHKAIUS.
VYyenue H. 1. BaBuiioBa o neHTpax npoucxokaeHusi © MHOrooOpa3us KyJIbTypHBIX
pacTeHui. LIeHTpbI MPOUCXO0KACHNS TOMAIIHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJIbI ceJIeKIMU. MaccoBblil U MHAMBUAYAJIbHbIIA OTOOPHI B
CEJICKLIMM pPacTeHUl M >KUBOTHBIX. OIlEHKAa 3KCTepbepa. bIM3KopoACTBEHHOE
CKpelnBaHue — HHOpuauHr. Ywucras nuHug. CKpelIMBaHUE YHCTBHIX JIMHUU.
['erepo3uc, wnu rubpunHas cuia. HepoJCTBEHHOE CKpelnlMBaHue — ayTOPUIAMHT.
Otnanénnas rubpuamsanus 1 e€ ycnexu. ICKyCcCTBEHHBIN MyTareHe3 U MOJIy4eHHUe
NOJITTIONIOB. JIOCTHKEHNA CeNEeKIIMT PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpacip Npou3BoACTBA. ['€HHas MHXKEHepus. OTarbl
co3ganusi pexomOuHanTHOM JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. Kiierounble KynbTypbl. MUKPOKJIOHAJIBbHOE Pa3MHOXKEHUE PACTEHUMH.
KiioHupoBaHue BBICOKONPOMYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.
OkoJjoruueckue W dThyeckue  mpobiembl. MO —  reHeTHYecKu
MO (ULIPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpauuu:

[Toptpetsr: H. U. BaBuiios, Y. B. Muuypus, I'. /[. Kapneuenko, M. ®. l1BaHoB.

Tabmunpl 1 cxembl: Kapta «LIeHTphl MPOUCXOXKAECHHUS W MHOroooOpasus
KyJbTYPHBIX pacTeHuii», «Ilopoabl TOMaIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenunity, «OtnanéHHas rudpuauzanus», «Padboter akagemuka M. @. MIBaHoBay,
«[Homumnougus», «OOBEKTH OHOTEXHONOTHM», «KieTouHble KyJIbTYpHl H
KJIOHUpOBaHKE», «KOHCTpynpOBaHUE U MEPEHOC T'€HOB, XPOMOCOM).

O0opyaoBaHue: MYJISDKU IJI0JJOB M KOPHEIUIOAOB TUKUX (OPM U KYJIBTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IHCTBEHHBIE PACTCHUS».

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:



Okckypcust «OCHOBHBIE METOABI M JOCTHXKEHHUSI CENEKI[MM PACTEHUU W
YKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEBHBIM  y4acTOK, B TEIUIMYHOE XO34WCTBO, J1TaOOpATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[Ipennochuiku BO3HUKHOBEHHSI HBOJIOLMOHHOW TEOPUU. OBOIIOLMOHHAS
Teopust U €€ MecTo B OMOJOTHU. BiusHUE 3BONIONMOHHON TEOPUHM HA Pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BodoUMU. [lameoHTONIOrMYECKHE: MOCHEI0BATEILHOCTD
MOSIBIICHUSI BHUJOB B TNAJICOHTOJOTMYECKON JIETONMUCHU, NEPEXOHBIE (OPMBI.
buoreorpadguyeckue: cxocTBO U paznuune Gpayd v GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA M Pa3Myusi 3MOPHUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. (CpaBHUTEIHLHO-AaHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
pPYyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTeH y BCeX
OpTaHU3MOB.

OomonnoHHas teopus Y. JlapBuna. Ilpeanoceliku BO3HUKHOBEHHS
JnapBUHU3Ma. JIBWKyIIuMEe CUJIbl HABOJIONMHM BUAOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOXXEHUE MPH OTPAHHMYEHHOCTH PECYpPCOB, HEOIpENENEHHAsT W3MEHUYNUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTOphl) HBOJIOIUU BUIIOB B Mpupoje. MyTallmOHHBIHN
mpoiecc U KOMOWHATHBHAS W3MEHUYMBOCTH. [lOMyNsIIIMOHHBIC BOJHBI M Jpeud
reHoB. M3osiust 1 Murpanus.

EctecTBeHHbIii 0TOOp — HampaBisitomuid  (paktop sBotonud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcrnoco0IeHHOCT, OPraHU3MOB Kak pe3yabTaT HBoionuu. [Ipumeps
MPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMop(h03bl ¥ HIUO-aTalTAIIAH.

Bun wu BumooOpazoBanme. Kpurepun Buma. OcHoBHbIE  (HOpPMBI
BHUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJIOrHIeCcKoe.

MakposBonorusi. @Popmbl  3BOJOLMK:  (UIETUYECKAss, JIUBEPreHTHas,
KOHBEpIreHTHas1, mapasuiesnbHas. HeoOpaTtuMocTh SBOTIONN.

[TpoucxoxaeHrne OT HecHeUalIn3upOBaHHBIX MpenkoB. [Iporpeccupyromas
crienManu3anus. AIanTUBHAS paIruaIusl.



JlemoHcTpanum:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmue! u cxembl: «Pa3BuTHE OPraHUYECKOr0 MUpPa HA 3eMie», «3apOIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbel  OOpeOBI  3a
cyiectBoBanue», «EctecTBeHHbIlt 0TOOp», «MHOrooOpa3ue COpTOB pacTEHUN»,
«MHoroobpasue  mopon  KUBOTHBIX»,  «llomymsmum»,  «MyTtanoHHas
U3MEHYHUBOCTB», «Apomop(o3b», «Manoamantanum», «OOmas aereHepauus,
«/IBmkymue cuibsl sBomouun», «Kapra-cxema wMapmpyra nyremectBus Y.
Hapsunay», «bopbba 3a cymiectBoBanue», «IIpucnoco0iIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHue», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OOopynoBaHHE: KOJUIEKIUS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMH OKPACKH,
Ha0Op IUIOAOB M CeMsH, KoJuleKius «lIpumephl 3alIUTHBIX MPUCIOCOOICHUN Yy
KUBOTHBIX», MOJielb «OCHOBHBIC HAMpPAaBICHUS SBOJIONUNY», 00BEMHAS MOJEIh
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapta Mupa, Kouiekuus «PopMbl COXPAHHOCTH
HUCKOMAEMbIX >KMBOTHBIX M pacTeHui», Mojaenp ammmkauus «llepekpéct
XpOMOCOM», BIaXHbIE ITpenapathl «Pa3BuTue HaceKOMOroy, «Pa3BUTHE JIATYIIKNY,
MuKpornpenapar «/pozoduna» (Hopma, myTanuu GopMbl KPHLITEEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHME BHUIOB IO MOP(}OIOrHUECKOMY
KPUTEPUIOY.

JlaGopatopHas padota Ne 2. «Onucanue NpucrnocoO0JIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHayuyHble TpEACTABICHUS O 3apOKIEHUM >ku3HU. HaydyHble runoress
BO3HMKHOBEHHUSI JKM3HM Ha 3emje: aOuoreHe3 M MaHCIEpMHUA. XHUMUYECKas
3BOJIFOLIMA. AOHMOTEHHBIN CHHTE3 OpPraHWYECKUX BELIECTB W3 HEOPraHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPAKIACHUE XUMUYECKON 3BOTIOINHY. HauanbHble Tamnsl
ounonornyeckor spomonuu. ['mnoreza PHK-mupa. ®opmupoBanre mMeMOpaHHbBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKIETKHU. llepBble KIETKM M WX SBOJIIOLIMSL.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [lameosolickas 3pa U €€ Mepuoabl: KEeMOPUUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3o030HcKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo301ickass 3pa W €€ mepuoabl: MNaJCOT€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KJIMMara M Te0JOTMYECKUX MporeccoB. OCHOBHBIE ATarbl
HBOJIIOIMU PACTUTEIBHOIO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHH H
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak OTpakeHHe 3BOJOUUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOIIIONKA YEIOBEKA. AHTPONOJIOTHS KaK Hayka. Pa3BuTHe mpeacTaBiIeHH O
MPOUCXOKJICHUHN 4YeloBeka. Meroapl u3ydeHHsl aHTpornoreHeza. (CxonctBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YEIOBEKA.

JBuxymiue cuibl ((pakTopsl) anTpornorenesa. HacnenctseHHas U3MEHUUBOCTh
U eCTeCTBEHHbIH 0TOOp. OOIIeCTBEHHBIM 00pa3 »KWU3HH, H3TOTOBICHUE OPYAUil
TPYJa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTa/IUM U BETBHU HBOJIIOI[MU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMmeneli, YemoBek npsAMOXomsamMi, YemoBek HeaHIepTanbCKul, YenoBek
pasymHblid. Haxonku HCKoONaeMbIX OCTAaTKOB, BPEMs CYILIECTBOBaHUS, 00JIaCTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

YenmoBeueckue  packl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujiHas  (PKBaTOpHabHAasi),  MOHTOJOMIHAS
(a3maTcko-aMepHuKaHCKasi).  UYepTbl  IPUCIIOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKHUX Pac K yCIOBUSAM CYIIECTBOBaHUA. EAMHCTBO Y€I0BEUYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y.
apBuH.

Tabmuner n cxembl: «Bo3umkHoBenne ColHeYHOM CHCTEMEBI», «Pa3ButHe
opraHudeckoro Mupay», «PactutenbHas KieTka», <« KuUBOTHas  KJIETKay,
«IIpokapuoTnueckas kieTka», «CoBpeMEHHas CUCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE AaHATOMHYECKHMX YEpPT CTPOCHMsI 4YEJIOBEKa M YEJIOBEKOOOpPa3HbBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJEOHTOJOTMYECKUX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmue moan», «JpeBHue momm», «llepseie
COBPEMEHHBIE JIIOIU», «HenoBeuecKkue pach».

O6opynoBaHue: mymsoku  «[Ipoucxokaenue  4demoBeka» — (OFOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTalblla, KPOMAaHbOHIA), CIENKH WU
M300pKEHHUSI KaMEHHBIX OpYyIHUi TEepBOOBITHOIO 4YeloBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHMYecKas Tabnuna, Koyuekmus «Dopmbl
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Tpaktrueckas pabora Ne 1. «/3ydyeHune uCKOMaeMbIX OCTAaTKOB PacTeHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).



Okckypeust  «DBONIOLUMS  OpraHMyeckoro mupa Ha  3emie» (B
€CTECTBEHHOHAYYHBII WIH KPA€BETUECKUI My3€il).

Tema 3. Opranu3msl ¥ OKpYysKamoLas cpeaa.

DKOJIOTHs KaK HayKa. 3a/ladyd U Pa3zeibl 3KOJOTHuA. MeTOoIbl 3KOJIOTUYECKUX
UCCJIEIOBAHNI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHHA OpPraHW3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MMOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Dxonoruueckue pakropsl. Knaccudukaius 3K0I0rH4ecKux pakTopoB:
abnotuyeckue, OWOTHMYECKME U AaHTPOMNOreHHbIe. JlelcTBHE HKOIOTMYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (HakTOphl: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONEPUOANU3M.
[Ipucnocobnenusi OpraHu3MOB K  JCHCTBUIO  aOMOTHMYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckue paxkTopsl. Buabsl OMOTHYECKUX B3aUMOJCHCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, cCUMOMO3 U ero ¢opmbl. [lapazutusm, Koomepamusi, MyTyalusM,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEHUTpaIU3M.
3HaueHue OMOTHUYECKMX B3aUMOJICUCTBUN JUIsl CYLIECTBOBAHHUS OPIraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XAPAKTEPUCTUKU nomyiasiuuu. (OCHOBHBIE MOKa3aTesn
NOMYJSUMNA: YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoncTpanum:

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

Tabmuupl n cxemsl: kapra «IIpupognsie 30HbI 3emun», «Cpeapl 0OUTaHUS
opranuzMoBy», «®Potonepuoausm», «llonmymaunm», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Typenbkmny», «[lumessie nenm».

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH PacTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BausiHue cBera Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISAIUN PA3HBIX BUIOB
pacTeHu.

Tema 4. CooOmecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CooOmiectBO Opranu3sMoB — OuoieHo3. CTpyKTypbl OHOLIEHO3a: BHUIOBAaf,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasi-momuHanTel. CBs3U B
OHOIIEHO3E.



DKoJioTuYecKkre CUCTeMbl (9kocuctembl). l[lonstne 00 »skocucreme u
ouoreorieHoze. @DYHKIMOHAIbHBIE KOMIIOHEHTBl SKOCHUCTEMBI: TPOAYILEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIeCTB U MOTOK SHEPTUH B IKOCUCTEME.
Tpoduyeckue (mumieBsie) ypoBHU 3kocucTeMbl. [Tumiessie nienu u cetu. OCHOBHEBIE
MOKa3aTeIn JKOCHCTEMBI: OMoMacca, MPOIYKIUS. DKOJOTUYECKUE MHPAMUIbL:
MPOAYKIMU, YHCICHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM: YCTOWYUBOCTD,
camoperyJsinus, pasutue. CyKIueccus.

[IpupogHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M pEK. DKOCHCTEMAa XBOHWHOIO
VI IIAPOKOJIUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak ¢akTop YCTOMUHUBOCTH dKocucTeM. CoxpaHeHHE
OMOJOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o Ouochepe. I'panuiipl, coctaB U CTpyKTypa
ouoceprr. Kupoe BemectBo M ero ¢yHkuuu. OcobeHHOCTH OuOochepsl Kak
JI00aNbHOW JKOCUCTEMBI. JlMHAMUYECKOE paBHOBECHE M 0OpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOre0XMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoaa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emid. AHTPOIIOT€HHbIE U3MEHEHUs B Ouocdepe.
['mo0anbHbIE IKOJIOTUYECKUE TPOOITIEMBI.

CocyiiectBoBaHe NpUpoIbl U yenoBedyecTBa. CoxpaHeHrne 6Mopa3Ho0Opas3us
KaKk OCHOBa ycTroiuuBocTH Ouocheprl. OcCHOBa pPAalLMOHAIBHOTO YIPaBICHUS
IPUPOJHBIMU PECYpCaMH U UX HCTONb30BaHUE. JlOCTHKEHUsST OMOJIOTUU U OXpaHa
PUPOJIBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumesbie nenm», «bUOIEHO3: COCTAaB U CTPYKTYpPay,
«IIpuponnbeie cooOuiectBa», «llenmn nuTaHus», «IKOJOTHYECKas MNHPAMUTAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIHUPOKOIUCTBEHHOTO Jieca», « IKOCHUCTEMA
XBOWHOTO  Jiecan, «buoneHo3 Bogoéma», «ArporeHosd», «lIpuMepHbie
AHTPOITOTEHHBIEC BO3JAEHUCTBHUS HA IPUPOAY», «BaKHEHUIINE UICTOYHUKY 3arpsA3HECHUS
BO3JlyXa U TPYHTOBBIX BOJ», «IlouBa — BaxkHelmas cocraBistomnias Ouochepsn,
«®DakTopel  nmerpajauuu  nouB»,  «llapHukoBbii  3ddekT»,  «DakTophI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepsl», «OO0mas cTpykrypa Ouochepsn,
«Pacnipoctpanenne xuzHu B Ouochepe», «O30HOBBIA dJKpaH OuOChEpPH»,
«KpyroBopoT yriiepoaa B Ouochepe», «KpyroBopor azoTa B IpUPOAEH.



Oo6opynoBanue: Moaenb-anmukanus «TunuyHble OMOLEHO3BI», repOapuit
«PacturenbHble cooluiecTBa», KoJuleKK «buonenosy», «Bpenurenu BaxHeNInx
CEJIbCKOXO3SIIICTBEHHBIX KYJIbTYP», T€pOApUu U KOJUIEKIIMM PACTEHUN U )KUBOTHBIX,
IpUHAJJISKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyTMIaM OJHOTo Buaa, KpacHas kaura
Poccuiickoii ®enepauuu, H300paXKEHUS OXpPAHSAEMbIX BHUIOB PACTEHHA H
KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBLI 11O
BMOJIOI'NMN HA BA30BOM YPOBHE CPEJIHEI'O OBLEI'O

OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBiaMBarOTCsS TpeOOBaHUS K pe3yibTaTaM
OCBOEHUSA 00YYaIOIUMHUCS POrpaMM CPEHEro 00IIEero 0Opa3oBaHUs:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JHMYHOCTHBIX pPEe3yJIbTaTOB OCBOCHUsS IpeaMera «buomorus»
BBIJICJICHBI CIICYIONINE COCTABISIONINE: OCO3HAHUE OOYYaIOIIUMHUCS POCCHUICKOMN
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOOINpEeICHUI0, HAJIMYWe€ MOTHBAllMM K OOy4YyeHUI0  OHOJIOTHH,
[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEXKICHMHA JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HUCTOPUYECKUX TPAJAUIMK pPa3BUTUS OHUOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBAThCA B CBOEH
JESITEIbHOCTH IEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKAMH, TMPUCYIIUMHU CHCTEME
OMOJOTUYECKOTO  O0pa30BaHMsI, HAJIUYHME OKOJOTUYECKOrOo MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIE TUTAHBI.

JIM4HOCTHBIE PE3YNbTaThl OCBOCHMS Npenmera «buonorus» gocturaroTca B
€IUHCTBE YYEOHOM M BOCHUTATEIBLHON JAESATEILHOCTH B COOTBETCTBUH C
TPAJIULIMOHHBIMU  POCCUMCKUMHM  COLIMOKYJBTYPHBIMM, HMCTOPUYECKUMHU U
JTyXOBHOHPABCTBEHHBIMU IICHHOCTSAMH, MPUHSATHIMH B OOIIECTBE MpaBHIaMU U
HOpPMaMU MOBEJEHHUS U CITIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUSI, CAMOBOCIIMTaAHUS
M CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3MLIMM JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY M MPABOIOPSIKY, YEJIOBEKY TPyAa U CTAPILIEMY ITOKOJIEHUIO,
B3aMMHOTO YBa)KCHUS, OCPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACJICAUIO H
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickont denepannu, Opupoe U
OKPY’KaIOIIEH Cpee.

JIM4HOCTHBIE PE3yJIbTAThl OCBOCHUS yU€OHOTO MpeameTa « buosorusy 10mKHbI
OTpaxkaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYalONMIMXCA PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U ONBITA AECATEIIBHOCTU B IMPOLECCE pealu3alid OCHOBHBIX HAIlPaBJICHUU
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:



1) rpakaaHcKoro BOCHHTAHHMA: CHOPMUPOBAHHOCTH TPAXKTAHCKOW TO3HIINH

00y4aromerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHE
3aKOHA U MPABOIOPSAIKA; TOTOBHOCTh K COBMECTHOW TBOPUYECKOU JAESITETLHOCTH IPH
CO3JaHUM Y4YEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX W IIO3HABATENIbHBIX 3ajad,
BBINIOJIHEHUU ~ OMOJIOTUYECKUX  DKCIEPUMEHTOB; CIIOCOOHOCTh  OMPENEsITh
COOCTBEHHYIO MO3UIIMIO IO OTHOIICHUIO K
SABJICHUSIM COBPEMEHHOW >XKU3HU U OOBACHATH €€; YMEHUE YUYUTHIBATH B CBOMX
JEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJICUCTBHS JTIOJICH C pa3HBIMU
yOeXKJEHUAMH, KYJIbTYPHBIMU IEHHOCTSIMH U  COLIMAJIBHBIM  TOJIO)KEHHEM;
TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIIECCE COBMECTHOTO BBIMOJHEHUS YUCOHBIX,
MO3HABATEIbHBIX M HCCIEAOBATEIbCKUX 3a/1a4, YBAKHUTEIBHOIO OTHOIICHUS K
MHEHHUIO ONIMOHEHTOB NpU OOCYXIECHHH CIHOPHBIX BOMPOCOB OHOJIOTHYECKOTO
COZICpKaHHUs; TOTOBHOCTh K T'YMaHHUTAPHOHW W BOJIOHTEPCKOW JEATEIILHOCTH; 2)
NATPHUOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKOMN TPAKIAaHCKON UIEHTUYHOCTH, TATPUOTU3MA,
YBAXKEHUSI K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTHU nepen PonuHou, ropoctu
3a CBOM KpaH, cBOK PolnHy, CBOM fA3BIK U KyJbTYpPY, IPOLLIOE M HACTOSLIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu; EHHOCTHOE OTHOLICHUE K MPUPOJIHOMY
HACIIEUIO U NaMSATHUKAM MPUPOIbI,

NOCTIXKEHUsAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYIE;
CIIOCOOHOCTh OIIEHWBATh BKJIAJI POCCUUCKUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE
OMOJIOTMHY, TIOHUMAHUSI 3HAYEHUsI OMOJIOTMU B TIO3HAHWM 3aKOHOB TMPUPOBI, B
JKW3HU YeJIOBEeKa U COBPEMEHHOTO 00IIECTBa; ujehHas yOeK1IEHHOCTh, TOTOBHOCTh
K CJIY’)KEHUIO U 3ammure OTevyecTna,

OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ATUYECKOTO TOBEICHUS;

CIIOCOOHOCTH OIEHMBATH CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEIICHUS,

OpPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI W I1[EHHOCTH; OCO3HAHUE
JUYHOTO BKJIAaJla B TIOCTPOCHUE YCTOWYMBOrO OYAYIIETro; OTBETCTBEHHOE
OTHOIIICHWE K CBOMM POJUTEIISIM, CO3JaHUI0 CEMbUM HAa OCHOBE OCO3HAHHOIO
MPUHATHUS [IEHHOCTEW CEMEWHOM XHU3HU B COOTBETCTBHUM C TPAAULIMSAMHU HAPOJIOB
Poccum; 4) acTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITFOUAsl SCTETUKY ObITa, HAYYHOTO U



TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOILIEHU;
MOHMMAaHUE AMOLIMOHAJILHOTO BO3JIEHCTBUS JKUBOW MIPUPOBI U €€ IEHHOCTH;
TOTOBHOCTh K CAMOBBIPaKEHHIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) pusnyeckoro BocnuTaHus, POPMHPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoyyms:

MOHUMAaHUE U pean3aliys 310pOBOro U 0e3011acHOro o0pas3a Ku3HH (310pOBOE
MUTaHue, COOI0ICHNE TUTHEHUYECKHUX MPAaBUII M HOPM, COAJIaHCUPOBAHHBIN PEXUM
3aHATHI W OTAbIXa, peryisipHas (uU3NYEcKass AaKTUBHOCTh), OEpEeKHOTO,
OTBETCTBEHHOTO ¥ KOMIIETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (hHM3HUECKOMY H
MICUXWYECKOMY 3J0pPOBbIO; TOHUMAHHE LIEHHOCTH MPABUJI HHAWUBUIYAIBHOTO U
KOJIJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYALMSIX, YTPOXKAIOIINX 30POBBIO U KU3HU JIIOJEH;

OCO3HAaHHE MOCIEACTBUN U HENPUSITUS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUs
aJIKOT0JIsI, HAPKOTHKOB, KypeHus); 6)

TPYA0OBOI0 BOCTIMTAHUS:

TOTOBHOCTh K TpYyAY, OCO3HAaHUE LEHHOCTHM MAacTepCTBa, TPYAOIIO0OHE;
FOTOBHOCTh K AKTHUBHOW JEATEIBHOCTA TEXHOJIOTHMYECKOW UM  COIMAIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATh, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATh ~ TaKyl  JI€ATEIbHOCTh; MHTEpEeC K  pa3iudHbiM  cdepam
npo(EeCCUOHANBHON JEATEIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud U peaau30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHbI,
TOTOBHOCTh M CTOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTMUYECKH 11€JIECO00pa3HOE OTHOIICHUE K TPUPOJI€ KaK HCTOUHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHUS; ITOBBIIEHNE YPOBHS 3KOJIOTHYECKON
KyJbTYphl: TPHOOPETCHUE OMbITa IJTAHUPOBAHHMS TIOCTYNIKOB M OIICHKH UX
BO3MOXKHBIX TIOCJEJICTBUN JI OKpY’Kalollel Cpeapl; OCO3HAHUE T100aIbHOTrO
XapakTepa KOJOTUYECKUX MPOOIeM U IMyTel ux
pelIeHusl; CIocCOOHOCTh MCIOJIb30BaTh MPUOOpETaeMble MPU HU3YYEHUU OHMOJIOTUU
3HAHWS W YMEHUSA TPU pEHICHUU TMpoOJeM, CBS3aHHBIX C PAIMOHAIBLHBIM
OPUPOJIOTNIOIb30BaHUEM  (COONIOIEHME  TpaBWJI  TMOBEACHHS B IPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAHEHUE pPAaBHOBECHUS B DKOCHCTEMaxX, OXpaHy BHUIOB,
PKOCHUCTEM, OrOochephl);

AKTUBHOE HEMPUATHE AEUCTBUN, PUHOCAILINUX BPE OKPYKAKOIIEH IPUPOIHOU
cpene, yMeHHe MPOTHO3UPOBATh HEOJIAronpUATHbBIE SKOJIOTHYECKHUE MOCIEACTBUS
NpeANPUHUMAEMBIX JEUCTBUH W TpeaoTBpaliaTh HUX; HaJIWYMe Pa3BUTOIO



HKOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpbl, OMbITA JEATEIbHOCTH
HKOJIOTUYECKON  HamNpaBiIC€HHOCTH, YMEHHUS  PYKOBOJCTBOBATbCA HMMH B
NO3HABATEJIbHOM, KOMMYHUKATHBHOM M COLIMAJIBHOW IpPAKTUKE, TOTOBHOCTU K
YUYaCTHUIO B IPAKTUUECKOMN AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

C()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOLIECTBEHHOM MPAKTUKHA, OCHOBAHHOTO HA JUAJIOre
KYJbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO0 MECTA B MOJUKYJIBTYPHOM MUDE;
COBEPILIEHCTBOBAHUE A3BIKOBOM M YNTATENBCKOM KYJIBTYPBI KaK CpeICcTBa
B3aMMOJCHCTBUSI MEXIY JIOJbMU U IO3HaHMS MHpA; NOHMMaHUE CHEIUPUKU
OMoNOrMM Kak HAayKH, OCO3HaHUS €€ poiu B (POPMHUPOBAHUHU PALMOHATBLHOTO
HAayYHOI'O MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO MPEJICTABIECHUS 00 OKpYKAIOIIEM
MHUpPE KaK O €JUHCTBE IPUPOJIbI, YEIOBEKA M OOIIECTBA, B NO3HAHUM NMPUPOIHBIX
3aKOHOMEPHOCTEW M pEIICHWU MpoOJIeM COXpaHEHHs! MPUPOJHOTO PaBHOBECHS,
yOEeXKIEHHOCT, B 3HAYUMOCTH OHWOJOTMU [JIi COBPEMEHHOW LHMBHIA3AIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHS MEIULIMHBI, CO3/IaHWE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peulaTb  PEeCypcHble  MPOOJEMBbl  Pa3BUTHS
4eJI0BEYECTBAa, IOUCKA MyTEeH BBIXOJA U3 II00ANbHBIX SKOJIOTMUECKUX MPOOIeM U
oOecrieyeHusi MepexoJa K  YCTOMYMBOMY  Pa3BUTHUIO,  PALMOHAIBHOMY
UCITOJIb30BAaHUIO TMPUPOJHBIX PECYpPCOB M (OPMHUPOBAHHMIO HOBBIX CTaHIAPTOB
KU3HU; 3aUHTEPECOBAHHOCTh B IOJIyYEHUH OMOJOTMUECKHX 3HAHUM B IEJIAIX
HOBBILICHUSI OOIIEH KYJIBTYphl, €CTECTBEHHO-HAYUYHON I'PaMOTHOCTH, KaK COCTaBHOM
yacTd (YHKUHOHAJIBHOM TIpaMOTHOCTH oOydaromuxcs, (opMUpPYyeMOWl Mpu
M3y4eHUU OMOJIOTMH; MOHUMAHHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOJIb3YEMBIX B
€CTECTBEHHbIX HAayKax, CIHOCOOHOCTH HCHOJb30BaTh IOJIydaeMble 3HAHUSA IS
aHalln3a U OOBSICHEHMs SIBJICHUM OKPYXKaIOIIEro MHpa U MPOUCXOIAUIMX B HEM
W3MEHEHUH, yMEHUE JenaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HAa OCHOBE HAay4HBIX
(aKkTOB M MMEIOLIMXCS JTaHHBIX C IEJbI0 MOJYYEHHUS JOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CAMOCTOSITEIBHO UCIIOIb30BAaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHusi mpoOJjeM B pealbHbIX >KU3HEHHBIX CHUTYalUsX; OCO3HAHUE LIEHHOCTU

HAy4YHOH AESATENBHOCTH, TOTOBHOCTh OCYIIECTBIISTh
MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;
TOTOBHOCTh M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY IOJIYY€HHIO HOBBIX 3HaHUM MO OMOJIOTUN B COOTBETCTBUHU C
KU3HEHHBIMH MTOTPEOHOCTIMHU.

METANPEAMETHBIE PE3YJIbTATBI



MertanpenMeTHble pe3yJabTaThl OCBOEHUS ydeOHOTo mpeamera «buomoruspy
BKIIIOYAIOT: 3HAYMMbIE IS (OPMHUPOBAHUS MHPOBO33PEHUS  OOYJAIOIIUXCS
MEXKIUCITUTUTMHAPHBIE (MEXIPEAMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaXKAIOUTUe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHEMU(UKYy METOJOB TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBIICHHUE, MPOIECC,
CHCTEMa, HAy4YHBIH (PaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCJIeIOBaHKE, HAOIIOICHUE, N3MEPEHNE, SKCIIEPUMEHT U JPYTUX ), YHUBEPCAIbHBIC
ydeOHble JeiicTBHUs (TIO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJISATUBHBIC),
obecrieunBaromme GopMupoBaHue (yHKIIMOHATEHON TPAMOTHOCTH M COITMATBLHOM
KOMIETCHIIMA  OOYyYalolIUuXCs, CIIOCOOHOCTh  OOYy4aromuxcs HCIOJIb30BaTh
OCBOEHHBIC MEKIUCIUILIMHAPHBIC, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MPaKTHKE.

MeTtanpenMeTHbIE PE3yNbTaThl OCBOSHHUS IMPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

OByaieHHe YHMBEPCAJIbHBIMH Y4€OHBIMH MO3HABATEIbHBIMU
AeCTBUSIMM:

1) 6a30Bble JJOTHYECKHUE TeiHCTBHA:

CaMOCTOATENbHO  (GOPMYJIMPOBATH M aAKTyaJlU3UPOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE; MCIOJIb30BaTh MPU OCBOCHWU 3HAHUU TPUEMBI
JIOTUYECKOTO MBINIUICHHs (aHalW3a, CHWHTE3a, CpaBHEHUS, Kiaccudukaimy,
0000IIEeHNsA), paCKpbIBaTh CMBICT OWOJOTUYECKUX TOHSATUNA (BBIACIATH UX
XapaKTePHbIC MPU3HAKHU, YCTAHABIUBATD CBS3H C IPYTUMU MMOHATHSIMH ); ONIPEACIATH
IIEJTN IeITeIIbHOCTH, 3aaBas TapaMeTPhl U KPUTEPHUH HX
JTOCTIKCHHSI, COOTHOCUTD PE3YIbTaThl ACATEIBPHOCTH C MOCTABICHHBIMH IEIISMU;

UCITIOJIb30BATh OMOJIOTUYECKHE TTOHATHS JJIsl O0BsICHEHUS (DAKTOB M SIBJICHUMN
YKUBOM MTPUPOJIBI; CTPOUTH JIOTHUECKHUE PACCYKACHUS (MHIYKTUBHBIE, 1CTYKTUBHBIE,
10 AHAJOTUH), BBISBISATH 3aKOHOMEPHOCTU M MPOTUBOPEUHS B paccMaTpUBACMBIX
SBJIICHUSIX, (OPMYJIUPOBATh BBIBOJABI W 3aKIIOUYCHUS; MPUMEHATH CXEMHO-
MOJEIIbHBIE CPEICTBA ISl TIPEACTABICHUS CYIICCTBEHHBIX CBS3¢H W OTHOIIICHUH B
U3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TakKe MPOTUBOPEUMU Pa3HOro poa,
BBISIBJICHHBIX B Pa3IMYHBIX MH(POPMAIMOHHBIX MUCTOYHHUKAX; pa3pabaThiBaTh IJIaH
penieHus MpooJIeMbl C YY4ETOM aHAIN3a UMEIOIUXCS
MaTepUANbHBIX W HEMaTEPHAIBHBIX pPECYpCOB; BHOCHUTh KOPPEKTHBHI B

NEeATEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIETATOB
I[esM, OIIEHWBATh PHUCKH TIOCIEICTBUM JEATEILHOCTH; KOOPJAHMHHPOBATH U

BBITIOJIHATH PA00TY B YCIOBUAX PEATBHOTO,

BUPTYaJIbHOTO W  KOMOWHHPOBAaHHOTO  B3aWMOJICHCTBHS;  pPa3BUBATH

KpEaTHBHOE MBIILJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.



2) 0a3oBbIe HCCIeA0BaATEIbCKHE AeliCTBHS:

BJIAJICTh HaBBIKAMH YYEOHO-UCCIIEIOBATEILCKON M TPOCKTHOM JCSITEIHHOCTH,
HaBBIKAMHM  pa3pelieHuss 1Opo0sieM, CIHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATENLHOMY IOUCKY METOJIOB PEIlICHUs MPAKTHUECKUX 3aa4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB IMO3HAHMS; UCIOIB30BATh PA3IMYHbIC BUBI ICSITEIBHOCTH 10
MIOJTYYCHHUIO HOBOT'O 3HAHMS, €T0 MHTEPIPETAIINN, IPEOOPa30BAHUIO M TPUMEHEHHUTO
B YYCOHBIX CHUTyalHsIX, B TOM YHCJIE MPH CO3JaHUU YYCOHBIX M COIHMAIBHBIX
npoekToB; (GOPMHUPOBATH HAy4YHBIA TUI  MBIIUICHHUS, BJIaJAE€Th HAYYHOU
TEPMUHOJIOTHEM,

KITFOUEBBIMU TOHATUSMH ¥ METOJAMH; CTaBUTh M (OPMYIUPOBATh COOCTBCHHBIC

3a/1a4u B 00pa3oBaTebHON

NESTEIbHOCTH Y KU3HEHHBIX CUTYaIIUSIX; BBISBIISATH IPUUNHHO-CIIC/ICTBEHHBIE CBSI3U
U aKTyaJlu3UpoOBaTh 3ajlayy, BBIIBUTATh THUIOTE3y €€ peuieHus, HaXOAUTh
apryMEHTBI JJIA J0Ka3aTeIhCTBA CBOMX YTBEPXKIACHUH, 3a/1aBaTh IMapaMeTphl |
KPUTEPUHU pEIICHUS; aHAIM3UPOBATh IIONYUCHHBIE B XOJI€ PCIICHUS 3aJa4qu
pe3ynbTaThl, KPUTHUYECKH OIICHUBATh MX JIOCTOBEPHOCTh, MPOTHO3UPOBATH
W3MEHEHUE B HOBBIX YCJIOBHSX; /1aBaTh OIEHKY HOBBIM CHUTYyallUsIM, OIICHUBATh
MPUOOPETEHHBIA OMBIT; OCYIICCTBIIATH IIeJICHANIPABICHHBIA TIOMCK TIEPEHOCca
CPEICTB U CIIOCOOOB

JNehcTBUS B NpOodEeCcCHOHANBHYIO Cpely; YMETh TEpPEHOCUTh 3HaHUsA B

MO03HABATENIbHYIO M MMPAKTUIECKYIO 00J1acTH
KU3HEICATCIIbHOCTH; YMETh HMHTCTPUPOBATh 3HAHWUS W3 PA3HBIX MPEAMETHBIX

oOJacTeil; BBIIBUTAaTh HOBBIE WJCH, MpEJiaraTh OPUTHHAIBHBIC MOIXObI H

perieHus,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE aJTbTEPHATHBHBIC PEIIICHUS.

3) pabora ¢ uHpopmMaumei:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMAINH (TEKCTE YU4eOHOTO
nocoOusi, HAYYHO-TIONMYJSIPHOW JIUTEepaType, OWOJOTHYECKUX CJOBapsX W
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3axX MaHHBIX, B VHTEpHETE), aHAIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BHIOB U (POPM MpeCTaBICHUS, KPUTHICCKU OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH; (DOPMYITUPOBATH 3aIIPOCH] U PUMEHSITh
pasnuYHBICE METOJbl TIPH TIONCKE M OTOOpe Owuosormdeckoil uHbopmaIuwy,
HEO0OXOMMOM sl BBITIOJTHEHUS yU4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOIL30BAHUS WH(GOPMAIITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIBTYPY aKTHBHOTO MCIIOH30BAHUS PA3TMUHBIX
MOWCKOBBIX ~ CHCTEM; CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIBHYIO  (OpMYy
MpeacTaBlIeHusT Ouosornueckol uHboOpMaIu (CXembl, TpaduKu, TUArPaMMBbI,
TaOJIUILIbI, PUCYHKH U JIPYTOE);



UCIIONb30BaTh HAYYHBIM SI3bIK B KauecTBE CpeAcTBa MpU pabore ¢
Ouonornueckoil MHpOpMalUMed: MPUMEHATh XHUMUYecKHe, (Qusnueckue W
MaTeMaTH4eCKue 3HAKW M CHUMBOJIBL, (opMyJbl, abOpeBuaTypy, HOMEHKIATYpY,
UCMOJNb30BaTh M NPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HATJISITHOCTH;

BJIAJICTh HaBBIKAMU DPACIIO3HABaHUA U 3aIIUTHI
uHbopMaIuu, HHPOPMAITMOHHONM 6€30MaCHOCTH JTUYHOCTH.

OgyageHne yHMBEPCAJIbHBIMA KOMMYHHMKATHBHBIMH A€ CTBUSIMM:

1) o0LIeHne: OCYIIECTBIITh KOMMYHUKAIIMM BO BceX cdepax >KU3HH,
aKTHUBHO Y4acTBOBAaTh B AMAJIOTe WIIM AUCKYCCHHU IO CYIIECTBY 00CYKIaeMOM TeMbI
(yMeHHe 3a7aBaTh BOIPOCHI, BHICKA3bIBATh CY)KJIEHHUS OTHOCHTEIHHO BBITOTHEHUS
npeIaraeMou 3a1auu, YYUTHIBaTh HHTEPECHl H COTJIACOBAHHOCTH TO3UIIMH APYTUX
YYaCTHUKOB JMajora WIM AWCKYCCHH); pacrlo3HaBaTh HeBepOaJbHBIE CpEACTBA
OOIIeHN s, TOHUMATh 3HAUEHUE COIIMAIbHBIX 3HAKOB, IPEANOCHIIIOK BO3HUKHOBEHUS
KOHQJIMKTHBIX CHUTYyallMid, YMETh CMSI4aTh KOH(IMKTBI M BECTHU IEPErOBOPHI;
BJAQJIETh PA3IUYHBIMH CHOCOO0aMH OOIIEHWST W B3aWMOJCUCTBUSA, IOHUMATH
HAaMEPEHUs JAPYTUX JIOJICH, MPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOpPPEKTHOH (popme (popMyarpoBaTh CBOU BO3PAXKEHHUS; pa3BEPHYTO U JIOTHYHO
U3JIaraTh CBOIO TOYKY 3PEHHUS C UCTIOIH30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAasl  JIeATeJbHOCTh: TOHMMAaTh W  HCIIOJIB30BaTh
MPEUMYIEeCTBA KOMAHTHOW W WHIWBHAyAIbHOW pPaOOTBI TIpH  pEIICHUU
Ononornyeckon mpoOsemMbl, OOOCHOBBIBaATH HEOOXOJWMOCTh  MPUMEHEHHS
IPpyNmoBeIX (OpM B3aUMOACHCTBUS MPHU PEHICHUH Yy4eOHOW 3ajayu; BHIOMPATH
TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBUN C yUETOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH KaXKJ0T0 YjieHa KOJUIEKTHBRA,;

OpUHUMATh 1€ COBMECTHOW  JCSTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JICMCTBUSL MO €€ JOCTH)KECHHUIO: COCTaBJISATh IUIAH JICHCTBHM,
pacnpenensiaTh poiad € y4€TOM MHEHUM YYacTHUKOB, OOCYXIAaTh PE3yJbTaThl
COBMECTHOM pabOThI; OIIEHUBATh KauyeCTBO CBOETO BKJIAJa M KaXKJIOTO y4aCcTHHKA
KOMaH/IbI B
oOmuit pe3ynbTar Mo pa3padOTaHHBIM KPUTEPHUSM; MpeiaraTb HOBBIE TPOEKTHI,

OIICHUBATh WJICH C MTO3UIIMH HOBU3HBI,

OPUTHHAIBHOCTH, TMPAKTHYECKOW 3HAYMMOCTH; OCYIIECTBIATh TO3UTHBHOC

CTPaTETUYCCKOE TIOBEICHHE B PA3IMYHBIX
CUTYaIHSIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

OBjaieHHe YHHBEPCAJbHBIMH PETyJISTHBHBIMHU AeHCTBUSIMM:



1) camoopranu3anusi: KCIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS IS BBISBIICHUS
po0IeM U uX
pelIeHHUs B JKM3HEHHBIX M YYEOHbIX CHUTyallUsX; BbIOMpaTh Ha OCHOBE
OMOJIOTMYECKUX 3HAHHUM LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKM B CBOUX JCHCTBUAX H
IIOCTYNKAX IO OTHOLIEHUIO K JKUBOW IPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYXAIOIINX; CAMOCTOSITEIBHO OCYILECTBIIATh IIO3HABATEIBHYIO JESITEIBHOCTD,
BBISBJISITH IPOOJIEMBI, CTaBUTb U (OpMynHpoBaTh COOCTBEHHBIE 3a7aud B
00pa30BaTEeNbHOM JESATENBHOCTH W JKU3HEHHBIX CUTYalMsIX; CaMOCTOSITENIHHO
COCTaBJISATh IJIaH peUIeHUs POOJIEMBI C YUETOM
UMEIOLINXCSA PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEW U IPEANOYTEHUH; TaBaTh
OLIEHKY HOBBIM CUTYaLUsIM; PACILIUPSITh paMKU YYEOHOTO IIPEeIMETa Ha OCHOBE
JUYHBIX MPEANOYTEHUH; eiaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATH €rO,
OpaTh OTBETCTBEHHOCTD
3a pelleHue; OLIEHUBATh IPUOOPETEHHBIN OIBIT; CHOCOOCTBOBATH (POPMUPOBAHUIO U
IPOSIBICHUIO IIMPOKOM OSPYIUMIUU B pa3HbIX O00JIACTAX 3HAHUN, IOCTOSHHO
TIOBBIIIATh CBOW OOpPa30BaTENIBHBIA U KYJbTYPHBIH YPOBEHB. 2) CAMOKOHTPOJIb:
J1aBaTh OLICHKY HOBBIM CUTYaLUsIM, BHOCUTb KOPPEKTUBEI B 1€ATEIILHOCTb,
OLICHUBATbh COOTBETCTBUE PE3YJIbTATOB LIEJISIM; BJIA/IETh HABBIKAMU ITI03HABATEILHON
pedaekcun Kak 0OCO3HAHUSI COBEPIIAEMbIX AEUCTBUNA U MBICIUTEIbHBIX IPOLECCOB,
WX pe3ylbTaTOB MU OCHOBaHUM, HMCIOJb30BATh MPUEMBI pedIECKCHH ISl OLUEHKH
CUTYalllM, BbIOOpA BEPHOIO PELIEHUS; YMETh OLEHUBATH PUCKU M CBOEBPEMEHHO
MIPUHUAMATh PELICHUS 110 UX
CHIDKEHHIO;
IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB
NEATEIbHOCTH;
3) npuHsiTHE ce0s M APYrUX: IPUHUMATH CeOs1, TOHMMAasi CBOU HEJOCTATKU U
JOCTOMHCTBA; NPUHUMATh MOTHBBI M aApPryMEHTBl JAPYIMX IPH aHAJINA3E
pe3yJIbTaToOB
JIeSITEJIbHOCTH; IPU3HABATh CBOE MPABO U MPaBO JPYrHX Ha OLUIMOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOrO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Owuonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduaeckue Ay yaeoHoro npeamera «bruomorus
Hay4YHbIC 3HAHUS, YMEHUSA U CHOCOOBI ACHCTBUI MO OCBOCHUIO, MHTEPIIPETALIMU 1
npeoOpa30BaHUIO 3HAHUM, BUJIBI JICSITEILHOCTH MO TMOJYYEHHIO HOBOT'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CUTYyalHsIX, a TaKKe B PEaTbHBIX



KU3HCHHBIX CUTYyaIUsX, CBS3aHHBIX C OWosorweil. B mporpamme mpeameTHBIC
PE3YNBTATHI IPEACTABIICHBI IO TO1aM 00YUYEHHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHUSI yueOHOTO npenmera «buosnorus» ¢ 10
KJacce NOJDKHBI OTPAXKaTh:

C(bOpMI/IpOBaHHOCTI) 3HAHMU O MECTE U poiun OMOJIOTUH B CHCTEME HAaY49HOTI'O

3HAHMS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHNH COBPEMEHHON €CTECTBEHHOHAYIHON
KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUs, O BKJIaJe POCCUNCKUX U 3apyOeKHbBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKITHOHATBHONW TPAMOTHOCTH YEJIOBEKA
TSl pEIICHUS )KM3HEHHBIX 3a]1a4; YMEHHUE PACKPbIBATh COJIEPKAHUE OMOJOTHYECKUX
TEPMUHOB U MOHATUMN: KU3Hb, KJIIETKAa, OPraHu3M, MeTaboiau3M (0OMEH BEleCTB U
MpeBpallleHue PHEPruu), TOMeocTa3 (CaMOperyJsiius), ypOBHEBas OpraHU3AILIMs
JKUBBIX CHCTEM, CaMOBOCHIPOU3BEICHUE (PENPOAYKIIUSI), HACJIEACTBEHHOCTb,
W3MEHYUBOCTh, POCT U PAa3BUTHE; YMEHUE WH3JaraTb OWUOJOTHUYECKHUE TEOPUHU
(k1eToyHasi, XpOMOCOMHas, MyTall[MOHHAas, IEHTpajbHas JOTMa MOJICKYJISPHOM
ouonorun), 3akonsl (I'. Mennens, T. Moprana, H. U. BaBunoBa) u ydenus (o
LHEHTpaX MHOrooOpa3usi W MPOUCXOXKACHUS KyJIbTypHbIX pactrennii H. W.
BaBunosa), onpeensaTh rpaHUllbl ©X TPUMEHUMOCTH K KUBBIM CUCTEMaM; YMEHUE
BJIAJE€Th METOJaMH HAyYHOTO MO3HaHWS B OMOJIOTHHU: HAOIIOJIEHWE W OINHMCAHHE
JKUBBIX CHCTEM, IIPOLECCOB H  SIBJIICHWI, OpraHu3auus ¢ IPOBEIACHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BHIJIBUXKECHUE TUIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXJIy HUCCIEAYEeMbIMU BEIMYMHAMU, OOBSCHEHHE IOJTYUYEHHBIX PE3YIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATHMA, TEOPUN U 3aKOHOB, YMEHUE JIEIaTh BHIBOJIBI
Ha OCHOBAHUHU TMOJYYECHHBIX pE3yJIbTATOB; YMEHHUE BBIJICIATh CYIIECTBEHHbIC
MPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT M DYKAPUOT, OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OpPTraHU3MOB, OCOOCHHOCTH IMPOIECCOB: OOMEHa BEIIECTB U
MIpEBpAICHUS SHEPTUH B KIIETKE, (DOTOCHHTE3a, MIIACTUYECKOTO U SHEPTETHUECKOTO
oOMeHa, XEeMOCHUHTE3a, MHUTO03a, Mei03a, OIUIOJJOTBOPEHHUS, PA3MHOXKCHHUS,
WHIUBUTyaJIbHOTO Pa3BUTHSI OPTaHU3Ma
(oHTOTrEHEe3); yMEHUE MPUMEHSITh MOJYyUYCHHBIC 3HAHUSI 111 OOBSICHEHUS
OMOJOTUYECKUX TIPOIIECCOB U SIBJICHUH, /IS IPUHATHS MMPAKTUUECKUX PEIICHU B
MOBCEIHEBHOM KU3HM C IIeJIbI0 0OecreueHust 0€30MacHOCTH CBOETO 3/I0POBBS U
3JI0POBbs OKPYKAIOITUX JIFO/ICH, COOJII0ICHUSI HOPM TPAMOTHOTO TTOBE/ICHUS B
OKpY’Karolel MpUpoaHON cpejie, MOHMMaHUEe HE0OXOAMMOCTH UCIIOIb30BaHUs
JTIOCTHXKEHUM COBPEMEHHOM onoiornu W OMOTEXHOJIOTUN  JUTA
PalMOHAJILHOTO MPUPOIONOJIb30BAHUS; YMEHHUE PEIlIaTh dJIEMEHTAPHbBIC
TEHETUYECKHUE 3a/1a4i Ha MOHO- M IUTHOPUTHOE CKPEIIMBAHUE, CIICTVICHHOE
HaCJIeJJOBAaHUE, COCTABJISITH CXEMbl MOHOTUOPHUTHOTO CKPEIIIMBAHUS JIJISI



MIPEACKA3aHMs HACIEJOBAaHUS IPU3HAKOB Y OPraHU3MOB; YMEHUE BBINOJIHATH
1a00paToOpHbIE U MPAKTHUECKHE PabOThI, COONIOAATH
npaBwia npu paboTe ¢ y4yeOHBIM M JITADOpPATOpPHBIM OOOpYIOBAaHUEM; YMEHUE
KPUTHUYECKH OLEHUBaTh M HMHTEPIPETUPOBATh HMH(OpPMALMIO OHOJIOTMYECKOTO
COJIep>KaHMsl, BKIIOYAIOUIYIO [ICEBJOHAYYHbIE 3HAHUS U3 PA3JMYHBIX UCTOYHHKOB
(cpeactBa MaccoBoil HH(pOpPMAIUHU, HAYYHO-TIOMYJISIPHbIE MaTepUAIbl), STUYECKHIE
aCIEeKThl COBPEMEHHBIX HCCIICJOBAHUNA B OMOJIOTMM, MEIUIIMHE, OMOTEXHOIOIHH;
YMEHHE CO3/1aBaTb COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOLIEHUs, 00001as
Ononornyeckyro  WHGOPMAIMIO W3  HECKOJBKUX  HWCTOYHHKOB, TPAMOTHO
UCIT0JI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.
[TpenMeTHbIE pe3yapTaThl OCBOECHHUs yueOHOro npenmera «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAKATh:

C(bOpMI/IpOBaHHOCTB 3HAHMU O MECTEC U poin OMOJIOTUH B CHCTEME Hay49HOTI'O

3HaHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOI
KapTHUHBI MUpa U HAyYHOTO MUPOBO33PEHUS, O BKIIAJE POCCUICKUX U 3apyOeKHBIX
Y4€HBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH, PYHKIIMOHATBHON TPAMOTHOCTH Y€JIOBEKA
JUTSL pELIEHUS )KU3HEHHBIX 33/1a4; YMEHHE PaCKPBIBATh COAEPIKaHUE OMOJIOTMYECKHUX
TEPMHHOB M MOHATUN: BUJ, MOMYJSALUSA, F€HO(DOHA, 3BOJIOLUS, IBUKYLIUE CUIIbI
(pakTOpBI) HBONIOIUHU, NPUCIIOCOOIIEHHOCTh, OPTraHU3MOB, BHUA000pa30BaHMUE,
HKOJIOTHYECKUE (DAKTOpBI, IKOCHCTEMA, MPOAYLUEHThI, KOHCYMEHTBI, PEIYyLICHTHI,
LeNu TUTaHUs, HKOJOTUYECKas Nupamuga, OUOreoleHo3, Ouocdepa; ymeHue
u3naratb OWojormueckue Teopun (dBomoumoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKasi TEOpHUsl SBOJIIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apObILIEBOTO
cxoncrBa K. M. bapa, yepenoBanus IJIaBHbIX HalPaBJIECHUW U ITyTEN 3BOJIIOLUA A.
H. CesepiioBa, yuenus o ouocdepe B. U. Bepuanckoro), onpeaensiTe rpaHULIbI UX
OPUMEHUMOCTH K >KUBBIM CHCTEMaM; YMEHHE BJaJe€Th METOJaMU Hay4HOTIO
NO3HaHUs B OMOJIOTHU: HAOJIOJEHHE M OINUCAHUE >KUBBIX CHUCTEM, MPOIECCOB U
SBJICHUI, OpraHu3alusi ¢ MPOBEJCHUE OHOJOTMYECKOTO  HKCIIEPUMEHTA,
BBIJIBUKEHUE THUINOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSCHEHUE MOJYUYEHHBIX PE3yJbTaTOB, HCIOIb30BAHHBIX HAYYHBIX
HNOHSTUN, TEOPUN U 3aKOHOB, YMEHHE JIeNIaTh BbIBOAbl HA OCHOBAHUH MOJTyUYE€HHBIX
pe3yibTaTOB; yMEHUE  BBIACHATH  CYIIECTBEHHBIE  NPHU3HAKH  CTPOEHUS
OMOJOTMYECKUX OOBEKTOB: BHJIOB, NOMYJISIUN, MNPOAYLEHTOB, KOHCYMEHTOB,
pEeNyleHTOB, OHOreOllEHO30B M  DKOCHCTEM, OCOOCHHOCTHM  IPOLIECCOB:
HACJIECTBEHHOW WM3MEHUYMBOCTH, €CTECTBEHHOIO O0TOOpa, BHI000pa3oBaHus,
MPUCIOCOOJICHHOCTH OpPraHU3MOB, JEHCTBUS JKOJOTUYECKHX (DaKTOpOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB U ITOTOKA S3HEPTUH B SKOCHCTEMAX, aHTPOIOT€HHBIX
U3MEHEHU B HOKOCHUCTEMAax CBOEHM MECTHOCTH, KpPYroBOpOTa BEIIECTB H



OMOreOXMMHYECKUX IIUKIIOB B OMocdepe; yMeHue MPUMEHSTh NOJyYeHHbIC 3HAHUS
Ui OOBSICHEHHS OWOJOTHYECKMX TIPOIIECCOB W SIBICHUH, I TPUHATHUS
NPAKTHYECKUX PEIICHUH B TIOBCEIHEBHON JKM3HH C IIETBI0 0OeCIeueHUsI
0€30MMacHOCTH CBOETO 37I0POBBSI M 3JI0POBbSI OKPY>KAIOLIUX JIOACH, COOMI0ICHHUS
HOPM T'PaMOTHOTO TIOBEJIEHHUS B OKpY)KAIOIIEW MPUPOIHOU cpesie, MOHUMaHHUE
HEOOXOJMMOCTH HCTIOJB30BAaHUS JIOCTIDKCHUH COBPEMEHHOW OWOJIOTHH IS
paIlMoOHaIBbHOTO  MPHUPOJONONB30BAHMS, YMEHHE  peliath  dJIeMEHTapHBIC
OHMOJIOTHYECKUE 33]]a4H, COCTABIISATH CXEMBI

NepeHoca BEIIECTB U SHEPTUH B IKOCHCTEMaXx (1M MUTAHUs); yMEHHE BBITTOJIHATh

7abopaTopHBIC U MPAKTHYECKHUE pabOThI, COOTIOIATH

npaBwia Tpu paboTe ¢ y4eOHBIM M JTaOOPaTOpPHBIM O0OpYyIOBAaHHEM; YMEHHE
KPUTHYECKH OIEHMBAaTh M HMHTEPIPETUPOBATh HH(OpMAINIO OHOIOTHYECKOTO
COJZIEpKaHusl, BKIIIOUYAIOIIYIO TICEBJOHAYYHbIC 3HAHUSA U3 PA3UYHBIX UCTOYHHKOB
(cpemctBa  MaccoBod — mH(OpManUKM,  HAYYHO-TIONMYJSPHbIE  MaTepHalIbl),
paccmaTpuBarh  IJI00QJbHBIE  HKOJIOTUYECKHE  IMPOOJIEMBl  COBPEMEHHOCTH,
(dbopMHpPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO MO3HIIMIO; YMEHHE CO37aBaTh
COOCTBEHHbIE MUCHBMEHHBIE WU YCTHBIE COOOIIEHHs, 00001as OMOJIOrHYECKYIO
UH(POPMAIINIO U3 HECKOJIBKIX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATUHHBIN
anmnapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (nndposbie)
Ne n/n o0pazoBaTeJbHbIE
NMPOrpaMmbl Beero Kontpoububie | IlpakTnueckue
padoThI padoThI pecypeet
bubmuoreka [{OK
1 buonormi kax nayka 2 0.5 https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 JKuvBble cucTeMBI U UX OpraHu3aus 1 https://m.eds00.ru/7f41c292
. bubmmoteka IIOK
3 XVMMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 hitps://m.eds00.ru/7f41c292
bu6nmorexa LIOK
4 Ku3HEACATEILHOCTE KICTKH 6 https://m.eds00.ru/7f41c292
Pa3mHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE bubmmnoreka HOK
5 OpPraHU3MOB 5 1 https://m.edso00.ru/7f41c292
HaciencTBeHHOCTh U H3MEHYNBOCTE but6mmorexa [IOK
6 OpraHU3MOB 8 1.5 https://m.edso0.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI bubnmnorexa [JOK
! OMOTEXHOJIOTHH 3 https://m.edso00.ru/7f41c292
but6mmoreka [IOK
8 PesepBHOe Bpems 1

https://m.edsoo.ru/7f41c292
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OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 0 4
11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
No i/ HaumeHoBaHue pa3iesioB U TeM (mupposere)
s NPOrpaMMbI Kontponsnsie | Tpaktuueckne | *0PA30BATEIbHEIC
Bcero pecypcesl
padoThI padoThI
bubnunoreka LIOK
OBomonnoHHas Guoorys 9 1 https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha bubmmnoreka [HOK
3emite 9 0.5 https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
OpraHn3Mbl 1 OKpyKafolllas cpesia 5 1 https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f4lcc74
bubnunorexa LIOK
Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJTACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
No Nata uudgponbie
Tema ypoka o0pa3oBaTe/ibHbIE
n/n Konrtpoubnbie | IIpakrnuyeckune | uzydyeHust
Bcero pecypchl
padoThI padoThI
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1p1 TO3HAHUS YKUBOW TPUPOJIBI.
[IpakTuueckas padbora Ne 1
2 «Hcronp30BaHNe Pa3IHYHbIX 1 05 brbmorera [IOK
METO/IOB TIPH H3yYECHUHU https://m.edso00.ru/863e6122
OHOJIOTrNYECKIX 0OBEKTOB
bruonornueckue cucTeMsl, MPOLECCHI U bubnnoreka [JOK
3 UX U3y4EHHUE 1 https://m.eds00.ru/863e6564
XUMHUYECKU COCTaB KIIeTKU. Boja u bubmuorexa [JOK
4 MUHEpaJIbHBIE COJIU 1 https://m.eds00.ru/863e674e
bu6mmorexa [IOK
5 Bbenxu. CoctaB u cTpoenue 0eKkoB 1

https://m.edso0.ru/863e6b72
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depMeHThI — OHOJIOTUYECKHE
Katanu3aropsl. JlabopaTtopHast
pabora Ne 1 «3yuenue

bu6mmoreka [IOK

6 KaTaJMTHYECKOH aKTHBHOCTH 0.5 https://m.edso0.ru/863e6h72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIH KaTajasbl)»
bu6mmoreka [IOK
! YruesobL. JInnuast https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 Hyxnentopble kuenorsl. ATO https://m.eds00.ru/863e6d5¢
Hcropusa u meToasl U3ydeHus bu6mmoreka [IOK
9 kieTku. Knerounas reopus https://m.eds00.ru/863e6e88
Knerka kak meiocTHas JKuBas
10 cHucTeMa
CtpoeHue 2yKapuoTUYECKOM KIETKH.
JlaGopatopHas paborta Ne 2
«3yueHue cTpoeHUs KIETOK BubmoTexa [IOK
11 paCTeHI/HEIa KHUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OaxTepuii 101 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OIIMICAaHHE»
bu6mmorexa [IOK
12 OOMeH BEIIECTB WIM META00IN3M hitps://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 doTocunTe3. XeMOCHHTES

https://m.eds00.ru/863e7¢98
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bubmuorexa [JOK

14 DHepreTHeckui obMen https://m.eds00.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [lenenue
kietku. Muro3. JlabopatopHas
15 pabora Ne 3 «Habmoenne MuTO3a B 05 bu6muorexa LHOK
KJIETKAaX KOHYMKA KOPELIKA JIyKa Ha https://m.edsoo0.ru/863e7dc4
TFOTOBBIX MUKpOIpErapaTax»
buocunTes 6enka. Peakims bu6mmorexa [IOK
16 MaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
17 Tpancnauus — 6uocuntes Genka https://m.eds00.ru/863e796e
18 Heknerounsie hopmbl :KkU3HH — bubnnoreka [JOK
BUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [JOK
19 @DopMBI pa3MHOKEHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
5 bubmuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
01 JlaGopaTtopHnast pabota Ne 4 05 BuGnorexa [IOK

«/3y4ueHne CTpOeHHS MOJTOBBIX
KJICTOK HAa T'OTOBBIX
MUKpOIIpenaparax»

https://m.edsoo.ru/863e81b6
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NuauBrunyansHOE pa3BUTHE

bubmuorexa [JOK

22 OpraHu3MOB https://m.eds00.ru/863e8436
I'enernka — Hayka o bubmumoreka [IOK

23 HACJIEJCTBEHHOCTH U U3MEHUYHNBOCTHU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJICIOBAHUS

24 IPU3HAKOB. MOHOTUOPHIHOE bu6morexa [HOK
CKpEIMBaHHe https://m.eds00.ru/863e8878
JAurnbpuaHoe cKpenBanue. 3aKoH

25 HE3aBHCHMOT'0 HACIIeJOBAHUS EH6J.H’IOTGK3 LHOK
NPU3HAKOB https://m.edso0.ru/863e89a4
CrernyieHHOe HaclIeIOBaHUE
npu3HakoB. JlabopaTtopHas pabota
Ne 5 «M3yuenune pe3ynbTaToB Bu6miorexa [OK

26 MOHOTHOPUAHOTO 1 AUTUOPHAHOTO 05 https://m.eds00.ru/863e8c60
CKpEIIUBAaHUS Y TPO30(HIIBI HA
TOTOBBIX MUKpPOIIpETapaTax»

27 I'enetuka nmona. HacinegoBanue bu6mmoreka [JOK
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso00.ru/863e8c60
M3menunBocTh. HenacnencreeHHas
M3MEHUYUBOCTh. JlabopaTopHas

28 pabota Ne 6. 3yuenue 05 Bu6mmorexa [IOK

MOIU(DUKAITMOHHON U3MEHUYHUBOCTH,
MOCTPOEHNE BApUAIIMOHHOTO Psiia U
BapUAIMOHHON KPUBO»

https://m.edso0.ru/863e8efe
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HacnencrBeHnHass "3MEHYMBOCTb.
JlaGopaTtopnast pabota No 7.

bubmuorexa [JOK

29 «AHanu3 MyTauuii y 1po3oQuisl Ha 1 05 https://m.eds00.ru/863e8efe
FOTOBBIX MUKPOIpENnapaTax»»
bu6mmoreka [JOK
30 T'eneriia uenoeka 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teMe «HacnencrBeHHOCT M 1
W3MEHYHBOCTH OPTaHU3MOBY
bubmuorexa [JOK
32 Cenexupst kak HayKa H IIpoLecc 1 https://m.eds00.ru/863e9214
MeToabl 1 TOCTHIKEHUS CEJIEKITUNA bu6mmoreka [IOK
33 pPacTEeHUN U KUBOTHBIX 1 https://m.eds00.ru/863e9214
brorexHoorus Kak orpacib bubnuorexa [IOK
34 IIPOU3BOJCTBA 1 https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME 34 . 4
11 KJIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne JlaTa uugposbie
. Tema ypoka Beero KonTpoabubie | IlpakTuueckue H3yueHus o0pa3oBaTe/ibHbIE
padoThl padoThI pecypchl
bubnmnoreka [JOK
1 DBOIOIUSA U METO/IBI €€ N3YUECHMUSI 1 I

https://m.edsoo.ru/863ea20e
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Hcropus pa3Butus npeacTaBieHuit oo

bu6mmoreka [IOK

2 9BOJIIOLIMH https://m.eds00.ru/863e9570

bu6mmoreka [IOK

3 MHKPOIBOMIOIHA https://m.edsoo.ru/863e9cle
[Monmymsius KaK 3JIeMEHTapHasl
S/IMHUIIA BUJIA W DBOJTFOITHH.

4 Jlaboparopnas pabora Ne 1 05 BH6J_IHOTeKa HOK
«Cpasrenme BUIOB o https://m.eds00.ru/863e99c6
MOp(}OTOTHIeCKOMY KPUTEPHIO)

JBroKymiye cuibl (3J€eMEHTapHbIe bubnnorexa [HOK
5 (haKTOpHI) SBOTIOLHH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK

6 EcrecTBennslit 0TO0p U €ro GopMbl hitps://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:

MPUCTIOCOOJIEHHOCTh OPraHU3MOB U

. BU000pa3oBanue. JlabopaTopHas 05 Bu6smoreka [OK
paborta Ne 2 «Onucanue ' https://m.edso0o.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
Hamnpasnenus u nmytu bubnuoreka [IOK

8 MAaKpO3BOJIFOLNHU https://m.edsoo.ru/863e9cle

9 HeoOpaTumocTs 3BOITIONNN

10 Ucrtopust xu3Hn Ha 3emiie 1 METObI

e€ U3y4eHus
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I'nmroTe3sl MMPOUCXOKACHUA KU3HU HA

bubmuorexa [JOK

11 3emite https://m.edso0.ru/863ea5a6
PazBuTue *u3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK

12 [epruoIamMm https://m.edsoo.ru/863eat6he
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENHHOTO U KUBOTHOTO MHpA.

1 [IpakTuueckas padora Ne 1 0 Bu6muorexa [JOK
«M3yueHne UCKOMaeMbIX OCTaTKOB S https://m.eds00.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJUICKIIUSX
CoBpeMeHHas cuctema bubnnoreka [JOK

14 OpraHMYeCcKOro Mupa https://m.edso0.ru/863ea48e

bu6mmoreka [IOK

15 DBOJIOIMS YeJoBeKa (aHTPOMOreHe3) hitps://m.eds00.ru/863eac2c
JiBroxymue cuibl (pakTopsl) bubnnoreka [JOK

16 AHTPONOTeHE3a https://m.edsoo.ru/863ead44
OCHOBHBIE CTaAUH IBOJIIOINHA

17 YeJoBeKa
YenoBeyeckue pacsl U MPUPOIHBIE bubnmnoreka [JOK

18 aJlanTaly 4YeJI0BeKa https://m.edsoo.ru/863eaea2
PeseprubIil ypok. O600611eHIE 1O

19 TeMme «BO3HMKHOBEHHE U Pa3BUTHE
KU3HU Ha 3eMJIe»

20 DKOJI0Tus Kak HayKa

21 Cpensl 00uTaHUS U YKOJIOTHYECKHE bu6mmoreka [IOK
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(baxTopsl

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

AbunoTtnueckue GpakTopbl.
Jlaboparopuas pabota Ne 3.
«Mopdonoruueckre 0COOCHHOCTH

bubmuorexa [JOK

22 pacTeHui U3 pa3HbIX MECT 05
oGutanusy. Jlabopatopras pabora https://m.edso00.ru/863eb10e
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

93 E bubmuorexa [JOK

HOTHIECKHE GaKTOpH! https://m.eds00.ru/863eb348

DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora

24 Ne 2 «IToncuéTt mIoTHOCTH 05
MOMYJSUNAN pa3HbIX BUIOB PACTEHHIN»
Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK

25 OHOoIIeHO3 https://m.edsoo.ru/863eb46a
DKOJIOTUYECKHE CUCTEMBI bubmuorexa [JOK

26 (3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTeNId SKOCUCTEMBI.

27 DKOIOTMYECKHE THPAMU/IBL. bubmorexa IIOK
Croii https://m.edso0.ru/863eb5fa

BOMcTBa AKocucTeM. CyKueccus

28 [IpupoHbIE S5KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

20 Bbuocdepa — rnobanpHas bubnuoreka [IOK

3KOoCcHCTEMA 3EMITU

https://m.edsoo.ru/863ebb5e
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3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmmoreka [JOK
31 ouocpepsl 1 https://m.edso0.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3eMiaun 1
CocyuiecTBOBaHUE MPUPOJIBI U bubmuorexa [JOK
33 YeJI0BEUECTBA 1 https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O6001ICHIE TEMBI
34 «Coo01IecTBa 1 SKOJIOTUIECKUE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 3 25

I[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






