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INOACHUTEJBHAS 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OWUOJOTUU TEOPETUUYECKYI0 OCHOBY IS
ompeieNIeHus] TOAXOA0B K (HOPMHUPOBAHHUIO COJEpKaHUS Y4eOHOro MpeaMera
«buosorus» cocTaBuiau: KoHuUentyalbHble mnojoxeHus OIroC COO o
B3aMMOOOYCJIOBIICHHOCTH ~ IIeJIeH, COACp)KaHUs, pPE3yJAbTaroB OOyYCHHS W
TpeOOBaHMI K YPOBHIO TOJITOTOBKY BBHIMTYCKHUKOB, TTOJIOKEHUS 00 OOITUX IEsIX U
MIPUHIUIIAX, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSHME CHCTEMBI CPEIHETrO
oOmrero oopazosanus B Poccuiickoit deneparum, a Takke MOJ0KEHUS O crienuduke
Ouosornu, €€ 3HAYCHUU B T[IO3HAHUU KUBOW TMPUPOJALI U OOECICUCHUU
CYILIECTBOBaHMsI 4eJIoBeUeCKoro oOmiecTBa. COMIacHO Ha3BaHHBIM IOJIOKEHUSIM,
ompe/ieNIeHbl OCHOBHBIC (DYHKITUH ITPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no 6uosoruu Aa€T NpeAcTaBICHUE O LEIX, 00 o0IIel cTpareruu
oOy4eHHs, BOCIUTAHUS U PA3BUTHS 00yJarOIINXCs CPEICTBAMU yUeOHOTO MpeAMeTa
«buomorus», onpenenser o0sA3aTeTLHOE MPEAMETHOE CONEePKaHUE, €0 CTPYKTYDY,
pacmpeneseHrue 1O pasfeinaM W TeMaM, PEKOMEHIYeMYIO TOCIeA0BaTeIbHOCTh
U3y4YEeHHs Y4eOHOro MaTepuala ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKM O00pa30BaTEIBLHOTO TMPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
oOy4arouxcs.

B mporpamme 1o 61os1oTHH TakyKe YIYUTBIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METaNmpeIMETHBIM U TPEIMETHBIM pe3ylbraTaM OOy4YeHHUs B
dhopMUPOBaHNY OCHOBHBIX BUJIOB YUeOHO-TTO3HABATEILHOM JEATEIIBHOCTH/yICOHBIX
JEeHCTBUN 00YUAIOMIUXCSI TTO OCBOSHUIO COACPKAHUS OMOJIOTHIECKOTO O0Opa30BaHUSI.

B nporpamme no 6uonoruu (10—11 kimaccel, 6a30BbIil ypOBEHb) peaqn30BaH
MPUHITMI TPEEMCTBEHHOCTH B W3Y4Y€HUM Owojoruu, Onaromapss demy B Hel
pOCMaTpuBaeTCs HANpPABICHHOCTh HA pa3BUTHUE 3HAHWH, CBSI3aHHBIX C
dbopMHupOBaHUEM €CTEeCTBCHHO-HAYYHOTO MHPOBO33pPEHUS, IIEHHOCTHBIX
OpUEHTAlUN JTUYHOCTH, SKOJIOTHUECKOTO MBIIIJICHHUS, TTPEICTABICHUN O 37J0POBOM
oOpa3e XU3HU U OEpeKHBIM OTHOIICHHUEM K OKpPYXKAIOIIeHd MPUPOIHOU Cpere.
[ToaTOMy Hapsimy ¢ M3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHUH, a TaKKe 3HAHHWH O
CTPOCHHH KUBBIX CUCTEM PAa3HOTO paHTa W CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOrpaMMe MO OMOJIOTHHU YNEIEeHO BHUMAaHUE HCIOIb30BaHUIO
MOJTyYEHHBIX 3HAHUH B TIOBCETHEBHOW KU3HU JUJIsI PEIICHUS MPUKIAIHBIX 3a/a4, B
TOM 4ucie: TpOo(UIAKTUKKA  HACIENCTBEHHBIX  3a00JieBaHWN  YeIOBEKa,
MEIMKOTEHETUYECKOTO  KOHCYJIBTUPOBAHHS,  OOOCHOBAaHUS  DKOJOTUYECKH
1es1eco00pa3HOro MOBEACHUS B OKPY KAIOIIEH MPUPOAHON Cpefie, aHaIn3a BIUSHUS
XO3SWCTBEHHOW JIEATEIHHOCTH YEJIOBEKa HAa COCTOSIHHE TPUPOAHBIX |
UCKYCCTBEHHBIX DKOCHUCTEM. YCHIIEHHWE BHUMAHUS K TIPUKIATHON HAMPaBICHHOCTH



ydeOHOro mpenMera «bHoNoTus MPOTUKTOBAHO HEOOXOAMMOCTHIO OOCCIICUeHUS
YCIIOBUH /ISl PEIICHUs] OJHOW M3 aKTyaJbHBIX 3aJa4 IIKOJLHOTO OHOIIOTHYECKOTO
oOpa3oBaHusA, KOTOpass Tmpeamnojaraer (QopmupoBaHHe y  OOy4aroIIMXCs
CIIOCOOHOCTH aJalTUPOBAThCI K M3MEHEHUSM JUHAMHUYHO Pa3BUBAIOIICTOCS
COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHE cpeaHero o01iero 00pa3oBaHus 3aHUMAET BAXKHOE MECTO.
Ona obGecrneunBaeT GopMUpOBaHUE y OOYUYAIOIMIUXCS MPEICTABICHUNA O HAYYHOU
KapTHHE MHUpa, pacimpseT W 0000ImaeT 3HAHUS O JKUBOH mpupojge, e
OTIMYUTENBHBIX TPHU3HAKAX — YPOBHEBOW OpraHU3AMU U HBOJIOIMH, CO3AAET
yCIOBHSI  JUIs:  TIO3HAHWS ~ 3aKOHOB  JKMBOW  MPUPOALI,  (OPMHUPOBAHUS
(GyHKIIMOHAIBHOM IPaMOTHOCTH, HaBBIKOB 3/TOPOBOTO M 0€30MacHOr0 00pasa KU3HH,
HKOJIOTUYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIICHHUS K JKUBOM MpUpOJE H
YEJIOBEKY.

bonpiroe 3HaueHne OUOIOTHS UMEET TaKXKe ISl PEIICHUS] BOCITUTATCIIBHBIX U
pa3BUBAIOIIMX  33/Ja4  CpelHero oO0mero  oOpa3oBaHMsA,  COIMAITU3ALUU
oOyuatomuxcsi. M3yuenue O6uonorun obecrneynBaeT ycloBus g (POpMUPOBAHUS
WHTEJUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECCKOW KYJIBTYpPHI, CITOCOOCTBYET WHTETpAallMd OWONOTHYECCKUX 3HAHHWH C
MPENICTABICHUAMHU U3 IPYTUX YICOHBIX MPEAMETOB, B YACTHOCTH, (PUBUKHU, XUMUU U
reorpadguu. HasBaHHbIe MOJOKEHUS O TpeIHA3HAYEHUH Y4YeOHOro IMpenaMera
«buosnorus» CcoOCTaBUIM OCHOBY J[UIS OMNpPEIEICHUS TMOIXOIO0B K OTOOpy H
CTPYKTYPHUPOBAaHHIO €r0 CONIEp)KaHWs, MPEICTAaBICHHOTO B TMpoTrpamMme IIo
ouosoruu.

Ot60p comepkanus ydeOHoro npeamera «buomorusr» Ha 0a30BOM YypOBHE
OCYIIECTBIIEH C TO3MUIMH KyJIbTypOCOOOpPa3HOTO TMOAXOAa, B COOTBETCTBUU C
KOTOPHIM 00ydarolmecs: JOKHBI OCBOUTH 3HAHWUS W YMEHUS, 3HAYUMbIC IS
dbopMupoBaHusi 00IIEH KYJIBTYpbl, ONPENETSAIONMNUE aJeKBAaTHOE IMOBEIACHUE
YelloBeKa B OKpPY)KaroIIeld MPUPOTHON cpezie, BOCTpeOOBaHHBIC B MOBCEAHEBHOMN
KU3HU U TIpaKkTUUecKou aesTenbHocTH. Ocoboe MecTo B ATOM cucTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COIEPKAHUSI, KOTOPBIE CIIy>KaT OCHOBOU JjIsi (POPMUPOBAHUS
MPEACTABIEHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTUHE MHpPA W
IIEHHOCTHBIX  OPUEHTAIUAX  JIMYHOCTH, CIHOCOOCTBYIONIUX  T'yYMaHH3aI|H
OHOJIOTUYECKOr0 00pa30BaHMSL.

CTpykTypupOoBaHuEe CcoOlIep)KaHUs Y4YeOHOro Marepuaia B Mporpamme 1o
OWOJIOTUH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAUYCHUS 3HAHWK 00
OTIMYUTEIIbHBIX OCOOCHHOCTSX JKUBOU MPHUPOJBI, O €€ yPOBHEBOW OpPTraHM3AINUA U
IBOJIIONMH. B COOTBETCTBUM € 3TUM B CTPYKType ydeOHOTO mpeameta «bromaorus
BBIJICJICHBI CJICNYIONINE COMepKaTelbHbIe TUHUHN: «bronorus kak Hayka. MeTomsl



HAy4yHOIo Mo3HaHus», «Knerka kak Ouonornueckas cucrema», «OpraHusm Kak
Ouonornyeckas cucrema», «CucreMa M MHOrooOpasue OpraHMYECKOrOo MHUPay,
«OBOIIIOIUS )KUBOU MPUPOABD, « IKOCUCTEMBI U PUCYLIUE UM 3aKOHOMEPHOCTHY.

[enp uzyueHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBNIaJicHUEe  OOyYaroIMMHCS  3HAaHMSAMH O  CTPYKTYpHO-(YHKIHMOHAJIbHOMN
OpraHu3allid >KUBBIX CHCTEM pA3HOIO paHra © NPHOOPETEHHE YMEHH
MCITOJIb30BATh 3TH 3HAHUS 111 TPAMOTHBIX ICCTBUI B OTHOIIIEHHH OOBEKTOB KUBOI
IPUPOJBI U PELICHUS PA3JIMUYHBIX KU3HEHHBIX MPOOIEM.

Joctuxkenune nenu usydeHust yueOHoro npenmera «buonorus» Ha 0a30BoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a/1au:

OCBOECHUE 00YUaIOIIUMHUCS CUCTEMbI 3HAHUM O OMOJOTUYECKUX TCOPHUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, IpaBUiiax, CIyKalluX OCHOBOU
JUTst POPMUPOBAHUS MPEJCTABICHUIN O €CTECTBEHHO-HAYYHON KapTHUHE MHUPA, O
METO/IaX HAy4YHOTO MO3HAHUS, CTPOCHUH, MHOTOOOpa3uu U 0COOCHHOCTSIX KMBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3alliu, BEIAAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIEIOBAHUSX B Ouonorun; GopMUpoOBaHUE y 00yUYarOIINXCS MO3HABATEIbHBIX,
WHTEJUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B MPOLIECCE aHAIN3a TAHHBIX O
MyTSAX Pa3BUTHUS B OMOJIOTUY HAYYHBIX B3MIISIIOB, UJIEH U MOJXO/I0B K U3YUEHUIO
JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alluy; CTAaHOBJICHUE Y
oOyuaromuxcsi  o0IIei KYJBTYpBI, (DYHKIIMOHATBLHON TPAaMOTHOCTH,
pa3BUTHE YMEHUM OOBSICHATH M OLICHUBATH SIBJICHUSI OKPY>KAIOIIET0 MUPA KUBOU
IPUPOIBI HA OCHOBAHUM 3HAHUH U OIIBITA, MOJYYEHHBIX MPU U3yYCHUH OUOJIOTHH;
dhopmupoBaHue y 00ydaronuxcs YMEeHUN WLTFOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKHUX 3HAHUM B MPAKTHYECKON JESTEIHLHOCTH YeJIOBEKa, pPa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUM U arpoOMOTEXHOJIOTUI; BOCIIUTAaHUE
yOSKIEHHOCTH B BOBMOXKHOCTHU TTO3HAHUS YE€JTIOBEKOM KHUBOU MPUPOJIBI,
HEO0O0XOIMMOCTU OEPEKHOTO OTHOIICHUS K HEH, COONIONEHUS STUYECKUX HOPM TIPH
IPOBEICHNN OMOJIOTUYECKUX UCCIIE0BAaHUI; 0CO3HAHUE TIEHHOCTH
OMOJIOTMYECKUX 3HAHUU JIJIs1 TOBBIIIICHUS YPOBHS
HKOJIOTUYECKON  KYJIBTYpbl, [JIs (OpMUpOBaHUS HAYYHOTO MHPOBO33PEHUS;
MpUMEHEHUE MPUOOPETEHHBIX 3HAHWW M YMEHHUA B TOBCEIHEBHOW >KU3HU JUIS
OLICHKH MOCJEACTBUN CBOEU NEATEIBbHOCTH MO OTHOIIEHUIO K OKPYKAIOIIEH Cpeae,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBAaHHME U COONIIOAEHUE Mep MNPO(UIAKTUKI
3a00JIeBaHUM.
B cucreme cpemnero o6Omiero oOpaszoBanus «buomorwsi», w3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCA O0S3aTeIbHBIM YYE€OHBIM NPEIMETOM, BXOISIIMM B
cocTaB npeaMeTHOM o0nacTi « EcTecTBeHHO-HayUYHbIE TPEAMETHI».



s u3ydenus: Ouoioruu Ha 0a30BOM ypOBHE cpeaHero odiiero oopa3oBaHus
orBoguTcs 68 yacoB: B 10 kitacce — 34 vaca (1 gac B Heneno), B 11 kitacce — 34 yaca
(1 yac B HenemtO).

COIAEP) KAHHUE OBYYEHUS

10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JPYTUMHU €CTECTBEHHBIMU HayKaMHu, (QUIOCO(HEN, ITUKOM, ICTETUKOW U MPaBOM.
Posnb Guonoruu B GopMHUpPOBAaHUN COBPEMEHHOM Hay4YHON KapTUHBI Mupa. Cucrema
OMOJIOTUYECKHUX HayK.

MeTtonbl TO3HAHUS KUBOW MPUPOJIBI (HAOIIOEHNE, SKCIIEPUMEHT, OMTMCAHMUE,
U3MEpeHue, Kiaccudukaius, MOACIUPOBAHUE, CTaTHUCTUYecKas o0paboTka
JTAHHBIX ).

JlemoHcTpaMu:

[Toprpetsr: Y. Hapsun, I. Menaens, H. K. Konsuos, [Ix. Yorcon u ®@. Kpuk.

Tabmuupl 1 cxembl: «MeTobl TTIO3HAHUS KUBOU TTPHUPOJIBI.

JlaGopaTropHble U NpaKTHYEeCKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «lMcmonb3oBaHHE pa3IUYHBIX METONIOB IPHU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cUCTEeMbI U KX OPraHU3alUA.

JKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT uzydeHust ouonorun. Oimuue
YKUBBIX CUCTEM OT HEOPTAaHUYECKON MTPUPOIBI.

CgoiicTBa OMOCHCTEM M MX pa3HOOOpa3ue. YpOBHHU OpraHU3aIluu OMOCHUCTEM:

MOJIEKYJISIPHBIN, KJIETOUHBIN, TKAHEBbIN, OPraHU3MEHHBIN, MOMYJISIIHOHHOBUI0BOM,
AKOCUCTEMHBIN (OMOTEOTICHOTUYECKHI ), OMOCHEPHBIA.

JdeMoHcTpanMu:

Tabmuupl u cxeMbl: «OCHOBHBIC TIPU3HAKH KU3HW», « YPOBHU OpPraHHU3aINH
JKUBOU TIPUPOIBD».

Oo6opynoBanue: moaeab Mosekyisl JJHK.

Tema 3. XuMu4ecKuii COCTaAB M CTPOEHHE KJIETKH.

XUMHUYECKUN COCTaB KIIETKH. XHUMHUYECKHE 3JIEMEHTHI: MAaKPOAJIEMEHTBHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIIMA BOALI W MHUHEpPAJIbHBIX BemecTB B kieTke. Ilognepxkanue
OCMOTHYECKOro OajaHca.



benku. CoctaB u crpoeHue OeNKOB. AMHUHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3zameHnuMble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIN COCTaB. YPOBHH
CTPYKTYpbl ~OCIKOBOM MOJEKyIbl (TMEepBUYHAs, BTOpUYHAS, TpPETUYHAS W
YETBEPTHYHAA CTPYKTypa). XUMHUYECKHE CBOWicTBa OenkoB. buonorunueckue
(GbyHKIMU OEJIKOB.

®depmenTsl — Ononornyeckue karanuzaropsl. CTpoeHne pepmMeHTa: akTHUBHBIN
1eHTp, cyocrparHas cnemupuuHocth. Kodepmentsl. Butamunbl.  OTiawuams
(GbepMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

VYrneBoabl: MOHOCaxapuIsl (INI0OKO3a, pudo3a U Ae30Kcupru0o03a), Jucaxapuibl
(caxapo3a, JJakTO3a) ¥ ToJIMcaxapuasl (Kpaxmal, NIMKOTeH, IEJUII0I03a).
buonornueckue GyHKIMH YIIIEBOAOB.

Jlunuapr: TPUIITULEPUIBL, bochomunuasl, CTEPOUIBI.
I'uapopunbHOruapodobHble  cBOiicTBa. buonornueckue QyHKUMH —JUIUAOB.
CpaBHEeHHE yITIEBOIOB, OEIKOB U JIMITUJOB KaK UCTOUHHUKOB 3HEPTUU.

Hykneunnoseie xkuciotel: JHK wu PHK. Hykieotuaslr — MoHOMEpHI
HyKJIeuHOBBIX KuCHOT. Ctpoenue u pynkuuu JIHK. Ctpoenne u pynkiuun PHK.
Buasl PHK. AT®: crpoenue u GpyHKIIMH.

[{utomorust — Hayka o knetke. Kierounas teopus — npuMep B3auMOAECHCTBUS
ujei 1 pakToB B HAYYHOM MO3HAHUU. METObI U3YUSHUS KIIETKHU.

Kietka kak nenoctHas xxuBasi cucrema. O01e mpu3HaKy KJIETOK: 3aMKHYTast
HapyxHas MemOpaHa, mosiekyinbl JIHK kak reneTndeckuii anmapar, cucreMa CHHTE3a
oenka.

Tunbel KJIETOK: DJyKapuUOTHUECKass U MpokapuoTudeckas. OCOOEHHOCTH
CTpPOCHHUSI TpOKapuoTHuueckor kieTku. Knerounas crtenka Oakrepuit. CTpoeHwue
YKAPUOTHUUECKON KIETKUM. OCHOBHBIE OTIWYUS PACTUTEIIBHOW, MXUBOTHOU U
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs] CT€HKA, MIMKOKAJIUKC, UX
dbynkiuun. [Tnazmarndyeckas memOpana, e€ cBoiicTBa u Gpynkmun. [{uTonnazma u eé
opraHousibl. OmHomemOpanable opranouabl kietku: OIIC, ammapar lombmxw,
TM30COMBI.  [loyaBTOHOMHBIE OpraHoOWbl KJIETKH: MUTOXOHJIPUH, ILUIACTHU/IBI.
[Ipoucxoxaenne MUTOXOHApWN W 1uiactua. Bunbl mnactun. HememOpaHHbIe
OpraHOWIbl KJIETKH: PHUOOCOMBI, KIETOYHBINH IIEHTP, IICHTPHUOIH, PECHHUYKH,
KIyTUKA. QyHKIIMN OPraHOMIOB KIETKU. BKItoueHusl.

Anpo — perynaropublii neHTp kieTku. CTpoeHue sipa: siepHas 000J0uKa,
KapuoIia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BELIECTB B KIIETKE.

JleMoHCcTpaMu:



[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos, JIx.
YorcoH, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Jwuarpammel: «Pacrpenenenne XuMUYECKUX dJIEMEHTOB B HEKMBOM IIPUPOAEY,
«Pacripenenenne XuMUYECKUX JIEMEHTOB B )KUBOM ITPUPOIEL.

Tabmuipl u cxembl: «llepuognyeckas Tabmuna XUMHYECKUX SJIEMEHTOBY,
«CtpoeHne MOJIEeKybl BOIbI», «bruocunTes 6enka», « CTpoeHHe MOJIEKYIbI OeNKay,
«Ctpoenue ¢pepmentay, «Hyknennosble kucnotel. JIHK», «Crpoenne MoneKyibl
AT®», «CTtpoeHHne 2yKapUOTUYECKON KIETKN», «CTpoeHHe KUBOTHOM KIETKWY,
«CTpoeHue pacTUTENbHOU KIETKW», «CTpoeHHe MNpPOKAPUOTUYECKON KIIETKNY,
«CTtpoeHnue sapa KIETKN», « YIIIEBOABD), «JIMmuasD.

OOopynoBaHue: CBETOBOM MHKPOCKON, OOOpYyAOBaHUE Uil MPOBEICHMUS
HAOJIIOJICHUH, W3MEpPEHUN, SKCIEPUMEHTOB, MHKPOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX M OAKTEpPUATIBLHBIX KJIETOK.

JlaGopaTropHble U NpaKTHYEeCKHE PA0OTHI:

Jlaboparopnast pabora Ne 1. «M3yyeHue KaTaqTUTUUYECKOW AKTUBHOCTHU
(dhepMeHTOB (Ha MpUMEpPE aMIJIa3bl WIIM KaTaaasbl)».

JlaboparopHasi pabora Ne 2. «/3yueHue CTpOEHHS KJIETOK PACTCHUI,
JKUBOTHBIX W OaKTepuil IO MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax U Ux
OTMCAHHUE.

Tema 4. ZKu3HenesiTeJbHOCTb KJIETKH.

OOMeH BenecTB, WM METa0OIU3M. ACCUMUIIALUS (IJTACTUYECKU OOMEH) U
JUCCUMWIAIMSA (PHEPTeTUUEeCKU OOMEH) — JB€ CTOPOHBI €IMHOIO Ipollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUsI BEHIECTB W DHEPTUM B TOHUMAHHH
MeTabonu3ma.

Tunsl oOMeHa BelecTB: aBTOTPOPHBINA U reTepoTpodHbIii. Poib ¢pepmeHTOB B
oOMeHe BeIEeCTB U MPEBPAICHUN SHEPTUH B KIIETKE.

®orocunte3. CBeroBas u TemHoBas (a3el ¢dorocuHTe3a. Peakmum
dbotocunTeza. DhdekTuBHOCTL (PoTocuHTE3a. 3HaUeHUE (POTOCUHTE3A JJISI KU3HU
Ha 3ewiie. BiausHue ycnoBuit cpeasl Ha POTOCUHTE3 M CIIOCOOBI MOBBIIICHHUS €r0
MPOIYKTUBHOCTHU Y KYJAbTYPHBIX PACTCHUH.

XeMmocHuHTe3. XeMOCUHTE3UpYIolIHe OakTepuu. 3HAU€HWE XEMOCHUHTE3a IS
YKU3HU Ha 3eMIIE.

OHepreTuueckuii oOMeH B KieTke. PaciieniieHue BEIIeCTB, BBIJCICHUE U
aKKyMYJMPOBAHHE SHEPTUU B KIIETKE. DTalbl SJHEPreTHUYecKoro oomeHa. [mukonus.
bpoxenune m ero Buapl. KuCIOpOOHOE OKHCIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucaurensHoe GochopunmpoBanue. IHHEKTUBHOCTh IHEPTETUUECKOTO OOMEHa.

Peakiiun wmarpuynoro cuHtTe3a. l[enernueckas wuHdopmamms wu JHK.
Peanmuzanust renetudeckoil mHpopManuu B KieTke. [eHeTUYeCKUM KOJ U €ro



cBorcTBa. Tpanckpumnims — Marpuunbiii cuate3 PHK. Tpancnsius — 6uocunTtes
Oenka. Otanbl TpaHcasiuuu. KomaupoBaHue amMHHOKHUCIOT. Pons pubocoM B
OounocuHTe3e Oernka.

Hexnetounsie Gpopmbl xu3Hu — BUpYyCHL. MicTopus otkpbitus BupycoB (/. U.
NBanoBckuii). OcCOOEHHOCTH CTPOEHUS U JKMU3HEHHOTO IIMKJIAa BHPYCOB.
bakrepuodaru. bonesnu pacteHuii, >KMUBOTHBIX U 4YEJIOBEKAa, BbI3bIBAEMBIC
BUpycamu. Bupyc ummynoneduimra yenoseka (BUY) — Bo30ynurens CITM/a.

OOparHast TpaHCKpHUIILIMS, peBepTaza H uHTerpasza. [lpodunakruka
pacrnpoCTpaHeHHs] BUPYCHBIX 3a00JI€BaHUiA.
JlemoHcTpaMu:

IToptpetsi: H. K. Konsuios, /1. Y. MBanoBckuid, K. A. Tumupszes.

Tabmuubl U cxeMbl: «Tumbl nuTanusy), «Metadonuzmy», «MUTOXOHIPUSY,
«JHepreTudeckuii oomen», «Xnopomiacty, «Dorocunres», «Ctpoenue JHK»,
«Ctpoenue U QpyHKIIMOHUpOBaHHUE TeHay, «CuHTe3 Oenkay, «I eHeTHYECKUN Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xku3HeHHbIH UK Bupyca CIIN/a,
oaxTepuodaray, «Permukanusa JJHK».

O6opynoBanue: Moxenu-ammIdkanun «Yapoenue JIHK um Tpanckpummmsy,
«buocuntes 6enkay, «CTpoeHue KIeTkn», Moaenb cTpykTypsl JJTHK.

Tema 5. PazMHOKeHHe M UHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Krnerounslii MK, WU SKU3HEHHBIM MUK KieTku. MuTepdaza u MUTO3.
[Ipoueccrl, nporekaromue B uHTepdasze. Permnmukauus — peakuus MaTpUYHOTO
cunte3a JIHK. Crpoenune xpomocoM. XpOMOCOMHBIA Ha0Op — KapHOTHIIL.
JIunIouaHbI M TAaluIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHUJIBI.
[{uTonornyeckue OCHOBBI Pa3MHOXKEHUST W  HWHAUBUIYAJIbHOTO  Pa3BUTHS
OpPTaHU3MOB.

Henenue knetku — muto3. Craguu murtosa. IIporecchl, mpoucxoasime Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOTMYECKUN CMBICI MUTO3A.

[Iporpammupyemasi THOEIb KISTKH — allomTOo3.

@DopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecronioe U mojioBoe. Buibl 6ecnonoro
Pa3MHOXKEHHUSI: JIeJIEHWE HaJABOE, IIOYKOBAHUE OAHO- W MHOTOKJIETOYHBIX,
CHIOpO0Opa3oBaHUE, BETETATUBHOE pa3MHOXKEHUE. VCKycCTBEHHOE KIOHUPOBAaHUE
OpraHU3MOB, €r0 3HAUECHUE JIJIsl CEJICKIUU.

[TonoBoe pazMHOXEHHE, €T0 OTIUYHSI OT OECIOJIOTO.

Meiio3. Cragumn meiiosa. [Iporecchl, NpoOUCXOASIIME HA CTagusX Meilo3a.
IToBenenue xpomocom B MeHo3e. Kpoccunrosep. buonormueckuil cmbicin u
3Ha4YEeHUE MeNo3a.



["ameTorenes — nmpoiiecc 00pa30BaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [TooBbIe
JKeJIe3bl: CEMEHHUKU U AMYHUKU. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KIETOK — TaMET
(cnepmaro3ou/i, SIMIEKIIETKA) — CIIEpMaTOTeHe3 U 0BOreHe3. OCOOEHHOCTH CTPOCHHUS
SAUIEKIIETOK U criepMaro30u0B. OmnonorBopenue. [lapreHorenes.

WunuBuayanbHoe  pa3BUTHE  (OHTOreHe3). OMOpHOHAbHOE  pa3BUTHE
(aMOpuorenes). Otamnbl 3MOPHOHATIBHOTO Pa3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOrieHue, racTpyisiiusa, opraHoreHes. IloctamOpuoHanbHOE pa3zBuTHE. THIbI
MOCTAMOPHUOHATILHOTO Pa3BUTHUS: MpsIMOE, HenpsMoe (JIMYUHOYHOE). BrausHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOZICTBA.

Poct m pasButue pacreHmii. OHTOT€HE3 LBETKOBOIO PACTEHHUs: CTPOCHHE
CEMEHU, CTAJIUU PA3BUTHUSL.

JlemoHcTpaMu:

Tabmuiel u cxembl: «@DOpMBI  Pa3MHOXKEHHSI OPTraHu3MOBY, «JIBoliHOE
OIUIOAOTBOPEHHUE y ILBETKOBBIX pacTeHu», «BereraruBHOE pa3MHOXKEHUE
pactenuity, «J/lenmenue wierku Oakrtepuity, «CTpoeHHUE TOJOBBIX KIETOKY,
«Crpoenune xpoMmocombdy, «Kierounbiii nuknm», «Pemmukamus JTHK», «Mwuto3y,
«Meno3s», «IIpsmoe u HenpsiMoe pa3BuTHE», «l'ameToreHe3 y MIICKONMUTAOLIUX U
yesnoBeka», « OCHOBHBIE CTaJIU OHTOTEHE3a».

O6opynoBaHue:  MHUKPOCKOII, Mukpornpenaparsl « CriepMaro30uabl
MJICKOTTUTAOIIETO», «INIEKIeTKa MIEKOITUTAIOIIETO», « KaprnOKHHE3 B KIIETKax
KOPEIIIKA JIyKa», MAarHUTHAsI MOJIeJIb-alIUINKaus «JleaeHue KIeTKkn», MOJIeIb
JIHK, monens MeTadha3HO XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHE PA0OTHI:

JlaGoparopnast pabora Ne 3. «HaOmionenue muTo3a B KJIETKaX KOHUMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax».

JlabGoparopnast pabora Ne 4. «M3ydeHuwe CTpOeHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpENaparax».

Tema 6. HaciieicTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3anaun renetuku. Mcropus pazsurtus reHetuku. Poibs nuronorun
U SMOPHOJIOTUU B CTAHOBJEHWU TE€HETUKHU. BKJajg poCCHUCKUX M 3apyOeKHBIX
y4€HBIX B pPa3BUTHE TEHETUKU. MeToabl TEHETUKH (TMOPUAOIOTUYECKUH,
UUATOTCHETUYECKUI, MOJEKYJISIpHO-TeHeTuuecKuii). (OCHOBHBIE T'E€HETUUYECKHUE
noHATHSA. [ eHeTHYeCKass CUMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJENOBaHUs MPU3HAKOB, yCTaHOBIEHHbIE [. Menaenem.
MonornbpuaHoe CKpemmBaHUE. 3aKOH eAMHO-00pa3usi THOPUIOB TEPBOTO
nokoJsieHusi. [IpaBuiio 1oMuHMpOBaHUS. 3aKOH paclleryieHus pu3HakoB. ['unoresa
YUCTOTHI raMeT. [IoMHOE M HENMOJIIHOE TOMUHHUPOBAHHUE.



JurubpuaHoe cKpernBanue. 3aKoH HE3aBUCUMOTO HACIeIOBAHUSI PU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI JUTHOPHUIHOTO CKPEHIMBAHUA. AHAIM3UPYIONICE
ckpernuBanue. Vcrnonp3oBaHue aHATM3UPYIOMIETO CKPEIIMBAHUS JJISI OTIPEACIICHHUS
T€HOTHUIIA OCOOU.

CueruieHHOE HacaeaoBaHue npu3HakoB. Pabora T. MopraHa no cuenjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapyIlieHue cuenieHus reHoB B Pe3ybTaTe KpOCCUHIOBEPA.

XpOoMOCOMHas TE€OpHs HACIIEICTBEHHOCTHU. | eHeTUYEeCKrEe KapThl.

['eneruka nona. XpoMOCOMHOE OIpEAEICHUE Moja. AyTOCOMBI M IOJOBBIC
XpOMOCOMBI. [ OMOraMeTHele MW rereporaMeTHble opranusMmbl. HacnegoBanue
IPU3HAKOB, CIEIUICHHBIX C [OJIOM.

N3meHnunBOCTh. BUBI N3MEHUMBOCTH: HEHACIEACTBEHHAS U HACIIEACTBEHHASI.
Poin cpenbl B HEHACJIEACTBEHHON  W3MEHYHBOCTH. XapakTepucTHKa
MOAU(UKAITMOHHON U3MEHYMBOCTH. BapuanimoHHbIN psi U BapHallMOHHAs KpUBasl.
HopMma peaknuu mnpusHaka. KonudyecTBEHHBIE M KAaUYE€CTBEHHBIE NMPU3HAKKM U HX
HOopMa peakuuu. CBoMcTBa MOIU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnencrtBenHasi, wiM TeHOTHUIIMYECKas, W3MEHYMBOCTh. KomMOMHaTHBHAs
W3MEHUYMBOCTh. Meiio3 M TOJIOBOM TMpolecc — OCHOBAa KOMOWHATUBHOM
M3MEHYMBOCTU. MyTarimonHas naMeHunBOCTh. Knaccudukanusi MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUUUHBI MyTaluii. MyTareHHbIe (DaKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAZIOB B HacleAcTBeHHOW n3aMenunBocty H. M. BaBumosa.

BresnepHast HACIEICTBEHHOCTh U U3BMEHYUBOCTD.

['eneruka denmoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbI TE€HETUKH
YyeJIOBEKa: FreHeaJIOTHYECKNUM, OJU3HEIIOBBIM, IIMTOI€HETHUCCKHUI, OMOXMMHYECKHM,
MOJIEKYJISIPHO-TE€HETUYE CKU . CoBpemeHHOE OTIPENICIICHHE TEeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1I1P-ananu3a. HacimencTBeHHbIe 3a001¢BaHUs YSIOBEKA: TCHHBIC 00JI€3HU, 00JIe3HU
C  HACJEICTBEHHONW  MPENpacloiO)KEHHOCThIO,  XPOMOCOMHBIE  OOJIC3HHU.
Comarnueckue W reHeparuBHble MyTauu. CTBOJIOBbIE KIETKHU. [IpuHIUIBI
3I0POBOTO 00pa3a >KU3HU, TUATHOCTUKU, TPOPUIAKTUKU U JICUCHUSI TEHETUYECKUX
Oone3Heil. Menuko-reHeTUYecKoe KOHCYIbTUPOBAaHUE. 3HAYeHHE MEAMIIMHCKOM
TCHETHKH B TIPEIOTBPAIICHUH U JICUCHUN TeHETHYECKUX 3a00JIEBaHU YEIIOBEKA.

JdeMmoHcTpanuu:

[Toptpetst: I. Mennens, T. Mopran, I. ne ®puz, C. C. YerBepukosn, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuier 1 cxembl: « MOHOTHOPHUIHOE CKPEITUBAHUE U €T0 IIUTOTCHETHYECKas
OCHOBa», «3aKOH paCHICIJICHUS U €T0 IIMTOr€HETUYECKasi OCHOBA», «3aKOH YMCTOTbI
ramer», «luruépuaHoe ckpenmBanuey, «l{uronornyeckue 0CHOBBI JUTHOPUTHOTO
CKpelmuBanus», «Menosy, «B3anMoaeCcTBUE ajuIeNbHbIX T€HOBY, «l eHeTnueckue



KapThl PACTEHUM, )KMBOTHBIX M YEJIOBEKa», «leHeTuka monay, «3aKOHOMEPHOCTH
HACJICIOBaHUs, CIEIJICHHOTO C ToJoM», «KapuoTuIbl 4enoBEeKa W >KUBOTHBIXY,
«Bugsl m3ameHuuBocTH», «MomudukarmoHHas W3MEHYHBOCTHY, «HacmenoBanue
pesyc-dakropay, «[eHeTnka rpynmn KpoBu», « MyTallnoHHAS N3MEHUYUBOCTH.

O6opynoBanue: Monenu-anIuMKauu «MOHOTHOpUTHOE —CKpPEIUBAHKEY,
«HenonHnoe pomuHupoBanue», «JlurnOpunHoe ckpemmBanue», «llepekpéct
XPOMOCOM», MUKPOCKOII 1 MUKpoTtpenapar «Jpo3odunay (Hopma, MyTauuu Gopmbl
KPBUIbEB M OKPACKH Tela), repoapuii «I 0pox moceBHOM».

JlaGopaTropHble ¥ IPaKTH4YeCKUE PA0OThI:

JlaGoparopnasi padora Ne 5. «/3ydyeHue pe3ynbraroB MOHOTHOPUAHOTO U
JUTUOPUTHOTO CKPEIIMBAHUA Y IPO30(UIIbI HA TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopnas padora Ne 6. «M3yuenue MonuPUKAIIMOHHON U3MEHYMBOCTH,
IIOCTPOEHNE BAPUALIMOHHOTO PsAJIa U BAPUALTUOHHON KPUBOW».

Jlaboparopnas padora Ne 7. «AHanu3 MyTanuil y apo30¢puibl Ha TOTOBBIX
MHKPOITPENapaTraxj».

[Ipaktuueckass pabdora Ne 2. «CocraBieHHWE U aHaIU3 POJIOCIOBHBIX
YEII0BEKAY.

Tema 7. Cenexkuusi opranusMoB. OCHOBbI 0MOTEXHOJIOT M H.

Cenekuys Kak Hayka M INPOLECC. 3apOXKJICHHUE CEJIEKIMU U JOMECTHKALMS.
VYuenue H. Y. BaBuiioBa o 1ieHTpax MpoOUCXOKIEHUS U MHOTO0Opa3us KyJabTYPHBIX
pacteHuii. LIeHTphI MPONCXOKACHUS JOMAIIHUX )KUBOTHBIX. COPT, MOpOAA, IITaMM.

CoBpeMeHHbIE METOAbI ceneKni. MaccoBbIlii U MHAUBUAYAIbHBIN OTOOPHI B
CEJIEKIMM pacTeHWid M KUBOTHBIX. OIlEHKa 3KcTepbepa. bIM3KopoACTBEHHOE
cKkpemnBaHue — HHOpuAMHL. Ywucras nuHus. CKpenMBaHHE YHUCTBIX JIMHUH.
I'ereposuc, wim rubpunHas cuia. HepoacTBeHHOE CKpeuuBaHue — ayTOpPUIUHT.
Otnanéunast rubpuan3anus u e€ ycnexu. MIcKkycCTBEHHBIM MyTareHes 1 mojyueHue
ITOJIMIUIONIOB. JIOCTHMKEHHUS CENEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHNU3MOB.

buorexHonoruss Kak OTpaciib NPOWU3BOACTBA. [ E€HHAas WHKEHEpHUs. OTaIbl
co3nanust pexoMOuHaHTHOM JIHK u TpaHcrennnix opranusmoB. Kiertounas
nHxeHepus. Knerounsle KylnbTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHUE PACTEHUU.
KiloHHpoBaHKME  BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.
Dxonorudeckue u atndeckue nmpodnemsl. MO — reneTnuecku MOIU(PUIIMPOBAHHbBIE
OpTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsi: H. 1. BaBunos, 1. B. Muuypun, I. /1. Kapneuenko, M. @. 11BaHOB.

Tabmuupr u cxembl: kKapra «LleHTpbl NPOUCXOXKIEHUS W MHOTo00pasus
KYJIBTYpHBIX pacTeHui», «llopoabl JOMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OtnanéHnas rudpuausanus», «Padotsl akagemuka M. @. BaHnoBay,



«Ilonmumnongusy», «OOBEKTBl OuoTeXHONOTMM», «KileTouHBIE KYIBTYpHI H
KJIOHUpOBaHUE», « KOHCTpyHpOBaHHE U EPEHOC TEHOB, XPOMOCOM.
ObopynoBaHue: MyJSDKU TUIOJIOB U KOPHETIIIOAOB AUKUX (OPM M KyJIBTYpPHBIX
COpPTOB pacTeHui, repoapuii «CesbCKOX0351MCTBEHHBIE PACTCHHUSI.
JlaGopaTtopHble M npakTHYeCcKHe PadOTHhI:

Okckypeuss «OCHOBHBIE METOABI W JOCTH)KCHHSI CEJNEKUUU PACTeHUH H
YKABOTHBIX (Ha CEJIEKIIUOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENIBHBIM ~ y4acTOK, B  TEIUIMYHOE XO3AHCTBO, JIabOpaTopuIo
arpoyHHMBEpPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoTrOHMOHHAS OMOJIOTHSA.

[Ipennoceulki BO3HUKHOBEHUSI JBOJIIOLIMOHHOM TEOPHHU. DBOIIOLMOHHAS
Teopust U €€ MeCTo B Ouojioruu. BivsHuE SBONIOIMOHHON TEOPUM HA Pa3BUTHE
OHMOJIOTUY U IPYTUX HayK.

CBugerenscTBa 2BoMOIMU. [laneoHTONOTMYECKHE: TOCIEN0BATEIbHOCTD
MOSIBJICHHSI BHJIOB B MAJICOHTOJOTUYECKON JIETOMHMCH, TEpeXoAHbie (HOPMEI.
buoreorpadguyeckue: cxoacTBo u paznuune GayH v GIop MaTePUKOB U OCTPOBOB.

OMOpHOJIOTUYECKUE: CXOJCTBA W pa3auyusi 3MOpPUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. (CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTHYHbIE,
PYIMMEHTApHbIE OpPraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX TyTeH y BCeX
OpraHU3MOB.

OBomonmonHas teopus Y. JlapBuHa. IlpeanochulkM BO3HMKHOBEHMS
JapBUHM3MA. J[BWKyIIME CHJIBI HBOJIOUMU BHUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE NPH OTPAHUYEHHOCTH PECYPCOB, HEONpPENEIEHHAsT N3MEHYUBOCTD,
O0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas Teopus 3BoitoIU (CTID) u €€ 0CHOBHBIC MOJTOKEHUS.

MuxkposBosonus. [lomyranus kak equHuna BUAa U 3BOJIIOLNH.

JIBrokymme cuiibl ((hakTophl) SBOJIOIUN BUIOB B Tpupone. MyTarlMOHHbBIN
poliecc ¥ KOMOMHATHBHAS U3MEHUYUBOCTb. [ [0Mya1iMOHHbIE BOJIHBI U Ipei( reHOB.
W3onsust 1 Murpanusi.

EcrectBennbiii or6op — Hampamsttonmii  Qaxtop 3Bomonuu. DopMel
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OPraHU3MOB Kak pe3yiabrar 3Bomonuu. [Ipumepst
IPUCTIOCOONIEHUN y OpraHu3MOB. ApoMOp(O3bI U UINO-aTalTaIIH.



Bun wu  BunmooOpasoBanume. Kputepuum Buma. OcHoBHbIE  (OpPMBI
BUJI000pa30BaHus: reorpauyeckoe, 3KOJIOrHIeCKOe.

MaxkposBomonust.  Dopmbl  dBoNMOLMU:  PUIETHYECKAs, JTUBEPreHTHAs,
KOHBEpIeHTHas, mapaienbHas. HeoOpatuMocTh 3BOMIOIIH.

[IpoucxokieHre OT HeCHEUUaIM3UPOBaHHBIX MpeAakoB. IIporpeccupyromas
crenuaIn3anrs. AnanTuBHAas pagdanus.

JdeMmoHcTpanMu:

[Toprpetsi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, ©. Mromnep, A. H. Cesep1ios.

Tabnuupl u cxembl: «Pa3BUTHE OPraHUYECKOTO MUpa Ha 3emiiey, «3apoabliin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Popmbl  OOppOBI  3a
cymecTtBoBanue», «EctectBeHHblii 0TOOp», «MHOrooOpa3ue COpTOB pacTEHUI»,
«MHorooOpazue  mopon  KHUBOTHBIX»,  «[lomymauum»,  «MyTtaunoHHas
U3MEHYMBOCTB», «Apomop¢o3be», «Hanoamanranumy», «OOmas aereHepaunus,
«/IBmxymue cuibl 3Bomonumn», «Kapra-cxema wmapmpyra myremectBus Y.
HapBuna», «boprba 3a cyiiecTBoBaHHE», «lIpUCIIOCOOIEHHOCTh OPraHU3MOBY,
«I'eorpaduueckoe B11000pa3oBaHuEe», « IKOJOTUUECKOE BUI000OpA30BAHHUEY.

OOopynoBaHHe: KOJJIEKLMS HACEKOMBIX C PAa3JMYHBIMU THUIAMHU OKpPACKH,
HAa0Op TUIONOB W CeMsH, KouieKus «[IpuMepsl 3alIMTHBIX TPUCHOCOOICHHH Yy
XKUBOTHBIX», Mozeidb «OCHOBHBIE HaIpaBJIECHUS IBOJIOLUN», OO0BEMHAs MOAEIb
«CTpO€HHE roJI0BHOTO MO3ra IO3BOHOYHBIX Y.

buoreorpaguueckas kapra wwupa, Komwiekius «POpMbl COXPaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX W pacTeHui», wmoaenb anmmkanus «llepekpéct
XpOMOCOM», BIIaXKHbIE Npernaparsl «Pa3Butre HacekoMoro», «Pazsurre JArymkm»,
MuKponpenapar «pozodunay (Hopma, MyTauuu GOpMbI KPbUIBEB U OKPACKHU TEJIA).
JlaGopaTropHble ¥ NIPaKTH4YeCKUE PA0OThI:

Jlaboparopnasi pa6ora Ne 1. «CpaBHeHue BUIOB MO MOP(POIOTHIECKOMY
KPUTEPHUIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucnocoOIEHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHUE M pa3BUTHE KU3HU Ha 3emue.

JloHay4Hble TPENCTABICHUS O 3apOXKICHHM >KW3HU. HaydHble THIIOTE3bI
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: aOWOreHe3 U MaHCIepMHs. XHUMHUYecKas
HBOJIIOLMS. AOMOTEHHBIM CHHTE3 OpPraHMYEeCKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XMMHUUECKON 3BOMOLMU. HauanbHble 3Taribl
ouonornueckoir sBomroruu. 'mnoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTyp M BO3HHUKHOBEHHE NPOTOKJIETKH. IlepBble KIETKM M HMX 3BOJIOLHSL.
@opMHPOBAHUE OCHOBHBIX I'PYMI )KUBBIX OPraHU3MOB.



PasButne xu3Hu Ha 3emiie 1o spaMm u nepuonam. Karapxei. Apxeiickas u
nporepo3oiickass dpbl. Ilameosoiickas 3pa U €€ Tepuoabl: KEeMOPUHCKUH,
OPJIOBUKCKHWI, CUITYPUNCKUH, JEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHHM.

Me3so30icKast 3pa 1 €€ Nepruoabl: TPUACOBBIA, FOPCKUAN, MEJIOBOU.

KaiiHozoiickass 3pa W €€ mepuoabl: MaJCOreHOBBIA, HEOTCHOBBIMH,
AHTPOIOTECHOBBIM.

XapakTepuUCTUKA KIMMAaTra W TeOoJIOTUYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMM PACTUTENIBHOIO M KMBOTHOTO MHpa. Apomopdo3bl y pacTeHuil u
KUBOTHBIX. [losBNIEeHNE, paciBET N BBIMUPAHUE TPYII KUBBIX OPTraHU3MOB.

Cucrema OpraHM4YecKoro Mupa Kak OTpakeHHe 3Bomrouuu. OCHOBHBIE
CUCTEMATUUYECKUE IPYIIIBI OPraHU3MOB.

OBOIIOIUSA YENOBEKAa. AHTPONOJIOTHS KaK HAayKa. Pa3BuTHE IpEeACTaBICHAN O
IIPOUCXOKJICHUM YeJIoBeKa. MeTronpl u3ydeHus aHrpornorere3a. CxoacTBa U
pa3Inyus 4eJI0BeKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.

JIBrkymume cuibl (pakropbl) aHTponioreHesa. HaciuencrseHHas K3MEHUYMBOCTh
U €CTeCTBEHHbIM 0TOOp. OOIIecTBEeHHBIH 00pa3 >KW3HU, WU3TOTOBJICHHE OPYAHM
TpyZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaJMM W BETBU JBOJIOLMHU YEJIOBEKA: ABCTPAJIONMUTEKH, UeaoBeK
ymenslii, Yenoek mnpamoxomsumd, YenoBek HeaHaepranbckui, UYenosek
pa3yMHbIil. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CyIIECTBOBaHHS, OO0JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHS.

YenoBeueckue packl. OcCHOBHblE  OOJIbIIME  pachl:  €BPONEOUHAsS
(eBpa3uiickasi), = HErpo-aBCTpaJiouAHas  (dPKBaTOpHUalibHAs),  MOHTOJIOHMIHAS
(a3marcko-aMepuKaHcKkasi).  YepTbl  NPUCHOCOOJEHHOCTH  IpEACTaBUTENEH
YEJI0BEYECKHUX PaAC K YCIOBUSAM CYILIECTBOBAaHUS. ETMHCTBO YEIIOBEYECKUX pPaC.
Kputuka pacusma.

JlemoHcTpanuu:

[Toptpersr: @. Penn, JI. Ilactep, A. . Onapun, C. Munep, I. FOpu, 4.
JlapBuH.

Tabmupl 1 cxembl: «Bo3HukHOBeHune COJIHEYHOM CHCTEMBI», «Pa3Butne
OpraHhyeckoro mupa», «PacturenbHas kieTka», <OKuBOTHas  KieTkay,
«IIpokapuornueckass kieTka», «COBpEMEHHas CHCTEMa OPraHUYECKOTO MHPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS 4YEIOBEKa M YEJIOBEKOOOPa3HbBIX
00e3bsin», «OCHOBHBIE MeECTa  MaJC€OHTOJOTMYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOIO 4YeJIOBeKay, «JlpeBHenmme nmoam», «JpeBHue monn», «llepBbie
COBPEMEHHBIE JIIOAN», «HeoBeueckne pacbn.

Ob6opynoBanue: MYJISKA «IIpoucxoxnenue YEJI0BEKA» (OrocThI
aBCTpaJIONUTEKa, MUTEKAHTPONa, HEaHIepTalblla, KPOMaHbOHIA), CJIENKUA WIH



M300paKEHUs KaMEHHBIX OpYIUN MEepBOOBITHOIO 4YeloBeKa (KaMHH-YOIIIEPHI,
pyOuna, ckpebna), TEOXpPOHOJOTMYecKas TaOnuia, KoeKus «Dopmbl
COXPAHHOCTH MCKOIMAEMBbIX )KUBOTHBIX U PACTCHUI».

JlaGopaTropHble U NpaKTHYEeCKHE PAOOTHI:

[Ipaktuyeckas pabora Ne 1. «M3yueHue MCKOmaeMbIX OCTaTKOB PACTEHHUUA U
YKUBOTHBIX B KOJIJICKITUSX).

DKCKypcust  «DBOJIOLUS ~ OpraHuyeckoro  mupa Ha  3emie» (B
€CTECTBEHHOHAYYHBIN UM KpaeBEAUYECKUN My3ei).

Tema 3. Opranusmsl U OKpPY:KaKOINAsA cpeaa.

DKoNorus Kak Hayka. 3aJadd ¥ pa3feibl SKOJIOrud. MeTonbl S3KOJIOTHYECKUX
MCCIIENOBAHNN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOMTaHHS OpPraHU3MOB: BOJAHAs, HA3€MHO-BO3IYyIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAS.

Okonoruyeckue pakropsl. Knaccudpukanus sxonornyeckux pakropos:
abnotuyeckre, OWOTMYECKHE M AaHTPONOTEHHbIE. JleHCTBUE SKOJIOTMYECKUX
(haKTOpOB HAa OPTaHU3MBI.

AOuotnueckue (HakTopbl: CBET, TEMIIEparypa, BIaXHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenusi OpraHU3MOB K  JCHCTBHIO  abMOTHYECKHX  (DaKTOpOB.
buonornueckne puTMBL.

buornyeckue pakropbl. Buabl OMOTHYECKUX B3aUMOICHCTBHIM: KOHKYPEHITHS,
XHUIIHUYECTBO, cuMOMO3 U ero ¢opmel. [lapazutusm, koomepanusi, MyTyallu3M,
KOMMEHCJIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M, HEUTpaIHU3M.
3HayeHue OMOTHMYECKMX B3aMMOJACUCTBUI ISl CYyIIECTBOBAaHUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTepUCTUKU nomynsauud. (OCHOBHBIE —IOKa3aTenu
NOMYJSIIUU: YUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. JJuHaMuka 4uCIeHHOCTH NOMY/SIUU U €€ PEeTyJIsaIusl.

JdeMoHcTpanMu:

[Toptpetsi: A. I'ym6oabaT, K. ®@. Pynbe, O. ['ekkens.

Tabmuubl u cxemsl: kapta «[Ipuponusie 30ub1 3emin», «Cpeabl oOUTaHUS
opranuzMoBy», «®Dotonepuonuzm», «llonynasmuu», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTU MONYISAIUU MHPY30puu-TyPenbkny, «Iluiespie nenm.

JlabopaTopHble M pakTHYeCKUe PadOThI:

JlaGoparopnas pabora Ne 3. «Mopdonorndeckue 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHUSY.

JlaboparopHas pabora Ne 4. «BnusHue cBera Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».



[Tpaktuaeckast padora Ne 2. «I[loacuér MIOTHOCTH MOMYJISIIUA Pa3HBIX BUIOB
pacTEeHU.
Tema 4. Coo011ecTBA U DKOJIOTHYECKUE CHCTEMBI.

CooOmiectBo opraHu3MoB — OuoleH03. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
MIPOCTPAaHCTBeHHAs, Tpoduueckas (mumeBas). Bunmbl-nomunantel. CBs3u B
OHOLIEHO3E.

DKoJNoru4eckue cuctembl (dkocuctembl). [lonstue 00 »skocucteme u
ouoreonenoze. DOyHKIUMOHATBHBIE KOMIOHEHTHI 3KOCHCTEMBI: IPOIYIEHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BEIIECTB M MOTOK PHEPTUU B SKOCHUCTEME.
Tpoduyeckue (nuieBbie) ypoBHU dKocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHBIE
MOKa3arejan JKOCUCTEMbl: Omomacca, MPOMYKIHS. DKOJOTUYECKHE MHUPAMUIBI:
MPOAYKIIMKM, YHCJICHHOCTH, Ouomacchl. CBOMCTBA HSKOCHUCTEM: YCTOWYHUBOCT,
caMoperyisius, pazsutue. Cykieccus.

[IpupoaHbIE SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. JKOCHUCTEMA XBOMHOTO
WJIU ITUPOKOJIMCTBEHHOIO JIECA.

AHTpOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBL.
buonorndeckoe 1 X03IMCTBEHHOE 3HAYCHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnooOpasue kak (akTtop ycToWuuBOCTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pa3HOOOpas3us Ha 3eMIie.

Yuenue B. U. Bepnaackoro o Ouocdepe. I'panuiipl, cocraB U CTpyKTypa
ouocdeprl. Kupoe BemectBo u ero ¢yHknuu. OcobeHHOCTH Ouochepnl Kak
ro0anpHOM 3KOocucTeMbl. [/[uHaMuyeckoe paBHOBecME M OOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUUYECKUE IHUKIIBI 3JIEMEHTOB (yIIiepona,
a3zora). 30HaJIbHOCTh Onochepbl. OCHOBHBIE OMOMBI CYILIH.

UYenoredecTBo B Onochepe 3emin. AHTPONIOTEHHBIC M3MEHEHUS B Onocdepe.
[moGanbHbBIE PKOJIOTMYECKHIE TIPOOIEMBI.

CocymiecTBoBaHME MPUPOJIBI U yeroBedecTBa. CoxpaHeHrne OuopazHooOpa3us
KaKk OCHOBa yCTOWYMBOCTH Ouochepbl. OCHOBa paIMOHAILHOTO YIIPABJICHUS
MPUPOIHBIMU PECYPCaMH U UX UCIOJIb30BaHUE. J[oCTHKEHUST OMOJIOTUY U OXpaHa
MIPUPOIBI.

JlemoHcTpanuu:

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

Tabmuipl u cxeMmbl: «llumeBsie nenu», «buoleHO3: COCTaB U CTPYKTypay,
«IIpupomubie coobmiectBay, «llemm mnuTaHUS», «IKONOTHYECKAs MHPAMHIIAY,
«buocdepa u gyenoBek», «IKOCUCTEMA NMTUPOKOIMCTBEHHOTO JIECay, « IKOCHCTEMA
XBOMHOrO  jeca», «buoueHo3 Bomoémay», «ArpoueHos3», «lIpumMepHbie
aHTPOIOT€HHbIE BO3ICUCTBUS Ha IPUPOAY», « BaxkHeill11e HCTOYHUKH 3arpsi3HEHUS



BO3/lyXa M TPYHTOBBIX Bom», «IlouBa — BakHeHIasi cocTapisiomas 6uochepsn,
«®Daktoppl  perpamanuu  1ouBy,  «llapHuKOBBIM  3ddexT»y,  «DaKTOPHI
pazoaKkTUBHOTO 3arpsisHeHUs Ouocdeps», «OOmas crTpykrypa Omocdeps,
«Pacmipoctpanenue xu3HH B Ouocdepe», «O30HOBBIM HKpaH Ouocheps»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopot azora B mpUpoIe».

Ob6opynoBanue: Mojenb-anmuivkaus «Tunuuneie OUOLIEHO3bD», TrepOapHii
«PacTtutenbHbie COO0IIECTBaY, KoJeKknu «buonenosy», « Bpeaurenu BakHeHIINX
CEJILCKOXO3IMCTBEHHBIX KYIBTYP», TepOapuu U KOJJIEKIIMU PACTEHUM U )KUBOTHBIX,
MPUHAJICKAIME K Pa3HBIM SKOJIOTUYECKUM TpyIaM OAHOTO BuAa, KpacHas kHura
Poccutickoit @eneparinu, n300pakeHus OXpaHsIEMbIX BUIOB PACTCHHM U > KUBOTHBIX.
[INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHA  ITPOTPAMMLI 110
bNOJIOT'1 HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHUA

Cornmacno ®I'OC COO, ycranaBnuBaroTCs TpeOOBaHUA K pe3yibTaram
OCBOCHUS 00YUaIOIUMHUCS MPOTPAMM CPEIHETO 00IIEeTr0 00pa30BaHMUS:
JUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS mpeamera «buomorusy»
BBIJICJICHBI CIICIYIONINE COCTABIISAIONINE: OCO3HAHUE OOYYAIOIUMUCS POCCUHCKOM
IPaKIAHCKOW UJEHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTUIO, CAMOCTOSITEILHOCTH
U CaMOOIpEAEICHUI0, HaJlu4yhe MOTHUBAlMM K  OOy4YyeHUI0  OHOJIOTHH,
I[eJICHAPABICHHOE Pa3BUTHE BHYTPEHHHX YOCKIECHUW JUYHOCTH Ha OCHOBE
KITFOUCBBIX IICHHOCTEH M HCTOPHYECCKHX TPAJAHMIIUN Pa3BUTHS OHOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIWXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO  00pa30BaHUs, HAJWYUE OKOJOTHYSCKOTO  IPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IISJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHMS TpeameTa «buosorus» mocTurarorcs B
CIMHCTBE YYEOHOW ¥ BOCIHUTATEIHLHOW JEATEIBHOCTH B COOTBETCTBUU C
TPAJULIUOHHBIMA  POCCUMCKUMH  COUUOKYJIBTYPHBIMH, HCTOPUYECKUMU U
JTyXOBHOHPABCTBEHHBIMU 1IEHHOCTSIMHU, TPUHATHIMA B OOIIECTBE NpaBUJIaMU U
HOPMaMHU MOBEJICHHS U CIIOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHHS, CAMOBOCITUTaHUS
U CaMOpAa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3MIMU JUYHOCTH, MNATPUOTHU3MA,
YBOKEHHUSI K 3aKOHY WM MPABOIMOPSJIKY, YEJIIOBEKY TpPyJda U CTapIlieMy IOKOJICHHIO,
B3aMMHOTO YBa)XCHHS, OEpPEeKHOTO OTHOIICHHS K KyJBTYPHOMY HACIEIUI0 U



TpaJuLXsIM MHOTOHAallMOHAJIBHOTO Hapoga Poccuiickoir denepauuu, npupone u
OKpY’KarouIen cperne.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHS YIeOHOTO npeaMeTa « buomorusy qomKHbBI
OTpakaTb TOTOBHOCTb H CIOCOOHOCTh OOydYaloOIIMXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3ULIUENH JMYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TIO3UTUBHBIX BHYTPEHHUX  YOCKIEHHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM LIEHHOCTSM POCCHIICKOIO OOIIECTBA, PACHIMPEHUE >KHU3HEHHOTO
ONbITA U OMbBITA AEATEIBHOCTH B MPOLECCE pealn3alid OCHOBHBIX HAIPABIICHHI
BOCIIUTATENBHOU IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxmaaHckoro BOCHHMTAHHUS: CHOPMHUPOBAHHOCTh TPAXKAAHCKOW MO3ULIUU

00y4Jaromerocst Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IPAB U 00S3aHHOCTEN, YBAKEHUE 3aKOHA
U IIPaBOIIOPSAKA; TOTOBHOCTH K COBMECTHOHW TBOPYECKOM IEATEIBHOCTH IIpU
CO3aHMM Y4YEOHBIX MPOEKTOB, PEIICHHH Y4YE€OHBIX M IO3HABATEIbHBIX 3ajad,
BBINIOJIHEHUM  OMOJOTMYECKHX  JKCHEPUMEHTOB; CIOCOOHOCTh  ONPENEIATH
COOCTBEHHYO MO3ULIMIO [0 OTHOLIEHUIO K
SBJICHUSIM COBPEMEHHOW JKU3HU U OOBACHSATH €€; YMEHUE YYHUTHIBaTh B CBOMX
JNEUCTBUSX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJECHCTBUS JIIOAEH C Pa3HbIMU
yOeXNEeHUAMH, KYyJAbTYPHBIMH IICHHOCTSIMH W  COLIMAJIBHBIM  IOJIOKEHUEM;
TOTOBHOCTbh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOTO BBHINOJIHEHMS Y4EOHBIX,
ITO3HABATENBHBIX W MCCIEAOBATENIbCKUX 3a]a4, YBAXXWUTEIBHOIO OTHOLICHUS K
MHEHUIO ONIMOHEHTOB NPH OOCYKIEHHH CIHOPHBIX BOMNPOCOB OMOJOTHYECKOTO
COJEP)KAaHMs; TOTOBHOCTh K T'yMAHUTapHOW M BOJOHTEPCKOW IEATEIBHOCTH; 2)
NATPUOTHYECKOI0 BOCIIMTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUNCKOMN IPakTIaHCKOW UAECHTUYHOCTH, MATPUOTU3MA,
YBOXKEHHsI K CBOEMY HapoOay, YyBCTBA OTBETCTBEHHOCTH nepen PonuHou, ropaoctu
3a CBOM KpaM, CBOXO PoauHy, CBOM S3BIK M KYJIBTYpPY, IPOLUIOE M HACTOSLIEE
MHOTOHAIIMOHAIBHOTO Hapoja Poccrnu; NEHHOCTHOE OTHOLIEHWE K MPUPOAHOMY
HACIIEUIO U MMAMSATHUKAM ITPUPOJIBI,
nocTkeHnssM Poccun B Hayke, HCKYCCTBE, CIHOpPTE, TEXHOJIOTHAX, TPYIE;

CHOCOOHOCTD OLICHUBATH BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHHUE U
pa3BuTHE OHWOJIOTUM, TOHWMAHMS 3HAYEHUS OHOJIOTMM B TO3HAHUM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIECTBA; UACHHAS YOSKIEHHOCTD,
TOTOBHOCTb K CIIYXEHHIO U 3amurte OTedecTsa,
OTBETCTBEHHOCTH 32 €ro Cynb0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX EHHOCTEW POCCUUCKOTO HAPO/Ia;



C(I)OpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHH:A, J3THYCCKOIO IIOBCACHMHA,
CITOCOOHOCTH OOCHHUBATH CUTYyallUIO U IIPUHUMATL OCO3HAHHLIC PCIICHUA,

OPUCHTHUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH; OCO3HAHUE
JIMYHOTO BKJIaJ1a B MOCTPOCHHUE YCTOMUUBOTO OYIyIIEr0; OTBETCTBEHHOE OTHOIIECHUE
K CBOMM POJUTENISIM, CO3JJaHUI0O CEMbA Ha OCHOBE OCO3HAHHOIO MPUHSTHUS
IIEHHOCTEW CEMENHOM KM3HU B COOTBETCTBUU C TpaaulusMu HapoaoB Poccuu; 4)
ICTETHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOUAsi 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHUN;
MOHMMAaHHE 3MOLIMOHAIBHOTO BO3JEUCTBUS KUBOW MPUPOJIBI U €€ IIEHHOCTH;
TOTOBHOCTh K CAMOBBIPAYKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITHh KAYECTBA TBOPUYECKON JTUYHOCTH;

5) pusnueckoro BocnuTanusi, OpMUPOBAHUSA KYJIbTYPbI 310POBbSI U
IMOIUOHATBHOTO 0JIATONOJIYYHS:

MOHUMAaHUE U pean3aius 370poBOro u 6e30MacHoro oopas3a Ku3Hu (310pOBOE
MUTaHKe, COONTIOICHUE TUTUEHUYECKUX MPABUII M HOPM, COQTAaHCUPOBAHHBIN PEXXUM
3aHATHUI W OTAbIXa, peryasapHas (¢u3MUecKas aKTUBHOCTH), OEpexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIECHUSI K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 3[I0pPOBbIO; MOHMMAaHUE LEHHOCTH MNpPaBUJI WHAWBUIYAJIbHOTO U
KOJJIEKTUBHOTO
0€30MacHOrO0 MOBEACHUS B CUTYAIUAX, YIPOKAIOIIMX 3J0POBbIO0 U KU3HU JIIOJICH;

OCO3HaHME MOCJEACTBUN U HETIPUSITUSI BPEAHBIX MPUBBIUEK (YIIOTpEOICHUS
aJIKOTOJIs, HAPKOTHKOB, KypeHus); 6)

TPYA0BOT0 BOCIIMTAHUS:

TOTOBHOCTh K TpyAy, OCO3HAaHHME IIEHHOCTH MAacTE€pCTBa, TPYAOIO0uE;
TOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH TEXHOJIOTMYECKOM MW  COLMAJIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, IUIAHUPOBATH U CaAMOCTOSTEILHO
BBITIOJIHATh ~ TaKyk  JACATENbHOCTh;, HMHTEpPEC K  pa3iuuHbiM  cdepam
npoecCHOHANIBHONW JIeITEIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymeld mpodecciu W pealn30BBIBAaTh COOCTBEHHBIC J>KU3HEHHBIC ILIAHBI,
TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHUIO HA
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOrM4€eCKOro0 BOCIIMTAHUA:

AKOJIOTMYECKH I1eJIecO00pa3HOe OTHOIIEHHE K IPUPOAE KaK UICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYyIIECTBOBAHMS, IOBBIIIEHUE YPOBHS IKOJIOTHUYECKOU
KyJbTYPBI: TPHOOPETCHHE OMbITa TUIAHUPOBAHUS TOCTYNKOB U OIEHKH WX
BO3MOXKHBIX TIOCJICJICTBUIM 11 OKPY’KAIOIIEH Cpebl; O0CO3HAHWE TIJ100aIbHOTO
XapakKTepa IKOJOTUUECKUX MPoOIeM U MmyTer ux



pelieHus; CnocoOHOCTh MCIOIB30BaTh MPUOOpETaeMble MIPU U3YyUYEHUU OHOJIOTUU
3HAHMSI W YMEHUS TMpU peuieHUuU MpolieM, CBA3aHHBIX C PalMOHAJIBHBIM
MPUPOJONIONb30BaHNEM  (COONIONEHHE  TpaBWJI  TOBEICHHS B MPHUPOJE,
HaIlpaBJICHHBIX Ha COXPaHEHUWE paBHOBECHS B JKOCUCTEMAaxX, OXpPaHy BHJIOB,
AKOCHCTEM, Onochepnl);

AKTUBHOE HENPUATHE NEUCTBUMN, IPUHOCAIINX BPEJ OKPYKAIOIIEH IPUPOAHOU
cpelne, YMEHHUE MPOTHO3UPOBATh HEOIATOMPUSATHBIE AKOJIOTMYECKHUE TOCIEACTBUS
NpPEANPUHUMAEMBIX JEUCTBUM M MOPENOTBpallaTh HX; HAJIWYHE PA3BUTOTO
HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOM KyJIbTYphI, OIbITA JIE€SITEIbHOCTH
HKOJIOTMYECKON  HAlpaBJICHHOCTH, YMEHHUSI  pPYKOBOJCTBOBATbCS HMMHU B
[M03HABATEJIbHOM, KOMMYHHMKAaTHBHOM W COLHMAJIbHOM MPAKTUKE, TOTOBHOCTH K
Y4acTHUIO B IPAKTUYECKOU JIEATEIIbBHOCTH YKOJIOTHYECKON HAIPaBIE€HHOCTH;

8) neHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKH M OOIIECTBEHHON MPAKTHUKHA, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;
COBEPIIICHCTBOBAHUE SI3IKOBOM M YUTATEIBCKOM KYJIBTYpPhI KaK CPEeICTBa

B3aMMOJICHCTBUS MEXKTy JIFOAbMHU U TIO3HAHUS MUPA; IOHUMaHUE CrieludUKu
OMOJIOTMH KaK HayKH, OCO3HAHUSI €€ poiiu B (QOPMUPOBAHUYU PALMOHATIEHOTO
HAyYHOTO MBIIIUICHUS, CO3JJAHUU TIEJIOCTHOTO TIPEJICTABIIEHUS 00 OKPY>KaIOIIEM
MHUpE KaK O €IMHCTBE MPUPO/IbI, UeJIOBEKA U OOIIECTBA, B TOZHAHUU MTPUPOIHBIX
3aKOHOMEPHOCTEN U PelIeHnH MpoOIeM COXpaHEHHsI IIPUPOTHOTO PABHOBECHS;
yOEXKIEHHOCTh B 3HAUUMOCTH OMOJIOTUH JIJI1 COBPEMEHHOM ITUBUIIN3AIUN:
oOecrieueHus HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3/IaHUE TIEPCTIEKTUBHBIX

OMOTEXHONOTUH, CHOCOOHBIX PElIaTh pecypcHble MpOOJIEMbl  pa3BUTHUSA
YeJIOBEUECTBa, TIOMCKA MyTel BbIX0Ja U3 MI0OATBHBIX KOJIOTUYECKUX MPoOIeM U
obecrniedyeHus nepexoga K YCTOUYHUBOMY Pa3BUTHIO,

palroHaIbHOMY HCIIOIB30BaHUIO TPUPOTHBIX PECYPCOB U (POPMHUPOBAHUIO
HOBBIX CTaHJAPTOB JKU3HU; 3aMHTEPECOBAHHOCTD B MOTyYEHUU OUOIOTUYECKUX
3HAaHUU B LEJIAX MOBBIMICHUS 0OmIei KYJIBTYpPbI, €CTECTBEHHO-HAy4YHOU
I'PaMOTHOCTH, KaK COCTAaBHOM 4acTH (PyHKIIMOHAIBHOW IrPaMOTHOCTH
oOyyaromuxcsi, opMUpyeMoil pu U3yuyeHUH ONOJIOTHUHN; TOHUMAaHHUE CYIIIHOCTH
METO/IOB MTO3HAHUS, UCIIOJIE3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJyYaeMble 3HAHMS JJIsl aHAJIN3a U OObSACHEHUS SBJICHUIA
OKPY’KaIoILEro MUpa 1 MPOUCXOAAIIMX B HEM U3MEHEHUH, YMEHHE JIenaTh
000CHOBaHHbIE 3aKJIIOUEHUSI HA OCHOBE HAay4YHBIX ()aKTOB M UMEIOIIUXCS JaHHBIX C
LEJbIO MOTYYeHHsI TOCTOBEPHBIX BHIBOIOB; CIIOCOOHOCTH CAMOCTOATEIHHO
UCIOJIb30BaTh OMOJIOrMUYECKUE 3HAHUS JIJIS



pelieHus npoOieM B pEabHbIX JKU3HEHHBIX CHUTYyallUsIX; OCO3HAHUE LEHHOCTU
HAy4HOH J1€ATEIbHOCTH, TOTOBHOCTh OCYILIECTBIISTh

IIPOEKTHYIO M HCCIIEJOBATEIbCKYIO JEATEIbHOCTh MHIAMBUIYAIIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTD K HEINPEPBIBHOMY  00pa30BaHUIO U

caMO00pa30BaHUIO, K aKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI IO OHOJOTHU B

COOTBETCTBHH C KHU3HEHHBIMU MOTPEOHOCTSIMHU.

METAHNPE/IMETHBIE PE3VYJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHUS y4ueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3Ha4MMble sl  (OPMUPOBAHUS MHUPOBO33PEHUS  OOyYarOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIICHAYYHbIE MOHATHS, OTpakarollue
[EJOCTHOCTh HAay4YHOM KapTUHBI MHpa U CHeUU(PUKy METOJO0B IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILLECTBO, SHEPIHs, SIBJICHUE, MPOILECC,
CUCTEeMa, HayuyHbId (haKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
ucclieIoBaHre, HaOMIOIeHHE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTUX ), YHUBEPCATIbHbIE
yueOHble JecTBUsl (TO3HABaTeNbHBIC, KOMMYHHUKATUBHBIC, PETYIATUBHbBIC),
obecrnieunBatomye GopmupoBanre (yHKIIMOHAIBHONW IPAMOTHOCTH W COIUATILHOM
KOMIETEHIIMK  OOyYaloluXcsi, CHOCOOHOCTh OOyYalolMXCs  MCIOJIb30BaTh
OCBOCHHBIEC MEXIUCIUTIIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIe IEUCTBUS B TTO3HABATEIILHOM U COIUATILHOM MPAKTHKE.

MeranpeaMeTHbie pe3yiabTaThl OCBOCHHS MPOrpaMMBI  CPEIHETo OOIIero
00pa30oBaHus JOJIKHBI OTPAXKATH!

OgyajieHUe YHUBEPCAJBLHBIMH Y4€OHBIMHM MO3HABATEIbHBIMU
AeCTBUSIMM:

1) 6a3oBble JJOTHYeCKHE IeHCTBUS:

CaMOCTOSITeNIbHO  (popMynHMpoBaTH U aKTyaJIM3UpPOBaTh  MPOOIEMY,
paccMmarpuBarh €€ BCECTOPOHHE; MCIIOJIb30BATh IMPU OCBOCHUM 3HAHUN IMPUEMBI
JIOTUYECKOTO MBINIJICHUST (aHanu3a, CHUHTE3a, CpaBHEHUS, Kiaccuukaimu,
0000IIIEHNs), PACKPBIBaTh CMBIC] OHOJIOTMYECKUX TOHATUNA (BBIACIATH WX
XapaKTepHbIE MPU3HAKH, YCTAHABIMBATh CBS3H C APYTUMU MOHSATUSIMHM); OTIPEICIIATh
eI IeITeIbHOCTH, 3aJ1aBas apaMeTphl U KPUTEPUH HX
JOCTUKEHHUSI, COOTHOCUTh PE3YJbTaThl JEATEIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TIOHSTHS 17151 00BbsICHEHUS (DAKTOB U SIBICHUM
YKUBOU IPUPOBL; CTPOUTD JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIE, IEAYKTUBHbIE,
[0 aHAJOTUH), BBISBISATH 3aKOHOMEPHOCTH W MPOTUBOPEUUSI B pacCMaTPUBAEMbIX
SBJICHUSX, (POPMYITUPOBATH BHIBO/IBI U 3aKJIIOUEHU S, IPUMEHATh CXEMHO-MOJIEIbHbIE
CpelCcTBa JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOIIEHHWH B M3y4aeMbIX



OHnoNornyecKkux OOBEKTaX, a TAK)KE MPOTUBOPEUUN PA3HOTO POJA, BBISIBICHHBIX B
pa3IMYHbIX UHPOPMAIIMOHHBIX UCTOYHUKAX;
pa3pabarbIBaTh IUIaH pEUIEHUS TPOOJIEMBI C YUYETOM aHaIN3a UMEIOIINXCS
MaTepuajJbHbIX W HEMATepUaJIbHBIX pPECYpPCOB; BHOCHUTH KOPPEKTHBBI B
JESATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB
LEesAM, OLICHMBAThb PUCKH IIOCIEACTBUU JESITEIBHOCTH; KOOPAMHUPOBATH U
BBITIOJIHSTH PabOTy B YCIOBHIX PEAIbHOTO, BUPTYaIbHOTO
U KOMOMHMPOBAaHHOIO B3aMMOJAEWUCTBHUS; pa3BUBATh KPEAaTUBHOE MBIIUICHUE
IPU PEIICHUH )KU3HEHHBIX TPOOJIEM.

2) 0a30BbI€ HCCIEA0BATEIbCKHE TeHCTBUA:

BJIQJICTh HaBBIKAMH YUCOHO-HCCIICIOBATEBCKON M MIPOEKTHOMN NESITEIIBHOCTH,
HAaBBIKAMHM  pa3penieHusi MpoOsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATENIbHOMY TIOUCKY METO/IOB PEIIEHUS MPAKTHUYECKUX 3aJ1a4, IPUMEHEHHUIO
Pa3TUYHBIX METOMOB MO3HAHUS, UCIIOIH30BaTh PA3IMYHBIC BUJIBI IEATCILHOCTH 10
MOJTYYCHHUIO HOBOTO 3HAHMUSI, €0 MHTEPIIPETAIINH, TIPEOOPa30BAHHIO M IPUMEHECHHUIO
B Y4YEOHBIX CUTyallMsIX, B TOM YHCIE TPHU CO3JaHUU YYEOHBIX U COIMATBHBIX
MPOEKTOB; (OPMHUPOBATH HAYYHBIM THI  MBIIUICHUS, BIAJACTh HAYYHOU
TEPMUHOJIOTHEM,

KJIFOYEBBIMU TIOHATUSAMH W METOJAMH; CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE

3aJ1aui B 00pa3oBaTeIbHON

JEATESTLHOCTH 1 )KU3HECHHBIX CUTYAITUSIX; BBISIBISITH TPUYMHHO-CJICICTBEHHBIC CBSI3U
Y aKTyaJU3UPOBATh 3a]1a4y, BBIJIBUTATh THIOTE3Y €€ PEIIeHUs, HAaXOUTh ApTYMEHTHI
JUISL  JTOKa3aTeabCTBA CBOMX YTBEPXKIACHHUHM, 3a/laBaTh MapamMeTpbl M KPUTEPUU
pEIICHMS; aHAJU3UPOBATh IOJYYCHHBIE B XONE PCIICHUS 3a7add Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MECHEHHE B HOBBIX
YCJIOBHSIX; 1aBaTh OIICHKY HOBBIM CHUTYaIlUSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
OCYIIECTBIISATH IeJICHANPABIICHHBIN TTOUCK TIEPEHOCA CPEACTB M CIIOCOOOB

nercTBUs B MpodeCcCHOHATBHYIO Cpedy; YMeTh TEPEHOCHUTh 3HAaHUA B
MO3HABATEIBHYIO U MPAKTUYECKYIO 0071aCTH
KU3HEACATEIbHOCTH; YMETh HWHTETPUPOBATh 3HAHUSA M3 Pa3HBIX MPEIMETHBIX
o0nacTeil; BBIIBUTAaTh HOBBIE WJEH, MpejlaraTb OPUTHHAIBHBIE MOIXOABl U
pelieHus,
CTaBUTH MPOOJIEMBI U 33]1a4H, JOITYCKAIOIINE AIbTEPHATUBHBIC PEIICHMS.
3) pabora ¢ uHpopManuei:
OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(MOpPMALMK (TEKCTe y4eOHOro
nocoOusi, HAy4YHO-TIONMYJSPHOW JUTEparype, OMOJOTUYECKUX CJIOBApSAX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B WHTepHeTe), aHaIu3upOBaTh



MH(POPMAIMIO Pa3INYHBIX BUJIOB U (OPM MIPEACTABICHUS, KPUTUUECKH OILICHUBAThH
€€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynHpoBaTh 3aMpoChl U MPUMEHATH Pa3IMYHBIE METOIbI MPH TOUCKE U
oTOope Ouonornyeckoil MH(pOpMaLUK, HEOOXOAUMON JUIS BBIIOIHEHUS yUYEOHBIX
3aj]ay;

npuoOpeTaTh ONBIT HCHOJB30BaHHUS HMH(DOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIBTYPY aKTMBHOTO MCIIOJIb30BAHUS PA3IUYHBIX
IOUCKOBBIX ~ CHUCTEM; CaMOCTOSITENbHO  BBIOMpATh ONTUMAJbHYIO  (opMy
NpeCTaBlICHUd Ouomornyeckod uHpopMauuu (CXeMbl, rpapuKH, TUArpaMMbl,
TaOJULIbl, PUCYHKH U JPYToe);

UCIOJb30BaTh HAy4YHbIM $3bIK B KA4eCTBE CpeACTBA Ipu pabore ¢
Oouonornueckol MHGOpMAIMEN: MPUMEHITb XUMHUYECKHE, (UINYECKUE U
MaTeMaTHYeCKUEe 3HAaKU M CHMBOJIbI, (popmynbl, abOpeBHUATypy, HOMEHKJIATYPY,
UCIIOJIb30BaTh U MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpPEICTBA
HaIJISTHOCTH;

BJIA/IETh HaBbIKAMHM pAaclO3HAaBaHUA U 3aILUTHI
uH(popmalyu, UHPOPMAITMOHHONW O€30MaCHOCTH JIMYHOCTH.

Osgi1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMH A€ CTBUSIMU:

1) o0leHHe: OCYIICCTBISITh KOMMYHHMKAIIMU BO BceX cdepax >KH3HH,

aKTMBHO y4acTBOBATh
B JMAJIOTe WJIM JAUCKYCCHUH IO CYLIECTBY OOCYXJaeMoil TeMbl (YMEHHE 3a]1aBaThb
BOIIPOCHI, BBICKA3BIBATH CYXIECHUS OTHOCUTEJIBHO BBINOIHEHUS IPEAJIaracMou
3aJla4i, YYUTHIBATH MHTEPECHl M COMIACOBAHHOCThH MO3ULIMM JPYTrUX YYaCTHHUKOB
Jyanora WM JHUCKYCCHUHU); paclo3HaBaThb HEBEpOalIbHbIE CPEACTBA OOIIEHUS,
NOHMMAaTh 3HAYEHUE COLMAJbHBIX 3HAKOB, MPEINOCBUIOK BO3HUKHOBEHHSI
KOH(DJIMKTHBIX CHUTyalMil, YMETh CMAr4aThb KOH(DIMKTBI U BECTH IEPErOBOPHI;
BJIQJCTh pPa3IUYHBIMU CcrocoO0amMu OOILIEHUS W B3aUMOACKHCTBUS, TMOHUMATH
HaMEpEHUsl IPYTUX JIIOAEH, TPOSBISATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY U
B KOppeKTHOU ¢dopMme (HopMyTupoBaTh CBOM BO3PAKEHUS; PA3BEPHYTO U JIOTUYHO
U3JlaraTh CBOXO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM
S3BIKOBBIX CPECTB.

2) COBMECTHAasi  [JeSITeJIbHOCTb:  TOHMMAaTh M  HCIIOJb30BATh
IIPEMMYyLIECTBA KOMAHIHOW U WHIUBUIYAJIBHOU
paboTHI TIPU PEIICHUH OUOJIOTHYECKON TPOOIEMbI, 000CHOBBIBATH HEOOXOAUMOCTD
NPUMEHEHHUs TPYNIOBBIX (HOPM B3aUMOJCHCTBUS MPH PELICHUU y4eOHOU 3adadw;
BbIOMpATh TEMAaTUKY U METOIbI COBMECTHBIX IEUCTBUMN C YUETOM OOIINX
MHTEPECOB U BO3MOXKHOCTEH KaXXJIOr0 WIEHA KOJUIEKTHBA; MPUHUMAThH LU
COBMECTHOM JesATEIbHOCTH, OPraHU30BbIBATh U KOOPJIMHUPOBATH JCUCTBUS MO €€



JOCTHKEHHIO: COCTABIIATH IUIaH ACHCTBHM, paclpeesaTh PO ¢ YYETOM MHEHUN

YYaCTHHUKOB, OOCYXZIaTh PE3yJbTaTbl COBMECTHOW pabOThI; OLICHUBATh Kay€CTBO

CBOETO BKJIAJa U KaXKJOT0 YYaCTHUKA KOMaH bl B OOLIUIA

pE3yabTaT Mo pa3paboTaHHBIM KPUTEPHUSIM; TIPEIJIaraTh HOBbIC MPOEKTHI, OIEHUBATh
UJIEU C TTO3ULINU HOBU3HBI,

OPUTHHAJIBHOCTH, MPAKTHYECKOM 3HAYMMOCTH;, OCYILIECTBISATh IMO3UTUBHOE
CTPaTETNYECKOE MTOBEJICHUE B PA3JIMYHBIX

CUTYalUAX, IPOSBISATH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.
OBJ1aJieHNe YHUBEPCAJIbHBIMH PEryJSTUBHBIMU ACCTBUSIMM:

1) caMmoopranm3anms: 1UCIOJIb30BaTh ONOIOTUYECKNE 3HAHUS JIJIS1 BBISBIICHUS
npoOIeM 1 ux
pelieHUs B JKM3HEHHBIX M YYEOHBIX CHUTyalusX; BbIOMpaTh Ha OCHOBE
OMOJIOrMYECKUX 3HAHUH I1I€JIEBbIE M CMBICIIOBBIE YCTAHOBKH B CBOUX JIEUCTBUSX U
IOCTYIIKaxX IO OTHOLIEHUIO K YKUBOM NPUPOIE, CBOEMY 3[0POBBIO U 3J0POBBIO
OKpPYKalOLIUX; CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD,
BBISIBIISITh IIPOOJIEMBI, CTaBUTh W (OPMYJIUMPOBATh COOCTBEHHBIE 3aJa4d B
00pa30BaTebHON JEATEIbHOCTH W KU3HEHHBIX CHUTYallUsX; CaMOCTOSITENIBHO
COCTABJIATH IUIaH PELIeHUs MPOOIEMbI C YYETOM UMEIOIIUXCS
pECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH WU MPEANOYTEHUH; 1aBaTh OLEHKY HOBBIM
CUTyalUsIM; PACIIUPATh PaMKH Y4YeOHOro mpeaMeTa Ha OCHOBE JIMYHBIX
OPEINOYTEHU; JIeNaTh OCO3HAHHBIM BHIOOP, apryMEHTHpOBaTh €ro, Oparh
OTBETCTBEHHOCTb 32
pElIeHHe; OLICHUBATh MPUOOPETEHHBIN OIBIT; CIIOCOOCTBOBATH (DOPMUPOBAHUIO U
OPOSIBJICHUIO IIUPOKOM SPYIUIMM B pa3HbIX OOJACTSIX 3HAHUN, MOCTOSHHO
MOBBIIIATH CBOW OOpa3oBaTeNIbHbIA U KYJIbTYPHBIA YPOBEHb. 2) CAMOKOHTPOJIb:
JIaBaTh OLICHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTHUBBI B I€ATEILHOCTD,
OLICHMBAaTh COOTBETCTBHUE PE3YyJIbTATOB LEISAM; BIAI€Th HABBIKAMU [T03HABATEIBHOM
peduiekcun Kak OCO3HAHMSI COBEPIIAEMbIX JEHCTBUI U MBICTUTENIBHBIX MPOLIECCOB,
WX pEe3yJlbTaTOB M OCHOBAHMM, MCIONB30BaTh NPUEMBI peIeKCUU HJIS OLEHKH
CUTyallud, BbIOOpa BEPHOIO pPEUICHUS; YMETh OIIEHUBAaTh PUCKU U CBOEBPEMEHHO
PUHUMATh PELIEHUS 10 UX
CHUKCHHIO; IPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHAIHU3E PEe3yIbTaTOB
NEeATEIbHOCTH;
3) npuHsATHE ce0s U APYIUX: IPUHUMATD ce0sl, MIOHUMAasi CBOM HEJOCTATKU U
JOCTOMHCTBA; NPUHUMAaTb MOTUBbI M apryMEHThl JPYrMX IIpH aHaJIu3e
pE3yABTaTOB
JeSITEIbHOCTH; IPU3HABATh CBOE MPaBO U MPABO APYTUX HA OMINOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3HUIIUU APYTOro YeIOBEKa.



INPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbTarbl ocBoeHuss nporpammbl COO mno Ouonoruu Ha
0a30BOM YPOBHE BKITIOUAIOT CHEUpUIECKHE 11T yueOHOoTo npeameTa «bruomorusy»
Hay4YHBIC 3HAHUS, YMEHHS M CTIOCOOBI IEHCTBHIA 10 OCBOCHUIO, MHTEPIPETAIINHN H
npeo0pa30BaHUIO0 3HAHUM, BUBI ACATEIBHOCTH MO MOJYYSHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4YEOHBIX CHUTYallUAX, a TaKXKE B PEaJIbHbBIX
JKU3HEHHBIX CHUTYyallUsiX, CBA3aHHBIX C Ouosiormeil. B mporpamme mnpeaMeTHBIC
PE3YJIbTAThl IPEICTABICHBI 110 rofaM 00y4YeHUSI.

[IpenmeTHbIe pe3yabTaTbl OCBOEHHUSA yueOHOro npeamera «buonorus» 6 10
KJacce TOJKHBI OTPAKaTh:

C(bOpMI/IpOBaHHOCTL 3HAaHMU O MECTE U poin OHOJIOTHU B CHCTEME HAy4HOI'O

3HAHMS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOU
KapTUHBI MUpa U HayYHOIO MHPOBO33PEHMS, O BKJIAJE POCCUNCKUX U 3apyOekKHBIX
Y4EHBIX-OMOJIOTOB B Pa3BUTUE OMOIOTHH, PYyHKIIMOHATBHON IPAMOTHOCTH Y€JI0BEKA
JUTSL peLIEHUs! )KU3HEHHBIX 33/1a4; YMEHHE PACKPbIBAaTh COACPKAHNE OMOJOTUYECKHUX
TEPMUHOB U MOHSATUMN: )KU3Hb, KJIETKa, OPraHu3M, MeTadoin3M (0OMEH BEUIECTB U
IpeBpalleHUe HEPIUH), roMeocTas (camMoperyisius), YpoBHEBas OpraHHM3allus
KUBBIX CHCTEM, CaMOBOCHPOM3BEACHHE (PENPOYKIMs), HACIEICTBEHHOCTD,
U3MEHUYMBOCTh, POCT M pPAa3BUTHUE;, YMEHHUE H3JIaratb OHOJOTMYECKHE TEOpUU
(k1eTo4Hasi, XpOMOCOMHAas, MyTallMOHHAas, LEHTpaJlbHas JOrMa MOJEKYJISIPHOM
ouonorun), 3akousl (I. Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o
LEHTpax MHOTro00pa3us U MPOUCXOXKIeHUs KyabTypHbIX pacTeHuit H. 1. BaBunosa),
ONpEAENATh TPAHULIBI UX MPUMEHUMOCTH K >KMBBIM CHCTEMaM; YMEHHUE BIIAJIETh
METOZAMHU HAy4YHOTO MO3HAaHUS B OHMOJOTMM: HAOMIONEHHE W OMUCAHUE >KHUBBIX
CUCTEM, NPOLECCOB U SIBJICHHUM, OpraHu3aiusi U MpOBEACHHE OHOJOTHYECKOIO
DKCIIEPUMEHTA, BBIABW)KCHHE THIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY
UCCIENyEMbIMU  BEIMYMHAMHU,  OOBACHEHHME  TIOJYYEHHBIX  PE3yJbTaToB,
VICITOJIb30BAHHBIX HAYYHBIX OHITHI, TEOPUNA U 3aKOHOB, YMEHHE JI€JIaTh BHIBOABI HA
OCHOBAaHHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK IMPOKAPHUOT U
HYKApUOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHHU3MOB, OCOOEHHOCTH
nporeccoB: oOMeHa BEIIECTB M MPEBpAIICHUs SHEPTUU B KIETKe, (OTOCHMHTE3A,
IUIACTUYECKOTO M DHEPreTHYECKOoro oOMEHa, XEMOCUHTE3a, MMTO3a, MeWo03a,
OILIOIOTBOPEHUS, PAa3MHOKEHHU S, UHIUBUYAJIbHOTO PA3BUTHS OpPraHU3Ma

(oHTOTreHEe3); yMEHHE TPUMEHSATD MOTyUYE€HHBIC 3HAHUA I OOBSCHEHUS
OMOJIOrMYECKUX IPOLIECCOB U SBJICHUM, I IPUHSITHSI IPAKTUUYECKUX PEIIECHUHN B



MOBCEAHEBHOM JKU3HU C 1IEJIbI0 00eCIieueHus1 0€30MacHOCTH CBOETO 3/I0POBbs U
30POBbS OKPYKAFOIIHX JTFONIEH, COOTIONECHNUSI HOPM TPaMOTHOTO TIOBEICHHUS B
OKpYy>Karolei NpupoIHOH cpefie, MOHUMaHUE HEOOXOAUMOCTH UCTIONb30BaHUS
JOCTUKEHUN COBPEMEHHOM ouosioruu # OMOTEXHOJIOTUI  JUIA
PAlMOHAIBHOTO MPUPOIONOIB30BAHUS; YMEHHUE PEIIATh AIEMEHTAPHBIE
TEHETUYECKHUE 3a/1a41 HA MOHO- U AUTHOPUIHOE CKPEIIMBAaHUE, CLICTUICHHOE
HaCJIeI0BaHUE, COCTABIISITH CXEMbl MOHOTHOPHUHOTO CKPEIIMBAHUS JJIs
MpEACKa3aHus HACIEAOBAaHMS ITPU3HAKOB Y OPraHU3MOB; YMEHUE BBITIOJIHATh
1abopaTopHbIC U IPAKTUIECKHUE PAOOTHI, COOIOIATh
npaBuia Tpu pabore ¢ y4eOHBIM U JTAOOpPATOPHBIM OOOpPYIOBaHHEM; YMEHUE
KPUTUYECKH OIICHUBaTh W HMHTEPIPETUPOBATH HHPOPMALIUIO OHOIOTUYECKOTO
COZIEp)KaHMs, BKIIFOYAIONIYIO TMCEBAOHAYYHbBIC 3HAHUS U3 PA3JMYHBIX UCTOYHUKOB
(cpenctBa mMaccoBoil MHGpOpPMAIMU, HAYYHO-TIOMYJISIPHBIE MaTE€pHUalibl), STUYECKUE
aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B OWOJIOTMH, MEIUIIUHE, OMOTEXHOJIOTHUH;
YMEHHUE CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE W YCTHBIE COOOIIEHHS, 0000IIas
ouosornyeckyro  MHGOPMAIMI0O U3  HECKOJIBKMX  HCTOYHUKOB, TPaAMOTHO
MCITI0JIb30BaTh MOHATUMHBIN anmapar OMOJIOTUY.
[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHoro mpenmera «buonorus» e 11
KJ1acce JIOMKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTHH B CUCTEME HAYyYHOTO

3HAHMS €CTECTBCHHBIX HayK, B (DOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOM
KapTUHBI MUPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC POCCHHUCKUX U 3apyOSKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOIOTUH, (PYHKITMOHAILHON IPAaMOTHOCTH Y€JIOBEKA
JUTSL pelIeHUs )KU3HEHHBIX 33/1a4; YMEHHE PACKPhIBATh COACPIKAHNE OMOJIOTUYECKUX
TEPMUHOB W TIOHSATHI: BU, TOMYJSIIIUA, TCHO(POH I, SBOIONHNS, ABHKYIINE CHIIBI
(dbakTophl) HBONIOIMU, MPUCTOCOOIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE,
IKOJIOTUYECKHE (DAKTOPBI, DKOCHCTEMA, TPOAYIEHTHI, KOHCYMEHTHI, PEIyICHTHI,
T MUTaHUs, SKOJIOrHYeCcKas mupaMuia, OMoreoreHos, onocdepa;

YMEHHE W3jaratb OWOJOTHYCCKHE Teopuu (IBOTIONMOHHAS Teopus Y.
JlapBuHa, CUHTETHYECKas TEOPHUS DBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpieBoro cxoactsa K. M. bapa, uepenoBanus aBHbBIX HAIIPaBICHUN U My TeH
sBomoniun A. H. CeBepiioBa, yuenus o 6nocdepe B. U. Bepnaackoro), onpeaeisiTh
IPAaHUIIBI UX TPUMEHUMOCTH K XUBBIM CHCTEMaM; YMCHHE BJIaJeTh METOJaMH
HAyYHOTO TIO3HAHUS B OHOJIOTMH: HAONIOACHUE W OINHUCAHWE JKUBBIX CHUCTEM,
MPOIIECCOB W SIBJICHWM, OpraHW3alusi W TPOBEICHHE OHOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIIIBIDKEHHE TMIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY
UCCIENYEMbIMU  BEIMYMHAMHU,  OOBACHEHHME  TIONYYEHHBIX  PE3yJIbTaToB,
WCITOJIb30BAHHBIX HAYYHBIX TTOHITHH, TEOPUN U 3aKOHOB, YMEHHE JIeJIaTh BHIBOIBI HA



OCHOBaHUH MOTYYCHHBIX PE3YJIBTATOB; YMEHHE BBIACIATH CYIICCTBEHHBIC TIPU3HAKH
CTpOCHHUSI OHMONOTHMYECKHX OOBEKTOB: BHJIOB, TOMYSAIUH, MPOIYIICHTOB,
KOHCYMEHTOB, PEIyIIEHTOB, OMOT€O0IIEHO30B U SKOCHCTEM, 0COOCHHOCTH MPOIIECCOB:
HACJICJICTBEHHOW WM3MEHUYMBOCTH, €CTECTBEHHOro o0TOOpa, BHUI000pa30BaHUS,
IPUCTIOCOOTICHHOCTH OPTaHU3MOB, JICUCTBHS OSKOJOTHYECKUX (PAKTOpoB Ha
OpPTraHU3MBI, IEPEHOCA BEIIECTB M MMOTOKA YHEPTHH B DKOCUCTEMAX, aHTPOTIOTCHHBIX
U3MEHEHUI B DJKOCHUCTEMaX CBOCM MECTHOCTH, KpYyroBOpOTa BEUIECTB H
OMOreOXMMUYECKUX IIUKIIOB B OMocdepe; yMeHrne PUMEHSITh OTyYeHHbIC 3HAHUS
Ui OOBSICHEHHMsST OMOJIOTMYECKMX TMpOLIECCOB M SBJICHUM, A TNPUHATHUS
OPAKTUYECKUX PELIEHUH B TMOBCEIHEBHON JKM3HM C LEIbI0 00eCIeYeHUs
0€30MacCHOCTH CBOETO 3/I0POBBSI U 3I0POBbSI OKPYXKAIOMIMX JIIONEH, COOMIOICHUS
HOPM TPAaMOTHOTO TOBEACHHS B OKpPY)KAIOIIEH NPUPOAHON cpenie, MOHUMaHHUE
HEOOXOAMMOCTH HCIHOJB30BAaHUS JOCTMKEHUH COBPEMEHHON OMONOrMM IS
palMOHAJIBHOTO  NPUPOAOIIONIB30BAaHUS;  YMEHHUE  pellath  3JIEMEHTapHbIE
OMOJIOTUYECKHE 3a/1au, COCTABIISTH CXEMBI

NEpPEeHOCa BEUIECTB U SHEPTUU B SKOCUCTEMaX (LIETIH MUTAHUs); YMEHHUE BBIIOJIHATh

JabopaTropHbIe U MIPAKTUYECKHUE PadOThI, COOIONATh

npaBuia mpu pabote ¢ y4eOHBIM M JaOOPaTOpHBIM O0OPYIOBaHHEM; yYMEHHE
KPUTHYECKH OILICHUBAaTh W MHTEPHPETUPOBATh HHGOPMAIUIO0 OHOJOTHYECKOTO
COZIepKaHMsI, BKJIIOYAIOUIYIO MCEBJOHAYYHbIE 3HAHUS U3 PA3NUYHBIX HCTOUYHUKOB
(cpenctBa  MmaccoBoid  MH(OpMalMu,  HAyYHO-NOMYNSIPHBIE  MaTepualbl),
paccMmarpuBaTh  TIOOAJBHBIE  DKOJOTHYECKHE  MPOOIEeMBI  COBPEMEHHOCTH,
(dbopMupoOBaTh MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIHUIO; YMEHHUE CO3/1aBaTh
COOCTBEHHbIE MHCHMEHHBIE W YCTHBIE COOOIIEHHS, 0000II1as OMOJOTUYECKYIO
UHGOPMAINIO U3 HECKOJIBKMX MCTOYHHKOB, TPAMOTHO MCIOJIB30BATh MOHATHIHBIN
anmapar OMOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (unpposbie)
Ne i/ o0pa3oBare/IbHbIE
NMPOrpamMMbl Beero KonTpoabnsie | IlpakTuueckue
padoTsI padoTbI pecypeet
bubauoreka [IOK
! brornorns kak HayKa 2 0.5 https://m.edsoo.ru/7f41c292
bubmoreka IIOK
2 JKuBble cucTeMbl U UX OpraHU3aLUs 1 https:/m.edsoo.ru/7f41¢292
5 bubmuorexa IIOK
3 XHUMHUYECKUN COCTAB U CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41¢292
bu6moreka [JOK
4 JKH3HENCATENEHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
Pa3zMHOXeHHE 1 MHIUMBHTyaJIbHOE PAa3BUTHE bubnuorexa HOK
3 OpPraHu3MOB 5 1 https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTh M1 IBMEHYUBOCTD bubmmoreka [IOK
6 OpPraHu3MOB 8 1.5 https://m.edsoo.ru/7f41¢292
Cenexuust opranu3mMoB. OCHOBBI bubmorexa [IOK
7 OMOTEXHOIOTUN 3 https://m.edsoo.ru/7f41¢292
bubmuoreka [IOK
8 PesepBHoe Bpems 1

https://m.edsoo.ru/7f41¢292
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34

0 4
11 KJIACC
Kosan4yecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (npporsIe)
Ne i/ oOpa3oBareJibHbIE
NMPorpamMmbl KontpoabHbie | IlpakTuueckue
Bceero pecypchl
padoThI padoTbI
bubauoreka [IOK
1 OBOIMOLMOHHAs GHONIOTHs 9 1 https://m.edsoo.ru/7f41cc74
BoO3HUKHOBEHME U pa3BUTHE )KU3HU Ha bubmuoteka LIOK
2 3emiie 9 0.5 https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
3 OpraHu3Mbl 1 OKpysKatollias cpena 5 ! https://m.edsoo.ru/7f41cc74
bubmuorexa IIOK
4 Coo01iecTBa 1 HSKOJIOTHYECKHE CUCTEMBI 9 https:/m.edsoo.ru/7f41cc74
bubmoreka [IOK
3 PesepBHoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
34 0 2.5

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

JyIeKTPOHHBbIE U(POBLIE 00pa3oBaTebHbIE
Ne i/ Tema ypoka KosauuecTBo
pecypchl
4yacoB
bubnunoreka [1OK https://m.edsoo.ru/863e6122
1 bronorns B cucteme Hayk 1 https://m.edsoo.ru/863e¢632a
MeTonapl TO3HAHUS JKHUBOW TIPHUPOJIBI.
[IpakTtruueckas padora «Vcnomp3oBaHue
2 PA3MMYHBIX METOTOB TPH  HM3yYeHHH 1 bubnunoreka [1OK https://m.edsoo.ru/863e6122
OMOJIOTUYECKUX 0OBEKTOBY
buonornueckue CUCTEMBI, TIPOIECCHI U UX
3 w3yeHme 1 bub6moreka [1OK https://m.edsoo.ru/863e6564
XuMHYECKUM cocTaB kieTku. Boma u
4 MUHEPATBHBIE COITH 1 bu6muoreka LIOK https://m.edsoo.ru/863e674¢
5 benku. CocTaB u cTpoeHue GeJKoB 1 bubnuotexa LHOK https://m.edsoo.ru/863e6b72
6 depMeHTHl — OMOIOTMYECKHE KaTaau3aTophl. 1 bubnuotexa L{OK https://m.edsoo.ru/863e6b72
7 VYrneBopasl. JIunuas 1 bu6moreka [OK https://m.edsoo.ru/863¢6870
Hyxneunossie kucinorsl. AT®. KonTponbHbIit
8 TecT 1 bu6moreka [1OK https://m.edsoo.ru/863e6d5¢
HcTopus 1 METOBI U3YUECHHSI KICTKH.
9 K 1 bub6moreka [1OK https://m.edsoo.ru/863¢6¢88
JIETOYHAsI TEOPHS
10 Kinertka kak nemoctHas )XKuBasg cUcTEMA 1
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CrpoeHue 3yKapuOTHYECKOM KIIETKH.
Jlaboparopnas padora «M3ydeHne CTpOCHUS

bubnunoreka [1OK https://m.edsoo.ru/863e6ff0

11 KJIETOK PAaCTCHHIA, )KUBOTHBIX, TPHOOB 1
OakTepUi 101 MUKPOCKOIIOM Ha FOTOBBIX https:/m.edsoo.ru/863¢716¢
MUKpOTpenaparax 1 ux OnucaHue»
12 OOMeH BeleCcTB UM META00IN3M bu6muoreka LIOK https://m.edsoo.ru/863e766¢
13 ®doTtocuHTe3. XEMOCHHTE3 bubnmnoreka I1OK https://m.edsoo.ru/863e7¢98
14 DHepreTu4eckuii o0OMeH bubnuoteka L{OK https://m.edsoo.ru/863¢e7aae
JKu3HEeHHBI UK KIETKU. J{eJeHne KIeTKHU.
Murto3. JlaboparopHas padora «HaGmronenue
15 MHTO32 B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha bubnuotexa L{OK https://m.edsoo.ru/863e7dc4
TOTOBBIX MUKpOIIpEnaparax» bubnuoteka L{OK https://m.edsoo.ru/863e796e
buocunTes 6enka. Peakius MaTpudHOTO
CHUHTE3a
16 KonTponwshas pabora 3a 1 momyronue
17 Tpancnsuus — 6nocunTtes Oenka bu6muoreka LIOK https://m.edsoo.ru/863e796e
18 Hexknetounsie GopMbl KU3HU — BUPYCHI bubmuoteka [{OK https://m.edsoo.ru/863e7540
bubnmoreka ITOK https://m.edsoo.ru/863e81b6
19 DopMBbI pa3MHOXKEHUS OPraHU3MOB https://m.edsoo.rw/863e83 1e
20 Meiio3 bubmoreka IOK https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE TTOJIOBBIX KIETOK.
OmnonorBopenue. Jlaboparopuast padora Ne 4
21 bu6moreka LOK https://m.edsoo.ru/863e81b6

«M3ydyeHne cTpoeHUs MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOTpernaparax»
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22

NHnuBuayanbHOE pa3sBUTHE OPTraHU3MOB

bubnunoreka ITOK https://m.edsoo.ru/863e8436

23

I'enetnka — HayKa O HaCJICACTBCHHOCTU U
U3MCHUYNBOCTHU

bu6muoreka LIOK https://m.edsoo.ru/863e862

24

3aKOHOMEPHOCTH HacJIeJOBaHUs IPU3HAKOB.
MoHOorubpuIHOE CKpeluBaHNe

bu6muoreka LIOK https://m.edsoo.ru/863e8878

25

JlurnbpuiHoe ckpenyBatue. 3aKoH
HE3aBHCUMOT0 HACJIEJIOBAaHUS MPHU3HAKOB

bub6muoreka L1OK https://m.edsoo.ru/863e89a4

26

CHGHHGHHOG HACJICJOBAHUC ITPHU3HAKOB.

JlaGoparopHas pabora «/3yueHue pe3ynbraTtoB

bub6muoreka LOK https://m.edsoo.ru/863e8c60

MOHOTHOPUIHOTO U IUTHOPUTHOTO
CKpEILMBaHUs y Ip030(UiIbl HAa TOTOBBIX
MHKpoInpenaparax». KOHTpOJIbHBIN TECT.

27

I'enetuka nmona. HacnegoBanue IIPHU3HAKOB,
CICIICHHBIX C ITOJIOM

bubmuoreka LIOK https://m.edsoo.ru/863e8¢60

28

N3menunBocTh. HenacnencrsenHas
W3MEHYMBOCTH. JlabopaTopHas pabora
Nzyuenne MoaupHUKalinOHHON N3MEHUYHUBOCTH,
IIOCTPOEHUE BApUALMOHHOTIO psijia U
BAapUALIMOHHON KPUBON»

bubnmoreka [TOK https://m.edsoo.ru/863e8efe

29

Hacnencreennas nameHunBocTh. JlaboparopHas
pabota «AHanu3 MyTanuil y 1po3o¢uiisl Ha
TOTOBBIX MUKpOIIpEraparax»

bu6moreka [1OK https://m.edsoo.ru/863e8efe

30

T'eneruka yenoBeka

bu6mmoreka LIOK https://m.edsoo.ru/863e8d78
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PesepBHeIil ypok. O000IeHHE 110 TeMe

31 «HacnencTBeHHOCTh U U3MEHYMBOCTh 1
OpraHU3MOB)
32 Cenexkuus Kak HayKa U IpoIece 1 bubnmoreka [IOK https://m.edsoo.ru/863e¢9214
Mertonbl U TOCTHKEHUS CEJIEKUUNA PACTCHUN U
33 1 bu6muoreka LIOK https://m.edsoo.ru/863¢9214
KUBOTHBIX
B 1 bubnmoreka [IOK https://m.edsoo.ru/863¢9336
MOTEXHOJIOTHS KaK OTpaciib MPOU3BOACTBA
34 KontponsHas padora 3a 2 moxyroaue 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
11 KUIIACC
DJIeKTPOHHBbIE HU(PPOBLIE 00pa3oBaTe/bHbIE
Ne n/m Tema ypoka KoumuecTBo
pecypcsl
4acoB
1 DBOJIIOLMS U METO/IBI €€ N3yUYEeHUS 1 bu6muoreka LOK https://m.edsoo.ru/863ea20e
2 Hcropus pa3BUTHS IPEACTaBIEHUI 00 IBOJIOINH 1 bubmmoreka L{OK https://m.edsoo.ru/863¢9570
3 MuxkposBoIOLUS 1 bu6muoreka LOK https://m.edsoo.ru/863e9cle
[Tonmynsitius Kak 3JIeMEeHTapHas eUHUIA BUIA U
4 sosorn. JlaboparopHast pabora «CpaBHeHue 1 bubnuoreka LIOK https://m.edsoo.ru/863e99¢6
BHJIOB 110 MOP()OTOTHIECKOMY KPUTEPHUIO»
JBuKkyuue cuisl (3NeMeHTapHble (PaKTophI)
5 SBOTIOLHH 1 bu6moreka I1OK https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbI 0TOOP U €ro POpMBI 1 bubmmoreka L{OK https://m.edsoo.ru/863¢9ed0
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Pe3ynbTarhl SBOMIOMHN: IPUCIIOCOOICHHOCTD
OpraHu3MoB U Bu000pazoBanue. Jlaboparopuas

7 pabora «OmHcaHue IPUCTOCOBIEHHOCTH bubnunoreka [1OK https://m.edsoo.ru/863e9fde
OopraHusma U €€ OTHOCUTEIBHOIO XapaKTepa»
8 Hamnpasnenus u myTu MaKkpo3BOJIIOLMH bubmmorexa L{OK https://m.edsoo.ru/863e9¢cle
9 Heob6parumocTs 3BOMIONINMN
10 WcTopus sxu3HU Ha 3emiie U METO/Ibl €€ U3yUeHUs
11 ['unore3bl TPOUCXOXKICHUS KU3HU Ha 3eMIle bu6muoreka LIOK https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe u3HM Ha 3eMJie 110 3paM U epuojam bubmoreka L{OK https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl 3BOIIOIUHN PACTUTEIHLHOTO U
KUBOTHOTO Mupa. [Ipaktudeckas pabora
13 «VI3yHeHme HCKOTIAeMBIX OCTATKOB PACTEHHUIT 1 bu6muoreka LIOK https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJJICKIUSIX)
14 CoBpeMeHHas cucteMa OpraHu4ecKoro Mupa bubmmoreka L{OK https://m.edsoo.ru/863ca48¢
15 DBOJIOIMS YeI0BEKa (aHTPOIIOTEHES) bubnuotexa LIOK https://m.edsoo.ru/863eac2c
JBwxymue cuibl (pakTopbl) aHTpOTIOTEHE3a bubnmorexa [IOK https://m.edsoo.ru/863ead44
16 KonTpomnsHas pabota 3a 1 momyroaue
17 OcHOBHBIE CTaINNU IBOJIOLUY YEJIOBEKA
YenoBeueckue pachl U IPUPOIHBIE aJaNTallMN
18 qeoBeKa bu6moreka I{OK https://m.edsoo.ru/863eaea2
19 PesepBHblit ypok. O60011IeHNE IO TEME
«BO3HUKHOBEHHE U pa3BUTHE )KU3HU HA 3EMIIE»
20 DKOJIOTHS KaK HayKa
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21 Cpenpl 00MTaHUS U SKOJIOTHYECKUE (PAKTOPHI bubmmorexa L{OK https://m.edsoo.ru/863eafec
Aobuotnueckue (akropsl. JlaboparopHas padora
«Mopdonoruueckne 0cOOEHHOCTH pacTeHU 13
22 pasHEIX MecT oOuTaHus». Jlaboparopuas padoTa bubnuoreka I{OK https://m.edsoo.ru/863eb10e
«Bnusinue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KoJIeyca»
23 buotnueckue pakropbl bubnuoteka L{OK https://m.edsoo.ru/863eb348
DKOJIOTHUECKUE XaPAKTEPUCTHKH TTOMYIISIIH.
24 ITpakTnueckas pabora «Iloxcuér mnorHocTH
MIOIYJISILIMA Pa3HbIX BUJIOB PACTCHUIN»
25 Coo01mecTBa Opranu3MoB — OHOLIEHO3 bubmmoreka L{OK https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI ) bubnmoreka [1OK https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTeNN 3KOCUCTEMBI.
27 Oxonornyeckue nupamussl. CBokicTsa bubmoreka L{OK https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [IpuponHbie 5KOCUCTEMBI
29 AHTpPOIIOT€HHbIE SKOCUCTEMBI
30 Buocdepa — mobanbHas s3xocucTemMa 3eMiu bubmmoreka L{OK https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYyIIECTBOBaHUS OMOCheps bubmmoreka L{OK https://m.edsoo.ru/863ebd16
32 YenoseuyecTBo B Onochepe 3emnu
CoCyIIeCTROBAHME IPUPOJB H UETOBEUECTRA bubmuoreka LOK https://m.edsoo.ru/863ebale
33 KonTponsHas pabota 3a 2 momyroaue
34 O06o0meHne ypok
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLIECCA
OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

buonorus. 10 kimace / [laceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /[Tox pen.

[Taceunuka B.B., AxunonepHoe o6mectBo «M3marensctBo «IIpocBemenue»

buonorus. 11 knacc / Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /ITox pen.

ITaceunuka B.B., AxunonepHoe o6mectBo «M3marensctBo «IIpocBemenue»

METOANYECKUE MATEPHUAJIBI IS YYUTEJIA

HUD®POBBIE OBPA3ZOBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET

POIII






