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HOSACHUTEJIbHASA 3AIIMCKA

[Iporpamma no yde6HOMY Tipenmery "buomorus" (mamee - Owosorws) Ha
YpOBHE cpemHero oomiero oopa3zoBanus pazpaboraHa Ha ocHOBe DeaepaTbHOTO
3akoHa OoT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccutickoit deneparum,
dI'oC COO, Konuenuuu npenogaBanus ydeOHoro mpeamera «buonorus» u
OCHOBHBIX ITOJIOKEHUH PeepaibHON paboyell NporpaMMbl BOCIIUTAHUS.

Yuebuslii npeamer «buonorus» yriy6naéHHoro ypoBHs uzydenus (10-11
KJIaCChl) SIBJIIETCA OJHUM M3 KOMIIOHEHTOB IIPEIMETHOM 00nacTu « ECTeCTBEHHO -
Hay4dHbIC IpeaMeThl». CornacHo nostoxerusiM @I'OC COO npoduibHbIe yaeOHbIC
OpeaMeThl, H3y4aeMble Ha yriIyOJNEHHOM YpOBHE, SBISIIOTCS — CIIOCOOOM
nuddepennmanii  00ydeHHsi Ha YPOBHE CpeaHero ooOiiero ooOpa3oBaHUs U
npu3BaHbl 00ECHEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
001IMM, CpeaHUM PO (EeCCUOHATBHBIM U BBICIIIMM 00pa3zoBaHueM. B To jxe Bpems
KOXAbIM W3 3TUX Y4YEOHBIX MPEIMETOB JOJDKEH OBbITh OPUEHTUPOBAH HA
IPUOPUTETHOE pEUICHHE O00pa30BaTENIbHBIX, BOCIUTATEIbHBIX M Pa3BUBAIOLINX
3a/1a4y, CBSI3aHHBIX C MpodopueHTaurel OO0ydaloIUXCsl U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOW 00JacTh HAyYyHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEAUIMHOM, SKOJIOTUEHN, ICUXOJIOTUEHN, CIOPTOM MM BOCHHBIM JIEJIOM.

[Iporpamma o yuebHomy nipeamery "buosiorus" 1aét npeacTaBieHue o 1eNn
U 3a/layax U3ydeHus yueOHoro npeaMera «buonorus» Ha yriayOl€HHOM ypOBHE,
ompenaensier o0s3arenbHOe (MHBApUAHTHOE) TMPEAMETHOE COJEp)KaHHUE, €ro
CTPYKTYpUpPOBaHHME IO pa3jejaM U TeMmaM, paclpeleleHue Mo Kiaccaw,
PEKOMEHIYET MOCJIECA0BATEIbHOCTh M3YUYeHHsI Y4EeOHOro Marepuaiga ¢ y4yEToM
MEXMNPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€M, JIOTMKM y4eOHOTO MpOIECca,
BO3PacTHBIX 0COOEHHOCTEN 00yUaronmxcs. B nporpamme no OUOJI0ruu peann3oBaH
IPUHIUI TPEEMCTBEHHOCTH C U3y4€HHEM OMOJIOTUU HA YPOBHE OCHOBHOT'O OOIIIEro
oOpa3oBaHusi, Osarojaps 4YeMy [POCMATPUBACTCS  HANPaBJICHHOCTh  Ha
NocJeaylonee pa3BUTHE OHUOJOTHYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha
dbopMupOBaHUE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUSA,  IKOJOTHYECKOrO
MBIILICHHUS, IPEACTABICHUHN O 30pOBOM 00pa3e KU3HU, HA BOCIIUTAHHE OEpEKHOTO
OTHOIIICHHUS K OKPYXKAIOIIeH MpupoHOH cpee. B mporpamMe mo OMOJI0THH TaKkKe
MOKa3aHbl BO3MOXXHOCTH Yy4yeOHoro rmpeamera «buosorus» B peanuzaiuu
tpeboBanuit ®I'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U
MPEIMETHBIM pe3ylibTaTaM 00yueHus U B GOPMUPOBAHUN OCHOBHBIX BUIOB y4€OHO-
MO3HABATEIbHOM JIEATEIbHOCTH OOYYAIOMUMXCSI 1O OCBOCHUIO COJEpIKaHUSA
OMOJIOTHYECKOTO 00pa3oBaHus Ha YPOBHE CpEIHET0 00111er0 00pa3oBaHus.

VYuebnsbiit npeamer «bronorus» Ha ypoBHE CpEIHET0 00IIEro 00pa3oBaHuUs
3aBepIaeT OMOJOTUYEeCKOe 00pa30BaHKE B IIIKOJIE U OPUEHTUPOBAH HA PACIIIUPEHUE
U yriyOJieHre 3HaHUI 00y4arolXcs O )KUBOU IPUPOJIE, OCHOBAX MOJICKYJISIPHOM U



KJIETOYHOU OMOJIOTUH, SMOPUOJIOTHH U OUOJIOTHH PA3BUTHUS, TEHETUKHU, CEIICKITUH,
OMOTEXHOJIOTUH, IBOJIIOLIMOHHOTO YUECHHUS U SKOJIOTUH.

N3yuenne yueOHOro mnpeamera «buosorusi» Ha yriyOJIEHHOM YpOBHE
OPUEHTUPOBAHO HA MOATOTOBKY OOYYarOUMXCs K MOCJIEAYIOIIEMY IMOIY4YEHHIO
Oononoruyeckoro oOpa3oBaHUMs B  By3aXx M OpraHM3alMsIX CPEIHEro
npogeccuoHanbHOro o0pazosanus. OCHOBY €ro COJIEpKaHUs COCTABIIAET CUCTEMA
OMOJIOTUYECKUX 3HAHWHM, TMOJYYEHHBIX TMPU HM3YUYEHUH OOYyJaroIMMUCs
COOTBETCTBYIOIIMX CUCTEMAaTHUYECKUX Pa3/ieJoB OUOJIOTUM HA YPOBHE OCHOBHOIO
obwero oOpazoBanus, B 10—11 kmaccax 3Ty 3HaHMS MOJIy4yaroT pa3BUTHE. TaK,
pacumpeHbl U YriayOJieHbl OMOJIOTUYECKHE 3HAHHUSI O PACTEHUSX, >KMBOTHBIX,
rpubax, OakTepusxX, OpPraHU3ME€ YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH,
JOTIOJIHUTENILHO BKJIFOUEHbI OMOJI0TNYECKHUE CBEJICHUS TPUKIIATHOTO U TOMCKOBOIO
Xapakrepa, KOTOPbIE MOXKHO HCIIOJIb30BaTh KAK OPHUEHTUPHI IS TOCIEIYIOIIErO
BbIOOpa npodeccun. Bo3MoxkHa Takke HMHTErpanus OUOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIIMMHU 3HAHUAMH, MOJYYEHHBIMU OOYYAIOUMMUCS MPU U3YUCHHU
bu3nKu, XUMUH, Teorpaduu U MaTeMaTHKU.

CrtpykTypa mporpamMmbl mo ydyeOHOMy npenmery "buosorus" oTpaxaer
CHUCTEMHO-YPOBHEBbI W HBOJIOIMOHHBIA MOAXOAbl K HW3YYEHUIO OHMOJOTHM.
CornacHo uM, U3y4aroTCsi CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE TSl )KUBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3al1H, 3BOJIIOLIMK OPTaHUYECKOT0 MUpa Ha 3eMIie,
COXpaHeHUs1 OMO0JIOrMUYEeCKOro pazHooOpa3us maHeTsl. Tak, B 10 kiacce u3yuarorcst
OCHOBBI MOJIEKYJSIDHOM M KIJIETOYHOW OHOJIOTUH, dMOPHUOJOTUA U OUOJOTUM
pa3BUTHS, TEHETUKU U CEJIEKIMH, OMOTEXHOJOTUU U CUHTETUYECKOU OHOJIOTHH,
aKTYIM3UPYIOTCST 3HAHUS OOy4arolMXcs MO OOTaHMKE, 300J0TMH, aHATOMUH,
¢dbusnonorun yenoseka. B 11 kiacce u3ydaroTcsi 3BOJIIOIMUOHHOE YU€HHUE, OCHOBBI
AKOJIOTHH M YdeHue o ouocdepe.

VYueOnbiii mnpeamer  «buonorusi» mnpu3BaH  00ECNEUUTb  OCBOCHUE
oOyJaronmmMucs: OMOJOTUYECKUX TEOPHUI U 3aKOHOB, MJIeH, MPUHIIUIIOB U TIPaBUJL,
JIEKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO -HAYYHOM KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTOOOpa3Ud U OCOOEHHOCTSX KIETKH, OpraHu3Ma, MOMYJIALHH,
OMOI1IeH03a, KOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHXKEHHUAX, COBPEMEHHBIX
UCCIICIOBAHUIX B OMOJIOTUH, TPUKJIAITHBIX acleKTax OMOJIOTHUecKuX 3HaHuM. s
pa3BUTUSL M TOJJEPXKaHUS HMHTEpeca OOydaroumxcs K OMOJOTHU Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUECKOTO MaTepralia B COJIEPKAHUU MPOTPaMMBI
1o OHMOJIOTHUX MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBIICHUSI U PAa3BUTHS
TOM WM KHOM 00J1acTH OMOJIOTHH, BKJIAIOM OT€YECTBEHHBIX U 3apYOESKHBIX yUEHBIX
B pelIeHNe BOXHEHIINX OMOJIOTUYECKUX U 3KOJIOTHYECKUX TPOOIIEM.

Lens n3ydenus yuebHoro npeamera «buonorus» Ha yriay0oJEHHOM YpOBHE —
OBJaJeHUE OOYYAOIIMMHUCS 3HAHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHHOM



OpraHu3ali >KUBBIX CHUCTEM pa3HOTO paHra M NpHOOpETeHHEe YMEHUt
UCII0JIb30BaTh 3TH 3HAHHUSA B (POPMUPOBAHUU UHTEpPECa K ONpeAeNEHHON 001actu
npoQecCUOHANBbHON esSTENbHOCTH, CBSI3aHHOW ¢ OMOJOrMel, WM K BBIOOpY
y4e0HOTO 3aBeJICHUS JJIs1 TIPOTOJDKEHHS OMOJIOTUYeCKOT0 00pa3oBaHMs.

JoctmxkeHnne nemu wu3ydeHuss ydeOHoro nmnpeamera «buosorus» Ha
YIIyOJIEHHOM YPOBHE 00ECTIEUMBAETCS PELLICHUEM CJIEAYIOIINX 3a/1a4:

OCBOEHHE OOYUYaIOLUMMHUCS CUCTEMbl OMOJIOTHYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHILICNIHSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
IpaBUIaxX, COCTABIIAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPa; O
CTPOCHHH, MHOTOOOpa3ud W OCOOEHHOCTAX OMOJOTUYECKHX CHUCTEeM (KIJICTKa,
OpTraHu3M, HOMyJIALMS, BU, OMOTe01IeH03, Onocdepa); O BBIIAIOLUIMXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCJIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJIECHHE OOydYarolMxcsi C METOJaMM MO3HaHWs >KUBON NPUPOJBL
UCCIIEIOBATENbCKUMU  METOJIaMU  OMOJIOTUYECKMX HayK (MOJEKYIApHOM U
KJIETOYHOM OHMOJIOTHH, SMOPHUOJIOTUU U OMOJIOTUH PA3BUTHS, TEHETUKU U CEJIEKLINH,
OMOTEXHOJIOTUM M CHUHTETUYECKOW OHMOJIOTHM, TMAaJCOHTOJIOTUH, HKOJOTHUN);
METOJIaMH CaMOCTOSITEIbHOTO MPOBEAEHUS OMOJOTMYECKUX HCCIIEIOBaHUM B
Jaboparopun W B npupojae (HaAOMOIEHUE, HW3MEpPEHHUE, OKCICPUMEHT,
MO/IETTMPOBAHNE);

OBJaJE€HUE OOYy4YalOIMMUCA YMEHUSIMHU: CaMOCTOSITEIbHO HaXOJWTh,
aHAJIM3UPOBATh U HCIOJb30BaTh OMOJOTHUECKYIO MH(GOPMAIHIO; MOJIb30BaTHCS
OMOJIOTUUECKON TEPMHUHOJIOTHEN M CUMBOJMKOM; yCTaHABIMBATh CBS3b MEXKAY
pa3BUTHEM OHOJOTUM U COLUATBHO-3KOHOMHYECKMMH U  3KOJIOTMYECKUMHU
npoOJyieMaMu 4eJIOBEYECTBA; OIICHUBATh IOCJIEACTBUS CBOEH NEATEIbHOCTH IO
OTHOIIEHUIO K OKpY)Kalolleld MNpUpOJHON cpene, cOOCTBEHHOMY 310POBBIO U
3/IOPOBBI0  OKPY)KAIOIIMX  JIIOJIel; OOOCHOBBIBaTb M COOJIIOJATh  MEphI
npoUIaKTUKU UHPEKIIMOHHBIX 3a00JIeBaHUi, MpaBujIa MOBEACHUS B MPUPOJIE U
obecnieueHusi 6€30MacCHOCTH COOCTBEHHOM KU3HEAEATEIILHOCTH B UpE3BbIYaHbIX
CUTyallusiX TMPUPOJHOTO M  TEXHOTEHHOI'O XapakTepa; XapaKTepHu30BaTh
COBpPEMEHHbBIE HayYHbIE OTKPBITHSI B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00yJarOIIMXCs MHTEIUIEKTYalbHBIX M TBOPYECKHUX CITIOCOOHOCTEM B
npoIlecCe 3HAKOMCTBA C BBIJIAIOIIMMUCSA OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMU B OMOJIOTHH, PEHIaeMBIMU €10 MpoOJieMaMH, METO0JIOTHEN
OMOJIOTHUECKOTO UCCIIEI0BAHNS, TPOBEICHUS SKCTIEPUMEHTAILHBIX HCCJIE0BaHUM,
perieHuss OUOJOTUYECKHUX 3a/ad, MOJCTUPOBAHUS OHOJOTHUECKUX OOBEKTOB U
MPOIIECCOB;

BOCIIUTaHUE Y 00YyYaromuXcsl IEHHOCTHOTO OTHOLLIEHUS K )KMBOU MPUPOJIE B
IEJIOM U K OTAETHHBIM €€ 00BheKTaM u SIBICHUSIM; (POPMUPOBAHUE IKOJIO THUECKOI,



TeHETUYECKOM IPaMOTHOCTH, 00ILIEH KyJIbTypbl IIOBECHHSI B IPUPOE; UHTETPALIUH
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpereHue OOYyYaroIMMHUCS  KOMIETEHTHOCTH B PalllOHAIBHOM
IPHUPOJOTIOIb30BaHNH (COOII0ICHHNE TIPABUJI TOBEACHHUS B IPUPOE, OXPAHBI BUIOB,
IKOCHUCTEM, Omocdepsl), COXpaHEHWH COOCTBEHHOTO 3JI0POBBbS M 3J0POBBS
OKpyXKaroumx Jiojaed (coOmomeHuss Mep Npo(UIAKTUKH — 3a00JIeBaHU,
oOecrieueHre O€30MACHOCTU KU3HENEATEILHOCTH B UPE3BBIUYANHBIX CUTYaIMAX
OPUPOJHOTO M  TEXHOTEHHOIO XapakTepa) Ha OCHOBE HCIIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MTOBCEIHEBHOM KHU3HU;

CO3/JlaHME  YCJOBUM Ui OCO3HAHHOTO  BbIOOpa  00YyYarOUMMUCS
WHJIUBUyaIIbHOU 00pa3zoBaTebHOU TPACKTOPUH, CIOCOOCTBYIOIIEH
NOCJEAYIOIEMY TPOPECCUOHATBHOMY CaMOOIPEAENICHUIO, B COOTBETCTBUM C
VHAUBUYaTbHBIMU UHTEPECAMU U IOTPEOHOCTAMMU PET UOHA.

OO6uiee unciio 4acoB, OTBEAEHHBIX HAa U3yUYEHHUE OMOJIOTMU HA YIIyOJIEHHOM
YpOBHE cpeiHero oo1ero oopasosanus, coctaBimsier 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Heaemo), B 11 kimacce — 102 gaca (3 yaca B HEJIEIO).

OT160p opraHu3alMOHHBIX POPM, METOJIOB U CPEICTB 00yUYEHHUsT OMOJIOTHH
OCYILECTBIIAETCS ¢ y4€TOM CHEUU(PUKU €ro COJEpKaHHUs U HAMPABICHHOCTHU Ha
OpOJOJDKEHHE OHMOJOTMYECKOT0 O00pa3oBaHUsl B  OPraHM3alUsX CPEIHEro
po(eCCUOHANTBHOIO ¥ BBICILIEr0 00pa3oBaHuUs.

O0s13aTeNbHBIM YCIOBUEM MPU 00yUE€HUU OMOJIOTHH Ha YTITyOJEHHOM ypOBHE
SIBJISIETCS] MIPOBEJICHUE JTa0OPATOPHBIX U TNpakTHueckux padot. Takxe yuacTtue
00ydJaronmxcsi B BBITIOJHEHUHU MPOEKTHBIX M y4eOHO-UCCIEN0BATENbCKUX PAOOT,
TEeMaTHKa KOTOPBIX OMPEAENETCsl yUUTEIEM Ha OCHOBE UMEIOIIUXCSI MaTepHUATIbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX PUPOIHBIX YCIOBHIA.



COJAEP’>KAHUE OBYYEHUA
10 KJIACC

ConepxaHue MporpamMmmsl, BBIJIEIEHHOE KYPCUBOM, HE BXOAUT B NPOBEPKY
rocyaapcTBeHHoU uroropoi arrectamu (I'MA).

Tema 1. BuoJiorusi Kak HayKka

CoBpemeHHast OM0JIOTHSI — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BuTus
ouosornu. buosormueckne HayKd M U3y4aeMble UMH  NPOOJIEMBL
@yHnaMEHTANIbHBIC, TPUKJIAJHBIE W TIOMCKOBBIE HAy4YHbIE MWCCJICIOBAaHUS B
OMOJIOTHH.

3HaueHne Ouoyoruu B POPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO -HAYyYHOM
kapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouosorueil. 3HaueHue OMOJIOTHM B
IIPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA: MEIMIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILUIEHHOCTH, OXPaHEe IPUPOJIBL.

JdeMoHCcTpanun

[Hoptpetsi: Apuctotens, TeodpacT, K. Jlunnei, XK. b. Jlamapk, U. dapsun, Y.
l'apseit, I'. Mengens, B. 1. Bepnaackuii, U. I1. IlaBnos, 1. 1. Meunukos, H. .
Baswios, H. B. Tumodees-Pecosckuit, JIxx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuupel 1 cxembl: «CBsi3b OMOJIOTHUM C APYTMMH Haykammu», «Cucrtema
OMOJIOTUUECKUX HAYK.

Tema 2. 7)KuBble CHCTEMbI M UX H3YU€HHUE

’KuBble cucTemMbl Kak MpeaMeT u3ydeHuss Oumosioruu. CBOWCTBA >KUBBIX
CHUCTEM: €JIMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTS,
CJIO)KHOCTh W YNOPSAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOPraHU3aLWs,
CaMOBOCIIPOU3BEJICHHE, Pa3IPAXKUMOCTh, U3MEHYHUBOCTD, POCT U PA3BUTHE.

YpOBHHA OpraHu3aluu KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIIETOYHBIN,
TKAHEBBIM, OpPraHU3MEHHbIMH, MOMYJIILIUOHHO -BUI0BOM, AKOCHUCTEMHbBIN
(onoreonienoTnyeckuit), omocdepusiif. IIporecchl, MpoOUCXOASIHE B KUBBIX
cucteMax. OCHOBHbIE NpHU3HAKU KUBOTO. JKu3Hb Kak (opma CyIIECTBOBAHUS
Marepuu. Hayku, u3ydaromme xuBble CUCTEMbI HA PA3HBIX YPOBHSIX OpTaHU3alUH.

N3ydenne xuBbIX cucteM. Metonbl Ouosornyeckod Hayku. HaGmonenue,
U3MEPEHUE, SKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHaimu3. [loHsTue o 3aBucuMon n
HE3aBUCMMOM mnepeMeHHoW. [InanupoBanme skcnepumenta. IloctaHoBka u
npoBepka runote3. HyneBas rumote3a. [lonatue BHIOOPKH U €€ JOCTOBEPHOCT.
Pa36poc B Ouonornyeckux maHHbiX. OIlleHKAa JTOCTOBEPHOCTH TMOJyUEHHBIX
pe3yiapTaroB. IIpu4yMHBI HUCKaKEHUA peE3ynbTaroB JKcrepuMeHTta. [loHsATHe
CTaTUCTUYECKOTO TECTA.

JeMoHCcTpauuun



Tabmuupl u cxembl: «OCHOBHbIE NPHU3HAKU >KU3HW», «buonormyeckue
cuctembl», «CBOHCTBa JKMBOM Marepum», «YPOBHU OpPTaHU3ALUUU KUBOU
npupoab», «CTpoeHue MKUBOTHOU KIETKW», «TkaHuM KUBOTHBIX», «CHCTEMBI
OpTraHOB YEJIOBEYECKOTO opraHu3Man, «buoreonenos», «buochepa», «Metob
U3Y4YEHUS KUBOU IIPUPOIBI».

OO6opynoBanue: 1aboparopHoe 000pyI0BaHUE 1JI POBEACHUS HAO IO CHUI,
U3MEPEHUH, SKCIIEPUMEHTOB.

IlpakTnyeckas padora «lcnosb30BaHuE pa3aMYHBIX METOAOB IpHU
W3YUYEHUH )KUBBIX CUCTEM.

Tema 3. bruoJiorus KI1eTKu

Knetka — cTpykrypHO-(DyHKIMOHANBHAS €AUHMLA KUBOTO. McTopus
oTKpbITUA KIIeTKU. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [1IBanH,
M. Ilnetinen, P. BupxoB). OCHOBHbIE TMOJOXKEHUS COBPEMEHHOW KIJIETOUHOM
TEOPUHU.

Meroapl  MOJEKYIApPHOW W  KJIETOYHOM  OHOJIOTMU: MHUKPOCKOIHS,
xpomarorpadusi, 3MeKTpoPope3, METOJ MEUEHBIX aTOMOB, AU(epeHInaTbHOe
HeHTpUu(yrupoBanue, KyJIbTUBUPOBAHUE KIETOK. H3yuenue ¢hukcuposaHmvix
K1emoK. DNEKTpOHHass MUKpockonusi. Kongokanvnas muxkpockonus. Bumanvhoe
(npudsicu3HeHHoe) u3yueHue Kiemox.

JdeMoHCcTpanun

[loptpersl: P. I'yk, A. JleBenryk, T. llIBann, M. IlIneiinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: « CBETOBOM MUKPOCKOI, « DIEKTPOHHBIN MUKPOCKOID,
«HcTopus pa3BUTHS METOI0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpPOINpENaparbl pacTUTEIbHbIX,
KUBOTHBIX U OAKTEPUATBbHBIX KJIETOK.

IIpakTuyeckass padora «l3ydyeHne METONOB KJIETOYHOM OuonI0rUM
(xpomarorpadusi, snekrpodopes, auddepeHIUATbEHOS IEHTPUPYTHPOBAHUE,
[TLIP)».

Tema 4. XumMu4eckasi OpraHu3anms KJIeTKH

XWUMHAYECKUNA COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHIL
Boiau e€ poJib Kak pacCTBOPUTEIIS, PEAreHTa, y4aCTHE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPEryJisiiui. MuHepalibHbIE BEIIECTBA KIETKH, UX OUOJIoTrhYecKas pojib. Poib
KAaTHOHOB 1 aHHOHOB B KJIETKE.

Opranuyeckue BelIeCTBA KIETKUA. buonorndeckue noJmMepsl. benku.
AMMHOKHUCJIOTHBIN cocTaB O0enkoB. CTpYKTYphl O0€IKOBOM MOJIeKy/bl. [lepBudHas
CTpYKTypa Oenka, TenTHAHas CBsI3b. BTOpuuHas, TpeTHuYHas, YeTBEPTHUUHAI
cTpyktypbl. [leHarypauusa. CpoiictBa OenkoB. Kraccudukanums Oenkos.
buonornueckue Gpynkimu 6enkoB. Ilpuonsi.



VYraeBoasl. MoHOCaxapuabl, IUCAXAPUbI, OJIUTOCaXapHU/Ibl U MOJUCAXaPHUIbL
OO0mmii mnaH CcTpoeHus M (PUIUKO-XMUMHUYECKHE CBOWCTBA  YIJICBOJIOB.
buonoruueckue GyHKIMN yriIeBOJOB.

Jlunmuast. I'uapodunpHO-TUApOdoOHBIE cBOicTBa. Kitaccudukariyst TummioB.
Tpurmuuepunsl, dochonmunuasl, BOCKH, cTepouisl. buonmornyeckue QyHKIUH
munuaoB. OO1IMe cBONCTBA OUOJOTUUECKUX MEMOPAH — TEKYy4€CTh, CTIOCOOHOCTh K
CaMO03aMbIKaHHUIO, TOJTYITPOHUIAEMOCTb.

Hyxnennossie kucnotel. JJHK m PHK. CtpoeHne HyKIEHMHOBBIX KHUCIIOT.
Hyxneotunpl. [punuun xommuiementapuoctu. [IpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas crimpaib. MecToHaxoxaeHue u ouosnorndeckue pynkuun JJHK.
Bunsl PHK. ®ynkunun PHK B knerke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B Mosekyjae ATO.
buonornueckue pynkuyn AT®. BoccTaHOBIEHHBIE NEPEHOCUYUKH, UX (PYHKIMU B
KJetke. /pyeue nyxkneosuompugocgpamol (HTP). CexBennponanue JJIHK. Memoow:
2EHOMUKU, MPAHCKPUNMOMUKU, NP OMEOMUKU.

CrtpykTypHas Ouosiorusi: OMoOXuMU4YecKre U OUo(pU3ndecKue Ucciie0BaHus
COCTaBa U MPOCTPAHCTBEHHON CTPYKTypbl OHOMOJIEKYNI. Modenuposanue
CMpYKmypol U OYHKYuti OUOMONEKYN U ux Komniekcos. Komnviomepnuiti ouzaiin u
Op2anuyecKul cunmes OUOMONEKYI U UX HENPUPOOHbLLX AHALO208.

JdeMoHCcTpanun

[Hoptperst: JI. Ilonmnr, [x. Yorcon, @. Kpuk, M. Yunkunc, P. @pankimn, O.
Conrep, C. [Ipy3unep.

Jnarpammel: «PactipeneneHne XuMru4eCKuX 3JIEMEHTOB B HEXKUBOU ITPUPOJIEN,
«Pacrnpezenenne XUMHUUECKUX JIEMEHTOB B JKHUBOM PUPOJIE».

Tabmuupr u cxembl: «llepuonuueckas TabMIa XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHmne MoJieKyJibl BOJIbI», «BeliecTBa B cocTaBe OpraHu3MoBy», « CTpoeHHe
MOJIEKyNbl Oenka», «CTpyKTypbl O€IKOBOM MOJIEKYJbDY, « CTpOEHHE MOJEKYI
yraeBoaoBy, «CTpoeHue MOJEKya JUnuaoBy, «HykienHOBbIE KHUCIOTHD,
«Ctpoenune MoJiekyibl ATOy.

OO6opynoBaHue: XuMUYECKasi ToCcyaa i 000py0BaHHE.

JlaGopaTopHasi paboTa «OOHapyXeHHE OCIIKOB C TTOMOIIBIO Kau€CTBEHHBIX
peaKumn.

JlabopaTopunas padora «/ccnenoBanue HyKJIEMHOBBIX KUCJIOT, BBIJEICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHune n pyHKIIUH KIETKH

Tunel kieTok: »sykapuoTHUecKas M mpokapuotuyeckas. CTpyKTypHO-
(GYHKITMOHAIBHBIC 00Pa30BaHUS KICTKH.



Ctpoenue npokapuoTHdecKoi kaeTku. Kierounas cteHka OakTepuil u apxe.
OcoOeHHOCTH CTpPOCHHsI TeTepOTPOPHON W aBTOTPO(HON MPOKAPUOTHICCKUX
KJIETOK. MeCTO U poJjib NPOKapHOT B OMOLIEHO3aX.

Ctpoenue 1 GyHKIMOHUPOBAHUE SyKapUOTHUUYECKOM KieTKu. [Inazmaruueckast
MeMmOpana (razmanemma). CTpyKkTypa Iuia3MaTtudecko meMmOpanbl. TpaHcnopt
BEIIECTB Yepe3 MIIa3MATUYECKYI0 MEMOpaHy: nacCUBHBIN (AU dy3us, 001erdyéHnas
nubdy3us), aKTUBHBIN (MEPBUYHBIA M BTOPUYHBINA AaKTUBHBIM TPaHCIIOPT).
[Monmynponutiaemocts MeMOpanbl. PaboTa HaTpuii-KameBoro Hacoca. DHAOLUTO3:
MUHOILIUTO3, (paronuto3. Dk301uTo3. Kinerounas crenka. CTpykTypa U (pyHKIIUU
KJIETOYHOW CTEHKU pPAaCTEeHUM, IPUOOB.

Huromnmazma. [{uto3zomns. Llurockener. [IBuxeHne nurtoriazMbl. OpraHonapl
kjeTkr. O THOMEMOpaHHbIE OPTraHOUIbI KIIETKU: dHA0IUIa3MaThueckas cetb (D11C),
anmapat [onbIKK, JM30COMBI, MX CTpPOE€HHME U (PYHKUMU. B3anMocCB:3b
OJTHOMEMOpAHHBIX OPTaHOUIOB KJIETKUM. CTpOEHHE TpaHyIIpPHOTO PETHKYJIyMa.
Mexanuzm nHanpaenenus denxkos 6 IIIC. CuHTE3 pacTBOPUMBIX OeinkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ nagkuii (arpanyispHbIii) S3HI0IIa3MaTHUECKUI PETUKYITYM.
CekperopHas ¢ynkuus anmapara ['ombmxu. Moougukayus berkoé 6 annapame
Tonvoorcu. Copmuposxa benkos 6 annapame I onvoxcu. TpaHCTIOPT BEUIECTB B
kieTke. Bakyonu pacturenbHbIX KieTok. Knerounsiii cok. Typrop.

[loyryaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKHM:  MUTOXOHJPHUH,  IJIACTHUJIBL
IIpoucxoocoenue mumoxonopuii u niacmuo. Cumouoeernes (K.C. Mepedickosckuti,
JI. Mapaeynuc). Ctpoenue U (GyHKIMM MUTOXOHApUN U miuactuna. [lepBuuHbie,
BTOPUYHBIE U CIJIOKHBIE IIACTUIbI (POTOCUHTE3UPYIOIIUX SYKAPUOT. XIIOPOILIACThI,
XPOMOIUIACTHI, JISUKOTUIACTHI BHICIIIMX PACTECHUM.

HememOpanHubie opranouas! kietku CTpoeHHe U PyHKUIMHM HEMeMOpaHHbBIX
OpraHoOUZ0B  KJIETKH. PubGocomsbl IIpomedxxcymounvie Qunamenmol.
MukpodunamenTsl. Axmunosvie Mukpoguiamenmol. MpllIeUHbIE  KIETKH.
AKmuHO8ble KOMNOHEHMbl HembluleyHblx Kiemok. Muxpotpyoouku. KierouHslii
ueHtp. CTpoeHue W JBIKEHUE OJKTYTUKOB M pECHUYEK. MUKpOTpyOOUKU
nutomnasmel. Llentpuons. berku, accoyuuposannvlie ¢ MukpoguiameHmamu u
Mukpompybouxamu. Momophuvle benxu.

Anpo. Obonouka sigpa, XpOMaTHH, KapuOIUIa3Ma, SIAPBIIIKA, UX CTPOCHUE U
byukiun. SnepHbiii 0enkoBbId MaTpukc. [IpocTpaHCTBEHHOE pPACMOJIOKEHHE
XpoMocoM B wuHTep(DazHOM sipe. Dyxpomamun u cemepoxpomamun. benxu
XpOMAaTuHA — THUCTOHBL. JJunamuka soepuou ob6onouku 6 mumo3ze. Hoephuviii
mpaHcnopm.

Knerounsie BmoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTEeNBLHOM, )KUBOTHOM, TPUOHOM).

JeMoHCcTpauuun



[Hoptpersr: K.C. MepexkoBckui, JI. Maprymmuc.

Tabmuubl U cxembl: «CTpOEHUE JYKAPUOTUYECKON KIETKn», «CTpoeHue
KUBOTHOM  KieTkm», «CTpoeHue pacTUTENIbHOW  KIeTKw», «CTpoeHue
MUTOXOHAPUN», « A npo», « CTpoeHue NpoKapruOTUIECKON KIETKI .

O6opynoBaHue: CBETOBOM MMKPOCKOI, MUKPOIpENapaTrbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOTIpENaparbl OaKTepUaibHbIX KIETOK.

JlaGopaTtopHass pabGora «/I3ydueHue CTpOEHMS KIETOK PpPa3Iu4HBIX
OpPTraHU3MOBY.

IIpakTH4eckasi padora «3ydueHue CBONCTB KJIETOYHON MEMOPAHB.

JlaGopaTopnasi pabora «lccienoBaHue IjiazMoJiM3a M JICINIA3MOJIM3a B
PaCTUTENbHBIX KIETKAX».

IIpakTnyeckas padora «l3ydeHue IBMKEHUS HTUTOIUIA3MBI B PACTUTENIbHBIX
KJIETKAX».

Tema 6. O0OMeH BelIeCTB M MPeBpPALICHHE JHEPI UM B KJIETKe

AcCCUMWISILIAA U TUCCUMUIIALIMS — IBE CTOPOHBI MeTabou3Ma. Tunsl oomena
BEIIECTB: AaBTOTPO(HBIN U TeTepOTPOPHBIA. YUacTHe KHCIOpPOAa B OOMEHHBIX
npoleccax. JHEPreTuYecKoe oOecreueHne KIeTku: mnpespamieHue ATD B
oOMeHHbIX Tmpoueccax. DepMEHTaTUBHBIM XapakTep pEaklUuid KJIETOUYHOIO
MeTabonu3Ma. DepMEHTbl, MX CTPOCHHE, CBOMCTBA M MEXaHU3M JICUCTBUSL
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPTaHUYECKUX KaTalu3aropoB. benku-
aKTUBATOPbl M OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHUBHBIX
peakuuii OT pa3Iu4HbIX PaKTOPOB.

IlepBuuHbII CUHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. {POTOCHHTES.
Anoxcueennbllli U oKcuceHHvlll omocunmes y baxmeputi. Ceemocobuparoujue
nu2MeHmol U NUSMEHmMbl peakyuoHHo20 yeumpa. Posb XJI0pOIuIacToB B IPOLIECCE
doTocunteza. CeroBas u TeMHOBas (azbl. Pomoodvixarue, Cs., Cs. u CAM-munoi
gomocunmesa. IIpoaykTuBHOCTH (hoTOCUHTE3A. BimisiHue pa3nuuHbIx PaKTOpOB Ha
CKOpOCTb (hOTOCHHTE3a. 3HaUEHUE (POTOCUHTE3A.

XeMOCHHTES. Pa3noo6pasue OPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPULMpYIOUME OaKkTepuH, Kene300aKkTepuu, cepoOaKTepuu, BOJAOPOIHbIE
OaxkTepuu. 3HaYEHUE XEMOCHUHTE3A.

AnaspoOHble opranusmbl. Bungsl Opoxenus. [IpoaykTel OpokeHUs U UX
UCIIOJIb30BaHUE YEIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYIUTENN OOJIC3HEH.

AnpoOHbIe OPraHU3MBbl. DTarbl DHEPrETUYECKOTO oOmeHa.
[ToaroToBUTENBbHBIN TaIl. [ THMKOIM3 — OECKUCIOPOIHOE PACIIETUICHHE TITFOKO3BI.

buosiornyeckoe OKUCICHNUE, WIN KIETOYHOE IbIXaHue. Posib MUTOXOHAPUY B
npoiieccax Ouojgorundeckoro okucienus. Llukmmyeckue peakimu. OKUCIUTENHHOE
dbochopumupoBanue. Iuepeus memopantozo cpaouenma npomonos. Cunmes ATD:



paboma npomonuot AT®-cunma3swi. [IpeumyinecTBa a’dpoOHOTO MyTH OOMEHa
BEIIIECTB Mepes] aHadpOOHBIM. DH(HEKTUBHOCTD SHEPTETUIECKOTO 0OMEHa.

JleMoOHCcTPALMH

[Toptpersl: k. IIpuctmu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Onrenbrapar, 1. Murtuemnn, I'. A. 3aBap3uH.

Tabmuipl u cxembl: «DoTocUHTE3», « IHEPreTUUECKU 00MeH», «bruocuHTe3
oenka», «Ctpoenue pepmeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000PYJOBAHUE JIsI IPUTOTOBIICHHS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTtopHas padora «/3yueHne kKaTaTMTHUECKOI aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIIa3bl WK KaTajla3bl)».

JlabopaTopHas padora «l3ydyeHue (PEpMEHTATUBHOTO PaCLICTICHUS
NEepOKCHIa BOAOPOIA B PACTUTENbHBIX U YKUBOTHBIX KIIETKAX).

JlaGopaTtopnass paGora «CpaBHeHue TIpoleccoB (oTocuHTE3a W
XEMOCHUHTE3a».

JlabopaTopHas padota « CpaBHEHHE TPOLECCOB OPOIKEHUS U ABIXAHUS.

Tema 7. HacieacTteeHHast MHHPOPMALMS U peajn3anus e€ B KJIeTKe

Peakuuu matpuuHoro cunre3a. [IpyHIMI KOMILJIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTrO CUHTE3a. Peanm3anus HacnenctBeHHOM nHpopmanuu. ['eneTnueckuit
KOJ, ero cBoucrtBa. TpaHckpunius — Marpuudbld cuHTe3 PHK. IIpuHuummns
TPAHCKPUIIIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAILIETbHOCTh, ACUMMETPHUYHOCT.
Cospesanue mampuunvix PHK 6 sykapuomuuecroii kniemke. Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yuactue TpancnopTHsix PHK B Onocunrese oenka.
VYcnoBust OnocunTeza Oenka. KomaupoBanue amuHOKHCIOT. Ponbs pubocom B
OnocuHTe3e Oernka.

Coepemennvie npeocmasieHus o cmpoenuu ceHos. OpraHuzanusi reHoMa y
IPOKapUOT U SyKapHOT. Perysnsiusi akTUBHOCTU T€HOB y IpokapuoT. ['umoresa
onepoHa (®. XKako6, XK. Mano). Monexynapuvie mexanuzmovl IKCNpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomol cenos. Perynsius 0OMEHHBIX
poIecCcOoB B KieTKe. KiierouHslii romeocTas.

Bupycsl — HekleTouHble (POPMBI )KU3HU U 00JHUraTHbie napa3utbl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. /KusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, baxmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, unmezpasa.

BupycHsie 3a0oneBanust uenoBeka, >kuBoTHbIX, pactenuil. CITNJ, COVID-109,
COILMAIbHBIC U METUIIUHCKUE TPOOJIEMBI.

Buoungopmamura: unmezpayus u anaius dorvuux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocuyeckux oanuvix. Hanomexuonoeuu 6 buonocuu u meouyune.
IIpoepammupyemole pynkyuu 6enxos. Cnocobbt 00cmasKu 1ekapcme.



JleMOHCcTPALMH

IToptpersr: H. K. Konbuos, . Y. IBaHOBCKuUI.

Tabmuubr u cxemsl: «buocunres 6enkay, «I'eneTnueckuit koa», «Bupyce,
«bakrepuodarmy.

IIpakTHyeckasi padora « Co3gaHue MOJEIN BUPYCay.

Tema 8. KuzHeHHBIH HMKJI KIETKH

Krnerounslii 1mukin, ero mnepuoasl W peryminusa. HMutepdaza u Mutos.
OcobeHHOCTH TIpOIIeCCOB, MpoTekatoumx B uHTep(dase. [loarotoBka kieTku K
nenenuto.  [Ipecunretmyeckuii  (MOCTMUTOTHUYECKUM), CHUHTETUUYECKUM U
NOCTCUHTETHYECKUH (ITPEMUTOTUY €CKHI ) IEPHO 1Bl UHTEP (PA3BI.

Marpuusnsiii cunre3 [IHK — perumkanms. [Ipuanmnsr permmkanum IHK:
KOMIUIEMEHTapHOCTb, IIOJYKOHCEPBATUBHBIM CHUHTE3, AaHTUIAPAIUICIBHOCTb.
Mexanusm permmkanuu JIHK. Xpomocomsl. Ctpoenue xpomocoMm. Temomepsl u

TeroMepa3a. XpOMOCOMHBIM HaOOp KIETKM — KapuoTUM. JIWIIOWIHBIA U
rariouaHblii  HaboOpel XpoMocoM. ['omosornunbie XpoMocowmbl —IlosioBbie
XpPOMOCOMBL

Jenenue xknetku —MuTo3. CTaauu MUTO3a U IPOUCXOASIIKE B HUX TPOIIECCHL
Tuner MuTo3a. KapriokuHes u muTokuHe3. broornueckoe 3HaYCHHE MUTO3A.

Perynsiys MUTOTHYECKOTO IHKJIA KIETKH. [Iporpammupyemas KieTodHas
rudesnp — anonTo3.

Krnerounoe simpo, XpoMOCOMBI, (DYHKIIMOHAIBLHAS TEHOMHKA. Mexaruzmbi
nponugepayuu, oupgpepenyuposku, cmapenus u eudenu xiemox. «lL{ugposas
KIIemKa» — Ououngopmamudeckue Mooenu QYHKYUOHUP 08 AHUS KIEMKU.

JdeMoHCcTpanun

Tabmurel 1 cxembl: « KW3HEHHBIA MUK KICTKW», «Muto3», «CTtpocHue
xpoMocomy, «Permkanus JIHK .

O6opymoBaHUe: CBETOBOM MHUKPOCKOI, MUKPOTIpenapaThl: K MUTO3 B KJIETKaX
KOPEIIIKA JTyKay.

Jlabopatopnass  padora  «/3yuyeHue  XpOMOCOM Ha  TI'OTOBBIX
MUKpOTIperaparaxy».

JlaGopaTopHasi paboTa «Habnmrogenue MuTo3a B KJIeTKax KOHUHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpPOTIpEnaparax).

Tema 9. CTpoeHnune u pyHKIIUM OPraHU3MOB

buonoruueckoe pazHooOpasue OpTaHU3MOB. OIHOKJICTOYHEIE,
KOJIOHHAJIbHBIC, MHOT'OKJICTOYHBIC OPTaHU3MBI.

OCc0OEHHOCTH CTPOSHHS M KU3HEACITEITEHOCTH O THOKIICTOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKIIETOYHBIC TPUOBI, OTHOKICTOYHBIE BOJAOPOCIIH, IPYTUe
npoTHCTHL. KoJIoHMaIbHbIE OpTaHU3MBL.



B3auMocCBsA3b 4YacTel MHOTOKIETOYHOTO OpTaHM3Ma. [KaHW, OpraHbl H
cucTeMbl opraHoB. OpraHu3m Kak enuHoe 1enoe. ['omeocras.

Txanu pactenuil. Tunbl pacTUTENHHBIX TKaHEH: 00pa3oBarenbHasi, TOKPOBHAS,
NpOBOASINAs, OCHOBHAsA, MexaHndyeckasi. OCOOEHHOCTH CTpOEHUs, PyHKIHMA u
PAacCIOJIOKEHUS TKAHEW B OpraHax paCcTCHUM.

TkaHM XKMBOTHBIX U YEJIOBEKA. TWIBI XKUBOTHBIX TKAHEH: DIUTEIMAIbHAs,
COEIMHUTENbHAsI, MbIIIeUHasi, HepBHas. OCOOEHHOCTH CTpOEHMs, QYHKIMH u
PAaCIOJIOKEHUS TKAHEN B OpraHax )KMBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble M TeHepaTWBHBIE OpraHbl pacTeHU. OpraHsl U
CHCTEMBI OPIaHOB )KUBOTHBIX U YesIOBeKa. DyHKIIMM OPTaHOB U CUCTEM OpPTaHOB.

Onopa Tena opranusmoB. Kapkac pactenmii. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHbI 1 BHYTpeHHUH cKeneT. CTpPOEHUE U TUTIBI
COEIMHEHUS KOCTEM.

JIBrokeHne  OpraHu3moB. [[B)KEHHME  OJHOKIIETOYHBIX  OpPTaHU3MOB:
aMEOOUTHOE, JKTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAacTEHUM:
TPOIIM3MBl M HACTUH. J[BMKEHHME MHOTOKJIECTOYHBIX XMBOTHBIX M YEJIOBEKa:
MbllieuHas cuctema. Peduiexc. CkeneTHble MBIIIIBI M X padoTa.

[Tutanue oprann3MoB. llormonieHne Bo1bl, yrieKUCIOro ra3a i MUHEP AJIbHBIX
BEIIECTB  pacTeHussMHU.  [lutaHue  KMBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIETOUYHOE MNHUILEBapeHue. [IluTtaHue NO3BOHOYHBIX JKMBOTHBIX. OTIEmbI
MUIIEBAPUTENLHOTO Tpakra. llumieBapurenbHbie kene3bl. lIumieBapurenbHas
CHCTEMA YEJI0OBEKA.

Jpixanue opranu3moB. /{pixanue pactenuid. J{pixanue >kuBOTHBIX. J{uddy3ust
ra3oB 4yepe3 NOBEPXHOCTh KIeTKH. KokHoe npixanue. JlpIxaTenpHas MoBEpXHOCT.
KabepHoe u n€rounoe npixanue. J{pIxaHne NO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE YCJIO)KHEHUE CTPOEHUS JETKMX TMO3BOHOYHBIX YKUBOTHBIX.
JpixarenpHas cucTeMa 4eloBeKa. MeXaHM3M BEHTWIBILMM JETKUX Yy NOTHI U
MJIeKoTIUTatoMX. Perymsiius apixanus. JlpixatenbsHpie 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TPaHCIOPTHBIE CHUCTEMBI PACTCHUML.
TpaHcnopT BeweCTB y JKUBOTHBIX. KpoOBEHOCHas cucreMa W €€ OpraHbL
KpoBeHocHast cucTeMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepale,
KPOBEHOCHBIE COCYABbl M KpOoBb. Kpyru KpoBooOpaiieHus. DBOJIOIHUOHHbIC
YCJIOKHEHHSI CTPOEHHUSI KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX )KMBOTHBIX. PaboTa
cepalau €€ peryyisuus.

Brienenue y oprann3mos. Beinenenue y pacteHnid. Beiienenne y sKuBOTHBIX.
Coxkparutensable Bakyosd. Opranbel BblaeneHus. DuibTpanusi, cekpeuus u
oOpaTHO€ BcachlBaHME KaK MeEXaHU3Mbl PaOOThl OpraHoB BblaeneHHs. CBs3b
MOJIOCTH TeJla C KPOBECHOCHOW W BBIJICIUTEIIbHOW CUCTEMaMU. Belaenenne y



NO3BOHOYHBIX )KMBOTHBIX U uenoBeka. [louku. Ctpoenue u QpyHKIHOHUPOBaHUE
HeppoHa. O6pazoBaHre MOYH y YETIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl
OakTepuil ¥ HUCTHI MPOCTEUIINX. 3aIMTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOW M XUMUY €CKOM 3aIIUThI. DUTOHIIU/IBI.

3anmra y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M HMX NIPOU3BOIHBIE.
3ammra opranuzma ot Oosie3Hell. IMMyHHasi cuctema denoBeka. KiieTouHblil u
TYMOpPaJIbHBI UMMYHUTET. BpOXAEHHBIH W TNpUOOPETEHHBIN crieruduyecKuit
UMMYHHTET. Teopus KIOHAIbHO-ceIeKTUBHOro ummyHutera (IL Opmmx, @. M.
bepuer, C. Tonerasa). BocnaimTenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B pa3BUTUN CUCTEMHBIX 3a00JIEBAHUM.

Pazmpaxumocts W perymiuus y  OpraHusmoB. PazapaxumMocts y
OJHOKJIETOYHBIX OPTAHU3MOB. TaKCHUCHL. Pa3ipa)kuMOCTb U peryJisiiysl y pacTEHUM.
PocToBbl€e BemecTBa U MX 3HAYEHUE.

HepBHast cuctema u peduekTtopHas peryisiuus y >XUBOTHbIX. HepBHas
CHCTEMA U €€ OT/IEIIbl. DBOJIIOLMOHHOE YCIIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTHENbl TOJOBHOI'O MO3Tra MO3BOHOYHBIX JKUBOTHBIX. Pedrnekc u
pedrnekropHas nyra. be3ycioBHbIE U YCIOBHbBIE PEQIICKCHI.

['yMopanbHast perymanus U 3HIOKPUHHASA CUCTEMA KMBOTHBIX U YEIOBEKA.
JKene3bl 53HAOKPUHHOM CUCTEMBI M UX TOPMOHBL. J{elicTBME TOpMOHOB. B3anMocBs3b
HEPBHOU U 3HJOKPUHHOM cucTeM. [ unortanamo-runodusapHas cucTeMa.

JdeMoHCcTpanun

IToptper: W. I1. I1aBnoB.

Tabmuubl 1 cxembl: «OIHOKIETOYHBIE BOJAOPOCTN», «MHOTOKIETOYHBIC
Bojiopocim», «bakrepum», «lIpocteiinmey, «OpraHbl IBETKOBBIX PAacTEHUI,
«CucrtemMbl OpraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIX», «Tkanu pactenuit», «KopHeBbie cucteMbl», «CTpoeHue cTeOs,
«CTpoeHHe JMCTOBOM IUIACTUHKW», « TKaHM JKUBOTHBIX», «CKENET 4YeNOBEKay,
«ITumeBapurenbHas  cuctema», «KpoBeHocHass cucTema», «JlpIxarenbHas
cucrtema», «HepBHas  cucrema», «Koxa», «Mpbleunas  cucremay,
«BprgenurenbHas cucteMa», «OHIOKpUHHAs cucteMa», «CTPOEHUE MBILIIbD,
«Ammynuter»,  «KumednonosoctHeie», «(Cxema  NUTaHUS  PacTEHUID,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THIpBD»,
«Ctpoenne mianapum», « BHyTpeHHee CTpOoeHHE HOXKAEBOro 4epBs», «HepBHad
cuctremMa pbiO», «HepBHas cuctema garymku», «HepBHas —cuctema
npecMmbikatonmxcs», «HepBHags cucrema nruny, «HepBHag — cuctema
MIIeKonuTaomx», « HepBHas cuctema yenosekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MUKPOIIpENnaparbl OJHOKIETOYHBIX
OpraHU3MOB, MHUKpONpEnaparbl TKaHEH, PAKOBHUHBI MOJUTIOCKOB, KOJUIEKIIUU



HAaCEKOMBIX, UIJIOKOXKHUX, KUBbIE AK3EMIULIPbI KOMHATHBIX PACTEHUH, repoapun
pacTeHWl pa3HBIX OTACIOB, BIAXHBIE NPEMAPAThl IKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECTIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEeJIOBEKa,
o0opya0oBaHue U1 1EMOHCTPALIUH TOYBEHHOTO ¥ BO3YLIHOT'O MUTAHUS PACTEHUI,
pacIIerieHus Kpaxmaia U OeJIKOB Mo AecTBHEM (PepMEHTOB, 000 PYI0BAHUE [T
JEMOHCTPALMH OTBITOB [0 U3MEPEHUIO )KU3HEHHON EMKOCTHU JIETKUX, MEXaHU3Ma
JbIXaTeNbHBIX JBUKEHUI, MOJIETH TOJJOBHOT'O MO3Ta pa3IMYHbIX KUBOTHBIX.

JlaGopaTopHasi padoTa «/3yueHne TKaHEN! pACTEHUID).

JlabGopaTopHasi padoTa «/3yueHue TKaHeN )KUBOTHBIXY.

JlaGopaTopHas padorta «/3yueHne opraHoB IBETKOBOT'O PACTEHUS» .

Tema 10. Pa3MHOKeHHEe U pa3BUTHE OPraHU3MOB

DopMbl Pa3MHOKEHHUSI OPraHM3MOB: OecroJioe (BKJItoYas BEreTaTMBHOE) U
nosioBoe. Buapl  0ecnosioro  pa3MHOXKEHUS: TOYKOBAaHUE, CHOPYJIALMS,
(dparMeHTalys, KJIOHUPOBaHUE.

[TonoBoe pazmuoxkeHue. llonoBeie KieTkH, wian ramersl. Meio3. Cragun
Mmeno3a. [loegenue xpomocom B merose. Kpoccunrosep. buosiornuecknii CMbICIT
Meio3a M TMOJIOBOrO mpoiecca. Melo3 M €ro MeCcTO B >KM3HEHHOM IIMKIIE
OpTraHu3MOB.

[IpenzapoasiiieBoe pazputue. I'amerorenes3 y »uBoTHBIX. [1os10BbIE Kene3sbl.
O6pazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. Criepmarorenes3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpEHHEe M HSMOPUOHAILHOE pa3BUTHUE >KUBOTHBIX. (CrocoObI
OIUIOAOTBOPEHUS : HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBunyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3 ). D MOPHOJIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgocere3 — 00Ha u3 21aHbIX NPodIeM IMOPUOIOSUU.
Konyenyusa mopgoecenos u mooenu mopghoceneza. Ctanum >MOpUOTEHE3A
XKUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbl  1npoOrieHws.
Jemepmunuposannoe u HedepmuHuposannoe opoonenue. bracmyna, munvl
onacmyn. OCOOCHHOCTH APOOJICHHS MIICKOTMTAIONIMX. 3apOIBIIICBBIC JIMCTKU
(racTpyssiius). 3aKiaKa OpraHoB M TKaHEW W3 3apO/IbIIIEBBIX IUCTKOB. B3auMuoe
BIIMSIHUE YacTel pa3BUBAIOIIETOCS 3apojbliia (dMOpPUOHATBHAS WHIYKIIHS).
3aknagka TUlaHA CTPOCHUSA JKMBOTHOTO Kak pe3yiabTaT HMepapXUUeCKUX
B3aUMOJICHCTBUN TeHOB. BiusHue Ha 5MOpHOHAIBbHOE Pa3BUTHE PAa3IUUHbBIX
(hakTOpOB OKpYXKAIOIIEH CPEIbI.

Poct u pa3Butue xuBoTHBIX. [locTomMOpuonansubiii nepuon. Ilpsimoe u
Henpsimoe pa3sutue. Pa3Butue ¢ meramopdo3oM y OECMO3BOHOYHBIX U
IIO3BOHOYHBIX >KMBOTHBIX. BHOJIOrm4yeckoe 3Ha4yeHUE IPSMOr0 M HEMPSIMOIo
pa3BUTHS, UX PacIpOCTpaHEHUe B Mpupoje. TUIbl pocTa KUBOTHBIX. DakTopsl
PEryJSIIUN pOCTa )KUBOTHBIX U YesoBeka. CTaauu moCcTIMOPUOHATBHOTO Pa3BUTHSA



y )KMBOTHBIX U 4esioBeKa. [leproasl oHTOreHe3a yenoseka. CtapeHne u CMepTh Kak
OMOIOTHYECKHE IPOIIECCHI

Pasmuoxenne u pazButue pactenumit. ['amerodur u crmopodut. Metio3 B
KU3HEHHOM ITnKJIe pacTenuid. OGpa3zoBaHue CIop B Ipoliecce Meiio3a. ['ameroreHes
y pacteHuii. OTUIOJOTBOPEHUE U PA3BUTHE PACTUTENLHBIX OPTaHU3MOB. J[BOIHOE
OIUIOAOTBOPEHUE Y IIBETKOBBIX pacTeHui. OOpa3oBaHUe U Pa3BUTHE CEMEHHU.

MexaHn3Mbl PEryJISIlMU OHTOTEHE3a Y PACTEHUN U JKUBOTHBIX.

JleMOHCTPALMH

IHoptpersr: C. I'. HaBamn, X. [lIneman.

Tabmuer 1 cxembl: «BereratmBHOE pa3MHOXKeHHE», « Tumbl Oecrosioro
pa3MHOXKeHUsD», «Pa3MHOXEHUE XJIAMUJIOMOHAIbDY, «Pa3MHOMXKEHUE SBIIICHBI»,
«PazmHoxkeHue ruapei», «Meiosy, «XpomocoMmbl», «I'amerorenesy», «CtpoeHue
AUUEKIIETKH U criepmaTo3ousa», « OCHOBHbIE CTaquM OHTOTEHE3a», «lIpsamoe u
HEMpsSIMO€ pa3BuTue», «Pa3BuTue Maiickoro xkyka», «Pa3Butue capaHum,
«Pa3Butne marymkm», «/{BOMHOE OIUIOIOTBOPEHHE y LBETKOBBIX PAaCTECHU,
«CTpoeHue ceMsH OTHOJOJIbHBIX U ABYJOJbHBIX PACTCHUI, « KU3HEHHBIN UK
MOPCKOM KaryCTh», « JKU3HEHHBIN LUK MXa», « JKU3HEHHBIN [IUKJT TTAITOP O THUKD,
«KU3HEHHBIN IUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpOMpEnaparbl sIHUEKICTOK U
CIIEPMATO30UI0B, MOAEND « LMK pa3BUTHSA JATYILIKIAY .

JlabopaTopHasi padora «3yueHne CTpOCHHS MOJOBBIX KJIETOK HA FOTOBBIX
MHUKpOTIpEnaparax».

IIpakTnyeckas padora «BbIsiBI€HHE NPHU3HAKOB CXOJCTBA 3apOJbILIEH
MMO3BOHOYHBIX ’KUBOTHBIX).

Jlabopatopnass padora «CTpoeHME OpPraHOB PA3MHOKEHUSA BBICIINX
pacTeHUn.

Tema 11. I'eHeTHKa — HAyKa O HACJIEACTBEHHOCTH M H3MEHYUBOCTH
OPraHu3MoOB

HcTopusi CTaHOBJIEHUS U Pa3BUTHUS TeHETUKY Kak Hayku. PaboTtel I'. Menpens,
I'. ne ®pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B PA3BUTUU I'€HETUKH.
Pa6oTst H. K. Koneniosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapnieuenxo,
10. A. ®unmunuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE T€HETUYECKHUE MOHATUS U CUMBOJIbL. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJIeNIbHBIE TEHbl, AJIbTEPHATUBHBIC NPU3HAKW, JOMHHAHTHBIA W PELECCHUBHBINA
MPU3HAK, TOMO3UI0Ta, T€TEPO3UT0Ta, YUCTAs TMHUSI, THOPUJIBI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJbl  TE€HETUKH: THOPUIOJOTUYECKUH, IUTOJOTHUECKUIA,
MOJIEKYJIIPHO-T€HETUYECKHM.

JeMoHCcTpauuun



[loptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. W.
Basunos, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabymue! 1 cxembl: «MeTo1bl TeHETUKNY, « CXEMBI CKPELMBAHUS .

Jlabopatopnass padGora «/[po3odunma Kkak OOBEKT T'E€HETUYECKUX

UCCIIEIOBAHUI .
Tema 12. 3axK0HOMEpPHOCTH HACJICACTBEHHOCTH
Monorubpuanoe ckpemmBanue. IlepBbiii 3akoH MeHaens — 3akoH

enruHooOpa3us ruOpUIOB nepBoro nokoseHus. [Ipasuno gomunupoBanus. Bropoi
3aKkOH MeHzensa — 3aKOH pacILUCIUICHUs IPU3HAKOB. llUTOsMOrMUeckue OCHOBBI
MOHOTHOPHIHOTO CKpELIMBaHUs. [ MoTe3a YMCTOTHI FaMeET.

AHanmusupyrolee CKpelmuBanue. [[poMexyToUHbIN XapakTep HacCJIEI0BaHMsL
Pacmiennenre npu3HaKoB IIPY HETIOJHOM JJOMUHHPOBAaHUM.

JuruOpunnoe ckpeuwBanue. TpeTuil 3akoH MeHenst — 3aK0OH He3aBUCHUMOTO
HacJIeJ0OBaHuUs IPU3HAKOB. [[uTonornyeckue 0CHOBBI TUTMOPUTHOTO CKPELMBAHMSL.

CuersieHHoe HaclieqoBaHue npusHakoB. Pabotel T. Moprana. CremienHoe
HACJICIOBAaHUE T'€HOB, HAPYIUEHUE CUEIUICHUS MEXAY TIeHaMH. XPOMOCOMHAI
TEOPUS HACIIEACTBEHHOCTH.

['enerrka nosia. XpoOMOCOMHBIM MEXaHU3M OIPEAENEHU M0JIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBL ['OMOTaMeTHbId U TeTeporaMeTHel moJ. ['eHernueckas
CTPYKTypa MOJIOBBIX XpOMOCcOM. HacnenoBaHue Npu3HAKOB, CLETUIEHHBIX C MOJIOM.

['eHoTHN KaK 1es10CTHAA cucTema. [I1eloTponus — MHOKECTBEHHOE JIEVCTBHE
reHa. MHOXECTBEHHbIM auienn3M. B3auMoIencTBue HealIeNbHbIX TI'€HOB.
KommmementapHocTs. Dnuctas. [lommmepust.

['eHeTHYECKMI KOHTPOJIb PA3BUTHS PACTEHHI, )KUBOTHBIX U UEJIOBEKA, a TAKKE
(GU3NOJOTUUECKUX  TPOIECCOB, TOBEACHUS W  KOTHUTHUBHBIX  (PYHKUHUH.
['eHeTueckue MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMO/ICHCTBUS «XO0351H
— Mapas3uT» U «XO03SIMH — MHUKpOOMOM». ['eHeTmueckue acmeKThl KOHTPOJA U
M3MEHEHUS HACJIEeCTBEHHON MH(POPMAIIMH B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpanumn

IToptpersr: I'. Menaens, T. Mopras.

Tabmuuet 1 cxembl: «IlepBbiit U BTOpoO# 3akoHBl Mennens», « Tperuit 3akoH
Mennens», «AHaIM3HUpYIOLIEE CKpenmBaHue», «HemnosHoe TOMUHUPOBaHUEY,
«CuerieHHOE HaclieoBaHWE MPU3HAKOB y Apo3oduisl»y, «['eHetnka momay,
«Kapuotunn 4emoBeka», «Kapuotunm gpozodunbly, «Kapuotum nOTUIBY,
«MHOKeCTBEHHbBIN aliennu3My, « B3aumMoaericTBUE TEHOB)).

OOGopynoBanue: MOAEHb JUIA JEMOHCTpAlid 3aKOHOB €IWHOOOpa3us
TUOPUIOB TEPBOrO TMOKOJEHHS] M PpACIICIUICHUS] TMPU3HAKOB, MOJENb I
JIEMOHCTpAIMM 3aKOHA HE3aBUCUMOIO HACJEIOBaHUS MPU3HAKOB, MOJIENb JJI



JEMOHCTpPAlMM CLEIUIEHHOTO HACJIEAOBAaHUs IIPU3HAKOB, CBETOBOM MMKPOCKOI],
MUKpoTnpenapar: «po3odumar.

IlpakTnueckass padora «l3yuenue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUs y 1Pp030(PUIbI».

IIpakTnueckass padora «V3yueHwe  pe3yiabTaTOB  JAUTHOPHIHOTO
CKpPEUMBAHUS y 1PO30(QUIIBD».

Tema 13. 3axoHOMEpPHOCTH H3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeAsl npu  (HOPMUPOBAHUMU (PEHOTHIIA.
N3meHunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbBIC NPU3HAKU. Buibl
W3MEHYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBEHHAS.

MonudukaiionHass U3MeHYMBOCTh. Posib  cpenbl B (popMupoBaHUM
Moau(puKauMOHHON n3MeHunBocTH. Hopma peakunn npusHaka. BapuanmoHHBIN
psan u BapuanmoHHas kpuBas (B. Horanncen). CpoiicTBa MoJau(pUKallMOHHON
U3MEHYMBOCTH.

['eHOTHIIMUECKAS N3MEHYMBOCTH. CBOMCTBA FTEHOTUITNY €CKOM N3MEHUYMBOCTH.
Buabl reHOTUIHY€CKOM N3MEHYMBOCTU: KOMOMHATUBHAS, MyTallMOHHASI.

KoMOuHaTuBHAass M3MEHUYMBOCTh. Mei03 U TMOJOBOW MpOIECC — OCHOBA
KOMOWHATUBHON U3MEHYMBOCTH. POJIb KOMOMHATUBHOM N3MEHYMBOCTHU B CO3JaHUM
TeHETUYECKOTO Pa3HO00Pa3us B Ipe/Ienax 0JTHOTO BUA.

MyTtanmoHHass W3MEHYMBOCTb. BHIBI MyTalMii: T€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUMPOBAHHbBIE MyTaUWW. SaepHble U
nuToIUIa3Marnyeckue Myrauud. ComMaTH4yecKre W MmoJioBble MyTauuu. [IpuyunHel
BO3HUKHOBEHHA MyTalMil. MyTareHpl ¥ UX BIMSHHE Ha OPraHU3MBL
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTMYECKUX PSANOB B
HacnenctBeHHou mameHunBoctu (H.M. BaBuion). BHesgepHas M3MEHYHMBOCThH U
HACJIEICTBEHHOCTb.

OnuceHemuxka U INUSECHOMUKA, pPOTb INUSEHEMUYECKUX (HaKkmopos 8
HACNe008aAHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOB.

JeMoHCcTpanun

IToptpersr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmupr u  cxembl: «Buasl u3MeHuMBOCTHY», «MoaudukaroHHas
W3MEHUYUBOCTDY, «KoMOuHaTuBHas W3MECHUYHUBOCTDY, «Meiio3sy,
«OmnonoTBopenHuey, «I enernueckue 3a00JIeBaHNs YeIOBEKa», « BUmabl MyTarmii.

O6opynoBaHue: KUBbIE U TepOapHbIC FK3EMIUIPHl KOMHATHBIX PacTEHUIA,
pucyHku (potorpadun) >KUBOTHBIX C Pa3IMYHBIMU BUAMU U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEH
MOIU(MUKAMOHHON W3MEHUYMBOCTH. l[locTpoeHue BapHallMOHHOTO psjaa U
BAPUALMOHHOU KPUBOW.



IIpakTuyeckass padora «Myramun y Jgpo3o¢mibl  (Ha  TOTOBBIX
MUKpOTIpenaparax).

Tema 14.'eHeTHKA YeJI0BEeKA

Kapuotun yenoBeka. MexayHapoaHas IporpaMma MCCIEIOBAaHUS T'€HOMa
yenoBeka. Meronbpl  M3ydEHMSI TEHETMKM  YEJOBEKAa:  TIE€HEAIOTHUYECKUH,
OJIM3HEILIOBBIM, LIMTOTr €CHETUYCCKHUIM, MOIMYJISIIUOHHO -CTATUC TUY €C KU,
MOJIEKYJISIPHO-T€HETUY €CKHIA. CoBpeMeHHOe OIpENETCHUE TEHOTHIIA:
MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[M[P-anam3a. HacnencTBeHHbIe 3a00ieBaHUS YeTIOBEKa. | eHHbIE U XPOMOCOMHBIC
OoJie3HM dYeTOBeKa. bOJE3HW ¢ HACIEACTBEHHOW MPEApacmoioKEHHOCTHIO.
3HaYE€HHE MEIUIIMHCKOW F€HETUKU B MPEAOTBPAIICHUM U JICYEHUN T€HETHYECKUX
3a00JieBaHMI YenoBeka. MenUKOo-TeHETUYeCKoe KOHCYJIbTUpoBaHue. CTBOJIOBbIE
KJIeTKH. [IoHSATHE «TE€HETUYECKOTO Ipy3a». DTUUECKUE ACTIEKThHI UCCJIEIOBAHUN B
00J1acTh peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOphl MOBBIIICHHON YYBCTBUTEIHLHOCTH YEJIOBEKa K
bu3UYECKOMY U XUMUYECKOMY 3arpsi3HEHUIO OKpY>Karolel cpeabl. I'eHeTnyeckas
MPEIPACTIONOKEHHOCTD YEIIOBEKA K TATOJIOTHSIM.

JdeMoHCTpanun

Tabmuupl 1 cxembl: «Kapuotun uenoBeka», «MeToabl U3yUYeHHs] TEHETUKU
yesjoBeKay, «I'eHeTnueckue 3a00IeBaHUs YEJIOBEKaY).

IpakTnueckas padora « CoCTaBlIEHUE U AHAJIU3 POJIOCTIOBHOMNY.

Tema 15. Cenexkunsi Opranu3MoB

JlomecTukanus u cenekus. 3apoxKICHUE CEICKIUNA U JOMECTUKALINU. Y UEHUE
H. W. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOT000pasusi KyJIbTypHBIX
pactenuid. Poib cenexkuym B CO34aHUH COPTOB PACTEHUH U ITOPO 1 )KUBOTHBIX. COpT,
opojia, ImraMM. 3aKOH TOMOJIOTUYECKHX Psi10B B HACJIEICTBEHHO M N3MEHYHNBOCTH
H. M. BaBusoBa, ero 3HaueHue JJ1s CENEKIIMOHHOM pabOoTHhI.

Mertonipl CEeNeKIMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM M
VHIUBUIYAJIbHBIN. DTarel KOMOMHAIIMOHHOU CEJICKIIUH. HUcnrwiTanue
MPOU3BOJUTENCH MO MOTOMCTBY. OTOOp MO TEHOTUITY C TOMOIIBIO OIIEHKH
dbeHoTHIIa TOTOMCTBA M OTOOP MO0 T€HOTHIY ¢ moMoIbio aHanu3a JJHK.

HcKycCTBEHHBIE ~ MyTareHe3 Kak  METOJl  CEJICKIIMOHHOW  paloThI
PagyanroHHBIN 1 XMMAYECKUM MYTareHe3 Kak UCTOYHUK MYTallUWd y KyJIbTyPHBIX
dbopM opranm3MoB. VMcmosnb3oBaHWE TEHOMHOTO PEAAKTUPOBAHHMS M METOJIOB
pexkomOuHanTHRIX JIHK 11 mostydeHust uiCX0THOTO MaTepHaia JJ1sl CeNEKIINH.

[Tosmyuenue MOJIMIIJIOUIOB. BrytpuBugoBas rUOpPUIN3aIWS.
bmskopocTBeHHOE — CKpemuBaHuWe, Wi HHOpwawHT.  HepoacTBenHoe
CKpCIIMBaHWE, WM ayTOpuUAMHT. ['eTepo3uc m ero mpuyuHbL. Mcmomp3oBanue
rerepo3uca B cenekiuu. OtmanénHas rudpuausanus. [Ipeogonenue Oecriioams



MEXBUAOBBIX THOPHUIOB. J{OCTHKEHUS CENEKIIMU PACTEHUIN U JKUBOTHBIX. « 3e1€Has
DesooYUsLY.

CoxpaHeHre 1 U3y4eHUe TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JTUKUX pOANYEH IS CO3JaHHUs HOBBIX COPTOB U THOPHIIOB CEIbCKOX03IMCTBEHHBIX
KyIbTYp. /H3yuenue, coxpanenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMBICNIOBbIX  JCUBOMHBIX 6 YENAX YIVHUEeHUSA
CYWecmeyiouux U co30aHus HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUucie C
NPUMEHEHUEM COBPEMEHHBIX MEeMO008 HAYUHbIX UCCIE008AHULL, NepedosbliX UOeU U
nepCcnekmueHbIX MexHoN02U.

JleMOHCcTPALIMH

[loptpers: H. Y. Basunos, . B. Muuypun, I'. [I. Kapneuenxo, II. Il
Jlykpsanenko, b. JI. Actaypos, H. bopanoyr, /1. K. bemnses.

Tabmuup! u cxembl: «LIeHTpBI MPOUCX0XKTIEHUSI U MHOTOOOpa3Hst KyJIbTYPHBIX
pacTeHHiD, «3aKOH F'OMOJIOTUYECKHUX PSAJOB B HACJIEACTBEHHOW U3MEHUYUBOCTI,
«Metoasl cenekiumy, «OTaanéHHas rudpuanzanus», « MyrareHes».

JlaGopaTopHasi padoTa «/3yyeHue cOpTOB KyJbTYpPHBIX PACTEHUM U MOPOJ
JIOMAITHUX )KUBOTHBIX) .

JlabopaTopHas padora «M3ydeHue METOJ0B CEICKIIUA PACTEHUID.

IIpakTnyeckas padora «IIpuBuBKa pacTeHU».

IKeKypcuss «OCHOBHBIE METOJBI M JOCTMIKEHHUS CEJIEKIIMM PAcTEeHUM H
YKUBOTHBIX (Ha CEJEKIMOHHYIO CTaHLUIO, IJIEMEHHYO bepmy,
COPTOUCHIBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3SUCTBO, B JIAa0OpaTOpHIO
arpOyHHMBEPCUTETA UJIM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJI0TMs ¥ CHHTEeTHYECKAS 0MOJIOTUSA

OOBEKThI, UCTOJIb3yEMbIE B OMOTEXHOJOTHM, — KIETOUHBIE W TKaHEBBIC
KYJbTYPHI, MHKPOOPTaHU3MBbL,  HX XapAKTEPHUCTHUKA. TpaguuroHHas
OMOTEXHOJIOTHA: XJIEOOTICUCHUE, TOJYyYEHHE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOJEnMe. MukpoOuonornueckuii cuHte3. OOBEKTHI MHUKPOOUOJIOTUUYECKHUX
texHoJioruil. [I[pon3BoicTBO O€Ka, aMUHOKHCIIOT U BATAMHUHOB.

Co31aHre TEXHOJIOTH M MHCTPYMEHTOB LIEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUS TEHOMOB C LIETbI0 NOJYYEHUSI O PTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KalX HE BCTPEUaIOIIecs B MPUPOAe OMOCUHTETUIECKUE Ty TH.

Knerounass unxenepus. MeToapl KyJbTypbl KJIETOK UM TKaHE pacTEHUH U
KUBOTHBIX. KpuoGankm. Comarnueckas THOpUAM3ANMSA W COMATHYCCKUA
smOpuroreHe3. Mcmonp3oBaHue TamioW0B B CEJCKIMH pacTeHui. [lonyuenue
MOHOKJIOHAIbHbIX anmumen. Flcnonvb3o6anue MOHOKIOHANbHBIX U NOAUKIOHATbHbIX
anmumen 6 meouyuHe. VICKYCCTBEHHOE OIUIOAOTBOpeHUE. PexkoHcTpykims
SUIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METO/ TpaHCIUIAHTALUU SIJIEP KIIETOK.



Texnonoauu 0300po6nenus, Kyibmueupo8arus U MUKPOKIOHATbHO2O PASMHONCEHU
CeNbCKOXO03AUCNBEHHBIX KYIbMYP.

XpOMOCOMHAasl M TEHHasg HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHcTpynpoBanue pekomOnHaHTHEIX JIHK. Co3z0anue mpanceennvix opeanusmos.
JloCTMKEHUS U TEPCIIEKTUBBI XPOMOCOMHOW M TEHHOM MHXKEHEPHUU. DKOJIOTUYECKIE
Y 3TUYECKHUE POOJIEMbI TEHHON MHKEHEPUU.

Menununckue 6norexnosnoruu. [loctreHomHast mudposas meauiuHa. TP -
TUarHOCTHKA. MeTaOoJIOMHBIN aHamu3, TEHOIEHTPHUYECKUH aHaIM3 MpoTeoMa
YeJIOBEeKa ISl OLICHKM COCTOSIHUS €ro 340pOBbs. VCIonb30BaHHE CTBOJIOBBIX
kietok. Taprernas Ttepamusa paka. 3D-OuoummkeHepuss 11 pa3pabOTKH
(yHIaMEHTATbHBIX OCHOB MEAMIMHCKUX TEXHOJOTHUW, CO3/IaHHS KOMIUIEKCHBIX
TKaHEl COYETaHMEM TEXHOJIOTUW TPEXMEPHOro OMOnpHUHTUHTA U cKaddoIIuHra
JUISL pELLIEHUS 3a1a4 [IEPCOHAIN3UPOBAHHON MEIULIMHBI.

Co3anue BEKTOPHBIX BaKIMH C LENbI0 0OecrieueHrss KOMOWHUPOBAHHOM
3ammThl OT BOo30yaurteneid OPBH, ycTaHOBIieHME MOJEKYISAPHBIX MEXaHHU3MOB
¢byukunonupoBanusa PHK-conepxaimx BUpyCcOB, BbI3BIBAIOIIMX 0CO00 ONAcHbIE
3a00JIeBaHMsI YETIOBEKA U )KUBOTHBIX.

JdeMoHCTpanun

Tabmuupl u cxemsl: «Mcnonb30BaHNE MUKPOOPTaHU3MOB B TP OMBIIIIEHHOM
IIPOM3BOJICTBEY, « KileTouHas uHKEHEPUs», «I eHHAss MHXKEHEPHSI.

JlaGopaTopuas paboTa «3yueHne 00beKTOB OUOTEXHOJIOT U .

IpakTnueckas padora «llomyueHne MOJOYHOKUCIBIX TPOAYKTOBY.

Jkckypcuss «buorexHONMOrHST — BaXKHEWIAas MNPOU3BOJUTEIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOIOTHYECKOE MPOU3BOJICTBO )».

11 KJIACC

Tema 1. 3apo:kneHue U pa3BUTHE 3BOJIONHMOHHBIX MPEACTABJICHUNA B
ounoJioruu

OomounonHas teopus Y. JlapBuna. IIpennochulki BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas AesaTenbHOCTh Y. [[apBuHa.

JIBroKyIe cuiibl 3BOJIOIMH BUI0B 110 Y. J[apBHHY (BbICOKast HHTEHCUBHOCTb
Pa3MHOXXEHHS OpraHU3MOB, HAcJEJACTBEHHAs HM3MEHYMBOCTb, Oopnba 3a
CYILIECTBOBAHHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnueckoi Teopuu sBosouuu (CTDI). Heltpanbhas
Teopust dBotonMu. CoBpeMEHHas dBOJIOIMOHHAs OWOJOTHA. 3HadeHHe
HBOJIFOLIMOHHOW TEOPUH B (POPMUPOBAHNH €CTECTBEHHO -HAYYHOU Kap TUHBI MUpA.

JeMoHCcTpanun



[loptpersr: Apucrtorens, K. Jinnnen, K. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kionwe, Y. Hapsun, C. C. YerBepukos, 1. W. IlImansraysen, k. Xonneiin, J. K.
bemnses.

Tabmuibl 1 cxembl: «Cuctema xxuBoi mpupo bl (o K. JIunuero)y», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm GpopMupoBaHHs IPUCTIOCOOICHUH Y
pacTeHuil u kUBOTHBIX (10 Jlamapky)», «KapTa-cxema Mapmipyra myremectsus Y.
Hapsunay», «Haxonku Y. JapBuna», «@Dopmbl O60pbOBI 3a CYIIECTBOBAHHEY,
«Ilopoasl romy6Geit», «MHorooOpasue KyiabTypHbIX (opM KamycTsD», «Ilopomsl
JIOMAIITHUX >KMBOTHBIX», «Cxema oOpa3zoBaHusi HOBBIX BUIOB (110 Y. [lapBuny)»,
«Cxema COOTHOILLIEHMS ABWXKYLIMX CHI 3BOTIOIUN», «OCHOBHBIE IOJIOKEHUS
CUHTETUYECKOU TEOPHUH IBOIFOLIUN.

Tema 2. MUKpPOIBOJIIOLHSA U €€ pe3ybTaThl

[Momynsims Kak 3eMeHTapHas equHuIa 3BoJrolud. COBpEMEHHBIE METO/Ib
OLICHKM TE€HETUYECKOT'0 pa3HOOoOpasust U CTPYKTypbl mnomyisiuuil. M3meHeHue
reHo(OHIa TOMYJSIMUM KaK 3JEMEHTAapHOE SBOJIOLUOHHOE SIBJICHUE. 3aKOH
reHernyeckoro pasHoBecus [x. Xapau, B. BaiinGepra.

DnieMeHTapHbie (PakTOphl (ABWKYIIUE CHUJIbI) SBOJIONMHU. MyTallMOHHBIN
npouiecc. KomOunatuBHas U3MEHUYHMBOCTh. [Jlpeild TeHOB —  cliiyyailiHbIe
HEHAIpaBJICHHbIE U3MEHEHUS YacTOT aJUIeied B NOMysIUsIX. DPPEKT OCHOBATES.
Ippexm oOymuinounoeo copaviwika. CHUIICEHUE 2eHeMUYECKO20 PAa3HO0OPA3UsL:
npuuunsl u creocmeust. llposenenue s¢hghexma opetigha 2enos 6 OOILUIUX U MATBIX

NONYIAYUSLX. Murpauuu. N3omauus IIOITYJISALIAN: reorpaguyeckas
(mpocTpaHCTBEHHAs ), Onoaoruyeckas (pernpoyKTUBHas!).
EctectBennblii 0TOOp — Hampamsitoumii  gakrop sBomonuu. DPopmel

€CTECTBEHHOTO OTOOpa: JBWXKYIIMH, CTAOWIM3UPYIONIMMA, PpPa3pbIBAIOIIMIA
(nu3pyntuBHbIi). [lonoBoit oTOOp. BO3HUKHOBEHHE U 3BOJIIOLMS COLMATIBHOTO
MIOBE/ICHUS KUBOTHBIX.

[IpucnocoOIEHHOCT OpPTraHM3MOB Kak  pe3yibTaT  MHUKPOIBOIIOIHN.
Bo3HuKHOBEHME MPUCTIOCOOICHHIA y OpTaHU3MOB. ApoMOp (HO3bI U HTHOATATI TAITHH.
[Ipumepsl mpuctiocoOIeHui y opraHu3MoB: MOp (poIorudeckue, Gru3noIOruIecKie,
OnoxuMuueckue, TnoBeneHYeckue. OTHOCUTENHHOCTh  MPHUCTOCOOJIEHHOCTH
OpTaHU3MOB.

Bun, ero xpurtepunm u cTpykTypa. BupooOpa3oBaHue kak pe3yJbTar
MHUKPOIBOJIONMK. M3omsanus — kmodeBoi (aktop BumooOpazoBanus. [lytn wu
CITOCOOBI BHUJ1I000pa30BaHU: AITIOMaTPUIECKOE (reorpaduyeckoe),
CUMIIaTpUUECKOe  (PKOJOTUYECKOE),  «MTHOBEHHOE»  (MOJMILIOUIU3AIINS,
rubpuauzanus). J[murensHOCTh 3BOIOIUOHHBIX IPOLIECCOB.

Mexanu3mbl (OpMUPOBAHUS OUOJIOTUIECKOT0 Pa3HOOOpa3Hsl.



Ponb 3BoIOIIMOHHO Y OMOI0THH B pa3paboTKe HAy4YHbIX METOI0B COXPaHEHUS
OomopazHooOpa3ns. MHUKPOIBOIIONKS W KOIBOJIIOIHUS MApa3sUTOB U HX XO3S5CB.
Mexanu3mbl GOpMHUPOBAHUS YCTONYMBOCTH K AHTUOMOTHKAM U CITIOCOOBI OOPHOBI C
HEH.

JleMoHCcTPALMH

[Hoptpersr: C. C. UerBepukos, O. Maiip.

Tabmuupl 1 cxeMbl: «MyTamoHHas W3MEHUYMBOCThHY», «llomymsimuonHas
CTPYKTypa BUa», «CxeMa nposBieHus 3akoHa Xapan—BaiinOepray, «[puxkyiue
CHUJIbI 3BOJIIOLUNY, « DKOJOTHYECKass U30JAIMS MOMYIAIUNA CeBaHCKOM (dopemy,
«"eorpaduueckas U301 JIMCTBEHHUIIBI CUOMPCKOM 1 TMCTBEHHUIIBI JaypPCKOID,
«lTonynsMoOHHBIE BOJHBI YUCJIEHHOCTH XUIIHUKOB U KEPTB», «Cxema IelCTBUs
€CTECTBEHHOT0 0TOOpa», «DopMbl 00pHOBI 3a CYIIECTBOBaHUEY , « UHAYCTpHATIBHBIN
MenaHu3sM», <«OKuBble  uckomaemble», «IIOKpOBUTENBCTBEHHas  OKpacka
XKUBOTHBIX», «lIpenynpexnaromas oOKpacka KUBOTHBIX», «DHU3MOJOTHYECKUE
anantaiumy, «IlpucrnocoOseHHOCT, OpPraHU3MOB U €€ OTHOCHUTEIbHOCTBY,
«Kpurepun Buna», « Bunpi-aBoiinukny», « CTpykTypa Buga B mpupoe», « Crocoobl
BU000pa3zoBaHus», «['eorpaduueckoe Bu1000pa3oBaHue TpEX BUAOB JIAHIBILLIEH,
«IKOJIOTUYECKOE BUI000pa30BaHuEe BUIOB CUHUILY, «lloauImionasl pacTeHUd,
«KarmycTHO-peaeuHbI i THOpUD).

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMA HACEKOMBIX, Uydesia NTULl U
3BEpel ¢ MpuMepaMu pa3IMuHbIX IPUCTIOCOOICHUH, Uyderna NTUI U 3Bepeil pa3HbIX
BUJIOB, TepOapuu pacTeHuidl OJM3KUX BUAOB, 00pa3OBaBUIMXCS Pa3IUUHBIMU
criocobamu.

JlaGopaTopHasi pabota «BrisBieHNE H3MEHUHBOCTH Y 0COOEH O/THOTO B,

JlaGopaTopnasi pabora «IIpucnoco6meHuss OpraHU3MOB M KX OTHOCUTEIbLHAs
11e1ecCO00pa3HOCThY.

JlaGopaTopnass padora «CpaBHeHHE BHUIOB MO MOP(HOJIOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOIUSA U €€ pe3yJIbTATHI

Meronbpl  HW3ydeHMST MAaKpOA3BOMIOLMU. [laleOHTOJIOrHUECKHE  METObI
uzydeHus: ososonud. llepexomgusie ¢GopmMbl U (PUIOTEHETUYECKUE  PAIbI
OpTaHU3MOB.

buoreorpaduueckue mMeroansl uzydeHust sBoonuu. CpaBHeHue ¢GJOpbl U
dayHbpl MaTepukoB U OCTPOBOB. buoreorpaduueckue o6macty 3emum. Bumbi-
SHAEMUKH U PEIUKTBHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKUE METOIbI U3YUEHUs
IBOIOIMM. ['€HEeTMYEeCKHEe MEXaHU3Mbl SBOJIIOLIMA OHTOTEHE3a W TOSIBICHUS
ABOJIIOLMOHHBIX  HOBIIECTB. ['OMOJIOTHYHBIE W  AHAJIOTMYHBIE  OPraHbL
Pynumenrtapueie  opranel ©  araBu3Mbl.  MOJEKYJIAPHO-T€HETUYECKHUE,



OMOXMMHUYECKHUE M MATEMATUYECKUE METOIbI M3YyUEHUS IBOJIIOIUH. ['OMOI0TrHUHbIe
reHbl. COBpeMEHHBIE METOIbI TIOCTPOCHUS (PUITOTCHETHUECKHX JIEPEBHEB.

XPOMOCOMHBIE MyTALlMK U DBOJIFOLIAS TEHOMOB.

OO6mme 3aKkOHOMEPHOCTH (TpaBuia) dBOIOIMU. [Ipunyun cmenvl GyHKYUI.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIFOLIUH.

JleMOHCcTPALMH

[Hoptpersl: K. M. bap, A. O. KoBanesckuii, @. Mrosep, O. I ekkensb.

Tabmuupl 1 cxembl: « DUIIOTEHETUYECKUN Psil JIOWAAN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepel», «Creronedanb», «Punnodute»y, «CeMeHHBIC
nanopoTHukn», «buoreorpaduueckue 30Hbl 3eMiam», «/lpeiidp KOHTHHEHTOBY,
«Penukte», «HauyanbHble cTaguu SMOPUOHAIBLHOTO Pa3BUTHUS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W AaHAJIOTMYHBIE OpTaHb», «PyIUMEHTbD,
«ATaBU3MBI», «XpOMOCOMHBIE Ha0OphHl Ye€lIOBEKa W MIMMMaH3e», «lJaBHbIC
HaMpaBJICHUS YBOIOIUI, « OOI11I1E 3aKOHOMEPHOCTH 3BOJIIOLIAN .

OO6opynoBaHue: KOJUIEKLMH, TepOapuu, MYJSIKM HCKOMAEMBIX OCTATKOB
OPTaHU3MOB, MYJISIKU TOMOJIOTUYHBIX, aHAIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKLIMN HACEKOMBIX.

Tema 4. IlpoucxoxaeHue ¥ pa3BUTHE )KU3HU Ha 3emuie

Hayunble runoTe3bl NPOUCXOXKACHUS XKU3HU Ha 3emiie. AOHOreHe3 u
na”Hcnepmus. JloHaydHble IPECTaBICHUS O 3apOKIACHUU KU3HU (KpPEallMOHU3M).
['MnoTe3a NOCTOSTHHOTO CaMO3apOKICHUS )KU3HU U €€ OITPOBEPIKEHNE OnbITaMu D.
Penu, JI. Cniasmmannanu, JI. Ilactepa. [IporcxoxaeHue >ku3HU U aCTPOOHOJIOTHS.

OcHOBHBIE STaIbI HEOPTaHUYECKOU SBOJIIOIHH. [Imanerapnas
(reosioruyeckasi) SBOJIONUS. XHUMHUYECKass HBOMIONUS. AOUOTEHHBIA CHUHTE3
OpTaHUYECKHUX BewecTB u3 Heopranudeckux. Omeir C. Mmmiepa u I'. HOpn
O6pazoBanue nomMepoB u3 MoHoMepoB. KoanepBatHas runote3a A. M. Onapusa,
runore3a nepBuyHoro OymboHa JIk. XousgeilHa, reHernueckas rumore3a I
Mémnepa. PuGo3umser (T. Yek) u rumoreza «mupa PHK» V. ['unbepra.
®opmupoBaHrue MeEMOpPAH U BO3SHUKHOBEHUE MPOTOKIIETKH.

Hctopus 3emi u MeTO bl €€ n3yueHusi. Ickonaemple OpraHny eCKUe OCTaTKH.
['eoxpononorus u e€ meroapl. OTHOCUTENNbHAA U A0COJIOTHAS T€OXPOHOJIOTHS.
['eoxpoHOIOrHYeCcKas MKajia: 30HbI, 3PbI, IEPUOABI, STOXU.

HauvaibHble 3Tanbl opraHuyeckod 3osronuu. llosiBiieHWe W 3BOJIIOLMSA
NEPBBIX KJIETOK. DBOMIOIMS MeTaboim3Ma. Bo3HUKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJIoT MEPBhIX Ha 3eMJie COOOIIECTB.
CtpomarosmTsl. [I[pOKapruOTHI M YKapHUOTBHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOTEHE3). D BOIIOLUOHHOE NP OUCXOKICHUE
BUpPYCOB. [IpoMCXOXIE€HNE MHOTOKJIETOYHBIX OpraHu3MoB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tanbl 3BOJIOLUMHU BBICHIUX pacTeHWH. OCHOBHbBIE apoMOP(O3bI
pacteHnid. Bpixon pactemuit Ha cymry. llosiBieHue cHopoBBIX pacTeHUU U
3aBoeBaHne umMu cymM. CemeHHbple pacteHus. I[IpoumcxoxkaeHue LIBETKOBBIX
PacCTEHHUHN.

OcHOBHBIEC 3Tafbl 3BOJIOIMUH KUBOTHOTO MHUpa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Benpackas dayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
TUMOB. [lepBbIe XOpIOBBIE )KUBOTHBIE. JKH3HBb B BOJIE. DBOIONMS MO3BOHOYHBIX.
[Ipoucxoxaenne ampuoOunii u pentunuil. IIpoucxoxaeHne MICKONUTAOLMX U
ntul. [IpuHoun  kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MM03BOHOYHBIMHU KUBOTHBIMH CYIIIN.

Pa3zButne xu3HuM Ha 3emMie MO 3paM M NEPUOAAM: apXeu, MPOTEPO30H,
najgeo30M, Me3030i1, kaiitHo30M. O0111as XapaKTepUCTUKA KJIIMMAaTa U T€0JIOTMYeCKUX
npoieccoB. [losiBieHre 1 pacUBET XapaKTEPHBIX OPraHU3MOB. YTJI€00pa30BaHUE:
€ro YCJIOBUS U BIMSHUE HA Fa30BbIM COCTaB aTMOC(EPHI.

MaccoBpi€ BBIMUPaHHUSI — 3KOJIOTUYECKUE KPU3UCHI Tponuioro. [IpuuuHel n
CJIEICTBHASL MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIN DKOJOTHYECKUA KPHU3UC, €ro
ocoOenHoctu. [Ipobiema coxpaneHus: 6nopazHooOpa3us Ha 3emiie.

CoBpemeHHasi cucTeMa opraHuyeckoro mupa. [IpuHuunel kinaccudukanuu
opraan3MoB. OCHOBHBIE CUCTEMATUUYECKHUE IPYIIIbI OPTaHU3MOB.

JdeMoHCcTpanuun

[Toptpersr: @. Peau, JI. Cnamanuanu, JI. [Tactep, . 1. Meunnkos, A. WM.
Omnapun, JIx. Xongenn, I'. Mémnep, C. Mumiep, I'. FOpu.

Tabmuip! u cxembl: «Cxema onbita . Penny», «Cxema ombita JI. [lacTepa mo
U3YUYEHUIO CaMo3apoaeHus xku3Hnw», «Cxema ombita C. Mwmepa, I'. FOpw,
«JTanbl  HEOPTaHMYECKOW  ABOIOIMW», «['€oXpoHOJOrMyeckas  IIKajiay,
«HauanbHble 3Tanbl OpraHUYECcKOM 3BOIOLUNY, «CxemMa 00pa3zoBaHUs SYKapHOT
nyréM cuMmOuoreneza», «Cucrtema XUBOU mpupoab», «CTpoeHue BHUpPYCA,
«Apomopdo3bl pacteHuit», «Punnoputh», «OIHOKIETOYHBIE BOJIOPOCTD,
«MHOrokJeTounsie Boaopocim», «Mxw», «llanmopotHukm», «l'omocemeHHbIe
pacteHus», « Oprassl IBETKOBBIX pacTEHUIN», « Cxema pa3BUTHS )KUBOTHOTO MUP»,
«Apomop o3l KUBOTHBIX», «IIpocTteiinmey, « Kumeuynononoctheiey, «Ilnockue
yepBw», «Unenuctonorue», «PbvIOb», «3eMHOBOMHBICY, «lIpecmbIkarommecs,
«IItnnpy, « Mitlekonuraromme», «Pa3BuTre )KU3HU B apXEUCKOU 3pe», «Pa3Burue
JKU3HU B NPOTEPO30MCKON 3pe», «Pa3zBUTHE XU3HM B NAICO30HMCKOM 3Pey,
«Pa3BuTHre KnU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KM3HU B KATHO30MCKOU DpEy,
«CoBpeMeHHasi cUCTEMa OPTAaHUYECKOTO MUPAY .



O6GopynoBanue: repOapuy pPacTEHUM PAa3IWYHBIX OTHENIOB, KOJUICKLIUU
HAaCEKOMBIX, BJIAXKHBIE ITPENapaThl )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKLIUN
UTJIOKOKUX, CKEJIETHI T03BOHOYHBIX )KUBOTHBIX, Uy4eNa [ITULL U 3BEPEU, KOJUIEKLIUN
OKaMEHEJIOCTEN, IIOJIE3HBIX HCKOIIAEMBIX, MYJBDKM OPraHUYECKUMX OCTATKOB
OPTaHU3MOB.

BupryaabHas 1adoparopHast padora « MoaennpoBaHue onsIToB Musuiepa—
FOpu no n3yyeHunto abMOreHHOT0 CUHTE3a OPTaHUYECKUX COSTMHEHNI B IEPBUYHON
atMocdeper.

JlabopaTtopHas padora «l/3ydyeHne M ONMCaHUE HCKOMAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB.

IIpakTuyeckass padora «l3ydueHue 0COOEHHOCTEH CTPOEHHUS pPaCTEHUI
Pa3HBIX OTIEIOBY.

IIpakTHyeckas padora «3yueHue 0coOEHHOCTEN CTPOEHUS TO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoskieHue 4eJI0BEKa — AaHTPOIOI €He3

Paznensl n 3amaum aHTPOIIOJIOTHH. METO 1Bl AHTPOIIOJIOTUH.

CTaHOBIIEHHE TPEACTABJICHUNA O MPOUCXOXKICHUU YEJOBEKA. Penuruos3Heie
BO33peHus. COBpEMEHHbIE HAYYHbIE TEOPUU.

CX0acTBO UeNioBeKa ¢ )KUBOTHBIMUA. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMU:  CPABHHUTENIBHO-
Mopdoiorudyeckue, AMOPHUOJIOTUYECKHE, (bu3M0J10T0 -OMOXUMHUYECKHE,
nosesieHyeckre. OTIMYMs 4eaoBeKa OT )KUBOTHBIX. [IpAMOX0kKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta U BTOPOW CUTHAIbHOM
CHUCTEMBI.

JIBrxyime cuibl ((hakTophl) aHTPOIOTEHE3a: OMOIOTHYECKUE, COLIUATILHBIE.
CooTHo1ieHne OMOJIOTUYECKUX U COITUANTbHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcHOBHbBIE CTaJANM aHTpomloreHe3a. PaHHue uenoBexkooOpa3Hble 00E3bsSHBI
(MPOKOHCYIIBI) M paHHUE MOHTHIBI — OOIIME TPEIKUA YEIIOBEKOOOPa3HBIX 00€3bsH 1
JrOAEeH. ABCTPAIIONUTEKH — ABYHOTHE MPEAKH JtoJei. UemoBEK yMenblil, IEPBbIE
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsAMOXO AN U IEPBBIN BBIXO JIFOAEH 3a
npenenst Adppuku. YenoBek reinensoeprekuii — 001mid peaoK HeaH1ep TalTbCKOTo
YEJIOBEKA M YEJIOBEKA Pa3yMHOTO. YemoBEeK HEAHJACPTAIbCKUMNA Kak BHUJ JIKOJIEHU
XOJIOJHOTO Kinmara. YermoBeK pa3yMHbIA COBPEMEHHOIO THIIA, JCHUCOBCKUU
YeJIOBEK, OCBOCHME KOHTHHEHTOB 3a mpenenamu Adpuku. [laneoreneruka u
MaJI€Or€HOMHUKA.

DBOJIOLMSI COBPEMEHHOTO 4enoBeKka. EcTecTBeHHbIM OTOOp B MOMYJISILIUAAX
yeroBeka. MyTalmoHHBIN Tipoliece M mosmuMopdusm. [lomynsanuoHHbBIE BOJHBI,
nperid reHoB, murpanus U «3PQGEeKT 0CHOBATEIS» B MOMYJSIHIX COBPEMEHHOTO
YernoBeKa.



Yenoseueckue pacel. [lomatne o pace. bospmme pacel: €BponeouIHas
(eBpazmiickasi), aBCTpaJO-HErpouaHas  (PKBaTOpHAbHAA),  MOHIOJOMIHASA
(a3marcko-amMepuKaHCKas). Bpemss u myTu pacceneHus: 4elloBEeKa MO IUIAHETE.
EnuHcTBO  4yenoBeueckux pac. HaydyHas  HECOCTOATENBHOCTH  pacu3Ma.
[IprcnoCcoONIEHHOCTh 4YENIOBEKA K pa3HbIM YCIOBUAM OKPYXKAIOIIEH CpENbL
Bnustnue reorpaduueckoil cpenbl v gpeiida reHoB Ha MOP(}OIIOTHIO U (PU3UOJIOTHIO
YEJI0BEKA.

MexnucuuriMHapabple MeToJbl B (u3uyeckodl  (OMOJIOTUYECKO)
AHTPOIIOJIOTUU.  ODBOJIIOLMOHHAs ~ AHTPOIOJIOTHUA W MNaJ€OaHTPOMOJIOTHS
YEJI0OBEYECKHUX MOy, broconuanbHbele UCCaeT0BaHUs TPUPO/Ibl YETOBEKA.
HccnenoBanne K03BOMIOLMHA OMOJIOTHYECKOTO U COLUAIBHOTO B YEIIOBEKE.

JleMOHCTPALMH

[optpersr: Y. lapBun, JI. JIuku, 4. . Porunckuit, M. M. I'epacumos.

Tabmuupl 1 cxembl: « MeTo bl aHTPOIOJIOTUNY, «['0JIOBHOI MO3T YEIOBEKAY,
«YenoBekooOpa3zHble 00€3bAHBI», «CKENEeT YeNoBEeKa M CKEJNET IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «IBUKYIIME CUITbI QHTPOIIOTEHE3a» , « DBOJIIOLIMOHHOE
IpEeBO  4eNoBEKa», «ABcTpaionurek», «YemoBek  ymenbii», «Yenosek
npsIMOXO AUy, «JleHncoBckuil uenosek» «Heanneptanbiphy, « KpoMaHbOHIBD,
«IIpenku yenoBekay, « ITamnbl IBOTIOLMH YETIOBEKay, « Packl uenoBeka.

O6opynoBaHue: MYJSDKM ~ OKaMEHENIOCTeH, MpPeIMETOB MaTepHaIbHOU
KyJIbTypbl TpPEAKOB ueloBeka, penpoaykuuu (dororpaduu) KapTuH C
MU(DOJIOTUYECKUMU U OUOJICHCKUMH CIOXKETaMU TMPOUCXOKACHHS YEJIOBEKA,
¢doTorpadum Hax0I0K UCKOMAEMbIX OCTAaTKOB Y€JI0BEKa, CKEJIET YeJI0OBEKa, MOEIb
yepera yesioBeKa 1 uepera MMIIaH3€e, MOJ1eTb KUCTH YEJI0OBEKA M KUCTH IIMMIIaH3¢E,
MO/IEJH TOPCA ITPEAKOB YEJIOBEKA.

JlaGopaTopHasi pabora «l3ydueHne ocCOOEHHOCTEW CTPOCHHUS CKenera
YEJI0BEKA, CBA3aHHBIX C MPSIMOXOKACHUEM) .

IIpakTHyeckas padorTa «M3ydeHne 5Kk0J0rnYeCKUX aIalTaluil 4eJTOBEKay.

Tema 6. Jxouorusi — Hayka 0 B3aHMOOTHOLICHHMSIX OPraHU3MOB H
HAJOPraHM3MEeHHbIX CHCTEM C OKPYKaIOLIe i cpeaoi

3aposkeHue 1 pa3BUTHE dKoJIoTHH B Tpynax A. I'ymbonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3znensl u 3amauu
9K0J0TUHU. CBS3b HKOJIOTHH C IPYTUMH HAyKaMH.

Meronpl skosoruu. IloneBbie HaOMIOAECHUS. DKCIEPUMEHTBHI B IKOJIOTHH:
npupoaHble M JabopatopHble. MojenupoBaHue B 3KOJIOTHM. MOHUTOPUHT
OKpY>KaroIIel Cpe/ibl: JIOKATbHBIN, pETMOHATILHBIN U TJI00aIbHBIH.

3HaYeHUE HKOJOTHYECKUX 3HAaHUW 11  4YEJOBEKAa. JKOJIOTHYECKOE
MHUPOBO33PEHUE KAK OCHOBA CBS3€U YEJIOBEUECTBA C MPUPOa0r. DopMUpOBaHUE
HKOJIOTUYECKOU KYIbTYPhI U SKOJIOTUYECKON IPaMOTHOCTH HACEJICHHUS.



JleMOHCcTPALMH

[Moptpers: A. I'ym6ombar, K. @. Pynse, H. A. CeBepuos, O. I'ekkenb, A.
Tencmu, B. H. Cykaués.

Tabmupbl U cxeMbl: «Pa3zensl skomorumy, «Metoabsl 3konorum», «Cxema
MOHHUTOPHHIA OKPYKArOLIEH CPEIbI».

JlaGopaTtopHast  pabdora «3yyenune METOI0B DKOJIOTUY ECKUX
UCCIIEIOBAHUI .

Tema 7. Opranusmsl 1 cpea 00MTaAHUSA

Dxosoruueckre (pakTopbl U 3aKOHOMEPHOCTHU UX AeiicTBus. Knaccudukanms
IKOJIOTHYECKUX (PaKTOPOB: a0MOTHYECKHE, OMOTHUYECKHE, aHTpoToTeHHbIe. O01me
3aKOHOMEPHOCTHU IEUCTBUS AKOJOrndyeckux ¢aktopos. I[IpaBuno munumyma (K.
Mnpenrens, . JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOWOHTHBIE
OpTaHU3MBI.

Abuotnueckue ¢axtopsl. CBer kak sKkojormdyeckuil ¢akrop. JlelicTBue
Pa3HBIX YYaCTKOB COJHEYHOI'O CIEKTPa Ha OPTraHMU3MBbl. DKOJOTHYECKHUE I PYIIIIbI
pacTeHH M JKMBOTHBIX II0 OTHOLICHWIO K cBeTy. CHrHanmbHas poJIb CBETA.
PoTonEpUOAU3M.

Temneparypa kak »3koJioruueckuil Qaxrtop. JledcTBue TemmepaTypbl Ha
oprau3Msbl. [IoMKUIOTEPMHBIE © TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Braxnocts kak skosiormdeckuid ¢axrtop. IlpucnocobneHus pacteHuil K
No//Iep>KaHuto BoaHOro Oananca. Knaccudukanusi pacTeHud MO OTHOIIEHUIO K
Bo/ie. [ [prcnioco6ieHus ’KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJHAs, Ha3€MHO-BO3AYIIHAsS, MOYBEHHAs,
rIyOMHHAs ~ MOANOYBEHHAsi, BHYTpUOpPraHU3MEHHas.  DU3UKO-XUMHUYECKHEe
0COOEHHOCTH cpel 00uTaHus opraHn3MoB. [IprucnocobieHust OpraHnu3MoB K 5KU3HU
B Pa3HbIX Cpenax.

buonornueckue putmel. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
roaudHbie puTMBbI. [IprucnocoOIeHHOCT, OPTaHU3MOB K CE30HHBIM M3MEHEHUSM
YCJIOBUU KU3HMU.

Kuznennsie popmbl opranu3zmoB. [lousatue o )xu3HeHHOM popme. Ku3HeHHbIe
dbopMBI pacTeHUi: N1epeBbs, KYCTapHUKH, KYCTapHUYKHA, MHOTOJICTHHE TPAaBbl,
OJIHOJIETHHUE TpaBbl. JKu3HEeHHbIE POPMBI )KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a3poOnOHTHI. OCOOEHHOCTH CTPOCHHUS M 00 pa3a )KU3HH.

buotnueckue hakropsl. Busbl 6MOTHYECKUX B3aUMO ICHCTBUIN: KOHKYPEHITHS,
XHUIHUYECTBO, cUMOM03 U ero ¢opmsl. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCaIN3M (KBapTUPAHTCTBO, HaXJICOHMYECTBO ). Herpoduueckue
B3auMojeiicTBusl  (Tommueckue, ¢dopuueckue, ¢dabpuueckue). 3HaUEHUE



OMOTUYECKMX B3aUMOJCHCTBUN JJIA CYIIECTBOBAaHHUS OPTaHM3MOB B Cpere
oburtanus. [[puHIMI KOHKYPEHTHOTO UCKITFOUCHHUS.

JleMoOHCcTPALMH

Tabmuer u cxembl: «Okosorudeckue (pakropb», «CBETOBOW CHEKTPY,
«DKOJOTUYECKHUE TPYNIBI )KUBOTHBIX MO OTHOIIECHHUIO K CBETY», « TeMnIOKpOBHbIC
KUBOTHBIC», «XOJOJHOKPOBHBIC >XUBOTHBIE», «DU3UOJOTHUUYECKHUE afanTaiiu
KUBOTHBIX», «Cpeapl oOWUTaHHA OPraHu3MoOB», «bBHOJOTHMYECKHE PUTMBD,
«Kuznennslie popMbl pacTeHHi», « Ku3HeHHbIE (POPMBI AKUBOTHBIX), « IKOCHCTEMA
HIMPOKOJIMCTBEHHOIO Jieca», «IKOoCHUCTeMa XBOMHOTO Jieca», «llenu muTaHus»,
«XUIIHUYECTBOY, «Ilapazutuzm», «KoHkypeHus», «CHumMOoHo3»,
«KoMmeHcanmzmy.

O6opynoBaHue: repbapud pacTEHU M MKUBOTHBIX, NMPUCHOCOOJIEHHBIX K
BIMSIHUIO PA3JIMUHBIX SKOJOTHMYECKUX (PAKTOPOB, TepOapuu CBETOJHOOUBBIX,
TEHEOOMBBIX U TEHEBBIHOCJMBBIX PAaCTEHUI, CBETOJIIOOUBBIC, TEHEMOOUBBIE U
TEHEBBIHOCJIMBbIC KOMHATHBIE PACTEHUS, TepOapuu U KOJUICKIIMU TEIUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYMBBIX PACTEHUH, Yyyena NTHULl U 3BepeH, repOapuu
pacTeHuil, OTHOCSIIMXCS K rurpoduram, kcepoduram, Me30pUTaM, KOMHATHBIE
pacTEeHUsI TAHHBIX TPYMI, KOJUICKIIMU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpefax,
repOapuM M KOJJIEKUUM PpACTEHUH U KUBOTHBIX, OOJAJaloOlMX YepTaMH
OPUCIIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUW KU3HH, repOapuu u
KOJUICKIIMM PACTEHUN M >KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (HOPM, KOJUICKIIUU
YKUBOTHBIX, Y4AaCTBYIOIIMX B PA3JIMYHBIX OMOTHYECKUX B3aUMOIECHCTBUSX.

JlaGopaTopHasi padora «BrisgBiIeHHE NPHUCTIOCOOTCHUN OPraHU3MOB K
BIIMSTHUIO CBETAY.

JlaGopaTopHasi padora «BbisgBiIeHHE NPHUCTIOCOOICHUN OPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhD».

JlaGopaTopHasi pa6oTa « AHATOMUYECKHE 0COOCHHOCTU PACTEHUMN U3 Pa3HbBIX
MECT OOUTaHUSI.

Tema 8. IkoJ10rus BUAOB M MOMYJISINH

OKOJIOTHYECKHUE  XapakTepucTWku  nomymsiuud.  [lomymsimust  kak
ounosornueckas cuctema. Pojb HEOTHOPOTHOCTH Cpelibl, PU3NIECKUX 0aphepoB U
ocoOeHHocTel 61010 BUIOB B (hOPMHUPOBAHUN MPOCTPAHCTBEHHOM CTPYKTYPhI
nonyssiuii. OCHOBHBIE TOKa3aTelnd MOMYJAIUN: YHCJIEHHOCTh, IUIOTHOCTS,
BO3pacTHasi W TOJIOBasl CTPYKTypa, POKIAEMOCTb, MPHUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPAITHSI.

DxoJiornyeckas CTpykTypa nonyisinuu. OleHKa YUCJICHHOCTH MOMYJISIUMI.
JlnHaMuKa mOMyJsinuv U €€ perysinus. bHOTHYEeCKU MOTEHIMAT TMOMYJIAIUH.
Mo nenupoBaHye TMHAMUKH TOMysaiuud. KpuBbie pocTa YUCICHHOCTH MOMYJIS UL
KpuBbie BbDKMBaHUSA. Peryismuss 4WCIEHHOCTH TOMYJSIUN: pojb (PaKTOpOB,



3aBUCSIIMX U HE 3aBUCSIIUX OT NIOTHOCTU. DKOJOTUUECKHUE CTpATEruu BUAOB (I- U
K-ctparerun).

[Tonatue o0 »KonorMueckoi Humie Buaa. MectooOuTtanue. MHoOromepHas
Mozenp dkonorndeckon Humm Jx.M. XarumHcona. Pazmepsl skonorudeckon
Hu. [loTeHnnanpHas v peaim30BaHHAs HULIU.

Bun kak cucrema momymsinui. Apeaisl BUAOB. BHIBl M MX JKU3HEHHBIC
CTpaTeruu. DKOJOTUUECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS W MHUTPALMA KUBOTHBIX. buonoruueckue
WHBA3WU YYKEPOTHBIX BUJIOB.

JleMOHCcTPALIMH

[Hoptper: Ixx. . XaTunHCOH.

Tabmuibl ¥ cXeMbl: «JDKOJIOTUYECKUE XapPaKTEPUCTUKH TMOMYJISIIUNY,
«IIpocTpaHcTBeHHass CTPyKTypa momyssinuu», «Bo3pacTHble OUpaMuibl
nonyysinun», «CKOPOCTh 3aceleHus IOBEPXHOCTH 3E€MJIM  Pa3JIMYHBIMU
opranuzMammn», «Moaenb skosiorndeckor Humm k. M. XaTauHcoHay.

OOGopynoBanue: repoapuu pacTeHUH, KOJUICKIIUN KUBOTHBIX.

JlabopaTopHas padorta «IIpucrnocobneHus ceMsH pacTEHUI K pacCeleHUIoN.

Tema 9. IkoJ10rHs O000IIECTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmecTBa opranu3moB. buoneno3 m ero crtpykrypa. CBsizu Mexny
OpraHM3Mamu B OUOLIEHO3E.

OxocucteMa Kak oTkpbiTas cucteMa (A. Jx. Tenciau). OyHKIMOHAIbHbBIE
0JIOKM OpraHu3MOB B HKOCHUCTEME: NPOAYLUEHTbI, KOHCYMEHTBI, PEIYLIEHTBHL
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetd. AOUOTHUECKUE OJIOKU
skocucTeM. [IouBel 1 Wikl B 3KOcucTeMax. KpyroBopor BemecTB U MOTOK SHEPTUA
B DKOCHUCTEME.

OcCHOBHBIE OKA3aTENHN SKOCUCTEMBL. briomMacca 1 p o AyKIusi. DKOJIOTHUECKUE
MUPaMUIbI YUCETT, OMOMACCHI M DHEPTUHU.

Hunamura sxocucmem. Kamacmpoguueckue nepecmpouxu. @nykmyayuu.
Hanpapnennble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIECCHUM W WX TMPUUYUHBI. AHTPONOTEHHbIC BO3JCUCTBHUS Ha
cykueccuu. KimimakcHoe cooOriectBo. buopasHoobpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA yCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIE IKOCUCTEMBI. JKOCUCEMbL 03ED U peK. DKocucmemovl Mopel U
OKeaHos. IKocucmemvl mMyHOD, 1eCco8, cmenell, NyCMmulHb.

AHTpPONOTEHHBIE 3KOCHUCTEMBI. Arposkocuctema. ArponeHo3. Pazmuuus
MEK]1y aHTPOIOT€HHBIMU U IPUPOTHBIMUA SKOCUCTEMAMH.

Ypb6oskocucrempl. OCHOBHBIE KOMIIOHEHTBI ypOoO3KocucTeM. ['opojckas
bnopa u ¢dayna. CuHaHTpONM3aIMs TOPOJACKOW (ayHbl. buomormdyeckoe u
X03MCTBEHHOE 3HAUECHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.



3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOICUCTBUI OPraHU3MOB B
aKocucTeMax. Ponbv kackadnoeo 3gghexma u 6ud08-30upuramopos (Kiroyesvlx
61008) 8 QYHKYUOHUposanuu dkocucmem. llepeHOC PHEPrUM U BEUIECTB MEXKIY
CMEXKHBIMU SKOCHUCTEMAMHU. Y CTOMYMBOCTh OPTAHU3MOB, TTOIYJISIIANA U SKOCHCTEM
B YCJIOBHUSX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3ICUCTBHIA.

Mexanusmul 6030eticmeus 3a2pA3HEHUU PA3HLIX MUNOB HA CYOOP2AHUZMEHHOM,
OpP2AHUSMEHHOM,  NONYIAYUOHHOM U  DKOCUCEMHOM  YPOBHAX,  OCHOGBbI
9KONI02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030elicmeus. MeTonosorus
MOHUTOPHHTA €CTECTBEHHBIX U aHTPOTIOTEHHBIX IKOCHUCTEM.

JleMOHCcTPALIMH

[Toptper: A. JIx. Tencam.

Tabmuupr u  cxembl:  «CTpykTypa  OuMOLEHO3a»,  «ODKOCHUCTEMA
IIUPOKOJUCTBEHHOTO Jieca», « IKOCHUCTEMAa XBOWHOTO Jeca», « DyHKIIMOHATbHBIC
IPYIIBI OPTAaHU3MOB B SKOCHCTEME», « KpyroBopoT BeliecTs B aKoc ucTeMey, «Lerm
nuTaHus (MacTOWIIHAS, JETPUTHAA)», «IKOJIOTHUECKas MHpaMuia YUCe,
«IKonoruveckas nupamuga Guomaccel», « IKOJIOTHUECKas MpaMuia SHEPTUL,
«Obpazosanue 60n0Tay, «IlepBuuHnas cykueccus», «BoccTaHoBIeHHE Jieca TOCIe
noxkapa», «9KocucreMa o3epa», «ArpoueHo3», « KpyroBopor BemecTB U MOTOK
SHEPTHH B arpoiieHo3e», « [Ipumepsl ypOoskocucTem».

O6opynoBanue: repbapuu pacTeHHIA, KOJUIEKIIUN HACEKOMBIX, Uydelia MTUI] |
3Bepel, repOapuu KyJIbTyPHBIX M IMKOPACTYIIUX PACTEHUH, aKBApHyM KaK MOJIETh
HKOCUCTEMBI.

IIpakTnuyeckas padora «M3ydenue u onucanue ypo03KOCUCTEMBI.

JlaGopaTopHasi padora «l3ydeHue pazHOOOpa3us MEIKUX ITOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeust « IKCKypcusi B THIMYHBIA OMOreoiieHo3 (B a1yOpaBy, Oepe3HsK,
eNTbHUK, Ha CYyXO I0JIbHBIN WIIH IIOUMEHHBIHN JIYT, 03€p0, 000 TO)».

IKCKYypcHsi «IDKCKYpPCHsl B arpodKocucTeMy (Ha TMoJie WIM B TEIUIMYHOE
XO3SIHCTBO)».

Tema 10. buocgepa — riaodanpHas 3KOCUCTEMA

buocdepa — oOmiermanerapuas o0oyiouka 3eMiid, TJe CYHIECTBYET WA
CyIIecTBOBaa XU3Hb. Pa3BuTHe nipeacraBnenuii o 6umocdepe B Tpygax 2. 3rocca.
VYuenue B. U. Bepnanckoro o 6unocdepe. Odmactu 6nocdepsi u e€ coctan. Kupoe
BEIIeCTBO OMOC(dephl v ero GyHKIIHH.

3aKOHOMEPHOCTH cyiecTBOBaHUs 6uocdeprl. OcoOeHHOCTH OMoCcdephl Kak
ro0anbHOM 3KocucTeMbl. [lunamuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTEOXUMHUYECKHUE [IUKIIBI (Yriepoa, a30Ta). PUTMUYHOCTD SBICHUH B
ouocdepe.



3onanmsHOCTH Onochepsl. [lonsatre o Gmome. OCHOBHBIE OMOMBI CYIIIH: TYHIIPA,
XBOWHBIE JIECA, CMEIIAHHbIE M I[IMPOKOJMCTBEHHBIE JIeCa, CTENHU, CaBaHHBI,
MyCTBIHU, TPOMUYECKHE JIECA, BBICOKOTOpbsi. KilMMar, pac TUTEIbHBIN U AKUBOTHBIN
MUpP OHOMOB CYIIIH.

CtpykTypa u QyHKIUS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHITMANIA U
OonochepHbIX PYHKLINNI.

JleMOHCcTPALMH

[Toptpersr: B. 1. Bepnanckuii, J. 3rocc.

Tabmuubr u cxemsl: «['eocdeprr 3emim», «KpyroBopot azora B mpupoae»,
«Kpyrosopotr yriepoga B mnpupoje», «KpyroBopor kuciopoga B MPHUPOJIE»,
«KpyroBopot Boaibl B nipupoae», « OCHOBHbIE OMOMBI Ccymy, « Knumatuueckue
nosica 3emumn», « Tynnpa», « Taira», «CMmemanubii jec», «IInpokosmcTBEHHbIN
necy, «Crenby, « CaBanHay, «IIycTbiHs», « Tponnueckui aec.

OOGopynoBaHue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesnoBeKk M OKpyKaKOIIAS CpeIa

DKOJOTUYECKUE KPU3UCHI U MX TMpUYUHBL. Bo3neiicTBUe 4enoBeka Ha
ounocdepy. 3arpsa3zHeHne Bo3AylHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJAHON
cpensl. OxpaHa BOJHBIX pecypcoB. Paspymenue mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3meHeHune kimmara.

AHTPOTIOTEHHOE BO3JICHCTBUE HA PACTUTENILHBIA U KUBOTHBIM MUp. OXpaHa
PaCTUTEIHLHOTO U JKUBOTHOTO Mupa. OCHOBHBIC NMPUHIUIIBEI OXPaHbl MPUPOJIBL
Kpacubie kuuru. Ocobo oxpansembie npupognsie Teppuropun (OOIIT).
BoTtanuueckue caabl 1 300JI0THYECKHUE MTAPKH.

OCHOBHBIE TIPUHITUIIEI YCTOWYHUBOTO Pa3BUTHS YEIIOBEUECTBA WU TMPUPOJIBIL.
PanmonasibHO€  MPUPOJONOJIL30BAaHUE W COXpaHEHHE  OHMOJIOTHYECKOTO
pazHooOpazus 3emum. OOIIME 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT O KPU3MCA U €T0 BEPOSATHBIC TTOCIICACTBHUS.

Pa3zBuTe METOJOB MOHHUTOPUHIAa PAa3BUTHS OMACHBIX TEXHOTCHHBIX
npoiieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezaroueni u
KOHKYPEHmMOoCnocobHot 3Hepeemuxe. buonocuueckoe pasnooopasue u buopecypcoi.
Hayuonanvuvie ungopmayuonuvie cucmemsl, obecneuusarowue 00ocmyn K
uHgopmayuu no COCMOSHUIO OMOENbHbIX 6Uud08 u oKkocucmem. (OCHOBbL
aKopeadbunumayuy Kocucmem U cnocobos 606opbbbl ¢ OUONOBDEHCOEHUIMU.
Pexoncmpyxkyus mopckux u HazemMHbIX IKOCUCEM.

JdeMoHCcTpanun

Tabmumip! 1 cxembl: «3arpsi3HeHne aTMOoC hepbI», «3arpsi3HEHHE THAPOCdHEphD,
«3arpsi3HeHue MouBkl», «[lapHUKOBBIN 3P derT?, «Oc000 OXpaHsIeMbIe IPUPOTHBIE
TEPPUTOPUNY, «MOIeNH YIIPaBISIEMOTO MUPA.



Ob6opynoBanue: ¢oTorpaguu OXpaHsSeMbIX pacTeHUN W KHUBOTHBIX KpacHoii
kauru Poccuiickor @enepanuu, KpacHOM KHATH pEeTHOHA.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOT'N HA YPOBHE CPE/THEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycraHaBnMBaeT TpeOOBaHUS K pe3yjabTaraM OCBOCHHS
oOydJalommMucs TMPOTpaMM  CpeaHero ooOImero o0pa3oBaHMs: JUYHOCTHBIE,
METanpEIMETHBIE U IIPEAMETHBIE.

B cTpyKType IMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MIPOTPAMMBI IO OMOJIOTHH
BBIJICJICHBI CJEAYIOIIME COCTABIISIOIIME: OCO3HAHUE 00YUYarOIMMUCS POCCUNCKON
rPaXIaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMNpPEAENEeHUI0, Haiuuyue Mmomusayuu K OOYYEHHIO OHMOJIOTHH,
yeneHanpaeienHoe passumue BHYTPEHHUX YOEXKIEHUH JIMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAJUUUN pa3BUTHA OHOJOTHYECKOrO
3HAHMS, 20MOBHOCMb U CHOCOOHOCMb 00YUaIOIMXCS PYKOBOJACTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, NPUCYIIMMH CUCTEME
OMOJIOTUUECKOTO 00Pa30BaHUS, HAIUYUE NPABOCO3HANUS FIKOTOTUIECKON KYJIbTYpBI,
cnocobHocmu cmasums eI U CTPOUTD )KU3HEHHBIE TIAHbI.

JIM4HOCTHBIE PE3yNbTaThl 0CBOEHUS IPOTPaMMbI IO OUOJIOTHUH JOCTUTAKOTCS B
€IMHCTBE Y4Y€OHON U BOCHUTATENbHOM JESATEILHOCTU B COOTBETCTBHU C
TPaAULIMOHHBIMUA POCCUNCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U TYXOBHO -
HPABCTBEHHBIMU LIEHHOCTSIMHU, NMPUHATHIMU B OOLIECTBE MpaBWIAMU U HOpMamu
NOBEACHUSI M CHOCOOCTBYIOT MpOLlEcCaM CaMONO3HaHUSI, CAMOBOCIUTAHUSA U
CaMOpAa3BUTHsI, PAa3BUTHA BHYTPEHHEH TMO3HULHMHM JHYHOCTH, NATPHOTH3MA U
YBOXEHHUs K 3aKOHY U IPABOIOPSIKY, YETOBEKY TPY/Ja U CTapLIEMy MOKOJICHHUIO,
B3aUMHOTO YBXEHUS, OCPEKHOTO OTHOIIECHUS K KYyJIbTYpHOMY HACIIEAUIO U
TPaAULMAIM MHOTOHAMOHAIBHOTO Hapona Poccuiickon denepaunu, npupone u
OKpYXKarolleu Cpeie.

JInuHOCTHBIE pe3yNabTaTbl OCBOEHUS yueOHOoro mpeamera «buonorusny
JOJKHBI OTpa)kaTh TOTOBHOCTB M CIIOCOOHOCTH 00YUaroIIMXCsl pyKOBOICTBOBAThCS
chopMupoBaHHON BHYTPEHHEH TMO3WIIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHWEHTAIMi, TO3WUTUBHBIX BHYTPEHHUX  YOEXJEHMI, COOTBETCTBYIOLIHX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUIICKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOIO
OIIbITA U OTBITA AEATEILHOCTU B NPOLIECCE PEeATM3allii OCHOBHBIX HAIPABJICHUMN
BOCIIUTATEIbHOU IESITENHbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpakIaHCKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh I'PAKAAHCKOM MO3ULIMU 00 YUAOLIEr0Cs KaKk aKTUBHOT'O U
OTBETCTBEHHOTO 4JIEHA POCCHUICKOr0 OOIIECTBA,;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MPaB 1 00s3aHHOCTEHN, yBaKEHUE 3aKOHA
Y IIPaBOTOPSIKA;



rOTOBHOCTb K COBMECTHOM TBOPYECKOM JIEITEILHOCTHU TP CO3JJAHUH Y4EOHBIX
NPOCKTOB, pEIICHWH YYeOHBIX M T[MO3HABATEIbHBIX 3a/ad, BBINIOJHECHUN
OMOJIOTHYECKUX PKCTIEPUMEHTOB,;

CITOCOOHOCTh OTPENEIITh COOCTBEHHYIO TMO3HUIMI0 IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSATS €€

YMEHHUE YUUTHIBaTh B CBOUX JIEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHUBHOIO
B3aMMOJICUCTBUSA JIOEH C Pa3HBIMU YOEKIECHUSAMU, KyJIbTYPHBIMU IEHHOCTSIMU U
COLIMAIbHBIM ITOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJIHECHUA
y4eOHbIX, TO3HABATEILHBIX M HCCJENOBATEIbCKUX 3a/lad, YBAKUTEIbHOTO
OTHOIIIEHHSI K MHEHHIO OIMOHEHTOB MPU OOCYXKJACHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NEATEIBHOCTH;

2) MIaTpMOTHY€CKOr0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUNUCKOM I'PaKIaHCKOM UJICHTUYHOCTH, TATPUOTU3MA,
YBaXXEHHUSI K CBOEMY HApOJ1y, YyBCTBAa OTBETCTBEHHOCTH niepe P oauHo, ropaoctv
3a CBOM Kpai, cBOX PoauHy, CBOU SI3BIK M KYJbTYpY, IPOLUIOE M HACTOSIIEE
MHOTOHAIMOHAILHOT O Hapoa Poccuuy;

[IEHHOCTHOE€ OTHOIICHUE K MPUPOJTHOMY HACJICIUIO U TAMATHUKAM TIPUPOJPI,
JTOCTUXREHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAHOBJICHHUE H
pa3BUTHE OWOJOTHM, MOHUMAaHUS 3HAYEHUs OWOJIOTMM B TIO3HAHUM 3aKOHOB
MIPUPOJIbI, B )KU3HU YETIOBEKA M1 COBPEMEHHOTO OOIIECTRA;

ujeiHas yOoeXJIEHHOCTh, TOTOBHOCTh K CIYKEHUIO U 3amuTe (OTedecTBa,
OTBETCTBEHHOCTh 32 €T0 CYJbOY;

3) AyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMS:

O0CO3HAHMUE TYXOBHBIX IEHHOCTEN POCCUNCKOr0 HApO1a;

c(hopMupPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MOBEICHHS;

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJla B TIOCTPOCHUE yCTOMYMBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHATUSA LEHHOCTEHW CEMEMHOW JXU3HU B COOTBETCTBUHU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢cTeTHYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOT'0 TBOPUECTBA, CTIOPTA, TPYAa, OOIIECTBEHHBIX O THOIICHUH;

MMOHUMaHWE SMOIMOHAILHOTO BO3ICUCTBUSI JKUBOM MTPUPOIbI U €€ LICHHOCTH;



TOTOBHOCTh K CaMOBBIPQKECHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITh KAYECTBA TBOPUYECKOMN IMUHOCTH;

S) ¢pusunyeckoro BocnuTaHus, (GOPMHUPOBAHUA KYJbTYPhI 310POBbS U
IMOLHOHAJIBHOIO 0J1ar OIOJIYYHA:

NOHMMAaHUE U peaTu3alus 310pOBOro 1 6€30MacHOro 00pasa )Ku3HH (3/10pOBOE
NUTAHUE, COOJIIOIEHUE THTUEHNY ECKUX IPABUII K HOPM, COAJTaHCUPOBAHHBIN PEXUM
3aHATAA M OTAbIXa, perysipHas (Qu3MUecKas aKTUBHOCTb), OEpeKHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (PH3UUECKOMY U
NICUXUYECKOMY 310POBBIO;

NOHUMAHUE LEHHOCTU MPABWI HWHAUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOI0 MOBEAECHUS B CUTYALUSIX, YTPOKAIOIIMX 310POBbIO U )KU3HU JIFOACH;

OCO3HAaHME MOCJEACTBUNA U HENPUATUS BPEAHBIX NPUBBIUEK (YHOTpEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KypEeHHUs1 );

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAy, OCO3HaHHUE IEHHOCTH MAacTEPCTBA, TPYA0TIO0HE;

TFOTOBHOCTh K aKTHUBHOM JEATEIbHOCTH TEXHOJOTUYECKOM M COLMAIbHOU
HaMpaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, IIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATD TaKylO JAESTEIbHOCTD;

MHTEpPEC K pa3iMyHbIM chepam npodecCUOHATBHON ASSITENbHOCTH, YMEHHUE
COBEpUIaTh OCO3HAaHHBIM BbIOOp Oynymel npodeccun U peaar30BbIBATH
COOCTBEHHbIE )KU3HEHHbIE TUIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUI0 M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JI0TrH4YeCKOT0 BOCIIMTAHUS:

HKOJIOTMYECKHU LIENEeCO00pa3HOE OTHOIIEHUE K MPUPO/1€ KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIICCTBOBAHNS;

MOBBIIIEHUE YPOBHS BSKOJOTHUECKON KyJbTYphl: MPUOOPETEHHE OMbITA
IUIAHUPOBAHUSI TOCTYNKOB M OLIEHKM MX BO3MOXKHBIX TOCJEACTBUM s
OKPY’Karollerl CPe/ibl;

OCO3HaHME II00ATbHOTO XapaKTepa 3KOJIOTHYECKUX MpoOiIeM U myTell Hux
pelieHust;

CIIOCOOHOCTH UCTIONIB30BaTh MPUOOPETAEMbIE TPU U3YUEHUN OMOJIOT U 3HAHUS
M YMEHUS TpU pEUIeHMH MpoOJjeM, CBS3aHHBIX C  palMOHAIbHBIM
OPUPOJONONb30BaHUEM  (COOJIIOJIEHHE TpaBWJI  TMOBEACHUS B  MPUPOJE,
HaMpaBJICHHBIX HAa COXpPAaHEHHE PAaBHOBECUS B DKOCHUCTEMaxX, OXpaHy BHUJIOB,
IKOCHUCTEM, OnoCchephl);

AKTUBHOE HEMPHUATUE AECHCTBUM, TPUHOCIIMX BPE OKPYKAIOIIEH P UPO THOU
cpene, yMeHHe MPOTHO3UPOBATH HEOIArOMPHUATHBIE IKOJIOTHIECKHE TTOCIECTBUS
MPEANTPUHUMAEMBIX IEMCTBAN U IPEAOTBPAILATH UX;



HIMYHE PA3BUTOTO IKOJOTUYECKOTIO MBIIUICHUS, IKOJIOTUIECKOU KYJIbTYPBI,
OIIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCS UMM B IIO3HABATEIIbHOW, KOMMYHUKATUBHOU M COLMAIBLHOU
IIPAKTHUKE, TOTOBHOCTH K YYACTHUIO B NIPAKTUYECKOU AESITEILHOCTH DKOJIOT MY ECKON
HaIPaBJICHHOCTH;

8) neHHOCTH HAYYHOT' 0 IO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKd M OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO Ha JUaJiore
KYJIbTYp, CIIOCOOCTBYIOIIErO OCO3HAHUIO CBOEIO MECTA B MOJIMKYJIbTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATENBCKOM KYJIbTYpPBl KaK CpencTsa
B3aMMOJICUCTBUS MEXTY JIFOABMHU U NTO3HAHUS MUPA;

NOHUMAaHUE CHEHU(PUKA OHOJIOTMM KaK HayKH, OCO3HaHMs €€ poJu B
(GOpMUPOBAHUM PALMOHAIBHOTO HAYYHOTO MBILUICHUS, CO3/JaHUU LEIOCTHOIO
NpEACTaBICHUSI 00 OKPYKAIOLIEM MHUPE KaK O €IMHCTBE MPUPObL, UETOBEKA U
oOllleCTBa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH MU pEIIeHUH MpoOJeM
COXpaHEHMsI IPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTU OUOJIOTUU AJiI COBPEMEHHOW LIMBWIM3ALIUU:
oOecrieueHrsi HOBOTO YPOBHSI Pa3BUTUS MEAUIIMHBI, CO3/IaHUE IMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEeUIaTh PECypCHble NpoOJIEeMBbl  pa3BUTHUA
YeJI0BEYECTBA, OUCKA MyTEH BBIX0J1a U3 III00aIbHBIX IKOJIOTHYECKUX TPOOIIEM U
obecrieueHusi mnepexoja K  YCTOMYMBOMY  Pa3BUTHIO, PalMOHAIBLHOMY
UCIIOJIb30BaHUIO MPUPOAHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTaHIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJIOTMUECKUX 3HAaHUM B LEIAX
NOBBIIIEHUST OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, KakK
COCTaBHOM 4acTu (PYHKIIMOHAJIHLHON I'PaMOTHOCTU O0y4arommxcsi, GopMupyemoi
NP U3y4E€HUU OMOJIOTHH;

MMOHMMAHHE CYIIHOCTU METOJ0B NMO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKaX, CIIOCOOHOCTM MKCIOJIb30BaTh TMOJIydaeMble 3HAHUS JUIsl aHajiu3a W
OOBSICHEHUS SBJICHUN OKPYKAIOLIETO MUpa U MPOUCXOJAIIMX B HEM HW3MEHEHMUI,
yMEHUE JefaTb OOOCHOBAaHHBIE 3aKIIOYEHHMSI Ha OCHOBE HAydHbIX (aKTOB U
MMEIOIIMXCS JAHHBIX € LENbI0 MOJyYEHHS I0CTOBEPHBIX BIBOOB;

CIIOCOOHOCTh CAMOCTOSITENILHO MCTOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS I
perieHus npoo6seM B pealibHbIX KU3HEHHBIX CUTYAIUX;

OCO3HaHWE LIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTHh OCYLIECTBIISTH
MIPOEKTHYIO U UCCIIEA0BATENBCKYO IEATETbHOCTh MHANBUIYAILHO U B TPYIIIIE;

FOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY OOpa3oBaHUIO M
caM000pa30BaHMI0, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHUM MO OWOJIOTHUU B
COOTBETCTBHUU C )KU3HEHHBIMH MTOTPEOHOCTIMMU.



METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenmeTHbie pe3yabTaThl OCBOEHUS ydeOHOTo mpeamera «buomorusn
BKJTIOYAIOT: 3HAuYWMbIe i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYJAFOIIMXCS
MEKIUCIUIUIMHAPHBIC (MEXIPEIMETHBIC) 00IIeHAYYHbIE TTOHSATHS, OTPAXKAIOIIHIE
IIEIOCTHOCTh HAyYHOW KApTUHBI MHpAa U CHEMU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, YHEPTHs, SBJICHUE, MPOIIECC,
CHUCTEMa, HAYYHBIN (PaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPHS,
uccienoBaHue, HabJ0AeHNE, U3MEPEHUE, SKCTIEPUMEHT U APYTHe); YHUBEPCaIbHbIE
yueOHbIe JeHCTBUA (MMO3HABaTeIbHBIC, KOMMYHUKATHUBHBIC, PErYJISTHUBHBIC),
obecnieunBaronme GopmMupoBaHue (yHKIIMOHATLHON TPaMOTHOCTH U COITMAITLHOM
KOMIIETEHIIMK ~ OOy4aronmxcs; CIOCOOHOCTh O00YyYaroluXcsi MCMOJIb30BaTh
OCBOEHHBIE MEXIUCLIUIUIMHAPHBIE, MUPOBO33PEHUECKIE 3HAHHSI U YHUBEPCATbHbIE
yu€eOHbIE ACHCTBUS B IO3HABATENLHON M COMAILHOM IPAKTHUKE.

B pe3ynbTare u3yueHusi OMOJIOTHU Ha YPOBHE CPEAHEro 00LIEro 00pa3oBaHus
y oOyuatonierocsi OyayT cGOpMHpPOBaHbI IO3HABATENbHBIE YHHUBEpCAIbHbBIC
yueOHble JIeHCTBUS, KOMMYHHMKATUBHBIC YHHBEpCaJbHbIC y4eOHbIE HCUCTBU,
peryisiTUBHbIE YHUBEpCAJIbHbIC yueOHbIE IEHCTBUS, COBMECTHAS I TEILHOCTD.

MeranpeaMerHbie pe3ynbTaThl OCBOEHHS MPOTPAMMBbI CPEIHEro O00IIero
0o0pa3zoBaHus JOJKHBI OTPAXKATH:

OBianeHne  YHUBEPCAJbHBIMH  Y4eOHbIMM  MO3HABaTeJbHbIMH
NefCTBUAMMU:

1) 6a30BbIe JOruYecKHe AeiicTBHUsI:

CaMOCTOSTENbHO  (POPMYNHpPOBATH U AKTYaIM3UPOBaTh  MHpoOJEMY,
paccMarpuBarh €€ BCECTOPOHHE;

UCII0JIb30BaTh MPU OCBOCHUU 3HAHWN MPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, cCUHTE3a, CpaBHEHUSs, KiacCu(puKay, 0000IeHHs ), PACKPhIBATh CMBICIT
OMOJIOTHYECKUX MOHITHI (BBIACISTh UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATD
CBSI3U C JIPYTUMU MIOHATUSIMU);

OTIpEAENATh UEMU JeATENILHOCTH, 3a7aBas MapaMeTpbl M KPUTEPUU HUX
JOCTHKEHUSI, COOTHOCHUTD PE3YJIbTaThI IEATEIILHOCTH C TTOCTABJICHHBIMU IETISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHATHS I 00bsiCHEHUs (DAKTOB U SIBJICHUMN
KHUBOU PHUPO/IBI;

CTPOUTH JIOTHYECKHE PACCYXKIEHUS (MHIYKTUBHBIC, JCTyKTUBHBIE, IO
AHAJIOTHH), BBIABISITE 3aKOHOMEPHOCTH W TMPOTHBOPEYHS B PacCMaTPUBAEMBIX
SIBJICHUSIX, (POPMYIHPOBATH BHIBOIBI U 3AKJIFOY CHUS;

NPUMEHSTH CXeMHO-MO/IeTIbHBIE CPEICTBA JIJIsI P €ACTABJICHHS CYIIIEC TBEHHBIX
CBA3€H W OTHOIICHWH B W3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a TaKKe
NPOTUBOPEUHA PAa3HOTO POJIa, BBISIBJICHHBIX B PA3JIMYHBIX WHGOPMAIlMOHHBIX
UCTOYHUKAX;



pa3pabarbiBaTh IUIAH PEUICHUs MPOOJIeMbl ¢ YUETOM aHAM3a UMEIOUIUXCS
MaTepHUalibHBIX U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBHI B I TENIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB
LEJsIM, OLIEHUBATh PUCKH MOCJIEACTBUH 1€ TEIbHOCTH;

KOOPJAMHUPOBATH U BBIMIOJIHITH padOTY B YCIOBUSX PEATbHOT0, BUPTYaIbHOTO
¥ KOMOMHHUPOBAHHOT' O B3aUMOICHCTBHUS;

pa3BHUBaTh KPEATUBHOE MBILIUICHUE IPH PELICHNUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbI€e HCCJIEOBATEIbCKHE I HCTBHA:

BJIaJIeTh HABBIKAMU Y4eOHO-UCCIIE0BATEIbCKOM U IPOESKTHOM eI TEIbHOCTH,
HaBbIKAMU  paspelieHust npobyieM, CIOCOOHOCTbIO U TOTOBHOCTHIO K
CaMOCTOSATEIbHOMY ITOMCKY METO/IOB PEIICHHSI TPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJ0B MO3HAHMUS,

UCIIOJIb30BaTh PA3JMUYHbIE BHUIBI JEATEILHOCTH MO MOJYYEHUIO HOBOTO
3HaHUS, €ro HMHTEpIpEeTalud, NpPeoOpa3oBaHUI0 W TNPUMEHEHHIO B YYEOHBIX
CUTYyaIUsAX, B TOM YHUCJIE IIPU CO3JaHUU YIEOHBIX U COIATbHBIX IPOEKTOB;

(dbopMHpOBATH HAYYHBIN TUI MBILUICHUS, BIaeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJ1aMU;

CTaBuUTh W (HOPMYyIUPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTENbHON
NEeSITETHHOCTH U )KM3HEHHBIX CUTYalIUsX;

BBISIBIISITh NPUYUHHO-CJICICTBEHHBIC CBSI3M W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ pEelIeHHs], HAXOIUTh apTyMEHTBI IS TOKA3aTelIbCTBA CBOKX
yTBEPKIICHUI, 33]]aBaTh TapaMeTPhl U KPUTEPHUHU PEIICHUS;

AaHATM3UPOBATh TMIOJIyYEHHBIE B XOJI€ pEIICHUS 3aJaud  PE3yJIbTAThl,
KPUTHYECKH OIIEHUBATh UX JI0CTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHUSX;

JlaBaTh OIICHKY HOBBIM CUTYAIIMSIM, OTICHUBATh IPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh LIEIECHANPABICHHBIM MOUCK MEPEHOCA CPEACTB U CIOCOOOB
JeHCTBUS B MPOECCUOHAIBHYIO CPENY;

yYMETh TIEPEHOCUTHh 3HAHHWS B TO3HABATEIbHYIO M MPAKTHYECKYIO 00JIacTh
KHU3HEICATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJCH, Tpe/jlararb OPUTHHAIBHBIC TIOJXO0IBI U PEIICHHUS,
CTaBHUTb MPOOJIEMBI K 33]1a4H, IOITyCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) pa6oTa c uHpopManuei:

OPHUEHTHUPOBATHCS B PA3JIMYHBIX HICTOUYHHUKAX MHPOpMAILIMHK (TEKCTEe Y4eOHOro
nocoOusi, HAay4YHO-TIOMYJSIPHON JUTeparype, OHOJOTUYECKUX CJIOBApAX U
CIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax NaHHBIX, B VHTepHeTe), aHaIM3UpOBAaTH
UH(POPMAITUIO PA3IMYHBIX BHIIOB M (DOPM MPEICTABICHUS, KPUTUIECKU OTICHUBATH
e€ TOCTOBEPHOCTh M HEIPOTUBOPEUNBOCT;



dbopmynupoBarh 3apOChl U MPUMEHATh PA3JIHMYHbIE METObI IIPU TIOUCKE U
oTOope Ounonornueckor nHGOPMAITUU, HEOOXOUMOM VISl BBITIOJTHEHUST YIEOHBIX
3anay;

npuoOpeTaTh OMNbIT MCHOJIb30BaHUSA HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUSI PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENbHO  BBIOMpATh  ONTUMANbHYIO  (GOpMY  IpEACTaBICHUS
ounonoruueckoit uHGopMaIuu (CXeMbl, rpapUKH, TUarpaMMBbl, TAOIUIIBI, P UCYHKUA U
Apyroe);

UCIOJIb30BaTh HAyYHBIH A3BIK B KadecTBE CpeAcTBa Ipu pabote ¢
Ouosiornueckoi uMHGpOpMaIME: MNPUMEHATh XUMHUYECKUE, (uU3nueckue u
MaTeMaTUYeCKue 3HAaKW U CHUMBOJBI, (opMysbl, a0OpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HArJIIHOCTH;

BJIaJeTh  HAaBbIKAMM  pAacloO3HaBaHWs W 3alUThl  WHPOpPMAIUH,
MH(GOPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

Ogi1ajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMY /1€ CTBUSIMHU :

1) o01eHMe:

OCYIIECTBIISITH KOMMYHUKAIIMH BO BCeX cepax )KU3HH, aKTUBHO y4acTBOBATH
B JIMAJIOTe WIM JUCKYCCHUM MO CYILIECTBY O0OCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh
BOIPOCHI, BBHICKA3BIBATh CYXJICHUS OTHOCUTEIILHO BBHITIOJNHEHUS Mpe/jiaraeMoi
3aJ1a4¥, YYUTHIBATh UHTEPECHI M COTJIACOBAHHOCTH MO3UIMHA APYTHX Y4aCTHUKOB
JMAJIoTa Wi JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJIbHBIC CpPEACTBA OOIICHHS, MOHMMATh 3HAYCHUE
COIMATIbHBIX 3HAKOB, MPEAMOCHIIOK BOSHUKHOBEHHMS KOH(DIMKTHBIX CUTYaIlUH,
YMETh CMATYaTh KOH(IIUKTHI U BECTH NIEPETOBOPHI;

BJIQJICTh Pa3JIMYHBIMH CIIOCOOAMH OOIEHUS U B3aUMOJCHCTBUS, TIOHUMATh
HaMEpEHHMsI IPYTUX JIFO/ICH, MPOSBISITh YBAKUTEIILHOE OTHOIIICHUE K COOECETHHKY
U B KOPPEKTHOU hopme hopMyTupoBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUUHO H3J1ararb CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAHHEM
SI3BIKOBBIX CPENICTB.

2) cOBMeCTHAS 1eSITeIbHOCTD:

MOHWMATh W HMCTOJB30BaTh NMPEUMYIIIECTBA KOMAHIHONW W WHAMBHUIYaTHHON
pabOoTHI IPHU pEIIeHUH OMOJIOTUIECKOM Mpo0IeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
NPUMEHEHHSI TPYIIOBBIX (POPM B3aMMOISHCTBYSI IPU PEIICHNN YIeOHOH 3a/1a4u;

BBIOMPATh TEMaTHKy W METOJbl COBMECTHBIX NEHCTBUM ¢ y4&€TOoM 0oOumx
MHTEPECOB U BO3MOXKHOCTEH KaX/10T0 UJIeHa KOJUIEKTHBA;

NPUHUMATh [I€TM  COBMECTHOW JICATEILHOCTH, OpTaHW30BBIBATh U
KOOPJIMHUPOBATh JAECUCTBUS IO €€ JOCTHUKCHHIO: COCTABJISITh IUIAH JCWCTBUH,



pacrpenensiTe poiad C Y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaTb PE3yIbTaTbl
COBMECTHOM PabOTHI;

OLICHMBATh Ka4€CTBO CBOETO BKJIA/1a M K&KJOI'0 Y4aCTHUKA KOMaHbl B OOIIMiA
pe3yNbTar Mo pa3pabOoTaHHBIM KPUTEPUSIM;

IIpe[yiaraTb HOBBIE TPOEKTBI, OLIEHMBATH MACU C IMO3ULHAA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBJATh TO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYAaIUAX, IPOSIBISATh TBOPUECTBO U BOOOPAKEHUE, ObITh MHUITUATUBHBIM.

OBj1ageHne yHUBEPCAJIbHBIMU PeryJISATUBHBIMHU 1€ HCTBUAMM

1) camoopranu3amnus:

UCIIOJIb30BaTh OWOJIOTUYECKHE 3HAHUA [JIs1 BBISBICHHS NpPOOJIEM M UX
pElIeHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUIX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHX 3HAHUM LEJIEBbIE U CMBICIIOBBIC
YCTAHOBKHM B CBOMX JEHUCTBUSX M MOCTYNKAaX MO OTHOILIEHUIO K KUBOW NPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAFOIINX;

CaMOCTOSITENIbHO OCYIIECTBIATh MO3HABATEIBHYIO JESITEILHOCTD, BBISBIIATH
npo0JIeMBbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33]]a4l B 00Opa30BaTeIbHON
JEATEIbHOCTH U )KU3HEHHBIX CUTYALHSX;

CaMOCTOSITEIbHO COCTABIISATH IJIAH PEIICHUS IPOOJIEMBI C YUETOM UMEIOLLXCS
pecypcoB, COOCTBEHHBIX BOBMOXKHOCTEH U MPENOYTCHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pELIEHHE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO LIMPOKON SPYIHULIUU B
pa3HBIX O00JIACTSAX 3HAHWM, MOCTOSIHHO MOBBIIATH CBOW 0Opa3zoBaTelbHBIA U
KyJbTYPHBIN YPOBEHb.

2) CaMOKOHTPO.JIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsiIM, BHOCHUTb KOPPEKTHUBBI B JIESTEILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BIIQJICTh  HABbIKAaMU  TO3HABATEIbHOM  peduiekcuu Kak  OCO3HaHMs
COBEpIIAEMBIX JEHUCTBUI W MBICIUTEIbHBIX NPOUECCOB, UX pPE3YJbTaTOB U
OCHOBaHUH, UCIOJb30BaTh MPUEMBI pedIeKCUU ISl OLICHKH CHUTYalluu, BhIOOpa
BEPHOT0 PELICHHUS;

YMETh OLICHUBAaThb PHUCKH W CBOEBPEMEHHO MPUHHUMATh PEMICHHA M0 HX
CHUKEHHIO;

MPUHAMATh MOTHBBI WM apTYMEHThl JPYTHMX IpPU AaHAJIU3€ pEe3yJIbTaToB
NEATEIbHOCTH;



3) npunsATHE el U APYrUx:

NPUHUMATH ce0s1, MOHMMAast CBOM HEIOCTATKU U JOCTOMHCTBA;

IpUHUMaTh MOTHUBBI M apTyYMEHTBl JPYTHMX [pPHU aHaJIM3€ pPE3YJIbTaTOB
NEATEIbHOCTH;

IIPU3HABATh CBOE MTPABO U MPABO IPYTHUX HA OIINOKH;

pa3BHUBATh CIIOCOOHOCTH IOHUMATh MUP C MTO3UIINU IPYTOr0 YEI0BEKA.
INNPEIMETHBIE PE3YJIBTATBI

[lpenmerHble pe3yabTaThl OCBOEHUS COJEpXaHUS Y4EOHOTO TpeaMera
«buonorus» Ha yriayOJIEHHOM YpOBHE OPHEHTUPOBAaHbI Ha oOecredeHune
npobmwibHOTO OoOydeHus oOydarommxcsi  Owonormn. OHHM  BKIIIOYAIOT:
cnenuduyeckue 1y OMOJOTUY HaydHbIE 3HAHUS, YMEHHS U CTIOCOObI 1eWCTBUM O
OCBOEHMIO, MHTEPIIPETALMU U NMPeoOpa30BaHUIO 3HAHUN, BUBI JEITETLHOCTH MO
MOJIyYE€HUIO HOBBIX 3HAHUM M UX MPHUMEHEHUIO B PA3JIMUHBIX YUECOHBIX, a TAKKE B
peaNbHBIX XKU3HEHHBIX CUTyauusax. lIpenmerHslie pe3ynbTarsl IPECTABIEHBI IO
roJiaM U3y4eHus.

[IpenmerHbie pe3ynbTaThl OCBOCHUA yueOHOTO mpeameTa «buomorus» B 10
KJlacce OIDKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHM O MECT€ W pPOJU OHOJOTUHM B CHUCTEME
€CTeCTBEHHBIX HAyK, B (POPMUPOBAHHU €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B
NO3HAHMM  3aKOHOB TMPHUPOABI W  pEHIEHMH MpoOJieM  PpaluoHaIbHOrO
IPUPOIONONB30BAHUS, O BKJIaJE€ POCCUNCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIQJICHUE CHUCTEMON OMOJIOTMUECKUMX 3HAHWM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIArAl0IIME OMOJIOTUYECKNE TEPMHUHBI M TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, METadoJIM3M, TOMEOCTa3, CaMOPEryJsilus, CaMOBOCIPOU3BE/CHHUE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE), OMOJOTHUECKUE TEOPUU
(xnerouynast reopus T. [lIBanna, M. IIneitnena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnenctBeHHoct T. Moprana), yuenus (H. WM. BaBwioBa — o meHrpax
MHOT000pa3ust U MPOUCXO0KICHUS KyJIbTYPHBIX pACTEHUH ), 3aKOHBI (€AUHOO00pa3ust
IIOTOMKOB IIEPBOr0 MOKOJIEHHMS, PACIICIUVIEHHUS, YUCTOTHI TaMET, HE3aBUCHUMOIO
HacyenoBanuss [. MeHnensa, TOMOJIOTMYECKUX PAJOB B  HACJIEICTBEHHOU
n3meHunBocTd H. Y. BaBuiioBa), npuHLHUIIBI (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJIAMH HAy4YHOTO IO3HAHUSA, HUCIIOJIb3YEMBIX B
OMOJIOTUUECKUX HCCIEAOBAHUSX KHUBbIX OOBEKTOB (OMHCaHHWE, W3MEPEHHUE,
HaO0JII0ICHUE, DKCTICPUMEHT);

YMEHHUE BBIIAEIATh CYLIECTBEHHBIE PU3HAKU: BUPYCOB, KIIETOK MPOKApUOT U
DYKapHuOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCJIE
OakTepuid, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPTaHOB pACTEHHM, >XMUBOTHBIX, YEJIOBEKA, IPOLECCOB KU3HEAEITEIbHOCTH,



MPOTEKAIOIIMX B OPraHW3Max PacTeHUM, KUBOTHBIX M YEJIOBEKa, OMOJIOTUYECKUX
IPOIIECCOB: OOMEHa BemecTB (MeTaboaM3M), MIPEBpAICHUsT SHEPTHH, OpO KEHMS,
aBTOTPO(HOTO U TeTepOTPO(GHOr0 TUIOB MUTAaHUs, (POTOCHHTE3a U XEMOCHUHTE3Q,
MUTO3a, Mei03a, raMeTorenes3a, "MOpHUOTreHe3a, NOCTIMOPUOHATIBHOTO PAa3BUTHS,
Pa3MHOXEHUSI, MHAUBUIYAILHOTO  pPa3BUTUSl  OpraHu3Ma  (OHTOTEHE3a),
B3aUMO/ICHCTBUS T'€HOB, F€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABJIMBATh B3aUMOCBSA3M MEX]Yy OPTraHOWJAaMHU KJIETKH U MX
GYHKOHMSIMU, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIHUIMH, MEXIY
OpraHaMM M CHCTEMaMU OPraHOB Yy pACTEHM, >KMBOTHBIX M YEJOBEKAa U HX
GYHKOMSIMU, MEKIY CHUCTEMaMH OPraHOB M WX (QYHKIHMSIMH, MEXKIY STaramu
oOMeHa BeIIeCTB, dTalaMu KJIETOUYHOTO IIUKJIA U )KU3HEHHBIX IUKJIOB OPraHU3MOB,
JTalaMu AMOPHUOHATBLHOTO Pa3BUTHSI, T€HOTUNIOM M (EHOTUIIOM, (DEHOTHIIOM U
(daxTopamu cpeabl OOUTaHMUS;

YMEHHUE BBISBJIATh OTIUYUTEIILHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHUCJIC
pacTeHuil, )KUBOTHBIX U YEJIOBEKA,;

YMEHHE HCMOJb30BaTh COOTBETCTBYIOIIME apTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJIsl IOKAa3aTeIbCTBA POJACTBA OPTaHU3MOB Pa3HbIX
CHUCTEMaTU4E€CKUX TPYIII;

YMEHHE pelarb OMOJOTUYECKHUE 3a/1a4H, BISBIISITh IPUYUHHO-CJIE/ICTBEHHbIC
CBSI3U MEXKAY UCCIEAYEMBIMU OMOJIOTMUECKUMU IPOIIECCAMH U SIBJICHUSMH, JENIaTh
BBIBO/IbI ¥ TPOTHO3bI HA OCHOBAHHHU MMOJTY4YEHHbBIX PE3YJILTATOB;

YMEHHE BBINOJHATH JIAOOPATOPHBIE U MPAaKTUYECKHE PadoOThl, COOIOAATH
MpaBujia Mpu padoTe C y4eOHBIM U JTA00PaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh HMX OSKCIEPUMEHTAIbHBIMU
cpeAcTBaMHU, (OpMYIHMpYys LENb HUCCIENOBaHMs, aHAIM3UPOBATH MOJY4YEHHbIE
pe3ybTaThl U JIENaTh BHIBOIBI;

YMEHHUE y4acTBOBaThb B y4E€OHO-UCCIIEAOBATENLCKOM paboTe Mo OHoIoTHH,
HKOJIOTMU U MEJULIMHE, MPOBOJAMMON Ha 0a3e LIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPENCTAaBISATH  MOJIyYCHHBIE  PE3ylbTaThl HAa  YUYEHHYECKHX
KOH(DepeHIUsIX;

YMEHHUE OIICHMBAaTh 3TUYECKHE AaCMEKThl COBPEMEHHBIX HUCCIIEIOBaHUM B
001acTi OMOJIOTHH ¥ METUITMHBI (KJIIOHUPOBAHKE, NCKYCCTBEHHOE OTIJI0I0TBOPCHHE,
HarpaBJIEHHOE U3MEHEHHE T€HOMA U CO3/1aHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBJIATh OCO3HAHHBIM BHIOOp Oymyiei mnpodeccruoHaIbHOM
JeATeILHOCTH B 001aCTH OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTHUH, BETEpUHAPHH,
CEJNbCKOI0 X035UCTBA, MUILIEBON MPOMBIIUICHHOCTH, YTIYOIsITh MO3HABATEIbHBIN
WHTEpPEC, HAIPaBJICHHBIN Ha 0CO3HAHHBIN BRIOOP COOTBETCTBYIOIICH MPOheCCHu U
NPOJOJDKEHHE OMOJOTHUYECKOTO O00pa3oBaHUS B OPTraHM3alUsX CpPETHEro
po¢heCCUOHATBHOTO ¥ BBICIIIET0 00Pa30BaHMUs.



[IpenmerHbie pe3ynpTarhl OCBOEHUs yueOHOro npenmera «buonorus» B 11
Kjacce TOIHKHBI OTPaXKaTh:

c(hopMHUPOBAHHOCTh, 3HAHMA O MECTE W POJU OHWOJOTHMH B CHUCTEME
€CTeCTBEHHBIX HayK, B (OPMUPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAayYHOMH
KapTUHbl MHUpA, B TO3HAHUM 3aKOHOB MPUPOABI U PEIICHUU 3KOJOTUYECKHX
npoOJjieM YeJOBEYeCTBA, a TaKKE B PEIIEHMH BOMPOCOB PAMOHATIHHOTO
OPUPOOTOIb30BaHUA, U B (POPMHUPOBAHUY LIEHHOCTHOTO OTHOIIECHUS K MPHUPOJIE,
0O0IIeCTBY, YEIOBEKY, O BKJIa[€ POCCUMCKUX U 3apYOESKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJ€Th CUCTEMOM OHOJOTHYECKUX 3HAHWHM, KOTOpas BKIIOYAET
OmpeAeNeHnss W TOHHMaHHE CYIIHOCTH OCHOBOTOJAraromyx OHOJIOTHYECKUX
TEPMUHOB W TOHATUN (BUJ, dKOCHCTEMa, Ouocdepa), OMOJIOTUYECKUE TECOPUU
(oBomononHast Teopust Y. JlapBuHa, CHHTETHUYECKAsi TEOPHUS IBOJIIOLUH), YUEHUS
(A. H. CeBepuoBa — 0 myTsix U HarpasjieHUsaX sBoonuu, B.1. Bepnaackoro — o
ouocdepe), 3akonbl (reHeruueckoro pasHoBecust Jx. Xapnu u B. BaiinOepra,
3apoapimeBoro cxoiactsa K. M. bopa), mpaBuna (Munumyma 1O. JIubOuxa,
IKOJIOTMYECKOW THUPAMUIBl DHEPTHH), THUIOTEe3bl (rumore3a «mupa PHK» V.
['unbepTa);

YMEHUE  BIaJeTh  OCHOBHBIMH  METOJaMH  HAyYHOTO  IIO3HAHWS,
UCII0JIb3yEMBIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX 00BEKTOB U IKOCUCTEM
(ommcanue, U3MepeHue, HaOJIOICHHE, IKCIEPUMEHT), CIIOCOOaMM BBISBICHUS U
OIIEHKU aHTPOIIOT€HHBIX UI3MEHEHUH B MPUPOJIE;

YMEHHUE BBIACNATh CYIICCTBEHHBIE MPU3HAKU: BUAOB, OHMOI€OIIEHO30B,
PKOCUCTEM U Ouochephl, CTAOWIM3UPYIOIIETO, ABIKYIIETO W Pa3pbIBAIOIIEIO
€CTeCTBEHHOTO 0TOOPA, ATIONATPUYECKOr0 U CUMIIATPUIECKOTO BUI000pa30BaHus,
BIMSSHUS ~ JBWKYIIMX  CHWJ  DBOJIOUMU  HAa  TEHO(OHI  MOMYJIAINY,
NpHUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpefie 0OUTaHUs, YepeIOBaHNUS HAIIPABIICHHIA
IBOJIIOLIMH, KPYTOBOPOTA BEMIECTB U MIOTOKA YHEPTUH B IKOCHCTEMAX;

YMEHUE YCTAHABJIMBAThL B3aUMOCBS3M MEXKIY NPOIECCAMU HBOJIIOINH,
JIBKYIIMMU CHJIAMH AHTPOTIOTEHE3a, KOMIIOHEHTAMH Pa3IMYHBIX SKOCHCTEM H
NPHUCTIOCOOICHUSIMU K HUIM OPTaHU3MOB;

YMEHUE  BBISABISITh  OTJIMYMUTEILHBIC  TIPU3HAKK  KHUBBIX  CHUCTEM,
NPUCIIOCOONIEHHOCTh BUAOB K Cpefe oOuTaHus, aOMOTUYECKUX U OMOTHYECKUX
KOMITOHGHTOB  DKOCUCTEM, B3aUMOCBS3€Hl OpraHu3MoB B  COOOIIECTBAX,
AHTPONOTEHHBIX U3MEHEHUM B SKOCUCTEMAX CBOEN MECTHOCTH;

YMEHHUE HCIOJh30BaTh COOTBETCTBYIOIIME AaPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKa3aTelbCTBA POJACTBA OPTaHU3MOB Pa3HbIX
CUCTEMATUYECKUX IPYII, B3aUMOCBSI3U OPTAaHU3MOB M CPEIIbI OOUTAHUS, CIUHCTBA



YEeNIOBEUECKUX pac, HEOOXOJMMOCTH COXpPaHEHHS MHOTrooOpasus BUAOB U
HKOCHUCTEM KaK YCJIOBUSA COCYIIECTBOBAHUS IPUPOIbI U UETIOBEUECTBA;

YMEHHUE peliarh OUOJIOTHUECKHE 33a4H, BHISABISATH IPUYNHHO-CIICICTBEHHbIC
CBSA3U MEXY UCCIIElyeMbIMU OMOJIOTHYECKUMHU ITPOIIECCaMU U SIBJICHUSIMU, J1€1aTh
BBIBO/IbI U IPOTHO3BI HA OCHOBAHUU MOJYYEHHBIX PE3Y/IbTaTOB;

YMEHHE BBINOJHATH JIAOOPATOPHBIE M TMPAKTUYECKUE PadbOThI, COOOIATH
npaBuiia npu padbore ¢ yueOHbIM U JJaO0OPaTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJBUTATh THUIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpencTBaMu, (OPMYIUpPYS LElb HCCICAOBAHUSA, AHATU3UPOBATH IOIyUYECHHBIC
pE3yIbTaThl U A€TaTh BHIBOIBI;

YMEHHUE y4acTBOBaTh B y4E€OHO-UCCIIEAOBATENbCKOM padoTe Mo OMooruy,
IKOJIOTMH U MEIUIIMHE, TPOBOJIUMOM Ha 0a3e MIKOJbHBIX HAyYHBIX OOILIECTB, U
NyOJIMYHO  TPEACTABJIATh  MOJYYCHHbIE  pe3yJibTaThl HAa  yYEHHMUYECKHX
KOH(pepeHIUsIX;

YMEHHUE OIICHUBATh THIOTE3bI U TEOPHUH O MPOUCXOKICHUH KU3HU, YEIIOBEKA
U 4YEeJIOBEUECKUX pac, O MPUYMHAX, TOCIEACTBUSIX U CIIOCO0ax MpenoTBpaIlCHUs
r100aTbHBIX U3MEHEHU B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BRIOOP Oymyieil mpodeccuoHamTbHON
JeSITeTbHOCTH B 00J1acTH OMOJIOTUH, SKOJIOTUH, IPUPOI0TIOIH30 BAHHSI, METUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIbCKOTO XO3SICTBA, MHILIEBOM
NPOMBIIIJICHHOCTH, YIIIyOJsITh TO3HABaTEIbHBIA HMHTEPEC, HANpaBICHHBIA Ha
OCO3HaHHBIA  BBHIOOP  COOTBETCTBYIOUIEH Tmpodeccud U MPOJIOJDKEHUE
OMOJIOTUUECKOTO 00pa30BaHUs B OPTaHU3ALMIX CPEIHEr0 MPo(PecCuOHATBLHOTO U
BBICIIIET'0 0Opa30BaHUS.



TEMATHYECKOE INTAHUPOBAHUE
10 KIIACC

Ne
n/n

HaumeHoBaHue pa3iesioB u
TeM IPOrpaMMbl

KoaunuyecTBo 4acoB

KoHTpoJsbHbIE

Bcero
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(¢ poBbIe)
o0pa3oBareJibHbIE
pecypchbl

BocnurareanHbIH
KOMIIOHEHT

buonorus kax Hayka

OCO3HaHHUE JINYHOTO
BKJIaJIa B
MOCTPOCHUE
YCTOMYHBOTO

Oynyrwero;

JKuBBIe cCTEMBI U UX HN3Y4YCHHC

IMOHMMAaHHE
CYIIIHOCTH METOJIOB
MMO3HAHMS,
HCIIOJIb3YEMBIX B
€CTEeCTBEHHBIX
HayKax,
CIIOCOOHOCTHU
HCITOJIB30BaTh
MoJTydacMble 3HAHUS
IUI aHaIu3a U
OOBSICHEHHS
SIBIICHU M
OKPY)KAIOIIEro MHpa
Y TIPOUCXOSIMX B
HEM N3MEHEHHH,
YMEHUE JeIaTh
000CHOBAHHEIE




3aKII0YEHUS Ha
OCHOBE Hay4HBIX
(dakToB U
HUMEIOLMXCS
JAHHBIX C LEIbI0
MOJIy4EHHU S
JIOCTOBEPHBIX
BBIBOJIOB;

buonorus kietkun

0.5

IIOHUMAHUCEC
CYLLIHOCTH METOJIOB
MTO3HAHMS

XuMuUecKass OpraHu3anus
KJIETKU

10

MOHUMaHHE
crenuuKu
OMOJIOTHH KaK

HAyKH, OCO3HAHHUS €€
ponu B
dhopmMupoBaHUHN
paroHaIBHOTO
Hay4HOTO

MBILIUICH U,
CO3JIAaHHUH
[EJIOCTHOTO
MpeacTaBlIeHUs 00
OKpYKaroIeM MHpe
KakK O €CAUHCTBEC
MPUPO/IBI, YEIIOBEKA
U OOIIECTBA, B
MO3HAHU U
MIPUPOIHBIX




3aKOHOMEPHOCTEU U
peleHuu npobaem
COXpaHEHUs
IIPUPOAHOTO
paBHOBECHS,

3aWHTEPECOBAHHOCTh
B MOJY4YCHUH
OMOIOTHYECKIX
3HAHHUH B MEIISIX
MOBBIIICHUS O0IIECH
KYJIbTYPBI,
€CTECTBEHHO-
Crtpoenue u QyHKIMHU KIETKU 8 2 Hay4HOHI
IPaMOTHOCTH, KaK
COCTaBHOM 4acTH
(GyHKITHOHATBHOM
TPaMOTHOCTH
o0y4Jaronmxcl,
dopMupyeMOl TTIpH
W3ydeHU U
OMOJIOTHH;

IIOHUMAHUC
9 1 1 CYIIHOCTH METOJIOB
MTO3HAHUS

OOMeH BelecTB U MpeBpalcHue
SHEPIUM B KIIETKE

MMOHUMaHHE
crenuuKu

HacnencrBenHast uHGopmanus u
9 0.5 OUOJIOTUM KAK

peanuzanus €€ B KIIETKE ..
HAyKH, OCO3HaHMU €€

ponu B




dopMUpOBaHUH
paIroOHaIbHOTO
HAYYHOTO
MBILTICHHS,
CO3IaHUU
[EJIOCTHOTO
MIpENICTaBICHUS 00
OKpYKaroIeM MHpe
KaK O €JIMHCTBE
MIPUPOJIBI, YEITOBEKA
M 00IIEeCTBA, B
MO3HAHUU
MPUPOJIHBIX
3aKOHOMEPHOCTEN 1
perneHun npodiIem
COXpaHECHHUS
MPUPOTHOTO
pPaBHOBECHS;

JKU3HEeHHBIN UK KIETKU

IMOHUMaHHUE
CYIIHOCTH METOJIOB
[MO3HAaHMS,
MCIOJIb3yeMbIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTHU
HCIIOJIB30BATh
[OJTy94aeMbIe 3HAHMS
JUIS aHaIn3a u
OOBSICHEHH
SIBIICHU M




OKPY)KAaIOIIEr0 MHpa
1 TIPOMCXOISIIMX B
HEM U3MCHCHHH,
YMEHUE JeNaTh
000CHOBAHHEIC
3aKII0YEHHS Ha
OCHOBE Hay4HBIX
(akToB u
HMECIOIIMXCS
JAHHBIX C IEIbI0
MTOTydeHU S
JIOCTOBEPHBIX
BBIBOJIOB;

Ctpoenue 1 GyHKIUH
OpraHu3MOB

17

1.5

CIIOCOOHOCTH
CaMOCTOSITEILHO
HCII0JIL30BaTh
OMOJIOTHYECKHE
3HAHMS IS
perieHus mpo0semM B
pEANTBHBIX
JKU3HEHHBIX
CUTYaIUSIX;

10

PasmHoxenue u pa3BUTUC

OpraHU3MOB

1.5

3aMHTEPECOBAHHOCTD
B MMOJTYYCHUH
OMOJIOTHYECKUX
3HAHUH B IENAX
IMOBBIIIEHHS OOIIEH
KyJBTYpPBI,
€CTEeCTBEHHO-




Hay4HOH
IPaMOTHOCTH, KaK
COCTaBHOM 9acTH
(GyHKITHOHATBHOM
TPaMOTHOCTH
oOy4aronmxcs,
dopmupyemMo 1pu
W3y4eHU U
OMOJIOTHH;

11

I'eneruka — Hayka O
HaCJICACTBECHHOCTH U

HU3MCHYHMBOCTU OPraHnu3MOB

0.5

3aMHTEPECOBAHHOCTh
B MOJY4YCHUH
OMOJIOTMYECKUX
3HAHUH B IENAX
MMOBBIIIEHUS OOIIEH
KyJIbTYpHI,
€CTEeCTBEHHO-
Hay4HOH
rPaMOTHOCTH, KaK
COCTaBHOM YacTH
(byHKIIMOHATTBHON
TPaMOTHOCTH
o0y4Jaronmxcl,
dopmupyemoli mpu
W3y4eHU U
OMOJIOTHH;

12

3aKOHOMEPHOCTH
HACIIe/ICTBEHHOCTH

10

CIIOCOOHOCTD
CaMOCTOSITEILHO
HCII0JIb30BaTh
OMOJIOTHYECKHE




3HaHUS JUIS
peleHus mpoOieM B
peanbHBIX
KU3HEHHBIX

CUTYyallUsIX]

13

3aKOHOMepHOCTI/I NU3MEHYHNBOCTU

3aWHTEPECOBAHHOCTh
B MOJY4YCHUH
OMOJIOTMYECKUX
3HAHWUH B IENAX
IMOBBIIIEHHS OOIIEH
KyJbTYpBI,
€CTECTBCHHO-
HAay4HOH
IPaMOTHOCTH, KaK
COCTaBHOM YacTH
(yHKIIMOHATTEH O
TPaMOTHOCTH
o0y4Jaronmxcl,
dopmupyemMoit ipu
W3ydeHU U
OMOJIOTHH;

14

I'eneTuka yenoBeka

0.5

CIIOCOOHOCTE
CaMOCTOSITENLHO
HCIIOJIE30BaTh
OMOJIOTHYECKHE
3HAHUA )11
peleHus mpooJieM B
peaTbHBIX




KHN3HCHHBIX
CUTYyallUsIX;

15

CCHGKI_II/IH OpTraHHU3MOB

CIIOCOOHOCTH
CaMOCTOSITEILHO
HCII0JIE30BaTh
OMOJIOTHYECKHE
3HAHMS IS
pereHust mpo0seM B
pEANTBHBIX
KHN3HCHHBIX
CUTYaIUSIX;

16

buorexunomnorus u
CUHTETUYECKAS OUOJIOTUSA

3aMHTEPECOBAHHOCTD
B IMOJTyYCHUH
OMOJIOTHYECKUX
3HAHUH B IENAX
MMOBBIIIEHHS OOIIEH

KyJbTYpbI

17

PesepBHOE Bpems

IIOHUMAaHHC
CYIIHOCTH MCTOOOB
IIO3HaHU A

OBILIEE KOJIMYECTBO YACOB I1IO
[TPOTPAMME

102

13




11 KVIACC

Ne HaumeHoBaHue pa3iesioB 1
n/n TeM MPOrpamMMbl

KoaunuyecTBo 4acoB

KoHTpoJsbHbIE

Bcero
padoThI

IIpakTnueckue
padoThI

DJIeKTPOHHbIE
(¢ poBbIe)
oOpa3oBaTteJibHbIE

pecypcsbl

BocnurareanHbIH
KOMIIOHEHT

3apokJIeHUE U pa3BUTHE
1 ABOJIOIMOHHBIX TPEACTABICHU I
B OMOJIOTHH

3aMHTEPECOBAHHOCTD
B MOJIY4YEHUH
OMOJIOTMYECKUX
3HAHWUH B IENIX
MMOBBIIIEHHS OOIIEH

KYJIBTYpBI

Muxkpo3BOIIOIUS U €€
pe3yabTaTh

14

CIIOCOOHOCTD
CaMOCTOSTENBHO
HCII0JIL30BaTh
OMOJIOTHYECKHE
3HAHMS IS
peleHus mpooIieM B
pEANTBHBIX
KN3HCHHBIX
CUTYaIUSIX;

MaxkposBoironus u €
PE3yIbTATHI

CIIOCOOHOCTD
CaMOCTOSITEBHO
HCIIOJIE30BaTh
OMOJIOTHYECKHE
3HAHMS IS
peleHus mpobieM B
pEANTBHBIX




KHN3HCHHBIX
CUTYyallUsIX;

IIpoucxoxacHe U pa3BUTHE
JKA3HU HA 3emiie

15

1.5

cOpMHPOBAHHOCTh
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMECHHOMY
YPOBHIO Pa3BUTHS
HAYKd U
0O0ITIeCTBEHH O
MPAKTHKH,
OCHOBAaHHOTO Ha
JIMAJIOre KYJIBTYD,
CIOCOOCTBYIOITIETO
OCO3HAHUIO CBOCTO
MecTa B
MIOJIUKYJIBTYPHOM
MUDE;

HpoucxoxcneHHe YCJIOBCKA —
AHTPOIIOICHE3

10

chopMUPOBAHHOCTH
MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAyKd U
0O0I1IeCTBEHH O
TIPaKTHKH,
OCHOBAHHOTO Ha
JMaJiore KyJabTyp,
CIIOCOOCTBYIOITIETO
OCO3HAHHIO CBOETO




MecTa B
MOJIMKYJABTYPHOM
MHpE;

DKOJIOTHSI — HayKa O
B3aMMOOTHOIICHUAX OPTaHU3MOB
Y HaJIOPTaHU3MEHHBIX CUCTEM C
OKPYKAIOLIEH Cpenou

0.5

MOBBIILIEHUE YPOBHS
SKOJIOTHYECKOH

KyJbTYpbI:

Opranusmel ¥ cpefa OOUTaHUS

1.5

DKOJIOTHYECKH
nenecooopasHoe
OTHOIIICHHEC K
MPUPOJE KaK
HMCTOYHUKY KM3HU
Ha 3emJie, OCHOBE €€
CYIIECTBOBAHUS;

DKOJIOTUS BUJOB U MOMYIISILIUA

0.5

9KOJIOTHIECKU
1enecoodpasHoe
OTHOIIICHUE K
MPHUPOJIE KaK
HCTOYHHKY KU3HU
Ha 3emie, OCHOBE €€
CYIIICCTBOBAHHSI;

DKOJI0rus COOOIECTB.
DKOJIOTHYECKHAE CUCTEMBI

12

0.5

DKOJIOTUYECKH
1enecoobpasHoe
OTHOIIICHHE K
MPUPOJIE KaK
HMCTOYHUKY KM3HU
Ha 3emJie, OCHOBE €€
CYIIICCTBOBAHUS;




10

buocdepa — rmodanbHas
IKOCHCTEMA

3aMHTEPECOBAHHOCTD
B MOJY4YEHUH
OMOJIOTMYECKUX
3HAHUH B IENAX
MMOBBIIIEHUS OOIIEH

KYJIBTYpBI

11

YenoBek 1 OKpyKarol@s cpeza

CIIOCOOHOCTH
CaMOCTOSITEILHO
HCII0JIL30BaTh
OMOJIOTHYECKHE
3HAHMS IS
perieHust mpo0seM B
pEAIBHBIX
JKU3HEHHBIX
CUTYAITUsIX;

12

PesepBHOE Bpems

TOTOBHOCTH U
CITOCOOHOCTE K
HETPEPHIBHOMY
00pa3oBaHUIO U
caMo00pa3oBaHUIo,
K aKTHBHOMY
MOJTY4EHU IO HOBBIX
3HAHUM 110

01 OJIOTHH B
COOTBETCTBHHU C
’KH3HEHHBIMH
NOTPEOHOCTSAMH.

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

102

7.5







IHHOYPOYHOE IVNTAHUPOBAHHE
10 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecrBo yacoB

KonTposbHbIe

Bcero
padoThI

IpakTnueckue
padoTbI

Jara
U3y4eHUs

DJIeKTPOHHBbIE
¢ poBbIe
o0pa3oBareJibHbIE

pecypchl

Bbuonorns kak koMIIekcHas HayKa U KakK
9acTh COBPEMEHHOTO 00IIecTBa

JKusrble cucTeMBI U X CBOMCTBA

ypOBHeBaSI OopraHu3alus JXKUBBIX CUCTEM

Hcropus OTKpBITUS U U3Y4EHUS KIETKU.
Knerounas teopus

MeToabl MOJIEKYIISIPHOW U KIETOYHOMN
ouonoruu. [lpakrnueckas padora
«3yueHrEe METONOB KIETOUYHOMU
ouosioruu (xpomaTorpadus,
anekrpodopes, nuddepeHIHATBHOE
uentpudyruposanue, [1LIP)»

0.5

XUMHUYECKHUI COCTAB KIETKUA

MuHepanbHbIC BEIeCTBa KISTKH, HX
Ouoornveckas poiib

Oprannveckue BeecTBa KIETKH —
6enxu. JlaboparopHas padora
«O0HapyxeHre OEIKOB € TOMOLIBIO
KaueCTBEHHBIX PEAKIIHiI»

0.5

CaoiicTBa, Kiaccuduranus 1 QyHKIHU
O€JIKOB




10

OpFaHI/I‘-IeCKI/Ie BCIICCTBA KICTKH —
YIIIEBOJbI

11

OpraHI/Iqecme BCIICCTBA KICTKHU —
JIMITHU IBI

12

Hyxnennossie kucnotsl. JJHK u PHK.
JlabopaTtopHast pabota «ccnenoBanue
HYKIEHHOBBIX KHCIIOT, BBIICIICHHBIX U3
KJIETOK Pa3lUYHBIX OPTaHU3MOBY

0.5

13

Crtpoenue u ¢pynkuuu ATO. pyrue
nykieosuarpudocdarsr (HTD)

14

CexBenupoanue JJHK. Metos
T€HOMHUKH, TPAHCKPUTITOMUKH,
MIPOTCOMHUKHI

15

MeToap! CTPYKTypHOU OHONIOTUH

16

Tunel KIETOK. HpOKapI/IOTI/ILICCKaH KIJIICTKa

17

Ctpoenue 3yKapuOTUUECKON KIETKH.
[Ipaktuyeckas pabora «3yuenue
CBOMCTB KJIETOYHOU MEMOpPaHbI»

0.5

18

[ToBepXHOCTHBIN amnmapar KIeTK!

19

OnHOMeMOpaHHBIE OPTAaHOUIBI KIIETKH.
[Ipakrraeckass pabora «3yueHue
ABUKCHU A HUTOIIa3MbI B paCTUTCIIbHBIX
KJIeTKax»

0.5

20

[losyaBTOHOMHBIE OPraHOMAbI KIETKU:
MHUTOXOHJIpUH, IIacTubl. JlaboparopHas
paborta «/ccnenoBanue niaasmMonusa u
JIETIIa3MOJIN3a B PACTUTENBHBIX KIETKaX»

0.5

21

HememOpanHbie OpraHOu bl KIETKU




22

Crtpoenue u GyHKINH sIpa

23

CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK
sykapuoT. JlaboparopHas pabora
«3ydeHne CTpoeHUs KIETOK Pa3INYHBIX
OPTaHU3MOB»

0.5

24

AccuMUIIANMS U TUCCUMMIIALUSA — JIBE
CTOpOHBI MeTabomu3Ma. Tunel oOMeHa
BemecTB. JlaboparopHas padora
«3yyeHne KaTaluTUYECKOW aKTHBHOCTHU
(epMeHTOB (Ha MpUMepe aMHJIa3bl UK
KaTaJiasbl)»

25

@epMEeHTaTUBHBIN XapaKTep peakiun
KIeToyHoro Metadonusma. JlaboparopHas
pabota «M3yueHne QepMeHTaTUBHOTO
pacIieTuieHus MEPOKCHIa BOJIOPO/Ia B
PacTUTENBHBIX U )KUBOTHBIX KIETKaX»

0.5

26

benku-akTuBaTOpbl 1 OENKU-UHTUOUTOPHI

27

ABTOTpO(]HBIN THIT OOMEHA BEIECTB

28

dortocunTe3

29

XemocuHTes. JlaboparopHas padora
«CpaBHeHHE nporeccoB GOTOCHHTE3a
XEMOCHHTE3a»

0.5

30

AnHa’poOHbIEe OpraHu3Mbl. Bus
Oposxenust. JlabopaTopHas pabora
«CpaBHEHUE IPOLIECCOB OPOKECHUS U
TIBIXaH D)

31

AdpoOHBIE OpraHU3Mbl. DTaIbl
SHEPreTUYeCcKOro 0OMeHa




DHeprus MEMOPaHHOTO IPaIMEHTA

32 npotoHoB. Cunte3 AT®: pabora
npotoHHON AT®-cuHTa3BI
33 Peakiimy MatpuyHOro CMHTE3a
TpaHCKpUIIIKS — MAaTPUYHBINA CUHTE3
34
PHK
35 Tpaucnsus u e€ dTarnbl
36 KoaupoBanue amunokucnot. Ponb
pubocoM B OrocuHTE3e OenKa
37 Opranu3zanusi reHoMa y MPOKapuoT U
IYKapuoT
38 MonekynsipHble MEXaHU3MbI SKCIIPECCUU
TeHOB Y 3YKapHOT
Bupycsl — BHEKIETOYHBIC (DOPMBI JKHU3HHU
39 1 obnuraTHbIie mapa3uThl. [Ipakrrnaeckas 0.5
pabota «Co3nanue MoJIeNid BUPYCa»
40 Bupycubie 3a001eBaHus YeTOBEKA,
KUBOTHBIX, PACTCHH I
a1 Hanorexunomnoruu B 6uonoruu u
MeAUIUHE
42 JKy3HeHHBII UK KIETKA
43 Martpuunsiit cuntes JJHK
Xpomocowmsl. JlaboparopHas pabota
44 «3yyeHrne XpoMOCOM Ha FOTOBBIX 0.5
MUKpOIIpenaparax»
45 JleneHue KIETKH — MHUTO3
46 Tunsl kierok. KapuokuHes U MUTOKUHE3. 05

JlabopaTopHas padora «HabmroaeHue




MHUTO3a B KJIIETKaX KOHYMKA KOpelIka JIyKa
(Ha TOTOBBIX MUKpPOIIpENapaTax)»

47 Perynsuus >Ku3HEHHOTO [IUKIA KIETOK

48 OpranusM Kak eIMHOE L1eJI0e

49 Txanu pactenuii. JlJaboparopuas padota 05
«I3yueHue TKaHEW pacTeHUN» '
TKaHU KUBOTHBIX M YETOBEKA.

50 JlaGoparopHas pabota «3yyeHue TkaHen 0.5
KUBOTHBIX»
Opranbl. CucteMbl OpraHoB.

ol JlaboparopHas paborta «3yuenune 0.5
OPTaHOB LIBETKOBOTO PACTCHHSDY

52 Ormopa Tena opraHu3MoB

53 JIBUKEHHE OPTaHU3MOB

54 [Tutanue opraHu3MoB

55 IIuTanue MO3BOHOYHBIX KUBOTHBIX.
[IumeBapuTenpHas cucremMa yeloBeka

56 JIpIXxaHue OpraHu3MOB

57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeloBeKa

58 TpancmopT BelecTB y OpraHu3MoB

59 KpoBeHocHas cucrema o3BOHOYHBIX
KUBOTHBIX 1 YeJIOBEKa

60 Beinenenue y opranu3mos

61 3anmrTa y OpraHu3MoB

62 HNmmyHHas cucrema yenoBeka




Pa3npaxuMocCTh U peryisanus y

63
OpraHHU3MOB

64 I'ymopanbHas peryasius 1 SHIOKpUHHAS
CHCTEeMa KUBOTHBIX U YeJIOBEKa

65 ®opMbI pa3MHOKEHHSI OPTaHHU3MOB

66 [TonoBoe pazMHOXKEHUE

67 Meiio3
I'amerorene3. OOpa3oBaHHE U Pa3BUTHE

68 MOJIOBBIX KiIeTOK. JlaboparopHas pabora 05
«3yueHue cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MHUKpPOTIPEapaTax»

69 NnauBuyanbHOE pa3BUTHE OPTaHU3MOB
— OHTOTEHE3

70 3akimanka OpraHoB U TKaHEH U3
3apOBIIIEBBIX JTHCTKOB
Poct u pazBuTHE JKUBOTHBIX.

7 JlaboparopHas pabora «BrisiBIeHHE 05
MIPU3HAKOB CXOJCTBA 3apOIbIIICH '
M103BOHOYHBIX )KUBOTHBIX»

PazMHOXeHUE U pa3BUTHE PACTEHUH.

79 JlabopatopHas pabota «CTtpoeHue 05
OpPTaHOB Pa3MHOKEHUSI BBICIIINX '
pacTeHu»

73 Hctopusi cTaHOBJICHUS U Pa3BUTHS
TeHETUKU KaK HayKu

74 OCHOBHBIC TOHATHUS U CHMBOJIBI 05

reHeTuku. JlaboparopHas padora




«/Ipo3oduia kak 0OOBEKT TeHETUYECKUX
UCCIICIOBAHU I

3aKOHOMEPHOCTH HaCIICJI0BaHUS
npu3HaKoB. MOHOTHOpHUIHOE
ckpenmBanue. [Ipakruyeckas padota

75 ' 1 05
M3yuenue pesynbTaToB
MOHOTHOPHUTHOTO CKPEUMBAHUS Y
npo30odrTe”

76 [uTomornyeckue OCHOBBI 1
MOHOTHOPHUIHOTO CKpEIMBaHUS

77 AHanu3upyoIee CKpelBaHuE. 1
Henonunoe nomuanpoBanue
JlurnOpuiHOE CKpEeIMBaHUE.

79 [paktuyeckas padora «3yuenue 1 05
PE3yNbTaTOB TUTUOPHUIHOTO '
CKpEIMBaHUS Y IPO30(UITBD)

79 [uTonornyeckue OCHOBHI JUTUOPUIHOTO 1
CKpEIMBaHUS

80 CuenneHHoe HaclIeI0BaHUE TPU3HAKOB 1

81 XpoMOCOMHasi TEOpHUsl HACIEACTBEHHOCTH 1

82 I'enernka mona 1

83 ['eHOTHII KaK I1€I0CTHAS CHCTEMA 1

84 I'eHeTHUYeCKHiT KOHTPOJIb PA3BUTHS 1
pacTeHwuil, )KUBOTHBIX U YEIOBEKa

85 M3meHunBOCTh IpU3HAKOB. Brbl 1
W3MEHYHMBOCTH

86 MoudukanronHas U3MEHUYUBOCTh 1




87

BapuanvoHHBIN psiJ ¥ BapUalliOHHAs
kpuBas. JJabopaTopHas pabota
«ccnenoBanre 3akOHOMEpHOCTEN
MO (UKAITTOHHON U3MEHUYHUBOCTH.
IlocTpoeHne BapuallMOHHOTO psiia U
BapHUallMOHHON KPUBOW»

0.5

88

I'eHoTHIIMYECKAS U3MEHUYHBOCTD.
KomOuHaTHBHAsS M3MEHYMBOCTD

89

MyranroHHast U3BMEHUYHBOCTb.
[IpakTtuueckas pabora «Myrauuu y
Tpo30QHITBI (Ha TOTOBBIX
MHKpOIIperapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAallHOHHOIO
nporecca. JMUTeHEeTUKa U SITUTCHOMUKA

91

I'eneruka yenoseka. [Ipakrnyeckas
paborta «CocTaBIeHUE U aHAIIN3
POIOCIIOBHOW

0.5

92

MeToasl METUIIMHCKON Ir€HETUKHA

93

3HayeHHe MeHHHHHCKOﬁ T'CHCTHKU B
OpEeaAoTBpallicCHUHU U JICHCHHUHN
TeHETUYECKHX 3a00JIeBaHMIl UeJIOBEKa

94

OCHOBHBIE ITOHITHUSI CCJICKIIUU.
JlaboparopHas paborta «3ydeHune copToB
KYJIbTYPHBIX PAaCTCHHI U TIOPOJ]
JOMAIHKUX JKHBOTHBIX

0.5

95

MeTopl ceneKinOHHON paboThI.
JlabopaTtopHast pabota «3yueHnue
METOJIOB CEJIEKIMU PACTCHUN

0.5




JlocTvKEHU CENIEKIUY PACTEHUH U

96 KUBOTHBIX. [IpakTryeckas padota 1
«lIpuBHUBKa pacTeHUN»

97 CoxpaHeHue, U3y4CHHE U UCIIOJIL30BAHKE 1
TEHETHYECKHX PECYPCOB
broTexHoorns kak Hayka U OTpacib

98 npou3BozcTBa. [IpakTnueckast pabora 1 0.5
«3yueHre 0OBEKTOB OMOTEXHOIOTHUM

99 OcHOBHBIC HANIPABIICHUSI CHHTETUYECKOU
Oouonoruu 1

100 XpoMoCcOMHasi ¥ TeHHasi UHXKEHepus

101 MenunuHCcKrue OMOTEXHOJIOTUH

102 PesepBHblii ypok. IloBTOpEHuME, 1
000011IeHE, CHCTEMATH3AIIN 3HAHUHI

OBLIEE KOJIMYECTBO YACOB I1O 102 135

[NIPOTPAMME




11 KVIACC

KoJsmnuecTrBo yacos DJIeKTPOHHBbIE
Ne ara H¢ poBbI
/i Tema ypoka Beero Konrpoabubie | I[IpakTuyeckue iyqem/m zﬁingaTeenLHue
padoThI padoThI pecypeb
1 OpomonnonHas teopus Y. lapsuna 1
9 JBWKylMe CHUIIBbI 3BOIIOLMH BUIOB 11O Y. 1
HapBuny
3 Bopnr0a 3a cymecTBoBanme,
€CTECTBEHHBIH 1 UCKYCCTBEHHBIH 0TOOp !
4 DopMHUPOBAaHUE CUHTETUYECKON TEOPUU
IBOJIIOLIMHI 1
5 DTanbl HBOJIIOLIMOHHOTIO Mpolecca: 1
MHKPO3BOJIIOIUS U MAKPOIBOJIIOLIUS
6 [omynsiust — 31eMeHTapHas eJMHUIA
IBOJIIOLIHI !
3aKOH reHeTH4ecKkoro paBHoBecus JIx.
; Xapnu, B. BaitnOepra. JlabopaTopnast 1
pabota «BbIsBICHHE N3MEHUYNBOCTH Y 05
oco0eil 0JJTHOrO BUAA»
8 DnemMeHTapHbIe (AKTOPHI IBOIIOIUN 1
9 Dddexr ocHoBaTemns. ekt 1
OyTBIJIOYHOTO TOPJIBIIIKA
10 Murpanuuu. 30158011 nOMyIsIun:
reorpaduyeckas, OMOJOrHYEcKas !
11 EcrectBenHbIi 0TOOp — HaNpaBIsIONMN 1

dakTop IBONIOIUU




12

[TonoBoit oT6op

13

[IpucmocobIeHHOCTh OPTAaHU3MOB KaK
pe3yNnbTaT MUKPOIBOIIOIHH.
JlaGopaTopHast pabota «3yuenune
apoMopdo30B U UIMOATANTAIIAN Y
pacTeHU U JKUBOTHBIX)

0.5

14

[pumeps! mpucnocobIeHU y
OpraHu3MoB: MOP(OIOTHYECKHE,
bu3noIoTHYecKre, OMOXUMHUYECKHE,
noBeneHueckue. JlabopatopHas pabora
«IIpucnocobnenuss opraHu3MoB U UX
OTHOCHUTENbHAS L1ETIECO00Pa3HOCTHY»

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlaboparopHas pabora «CpaBHeHUE
BH/JIOB 110 MOP(OJIOTHUECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa BUIa

17

BunooOpazoBanue Kak pe3yinbraT
MHKPO3BOJIIOIA U

18

CBs13b MUKPOIBOJIIOLINHU U
SIIUICMHUOJIOTUHN

19

Makposoionus. [laneonTonornyeckne
MCETO/Ibl U3YYCHH A 3BOJIIOIIUA

20

buoreorpaduueckine METOIBI U3ydeHUS
3BOJIIOLIU U

21

OMOPHOJIOTHYECKHE U CPABHUTEIBHO-
Mopostornueckiue MeTOIbl H3ydeHU S
IBOJIOLUHU




MounekynsspHO-TeHETUYECKHUE,

22 OMOXMMHMYECKHE U MATEMAaTHYECKUE
METOJTbI U3YUEHUS IBOJTIOIIUN

23 OO0nme 3aKOHOMEPHOCTH BOJIIOIUH

24 AnanTUBHAS paguaIs.
HepaBHOMEpPHOCTH TEMITOB YBOIOIUH

o5 HayuHble rHIIOTE3bI TPOUCXOKIACHUS
JKM3HU Ha 3emiie

26 JloHay4dHBIC MPEJCTABICHHS O
3apOKIACHUY KU3HH

27 OCHOBHBIC dTalbl HEOPTaHUUECKON
9BOJIIOLM U

28 I'umoTessl 3aposKICHUS KUZHU
Hctopust 3emii 1 METO/IBI €€ N3ydeHUS.

29 JlabopaTtopHas pabora «3yuenue u 05
OIHCaHKE UCKOITAeMBIX OCTaTKOB '
JPEBHUX OPTaHU3MOB)

30 HauanbHbie 3Tanbl OpraHMuecKoi
9BOJIIOLIU U

31 DBOIIOLMS SYKAPUOT
OCHOBHBIE ATaIlbl BOJIIOIH U

39 pactutenbHOro Mupa. [Ipakrnyeckas 05
paborta «M3yuenne ocoOeHHOCTEM '
CTPOCHUS PACTEHUH Pa3HBIX OTICIIOBY

33 OCHOBHBIE ATaIlbI BOJIIOIMHU JKUBOTHOT'O

MHpa




OBouonus KUBOTHBIX. [IpakTrueckas

34 pabora «3yuenne ocoOeHHOCTEH 0.5
CTPOCHUS TTO3BOHOYHBIX KUBOTHBIX)»

35 PazButHe xu3HU HA 3eMJIe 110 3paM U
neproiamMm

36 MaccoBbie BBIMUPAHUS —
9KOJIOTUIECKHE KPU3HUCHI TTPOIIIOTO

37 CoBpeMeHHbIHN SKOJIOTUYECKUI KPU3HUC,
€ro 0COOCHHOCTH

38 CoBpeMeHHas cucTeMa OPraHuIecKOTOo
MPOIIIIOTO

39 OCHOBHBIE CHCTEMATHYECKUE TPYIIIIBI
OpraHHU3MOB

40 AHTpPOIIOJIOTHS — HayKa O YEJIOBEKE

41 PasBuTHe npeacrasiaeHuit o
MIPOUCXOKICHUH YeJIOBEKa
MecTto yenoBeka B CUCTEME
opranuueckoro mupa. Jlaboparopnas

42 pabota «M3ydeHre 0COOECHHOCTEH 0.5
CTPOCHUS CKeJIeTa YeJIOBEKa, CBI3aHHBIX
C TIPSIMOXOXKIACHUEM

43 JBUKyIMEe CUIIBI aHTPOTIOTeHE3a

44 CooTHoIieHE OMOJIOTHYECKUX U
COLMAJIbHBIX (JAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTAJIMX AHTPOIIOTEHE3a

46 [NayreoreHeTrHKa ¥ MajJeOreHOMHUKA

47 DBOJIOLHS COBPEMEHHOTO YeJI0BEKa




48

UenoBeueckue pacol. [Ipakrnueckas
pabota «/3ydeHne SKOIOTHYECKUX
aJanTay 4YeJIOBEKay

0.5

49

MexaucIumInHapHbIe METOIbI
AHTPOTIOJIOTUH

50

3apoxaeHne 1 pa3BUTHE SKOJIOTHU

51

Mertopl sxonorun. JlabopaTtopHas
pabora «M3ydeHne MeTooB
HKOJIOTUUECKUX HCCIIETIOBAHUN»

0.5

52

3HadeHne YKOJIOTHYECKUX 3HAHUN I
YyeJIoBeKa

53

DKxonornyeckue (aKTopsl

54

Abuornueckue (akropsl. CBET Kak
sKostorudeckuii gaxrop. JlaboparopHas
paboTa «BblsBIIEHHE TPUCITIOCOOIEHUI
OpTaHU3MOB K BJIMSHHUIO CBETa»

0.5

55

Abuotnyeckue Qakropsl. Temmeparypa
KaK 9KOJIOTUYECKUM (PaKTop.
JlabopaTtopHas pabota «BbIsiBJIcHUE
MPUCIIOCOOJIEHU I OPraHU3MOB K
BITUSTHUIO TEMITEPATYPhD»

0.5

56

Abuotnueckue Qaxropsl. BiraxkHocTh
KaK JKOJIOTUYECKUM (PaKTop.
JlabopaTopHast pabota «AHATOMUYECKHE
0COOEHHOCTH pacTEHUH U3 Pa3HBIX MECT
oOuTaHUsD»

0.5

57

Cpenpl 0OuTaHUsI OPraHU3MOB

58

buosornueckue puTMBI




59

XuzHeHHbie POPMBI OpPraHU3MOB

60 buotnueckue hakTopsl
3HaueHrne OMOTUYECKUX B3aUMOACHCTBUI

61 JUIS CYILIECTBOBAHUSI OPTaHU3MOB B CpeEJie
oOuTaHus

62 DKOJIOTHYECKHE XapaKTepUCTUKU
MOMYJSIINU
OCHOBHBIE TOKA3aTENN MOMYIIALNHN:

63 YU CJIIEHHOCTb, IIIOTHOCTh, BO3pAcTHAs U
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE ITOKA3aTENH MTOM YIS

64 POXKIAEMOCTbh, TIPHUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALIUH

65 DKojoruueckasl CTpykrypa Momnyssuu

66 JlnHaMHKa TIOMYISIIINY U €€ PEeTyIsIus

67 KpuBble pocTta 4nCcIeHHOCTH OIS H.
Kpusslie BeIKMBaHUSA
DKoJIOrnyecKass HUIla BUIA.

68 JlaGoparopHas paboTa 05
«[IpucnocoOnenus ceMsiH pacTeHUHN K '
pacceneHuo»

69 Bun xak cucrema momynsnuii

20 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUA
KUBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OHOIEHO3

72 DKocucTeMa KaKk OTKPBITas cucTeMa

73 KpyroBopor BeIecTB U MOTOK YHEPIUU B

OKOCUCTEMC




74

OCHOBHBIC TOKA3aTEIN YKOCUCTEMEBI

75 DKOJIOTUYECKUE TTUPAMU b

76 N3meHeHuns coo0ImecTB — CYKIECCUU
[pupoaHbIe 9KOCHCTEMBI. DKOCHCTEMBI

77 03ep U peK. IKOCUCTEMbI MOpeH U
OKEaHOB

79 [pupoaHble 5KOCHCTEMBI. DKOCHCTEMBI
TYHJp, JIECOB, CTETICH, MYCThIHb

79 AHTPONOT€HHbIE IKOCUCTEMBI
Ypboskocuctemsl. [Ipakruueckas paboTa

80 «3yuenune u onucanue 0.5
yYPOOIKOCUCTEMBI
3akoHOMEpHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICICTBUI OPTaHU3MOB
B DKOCHCTEMaX
MexaHn3Mbl BO3ACHCTBHS 3arpsA3HEHUN

82 pa3HBIX TUIIOB HA CYOOPTaHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISILIHOHHOM U
9KOCHCTEMHOM YPOBHSX

83 buocdepa — obmermtanerapHast
o0osiouka 3emiu

84 VYuenue B. W. Bepaazackoro o 6uocdepe

g5 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsl

86 KpyroBopoTs! BelecTs u
OMOreOXMMUYECKUE IIUKIIbI

87 3oHanbHOCTH Onocdepsl. OCHOBHBIE

OMOMBI CyllI




88

YcroitunBocTh Grochepsl

89 DKOJIOTHYECKHE KPU3UCHI U UX TPHUYNHBI

90 Bo3sneiicTBue uenoBeka Ha Ouocdepy

o1 AHTpOTIOTEHHOE BO3/ICHCTBHE HA
pPacTUTEIBHBIN U JKUBOTHBINA MU

92 Oxpana mpupoIsI

93 OCHOBHBIE MPUHITUTBI YCTOUYHBOTO
Pa3BUTHS YEJIOBEYECTBA U TIPUPOIBI
ParnmonansHO€ MPUPOAOTIONB30BAHUE U

94 COXpaHEHHUEe OMOJIOTHYECKOTO
paszHooOpasus 3emiau

95 O60061eHNe 10 TeMe «MUKPO3BOIIONUS
U e€ pe3ysIbTaTh

96 O60061eHNe 10 TeMe «MaKpOIBOITIOIHS
U e€ pe3ysIbTaTh)

97 O606uenue no reme «IIpoucxoxneHue
¥ pa3BHTHE KU3HU Ha 3eMIIe»

08 O06o06menue mo reme «lIporcxoxkaeHue
YeJIOBeKa — aHTPOIIOTEHES

99 O06o0mmeHue 1Mo TeMe «IKOJIOTHsI — HayKa
0 B3aMMOOTHOIIICHUSIX OPTaHU3MOBY

100 O600mmenne no teme «OpraHu3mMbl U
cpena oOuTaHuUs»

101 O06o001mmenne 1o reme «KoJ0TUsl BUIOB U
TIOTT YIS )

102 O6006menune o reme «buocdepa —

I00aabHas SKOCUCTEMAY)




OBIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

102

7.5







YYEBHO-METOINUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI151 YYHEHUKA

* buonorus, 10 knacc/ [laceunnk B.B., Kamenckuit A.A., Py6uios A.M. u npyrue;
noj penakiueit [laceunuka B.B., AkinonepHoe o6miectBo «M3aatenscTBoO
«IIpocBemeHue»

* buonorus, 11 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Pyo1ioB A.M. u
npyrue; nod penakiueit [laceannka B.B., AknpoHepHOe 0011eCTBO

« HBI[&TGJII)CTBO « HpOCBeI_HeHI/Ie»

METOANYECKHUE MATEPHAJIBI 1JISA YYUTEJIA

Meroaudeckoe nocooue noAroTOBIECHO K M3/1aHHOMY B cooTBeTcTBUU ¢ DI'OC

yueoHuky A. A. Kamenckoro, E. A. Kpukcynosa, B. B. Tlaceunuka «buomnorus
C. B. Cymaroxun A. C. Epmakosa bBUOJIOT A [TIOYPOYHBIE PASPABOTKHA

10—11 xmaccer YueOHOE mocoOue a1 001meo0pa3oBaTeIbHBIX OpTaHU3AIIN.

NP POBBIE OGPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETH
HMHTEPHET

resh.edu.ru

fipi.ru

foxford.ru






