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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HoMy nipeamety "buonorusa" (nanee - Ouosorus) Ha ypoBHE
cpenHero obmero oopasoBaHusi pazpaboraHa Ha ocHoBe denepalibHOrO 3aKOHa OT
29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit @enepamnm», PI'OC COO,
Konnernmmuu mnpenogaBanust ydeOHOTo mpenmera «buomorus» W OCHOBHBIX
MOJIOKEHUH (efiepanbHOi paboueli MporpaMMbl BOCIIUTAHMUS.

YueOubiii npeamer «buonorus» yrinyO6iaéaHoro ypoBHs wusydenus (10-11
KJIACChI) SIBJISIETCSl OJTHAM W3 KOMIIOHEHTOB MpeaMeTHoW obOnactu «EcTtecTBeHHO-
Hay4Hble npeaMeTb». CornacHo nojoxkeHussiMm GI'OC COO npoduibHbie yueOHBIC
OpeaIMeThl, HW3y4YaeMmble Ha  yrIyOJI€HHOM  ypOBHE, SBISIIOTCS  CIOCOOOM
muddepennnanuu o0ydyeHust Ha ypOBHE CpeTHEr0 00IIero 00pa3oBaHus U MPU3BaHbBI
00eCIeyuTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM,
cpemHUM MpodheCCHOHATBHBIM M BBICIIIUM OOpa3oBaHueM. B To ke Bpems KaKIIblil u3
ATUX YY4€OHBIX MPEAMETOB IOJDKECH OBITh OPHUEHTHPOBAH HAa MPUOPUTETHOE PEIICHUE
o0pa30oBaTeNbHBIX, BOCIHUTATCIBHBIX W Pa3BUBAIONIMX 3aJad, CBSI3aHHBIX C
npodopueHTanueii o0ydJalmuxcs U CTUMYJIMPOBAHUEM HWHTEpeca K KOHKPETHOU
00JIaCTH HAyYHOT'O 3HAHUS, CBS3aHHOTO C OHMOJIOTHEH, MEIUIIMHOM, 3KOJIOTHEH,
TICUXOJIOTHEH, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no yueOHoMy nipeaMety "buonorus” naét npeacraBieHue o UeIu U
3alayax u3y4deHus ydyeOHoro mnpeamera «buornorus» Ha yriayOiaEéHHOM YpOBHE,
ompenensieT o0sA3aTeNbHOEC (MHBAapUAHTHOE) TMPEAMETHOE COJEep)KaHue, €ro
CTPYKTYPHUpPOBAaHME IO pa3feiaM ¢ TeMmaMm, paclpeielieHue 10 KiaccaMm,
PEKOMEHJIyeT TMOCJIEIOBATEIbHOCTh HW3YYCHHsS] YYeOHOTO Marepuayiia ¢ Yy4EToM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKA Yy4eOHOTo IIporiecca,
BO3pACTHBIX 0COOCHHOCTEHN oOydaronuxcs. B mporpamme mo Onosioruu peanu3oBaH
MPUHITUI TTPEEMCTBEHHOCTH C U3YYCHUEM OMOJIOTMH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusl, OJaroaapsi 4eMy MpOCMaTPUBACTCS HAPABICHHOCTh Ha MOCIEAYIOIIEe
pa3BUTHE OWOJOTMYCCKUX 3HAHWHA, OPHCHTHPOBAHHBIX Ha (opMupoBaHHE
€CTECTBEHHO-HAYIHOTO MUPOBO33pEHUS, AKOJIOTHICCKOTO MBIIIIJICHUS,
MIPEICTABIICHUI O 3JOPOBOM 00pa3e KU3HU, Ha BOCITUTAHUE OEPEIKHOTO OTHOIICHUS K
OKpYXalolel TpUpOAHON cpene. B mporpamme mo OHOIOTHM TakKe MOKa3aHbI
BO3MOXKHOCTH y4yeOHoro mpeamera «buonorusi» B peanuzauuu tpedoanuii ®I'OC
COO x mIaHUPyEeMbIM JINYHOCTHBIM, METAIPEIMETHBIM U MIPEAMETHBIM Pe3yJIbTaTaM
oOydueHrss ¥ B (HOPMUPOBAHWH OCHOBHBIX BHIOB Yy4eOHO-TIO3HABATEIHHOM
NESTENIbHOCTH ~ OOYyYaloIIMXCS 1O OCBOGHHUIO  COJIEP)KAHUA  OMOJOTHYECKOTO
oOpa3oBaHUs Ha YPOBHE CPEAHETO 00IIero oopa3oBaHmsl.

VYuebnsiii npeamer «buosorus» Ha ypoBHE cpeaHero ooiiero oOpa3zoBaHUs
3aBeplilaeT OMojJoruyeckoe o0pa3oBaHKe B IIKOJIE U OPUEHTUPOBAH HA paclIMpeHue
U yriyOJieHue 3HaHUM 00y4arouxcs O >KMBOM MPUPOJE, OCHOBAX MOJEKYISAPHOU U



KJIETOYHOW OWOJIOTHUH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHSI, T€HETHKH, CEJIEKIIHH,
OMOTEXHOJIOTUH, FBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

N3yuyenune yueOHoro mpeamera «buonorus» Ha yriayOJeHHOM ypOBHE
OPUEHTHUPOBAHO Ha IMOATOTOBKY OOYYAIOIIUMXCS K MOCIEIYIOUEMY MOJIYYSHHUIO
Ouonornyeckoro  oOpa3oBaHMsi B By3aX M OpraHu3alMsaX  CpPEIHEro
npodeccuonansHoro odpazoBaHus. OCHOBY €ro COJEp)KaHUS COCTABISAET CHCTEMa
OMOJOTMYECKUX  3HAHWW, TOJYYEHHBIX NpH  HU3YyYEHUH  OOydarouuMucs
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX pa3/esioB OMOJOTMU HAa YpPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kimaccax 3TH 3HAHUA TOJy4YalOT pa3BUTHE. TaK,
paciIMpeHsl U yriTyOJieHbl OMOJOrMYECKHE 3HaHUSL O PACTEHMSIX, )KUBOTHBIX, TpHOax,
OaKTepHsIX, OpraHu3Me YeJIOBeKa, OOIINX 3aKOHOMEPHOCTSX KU3HH, JOTOTHUTEIBHO
BKJIFOYEHBbl OHMOJIOTMYECKUE CBEIEHUS NPHUKIAJAHOIO W TOHUCKOBOIO XapakTepa,
KOTOpBIE MO’KHO HCIIOJIb30BaTh KaK OPUEHTHUPHI JUIS MOCIEAYIOIIEro BbIOOpa
npodeccuu. Bo3MmMokHa  Takke  MHTErpauus — OHMOJOTMYECKMX  3HAHMH €
COOTBETCTBYIOIIUMH 3HAHUSIMH, IOJYYEHHBIMU OOYYalOIUMHUCS TIPU H3YyYEHUU
(bU3UKH, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mipeametry '"buosorus" orpaxaer
CHUCTEMHO-YPOBHEBBIN U 3BOJIIOLMOHHBIN MOAX0AbI K U3y4eHUt0 Ouosoruu. CoriaacHo
UM, H3Yy4aroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTE€pPHbIE IS JKUBBIX CHCTEM
pPa3HOTO YpPOBHS OpraHU3alld{, »SBOJIOLUMUA OPraHMYecKoro Mupa Ha 3emie,
COXpaHEeHUs1 OMOJOTMYECKOro pazHoodOpasus mianetsl. Tak, B 10 kiacce uzyvarorcs
OCHOBBI MOJICKYJISIPHOH M KJIETOYHOM OHOJIOTHHM, SMOPHOJIOTMH W OHOJOTUH
pa3BUTHUS, TEHETUKU W CEJIEKIMH, OMOTEXHOJIOTMM M CHUHTETHYECKOM OMOJIOTHH,
aKTyaJu3UpYyIOTCsl 3HAHHUA OOydaroluxcs Mo OOTaHUKE, 300JI0TUH, aHATOMMHU,
¢dbuszunonornn 4venoBeka. B 11 kimacce u3ydaroTcsi SBOJIIOIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUM U YueHue o buocdepe.

VYuebnsiii  mpenmer  «buwomorusi»  mpu3BaH  00ECIEUUTh  OCBOCHHUE
O0y4aroMMHUCS OMOJIOTMYECKUX TEOpUM M 3aKOHOB, HJEW, MPHUHILIUIIOB U IPaBUIL,
JIeXKaIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHOM KApTUHBI MUpPA, 3HAHUU O
CTPOEHUH, MHOToo0pa3uM U OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOMYJISLNH,
OMOLIEHO3a, PKOCHCTEMbI, O BBIJAIOMIMXCA HAYYHBIX JOCTHXKEHMSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTWH, MPUKIAIHBIX acleKTaxX OMOJOrMYecKux 3HaHuiu. Jlis
pa3BUTUSL U TOJJIEpKaHMS HHTEpeca OOydYaroIIMXcsi K OWMOJOTHMM Hapsiay co
3HAYUTEIBHBIM 00bEMOM TEOPETUUYECKOTO MaTepualia B COAEP>KaHUU IPOrPAMMBI 110
OMOJIOTMU MPEAYCMOTPEHO 3HAKOMCTBO C HUCTOPHEN CTAaHOBJIEHUSI M Pa3BUTUSA TOU
WIM WHOW 00JacTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOekHBIX YUEHBIX B
peleHre BaXHEUITNX OMOJIOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Heab usyyenuns yuedHoro npeamera «bnonorusp» Ha yriay0JéHHOM ypOBHe:
— oOBNaZeHHe OOydYalomMMHUCA 3HAHUSAMU O  CTPYKTYPHO-(GYHKIIMOHAJIHHOU
OpraHM3aIMH JKUBBIX CHCTEM PA3HOTO paHra v mpuoOpeTeHre YMEHUN HCIOJIb30BaTh
3TM 3HaHuUA B  (HOpMHpPOBaHMM HUHTEpeca K  ompeAeséHHOM  olnactu
npo(heCCUOHATIBHON  JIeATENbHOCTH, CBSI3aHHOM C Ouosoruei, Wi K BbIOOPY
y4eOHOTr0 3aBeIeHUs sl MPOJOHKEHUS] OMOJIOTHYECKOr0 00pa30BaHuUs.

JlocTH:keHMe 1eJiM u3ydeHHst ydeOHoro mpeamera «buosiorus» Ha
yYIJy0JI6HHOM YPOBHE 00ecrednBaeTCsl peleHueM CJIeyIomuX 3a/1a4:
— OCBOCHHME OOYYaIOIIMMHUCS CHUCTEMbl OWOJIOTHYECKUX 3HAHW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIIEMIUAX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX H
MpaBUJiax, COCTABJIAIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHUHY MHUpa; O
CTPOEHUH, MHOTr0O0pa3ud W OCOOEHHOCTSIX OHOJIOTMUECKHX CHUCTeM (KJIEeTKa,
OpraHu3M, MOMYJISIIUS, BUJI, OMOTE0IIeH03, Onocdepa); 0 BIIAIOIINXCS OTKPBITUSIX U
COBPEMEHHBIX UCCJIEAOBAHUAX B OUOJIOTUH;
— O3HAaKOMJICHHE OOy4YalolUXCcsd C METOJaMHU TIO3HAHUS >KUBOM MPUPOJIBI:
HCCIIEIOBATEIbCKUMU METOAaMU OMOJIOTUYECKUX HAYK (MOJIEKYJISIPHON U KIIETOYHOM
Ouonoruv, -HMOPHUOJIOTUM W OHUOJIOTMM Pa3BUTHUS, TEHETHUKM U  CEJEKIIHH,
OMOTEXHOJIOTUHA U CHHTETHUECKOW OMOJIOTHH, TTAJIEOHTOJIOTHH, SKOJIOTUH); METOJaMU
CaMOCTOSITETILHOT'O TTPOBEJEHUS OMOJIOTUHYECKUX HMCCIIEAOBaHUN B JaOOpATOpPUU U B
npupojie (HaOa0IeHUE, U3MEPEHHE, YKCIIEPUMEHT, MOJICIUPOBAHHUE);
— OBJAJEHHE  OOYYAOIIMMHUCS  YMEHUSMH:  CaMOCTOSTEIbHO  HAaXOJUTh,
aHAIM3UPOBaTh M HCIOJIb30BATh OWOJIOTMYECKYI0 HWH(GOPMAIINIO; TOJIb30BATHCS
OMOJIOTUYECKONH TEPMHUHOJIOTHEH U CHMBOJIMKOM; yCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OWOJIOTMM W  COIHAIBHO-DKOHOMHYECKUMU M DKOJOTHYECKUMH
npoOJjieMaMu 4YEJIOBEUECTBA; OIICHUBATh TMOCIEACTBUSI CBOEH JAESATEIbHOCTU TIO
OTHOIIEHUIO K OKPYXKAIOIIeH NPUPOJAHONW Cpele, COOCTBEHHOMY 3JI0POBBIO U
3JI0POBBIO OKPYXKAIOIIUX JIF0JIeH; 000CHOBBIBATH M COOJIIOIATh MEPHI MPOPIIAKTUKA
MH(DEKIMOHHBIX 3a00J€BaHU, MpaBUIa TOBEACHHUS B MPUPOAE U oOecreyeHus
0€30MacHOCTH COOCTBEHHOW JKHU3HEIEATETbHOCTH B YPE3BBIYAWHBIX CUTYaIIHUSIX
MPUPOHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaThb COBPEMEHHBIC HAy4YHBIE
OTKPBITHS B 00JIACTH OMOJIOTHH;
— pa3BUTHE Yy OOYYAIOUIUXCS WHTEUICKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH B
mpolecce 3HAKOMCTBA C  BBIJAIONIUMHUCS ~ OTKPBITUSAMH H  COBPEMCHHBIMHU
UCCIICIOBAaHUSIMU B OHMOJIOTMH, pelIaeMbIMU €10 MpoOJieMaMu, METOA0JOTHEH
OMOJIOTUYECKOTO MCCIIEIOBAHUS, TTPOBENCHUS SKCIIEPUMEHTAILHBIX HCCIICIOBAHUM,
perieHuss OMOJIOTMUECKUX 3a7a4, MOJICTUPOBAHHS OHOJIOTHUECKNX OOBEKTOB M
MPOIIECCOB;



— BOCIUTaHWE y OOYYArOIIMXCS IIEHHOCTHOTO OTHOIICHUS K XKWUBOW TPHUPOJAEC B
IIEJIOM U K OTICIbHBIM €€ O0BEKTaM U SIBICHHSAM; (OPMHUPOBAHUE IKOJIOTHICCKOM,
TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTyphl TMOBEJACHUS B MPHUPOE; WHTETPAINH
€CTECTBCHHO-HAYYHBIX 3HAHUIA;

— mnpuobpeTeHHe  OOYYAarOMIMMHCS  KOMIETCHTHOCTH B palOHAIBHOM
IPUPOIOTIONIB30BaHUH (COOIIOICHUE TTPABUII MTOBEACHUS B MPUPOJE, OXPaHbl BUIOB,
IKOCUCTEM, Ouocheprl), COXpPAaHCHHUH COOCTBEHHOTO 370POBbSI U  3J0POBBSA
OKPY>KaIOIIUX JItojeH (coOmoieHust Mep npoduiakTUKKA 3a00eBaHuM, 00ecIeueHue
0€30MMacHOCTH JKU3HEJCATSIIBHOCTH B YPE3BBIYAMHBIX CHTYAIUSIX MPUPOITHOTO M
TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAaHUS OMOJOTMYECKUX 3HAHUU U
YMEHUH B IOBCEIHEBHOW KU3HU;

— CO3JaHu€ YCIOBUM Ui OCO3HAHHOTO BbIOOpA 00YyYarONIMMUCS WHIWBUYAIbHON
oOpa3oBaTenbHOI TpPaeKTOPHH, CHOCOOCTBYIOLIEH HOCIIEAYIOLIEMY
poecCHOHATEHOMY CaMOOTIPEICICHUIO, B COOTBETCTBUU C WHIUBUYyAIbHBIMU
WHTEpECaMu M IOTPEOHOCTSIMH PETrHOHA.

— OO0miee 4KclIO YacoB, OTBEJACHHBIX HA HM3y4yeHUE OWOJIOTMM Ha YIIIyOJIEHHOM
YpOBHE CpemaHero oOmero oopa3oBanus, coctaBmsier 204 vaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelno).

— Or6op opraHu3anoOHHBIX (OPM, METOJOB M CPEACTB 0O0ydeHHS OHOJOTHH
OCYIIECTBISIETCS ¢ Y4YETOM CHEIU(PUKKA €ro COACpKaHWS W HAMpaBICHHOCTH Ha
NpOAODKEHNE  OMOJOTHMYECKOro  OOpa3oBaHMS B OpraHH3alUsaX  CPEIHEro
PO eCCUOHATBHOTO U BHICIIETO 00pa30BaHUS.

— OO0s3aTenbHBIM YCTIOBUEM TIpU O0y4YeHUU OUOJIOTHMU Ha YIIIyOJIEHHOM YpOBHE
SBJIICTCSI TIPOBEJCHUE JIA0OPATOPHBIX U TMpaKTUYECKuX padoT. Takxke ydactue
OOyJaromuxcss B BBIMOJHCHUH MPOEKTHBIX M Y4eOHO-MCCIEIOBATEIbCKUX PadoT,
TeMaTHKa KOTOPBIX OMPEIENSIeTCS YIUTEIeM Ha OCHOBE MMEIOIIUXCS MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBHM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaUYeHHE OUOJIOTUM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apgeii, I'. Menaens, B. 1. Bepuaackui, W. I1. [TaBnos, . 1. Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpPraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBINA, KIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroniye >kMBbI€ CUCTEMBI HAa PA3HBIX YPOBHSIX OpraHU3alUu.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HynmeBast runotesa. [lonsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.



JleMoHCTpanun

Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuponab», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
V3y4EHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  ynabopatopHoe  oOOpynoBaHHE  JJIsi  HPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpH
V3YUYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAUMHUIA KuBoro. Kcropus
oTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. IlIneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHUS COBPEMEHHON KJICTOUYHOM
TEOPUH.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEeHTpUyTrUpoBaHUe, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanHvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

[Toptpetsl: P. I'yk, A. Jleenryk, T. [lIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOW MHUKPOCKOM, «DIEKTPOHHBI MHUKPOCKOID,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KJIETOK.

IIpakTuyeckas paGora «l3ydueHne MeETOAOB KJIETOYHOH OuoIOTUU
(xpomarorpadus, anexrpodopes, aubdepeHuaTbHOe HEeHTPUGYTUPOBaHUE,
[T11P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOPEryisiuu. MuHepaabHble BELIECTBAa KJIETKU, MX OHUOIOrmyeckas
poJb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buonornueckue mnoauMmepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, NenTHIHAas CBsI3b. BTopuyHas, TpeTU4Has, YeTBEPTHUYHAS



cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonornueckue pyHkImu 6€IKOB. [lpuonsi.

VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCaXapyabl U MOJIUCAXAPUIBI.
OO6mumii 1IaH CTpOeHUS U (PU3MKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-TUApOdoOHBIE cBOMcTBA. Kinaccuduxarus munuaos.
Tpurmunepunbl, ¢Gocoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIMU
munuaoB. OO1Me CBOMCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO03aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunnossie kucnotel. JJHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIIOT.
Hyxneotuapl. [lpunnun kommiementapHoctu. I[lpaBwio Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectonaxoxaeHue u ouonornueckue Qynxuun JITHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mosekyne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietke. [pyeue wykneozuompugocgpamer (HT®D). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHEe U OMoU3NYECKUe UCCICTOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OMOMONEKyl. Moodenuposarue
CMpYKmMypbl U QYHKYUti OUOMONEKYI U UX KoMniekcos. KomnvromepHuiti Ousaun u
Opeanuyeckul cCunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIE».

Tabmuubr u cxembl: «llepuognveckas TabmuIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MoOJeKylbl», «CTpoeHHe MOJIEKYI
yrieBooBy, «CTpoeHre MoJeKyn JHUnuaoB», «HyKIEeMHOBBIE KHUCIOTBD»,
«Ctpoenne Mosnekyibl ATOy.

O6opynoBaHue: XUMUYECKasl MOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pabora «O0Hapyx)eHHE OEITKOB ¢ TOMOIIBIO KAYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccrmenmoBaHWe — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue 1 QyHKIMH KICTKH

Tumnbel KIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapUOT B OMOIIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3us, obneruéunas auddys3us), aKTUBHBINA (NMEPBUYHBIN U BTOPUYHBIN
aKTUBHBIK TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

[utomna3ma. [luto3one. Llutockener. [[Brmxenne nuroriazmbl. OpraHoubl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosun pacturesbHbIX KiIeToK. Kiietounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuM u tmuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbIE  TJIACTUIBl  (OTOCHUHTE3UPYIOUIUX  DYKapHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapuoIljia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
MpaHcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).



JleMoHCTpanun

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmupl u cxeMbl: «CTpoeHHE JYKApUOTHUYECKON KIeTKn», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpO€HME  pacTUTENbHOW  KIETKH», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OOopynioBaHHEe: CBETOBOM MHMKPOCKOI, MHKpPOIIpENnaparbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnass paOora «l3ydeHue CTpOEHHSI KIETOK pa3IudyHBIX
OpTaHU3MOB.

IIpakTuyeckas padora «/3ydyeHune cCBOMCTB KJIECTOUHON MEMOpPAHBD.

JlaGoparopnass padora «lccienoBanne mia3mMoiiM3a W JIETUIA3MOJIMN3A B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckas padora  «/3ydeHue  [OBWKEHHUS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BeLecTB M NPeBpallleHUe JHEPIUH B KJIETKe

AccUMWIALNS U JUCCUMUWIISILIMS — IBE CTOPOHBI MeTabonu3Ma. Tunsl oOmMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIuid KJIETOYHOTO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHUYECKUX KaTaJIu3aTOpoB. benku-
aKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCcUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nueMeHmol U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mmpouecce
dotocunteza. CretoBas u TeMHOBas Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIINE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuH, BOJOPOIHbBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

AspobHbie OpPTaHU3MBI. Orarbl JYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npoiieccax ononornyeckoro okucienus. {uknnueckue peakunu. OKUCIUTEIbHOE



dbochopunupoBanue. uepeus memoOpanHoco epaouenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaswl. IlpeuMyniecTBa a’poOOHOTO IMYTHU
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpaIMuA

[Toptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabmumbr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUT 0O0Men», «brocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

Jlaboparopnass padora «l3ydyeHue  KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

Jlabopatopnasi pabGora «/3ydyeHue (HEPMEHTATUBHOTO pACIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacseacrBeHHass uHGoOpMaLUs U peaju3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHIKN KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOIO CHHTe3a. Peanuszanus HacneAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOI, €ro cBoucTBa. TpaHckpunuus — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTese Oenka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
onocuHTe3e Oenka.

Coepemennvie npedcmasieHusi o cmpoenuu 2eHos. OpraHuszalys reHomMa y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T€HOB Yy MpoOKapuoT. I'mmores3a
onepoHa (d. XKako0, XK. Mano). Monexynapuvie mexanusmovl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. Kinetounslit romeocras.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KusHeHHbIll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

BupycHubie 3a0oneBanusi yenoBeka, XxuBOTHBIX, pactenuii. CITNJ, COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.



Buoungpopmamuxa: unmeepayus u anamuz oonvuiux maccugos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6erxkos. Cnocobvt 00cmasKu 1eKapcms.

JleMoHCTpaIMuA

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabmuubr u cxembl: «brocunTes O6enkay, «I'eHeTHYeckuit Kom», «BUpPyCh»,
«bakTepuodarmy.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKuzHeHHBIA HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisnusa. Hurepdaza u  MuUTO3.
Oco0OeHHOCTH TMpOLIECCOB, MpOTEKawIMUX B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuo bl UHTEpGa3bl.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perummkannu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Temomepsl u

TeromMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHbelii  HabOpbel  XpoMocoMm. ['omonoruunbie XpoMocoMbl. [looBbie
XPOMOCOMBI.

Henenue wietku — wmutTo3. Craauu MHUTO3a W TPOUCXOJAIINE B HUX

nporeccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiorndyeckoe 3HayeHUe
MHUTO3A.

Perynsinusa MUTOTHYECKOrO IUKIA KIETKU. I[IporpamMmmupyemasi KieTodHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHaJIbHAs TE€HOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «L{ugpposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoHUpOoBaHus KIemkKu.

JlemoHcTpanuu

Tabnuipel U cxeMbl: <«OKW3HEHHBIH UK KIETKW», «Mwutos3y», «CTtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KiIeTKax
KOpELIKa JIyKay.

JlabopaTtopnass  pabora «3ydeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparaxy.

JlaGopaTopHnasi pabora «HalmoeHre MUTO3a B KJIeTKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u GyHKUMH OPraHU3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OAHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.



Oco0eHHOCTH  CTPOCHHMS W JKU3HENEATEIbHOCTH  OJHOKIJIETOUHBIX
opranu3moB. bakrtepuu, apxew, OJHOKIETOYHBIE TPUOBI, OJHOKJIECTOUHBIC
BOJIOPOCIH, APyrue NpoTUCThL. KOJIOHNAIbHBIE OPTaHU3MBI.

B3anMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocras.

Tkanu pacrenuidl. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBareibHas,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
GyHKUMNA U pacloIOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCIMHUTENbHAS, MbIllIeyHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, (GYHKIUA U
PACIIOJIOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M TeHEpaTHMBHBIE OpraHbl pacteHud. OpraHbl u
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHune u
TUNBI COEIUHEHUS KOCTEH.

JIBuxeHne  opraHm3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBM)KEHME MHOTOKJIIETOYHBIX JXUBOTHBIX M YEJIOBEKa:
MbllieyHas cucreMa. Peduiekc. CkeneTHble MBILIIBI U UX padoTa.

[Iutanue opranusmoB. IlorjomieHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. lIutanue XMBOTHBIX. BHyTpuIlonocTtHoe u
BHYTPUKIIETOUYHOE TNUIIEeBapeHue. [IuTaHne MNO3BOHOYHBIX MUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue skuBOTHBIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pIxarenbHas NOBEPXHOCTD.
’KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cucTemMa uesioBeka. MeXaHu3M BEHTWISIIUM JIETKUX y TTHI] U
MJIeKoUTaromux. Perynsius apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEIIECTB Yy OPraHU3MOB. TPaHCHOPTHBIE CHCTEMBI PACTECHHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpalieHus. IDBOJIOLHOHHbBIE
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CUCTEMBI MO3BOHOYHBIX KUBOTHBIX. PaboTa
cepala v €€ peryJisius.

Brinenenue y opranusmoB. Belgenenne y pacreHuil. Beinenenue y
KUBOTHbIX. CokpaTuTenpHble Bakyonu. Opranbl BblaeneHus. PuiabTpanus,



CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHM3Mbl pabOThl OPTaHOB BBIJECICHUS.
CBs13b IIOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cUCTEMaMU. Brienenue y
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CtpoeHne u (pyHKIIMOHMpPOBaHUE
He(dpona. OOpazoBaHUE MOYH Y YEJIOBEKaA.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAacTEHUMU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranu3ma oT OoinesHeil. IMMmyHHast cuctema denoBeka. KieTouHblili u
TYMOPJIbHBIA MUMMYHHUTET. Bpokn€HHbI U npuoOpeTéHHbIN crenuduueckuit
UMMYyHUTET. Teopust KIOHaNIbHO-ceIeKTUBHOro mmmMmyHutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

Pasgpaxkxumocts u  peryisinus y  opranusmoB. PasnpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasg cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIIOUUOHHOE YCIOKHEHHE CTPOCHHSI HEPBHOW CHCTEMBI
y XKUBOTHBIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M KX TOPMOHBI. JleHMCTBHE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmupl U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOTIOKIETOYHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CuctemMbl  OpPraHOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHEe CTpoeHHE
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKENET 4YeOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMaY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BblgenurenbHas cUCTEMay, «IDHAOKPUHHAsA cUCTEMa», «CTpPOCHHUE MBIIIIbIY,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOoeHHE THIPBDY,
«CtpoeHue mnaHapun», «BHyTpeHHee CTpOeHHE IOKIEBOro uepss», «HepBHas
cuctema pbeio», «HepBHas cucrema ssarymkm», «HepBHas ~— cucrtema



npecMbikatomuxcs», «HepBHas  cuctema  nruny, «HepBHas — cuctema
MIIeKOTIUTaOMuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKIECTOYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIUM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YelIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AecTBreM (hepMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUHN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEN paCTCHUIN».

JlabopaTopHasi padora «/3yueHne TKaHEel JKUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHM3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOMXEHHUA:  I[OYKOBAaHUE,  CIOPYISLUS,
dbparmeHTais, KIOHHPOBaHUE.

[TonoBoe paszmHoxkeHue. IlomoBble KIIETKH, WM TrameThl. Meio3. Craauu
Mmeno3a. [loBegenne xpomocoM B Mmeiose. Kpoccnnrosep. buosmorndyecknii cMpici
M€i03a M TIOJOBOro Tmporecca. Meio3 M ero Mecto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX Ki1eTOK. CiepMaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnogoTBOpeHHE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH NPOOJIEHUS MIICKOMUTAIONMINX. 3apOJIBIIICBbIE JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATIbHAS WMHAYKIUA).
3aknaaka IUTaHa CTPOEHMS JKMBOTHOIO KaK pPe3yJIbTaT HEpPapXUUYECKHUX
B3aMMOJICHCTBUII TeHOB. BiusHue Ha 5MOpHOHANIBHOE pPAa3BUTHE Pa3IUMUHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.



Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenmpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
ITIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCcKOe 3HAaYE€HHE NPSAMOIO M HENPSIMOTO
pa3BUTHSA, UX pacnpocTpaHeHUE B npupoie. Tumsl pocta KMBOTHBIX. (DaKTOpEI
PEryJsIIMM pOCTa )KUBOTHBIX U yenoBeka. CTaauy mocTaMOPHUOHAIBHOIO Pa3BUTHS
y JKUBOTHBIX U uenoBeka. [lepnonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoxeHnue u paszputue pacteHuil. 'amerodutr m crnopodut. Meiio3 B
KU3HEHHOM 1LMKiIe pacTeHuil. OOpa3oBaHMe cIop B IIpoLEecce Meio3a.
['amerorene3 y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbI peryJIsILii OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabnmuupl u cxembl: «BereraTuBHOe pasMHOXKeHHUE», «Turmbl Oecrnonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHOXeHue TUApb», «Mehosy, «XpoMocoMmbl», «l'amerorenes», «CTpoeHUe
ANIEKIETKH U criepMaTo3onsiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJIOJIBHBIX U JIBYJIOJIbHBIX pacTeHUN», «KW3HEHHBIN UK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI  MXa», <«KU3HEHHBIM MK
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OOopyioBaHuEe: CBETOBOM MHUKPOCKON, MUKpONpENnaparbl SHULEKIETOK H
CIIEpMAaTO30UI0B, MOAENb «IIUKIT pa3BUTHUS JATYIIKNY.

JlaGopaTopHasi padora «/3yueHne CTpOEHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenapaTax.

IIpakTuyeckasi padora «BrplsiBIeHHE NPU3HAKOB CXOACTBA 3apOJbIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIIUX
PaCTEHHI».

Tema 11. I'eneTuka — Hayka 0 HacCJeICTBEHHOCTHM W HM3MEHYHMBOCTH
OPraHu3MoB

Hctopusi cTaHOBNEHHMS M pPa3BUTUS TEHETUKM Kak Hayku. Paboter I
Menpnens, I'. ne ®pusa, T. Moprana. Poinp oTedecTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Padoter H. K. Konwitosa, H. Y. BaBunora, A. H. bemnosepckoro, I'. .
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.



OCHOBHbBIE TEHETUYECKHUE TOHSITUS U1 CUMBOJIBL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHbIe TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbI ~ T€HETUKH:  THOPUIOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA.

JleMoHCTpanun

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMbI CKPEIIUBAHUS.

JlaGopaTtopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX

HCCJIEIOBAHUIN).
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

€AMHO00pa3usl ruOpUI0B MepBoro nokojeHus. [Ipasuno gomuHupoBanusa. Bropoit
3aKOH MeHaens — 3aKOH pAaCIICIUICHUs NPHU3HAKOB. LlUTONOrmyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelBaHud. [ unores3a 4ucToThl raMer.

AHannzupyouiee ckpemmBanue. [[poMeKyTOUHbI XapakTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHKH.

JuruOpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HACJIEJOBaHUsSI  TIPU3HAKOB. [{uTonornyeckue  OCHOBBI ~ JTUTMOPHUIHOTO
CKPEIIMBAHUS.

CuerienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICIOBAHUE TI'E€HOB, HAPYILICHUE CLEIUIEHUS MEXIy TeHaMHh. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHbIA IOJd. ['eHeTnuyeckas
CTPYKTYpa IMOJIOBBIX XpoMocoM. HacenoBanne npu3HaKoB, CUEIUIEHHBIX C ITOJIOM.

['eHotur kak uenocTHas cucrema. [lenoTponus — MHOXKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBIM aJUIEIU3M. B3auMOIENCTBUE HEAUIEIbHBIX T'€HOB.
KommnementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KMBOTHBIX W YEJIOBEKA, a
Takke (PU3NOJOTHYECKUX TPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (YHKIIUM.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTMdyeckue acneKkTbl KOHTPOJIS U
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

[Toptpetsr: I'. Mennens, T. Mopras.



Tabmumpt u cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHanmu3upymoliee CcKpelmuBaHue», «HemomHoe TOMUHUPOBAHHEY,
«CrenyieHHOE HAacleOBaHWE TMPHU3HAKOB y Apo3odumib», «['eHeTuka momay,
«Kapuotun denoBeka», «Kapuotun gpozoduib», «Kapuotum nOTHIBD,
«MHOX€ECTBEHHBIN alIeNIN3M», « B3auMo1eicTBUE TEHOBY.

O6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rHOpUIOB TEPBOrO TMOKOJCHHUS W PAaCIICIJICHHs TMPU3HAKOB, MOJAENb IJIs
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMOTO HACIEIOBAHUS IPU3HAKOB, MOJAENb JJIS
JEMOHCTpPAllUM CLEIUICHHOTO HACIJIEIOBAHUSI MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas padora «l3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpELIMBaHUA Y IPO30(QUIIBD».

IIpakTuyeckass  paGora  «M3ydeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoseiicTBue reHOoTHMIA W cpenbl npu  (GopMupoBaHuUU (EHOTHUIIA.
N3MeHunBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarnroHHbIN
psa v BapuanmonHas kpuBas (B. Moranncen). CpoiicTBa MoAM(pUKALMOHHON
M3MEHUYUBOCTH.

['eHOTHMIIMYECKAsT U3MEHUYUBOCTh. CBOMCTBA FT€HOTUIINYECKON U3MEHYHBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTH. Meio3 W MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETUYECKOr0 pa3Hoo0pas3us B Mpezesiax OqHOro BUIA.

MyTranmoHHass W3MEHYMBOCTh. BuIbl MyTauuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMu. SlnepHble U
HUTOIUIa3MaTudeckue myTtanuu. CoMaTUYeCKUE W TMOJIOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsSI MyTanui. MyTareHbl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O TMpoIlecca. 3aKOH TOMOJIOTMYECKUX PSJI0B B
HacnencTBeHHoM m3menunBocth (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJIECTBEHHOCT.

Onucenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JleMoHCTpanun

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.



Tabmuubr w  cxembl: «Bumpl u3mMeHumBOoCcTHY, «MoaudukamoHHas
U3MCHYHUBOCTEY, «KomOnHaTnBHAS U3MCHYHUBOCTEY, «Meiio3y,
«OmnonoTBopeHue», «I enerTnueckre 3a00JeBaHus YeI0BEKay, « BUabl MyTaluii.

O6opynoBaHue: KUBbIE U TepOapHble AK3EMIUIIPHl KOMHATHBIX PacTEHUH,
pucyHkH (poTorpadun) )XKUBOTHBIX C Pa3IMYHBIMU BHIaMU U3MEHUMBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psAga |
BapUALMOHHON KPUBOMY.

IIpakTnueckass padora «Myrtamuu y Jpo30duiibl  (Ha TOTOBBIX
MHUKpOIIpenaparax ).

Tema 14. I'eHeTHKA YeI0BeEKA

Kapuorun uyenoeka. MexayHapoaHas NpOrpamMMa HMCCIIEIOBaHUS TE€HOMA
yeimoBeka.  MeToapl  M3y4EHHS] TE€HETMKM  YEJIOBEKA:  ICHEaJIOTMYECKUH,
OJIM3HEIOBBIH, LIMTOTCHETUYECKHUM, MOMYJISIITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemMeHHOE ONPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C IMOMOIIBIO
[111P-ananu3a. HacieacTBeHHbIe 3a00JI€BaHUs YesiOBEKa. [ eHHbIE U XPOMOCOMHBIE
Oosie3HH dYenoBeka. boyie3HM ¢ HACNEeACTBEHHOM MPeapacrooKEHHOCTHIO.
3HauYeHUE MEIUIIMHCKOW T'€HETUKU B MPEAOTBPALICHUU U JICYCHUH T'€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJICTKHU. [[OHATHE «TE€HETHYECKOTO rpy3a». DTUYECKUE ACIEKThl MCCIEIOBAHUMN B
00J1acTH peaKTUPOBAHUS TEHOMA 1 CTBOJIOBBIX KJICTOK.

['eneTnyeckue (hakTOpbl TOBBIIICHHONW YYBCTBUTEIBHOCTH UYEJIOBEKa K
(bU3NIECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpY Karoliel cpeanl. I eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpauumn

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3yUYeHUs] TEHETUKH
yeJioBeKay, «I eHeTndeckue 3a001eBaHMS YEJIOBEKAY.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesekuusi OpraHu3sMoB

JloMecTukanust W celeKuus. 3apoKJACHUE CEJEKIMU W JIOMECTUKAIIHM.
Yuenue H. WM. BaBwmimoBa o lleHTpax m0pOUCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wum3MeHuuMBocTM H. WM. BaBunoBa, ero 3HadeHue s
CEJIEKIIMOHHOW PadOoTHI.

Metoasl cenekunoHHONW paboTel. M CKycCTBEHHBIM OTOOp: MacCOBBIA U
VIH/INUBU1Y JIbHBIM. DTarel KOMOMHAIITMOHHON CCJICKIIUU. HUctwiTanne



IPOM3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIy C TOMOIIBIO OICHKH
¢dbeHoTHa NIOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HcKkyccTBEHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  padoThI.
PanuannoHHbIi 1 XUMUYECKUM MyTareHe3 Kak UCTOYHUK MYTAlUi y KyJbTYPHBIX
¢opM opranu3moB. Mcnonap30BaHME TE€HOMHOI'O PEJAKTUPOBAHUS U METOJOB
pexomOunanTHbIX JJHK my1st momydenust ucxoqHoro Matrepuana ajisi CEJIEKIHH.

[lonyuenne ITOJIMIUIONIOB. BnytpuBunosas rUOpUIN3aLIHSL.
bauszkopoacTBeHHOe  cKpeluuMBaHue, uiau  uHOpuauHr.  HepoacrtBenHoe
CKpellluBaHue, WM ayTOpuauHr. I'erepo3uc um ero mpuuuHbl. Mcnonb3zoBanue
rerepo3uca B cenekuuu. OtnanéHHas rubpunusauus. llpeononenue Oecruiogus
MEKBHUAOBBIX THOPUAOB. JIOCTHXKEHUS CEJIEKIIMU PACTEHUM U )KUBOTHBIX. «3enéHas
DesonIoYuUsLY.

CoxpaHEHHE U M3YyYEHUE I€HETUYECKUX PECYpPCOB KYJBTYPHBIX PACTEHUH U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THMOpHIIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2EeHeMUYECKUMU PeCypPCamu CelbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX
8 YenAx YayuueHus Cyuecmeyiomux U co30aHus HO8blX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCIe008AHUI,
nepeoosvix uoeli U NepCneKmuEHbIX MeXHOI02ULL.

JleMoHCTpanun

[Toptpersr: H. W. BaBumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH NOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOW HW3MEHYMBOCTH,
«Metoppl cenexkunn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlaGoparopHasi padora «3ydeHue copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOJIOB CEJICKIIUU PACTEHUI.

IIpakTnueckas padora «lIpuBnBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOABl M JIOCTHKEHHUS CEJEKUHUHU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBI, MUKPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMoTeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAenue. MukpoOuonornyeckuii cunre3. OOBEKTbl MHKPOOHMOJOTHYECKHX
TexHonorui. [IponsBoacTBo Oenka, aMUHOKUCIOT U BATAMHUHOB.



Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB ILIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinerounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUN H
#uBOTHBIX. Kpuobanku. Comaruyeckas THOpuAM3alUMg W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue TramionioB B CeleKUuu pacteHuil. llonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATbHBIX U NOJAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHUE KUBOTHBIX. METONI TpaHCIJIAHTALUU SJIEP KIIETOK.
Texnonoeuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CEIbCKOXOZAUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHoix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KCHEpUHU.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON UHKEHEPUU.

Menuuunckue OuotexHonoruu. [loctrenoMuas nudposas meaunuHa. [1LP-
JMAarHoCcThKa. MeTaOoJOMHBIN aHaliu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBeKa JUI OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
KieTok. TaprerHas Ttepanusi paka. 3D-Omouwmkenepus minsg  pa3paOOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIMHCKHX TEXHOJOIMH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TpEXMEpHOro OmompuHTHUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C ILEJNbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl 0T Bo3Oyauteneir OPBU, ycTaHOBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
¢dbynkunonupoanuss PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmunp! U cxemsl: «Vcnonb3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOACTBEY, «KieTouHas nHKeHepus», «['eHHass HHXKEHepUs».

JlaGopaTopHasi padora «3yueHne 00beKTOB OMOTEXHOIOTUM.

IIpakTuyeckas padora «llosydyeHre MOJIOUYHOKUCTBIX TPOTYKTOBY.

IKckypcusi «bHOTEXHONOTMA — BaKHEWINAsh MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX INPeEACTABJICHUHA B
omnoJsioruu

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuikn BO3HUKHOBEHHS
napBuHU3Ma. JKu3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.



JIBrKy1Me CUiIbl 3BOIOUMH BUIOB 110 Y. J[apBHHY (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXEHUST OpPraHU3MOB, HAcCJIEJICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoonuu (CTI). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAS  OuWojorug. 3HauYeHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. lapsun, C. C. UerBepukos, 1. W. [lImansraysen, x. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBo mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmMupoBaHus
IPUCIIOCOONIEHUI Yy pacTeHHd M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectus Y. lapsunay, «Haxonku Y. [JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThl», «[lopoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOUIEHUSI JBMXXYIIUX CHJ 3BOJIIOIUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKON TEOPUH 3BOJIIOLIM.

Tema 2. MUKpPO3BOJIOIHSA U €€ Pe3yJIbTATHI

[Tonynsuust KaKk 3JeMEHTapHas eIUHULA 3BOJoUMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOr0 pa3HOOOpa3usi M CTPYKTyphbl mnonyisiuuid. M3menenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBJICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOpPbl (IBMXKYIIHE CHIIbI) SBOMIONUH. MyTalmOHHbBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelidp TreHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHMs 4YacToT aieiaed B momyisauusx. Oddexr
ocHOBaTend. Iggexm oOymuiiounoco eoprviuika. CHUdCEHUe 2eHemu4eckKo2o
pasnoobpaszusi: npuyunsl u cieocmsus. llposenenue s¢ppexma Opeiigha 2enos 6
oonvuwux u  manvlx  nonyiayusx.  Murpauuu.  M3onsuus  mOMyJISLui:
reorpadguyeckas (IpocTpaHCTBEHHAsA), Orogornyeckas (penpoayKTUBHAS).

EctecTBeHHbII 0TOOp — HampaBisiomuii Qgakrop 3Bomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMKA, CTAOWIM3UPYIOMIUMA,  pa3pbIBAIONTUI
(mm3pyntuBHbIi). [lomoBoit oTO0op. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEACHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHM3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMUU.
Bo3HUKHOBEHHE  TPUCIIOCOONEHMH y  OpraHu3MoB.  ApoMopdo3bl U
uanoagantauuu. [Ipumepsl mpucnocobseHuil y opranu3mMoB: Mop(hoIoruyecKue,
duznonornueckue,  OMOXUMHUYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.



Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢akrtop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIIATpUUECcKoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumIouIU3aIys,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb 3BONIONMOHHOW OWOJIOrMM B  pa3padOTKE HAay4YHbBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHUS Mapa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEl.

JleMoHCTpanun

[Toptpetsr: C. C. YeTBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsironHas
CTpYKTypa Buaa», «Cxema MnposiBjIeHUs 3akoHa Xapan—BaiinOepray, «/IBumxymue
CWJIbl ABOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNN CeBaHCKOU (openmy,
«l'eorpaduueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiny, «IlomynsiimoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U XKEPTBY, «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 32 CYIIECTBOBAHUE,
«HpycTpualibHbId MenaHu3M», «KuBble uckonaemsie», «lI0KpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaroas OKpacka AKUBOTHBIX),
«Dusnonornueckue anantauun», «llpucrnocoOreHHOCTH OpraHu3smMoB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupoze», «CrnocoObl BumooOpazoBanus», «l'eorpaduyeckoe Bug000pa3zoBaHuE
TpEX BHUIOB JAHJBILEHY», «IKOJOTUYECKOE BHJI000pa30BaHHE BUAOB CHHHUL,
«ITomunnonael pacteHuin», «KamycTHo-peeuHblil rTuOpUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BEpeil C MpUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHUW ONU3KUX BHUAOB, OOPA30BABIIMXCS
Pa3IMYHBIMH CIIOCOOAMH.

JlabGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopnasi  padora  «lIpucmocobiieHuss  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTopnasi padora «CpaBHeHHE BHJOB IO MOp(OIOrHIecKoMy
KPUTEPUIO».

Tema 3. Makpo3BoJironus 1 €€ pe3yJabTaThbl

Metonbl  HM3ydyeHHs MaKpO3BOMIOLMHM. [laneoHTonormyeckue  MeETOJbI
u3ydyeHus oHBomouuu. llepexomnsie QopMbl U (PUIOTEHETUYECKHE PSAbI
OpPTaHU3MOB.



buoreorpaguyeckue Metonsl u3yueHus sBodronuu. CpaBHeHHe GIIOpBI U
dbayHpl MaTepuKOB W OCTpOBOB. buoreorpaduueckne obOmactu 3emiau. Bumabi-
SHAEMUKHU U PEITUKTHIL.

DOMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
ABOIONMH. ['€HeTHueckue MeXaHU3Mbl JBOJIOUMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumenTapHble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHUsS  HBOJIIOIUU.
['omonoruunsie reHbl. COBpEeMEHHBbIE METOIbl MOCTPOEHUs (HUIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUSA TEHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIONUU. [IpuHyun cmensvl QyHKYUl.
HeoOpatumocTs 3Bosmonnu. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIOB
IBOJIFOLMY.

JleMoHCTpanumn

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmuubl U cxembl: «DUIOr€HETHUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smiepel»,  «Crerouedansl»,  «Punnodure»,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emim», «Jlpeiid KOHTHHEHTOBY,
«Penuktey, «HauanpHble cTaauu 53MOPUOHAIBHOTO PA3BUTHUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpbI YEJIOBEKAa W INUMIIaH3e», «l JTaBHbIE
HaIpaBJICHUS 3BOJIOLUNY, «OO01IMe 3aKOHOMEPHOCTH HBOJIIOLIUN.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayuynbple THUNOTE3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3apPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJIONHSA. AOHWOTCHHBIM CHHTE3
OopraHnyeckux BemecTB n3 Heoprannueckux. Omeir C. Mumiepa um I'. Opm.
OO6pazoBanue mnojauMepoB U3 MoHOMepoB. KoamepBatHas rtunotreza A. .
OmnapuHa, runoTe3a nepBuyHoro Oynpona J[x. XomnaeitHa, reHeTHUECKast TUIIOTE3a
I'. Ménnepa. Pubosumer (T. Yek) m rtumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TMPOTOKIIETKH.



HUctopust 3emuin U Meroabl €€ wu3zydyeHus. VIcKomaemble OpPraHHMYECKHE
octarku. ['eoxpoHonoruss u €€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIIOTHAS
reoxpoHosiorus. ['eoxpoHonornyeckas mKasua: 30Hbl, 3pbl, HEPUOJIBI, TOXH.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonn3Ma. Bo3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIEC ATallbl ABOJIOLNMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pactennii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue uMH cymu. CemeHHble pacTeHUs. lIpomcxokieHHe IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Tpoucxoxnenue ampuduii u pentwmii. [IporcxoxnaeHre MICKOMUTAIOIUX U
ntul. [lpunnoun kmoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Paszputne xu3HM Ha 3eMje IO dpaM M IEpUoAaM: apxeu, IMPOTEPO3OM,
majgeo30i, Me3030M, KaitHO30¥. OOmas XxapakTepucTHKa KiIuMara |
re0JIOTMYECKUX IporeccoB. llosiBiieHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUSI — SKOJOTMYECKHUE KPU3HUCHI mpouuioro. ITpudnHbl u
CJIIECTBUSA MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM IKOJOTHYECKUN KPHU3HC, €T0
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3emIie.

CoBpeMeHHas cuUCTeMa opraHudeckoro mupa. IlpuHuunel kiaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanum, JI. Ilactep, . . Meunukos, A. W.
Omnapumn, Ix. Xonnelin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHHUIO CaMO3apOoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUMW»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HayanbHble 3Tanbl OpraHUYEcKOi 3BOMIONUNY, «CXxeMa 00pa3oBaHMs SyKapHOT
nyTéM cumbOunorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdo3bl  pacTeHmit», «PunnopuUTEY, «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIE



pacteHus», «OpraHbl IBETKOBBIX pacTeHMi», «(CxeMa pa3BUTUS KUBOTHOTO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocrelimme», «KuiedHonoaocTHbIe,
«Ilmockue YEpBU», «YneHucToHorue, «PEIOBI», «3EeMHOBOJIHBICY,
«IIpecmbikaronmecs», «IItuupy», «Mnekonuratommue», «Pa3BuTue KuU3HU B
apXxeuckou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBanue: repOapuu pPACTEHHM pa3IMYHBIX OTHAENOB, KOJIIECKIIUU
HAaCEKOMBIX, BJIAKHbBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl U 3BEpeu,
KOJUIEKIIMM OKAMEHEIOCTEM, ITOJNIE3HBIX HCKOMAEMBIX, MYJBSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa Ja0opatopHass paGora «MoaenupoBaHHE — ONBITOB
Munnepa—tOpu no n3ydennto abMOreHHOTO CUHTE3a OPraHUYECKUX COCTUHEHHH B
NEepBUYHON aTMochepey.

JlaGoparopHasi padora «/3ydeHuMe W ONMCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnyeckas padora «l3ydyeHue OCOOEHHOCTEH CTPOEHUS pacTeHU
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKIEHUU YeJOBEKa. PemurunosHeie
BO33peHns. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ACTBO YenoBeKa ¢ KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBuaeTENbCTBA  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTEJIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hHU310I0r0-OMOXUMHYIECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpIMOXOXKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CUCTEMBL.

JBuxyuie cuiibl ((pakTopbl) aHTPONOTeHe3a: OMOJOTHYECKHE, COL[UANIbHBIE.
CooTHol1ieHne OMONIOTMYECKUX U COIMAIBHBIX (PaKTOPOB B aHTPOIOreHE3E.

OcHOBHBIE CTaAuM aHTpororeHe3a. PaHHue dYenoBeKoOOpa3Hble O00E3bSHBI
(MPOKOHCYJIBI) U paHHUE MOHTHUIBI — OOLIME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JToJed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKU JtoJel. YeroBeK yMeblil, epBbIe
W3TOTOBJICHUs OpyAuM TpyzAa. YeroBeKk NMpAMOXOASAIIMN U NEPBBIM BBIXOJ JIIOJIEU
3a  mpenmensl  Adpuku. YenmoBek relmenvOeprckuii  — 00mMMIA  TIPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YemoBeK HEaHAEPTAIbCKUN



KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpukw.
[TameoreneTrka u NajgeOreHOMHUKA.

DBOJIIOLMSI COBPEMEHHOTO uejioBeka. EcTecTBeHHBIH OTOOp B MOIMYJISIITUSX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusm. [lonynsunoHHBIE BOJIHBI,
npetid reros, murpanus U «3p(eKT ocHOBaTEs» B MOIMYJSALUAX COBPEMEHHOTO
YeJoBeKa.

Uenoseueckue pacel. I[loHdarue o pace. bosblime pacel: e€BpomneouaHas
(eBpaszuiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IIJIaHeTe.
EnuHctBO  dyenmoBeuecknx — pac.  HayuHas  HECOCTOSTENBHOCTH  pacu3Ma.
[IpucnocoONeHHOCTh YeNoBEKa K pa3HbIM YCJIOBUSIM OKpYKaroUIEHd Cpeabl.
Bnusaue reorpaduueckoil cpeapl W Apeiida reHOB Ha Mopdosoruio u
(bU3HOIOTHIO YeTIOBEKA.

MexaucuuiuiiHapable  MeToabl B (pusnueckoit (OmostoruuecKoi)
AHTPOMOJIOTUM.  OBOJIOLUMOHHAS ~ AHTPOIOJOTHS W IAJCOaHTPONOJIOTHUS
YEJIOBEYECKUX MOMYyJSINUMKA. bHOoconMabHBIE MCCIEIOBAHUS NPUPOABI YEIOBEKA.
HccnenoBanue KO3BOMIOLMHY OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JemoHcTpanuu

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPOMOJIOTHIY, «I 0JTJOBHON MO3T UEJIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPAMOXOIAIININY, «JleHncoBckuii yenoBek» «Heanaepranbubhy, « KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITanbl BOJIOLUHN YEIIOBEKA», «Packl yeoBekay.

O6opynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, TMPEeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPEIKOB dYeJNOBEKa, penpoaykiuu (dororpaduu) KapTUuH C
MUQOJIOTUIECKUMU U OUOJIEMCKUMM CIOKETaMHM TPOUCXOXKICHUSI 4YeJIOBEKa,
dboTorpaduu HaxoI0K UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yepena 4YeJoBE€Ka M 4epena IIMMIIAH3€, MOJENb KHUCTH YEJIOBEKA U KUCTHU
IMMITaH3€, MOJEJIN TOpCa MPEJKOB YeIOBEKa.

JlabopaTtopuasi paGora «l3ydueHume o0COOCHHOCTEW CTPOCHHS CKeleTa
YEJNOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTalNil YEIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CHCTEM C OKpY Karollei cpeaoi



3apokaeHue u pa3BuTHE 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynre,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
9K0J0TuH. CBSI3b SKOJOTUU C IPYTUMH HAYKAMH.

Metonbl sxosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
OpUpOAHbIE U JlabopaTopHble. MoJeaupoBaHHe B OKOJOTUU. MOHUTOPUHT
OKpY’KaroIIeN Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaUY€HHE SKOJOTMYECKUX 3HAHMM I 4YeJIOBeKa. OKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpPoaoi. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbI U SKOJIOTHYECKON I'PAMOTHOCTH HACEJIECHUSI.

JlemoHcTpanuu

[Toptpets: A. I'ymGonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonorun», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEABDY.

JlabopaTopHas padora «3yuenue METO/JIOB IKOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsl U cpea O0MTAHUSA

OkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kinaccudukanms
IKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHUECKHE, aHTpOIoTeHHbIe. O01ue
3aKOHOMEPHOCTH AEUCTBUS 3KoJornueckux Qakropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak »sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHM M JKMBOTHBIX [0 OTHOIIEHWIO K cBeTy. CHUrHalibHasi poJib CBETa.
doTonEepruoOaU3M.

Temmneparypa kak odkojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opranu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucrnocoOneHuss pacteHud K
NoJAJIep)KaHU0 BogHOro Oananca. Kiaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boje. [IpucrnocobneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3MYIIHAS, MOYBEHHA,
NIyOMHHAsT  TIOATNOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3UKO-XUMHYECKUE
O0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [IpucrnocoOneHuss OpraHusMoB K
YKU3HH B pa3HbIX Cpeiax.

buonornueckue putmbl. BHemiHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roIuYHbIe PUTMBI. [IpUCIOCOOICHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUU KU3HU.



XKuznennole Qopmbl opranusmoB. [loHsTHe 0 JKuU3HEHHOH Qopme.
Kusnennsie popMbI pacTeHUMN: JEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUC
TpaBbl, OJHOJCTHHE TpaBbl. JKW3HEHHBIC (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a XKU3HH.

buotnueckue (bakTOopHI. Bunrnl OMOTHYECKUX B3aNMO/JIEVICTBUN:
KOHKYPEHITUS, XUIITHNYECTBO, CUMON03 1 ero (opmbl. [lapasutusm, koomeparus,
MyTyaJn3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHUecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (TomuYeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN ISl CYIIECTBOBAaHUS OpPraHMW3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYCHUSI.

JleMoHCTpanun

Tabmuubl U cxembl: «IOkonorudyeckue @akrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIHI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3MOIOTHUUECKHE aJanTaluu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoB», «buosiormdyeckue puUTMBDY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenun
NUTaHUs», «XunHudectBoy, «llapasutuzmy», «Koukypenmus», «CumOuosy,
«KoMmmeHcanuzmy.

O6opynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHHS, TepOapru U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, Uydesia NTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHMsl JaHHBIX TPYII, KOJUICKIIMU >KUBOTHBIX, OOUTAIONIUX B Pa3HBIX Cpeax,
repOapu MU KOJUICKIIMM PACTEHUW © IKUBOTHBIX, OOJAIAlOIIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu M
KOJIICKIIMM PACTEHUW U >KUBOTHBIX Pa3JIMUHBIX >KU3HEHHBIX (POpM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMYHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOICHUNH OpPraHU3MOB K
BIIMSIHUIO TeMIIEPaTyphI».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dxo0y10rusi BUAOB U MOMYJIANMMA

OKOJIOTUYECKHE  XapaKTePUCTUKU  MOIYJISLHH. [Monynsimua ~ kak
Ouonoruyeckas cucreMa. Posiib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U



0COOCHHOCTEW OMOJIOrUHU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisuuid. OCHOBHBIE MOKa3aTelud NOMYJSLUWU: YHUCIEHHOCTh, IUJIOTHOCTD,
BO3pACTHasi M TOJIOBAasl CTPYKTYpa, POKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa 4YMCIEHHOCTH MOMYJISLIMH.
JluHaMyKa MONMyJsUUU U €€ peryisiuus. bHOTHYeCKMi NOTEHLHMAT MOMYJISLHH.
MonenupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKoNOrMUeckoil Huie Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosormdeckon HumM Jx.M. XatumHcona. Pa3smepsl skonormyeckon
Hui. [loTeHnnanbHas U pealTu30BaHHAas! HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbI M HX >KU3HEHHBIC
CTpPaTErnuu. JKOJOTUUECKNE JKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpPalMil >KUBOTHBIX. buonorndeckue
WHBA3UU 4YKEPOIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. Y. XaTunHCOH.

Tabmuubl W cxembl: «IKOJOTHYECKUE XApAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnonyjsauuu», «Bo3pacTHble  mupamuzbl
nonyasiuum», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMssH  pacTeHUM K
PACCETICHUIOY.

Tema 9. Jxosorust cood1mecTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buonenoz u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OUOLIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIUMOHAIbHbBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ Wbl B 3KOCUCTEMAX. KpyroBopoT BeIECTB U IOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKOCUCTEMBl. buomacca u  mpomykuus.
DKOJIOrM4ecKHre MUpaMu bl YUCEN, OMOMACChl U SJHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HanpasiieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccud. llepBuuHbBIE U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha



cykueccuu. Knnumakcuoe coo6miectBo. bruopasnoobpasue 1 moaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbL 03EP U peK. DKOcucmemvl Mopetl U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATpPOIKOCHCTEMa. ATpOIeHO03. Pazmmuus
MEXTy aHTPOIIOTCHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [oponckas
bnopa u ¢ayna. CuHaHTponmM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO3SIMICTBEHHOE 3HAYCHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
skocuctemax. Ponbv kackadnoco 3¢ghgexma u udo8-30ughukamopos (Kirouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICUCTBUI.

Mexanuzmwi 8030elicmeUsi  3A2pA3HEeHUll  pAsHbIX — MUNO8 Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20 — HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€liCMBUS.
MeTo010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «CtpykTtypa  OuoleHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHMOHAJIbHbBIC
IPYIIBl OPTAaHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAs TUPAMHIA YUCEID,
«JKonoruyeckas nupamua OUOMacChy), «IKOJOTHMUYEcKas MUpaMuia SHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHue Jieca mocie
noxapa», «KoCHCTeMa 03€pa», «ArpoieHo3», «KpyroBopoT BemiecTB M MOTOK
DHEPTUU B arporieHo3ey, «[Ipumepsr ypOosKocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydyenue u onvucanrue ypO03IKOCUCTEMBD.

JlabopaTtopuasi padora «M3ydeHue paszHooOpaszusi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIMYHBIM OMOTeo1eHo03 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXOJIOJIbHBIN UM TOMMEHHBIN JIYT, 03€p0, O0IOTO)».

IKCKYypcusi «IDKCKypCUsl B arpo’KoCHCTeMy (HaA MOJ€ WA B TEIIMYHOE
XO03MCTBO)».



Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemmanerapHas o0ojiouka 3eMIIHM, TIE CYIIECTBYET WIIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe mpejacTaBieHuil o ouochepe B Tpymax . 3rocca.
VYuenune B. U. BepHanckoro o 6uochepe. Obnactu 6mocheps u e€ cocra. XKupoe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChephbl Kak
rI106anpHOM IKOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTEOXMMHUYECKUE LUKIBI (Yriiepoaa, a3oTa). PUTMUYHOCTD sIBIIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CaBaHHHI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BRICOKOTOPh. KimmMar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKIUH.

JleMoHCTpauun

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubr u cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpoe»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoma B mpupome»,
«KpyroBopoT Bozbl B mpupoae», «OcHOBHbIE OnoMBbI cymmy, «KinmMartndyeckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneii nec», «llIupokonucTBeHHbIM
necy, «Crenby, «CaBanHay, «IlycTbiHs», « Tponudeckuil gec.

O6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIUH KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0IIas cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NpPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BoO3AYyIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BogHOUM cpeapl. OxpaHa BOJHBIX pecypcoB. Pazpymienune moussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue kimmMara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTENBbHBIA U KUBOTHBIM MUp. OXxpaHa
pPacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NMPUHIIUITBI OXPaHbI MPHUPOJIBL.
Kpacaeie kHuru. Oco0o oxpansembie mpupojanbie Ttepputopun (OOIIT).
borannueckue cajpl 1 300710THIECKUE TTAPKHU.

OCHOBHBIC TIPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUYECTBA U TMPUPOJIBI.
PanmonansHO€ ~ MPHUPOMOMONIB30BAHUE U COXPAaHEHHWE  OHMOJIOTMYECKOTO
pasHooOpasust 3emusd. OOmME 3aKOHOMEPHOCTH TJIOOQIBHBIX JKOJIOTHUYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA M €T0 BEPOSITHBIE TTOCIEACTBHS.

Pa3BuTne METOJOB MOHUTOPWHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
nporueccoB. Cucmemmuvie uUccie008anus nepexooa K pecypcocoepezaioujei u
KOHKYPEeHmOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.



Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHobl
9Kopeaburumayuu dKocucmem U cnocooos 060pvOvLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdeMoHCcTpaMu

Tabmumpt  w cxeMbl:  «3arpsi3HeHHEe  atMocdepb»,  «3arps3HeHHe
ruapocdeprl», «3arps3HeHue mnouBbl», «l[lapHukoBbill 3hdexT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOIENN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pacTEHUUW U KUBOTHBIX KpacHoii
kHUr" Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, HPUCYLIMMHU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHLHOM JEATEIBHOCTH B COOTBETCTBUHU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEN TMO3WUIMU JMUYHOCTH, NATPUOTU3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTApPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon Penepauuu, npupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIUKU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJBHBIX 3a/1a4, BBIMOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMH IIEHHOCTSMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

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

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
COQIaHCUPOBAHHBIM pEXUM 3aHATHM W OTAbIXa, pEryspHas (Qu3nueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIHUX 3JOPOBbIO U KU3HU JIFOACH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun H  peaau30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaEMble TPU HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
aKocucTeM, orochepsr);

AKTUBHOE  HENPUIATHUE JCUCTBHHM, NPUHOCIIIMX BpEI  OKPYXKaIOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUPA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEUIeHUH MpodieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 III00ATBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHONH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJy4yaeMble 3HAHUS i1 aHaiu3a u
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTHYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHUPOBAHHS MHUPOBO33PECHHUS OOYYAIOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIA (PaKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIE JAcHCTBHS (IIO3HABaTENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CHOCOOHOCTD
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOyuwatonierocss OyayT c(OpMUPOBaHbl I03HABATEIbHbBIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSAMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOrMM), BBIABIATh 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PACCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHus npoOiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HAHWs, €ro WHTEpPIpEeTaluy, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHIeHHWs 3aJadd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEeICTB U CIOCOOOB
NEeUCTBUS B MPO(HECCUOHAIBHYIO CPENY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a49H, TOMYCKAIOIINE AThTePHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB B (DOPM TIPEACTABICHUS], KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMUCKYCCUM TIO CYIIECTBY OOCyXmaaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBEpOaJbHBIE CpEACTBA OOIIEHUS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HaAMEPEHUs IPYTUX JIIOJICH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH peleHnr OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI pedIeKCHH AJI OLEHKU CUTyalluH, BBIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, MOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJbTaThl OCBOCHUSI COJEpPXKaHUS Y4yeOHOro mpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALIMN U MPEeoOpa30BaHUIO 3HAHUM, BUABI JAEATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buomnorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BAHUS, O BKJIaJE POCCUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUMBOCTh, POCT U pPa3BUTHE), OHMOJIOTHYECKHE TEOpPUHU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3usl MOTOMKOB TMEPBOTO TOKOJIEHHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJAMHU HAyYHOrO TO3HAHMS, HUCIIOIb3YEMbIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, >KUBOTHBIX M Y€JIOBEKA, CTPOCHHUS OPTraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEHCTBHSI T€HOB, FE€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMH, MEXAY CHUCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIY d3TarnaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OMOJIOrMUECKUMHU MTPOLIECCAaMU U SIBICHUSMH, J€NIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPSITh MX OSKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJIbHBIX HayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouomormd ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANPABIEHHOE M3MEHEHHWE T'€HOMa M CO3JaHHE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccun u
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOpPMHPOBAHHOCTh 3HAHUM O MECT€ W POJIU OUOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOIOIL30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOT'O OTHOIICHUS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENECHUs] W IOHMMAaHHWE CYIIHOCTH OCHOBOIIOJAralIIuX OHOJIOTHYECKHX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasiaeHusx 3Boitouun, B.M. BepHanckoro — o
ouocdepe), 3akoHbl (reHeTuueckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIONb3YEMBIMU B OMOJIOTHYECKUX UCCIIETOBAHUIX KUBBIX 00BEKTOB U DKOCHCTEM
(ommcanue, U3MEpeHue, HaOMIOJEHHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOMIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U NIOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOLUH,
JBIDKYIIAMH CHJIAMHA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JHYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpelle oOuTaHMs, a0UOTHYECKUX M OMOTUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUJIS JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4l, BHISABISITh TIPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBHIX W CHOco0ax MpeaoTBpaIeHUs
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3AWCTBa, IHIIEBOMN
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccnrt U MPOJOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ Haumenosatite pasie1on it ev Konrposbubie Ilpaktuueckne  (unppoBbie)
TPOTPAMMDE Beero padoTbI padoThI o0pa3oBaTe/ibHbIE
pecypchl
1 buonorus xkak Hayka
2 JKuBble CCTEMBI U X H3y4EHHE
3 buosnorust KieTku 0.5
4 XuUMHYECcKasi OpraHu3aIus KJICTKA 10
3) Crpoenrnie u GyHKINHU KICTKU 8
5 OOMeH BeIecTB U NMPEBpaIICHUE SHEPTUH B 9 1
KJIETKE
7 HaCJIGIlCTBeH}faFI uHpOpManus U 9 05
peanuzanus e€ B KJIeTKe
8 JKu3HEeHHBIN IIUKIT KJIETKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKka 0 HaCJIE€ICTBEHHOCTU U ) 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 I'enernka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTexHonorus u cuHTeTHYECKast OMOJIOTHS 4
17 PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Kontpoabubie Ipakruueckue (undposbie)
IpOorpaMmmabl Bceero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchl
1 3apox/IeHUe U Pa3BUTHE SBOIOIMOHHBIX 4
MPEJICTABICHUN B OMOJIOTUI
2 Mukpoa3Botous 1 e€ pe3yabTaThl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
[TporcxoxaeHUE U Pa3BUTHE )KU3HU HA
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHUSIX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleil cpeaoi
7 Opranu3msl 4 cpesja 0OuTaHUs 9 1.5
8 DKOJIOTHS BUJIOB U TOMYJISAIIUN 9 0.5
DKos0rus coooIecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rimobanpHas sxocucrema
11 YenoBek U OKpyKarolas cpena
12 PesepsHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

METOJIUYECKHUE MATEPHUAJIbBI JIJIS1 YYEHUKA
1. buonorusa. 10 knacc : y4eOHHMK JiJis 0OIIe00pa30BaTEIbHBIX YUPEIKICHHUH :

yrayonénnbiii yposenb / [B.B. Ilaceunuk u np.] ; mox pea. B.B. ITaceunuka.
—2-¢ m311. — M. : TIpocBetnienve. (JIMHMS HKU3HK).

. buonorus. 11 knacc : yueOHUK 111 00II€00pa30BaTEIbHBIX YUPEKIACHUN :
yrnyonénnbiii yposers / [B.B. Ilaceunuk u np.] ; mox pea. B.B. ITaceunuka.
—2-¢e m311. — M. : TIpocBetnienue. (JIMHMS 5KU3HK).

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

3.

10.

11.

12,

buonorusi. Paboune nporpammel. IlpenmerHas nuHust yueOHUKOB «JIMHUS
xwu3am». 10-11 kmaccel : ydeOHOe mocobme mist 00Ieo0pa3oBaTEIbHBIX
yapexaeHui : yryonénnbsii ypoBenb /  B.B. Ilaceunmk, I'.I'. 11IBeros,
T.M. Edumona ; non pen. B.B. Ilaceunnka. — M. : [Ipocserienne. (JTvmpst
buonorus. [loypounsie pa3padotku. 10-11 knaccel : yueOHOe mocobue st
00111e00pa30BaTENbHBIX YUPSKACHUN : yriayonéuueli ypoBens / B.B.
[Taceunuk, I'.I'. IlIBenoB, T.M. Edumona ; mox pea. B.B. [Taceunuka. — M. :
I[pocsertenue. (JInmwst Ku3HK).

HembsukoB E.H. buosnorus. 10-11 knaccel. COOpHHK 3a/1a4 U yIIpaKHEHUH.
Yrayonenusiii ypoBenb buosnorus. (JInHus Ku3HN)

A.B.KyneB «O6mias 6uomnorus. 10 kinacey», C-Tletepoypr, «Ilapurer».
A.B.Kynes «O6mias 6uonorus 11 kimace», C-IlerepOypr, «Ilapurer»

. O.JI.Bamenko «buonorus. [loypounsie mianbl. I[IpodunabHbIi ypOBEHBY,

Bounrorpan, «Yuurenb»

buonorusa. 10—11 knaccer: pabouas nporpamma k auHuun YMK «Kupas
npupona» : ydyebHo-meroauueckoe mnocooue / C. H. HcakoBa. — M.:
Benrana-I"pad.

buonorns: 10—11 xiracc: metoaumdeckoe nocodue / M. B. JlemuueB. — M.
Benrana-I"pad.

buonorusa: 10 kmacc: ydeOHuk (Poccuiickuii yueOnuk: JKuBasi mpuposa)
/A.A. Kamenckuii, H.}O.Caprruesa, C.H.McakoBa. — M.: «Benrtana-I"pad».
buonorusa: 11 xnacc: yueOnuk (Poccuiickuii yueOHuk: YKuBas mpuposa)
/A.A. Kamenckuii, H.}O.Caprruesa, C.H.McakoBa. — M.: «Benrtana-I"pad».
buonorus: 10-11 xnaccel: pabouass TeTpagb K Y4yeOHHKY A.A.
Kamenckuii, H.FO.CaperueBa, C.H.McakoBa. — M.: «Bentana-I'pad»;
0a30BbIil YpPOBEHb

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HMHTEPHET


https://studentsbook.net/catalog/obrazovanie/srednyaya_i_starshaya_shkola/demyankov_e_n_biologiya_10_11_klassy_sbornik_zadach_i_uprazhneniy_uglublennyy_uroven_biologiya_liniya/
https://studentsbook.net/catalog/obrazovanie/srednyaya_i_starshaya_shkola/demyankov_e_n_biologiya_10_11_klassy_sbornik_zadach_i_uprazhneniy_uglublennyy_uroven_biologiya_liniya/

http://window.edu.ru/ — EnnHOE OKHO JOCTYyIIa K 00pa30BaTeIIbHBIM pecypcam
http://school-collection.edu.ru/ — Enuunas KOJUIEKLIUS U (POBBIX
00pa3oBaTeIbHBIX PECYPCOB

http://digital.1september.ru/ — O6mepoccuiickuii npoekt "lllkona 1EdppoBOro
Beka'

http://fcior.edu.ru/ - ®deaepanbHbIii HEHTP HHGOPMAIMOHHO-00PAa30BATEIbHBIX
pecypcoB

http://www.edu.ru/ - ®eaepanphbiii moptan "Poccuiickoe oopa3oBanue”
https://uchi.ru/ - Yuu.py - nHTepaKkTUBHAs OHJIAHH-TIATPOpMA -
https://education.yandex.ru/main/ - becruiatHas nmdpoBas tmiardgopma s
00y4YCHHSI OCHOBHBIM IIIKOJIBHBIM MPEIMETaM

https://bio-ege.sdamgia.ru/ - CAAM TUA: PEIIY EI'> OO6pa3oBaTeibHbIH
HOPTaJ IS MOATOTOBKU K IK3aMEHaM



http://window.edu.ru/library?p_rubr=2.1
http://school-collection.edu.ru/
http://digital.1september.ru/
http://fcior.edu.ru/
http://www.edu.ru/
https://bio-ege.sdamgia.ru/
https://sdamgia.ru/
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