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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no yuebnomy npeamety "buonorus" (manee - Ouonorus) Ha ypoBHE
cpelHero oomero oopa3zoBaHusl pa3padboTaHa Ha ocHOBe DenepallbHOrO 3aKOHa OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit ®eaepanun», PI'OC COO,
Konuenuuu mnpenogaBanust ydeOHoOro mnpenMera «buonorus» M OCHOBHBIX
NOJIOKEHUH (epepanbHOl paboueii mporpaMMbl BOCITUTAHHUS.

YueOusplii npeamer «buonorus» yriayonéaHoro ypoBHs wusyuyeHus (10-11
KJIACChl) SIBJISIETCS OAHUM K3 KOMIIOHEHTOB MpeaMeTHON obnactu «EcrecTBeHHO-
HayuHble npeameTsy. CoriacHo nonoxkeHussM GI'OC COO npoduibHbie yueOHbIE
NpeAMEThl, H3yyaeMble Ha YIIYOJIEHHOM  YpPOBHE, SBISIOTCS  CIIOCOOOM
mudepeHnranun 00y4eHns Ha YPOBHE CPEAHET0 OOIIero 00pa3oBaHUs U MpU3BaHbI
o0ecrneunTh MPEEeMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM OOIIHM,
cpeHUM MpodheCCUOHATBHBIM M BBICIIUM O0Opa3zoBaHueM. B To ke Bpemsi Kakblil 13
ATUX Y4EOHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
o0pa30oBaTeNbHBIX, BOCHHUTATENBHBIX W PAa3BUBAIONIMX 3ajJlay, CBSI3aHHBIX C
npodopueHTaied 00YyUYaroIIMXCsl U CTUMYJHUPOBAHMEM HHTEpEca K KOHKPETHOU
00JlacTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWOJOTHEH, MEIUIIMHOM, HKOJOTUEH,
MICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yuebHoMmy nipeamety "buonorus" naét npejacTaBieHue O LeTu U
3a/layax u3yuyeHusi ydyeOHoro mnpeamera «buosiorus» Ha yriyOJ€HHOM YpOBHE,
ompenenser o0s3aTeibHOEC  (MHBApUAHTHOE) TMPEIMETHOE  COJICp’KaHHE, €ro
CTPYKTYPUPOBAaHHME IO pa3fenaM ¢ TeMmaMm, paclpeiesieHHe 10 KJaccam,
PEKOMEHIyeT TOCJIEI0BATeIbHOCTh HU3YYEHHS YydeOHOTO MaTephayiia ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKKA Yy4eOHOro Ipoiiecca,
BO3PACTHBIX O0COOCHHOCTEH oOyuaromuxcs. B mporpamme mo 6MoJIOrMM peain3oBaH
MPUHIUAN TPEEMCTBEHHOCTH C M3yYEHUEM OHOJIOTHU Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3oBaHusi, OJarojaps 4emy NpoCMaTPUBACTCS HAMPABIEHHOCTh Ha MOCIEAYIOIIEe
pa3BuTHE OWOJOTMYECKUX 3HAHWUW, OPUEHTHUPOBAHHBIX Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOT' O MHUPOBO33PEHUS, AKOJIOTHYECKOTO MBIIUICHUS,
MPEICTABICHUI O 3J0POBOM 00pa3e *U3HM, Ha BOCIUTAHUE OEPEKHOIO OTHOLICHUS
K OKpy>kKalollel mpupogHON cpene. B mporpamme mo OHOJIOTHH TakKe MOKa3aHBI
BO3MOXKHOCTH y4eOHoro mpeamera «buonorus» B peanuzanuu tpedoBanuiit GI'OC
COO K mIaHUPyEMBIM JTUYHOCTHBIM, METAIPEIMETHBIM U MPEIMETHBIM PE3YJIbTaTaM
oOyueHus W B (OPMUPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIHHOM
NEATEIbHOCTH  OOYYalolUXCS [0 OCBOCHHMIO  COJEpkKaHUS  OMOJIOTUYECKOIO
o0pa3oBaHus Ha YPOBHE CPEHEr0 O0IIero 00pa3oBaHus.

VYuebnsiii npeametr «buonorus» Ha ypoBHE CpeaHEro ooImero oOpa3oBaHUs
3aBepiaeT OMoJOTUYECKOe 00pa30BaHKE B IIKOJE M OPUECHTUPOBAH HA PACIIMPECHUE
U yriayOJeHue 3HaHui 00YyYarolMXCcsi O KUBOU MPUPOJIE, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOM OMOJIOrMH, dMOPUOIOTUU U OUOJIOTUM Pa3BUTHS, T€HETHKH, CEJEKIIUH,
OMOTEXHOJIOTHH, FBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

Wzyuyenne yuebHOro mpenmera «buonorus» Ha yriayOJeHHOM YPOBHE
OPUEHTHUPOBAHO Ha IMOATOTOBKY OOyYalolmUXCsl K TMOCJIEAYIOMEMY MOIYUYEHUIO
Ouonornyeckoro  oOpa3oBaHMsi B By3aX M OpraHu3alusix  CpPEIHEro
npodeccuonansHoro odpazoBanus. OCHOBY €ro COJEp>KaHUS COCTABISAET CHCTEMa
OMOJOTMYECKUX  3HAHWW, TOJYYEHHBIX NpU  H3YyYEHUH  OOydaromuMmucs
COOTBETCTBYIOIIMX CHCTEMATHYECKUX pa3/lesioB OHOJOTMM HAa YPOBHE OCHOBHOTO
obmero obpazoBanus, B 10—11 kimaccax 3TH 3HAHUS TOJy4yalrOT pa3BuUTHE. Tak,
pacuIMpeHbl U yriayOaeHbl OMOJOTUYECKUE 3HAHUS O PACTEHUSX, )KUBOTHBIX, Ipulax,
OaKTepusx, OpraHU3Me YeJIOBEKa, OOIINX 3aKOHOMEPHOCTSX KHU3HH, JOMOJIHUTEIHHO
BKJIFOYEHBl OHMOJIOTMYECKHUE CBEIEHUS NPHUKIAJHOIO U TOHUCKOBOTO XapakTepa,
KOTOpBIE MOJKHO HCIOJIb30BaTh KaK OPUEHTHPHI JUIs MOCIEAYIOLIEro BbIOOpa
npodeccuun. Bo3MmMokHa  Takke  HMHTErpauus — OHMOJOTMYECKMX  3HAHMH €
COOTBETCTBYIOIIIMMH 3HAHUSMHU, TMOJTYYECHHBIMH OOYYaIOIMMUCS TIPU HW3YYEHUU
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mpeameTy "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIN U 3BOJIIOLMOHHBIN MOAXO0AbI K U3y4eHUI0 Ouosioruu. CoraacHo
UM, H3Y4YarTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE IS JKUBBIX CHUCTEM
pPa3HOTO YPOBHS OpraHU3alldd, »3BOJIOLMKA OPraHWYecKoro Mupa Ha 3emIe,
COXpaHEeHUs! OMOJOTMYECKOro pazHooOpasus mianetsl. Tak, B 10 kiacce u3ydarorcs
OCHOBBI MOJICKYJIIPHOH M KJIETOYHOM OHOJIOTMHM, SMOPUOJIOTUM W OUOJOTUU
pa3BUTHUS, TEHETUKU U CEJEKIMH, OMOTEXHOJOTMHM M CHHTETHYECKOM OMOJIOTHH,
aKTyaJlu3UPYIOTCsl 3HAaHUA OOydaroluxcs Mo OOTaHUKE, 300J0THH, aHATOMUH,
¢dbuszunonorun 4venoreka. B 11 knmacce m3yyaroTcsi SBOJIIOIMOHHOE YUYEHUE, OCHOBBI
9KOJIOTUH U YueHue o buocdepe.

VYuebnsiii  mpenmer  «buonorus»»  mpu3BaH ~ 00€CIEUUTh  OCBOCHHUE
OOyJaronMMHUCsT OMOJIOTMYECKUX TEOPUM U 3aKOHOB, MJIEH, MPUHIIMIIOB U TPABHIL,
JIeXKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHOM KAPTUHBI MUpPA, 3HAHUU O
CTPOEHUH, MHOToo0pa3uM U OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOMYJIALNH,
OMOLIEHO3a, PKOCHUCTEMbI, O BBIJAIOMIMXCA HAYYHBIX JOCTHXKEHMSIX, COBPEMEHHBIX
WCCJICIOBAHMUSIX B OMOJIOTWH, MPHUKIAAHBIX aCMeKTax OMoJIoTMYecKux 3HaHui. s
pa3BUTUSL U TOJJIEpKaHMS HHTEpeca OOydaroIIMXcsi K OWOJOrMM Hapsiay co
3HAYUTEIBHBIM 00bEMOM TEOPETUYECKOTO MaTepualia B COAEP>KaHUU POrPAMMBI 110
OMOJIOTMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBIICHUS W Pa3BUTHUS TOU
WM UHOW 00JIaCTH OMOJIOTHH, BKIJIAJIOM OTEUECTBEHHBIX M 3apyOECKHBIX YUEHBIX B
pelIeHNe BAXKHEUIIINX OMOJOTUYECKUX U IKOJIOTHYECKUX MPOOIIeM.

[enp n3yyenust yueOHoro npeamera «buonorus» Ha yriyOl€HHOM ypOBHE —
OBJIaJIcHHe  OOy4YalolMMHUCS  3HAHUSMHU O  CTPYKTYPHO-(YHKIHOHAIHHOU
OpraHu3alliy >KUBBIX CUCTEM Pa3HOTO paHra v NpuoOpeTeHre YMEHUI UCIOIb30BaTh
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9TM  3HaHUsA B  (GOPMHUPOBAHMM  HMHTEpeca K  ONpelneneHHol  obiactu
npo(hecCHOHANBPHON JIeATENbHOCTH, CBSI3aHHOM C Owuonoruei, wWim K BbIOOPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

Hoctiwkenne 1enum u3ydeHus ydeOHoro mpenmera «buonorus»  Ha
yTIyOJIEHHOM YpOBHE 00€CTIEUNBAETCS PEIICHUEM CIIETYIONIUX 3a0a4:

OCBOCHHE OOYYArONIMMUCS CHCTEMBbl OHMOJOTHYECKUX 3HAHHWM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSX, KOHLEMIHIX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W
npaBuiax, COCTaBJSIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KApTHHY MHUpa; O
CTPOEHUH, MHOroo0pa3ud U OCOOEHHOCTSIX OHOJIOTMYECKUX CHUCTeM (KJIEeTKa,
OpraHu3M, MOIYJISIMS, BUJl, OMOTe01eH03, Onocdepa); 0 BbIIAIOIMIMXCA OTKPBITUSIX U
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHME OOYy4YaloIMXCd C METOJaMU TNO3HAHUA KUBOM MPUPOJIBL:
UCCIIEIOBATENLCKUMU METOAAMH OMOJIOTMUECKUX HAyK (MOJIEKYJISIPHOM M KJIETOYHOU
ouonoruu, -HMOpPUOJIOTMM U OWOJIIOTMUM pPa3BUTHUS, TEHETUKU U  CEJIEKLIHUH,
OMOTEXHOJIOTUH U CUHTETUYECKON OMOJIOTHH, TaJICOHTOJIOTUH, SKOJIOTUH); METOIaMHU
CaMOCTOATENLHOTO MPOBEAEHUS OMOJIOrMYECKUX MCCIEI0BaHUN B 1abOpaTOpuu U B
npupojie (HaOI0IeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHNUE);

OBJIQZICHUE  OOYYaAIOUUMHUCS  YMEHMSIMH:  CaMOCTOSITEIbBHO  HAXOAMTb,
aHAJIM3UPOBaTh U HCIOJIb30BaTh OHOJIOTMYECKYI0 HH(POPMAIUIO; TOJIb30BaTHCS
OMOJIOTMYECKONM TEPMHUHOJIOTMEN W CHMBOJIUKOW; YCTAHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLMAIBHO-D)KOHOMHUYECKUMU M  SKOJOTMYECKUMH
npoOjemMaMu YeJOBEYECTBA; OLICHUBATh IMOCHEACTBHUS CBOEU MAESATENBHOCTU TIO
OTHOILIEHUIO K OKpYXKaroulell MNpUpoAHON cpene, COOCTBEHHOMY 3JI0POBBIO U
3JI0POBBIO OKPYXKAIOIIUX JIF0JIel; 000CHOBBIBATH M COOJIIOIATh MEPHI MPOPHITAKTUKA
MH(EKIMOHHBIX 3a00JI€BaHU, NpaBWIa TOBEACHUS B MNPUPOJE U oOecrneyeHus
0e30MacHOCTH COOCTBEHHOM KU3HEIEATEIbHOCTH B YPE3BbIYAWHBIX CHUTYaLUsIX
IPUPOAHOTO W TEXHOTCHHOI'O XapaKTepa; XapaKTEpHU30BaTh COBPEMEHHBIE HAyYHBIC
OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE y O0YYaIOUINXCA UHTEUIEKTYaIbHbIX U TBOPUECKUX CIOCOOHOCTEH B
npolecce 3HAKOMCTBA C  BBIJAIOIIMMUCA  OTKPBITUSIMA UM COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OMOJIOTUH, pEIIAEMBIMU €10 Tpo0JeMamMu, METOAO0Joruen
OMOJIOTMYECKOT0 MCCIIeI0BaHus, MPOBEICHUSI SKCIEPUMEHTAIBHBIX HCCIEAOBAHUH,
perieHusl OMOJIOTMYECKUX 3a7a4, MOJICTUPOBAHHS OHOJIOTHUECKHX OOBEKTOB H
MPOILIECCOB;

BOCIIUTAHUE y OOyYaroUuxcsi HEHHOCTHOTO OTHOUIEHUS K >KMBOM IpHUpoAe B
LEJIOM U K OTHEJbHBIM €€ 00BbEKTaM M SIBICHUSIM; (OPMUPOBAHUE DKOJIOTMUECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl MOBEACHUS B MPHUPOJIE; UHTETPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHMI;

npuoOpeTeHrue  OOy4YaloIIMMHUCS  KOMIETEHTHOCTM B palMOHAIBHOM
PUPOAOIOIL30BaHUU (COOIIO/IEHHE MTPaBUJl MOBEICHUS B MPUPOJIC, OXPAHbl BUJIOB,
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IKOCHUCTEM, Ouocdeprl), COXPAaHEHHMHM COOCTBEHHOTO 3JI0POBbSI U  3J0POBbSI
OKPYXKaIOMUX Jitofiel (coOmoaeHust Mep npodriiakTuKy 3a00JIeBaHmi, obecrieueHne
0€30MacHOCTH JKU3HEACITEIIPHOCTH B YPE3BBIUAWHBIX CHUTYaIlUSIX MPUPOTHOTO U
TEXHOTEHHOT'O XapakTepa) Ha OCHOBE HCIOJIb30BaHUSI OMOJOTMYECKUX 3HAHUU H
YMEHUH B [IOBCETHEBHOW JKU3HU;

CO3/laHMe  yCIOBUM ANl OCO3HAHHOTO  BbIOOpa  0OOydYarommMucs
WHAUBHUIYAIbHON 00pa30BaTEIbHON TPACKTOPUH, CIIOCOOCTBYIONIEH MOCIEAYIOUIEMY
npo(hecCHOHATFHOMY CaMOOTIPEACICHUIO, B COOTBETCTBUU C WHIUBUIYaJTbHBIMU
MHTEpecaMu U MOTPEOHOCTIAMH PErHOHA.

OO01ee 4KCIIO YacoB, OTBEACHHBIX Ha M3y4YeHHE OMOJOTUU Ha YTIyOJIEHHOM
YPOBHE CpemaHEro o0Iero oopa3oBaHus, coctaBisier 272 daca: B 10 xmacce — 136
yacoB (4 yaca B Hezeno), B 11 kimacce — 136 vacoB (4 yaca B HEACIIO).

OT60op oOpraHu3anMoOHHBIX (OPM, METOJOB M CPEJACTB OOy4YeHHs OUOJIOTHUU
OCYUIIECTBJISIETCS. C Y4YETOM CHElu(UKH €ero CoJep)KaHus U HalpaBJICHHOCTH Ha
MPOJOJDKEHHE  OMOJIOTMYECKOro  O0pa3oBaHUs B OpPraHM3aIUsX  CPEJIHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM YCIOBUEM NpHU 00y4YEeHUH OHUOJOTMU Ha YIIIyOJIEHHOM YpPOBHE
SBJIIETCSl TPOBEJCHUE JIA0OPATOPHBIX U TMpaKTUYECKUX paboT. Takke ydactue
OoOy4YaronuMxcsi B BBIOJHEHUH MPOCKTHBIX W Y4eOHO-HCCIIEOBATEIbCKUX PadoT,
TeMaTHKa KOTOPBIX OMPEIENICTCS YIUTEJIeM Ha OCHOBE MMEIOIINXCS MaTepHAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBHH.



COJEP KXAHUE OBYUYEHUA
10 KITACC

CopepxaHue NpOrpaMMbl, BBIIEJIEHHOE KYpCuU80OM, HE BXOJIHUT B HPOBEPKY
rocyJapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJyiorus — KOMIUIEKCHasi Hayka. Kparkas uctopusi pa3BUTHS
ouosioruu. buonornueckue HaykKu U U3y4aeMble MU NpoosieMbl. DyHIaMEeHTAIbHBIE,
MPUKJIATHBIC U TTIONCKOBBIC HAYYHBIC UCCIIEAOBAHMS B OMOJIOTHH.

3HadeHue Ouosorud B (HOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
kaptuHbl mupa. l[Ipodeccun, cBs3anHbie ¢ Ouojoruel. 3HaueHHe OHOJOTUU B
IIPAKTUYECKOM  JEATEIBHOCTH  4YEJIOBEKA: MEIULMHE, CEIbCKOM  XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBL.

JleMoHCTpauumn

[Toptpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JapsuHn, V.
I'apsen, I'. Mennens, B. U. Bepnanckuii, 1. I1. [laBnos, . 1. Meunukos, H. .
Bagunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubr 1 cxembl: «CBA3bp OHMOJOTMM C JAPYTMUMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YyY€HHUE

JKuble cucTeMBbl Kak npeaMeT udydenust ouosnornu. CBOMCTBA KUBBIX CUCTEM:
€IUHCTBO XMUMHYECKOTO COCTaBa, IUCKPETHOCTh M LEIOCTHOCTh, CIOXKHOCTh H
YIOPSAI0YEHHOCTh CTPYKTYPBHlI, OTKPBITOCTb, CaMOOpraHH3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YPpOBHU OpraHu3alvy KUBbIX CUCTEM: MOJIEKYJIAPHBIN, KJIETOYHbIN, TKAHEBBIM,
OpraHW3MEHHBIN, MOMYJSIIMOHHO-BUIOBOM, YKOCUCTEMHBIN (OMOTEOIEHOTUYECKUIN),
ouocdepnsiil. [Iporeccsl, mpoucxoadiirue B KUBbIX cucTeMax. OCHOBHbBIE TTPU3HAKU
»uBoro. XKuznb kak (opma cymiecTBoBaHus MaTepuu. Hayku, uzydaroniue >KuBbIe
CHUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3alvH.

Nzyuyenue >xuBbIX cucteM. Metonasl Ouonornueckoil Hayku. HaOmionenwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMAaTHU3alns, MeTaaHanus. llonsaTne o 3aBUCUMON U
HE3aBUCUMOM nepemeHHoM. [imanupoBanue skcriepuMenTa. [loctaHoBKa 1 npoBepKa
runotre3. Hynesas rumotesa. [lonstue BhIOOpKM m €€ mocTtoBepHOCTh. Pazbpoc B
ononornyeckux maHHbIX. OTIlEHKAa JTOCTOBEPHOCTH TOJYYCHHBIX PE3yJIbTATOB.
[IprurHBI UCKaXKEHUS PE3YIIBTATOB IKCIIEpUMEHTA. [[oOHATHE CTATUCTUYECKOTO TECTa.

JdeMmoHcTpanuu

Tabmuipel u  cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HW», «buomorndeckue
cUCTEMBDY, «CBOMCTBA KUBOW MaTepUN», «Y POBHU OpraHU3alUU KUBOU MPUPOIBDY,
«CtpoeHue KUBOTHOM KIETKW», «TKaHM KHUBOTHBIX», «CHUCTEMBbl OpPraHOB
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4eJIOBEUeCKOro opraHusma», «buoreonenos», «buocdepa», «Metonbl uzyueHus
YKABOW MPUPOIBD.

O6opynoBanue: mabopaTopHOE O00OpYAOBaHHUE HJIsi TMPOBENCHUS HAOIOICHUH,
U3MEPEHUN, IKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrnonap30BaHuE Pa3IMYHBIX METOAOB MPU U3YYEHUU
YKUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

KneTtka — cTpyKTypHO-QYHKIIMOHANbHAS €AUHUIIA KUBOTO. VICTOPUS OTKPBITUSA
kietku. PaGotrel P. T'yka, A. Jlepenryka. Knerounas teopus (T. I[lIBann, M.
[nefinen, P. BupxoB). OCHOBHBIE MOJ0XKEHUS COBPEMEHHOM KIETOYHOU TEOPUH.

Metoasl  MOJEKYJISIPHOM U KIETOYHOM  OMOJIOTMH:  MHUKPOCKOMMUS,
xpoMarorpadusi, >3JeKTpoPope3, METOJ MEUYEHbIX aToMOB, Au(depeHInaIbHoe
HeHTpUyTrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue pukcupo8aHHbixX Kiemox.
OnexTpoHHass  MuKpockonusa.  Kougokanenas — muxpockonus.  Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauun

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneinen, P. Bupxos, K. M.
bap.

Tabmuubr U cxembl: «CBETOBOM MHKPOCKOID», «IIEKTPOHHBIA MHUKPOCKOI,
«Hcropus pazBUTHA METOAOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.

IIpakTuyeckass padora «l3ydeHue METONOB KIETOYHOW OHOJIOTUU
(xpomarorpadusi, snekrpodopes, nuddeperiuanbaoe nenTpudyruporanue, [ILP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKHI COCTaB KIETKH. Makpo-, MUKPO- U yJIbTPaMUKPOIJIEMEHThI. Boma
U e€ poJib KaK pAaCTBOPUTEIIS, pEeareHTa, y4acTHE B CTPYKTYPUPOBAHUU KIIETKH,
TEIJIOPEryJsliud. MUHEpalbHbIE BEIIeCTBa KIETKH, X Ouoyioruueckas posib. Poub
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KJIETKU. buosormdyeckue mnonumepsl. benku.
AMUHOKUCIIOTHBIN cocTaB OeykoB. CTpyKTypbl OelKoBOWM MoJiekyJbl. IlepBuunas
CTpyKTypa Oeika, TMenTuaHas CBs3b. BTopuYHas, TpeTHUYHAs, YETBEPTUYHAS
cTpykTyphl.  Jlenatypamus. CsoiictBa OenkoB. Kiaccudukauus  Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.

Yraesoael. MoHOCaxapuapl, IUCAaXapuabl, OJUTOCaXapuabl U IMOJUCAXAPUIBL.
OO0mmii TUIaH  CTpoeHus U (U3UKO-XMMHUYECKHME  CBOMCTBA  yTJIEBOOB.
buonornueckue GyHKIUU YTIIEBOIOB.

Jlumuaet. ['wapodunsHO-TUAPODOOHBIE CcBOMcTBA. Kiaccudukarus TUTUIOB.
Tpurnuuepunbl, ¢Gochonunuabl, BOCKH, CTepouabl. buonornueckue GyHKIUN



munuaoB. O01IMe cBOMCTBA OMOJOTMYECKUX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCThH K
CaM03aMbIKaHHUIO, TOTYTIPOHUIAEMOCTb.

Hyxneunoseie kucnotel. JJHK um PHK. CrpoeHne HYKIEHMHOBBIX KHCIOT.
Hyxneotunpl. [Ipunnun komrmiementapuoctu. [Ipasmino Yapradgda. Ctpykrypa JJHK
— JIBOMHas crupaib. MecToHaxoxaeHue u ouonorudeckue ¢yuknuu JIHK. Buapl
PHK. ®ynkuun PHK B kierke.

Crpoenue wmosekysisl AT®. Makposprudyeckue cBs3u B Mmoiiekyine ATO.
buonornueckue Pynkunu AT®D. BoccraHoBrneHHbIE MEPEHOCYUKH, UX (YHKIUH B
Kietke. /[pyeue nyxneozuompugocghamer (HTD). CexennpoBanue JJHK. Memoow:
2CHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHas Owonorusi: OmoxuMuueckue W Omodu3mdeckue HCCAeAOBaAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYN. Moodenuposanue cmpyKmypwl
U yHKYULL OUOMONEKYT U UX KoMNIeKkcos. Komnbromephbiil Ousatin u opeanudeckuil
CUHMeE3 OUOMOJIEKY]L U UX HENPUPOOHBIX AHAO208.

JlemoHcTpanuu

[Toptperst: JI. [lomunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnus, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PacnipeneneHne XuMUYECKUX 3JIEMEHTOB B HEXKHBOUM MPUPOIEH,
«Pacripenenenue XuMUYECKUX 3JIEMEHTOB B AKUBOU MPUPOAEH.

Tabmuuelt u cxeMmbl: «llepuoguueckass TabauIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJeKyabl BOAbD», «BemecrtBa B cocTaBe OpraHu3moB», «CTpoeHHe
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€IKOBOW MOJEKyIb», «CTpOeHHuE MOJEKYI
yIIIeBOIOB», « CTPOCHHE MOJEKYJ JTUNUI0BY, «HyKIIEMHOBBIE KUCIOThI», « CTpOCHHE
MOIEKyJIbl ATD».

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKUE.

JlaGopaTopnass padora «OOHapyxeHHE OEJIKOB C MOMOIIBI KauyeCTBEHHBIX
peaKIuii».

JlabGopaTopnasi padora «lccienoBaHre HYKJIEHHOBBIX KHUCIIOT, BBIIAEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumel KJIETOK: JyKapuoTHYecKas W MNpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.

CrpoeHre mpoKapuoTHUYSCKOW KiIeTKU. KierodyHas cTeHka OakTepwii M apxei.
Oco0eHHOCTH CTPOEHHUS reTepOTPOPHOIM U aBTOTPOPHOM MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib MPOKApPHOT B OMOLIEHO3aX.

Crpoenre U (PyHKIIMOHUPOBAHHUE DYKAPUOTHYECKOM KiIeTKH. IlnmaszmaTmyeckas
MeMOpana (rurazmanemma). CTpykTypa IIa3MaTudeckod MeMOpaHbl. TpaHcmopt
BEII[ECTB Yepe3 IIa3MaTHUeCKyr0 MeMOpaHy: maccuBHbIA (muddys3us, obiaeruyénnas
nuddy3us), akTUBHBIM (TIEPBUYHBIA W BTOPUYHBIM aKTUBHBIM  TPAHCIOPT).
[Tonynponuiiaemocts MemOpanbl. PaboTa HaTpuii-kaaueBOro Hacoca. DHIOLMTO3:
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NUHOIMTO3, (aromuTo3. Dx3ounTo3. Knerounas crenka. CTpykrypa U (GyHKIHA
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Huromnasma. [lutozons. [{utockener. JIBuxkeHuwe uuroriaszmbl. OpraHoujibl
kJeTkr. OqHOMEMOpaHHbIE OPraHOUbI KIIETKH: 3HJoIuIazMarudeckas cetb (JI1C),
anmapatr [onpmku, JaM30COMBI, HX cTpoeHue u  (QyHkuu. B3auMocssasb
OJTHOMEMOPAHHBIX OPraHOMJOB KJIETKH. CTpPOECHHE TPaHYJSIPHOIO PETHKYIyMa.
Mexanusm nanpaeénenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUYHbIX MeMOpaH. ['magkuil (arpaHyssipHbINA) SHIOIUIA3MATUUYECKUN PETUKYITYM.
CekperopHast ¢yHkuus anmapata [onbmxu. Moouguxayus 6enxkos 6 annapame
Tonvoorcu. Copmuposxka 6Genkog 6 annapame Ionvoowcu. TpaHCIOPT BEUIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KIeToK. Kitetounsii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMJAbl  KJIETKH:  MUTOXOHJPUHU,  TUIACTHUBI.
IIpoucxoocoenue mumoxonoputl u niacmuo. Cumouoeenes (K.C. Mepeosickosckuu, JI.
Mapeynuc). Ctpoenue u GyHKIUM MUTOXOHApUNA U 1iactua. [lepBuunbie,
BTOPUYHBIE U CJIOXHBIE TJIACTHABI (POTOCUHTE3UPYIOUTUX AYKAPHUOT. XJIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIIJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouabl kietku CtpoeHue W (yHKIMH HeMEeMOpaHHBIX
OpraHOUIOB KJIETKHU. Pu6ocomsl. IIpomesicymounvie Gunamenmol.
MukpodunameHTsl.  AkmuHogble  Mukpoguiamenmol.  MBIIIEUHBIE  KJIETKH.
Axmunosvie KoMnonenmsl HembluleyHvlx Kiemox. MuxporpyOouku. Kietounslii
neHtp. CTpoeHHe U JABWKEHHE JKTYTUKOB U pecHUYeK. MUKpOoTpyOOUuKH
uutoruiasmel. LleHTpuons. benku, accoyuuposaunvie ¢ MUKpo@uiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. OGonouka sipa, XpoMaTHH, KapuoIla3Ma, SIAPBINIKH, UX CTPOCHUE U
bynkuun. SAnepHbiid  GenkoBbI  MaTpukc. IIpocTpaHCTBEHHOE PpacMOJIOKEHUE
XpoMOCOM B uHTepha3sHOM sape. Jyxpomamun u 2emepoxpomamut. benku
XpOMaTWHAa — THUCTOHBI. J{uHamuka s0epHou 00010uku 6 mumose. HoepHuviil
MPAHCROPM.

Kinerounbie BritoueHusi. CpaBHUTEIbHAs XapaKTEPUCTHKA KIETOK SYKAPUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdeMmoHcTpanuu

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

Tabmuubr u cxembl: «CTpoeHHE HYKapHOTUYECKOW KiIeTku», «CTpoeHue
YKUBOTHOM KJIETKN», « CTpOEHUE PaCTUTENIbHON KIIETKI», «CTpOCHHE MUTOXOHIPUNY,
«Sapo», «CtpoeHne NpoKapruOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKPONpPENnapaTbl pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIPENapaThl OaKTepUAbHBIX KIETOK.

JlabopaTtopuass padora «l3yueHne CTpOEHHUSI  KJIETOK  Pa3IMYHBIX
OpTraHU3MOB).

IIpakTueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».
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Jlabopatopuass pabGora «VccienoBanue mmia3MoiiM3a U JIeIJIa3MoJid3a B
PACTUTENIbHBIX KIIETKaX).

IIpakTnueckas padora «lV3yuyeHne NBHKEHUS LUTOILUIA3MBI B PACTUTEJIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCUMWISIIIASL U TUCCUMIISALIMSA — JIBE€ CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa
BCIIIECTB: aBTOTPO(HBIA W TeTepOTPO(HBIA. YdUacTHe KHUCIOpOJa B OOMEHHBIX
npoleccax. JHepreTuueckoe odecreyeHue KIeTku: npeppamiearne AT® B 0OMEHHBIX
npoieccax. DepMEHTATUBHBIN XapakTep peakluil KIETOYHOro MeTabou3Ma.
depMeHTBI, X CTPOCHUE, CBOMCTBA U MexaHu3M JeicTBusa. Kodpepmentsl. OTnnuus
(epMEHTOB OT HEOPraHMYECKHX KaTalu3aTopoB. benku-akTuBaTOphl M OENIKH-
WHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIM OT pPa3IUYHBIX
(bakTopoB.

[lepBUYHBIA CHUHTE3 OpPraHMYECKUX BelmIeCTB B KieTke. DoOTOCHUHTES.
AHOKcuzenHbIlT U OKcueeHHblll @omocunmes )y o6akmepuii. Ceemocodouparowue
nUeMeHmbl U NUSMEHMbl PeakyuoHHo20 yeHmpa. Poiab XJIOpOIUIacTOB B IpOLECCe
dorocunTesa. CBetoBas U TeMHOBast ¢daszbl. Pomoovixanue, Cs., Cs. u CAM-munsi
gdomocunmesa. IIponykTuBHOCTH (poTOCHMHTE3a. BiusiHue paznuyuHbix (HakTOpoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3noob6pasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIME OaKTepUH, KeIe300aKTEepUH, CEepOOaKTepUHr, BOJOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opraHu3mbl. Bumel Opoxenus. [IpoaykTel OpokeHHMs W HX
UCIIOJIb30BAHUE  YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTAaHM3MBI KaK  OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIE3HEH.

Ad3poOHBIE OpraHU3MBbl. DTarbl YHEPreTUUECKOTO oOMeHa. [loAroToBUTENbHBIN
sTamn. ['mukonmu3 — 6eCKUCIOPOAHOE PACUICINIEHUE TIIOKO3bI.

buonornueckoe OKHUCIIEHME, WIM KJIETOYHOE JbIxaHue. Pojib MUTOXOHIpHU B
npoueccax Ouosormueckoro okucieHus. Luxmuueckue peaxiuu. OKHCIUTEIBHOE
bochopunupoBanue. Iuepeus memopanno2o epaouenma npomonos. Cunmesz ATD:
paboma npomounou ATD-cunmaszvl. llpeumyniecTBa a’poOHOTO NyTH OOMEHa
BEIIECTB Tepe] aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMmoHcTpanuu

[Hoptpersr: k. IIpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, 1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuipl 1 cxeMbl: «DPOTOCUHTE3Y», «IHEpPreTUYecKuii oOMeHn», «buocuHTE3
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.

O06opynoBaHue: CBETOBOM MHUKPOCKON, OOOpPYIOBAaHWE ISl MPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.
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Jlabopatopuas pabora «/3ydyeHue KaTaqTuTUYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)».

JlabopaTopnasi pabdora «l3yuenue (QepMEHTATHBHOTO  PACHICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass  paGora «CpaBHeHHME  TMpoleccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHasi uHGopMalnus U peaju3anus eé B KiIeTKe

Peakunn MarpudHOoro cuHre3a. [IpMHUIMIT KOMIUIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanuzanusi HaciencTBeHHOW HHpopManuu. [ eHeTmyeckuid
KOI, ero csoucrBa. Tpanckpunumss — wMarpuudbii cuHTe3 PHK. IlpuHiumne
TPAHCKPUINIMUA: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuust u e€ stanbl. Yuactue TpancnopTHeix PHK B Guocunrtese Oenka.
VYcnoBusi OuocunTeza Oenka. KomgupoBanwe amuHokucior. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmaenenuss o cmpoeHuu 2eenos. OpraHuzalus reHoMa y
MPOKApUOT M 3YyKapuoT. Perynsiuus akTUBHOCTH T€HOB y Mpokapuor. ['mmoresa
ornepoHa (®. XKako6, XK. Mano). MonexynsapHvle mexaHuzmvl IKCHPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwer eenos. Perynsuus oOMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekseTounble (OpMBI KU3HU U 0OJUratHbie Mapasuthl. CTpoeHUE
MPOCTBIX U CIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIl YUK
JIHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, baxmepuogpacos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

BupycHbie 3a005eBanms yenoBeka, skuBoTHBIX, pactenuid. CITN, COVID-19,
COIIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: ummeepayus u ananuz 6oarvuiux maccusos («bigdatay)
CMPYKMYPHBIX Ouoiocuyeckux O0anuvix. Hanomexuonoeuu 6 ouonocuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.

JdeMmoHcTpanuu

[Toptpetsr: H. K. Kosnbnos, /1. 1. UBaHoBCKHIA.

Tabmuubr u cxemsl: «buocunres Oenka», «l'eHermyeckuii kom», «Bupyce»,
«bakrepuodarm.

IIpakTuyeckasi padora «Co3gaHue MOAEIN BUPYCA».

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKH

Knerounsii 1nwmki, ero mepuoasl u peryisnua. WaTepdasza u  MUTO3.
OcobGeHHOCTH TIPOIIECCOB, TpoTekaronmx B uHTepdaze. [loaroroBka KIETKH K
JIEJICHUIO. [IpecunTEeTHUECKUIA (MOCTMUTOTHUYECKHUI ), CUHTETUYECKUN U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

11



Marpuunsiii cunre3 JIHK — permkanus. [lpunuunel perumkamuu  JIHK:

KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIM  CHUHTE3,  aAHTHUIIAPAJIIEIBHOCTD.
Mexanuszm pemmukanun JIHK. Xpomocomsl. CtpoeHune xpomocoM. Temomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTuil. JIUIJIOMIHBIA U

rariouAHbelii  Habopel  XpomocoM. ['omosoruunbie  Xxpomocombl.  [lonoBbie
XPOMOCOMBL.

Jenenue kneTku — MuTo3. CTaiud MUTO3a U MIPOUCXOMSAIINE B HUX MPOLECCHI.
Tunbel Muto3a. Kapnoknnes n nutokunes. buonornyeckoe 3HadeHuE MUTO3A.

Perynsiuuga MuTOTHYECKOTO HUKIAa KieTku. [Iporpammupyemas KieTo4yHas
rubesnp — arnomnTos.

KnetouHoe spo, XpoMocoMBl, (QyHKIHMOHaJIbHAas TeHOMHUKA. Mexanusmol
npoaughepayuu, oughgepenyuposku, cmapenus u euberu karemox. «l{ugposas
K1emKay — buouHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIIEMKU.

JleMmoHcTpanuu

Tabmuubr 1 cxeMbl: <«OKU3HEHHBIW LUK KIETKW», «Mwutosz», «CtpoeHue
xpomocomy, «Permmkanusa JJHK.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHUKpoIpenapaThl: « MUTO3 B KJIETKax
KOpELIKA JIyKay.

JlaGopaTopHuasi padora «3yuenue XpOMOCOM Ha TOTOBBIX
MHKpOITIpEnapaTax».

JlaGopaTopnasi padora «HaOmroneHne MuTO3a B KJIETKaX KOHYMKA KOpPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpenapaTax)y.

Tema 9. CTpoenue u GpyHKINH OPraHU3MOB

buonornueckoe paznooOpasue opraHu3zMoB. OJHOKIIETOUHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HENEATEIbHOCTH OJIHOKJIETOYHBIX OPraHu3MOB.
bakrepun, apxeu, OIHOKJIETOYHBIE TPUOBI, OJHOKJIETOUYHBIE BOJOPOCIH, APYTHUE
npoTUCThI. KoJIOHWANIbHBIE OPTAHU3MBI.

B3anMocBs3p yacTeil MHOTOKJIETOYHOTO Opranu3ma. TKaHH, OpraHbl U CUCTEMBI
opraHoB. Opranusm kak eguHoe 1enoe. ['omeocras.

Tkanu pacteHuid. Tunbl pacTUTENBHBIX TKaHEH: oOpa3oBaresibHas, MOKPOBHAs,
MPOBOJIAIIASL, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpoeHUs, (GYHKUUNA U
PAaCIIOJIOKEHUS TKAHEW B OpraHax pacTECHHM.

TkaHU >KUBOTHBIX M 4YEIOBEKA. THUIBI JKMUBOTHBIX TKAaHEH: SMUTEIUAIIbHASA,
COCIMHUTENbHASA, MbllIeYHas, HepBHasA. OCOOEHHOCTH CTpoeHMs, (YHKUMA U
pacIonoKeHUsI TKaHEN B OpraHax KUBOTHBIX M YEIOBEKA.

Opransl. BereraTuBHble W TeHEpaTUBHbIE OpraHbl pacTeHuil. OpraHbl H
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4esoBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.
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Onopa Ttena oprann3sMoB. Kapkac pacteHuid. CkeneTbl OJHOKIECTOYHBIX M
MHOTOKJIETOYHBIX >KMBOTHBIX. Hapy>XHbIli 1 BHyTpeHHHI ckeneTr. CTpOeHUuEe U TUIIbI
COEIMHEHUS KOCTEMN.

JIBr>KeHue opraHu3MoB. /[BrkeHHEe OHOKIETOYHBIX OPraHU3MOB: aMEOOUTHOE,
KTYTUKOBOE, PECHUYHOE. JIBMKEHHWE MHOTOKIETOYHBIX PACTEHUW: TPOIMU3MBI H
HacTUM. JIBM)KEHHE MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKA: MBIIICYHAS CHCTEMA.
Pednekc. CkeneTHbIE MBI U UX padoOTa.

[Intanue oprann3mMos. [lornomenne BOAbI, YIIIEKUCIOrO ra3a 1 MUHEPAJIbHBIX
BEILIECTB pacTeHUsAMH. |IuTaHne )KUBOTHBIX. BHYTPUIIOTOCTHOE M BHYTPUKIETOYHOE
nuieBapeHre. [IuTaHue NO3BOHOYHBIX XKUBOTHBIX. OTHAENBl MHUIIEBAPUTEIBLHOIO
TpakTta. [InmeBapurenbuble xkenessl. [InmeBapuTenbHas cucTemMa 4eJI0BeKa.

Jpixanue opranu3MoB. Jlpixanue pacteHuil. Jlpixanue >kuBoTHBIX. uddy3us
ra3oB 4epe3 NOBEpXHOCTh KieTKH. KokHoe npixaHue. J[pIxaresibHas MOBEPXHOCT.
XKabepHoe u nérouHoe apixaHue. JlpIxaHWe MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA.
OBOJIIOLMOHHOE ~ YCIIO)KHEHUE  CTPOCHHs JIETKMX II03BOHOYHBIX  JKUBOTHBIX.
JlprxarenbHas cucTeMa 4YeloBeKa. MeXaHu3M BEHTWISALMM JIETKUX y NOTHL U
MIeKonuTaromux. Perynsus apixanus. JprxateabHble 00bEMBI.

TpaHcropT BELIECTB Yy OpPraHu3MoB. TpaHCIOPTHBIE CHUCTEMBI DPACTEHUHU.
TpancnopT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucreMa © €€ Oprassl.
KpoBeHocHas cucteMa MO3BOHOYHBIX KMBOTHBIX U 4esioBeka. Cepane, KpOBEHOCHBIE
cocyasl U KpoBb. Kpyru kpoBooOpalieHusi. DBOMIOUUOHHBIE YCIOKHEHUS CTPOEHUS
KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Brinenenue y opranusmosB. Beinenenue y pacteHuil. Boienenue y »KUBOTHBIX.
CoxkparurenbHble Bakyonu. Opransl BelaeneHus. OuiibTpalys, ceKpenuus u oopaTHoe
BCACBIBAHUE KaK MEXaHU3Mbl pabOThl OPraHoB BblAeiaeHUS. CBs3b MOJOCTU Tena ¢
KPOBEHOCHOW U BBIACIHUTENBHON CUCTEMAMU. BbIEIEHNE Y TO3BOHOYHBIX KUBOTHBIX
u yenoBeka. [louku. Ctpoenue u ¢pyHkunonnposanue negpona. OOpazoBanre MoUU
y 4EJIOBEKA.

3ammTa y OpraHu3MOB. 3alluTa Yy OJHOKJIETOYHBIX OpPraHu3MoB. CrHopbl
OaKTepuil U UUCTHI MPOCTEHIINX. 3allUTa y MHOTOKJIETOYHBIX pacTeHuil. KyTukyna.
CpencTBa nacCUBHOM U XUMUYECKOM 3allIUThl. OUTOHIUABI.

3ammTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [[OKpOBBI M MX MPOU3BOAHBIE. 3alUTa
opranusma ot 6ose3Heil. UMMmyHHas cucrema 4yenoBeka. KineTouHbli 1 ryMopaibHbIN
UMMYHUTET. BpoKIEHHBIN 1 npruoOpeTEéHHbIN cnienupuyeckuii UMMYyHUTET. Teopus
KJIOHaJIbHO-cenekTuBHOro ummyHnutera (I1. Dpnaux, ®@. M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OPraHu3MoB. PoJib BpOKIEHHOTO NMMYHUTETA B Pa3BUTHU
CUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxxumocte w©  perymsuudss |y  OpraHusMoB.  Pasppaxumocts y
OJTHOKJIETOYHBIX OPraHU3MOB. Takcuchl. Pa3apakuMocTh U peryisiius y pacTEHUM.
PocroBble BelllecTBa U X 3HAUYCHHUE.
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Hepshast cuctema u pediaexTopHas peryssiius y *UBOTHbIX. HepBHas cuctema
U €€ OoTaenbl. OBOJIONMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOW CHCTEMBI Y
KUBOTHBIX. OTAENBl TOJOBHOTO MO3ra TMO3BOHOYHBIX JKHUBOTHBIX. Pediiekc u
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['yMopasibHasE perynsuus ¥ SHIOKPUHHAs CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKenespl SJHIOKPUHHOW CHCTEMBI M UX TOPMOHBI. JlelicTBHEe TOPMOHOB. B3anmocBs3p
HEPBHOU U 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMoHCTpanun

[Toptper: U. I1. I1aBnos.

Tabmunpel u  cxeMbl: «OJHOKJIETOYHBIE BOAOPOCHN», «MHOIOKIETOYHBIE
Bogopocin», «bakrepunm», «lIpocreiimme», «Opranbl LBETKOBBIX PAaCTEHUNY,
«CuctemMpl  OpraHoB  IO3BOHOYHBIX  JKMBOTHBIX», «BHyTpeHHee CTpOEHHE
HaceKkoMmbIx», «TkaHu pacrenuit», «KophHeBble cucremb», «CTpoeHHE CTEOISAN,
«CTpoeHrEe JHCTOBOM IUIACTUHKM», «TKaHU JKUBOTHBIX», «CKeNeT dYeloBeKay,
«IInmeBapurensHas cucrema», «KpoBeHOCHas cuctemay, «/lpIxaTesbHass CUCTEMaY,
«Hepsnas cucrema», «Koxa», «MpleuHas cucreMa», «BeiienurensHas cucteMay,
«OHIOKpUHHAS CHUCTEMAY, «Ctpoenue MBIIIIED), «AMMyHUTETY,
«Kumeunononoctueie», «Cxema nuTaHus pacTeHUui», «KpOBEHOCHBIE CHCTEMBI
IIO3BOHOYHBIX  XUBOTHBIX», «CrTpoeHne rTuape», «CTpoeHHE IITaHAPUUY,
«BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas cucrema pwid», «HepBHas
cucrema Jasarymkn», «HepBHas cucrema mnpecmbikaromuxcs», «HepBHas cucrema
ntuy, «HepBHas cucrema wmmekonuraromux», «HepBHas cucrtema denoBekay,
«Pednexey.

OO0opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpenapaThl OJHOKJIETOUYHBIX
OpraHMW3MOB, MHKpPONpENaparsl TKAaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIHN
HACEKOMBIX, HIJIOKOKHMX, >KMBBIE HK3EMIUISIPbl KOMHATHBIX pacTE€HUM, repodoapuu
pacTeHUN  pa3HbIX OTHEJIOB, BIAXHBIE MpENapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKUMH OECHO3BOHOYHBIX JKHBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opynoBaHUE JUIsl AEMOHCTPALMU MMOYBEHHOTO M BO3YLIHOTO MUTAHUS PACTEHUM,
pacuieruieHusl Kpaxmana U OelKOB MOJ AelcTBUEM (PepMEHTOB, 00OpyAOBaHHUE IS
JIEMOHCTPALMM OIBITOB 110 MU3MEPEHUIO KU3HEHHOM EMKOCTU JIETKHUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUMN, MOJIEIN TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «3yueHne TKaHel pacTeHHI.

JlaGoparopHasi pabora «3ydyeHue TKaHEe sKUBOTHBIX).

JlaGoparopHasi pabora «l3ydueHrne opraHoB IIBETKOBOT'O PACTEHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opmbl pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTHMBHOE) U
nosoBoe.  Buael  Oecmosioro  pa3MHOXKEHMs:  MOYKOBaHHWE,  CIOPYJISILINA,
(¢parmeHTalysl, KIOHUPOBAHUE.
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[TonoBoe pasmHoxkeHue. IlonoBeie kneTkw, win ramersl. Meiho3. Craguu
Mmeno3a. [loBenenne xpomocom B Mmenose. KpoccnHrosep. bHonornueckuii CMbICI
MeKO03a ¥ IOJIOBOTO mpouecca. Meno3 1 ero MeCTo B :KU3HEHHOM IIUKJIE OPTAHU3MOB.

[Ipen3aponpiieBoe pa3Buthe. ['ameToreHe3 y XKMBOTHBIX. [10J0BBIE KEIE3bI.
OOpa3zoBaHue W pa3BUTHE MOJOBBIX KieTok. CriepmaToreHe3 u ooreHes. CTpoeHue
MTOJIOBBIX KJIETOK.

OnnofAoTBOpEHUE U H3MOPHOHAIIBHOE  Pa3BUTHUE KUBOTHBIX. (CrocCoOOBI
OIUIOIOTBOPEHUSA: HAPYKHOE, BHYTpeHHEee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HAayKa O
pPa3BUTUM OpPraHU3MOB. Mopgoecenes — oona u3 2nagHvlx npoobaem 3MOPUOTOUU.
Konyenyusa mopghocenos u mooenu mopghozceneza. Craguu sMOpruoreHesa >KMBOTHBIX
(Ha nmpumepe nsarymku). JpooOnenuwe. Tumbl ApoOneHus. /Jemepmunuposanroe u
HedepMuHuposannoe Opobnenue. bracmyna, muner oOnacmyn. OcCOOEHHOCTH
TpOOJIeHUST MIICKOMUTAIOIIMX. 3apOJIbIIIeBbIe JIMCTKU (TracTpyJssius). 3akiiajaka
OpPraHOB W TKAaHEN W3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiIUsSIHHE 4YacTel
Pa3BUBAIOLIETOCS 3apobiiia (AMOpHUOHATbHAS UHAYKIMS). 3aKiIajKa MiiaHa CTPOCHUS
JKABOTHOTO KAaK pe3yJIbTAT HEPAPXUYECKUX B3aUMOJCHCTBUN TI'€HOB. BnusHne Ha
AMOPUOHATIFHOE PA3BUTHE PAIMYHBIX (DAKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. [locTaMOpuoHanbHblil nepuoi. Ilpsamoe u
HemnpsMoe pa3Butue. Pa3Butue ¢ MeraMop(o30M y OECIIO3BOHOUHBIX U MIO3BOHOYHBIX
JKUBOTHBIX. bHOJOrMuYeckoe 3HaueHHE TMPSMOr0 M HENPSIMOTO pa3BUTHS, UX
pacnpocTpaHeHue B npupoje. Tumbl pocta KUBOTHBIX. DAKTOPHI PETYNISIUN POCTa
KUBOTHBIX U uenoBeka. CTauud MOCTIMOPHUOHATIBLHOTO PA3BUTUS Y KUBOTHBIX U
yenoBeka. [lepuoapl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak OMOJOTUYECKUE
MPOLIECCHI.

PasmHoxeHnue u paszButue pacteHuid. ['amerobutr u cnopodut. Meito3 B
YKU3HEHHOM IuKIie pacteHuit. Obpa3oBaHue crop B mpoliecce Merosa. ['ameTorenes
y pacteHuid. OIUIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BoitHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJaiuyd OHTON€HE3a Y PACTCHUHN 1 )KUBOTHBIX.

JdeMmoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmumel u  cxeMbl: «BererarmBHoe pa3sMHOXeHHe», «Tumbsl Gecroaoro
pasMHOXEHUs», «Pa3MHOXeHHE XJIaMHIAOMOHAAb», «Pa3sMHOXKEHHE HSBIJICHBIY,
«Pa3MHOXeHue ruape», «Meino3», «XpoMmocombl», «l'amerorenes», «CtpoeHue
ANIEKIETKH MW crnepmaro3onaa», «OCHOBHbIE CTaIMM OHTOreHesa», «lIpsmoe u
HenpsiMoe pa3BuTuey», «PazButne maiickoro xyka», «Passutue capanum», «Pa3zpurtue
JSATYIIKWY, «/[BOWHOE OMIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUil», «CTpoeHne ceMsiH
OIHOJIOJIBHBIX Y ABYAOJIBHBIX PACTEHUN», «KM3HEHHBIM LMK MOPCKOM KaIlyCTbD»,
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«KW3HEeHHBIN UK MXa», «KU3HEHHBIN LUK NalnoOpPOTHUKA», <« KU3HEHHBIN LUK
COCHBI».

O06opynoBaHue: CBETOBOM MHKPOCKOII, MHUKPOMPENapaThl SUICKICTOK |
CIIEpMAaTO30U10B, MOJIENb «I UK pa3BUTHS JIATYIIKW.

JlaGoparopnass padora «l3yyeHne CTpOCHMSI TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckas padora «BpIABIEHHE TIPU3HAKOB CXOACTBA 3apOABILIEH
MMO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTropnass padora «CTpoeHHME OpraHoB pPa3MHOKEHHUS  BBICIIHNX
pacTEeHU.

Tema 11. I'eHeTMka — Hayka 0 HaCJAE€ACTBEHHOCTH U HM3MEHYHUBOCTH
OpPraHu3MoB

Wctopust CTaHOBJICHHUS W Pa3BUTHUS I€HETUKH Kak Hayku. Pabotel . Menpaens,
I'. ne ®pusza, T. Moprana. Poinp OT€UECTBEHHBIX YUYEHBIX B PAa3BUTUM T€HETHUKHU.
Pa6oter H. K. KonsiroBa, H. 1. BaBunona, A. H. benosepckoro, I'. /[. Kaprieuenko,
1O. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE TOHSITUS U CHUMBOJBI. ['OMONOTrHYHBIE XPOMOCOMBEI,
aJUICTIbHBIE TEHbI, AJIbTCPHATUBHBIC ITPU3HAKH, JOMHHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FeTePO3UroTa, YUCTas JIMHUSA, THOPUJIBI, TCHOTUII, (PECHOTHII.

OCHOBHBIC METObI TCHETHUKM: rUOpUI0JIOTUUECKUH, LMTOJIOTUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH.
JleMmoHCcTpauumn

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koxsuos, H. .
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPELLIUBAHUS.

JlaGopaTtopnasi  paGora  «JIpo3odmiaa kak  OOBEKT  T'C€HETHYECKHX
VICCIIEIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBeiii  3akoH Mengens —  3aKOH
eAMHO00pa3usi THOpUIOB MepBoro nokosenus. IlpaBuno nomuHupoBanus. Bropoi
3aKOH Menaenss — 3aKOH pacILUeIUIeHHs IPU3HAKOB. l[luTosormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeIMBaHus. [ umore3a YucToThl raMer.

AHanm3upyouee ckpemmuBaHue. [IpomMexyTOUHBIM XapakTep HacleIOBaHUS.
Pacuienienrie npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpeumBanue. Tpetuit 3akoH MeHzens — 3aKOH HE3aBHCHUMOTO
HACJIeJOBaHMsI MPU3HAKOB. LluToI0rN4eckre OCHOBBI TUTHOPUAHOTO CKPEIIUBAHUS.

Cueriennoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CreruieHHOE
HAaCJIEJOBAaHUE T€HOB, HAPYLIEHUE CUEIIEHNS MEXKy T€HaMH. XPOMOCOMHAasl TEOPHUs
HAaCJIECTBEHHOCTH.
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['enernka nona. XpOMOCOMHBIM MEXAHM3M OIPENENICHUs MOJja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M TeTeporaMeTHbId NOJI. | eHeTudeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['eHoTum kak nenocTHas cucreMa. [lmeloTponus — MHOXKECTBEHHOE JIEHCTBHE
resa. MHOXECTBEHHBI  ayienu3M. B3anMOJeicTBHE  HEAICNBHBIX  T'€HOB.
KommnementapHocts. Onuctas. [lonmmmepusi.

['eHETHYECKUIT KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a4 TAKKE
(bU3MONIOTMYECKUX MPOLIECCOB, MOBEACHUA M KOTHUTUBHBIX (QyHKUMH. ['eHeTHUeCKne
MEXaHU3Mbl CUMOMOI€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35MH — Iapa3uT» U

«XO3MH — MHKpOOMOM». ['eHeTMdyeckue acreKkTbl KOHTPOJS U HW3MEHEHUs
HACJIEICTBEHHOW NH(OPMAMU B TOKOJICHHSX KJIIETOK U OPTaHU3MOB.
JleMoHCTpauun

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

Tabmuubr u cxemol: «llepBoiif 1 BTOpoi 3akoHBl Menaens», «Tpertuit 3akoH
Mennens», «AHamu3upyrolliee CKpelrBaHue», «HenonHoe TOMHUHUpPOBaHUEY,
«CuermyieHHOe HacleOBaHWE TNPU3HAKOB Yy JApo3oduibl»y, «['eHeTuka momnay,
«Kapuotun  yenoseka», «Kapuorun  gpozoduiibyy, «Kapuotunm — OTHLBD,
«MHOX€ECTBEHHBIN alIENU3M», «B3auMOIEICTBUE TEHOBY.

O6opynoBanue: MOJENb I IEMOHCTPAIIMK 3aKOHOB €MHO00pa3usi rTHOpUI0B
MIEPBOTO MOKOJICHUS U PACIICIUIEHUS PU3HAKOB, MOJIEIb ISl IEMOHCTPALIMU 3aKOHA
HE3aBUCHUMOTO HACJIEAOBAHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPAMUA CUEILUIEHHOTO
HacJeJJOBaHUs MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpenapar: «[po3odumnay.

IIpakTuyeckass pabdora  «/3ydyeHue  pe3ynbTaTOB  MOHOTUOPHIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBI».

IIpakTuueckas padora «V3ydyeHue pe3yJbTaToB AUTHOPUIHOTO CKpPEIIUBAHUS
y ApO30QUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHoTHma W cpenbl Tmpu  GopmMupoBaHuM  (peHOTHIIA.
N3MeHunBOCTh TIIpU3HAKOB. KayeCcTBEHHbIE W KOJWYECTBEHHBIE NpPU3HAKU. Buubl
M3MEHUYMBOCTH: HEHACJICACTBEHHAs M HACIIC/ICTBCHHAS.

MopaudukanimoHHass W3MEHYMBOCTh. Ponb  cpeasl B (OpPMUPOBAHUU
Moau(pUKAIMMOHHON m3MeHYnBOCTH. Hopma peakium npusHaka. BapuanmoHHbId psin
u BapuarnmonHas kpuBas (B. HWoranncen). CgoiictBa MOau(MUKAITMOHHON
M3MEHYUBOCTH.

['eHoTMnIMYeckass M3MEHYMUBOCTh. (CBOMCTBA T€HOTUIIMYECKOM W3MEHYHUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTHBHAs HM3MEHUYMBOCTh. MeH03 H IIOJOBOM IPOIECC — OCHOBA
KOMOMHATUBHOW M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTHA B CO3IaHUU
TeHEeTUYECKOro pa3HOoOOpa3us B Mpejiesiax OJJHOTO BUA.
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MyTannoHHass W3MEHUYMBOCTb. BuIbl MyTalnMil: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W  UHAYUUPOBAaHHbIE  MyTauuu. fnepHele U
HUTOIIa3MaTudeckue mytanuu. ComMaTHYECKHE W TOJIOBblE MyTaluu. [IpuyuHbl
BO3HUKHOBEHUsA MyTauuii. MyTareHpl M WX BJIMSHAE Ha  OpPraHU3MBI.
3aKOHOMEpPHOCTM MYTAlMOHHOTO TIpoliecca. 3aKOH TOMOJIOTHYECKHX PSIIAOB B
HaciencrBeHHoW u3MeHuuBoctd (H.M. BaBwiio). BHesnepHas H3MEHYMBOCTH U
HACJICICTBEHHOCT.

Onueenemuxa U INUSEHOMUKA, PONb  dNUSEHEMUYeCcKUx @daxkmopos &
HAc1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JleMoHCTpaIMuA

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

Tabmuupt ©  cxembl: «Buasl  u3meHuuBocTH», «MoaudukanmonHas
U3MEHYHUBOCTh», «KOMOMHATHBHAS M3MEHUUBOCTHY, «Meio3y, «OmiogoTBOpeHUE,
«I"enernyeckue 3a00eBaHus YeIOBEKay, « BUIIbI MyTalnii».

O6opynoBaHue: >KUBbIE M TrepOapHbIE HSK3EMIUIAPhl KOMHATHBIX PACTEHUH,
pUCYHKH ((poTorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BHJIAMHU U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON  u3MeHuuBocTU. [locTpoeHne  BapHallMOHHOTO psjla U
BAPUALIMOHHOU KPUBOW».

IIpakTnueckass padora «Myrtauuu y  apo3oduiabl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKka

Kapuorun wyenoseka. MexayHapoaHass IporpamMmMa HCCIEAOBAaHUS T€HOMA
geoBeka. MeToabpl M3yUeHHs] TEHETUKH YeJIOBEeKa: TeHEATIOTHYSCKUM, OJIM3HEIIOBBIMH,
IUTOTCHETUYECKUW, TOMYISAIHUOHHO-CTATUCTUYECKUN, MOJEKYJISIPHO-TCHETUYECKUM.
CoBpeMEHHOE  ONpPEACIIEHUE  TE€HOTUNA:  IOJHOT€HOMHOE  CEKBEHHPOBAHMUE,
T€HOTUIIUPOBAaHWE, B TOM uucie ¢ nomompro [IIP-ananu3a. HacnmencrBeHHbie
3a0oieBaHusl 4esioBeKa. ['eHHbIe M XPOMOCOMHBIE 00Jie3HU uenoBeka. bonesnu ¢
HACJIEJICTBEHHON MPEeapacnoioKeHHOCTbIO. 3HAUYEHHE MEIMIIMHCKOM T€HETUKU B
NpPEeIOTBpAlleHU W JIEYEHWHM TEeHETUYECKUX 3a00JieBaHUN uenoBeka. Meauko-
T€HETUYECKOE KOHCYJIbTUpPOBAaHUE. CTBOJIOBBIE KIIETKH. [IOHSATHME «TE€HETHYECKOTO
rpy3a». DTUYECKUE ACIEKThl MCCIEAOBAHUN B 00JACTH pEJaKTUPOBAHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

['eneTtnyeckre (akTOphl TMOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3NYECKOMY U XMUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karolieil cpenbl. ['eHernueckas
MPEAPACTIONIOKEHHOCTD YEIOBEKA K MTAaTOJIOTHSM.

JleMmoHcTpanuu

Tabmuubr u cxembl: «Kapuotun uenoBeka», «MeTonbl M3yYeHUS TEHETHKU
yesioBekay, «l eHeTnyeckue 3a001€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.
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Tema 15. Cestekuusi OpraHu3sMoB

JlomecTuKanus U CeseKIus. 3ap0KICHUE CEJEKIMU U JOMECTUKAIMU. Y YeHHE
H. M. BaBunoBa o lleHTpax HOpOUCXOXKIEHUS M MHOrooOpasus KyJIbTYpPHBIX
pactenuil. Poisib cenekiuu B CO3JaHUH COPTOB PACTEHUN U MOPOJ KUBOTHBIX. COpT,
opoJia, ITaMM. 3aKOH TOMOJIOTUYECKHUX PAIOB B HACIEACTBEHHOW N3MEHUUBOCTH H.
. BaBusnoBa, ero 3HaueHue JJIsl CEJIEKIIMOHHON paOOThI.

MeTtoapl cenekimoHHONW palboThl. McKyccTBeHHBI OTOOp: MAacCOBBIA U
VIH/INBU1Y AJIbHBIM. Jrtanel KOMOWHAIIMOHHON CCEJICKIIUU. HUcnwiTanne
MpOU3BOAUTENEH 1O MOTOMCTBY. OTOOpP MO r€HOTUITY C IOMOIIBIO OLIEHKH (DEeHOTHUIA
MOTOMCTBA U OTOOP MO FeHOTHUITY ¢ ToMolIbio aHanu3a JJHK.

W cKyCCTBEHHBIM MyTareHe3 Kak METOJ1 CEIEKIIMOHHOW paboThl. PaguannoHHbIN
U XUMHUUYECKUN MyTareHe3 Kak HICTOUHUK MyTallil y KyJIbTYpHBIX (DOPM OpraHU3MOB.
Hcnonb3oBanne TeHOMHOTO peJaKTUPOBaHUSI U MeTO10B pekoMOnHaHTHbIX JIHK nis
MOJIYUYEHHSI UICXOJTHOTO MaTepHaia Jijisl CEJIEKIUU.

[Toyuyenue MTOJIUTIIIOUIOB. BuyTtpusugosas rUOpUIN3AIINS.
bim3kopoACTBEHHOE CKpelMBaHue, Wik HHOpUAMHT. HepoacTBeHHOE CKpeluBaHue,
win ayTOpuauHr. l'erepo3suc u ero mnpuuuHbl. Vcnonb3oBanue rereposuca B
cenekuuu. OtaanénHas rubpunmzanuda. IIpeogonenue Oecrioguss MeEKBHIOBBIX
ruOpu0B. JIOCTIXKEHUS CEJIEKIIUU PACTEHUI U JKUBOTHBIX. «3e1E€HAs pesoNoYUsy.

CoxpaHeHHE U U3yYEHUE TE€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M UX
JTUKUX POAUYEH JUIsl CO3/1aHUsI HOBBIX COPTOB M TMOPHUIIOB CEIbCKOXO3SHCTBEHHBIX
KYJIbTYp. M3yuenue, coxpaneHue u ynpagieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JCUBOMHLIX 6  YENAX  VAYUUeHUs
CYWecCmsyrouwux U co30aHUsi HOBbIX NOpOO, JTUHUU U KPOCCO8, 8 MOM Uucie ¢
NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYYHLIX UCCIe008aHUll, Nepeoosvix uoel u
NepCneKmuBHbIX MexHOA02UL.

JleMmoHcTpanuu

[Toptpersi: H. U. Basunos, M. B. Mwuuypun, I'. JI. Kapneuenxo, II. Il
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmuubl 1 cxeMbl: «LleHTpBI MPOUCXOKACHUS U MHOTO0Opa3usi KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHX PSJIOB B HACJEICTBEHHOW H3MEHUYMBOCTHY,
«Metognl cenexkimmy, «OTnanéunas rudpuausanus», «MyTareHesy.

JlabGopaTopnasi pabora «/3yueHne COPTOB KYJbTYPHBIX PAacTE€HUW U MOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3yueHrne METOA0B CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «lIpuBnBKa pacTeHU.

IKekypcusi «OCHOBHBIE METOABI U JOCTUKEHHUS CEJICKIUU PACTCHHN ¢
YKUBOTHBIX (Ha CEJICKITMOHHYIO CTaHIUIO, TNIEMEHHYIO0 (hepMy, COPTOUCTIHITATEIHHBIN
Y4acTOK, B TEIUIMYHOE XO34UCTBO, B JIA0OPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO
LIEHTpA)».
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Tema 16. BHOTEeXHOJIOTMA U CHHTETHYECKAS OHOJIOTHA

OOBEKTbI, HCIOJIb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE U TKAHEBBIC
KYJbTYpbI, MUKPOOPIaHU3MBbI, UX XapaKTepUCTUKa. TpaauunoHHass OMOTEXHOIOTHS:
XJIeOOIeYeHHE, IIOJIy4YECHHE KM CJIOMOJIOYHBIX IIPOIYKTOB, BUHO/JIETIUE.

Muxkpobuonornyeckuii  cuHTe3. OOBEKTBI MHUKPOOHMOJIOTMYECKUX TEXHOJIOTHH.
[IpousBoacTBO O€IKa, aMUHOKUCIOT U BUTAMHHOB.

Co3naHre TEXHOJOTMA M HMHCTPYMEHTOB LIEJICHAIIPABJICHHOTO HM3MEHEHUS U
KOHCTPYMPOBAHHsI TEHOMOB C LEJBIO ITOJYYEHHs] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJEpIKaINX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETUUECKUE ITYTH.

Kierounass mHkeHepuss. MeTonpl KyJlbTypbl KJIETOK M TKAaHEH PACTEHHH M
#KUBOTHBIX. KpuoOanku. Comartnueckas ruOpuau3anus W COMATHYECKHM
sMOpuorene3. lcrnonb3oBaHue TramiougoB B CEJIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX aHmumeln. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PekoHCTpyKuus
AWLEKIETOK M KIOHUPOBAHME >KMBOTHBIX. METOJ TpaHCIUIAHTALMM SIACP KIETOK.
Texnonocuu 0300poenenus, KyibmueUPOBAHUs U MUKPOKIOHATLHO2O PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W TEHHas WHXeEHepus. VICKyCCTBEHHBI CHHTE3 T€Ha H
koHCTpyupoBanue pekomOuHaHTHbIX JHK. Coszoanue mpanceennvix opeanuszmos.
JlocTrxkeHns U NepCHEKTUBB XPOMOCOMHOM Y TEHHOW MHXKEHEPUU. DKOJIOTHYECKHE
Y 3TUYECKHUE NPOOJIeMbl TEHHOW UHKEHEPHUU.

Memuuunckue OuorexHosoruu. IloctrenomHas uudposas meauruHa. ITLHP-
JMarHOCTUKa. MeTa00JOMHBIM aHaln3, TEHOIICHTPUYCCKHM aHalnu3 MpoTeoMa
YeJI0BEKA ISl OLEHKU COCTOSIHUSL €ro 310pOBbi. VCrionbp30BaHNE CTBOJIOBBIX KIIETOK.
Tapretnas Tepanust paka. 3D-OmounnxkeHepus ais pa3paOOTKU (yHIAMEHTAIbHBIX
OCHOB MEIHUIMHCKUX TEXHOJOTHM, CO3JaHHs KOMIUIEKCHBIX TKAaHEW COYETaHUEM
TEXHOJIOTUI TPEXMEPHOTO OWMOMPUHTHHTAa W cKaddoiauHra s penieHus 3aaad
NEPCOHAIM3UPOBAHHON MEAMIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJIbI0 OOecreyeHus: KOMOMHHPOBAaHHOU
3amuThl OT Bo30Oyauteneir OPBU, ycraHoBieHHME MOJEKYISIPHBIX MEXaHU3MOB
¢dbynkunonupoanusi PHK-conmepxkammx BHpPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabmuubl U cxembl: «Mcrnonb3oBaHWE MUKPOOPTAaHU3MOB B IPOMBIIICHHOM
pOU3BOJCTBEY, «KileTounas nHxxenepus», «I eHHass HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnyeckas padora «llosydyeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

Jkckypeusi  «buoTtexHomorusi — BaxHeEWIIas MPOU3BOAUTENbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE IIPOU3BOCTBO).
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11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE 3BOJILHMOHHBIX IMPEACTABJICHUH B
onoJsioruu

OpomonmonHas teopusi Y. JlapBuna. IIpeAnochUlKM  BO3HUKHOBEHHS
napBuHU3Ma. JKu3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBrokymme cuiibl 3Boound BuAoB 1o Y. /lapBuHy (BbICOKasi HHTEHCHUBHOCTD
Pa3MHOXKEHHS  OpPraHM3MOB,  HACIEJICTBEHHas  HM3MEHYMBOCTh, Oopnba  3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaTeTHueckor Teopun 3Bostonuu (CTD). Helitpanbraast Teopust
sBoton. CoBpeMEHHass JBOJIOLMOHHAS OWOJIOTHA. 3HAYEHHE HBOJIOIMOHHOU
TE€OpUU B GOPMUPOBAHNUN ECTECTBEHHO-HAYYHOW KapTUHBI MUDA.

JleMmoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. K. Cenr-Unep, K.
Krosee, Y. lapeun, C. C. YerBepukos, 1. U. [lImaneraysen, k. Xomnnens, . K.
benses.

Tabmunp! u cxemsl: «Cucrema xxuBoil npupoas! (no K. Jlunuero)», «Jlectauia
XKUBBIX cymecTB (o Jlamapky)», «Mexanusm (popMupOBaHUs MPUCIOCOOICHUN Y
pacTeHuil U kuBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyra myremecTtBus Y.
Hapsunay», «Haxoaxku Y. [apBuna», «®Dopmbl OOpsOBI 32 CYLIECTBOBAaHUEY,
«Iloponpr romy0Gei», «MHorooOpa3zue KyJbTypHbIX (QopM KamycTe», «llopoas
JIOMAaIlTHUX XKUBOTHBIX», «Cxema oOpa3oBaHMsi HOBbIX BUJO0B (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHHUS JBIXKYLIMX CHJI 3BOMIOUUAN», «OCHOBHBIE ITOJIOXKEHUS
CUHTETHYECKON TEOPUH IBOJTIOLIMI.

Tema 2. MuUKpPO3BOIIOLMSA U €€ Pe3yJIbTATHI

[Tonynsanust Kak 3JIeMEHTapHas eauHuua 3BoMroUrd. COBPEMEHHBIE METObI
OLIEHKM TEHETHYECKOro pa3HooOpa3usi U CTPYKTypbl mnonyisuui. M3meHeHue
reHo()oH/la TOMYJSALMU Kak 3JIEMEHTApHOE JBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTuueckoro pasHosecus Jx. Xapau, B. BaitnOepra.

DOneMeHTapHble  (aKkTOpbl (ABMXKYIIHWE CHUJIbI) 3BOJIOUUU. MyTalMOHHBIN
npouecc. KomOuHaTuBHAas W3MEHUMBOCTH. [lpeiid TreHOB —  ciyuaiiHbIe
HEHanpaBJieHHbIE U3MEHEHHs YacTOT ajuiesiel B momysiuusax. I¢pdeKT ocHOBaTes.
Ippexm oOymuinounoeo eopaviuka. CHudiceHue 2eHemuiecKko2o pa3zHooopasusL:
npuuunsl u cieocmeus. Ilpossnenue sghghpexma Opetigha cenos 6 O6oONLUUX U MATBIX

NONYIAYUSIX. Murpanumu. N3onsauns IOy JIALIMM: reorpaduyeckas
(mpocTpaHcTBeHHAs ), OMoorn4ecKas (penpoayKTHUBHAS).
EctecTBennbiit  orbop — HampaBmsoomuii (aktop dBomoruu.  Dopmbl

€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMW,  CTAOWUIM3HUPYIOUIUH,  pa3pbIBAIOLIUN
(mu3pynTtuBHbiii). [lomoBoit oTOOp. BO3HHMKHOBEHHME M HBOIIOLMS COIHMATBHOIO
MMOBEJCHUS )KUBOTHBIX.
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[TpucrocoONEHHOCT,  OPraHM3MOB  Kak  pe3yslbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBEHHE MPUCTIOCOOTIEHUM Y OpraHu3MoB. ApoMop(]o3bl U WANOATANTALINH.
[Tpumeps! mpucnocoOaeHU y OpraHu3MoB: Mopdosoruueckue, (HU3noIOrHIEeCKHe,

OnoxuMuyeckue,  moBeaeHuUeckre.  OTHOCUTENBHOCTh  IPHUCHOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xputepum u CTpyKTypa. BumooOpazoBanume Kak pe3yibTar
MUKpO3BOMIONMHU. M3omsauus — kimoueBod ¢aktop BupooOpazoBanus. Ilytn u
CrocoOBI BUI000PA30BaHUs: ajljlonmarpudeckoe (reorpaguieckoe), CUMIaTpUIECKOe
(?KOJIOTHYECKOE), «MTHOBEHHOC» (moyUIUIONIU3aITus, rUOpUIU3aIus).

JIMMTENBbHOCTD ABOIIOLMOHHBIX MTPOLIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb 3BONMIOIMOHHON OHOJOTMK B pa3padOTKE HAyYHBIX METOAOB COXPAaHEHUS
ouropazHooOpasusi. MUKpPOIBOMIOIMS W KOIBOIIONMS TMapasUTOB U HMX XO3SEB.
Mexanu3Mbl (pOpMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI €
HEW.

JleMoHCTpauun

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

Tabmuubr u  cxeMbl: «MyTalmoHHass W3MEHYUBOCThHY, «llomymnsimonHas
CTpyKTypa Buaa», «Cxema mposBieHHs 3akoHa Xapau—BaitnOepra», «JlBumxkyiue
CWJIBl HBOJIIOLUUY, «DKOJOTHYECKass HM3OJSIIUS TOMYJSIUUNA CEBAHCKOW Qopenmny,
«I"eorpaduueckast 30U JTUCTBEHHULBI CUOMPCKON M JIMCTBEHHUIBI 1aypPCKOil»,
«ITonynA1IMOHHBIE BOJIHBI YUCJAEHHOCTH XHUIIHUKOB U XKepTB», «CxemMa JencTBuUs
€CTECTBEHHOTO 0TOOpa», «DopMbl OOPHOBI 3a CylecTBOBaHUEY, «MHIYyCTpHAIbHBIN
MenaHnu3M», «KuBbie uckomnaemoiey, «IloKpoBUTENBCTBEHHAs OKpacKa >KUBOTHBIXY,
«IIpenynpexnaromas OKpacka JKUBOTHBIX», «®DU3HOJOTMYECKHE afanTaiuny,
«IIprcnocoONeHHOCTh OPraHU3MOB M €€ OTHOCUTENBHOCTHY, «Kputepuu Buaay,
«Bugpi-nBoitnukm», «CTpykTypa Buaa B npuponae», «CrnocoObl BHI000pa30BaHUS,
«I"eorpadmueckoe BUAO00pa3oBaHUE TPEX BUIOB JAHIBIIIEH», «IKOJIOTUYECKOE
BHJI000pa30BaHKe BUAOB CUHUILY, «Ilomummonasl pactennity, «KamycTHO-peneunbii
ruopuI.

O6opynoBaHue: repbapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, uydelsia MTHI] U
3BEpel ¢ MpUMepaMy Pa3IUYHBIX MPUCTIOCOOJICHU, Yydesia TITUIl U 3BEpPeil pa3HbIX
BUJIOB, TrepOapuu pacTeHuid ONU3KUX BHUIOB, OOpPA30BABIIMXCS Pa3TUIHBIMU
criocobamu.

JlaGopaTopHasi padoTa «BbIsBICHHE U3BMEHYUBOCTH Y 0COOEH OHOTO BUJIAY.

JlaGopaTopHasi pab6ora «IIpucrnocoGieHuss opraHu3MOB U UX OTHOCUTEJIbHAs
11e71eCO00pa3HOCTDY.

Jlabopatopnasi padora «CpaBHeHHE BHUJIOB 1O MOP(HOIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOIIMS U €€ Pe3yJIbTaThI
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Metoasl u3yueHuss Makpo3BoJiroIuu. [laleoHTONOrnYEeCKuE METOIBI U3YyUYECHUS
sBosonuu. [lepexoaubie GopMbl U PuIOreHeTHIECKHE PSAbl OPTaHU3MOB.

buoreorpapuyeckue meToasl u3yueHHs sBoiouuu. CpaBHeHue GIOpHl U
dbayHbl MaTepuKOB M OCTpoBOB. buoreorpaduueckue obnactu 3emiu. Bumbi-
DHIAEMHUKHU U PEIUKTHI.

OMOpUONOrHYecKUe M CPAaBHUTEIBHO-MOP(HOIOTUYECKUE METOIbl U3yUEHUs
IBOMIIOLMHU. ['€HeTHYeCKME MEXaHU3Mbl SBOJIOUWA OHTOT€HE3a W  IOSBIICHUSA
HBOJIIOMOHHBIX ~ HOBIIECTB.  ['OMOJIOTMYHBIE M  AQHAJIOTMYHBIE  OPTaHBI.
PynumeHnTapHbie OpTraHbl u aTaBU3MBl. MonekynasipHO-TEHETUYECKHUE,
OMOXUMHUYECKHE U MaTEeMaTHYECKHE METOJbl U3y4YEeHHs BOJIOLUU. ['OMOIOrHYHbIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PMIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TIpaBujia) ABOMIONUU. [Ipunyun cmeHvl GYHKYUL.
HeoOpatumocTs 3BOMIOIMHU. AnanTuBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
IBOJIFOLIUY.

JleMoHCTpauun

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. 'ekkens.

Tabmuubr 1 cxembl: «DuoreHeTHUECKU Pl JomaAn», «ApPXEONTEPUKCH,
«3Bepo3yObie ALEPBDY, «Crerouedainby, «PuHMOGUTHDY, «CemeHHBIE
NanopoTHUKW», «buoreorpadguueckue 30HBI 3emum», «/lpeiid KOHTUHEHTOBY,
«Penuktey, «HavanbHble cTaguu SMOPUOHAIIBHOTO Ppa3BUTUS  MO3BOHOYHBIX
XKUBOTHBIX», «['OMOJOrMYHBIE W  aHAJOTUYHBIE OpraHe», «PyaUMEHTH»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI dYeJNOBeKa | IUMIaH3e», «laBHBIE
HaIpaBJICHUS 3BOJIOLUNY, «OO1IME 3aKOHOMEPHOCTHU HBOJIIOLIUN.

OOopynoBaHue: KOJUJICKIIMU, TepOapuu, MYJSKH HUCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTApHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayunble TrumoTe3bl TPOUCXOXKIEHUA JKM3HM Ha 3emiie. AOUOTeHE3 U
naHcrepmusi. JloHayyHble TPECTaBICHUS O 3apOXKIACHUU KU3HU (KPEALMOHHU3M).
['Mnore3a MOCTOSIHHOIO CaMO3apOKIEHUS KU3HU U €€ ONpoBep:keHHue onbiTaMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHne >xu3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE 3Tanbl HEOpPraHudeckou 3Bositoiuu. [lnanerapHas (reosoruyeckas)
HBOIIONUS. XUMHUUYECKas HBOMIOIUS. AOMOTEHHBIN CHHTE3 OPIraHUYECKUX BEIIECTB U3
Heopranndeckux. OnbiT C. Mumnepa u I'. Opu. O6pazoBaHue mMOIMMEPOB U3
MoHOoMepoB. KoanepBatHas runoreza A. M. OnapuHa, runore3a MEPBHUYHOTO
oynrona JIx. XonaeitHa, renetnueckas runoresa I'. Ménnepa. Puboszumsr (T. Yek) u
runore3a «vupa PHK» V. I'mnbepra. ®opmupoBanne MeMOpaH U BO3HUKHOBEHHE
MIPOTOKJIETKH.
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Hcrtopus 3emau u meToasl €€ n3ydeHus. Mckomaemple OpraHu4ecKue OCTATKHU.
['eoxpononorust u e€ Mmeronpl. OTHOCUTENbHAss U aOCOJIOTHAs TE€OXPOHOJIOTHUA.
["'eoxpoHoOIOrHYecKas MIKajaa: 30HbI, 3Pbl, IEPUOJIBI, STTOXH.

HauanbeHble 3Tanel opranndyeckor »Boitonny. [losgBiaeHne u 3BOIONNS EPBBIX
KJIETOK. OBojdionus  MeTabonu3ma. BO3HUKHOBEHHE  MEPBBIX  IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHajor MEepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTHI.

[Tpoucxoxaenue sykapuoT (cUMOHOTeHe3). DBOJIOIMOHHOE MPOUCXOXKICHHE
BUpPYyCOB. IIponcxoxkaeHUEe MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl 3BOJIONUU BBICHIMX pacTeHHi. OCHOBHBIE apoMOpP(O3bI
pacteHunii. Beixon pactenuid Ha cyury. [losiBeHne ciopoOBBIX paCTEHUM U 3aBOEBAHKE
uMmu cymn. CemeHHble pacTeHus. [Iponcxox1eHrne HBETKOBBIX PACTEHHI.

OCHOBHBIE 3Talbl 3BOJIOLUU KUBOTHOrO Mupa. OCHOBHbIE apoMOP(O3bI
KUBOTHbIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — NOSIBIEHHE COBPEMEHHBIX
TumnoB. llepBeie xopaoBbie KUBOTHBIE. JKM3HB B BOJE. DBONIOLUSA MO3BOHOYHBIX.
[Tpoucxoxaenne ampuouit u pentuwinid. [IporucxoxaeHne MISKOMUTAIOMUX U MITHII.
[Tpunuun kmroyeBoro apoMopdosa. OcBoeHne OECTIO3BOHOUYHBIMU U TTO3BOHOYHBIMU
YKUBOTHBIMH CYILH.

Pasputne xu3HM Ha 3emie IO dpaM M IIEpuUoAaM: apxeu, NpOTEpPO30H,
najae030M, Me3030i, KaitHo30#. OO0Ias XapakTepucTUKa KjIuMaTa M reoJOrHYecKuX
npoiieccoB. [losiBeHne u paciBeT XapaKTepHbIX OpPraHu3MoB. YTieo0pa3oBaHue: ero
yCIJIOBUS U BIIMSIHUE Ha Ta30BbIi cocTaB aTMOC(EpBHI.

MaccoBble BBIMUpaHHUSI — 3KOJOTMYECKHE KPHU3HCHI Npouwioro. ITpuunHel n
CIEACTBUA MAacCCOBBIX BbIMUpaHHUW. COBPEMEHHBIA 3KOJOTHYECKHM KPHU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenus: OmopaznooOpasusi Ha 3emIie.

CoBpeMeHHass cucTtemMa opraHudyeckoro mupa. llpuHuunel kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JeMmoHcTpanuu

[Toptpersr: ®@. Penu, JI. Cnannanuanu, JI. ITactep, U. 1. Meunukos, A. M.
Omapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penn», «Cxema onbita JI. ITactepa mo
M3YUYCHHUIO CaMO3apoxieHus xu3Hu», «Cxema ombita C. Mumnepa, I'. IOpwy»,
«JTarnbsl HEOPraHMYECKOW HBOIMIOLNNY, «I eoXpoHonornyeckas mkana», «HHauanbHbie
JTambl OpPraHWYEecKOM sBoolMu», «Cxema o00pa3oBaHUS DJYKapUOT MYTEM
cumoOunorenesa», «Cucrema >kuBoil mpupoab», «CTpoeHue BUpyca», «ApomMopdo3s
pactenui», «Punnoduter», «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopocim», «Mxm», «llamoporHukm», «l'onocemeHHble pacTeHus», «OpraHsl
IBETKOBBIX pacTeHHi», «CxeMa pa3BUTHUS KUBOTHOTO MHUPa», «ApoMopdo3bl
KUBOTHbIX»,  «lIpocrerimme», «KumeunononoctHeie», «llmockue  yepBu»,
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«Unenucronorue», «PwiOb», «3emMHOBOAHBIEY, «lIpecMbikarommuecs», «lITuub,
«Mnexonuraromue», «Pa3BuTne XKU3HM B apXEUCKOM dpey», «Pa3BuTHE XU3HHU B
MPOTEPO3OUCKOU Ipe», «Pa3BUTHE )KU3HU B MAIEO30MCKOMN 3pey», «Pa3BuThe xKu3HU B
ME€3030MCKOM 3pey», «Pa3BuTHEe XHM3HM B KallHO30MCKOM 3pe», «CoBpeMEHHas
CHUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: TrepOapuM pacTEHUW Pa3IUYHBIX OTACIOB, KOJUICKITUU
HAaCEKOMBIX, BJIQXKHBIE MpPENapaTrbl XUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJIEThI MIO3BOHOYHBIX KMBOTHBIX, Yy4delsa NTHUIl U 3BEPEU, KOJUICKIIUU
OKaMEHEJIOCTEW, TOJIE3HBIX HCKOMAEMbIX, MYJSDKM OpPraHUYECKHX OCTaTKOB
OpTaHU3MOB.

BupryaabHasa naGopaTtopHas padora «MonenupoBanue onbIToB Muuiepa—
FOpu 1o n3ydyeHnro abOMOreHHOTrO CHHTE3a OPraHUYECKUX COCIUHEHUN B NEPBUYHOM
aTMocdepe».

JlabopaTtopnasi pabGora «/3yueHWE U OIKUCAHUE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTnyeckas padora «/3yueHre 0coOEHHOCTEN CTPOECHUS PACTEHUI Pa3HBIX
OTZIEIIOBY.

IIpakTnyeckas padora «l3yuyeHue 0COOEHHOCTEH CTPOEHMSI MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHune Yea0BeKa — AaHTPOIIOIeHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEICTABICHUN O TMPOUCXOXKICHUM 4YeJIOoBeKa. Penurunosnsie
B033peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CXozcTBO 4enoBeka C KMBOTHBIMH. CHCTEMATHYECKOE IOJIOKEHHUE YEIOBEKA.
CBugerenscTBa  CXOJACTBA  4YEJIOBEKA  C  JKMBOTHBIMU: CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHOJIOTHYECKHE, b1310JI0r0-OMOXUMHUYECKHE,
noBesieHueckrue. OTINYMS YeIoBEeKa OT JKUBOTHBIX. [IpAMOXOKIEHHE M KOMILIEKC
CBSI3aHHBIX C HHUM MNPU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra M BTOPOW CHUTHAIBHOMN
CUCTEMBI.

JBrkymme cuibl ((pakTopbl) aHTpoIOreHe3a: OMOJOTUYECKHE, COLUAIbHBIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAuM aHTpororeHe3a. PaHHue ueraoBeKOOOpa3Hbie 00€3bsHBI
(MPOKOHCYJIBI) U paHHUE MOHTHJIBI — OOIIMEe MPEKU YeTOBEKOOOPa3HBIX 00€3bsH U
JONIe. ABCTPAJIONUTEKN — JIBYHOTME NPEAKH JOJcH. UeloBEeK yMeINblid, NEPBbIE
V3TOTOBJICHUS OPYIUN Tpyaa. YermoBek NpsIMOXOAAIIMNA U NIEPBbIA BBIXOJ JIFOJACH 3a
npenensl Adpuku. Yenosek reinens0eprckuii — oOmui NpeaoK HeaHAEPTaTbCKOro
YEJIOBEKA M YEJOBEKa pPa3yMHOTo. YelIOBEK HEaHAEPTaJbCKHAM KakK BUJ JIKOJEH
XOJOJHOTO KJiMMara. YeloBeK pa3syMHBIM COBPEMEHHOTO THIIA, JIECHUCOBCKUU
YeJIOBeK, OCBOCHHE KOHTHMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenetnka u
MaJeoreHOMHKA.
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DBOJIIOLIMST  COBPEMEHHOTO uyenoBeka. EcTecTBeHHBbIH OTOOp B MOMYJISLIMIX
yenoBeka. MyTanmoHHbl mporecc U mnonuMopdusm. I[lonmynsuumoHHBIE BOJHBL,
npeiid reHoB, murpanus U «3P(EKT OCHOBATENs» B TMOIYJSIIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacbl. I[lonstue o pace. bonpmme pacel: €BpOINEOUIHAS
(eBpaswmiickasi), aBCTpajio-HerpouaHas (3KBATOpUaIbHAs), MOHTOJIOW IHAS (a3UATCKO-
amepukaHckas). Bpemss W myTu pacceiieHHs 4YelnoBeKa MO IUiaHeTe. EnnHCTBO
yenoBeueckux pac. HayuyHas HecocTosTenbHOCTh pacu3Ma. [IpucrnocoOaeHHOCTb
YyeJioBeKa K pa3HbIM YCJIOBHUSIM OKpyKarouied cpeabl. BausiHue reorpaduueckoi
cpenbl 1 ipeiida reHoB Ha MOPGOJIOTHIO U (U3HOJIOTHIO YETIOBEKA.

MexaucunmminHapHbie METO/IbI B bu3IecKon (buosornyeckom)
AHTPOIOJIOTUH. DBOJIFOMOHHAS aHTPOIIOJIOTHS U MAJIEOAHTPOIOJIOTHS YETOBEYECKUX
nonyJisilui. buoconnaneHbele MCCIENOBAHMS NPUPOABI 4enoBeka. MccinenoBaHue
KOABOJIIOLIUU OMOJIOTMYECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxembl: «MeToJIbl aHTPOMOJIOTUNY, «['OJOBHON MO3T 4YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHb), «CKeleT 4YeloBeKa M CKEJNeT UIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbDY, «JIBHXKyIIUME CUIIBI aHTPONOTEHE3a», « DBOJIOLMOHHOE
IpPEBO  4YENIOBEKa»,  «ABcTpanonutek», «YenoBek  ymenbli»,  «Yemosek
npAMoOXoadimuiny, «JlenncoBckuid denoBek» «Heanaeprtanbub», «KpoMaHbOHIIBD),
«IIpenku yenoBeka», «ITanbl IBOJTIOLMHN YEJIOBEKA», «Packl UemoBekay.

O6opynoBaHue: MyJSDKM OKAMEHEJIOCTEH, PEIMETOB MaTepUaIbHON KyJIbTYpPbl
MPEIKOB dYelloBeka, penpoaykuuu (pororpaduu) xapTuH ¢ MUGDOIOTHYECKUMU U
OMONENCKUMHM  CIO)KETaMH TMPOUCXOXKIEHUsl ueJoBeKa, Qororpaduu HaXO0I0K
MCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKEJET YeJIOBEKa, MOJEJIb Yepera 4elIOBEKa U
yeperna I[IMMIIaH3€, MOJEIb KHCTH YE€JOBEKa W KHUCTH IIMMIIaH3€, MOJEIN Topca
IIPEKOB YEJIOBEKA.

JlaGopaTopHasi pa6ora «l3yueHue O0COOCHHOCTEH CTpPOCHHUS CKeJleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM).

IIpakTueckas padora «/3yueHne SKOJIOrMYECKUX aJalTallui YEIIOBEKaAY.

Tema 6. Jxosiormsi — Hayka O B3aHMOOTHOILNCHHMAX OPraHU3MOB H
HAJA0PraHM3MEHHbIX CHCTEM C OKPY Kaloulei cpeaoi

3apoxaeHue U pa3BuTHe dkojorud B Tpynax A. ['ymGonsara, K. @. Pynse, H.
A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensi u 3amauu
9KOJ0THH. CBSI3b 3KOJIOTUU C APYTMMH HAYKaMHU.

Metoasl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHH:
npupoaHbie M JaboparopHble. MozgenupoBaHue B OKOJOTUA. MOHHUTOPHUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, peTHOHAIBHBIN U TJI00aTbHBII.
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3HAaYeHUE  DKOJOTMYECKUX  3HAHUW i1 YEJNOBEKA.  JKOJIOTHYECKOE
MHPOBO33pPEHME KaK OCHOBA CBs3eM uenmoBeuecTBa ¢ npuponou. dopmupoanwue
HKOJIOTUYECKOMN KYJIBTYPbI U IKOJIOTMYECKON IPaMOTHOCTH HACEJICHHUS.

JleMoHCTpaIMuA

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuosn, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmumel 1 cxeMbl: «Pa3gensl skonorum», «MeToabl 3KoJIorHn», «Cxema
MOHUTOPHUHIA OKPYXAIOLIEN CPEIbD».

JlabopaTopHasi padora «3yueHrne METOIOB SKOJIOTHUECKUX UCCIECTOBAHUIN).

Tema 7. Opranusmsl U cpea OOUTAHUS

Okosorudeckre (akTopbl U 3aKOHOMEpPHOCTH ux neicTBus. Knaccudukanus
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTUYECKHE, aHTpororeHHsie. OOmue
3aKOHOMEPHOCTH JIeMCTBUSL HKosoruueckux ¢akropos. IIpaBmwio munumyma (K.
Mmnpenrens, . JInOux). TonepaHTHOCTb. OBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBl.

AbuoTtnueckue gakropsl. CBET Kak 3kojgornyeckui pakrop. [elicTBre pazHbIx
YYaCTKOB COJTHEYHOTO CIIEKTPa HA OpraHU3Mbl. DKOJOTUYECKUE TPYIIbl PACTEHUN U
YKUBOTHBIX 10 OTHOIIECHMIO K cBeTy. CHurHanbHas poib cBera. Doronepruoausm.

Temneparypa kak »dkosiormueckuii dakrop. JlelictBue Ttemmeparypsl Ha
opraHus3Mbl. [IOMKHIIOTEPMHBIE M TOMOWOTEPMHBIE OpPraHW3Mbl. OJBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTs Kak 23kosnorudeckud Qakrop. IIpucnocoOnenust pacteHudl K
noJiIepKaHuio BoAHOro 6ananca. Knaccugukanus pacTeHu o OTHOIIECHHUIO K BOJIE.
[TpucniocoOaeHust )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO peXHUMA.

Cpenbpl oOWTaHHS OpPraHM3MOB: BOJIHAsA, HA3€MHO-BO3JAYLIHAs, MOYBEHHAas,
rIyOMHHAas NOJNOYBEHHAs, BHYTPHOPTaHU3MEHHAS. DU3NKO-XUMHUYECKUE
0COOEHHOCTH cpefl 00uTaHusi opranu3MoB. [Ipucnocobienuss OpraHu3MoOB K JKHU3HU B
pa3HBIX cpefax.

buonornyeckne putmbel. BHemHue u BHyTpeHHHE pUTMBL. CyTO4YHBIE U
roJu4yHble pUTMBL. [IpUCTIOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM HW3MEHEHUSIM
YCJIOBUU KU3HU.

Kusznennsie Gpopmbr opranu3moB. [lonstre o xu3zHeHHo Gopme. JKu3HEeHHBIC
dbopMbI pacTeHMii: JepeBbsl, KYCTapHHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBHhl,
oJlHOJNIeTHHE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THAPOOMOHTHI, F€OOHMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHMS U 00pasa >KU3HH.

buotnueckue daxtopbl. Buasl OMOTHYECKMX B3aMMOACHCTBUN: KOHKYPEHIUS,
XHUIIHUYECTBO, cuMOMO3 U ero ¢Qopmsl. [lapasutusm, koomepaiusi, MyTyalusM,
KOMMEHCaJIU3M (KBapTHUPAHTCTBO, HaxXJICOHUYECTBO). Hetpoduueckue
B3aUMOJIeHCTBUS (Tonnueckue, popuueckue, padbpruueckue). 3HaueHUE OMOTUYECKUX
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B3aMMOJICUCTBUI /JI1 CYUIECTBOBAaHUS OpPraHu3MoB B cpefe oOutanus. [lpuHuun
KOHKYPEHTHOI'O UCKITFOYEHHUSI.

JleMoHCTpanumn

Tabmuubl U cxeMbl: «Okojoruueckue (akTope», «CBETOBOUM CHEKTPY,
«IKOJIOTUYECKHAE TPYNIbl )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «Te€IIOKpOBHBIE
KUBOTHBIE», «XOJIOZHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTMYECKHE aJaNTaALHUH
KUBOTHBIX», «Cpeapl OOUTaHHS OpPraHu3MoOB», «DBHOIOTHYECKUE PHUTMBD»,
«Kuznennsle hopMbl pacteHuit», « KuzHeHHble GOPMBI )KMBOTHBIX», «DKOCHCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOMHOTO Jeca», «llemm mnutanus»,
«XummnanuectBoy, «Ilapazutuzmy, «Konkypenimsn», «Cumonosy», «KommeHncanmuzmy.

O6opynoBanue: repbapuyd pacTeHUH U IHKUBOTHBIX, MPHUCIIOCOOJIIEHHBIX K
BIUSHUIO PA3JIMYHBIX JKOJOTMYECKUX (DAKTOPOB, TrepOapuu CBETONHOOUBBIX,
TEHENIOOUBBIX W TEHEBBIHOCIUBBIX PAaCTEHUI, CBETOJIIOOMBBIE, TEHENIIOOUBHIE U
TEHEBBIHOC/IMBBIE KOMHATHBIE PAcCTeHMs, TepOapuu M KOJUIEKIHMU TEIUIOIIOOUBBIX,
3UMOCTOMKHMX, MOpPO30yCTOMYMBBIX pPACTEHUM, Yydyela NTULl U 3BepeH, repdapuu
pacTeHuil, OTHOCSIIUXCA K rurpoduram, kcepopuraM, me30(puTaM, KOMHATHBIC
pacTeHusl JAHHBIX TPYII, KOJUIEKIIMH >KMBOTHBIX, OOWTAIOIIMX B pa3HbIX cpeaax,
repbapuu W KOJJIGKUMH PACTEHUH M IKUBOTHBIX, OOJIAJAIOUMX YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUM JKU3HM, TrepOapuu u
KOJUIEKIIMM PAaCTEHUH M JKUBOTHBIX PA3NMMYHBIX KU3HEHHBIX (OPM, KOJUIEKUIUHU
YKUBOTHBIX, YYACTBYIOLIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi pabora «BbIsiBIeHHE MNPUCTIOCOOTIEHUNH OpPraHu3MoOB K
BJIUSTHUIO CBETAY.

JlabopaTopnasi pabdora «BbigBiIeHHE TPUCTOCOONCHU OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi pa6oTta « AHATOMHUYECKHE OCOOCHHOCTH PACTEHHMM M3 pa3HBIX
MeCT OOUTaHUS.

Tema 8. Ikos10rvsi BUA0B U NOMYJISAIM M

DKOJOrM4ecKHe XapaKTepucTUKu nomyssiiuu. [lomynsius kak Ounosornyeckas
cucrema. Poyib HEOAHOPOIHOCTH Cpejbl, (PU3MYECKUX OapbepoB U OCOOEHHOCTEU
Ovonorun BUAOB B (OPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPhI MOIMMYJISIUH.
OCHOBHBIE TMOKa3aTeJM MOMYJSILMUA: YHCIEHHOCTh, IUIOTHOCTb, BO3pacTHas |
NI0JIOBAas CTPYKTYpa, pOKAAEMOCTb, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIHSL.

DKoyioruueckas CTpykTypa nomyisiuuu. OIleHKa YHUCIEHHOCTH MOMYJIALHH.
JlnHaMuka monmyiasAuMu U €€ peryisuusa. bUOTMYECKMH NOTEHIMAl MOIYJISLUH.
MopnenvupoBanue AMHAMHUKUA nonyysauuud. KpuBble pocTa YHMCIEHHOCTH MOMYJISIIMH.
KpuBble BbDKMBaHUS. Perymnsius 4YHCICHHOCTH TOIYJSIUN: poib (PaKTOpoB,
3aBUCSLIMX U HE 3aBUCAILMX OT INIOTHOCTU. DKOJIOTHYECKUE CTPATETuu BUIOB (I- U
K-ctparerun).
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[lonarue o0 »sKojoruueckol Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dkonornyeckor Humm Jx.M. Xatunncona. Pazmepsl 5KOI0rnuecKon HUIIMN.
[ToTeHuManbHAs U peaTn30BaHHAs HUIIIY.

Bua kak cucrema nonymsiuuid. Apeansl BUAOB. BuIbl M HX KHU3HEHHBIE
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS U MUTPALlMd )KUBOTHBIX. broornueckne nHBa3uu
qy>KEPOJHBIX BUOB.

JleMoHCTpanun

[Toptper: Ix. M. XaT4ynHCOH.

Tabmuubl U cXeMbl: «DKOJOTMYECKHUE  XAPAKTEPUCTHKU  TOIYJISIIIUI,
«IIpocTpancTBeHHass  CTpyKTypa  nomyJisiiuu»,  «Bo3pacTHble — mupamuisl
nonyysiun»,  «CKOpOCTh  3acelieHHs]  MOBEPXHOCTH  3eMJIM  pPa3IMYHBIMU
opranuzmammn», «Mojeinb 3xonorndeckor Humu /x. M. XaTuuaconay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

JlabopaTtopHnas pa6ora «IIpucnoco6iieHnst ceMsiH paCTeHU K pacCeICHUION.

Tema 9. IKos10rus cO00IIECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBs3M MexIy
OopraHu3MaMu B OUOIIEHO3E.

Okocucrema kKak otkpbiTasg cucrema (A. JIk. Tencnu). DyHKIIMOHAIbHbBIE
OJIOKM OpraHu3MOB B OSKOCHUCTEME: MPOJIYILEHTH, KOHCYMEHTBI, PEAYICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne unenu u cetd. AOHOTHYECKHE OJIOKU
skocucteM. [TouBbl U Wikl B KocucTeMax. KpyroBopot BelecTB U MOTOK YHEPTUH B
DKOCHUCTEME.

OcHOBHBIE MOKa3aTeNN KOCUcTeMbl. buomacca U npoayKuusi. DKOJIOTHYECKHE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTHUHU.

Junamurka sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Duykmyayuu.
HampaBneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. I[lepBuuHbie u
BTOPUYHBIE CYKIIECCUU U UX TPUYHHBL. AHTPOIIOT€HHbIE BO3JEHCTBUS HA CYKIIECCHUM.
KnumakcHoe cooOmiectBo. bropaznooOpasue u mojHOTa KpyroBOpOTa BEIIECTB —
OCHOBA YCTOMYHUBOCTH COOOLIECTB.

[IpupoaHbIE 3KOCUCTEMBI. JKocucmeMmbl 03€p U pek. IJKocucmemvl mopeu u
oKeanos. Ixocucmemvl MYyHOp, 1€Co8, CMenel, nyCmbitb.

AHTpOIIOTE€HHBIE SKOCUCTEMBI. ATpO3KOCHUCTEMA. ATPOIEH03. Paznnuns Mexmy
AHTPONOTEHHBIMU U IPUPOTHBIMU IKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI YpOoakocucteM. ['opoackas diopa
u ¢ayna. CuHaHTponu3alus ropoJckoi ¢ayHsl. buojgornyeckoe u x03WCTBEHHOE
3HaYeHHE arpo’KOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUIM OPTraHU3MOB B
sKocuctemMax. Ponv xackadnoco s¢pgexma u 6ud06-20ugpuramopos (Kuoueswvlx
6U008) 8 (hyHKYuoOHUposanuu skocucmem. llepeHOC SHEPrUU M BEIIECTB MEXKIY
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CMEXXHBIMHM 3KOCHUCTEMaMHU. Y CTOMYMBOCTD OpraHu3mMoB, HOHYJIHHI/II\/’I H 3KOCHUCTEM B
YCJIOBUAX €CCTCCTBCHHBIX U aHTPOIIOTI'CHHBIX BOSI[GfICTBHfI.

Mexanuzmol 6030eticmaust 3aepﬂ3HeHud PA3HbIX MUNOE8 HA Cy60p2aHM3M€HHOM,
Op2aAHUSMEHHOM, nonyiAyuOHHOM u IKOCUCIMEMHOM YPOSBHAX, OCHOBbl
IKONI02UHEeCKO20 HOPMUPOBAHUA AHMPONOSEHHO20 8030€eliCmaUs. MGTOIIOHOFI/ISI
MOHHUTOPHHI'Aa CCTCCTBCHHBIX N aHTPOIIOI'CHHBIX 9KOCHUCTCM.

JleMoHCTpanun
[Toptper: A. JIx. Tencnn.
Tabmue! " CXEMBI: «CTtpyKTypa OuoueHo3ay, «3JKocucrema

HIMPOKOJIMCTBEHHOIO JIECa», «JKOCHUCTEMA XBOMHOrO Jieca», «DyHKIMOHAIbHBIC
TPYIIbl OPraHU3MOB B dKocUcTeMEe», «KpyroBopot BeliecTB B skocuctemey, «Llemnu
nuTanus  (macTOuIHas, JETPUTHasA)», «IKOJIOTHYECKas TUpaMujia Yucem,
«IJKojoruyeckas mnupamMuga OUOMAacChl», «IKOJOTUYECKas MUpPaAMUa DSHEPTUN,
«O06pazoBanue Oonota», «llepBuuHas cykueccus», «BoccranoBnenue yeca mocie
noxapa», «J9KOcUcTeMa 03epa», «ArpoueHo3», «KpyroBopor BEmIECTB M MHOTOK
SHEPruM B arpoiieHo3e», «[Ipumepsl ypOosKocucTEM.

O6opynoBanue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHI] U
3Bepei, repdapun KyJIbTYPHBIX M JUKOPACTYIIUX PACTCHHM, akBapuyM KakK MOJEIb
DKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi pabora «/3yueHue pazHOOOpa3usi MEJNKUX TOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX ).

IKcKypeusi «IKCKypcHsi B TUIWYHBIM OuoreoineHo3 (B ayOpaBy, OepesHsK,
CJIbHUK, HA CYXOJI0JIbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYpcUsi «IKCKypCHsi B arpodKOCHCTEMY (Ha TMOJie WM B TEIJIMYHOE

XO3SICTBO)Y.
Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA
buochepa — oOmemraneTapHas 000J04YKa 3eMJIM, TJE CYIIECTBYeT WIIU

CyllleCTBOBaJia *MU3Hb. Pa3BuTHe mpeacraBieHuii o 6uocdepe B Tpyaax I. 3rocca.
VYuenue B. U. Bepuanuckoro o 6uochepe. Obnactu 6uochepsl u €€ cocran. Kuroe
BeIecTBO Orocdepsl U ero GyHKIINH.

3aKOHOMEPHOCTH cCylecTBOBaHus Ouocheprsl. OcobeHHocTu Ouochepsl Kak
rII00aIbHON JKOCHCTEeMBbI. J[nHaMmuueckoe paBHOBecue B Omocdepe. KpyroBopots
BEILECTB M OMOr€OXMMHUYECKHE IUKJIIbI (yriiepoaa, a3oTa). PATMUYHOCTD SIBJICHUH B
ouocdepe.

3oHanbHOCTH Ouochepsl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHAPA,
XBOMHBIC Jieca, CMEIIaHHBIC U MUPOKOJMCTBEHHBIC JIeca, CTEH, CABAHHBI, MTyCTHIHH,
TPOMHMUYECKHE JIeCca, BRICOKOTOPhs. KiimMar, pacTUTENbHBIN U )KUBOTHBIN MUP OMOMOB
CYILH.

30



CtpykTypa U (yHKIUS KUBBIX CUCTEM, OIIEHKAa MX PECYpCHOrO MOTEHIMaIa U
ounochepHbIx QyHKIUH.

JleMoHCTpanumn

[Toptpetsl: B. 1. Bepnanckuii, 9. 3rocc.

Tabmuubl u cxeMmbl: «l'eochepsr 3emin», «KpyroBopoT azora B HPHUPOIEH,
«KpyroBopoT yriepoga B mpupone», «KpyroBopor kuciopoma B HOpUPOIE,
«KpyroBopoT Boabl B mpupojae», «OCHOBHbIE OMOMBI cylny», «KimuMmaruueckue
nosica 3emsm», «TyHmapay, «Taiira»y, «CMmemanusiii sec», «lIIUpOKOIUCTBEHHBIM
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponuyeckuit gecy.

O6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJIEKIIMH >KUBOTHBIX.

Tema 11. YennoBek u okpy:kaomias cpeaa

DKOJIOTUYECKUE KPU3UCHI U UX MPUUYUHBL. Bo3aeiicTBue uenoBeka Ha Ouocdepy.
3arps3HeHHe BO3AYIIHOM cpenbl. OXpaHa BO3IyXa. 3arpsS3HEHHE BOJHON CpEIbI.
Oxpana BOAHBIX pecypcoB. Pazpymienne mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3meHenue kammara.

AHTpOIIOTEHHOE BO3JCUCTBUE HA PACTUTEIBHBIA M XUBOTHbIM MHp. OxpaHa
pPaCTUTENILHOTO M KUBOTHOrO Mupa. OCHOBHBIC NPUHIMIBLI OXPaHbl MPUPOJIBL.
Kpacasie kHuru. Ocob6o oxpansembie mnpupomnbsie Tepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIC MPUHIUIIEI YCTOMYMBOTO Pa3BUTHUSI YEJIOBEYECTBA M IPUPOJIBI.
PanmonanbHOE MPUPOAONOIB30BAHUE U COXPAHEHUE OMOJIOTMYECKOr0 pa3HoOOpasusl
3emiau. OOmMe 3aKOHOMEPHOCTH  TJIO0ANBHBIX  DKOJIOTUYECKUX  KPU3HUCOB.
Oco0eHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIC TTOCIICICTBUS.

Pa3BuTHEe METOI0B MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTEHHBIX MPOIECCOB.
CucmemHule uccneo008anus nepexooa K pecypcocbepezarouyeti u
KOHKYDEeHmOoCcnocooHou suepeemure. buonozuueckoe pasznoobpasue u ouopecypcsi.
Hayuonanvnvle ungopmayuonnvie cucmemsol, obecneuugaroujue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 u dkocucmem. (OcHOGb
sKopeadbuumayuu  dKocucmem U cnocobos 6Oopvbbl ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCEM.

JdeMmoHcTpanuu

Tabmuibl U cxembl: «3arps3HeHue atMochepsd», «3arpsi3HeHne Tuapocheps»,
«3arpsizaenue nouBb», «IlapHukKoBEIl 3PdekT», «Ocobdo oxpaHseMble TPUPOTHBIE
TeppuTOpun», «MOAEIH YIPaBISIEMOTO MUPAY.

O6opynoBanue: GoTtorpadun OXpaHseMbIX pacTeHUN U XKMBOTHBIX KpacHoil kHUTH
Poccuniickont @enepanuu, KpacHoil KHUTH peErHOHA.

31



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOy4JaromMMHUCsl MporpaMM  cpeAaHero ooOimero oOpa3oBaHUsA: JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType JUYHOCTHBIX PE3yJbTATOB OCBOEHHUSA MPOTrpaMMbl MO OMOJIOTUU
BBIJICJICHBI CIICIYIONINE COCTABIISIONINE: OCO3HAHWE OOYYAIOIIMMUCS POCCUHCKON
IPAXKIAHCKON UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPECIICHUIO, Haluyue Momugayuu K 00y4eHuI0 OUOJIOTHH, YeleHanpasieHHoe
pazeumue BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE KJIFOUEBBIX IIECHHOCTEH WU
UCTOPUYECKUX TPAAUIMNA Pa3BUTHUS OUOJOTUYECKOTO 3HAHUS, 20MOGHOCHIL U
cnocobHocms 00yUYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH JIEATEIIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIMMH CHCTEME OHOJIOTHYECKOTO OOpa3oBaHUs,
Hanuyue npagoCco3HaHUsi YKOJIOTHIECKON KYJIbTYPbl, CHOCOOHOCMU CMAagums 1EIU U
CTPOUTH >KU3HECHHBIC TJIAHBI.

JInyHOCTHBIE pe3yabTaThl OCBOCHHMS MPOTPAMMbBI IO OMOJIOTMH JOCTUTAIOTCS B
CAMHCTBE Yy4eOHOM W BOCHUTATEIBHOM JIEATENTHHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMA POCCUHUCKUMU COIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U JTYXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMHU, MPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMu
MOBEJICHUSI W CIHOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHMS, CaMOBOCHUTAHUSA W
cCaMOpa3BUTHS, PA3BUTHS BHYTPEHHEHN MO3UIIMU JTUYHOCTH, TATPUOTU3MA U YBaKEHUS
K 3aKOHY M NPABOMOPSJIKY, YEJIOBEKY TpyJa U CTApIIEMYy IOKOJEHHIO, B3AUMHOIO
YBaXXEHUSI, OCPEKHOTO OTHOLIECHUS K KYyJIbTYPHOMY HACJIEIUI0 M TPATUIUSM
MHOTOHAIIMOHAJILHOrO Hapojaa Poccuiickorn denepanuu, OpUpOIE U OKPYKAIOUIEH
cpene.

JInyHOCTHBIE pe3ybTaThl OCBOCHUSI y4eOHOro mpeameTa «bruonorusy J0JKHbBI
OTpaxkaTh TOTOBHOCTP W CIOCOOHOCTh OOYYAIOIMIUXCS  PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3HIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlM{,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEKIEHUM,  COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIEeCTBa, pacHIMpeHUe >KU3HEHHOTO
OMbITA W OMNbITA JIEATEIIBHOCTH B MPOILIECCE PEaTU3alMi OCHOBHBIX HaIpaBICHUN
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCTIMTAHUS

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OOYYArOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB U OOS3aHHOCTEW, YBAKEHUE 3aKOHA
U TIPaBOIOPSIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM JESITENIBHOCTU MPHU CO3AaHUU yueOHBIX
MPOCKTOB, PEIICHWH Y4YeOHBIX ©  TO3HABATENbHBIX  3a7a4, BBITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpPENENsATh COOCTBEHHYIO MO3UIUIO MO OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHUE YYHUTHIBATh B CBOMX JCHCTBUAX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOACH C pa3HbIMH YOECKICHUSMHU, KYJIbTYPHBIMH LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHbIX, TMO3HABATENbHBIX W  MCCIENOBATEIbCKUX  3a7a4, YBAKHUTEIBHOIO
OTHOILIGHHS K MHEHHUIO OIMOHEHTOB TP OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOM WACHTHUYHOCTH, MaTPUOTHU3MA,
YBOKEHUSI K CBOEMY HapoJdy, UYyBCTBa OTBETCTBEHHOCTH Iepen PoauHoi, ropaoctu
3a CBOM KpaH, CBOIO PoanHy, CBOM f3BIK M KyJbTYpY, IPOLLIOE W HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIIEHWE K MPUPOJHOMY HACIEAUI0 M NMaMITHUKAM IPUPOJIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OLICHUBATh BKJIAJ] POCCUUCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTMH, TOHUMAHUS 3HAYEHUsI OMOJIOTUU B TTO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU
YeJIOBeKa M COBPEMEHHOT'O 00IIEeCTBa;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CHyKeHHMIO H 3ammte OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M TPUHUMATh OCO3HAHHBIC PpEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMTENSM, CO3JAHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O IIPUHSATHUS EHHOCTEN CEMEUHOMN KU3HU B COOTBETCTBUHU C TPAIULIUSIMU
HaponoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYash ACTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

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

TOTOBHOCTh K CaMOBBIPDQXEHUIO B pa3HbIX BHAAX HCKYCCTBA, CTPEMIIEHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;
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5) ¢usnyeckoro BOCNUTAHUA, (POPMHUPOBAHMS KYJILTYPbI 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOy YU :

MOHMMAHHUE U peaiu3alius 310pOBOT0 U 0€30MmacHOro 00pasza KU3HU (310pOBOE
NUTaHue, COOI0/IEHNE TUTHEHUYECKUX MPAaBUII U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHUM W OTHbIXa, peryjspHas ¢u3nueckas aKTHUBHOCTb), OEpexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHSA K COOCTBEHHOMY (H3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTUM TMpaBWJ HHIUBHUIYAJIbHOTO M  KOJUIEKTUBHOI'O
0e30MacHOr0 MOBEJICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE TMOCJEACTBUI M HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYA0I00HE;

FOTOBHOCTh K AaKTUBHOW [IEATENIBHOCTH TEXHOJOTMYECKOM U COLMAIbHON
HaIpaBJICHHOCTHU, CIIOCOOHOCTh WHUIIMUPOBATh, IUIAHUPOBATH U CaMOCTOSITEIHHO
BBINIOJIHATH TAKYIO JIESITEIbHOCTD;

MHTEpPEC K pas3MyHbiM cepaM NpodecCHOHANBHON NEATENIbHOCTH, YMEHUE
COBEpLIaTh OCO3HaHHBIM BbIOOp Oyaymied mnpodeccun U peaiu30BHIBATH
COOCTBEHHBIC KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHUI0 M C€aMOOOpa3OBaHHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€71ecO00pa3HOe OTHOLIEHUE K MPUPOJIe KaK UCTOYHHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS DKOJIOTMYECKOW KYJbTYpbl: MPUOOPETEHUE OMbITa
IJIAHUPOBAHUS OCTYIIKOB U OLIEHKHU UX BO3MOXHBIX MOCIEICTBUM JIJIs1 OKPY KaroIen
Cpebl;

OCO3HAHHME TJIOOAIBHOTO XapaKTepa HJKOJOTMUECKHX MpoOJieM U MyTed ux
pelIeHus;

CIIOCOOHOCTH MCIOJIb30BaTh MPUOOpPETaEMble MPU U3yYEHUH OUOJIOTHUU 3HAHUS
M yMEHHUS TpU  PEIICHUH  TpoOJjieM, CBSI3aHHBIX C  palMOHAIBHBIM
MIPUPOOTIOIB30BaHUEM (COOIIIOICHHE TIPABIII TIOBEICHHUS B IPUPOJIC, HAITPABICHHBIX
Ha COXpaHEHUE PaBHOBECHUS B DKOCHCTEMAX, OXpaHy BUIOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE IEUCTBUH, NMPUHOCAIIUX BpPEI OKPYNKAIOUIEH IIPUPOIHON
cpelle, yMEHUE NPOrHO3UPOBATH HEOJArONPUSTHBIE 3KOJOTMUYECKHE MOCIEACTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HaJMyue Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, HKOJOTHYECKON KYJIbTYpHI,
OMbITA JEATEIIBHOCTH SKOJIOTMYECKON HAIMPABICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSA
MMH B IO3HABATEJIbHOW, KOMMYHUKATUBHON U COLIMATIBLHOM MPAKTUKE, TOTOBHOCTHU K
YYacCTHUIO B IPAKTUYECKOMN AEATEIbHOCTH HKOJIOTHUYECKON HAITPABIECHHOCTH;
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8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH W OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOIO Ha JHAJIOTE
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M YHUTATENbCKOM KyJIbTYphl KaK CpeACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

MOHMMAaHWE CHeuuPuKky OHOJIOTMM KaK HayKH, OCO3HaHUsi €€ poiu B
(GbOopMUPOBaHUN PAIMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3JAaHUU IIEJIOCTHOTO
MpEACTaBICHUs] 00 OKPY)KaloIIeM MHUpE KaK O €IMHCTBE MPUPOJbI, YelIOBEeKa U
oOIIecTBa, B TMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH U peIIeHUHU MpodieM
COXpaHEHUs! IPUPOJAHOIO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTU OHOJOTHMH Il COBPEMEHHOM LIMBUJIM3ALUU:
o0ecrieueHrss HOBOTO YPOBHS PAa3BUTHUS MEIUIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX pelIaTh peCypCHbIE MPOOIEMbI Pa3BUTHUS YEIOBEUECTBA,
noucKa IMyTeill BbIXOJAa M3 TJ00AJIbHBIX JKOJOTMYECKHX MHpoOjieM U oOecreueHus
nepexoAa K yCTOMYMBOMY Pa3BUTHIO, PAIIMOHAIILHOMY HMCIOJB30BAHUIO MPUPOIHBIX
pecypcoB U (OPMHPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OHOJIOTMYECKUX 3HAHMM B  LEJAX
HOBBILICHUSI O0ILEN KYJIbTYpbl, €CTECTBEHHO-HAy4YHON I'PaMOTHOCTH, KaK COCTaBHOU
4acTH (DYHKIIMOHAJIBHOM IPaMOTHOCTH 00y4aromuxcs, GopMupyeMon npyu U3y4eHuH
OnoIorNy;

NOHMMAaHUE CYIIHOCTH METOJOB IO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM MHCIIOJIb30BaTh IOJy4aeMble 3HAHUS Ui aHauM3a H
OOBSICHEHMSI SIBJICHUM OKPYKAIOIIEr0 MUPAa U NPOUCXOASAIIMX B HEM H3MEHEHUH,
yMEHUE JenaTb OOOCHOBAHHBIE 3aKIIOYEHUS HA OCHOBE HAY4YHBIX (DaKTOB H
MMEIOIINXCS JAHHBIX C IEJIbI0 TTOJIy4YEeHHSI IOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BaTh OHOJOTHYECKHE 3HAHUSA IS
peleHus: npo6JieM B peasbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAHHME [IEHHOCTH HAy4YHOM JESATENbHOCTH, T'OTOBHOCTH OCYLIECTBIISTh
MPOEKTHYIO M HCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTh K  HEMPEPHIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJyUYEHHIO HOBBIX 3HAHUM MO OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yJibTaThl OCBOEHHUs yueOHoro mnpeamera «buosorusp»
BKJIIOYAIOT: 3HAayuMble I  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOyUYaIOIIMUXCS
MEXIUCUUIUTMHAPHBIE (MEXIPEeIMETHbIE) OOIleHayuHble MOHSITHS, OTPaKAIOIINe
[EJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa H CHEHU(PHUKY METOJOB TO3HAHMUS,
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UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPIHs, SBICHUE, MPOIECC,
CHUCTeMa, HAay4YHbIH (aKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCJEeI0BAHNE, HAOIOIEHNE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAIbHbBIE
yuyeOHble  AeicTBUs  (ITO3HABaTENbHbIE, KOMMYHUKATUBHBIE, PETYJIATHUBHBIC),
obecneunBaromye (GpopmMupoBaHUe (PYHKIHOHAIBHOM TI'PAMOTHOCTH M COLMAIbHOMN
KOMIETEHIIMM  OOYyYaromMXCs;  CIHOCOOHOCTh  OOYy4aloluXcs  HCIOJIb30BaTh
OCBOCHHBIE MEXJIUCLUUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHBIC
ydeOHbIe ACHCTBHS B MO3HABATEIHHON U COIMATBHOMN MPAKTUKE.

B pesynbrare nzydueHus OMOJIOTHH HA YPOBHE CPEIHET0 00LIEro oOpa3oBaHus y
oOyuatomerocsi OynyT chopMHpOBaHbl [103HABATEIbHBIE YHUBEPCAJIbHBIE yUeOHBIE
NEUCTBUSI, KOMMYHUKATUBHbIE YHHBEPCAJIBHbBIE Y4YEOHbIEC NEWCTBHS, PETYISTUBHBIC
yYHUBEpCaJbHbIE yUeOHbIE IEWCTBUS, COBMECTHAS IS TEIbHOCTb.

MertanpeameTHble pe3yJbTaTbl OCBOEHHUS IMPOrPAMMBI CPEIHEr0 OOIIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMHU M03HABaTEJIbHBIMH
NEeHCTBUSMM:

1) 6a30oBble JIOTHYeCKHE ICHCTBUS:

CaMOCTOSITENILHO  (OpMYyJIMpPOBaTh M aKTyallu3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh IPU OCBOEGHWU 3HAHUW MPUEMBI JIOTUYECKOIO MBIIIJICHUS
(aHanm3a, cUHTE3a, CpaBHEHMUs, Kiaccu(UKaluu, 0000IIEeHHs), PACKPhIBATh CMBICI
OMOJIOTMYECKUX TOHATUM (BBIIEIATh MX XapaKTepHble MPU3HAKH, yCTaHABIUBATH
CBSI3U C IPYTHMH MTOHATUSAMH);

ONpENENATh LENH JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATUS Ui OOBACHEHHS (DAKTOB U SIBICHUH
YKUBOM MIPUPOLBI;

CTPOUTH JIOTMYECKUE pacCyXAC€HHs (MHOYKTUBHBIE, JEOyKTUBHBIE, II0
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTM M IPOTHUBOPEUYUS B pPaccMaTpPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTh CXEMHO-MOJEIIbHBIE CPEJCTBA AJI MPEACTABICHHS CYIIECTBEHHBIX
CBSI3¢i W OTHOIIEHUH B H3y4YaeMbIX OHOJIOTUYECKUX OOBEKTaX, a TaKke
OPOTUBOPEUHMI pPa3HOrO0 poOJAa, BBIABIECHHBIX B Pa3IUYHBIX HHPOPMAIMOHHBIX
MCTOYHHKAX;

pa3pabaThiBaTh IUIAH peUIeHUs MpoOJeMbl ¢ YYETOM aHalu3a HMMEHOUIUXCS
MaTepHalbHBIX U HEMATepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATH U BBIIOJIHATH PabOTy B YCIOBUAX PEaJIbHOTO, BUPTYAJIBHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEHCTBYS;

36



pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCC/Ie0BATEIbCKHE IeCTBUS:

BJIa/IETh HABBIKAMHM Y4YEOHO-HCCIIEIOBATEIBCKON W MPOEKTHOM NEATEIbHOCTH,
HaBbIKAMHU  pa3pemieHus  MpoOieM,  CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB PEIICHUs MPAKTHYECKHUX 3a7ad, MPUMEHEHHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BUBI EATEIBHOCTH IO MOJTYYCHUIO HOBOTO 3HAHMS,
€ro MHTEepIpeTalny, MPeoOdPa30BaHUIO U MPUMEHEHHUIO B YUYEOHBIX CUTYyallUsIX, B TOM
YHCIIe TIPY CO3/IaHUN YUEOHBIX U COIMATBHBIX MPOCKTOB;

dbopMUpOBaTh HAYYHBIM THUM MBIIIICHUS, BIAJACTh HAYYHOW TEPMHHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSIMHU U METO/IAMH;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 00pa30OBATEIbHON
JESATEIbHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIAITH  MIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHs, HAXOAUTh apTyYMEHTHI JIJISl I0KAa3aTeIbCTBA CBOMX
YTBEPXKACHUMA, 3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOMYyYEHHBIC B XOJ€ PEUICHUS 3aa4H Pe3yIbTaThl, KpUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IICJICHANIPABICHHBIM TOUCK MEpPeHOca CPEICTB U CIOCOOOB
NEeNCTBUS B MPO(PECCUOHANBHYIO CpEy;

yMETh TEPEHOCUTh 3HAHWUA B TO3HABATEIBHYID W MPAKTUYECKYIO O0OJIacTH
KU3HEICSATEIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIC WJEW, MpEAJiaraTb OpPUTHMHAIbHBIC MOAXOABI U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmanmeii:

OpPUEHTHUPOBATHCS B PA3MYHBIX MCTOYHUKAX HHPOPMAIUU (TEKCTE y4eOHOTO
nocoOusi, HaAy4YHO-TIOMYJSIPHOM  JUTepaType, OHOJOTMYECKHX  CIOBapsxX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax HaHHBIX, B VIHTEepHETE), aHAIM3UpPOBATH
UHGOPMAITHIO PA3TUYHBIX BUIOB U (DOPM MpeACTaBICHHUS, KPUTHYECKH OLIEHUBAThH €&
JIOCTOBEPHOCTh U HEMIPOTUBOPEUNBOCTD;

dbopMyUpOBaTh 3aMpOChl U MPUMEHATHh PA3IMYHBIE METOJBI TPH TIOUCKE U
orbope Ouosornueckod wHGOpMaAIUK, HEOOXOIUMOW ISl BBIMOJHEHHUS YUEOHBIX
3amad;

npuoOpeTaTh OMBIT KCIIOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHM, COBEPIICHCTBOBATh KYJIbTYPY AKTUBHOTO HCIOJB30BAaHUS Pa3IMYHBIX
MIOUCKOBBIX CHUCTEM;
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CaMOCTOATENIbHO  BBIOMpaTh  ONTUMAJIbHYIO  (opmMy  mpencTaBiIeHUS
ononornyeckor nHPopMaIuu (CXembl, TpaQuKh, TUArPaMMbl, TAOIHIIBI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauyecTBE CpeACTBAa IMpu paboTre ¢
Ouonornyeckod  uHpOpMalMe: NpPUMEHSITh XUMHUYECKHe, (u3anyeckue U
MaTeMaTHYeCKUe 3HAKU U CHMBOJBI, (OopMyJibl, abOpeBHATypy, HOMEHKIATYpY,
UCIT0JIB30BaTh U MPE0O0PA30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISJHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHUS W 3aIlUTH HH(DOpMAIuu, nHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OgyaieHue YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) obmennme:

OCYILECTBIISITh KOMMYHUKAIIUU BO BCEX chepax KU3HHU, AaKTUBHO Yy4aCTBOBATh B
JUanore Wik JUCKYCCHUU IO CYIIECTBY OOCYKJaeMoil TeMbl (YMEHHE 3aJaBaThb
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCUTEIBHO BBIIIOJHEHHUS MpEIaracMoi
3a/1a4M, YYWUTHIBATh HMHTEPECHl M COTJIACOBAHHOCTH MO3UIMNA JAPYrUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacno3HaBaThb HeBepOalbHbIE CpEICTBA OOILIEHUS, TMOHUMATh 3HAYECHHE
COILIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYyallUul, YMETh
CMSITYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIQJICTh PA3JIUYHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOJCWUCTBUS, IMOHUMATh
HaMepEeHUs APYTUX JIIOJAEH, TPOSIBIATh YBAKUTEILHOE OTHOILIEHHUE K COOECETHUKY U
B KOPPEKTHOU PopMe (hopMyIMpoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTMUHO H3JaraTh CBOKO TOYKY 3PEHHUS C UCIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh M HCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWUBUIYATHLHOMN
paboThl MpU perieHuH OMOJOTUYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHOH 3a1auH;

BBIOMpPATh TEMAaTUKy M METOAbl COBMECTHBIX JEUCTBUH € Yy4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;

NpUHUMATh  I€TM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JCUCTBUSA MO €€ JOCTUKEHHUIO: COCTaBJSATh IUIaH JEHUCTBUH,
pacnpenensiaTh pojid ¢ YYETOM MHEHUM YYacTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kay€CTBO CBOETO BKJIAJa M KaXJOT0 YYaCTHUKAa KOMAaHJIbI B OOLIUI
pe3yabTaT no pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBBIE TMPOEKTHI, OLEHUBaTh WJIEM C TIO3UIMU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATErMUECKOE TOBEACHUE B  Pa3IUYHBIX
CUTYaLMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUILIMATHBHBIM.
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OBiaieHHe YHHBEPCAIbHBIMU PeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3aunusi:

UCIT0JIb30BaTh OMOJIOrMYECKNE 3HAHUA JJI BBISBICHUS NPOOJIEM U UX PELICHUS
B )KM3HEHHBIX U YUEOHBIX CUTYyaIUsX;

BbIOMpaTh HAa OCHOBE OMOJOTMYECKMX 3HAHUM II€JIEBBIE WU CMBICIOBBIE
YCTAHOBKHA B CBOMX JEWCTBUSAX M MOCTYIKAaX MO OTHOUIEHUIO K >KMBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYLIECTBIIATh ITO3HABATEIIBHYIO JEATEIBHOCTh, BBIABIISITH
npo0JieMbl, CTaBUTh U (POPMyIMpPOBaTH COOCTBEHHBIE 33/Jaud B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSX;

CaMOCTOATENIbHO COCTaBIIATH IJIAH PEIICHUS] MPOOJIEMBI C YUETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLICHMBATh NPHOOPETEHHBIN OIIBIT;

croco0CTBOBATh (HOPMUPOBAHUIO U MPOSBICHUIO HIMPOKOM 3pyIULIMU B Pa3HBIX
o0nacTax 3HaHUM, MOCTOSIHHO MOBBIIIATh CBOM 0Opa3oBaTENbHBIM U KyJIbTYPHBIN
YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HaBbIKAMH MO3HABATEIbHON pedIEeKCUN KaK OCO3HAHUS COBEPIIAEMbIX
JNEWCTBUM M  MBICIUTEIBHBIX IPOLECCOB, HMX PE3YJIbTaTOB M OCHOBAaHWH,
UCIIOJIB30BaTh MPUEMBI PEePIIEKCUU ISl OLIEHKU CHUTyallud, BbIOOpa BEPHOIO
peLIeHMS;

YMETh OLICHMBaTh PUCKHM W CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 10 HX
CHU)KEHMUIO;

OpPUHUMATh MOTUBBI W apryMEHTbl JPYyTrUX I[pPU aHaju3e pe3yJIbTaToOB
NEATEIbHOCTH;

3) npuHsATHE Ceds U APYrUX:

OPUHUMATH ceOsl, MTOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

OpPUHUMATh MOTUBBI W apryMEHTbl JPYyTrUX I[pPU aHaju3e pe3yJIbTaToOB
NEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTrOro 4eJoBeKa.

MNPEAMETHBIE PE3YJIBTATBI
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[IpenMeTHble pe3ysbTaTbl OCBOECHHS COAEpXKAHMS y4eOHOro MpeameTa
«buonorus» Ha yrayOn€HHOM YpOBHE OPHEHTHPOBAHBI Ha oOecreueHue
npoduiIbHOro 00yueHus oOyuaromuxcs Ononorud. OHU BKITIOUAIOT: CrieNU()UIECKUe
JUIs OMOJIOTMM Hay4HbIE 3HAaHUS, YMEHUS U CHOCOObI JEHCTBUH IO OCBOEHHIO,
UHTEPIIPETALIMA U MPEOOPa30BAHUIO 3HAHUM, BHUJIbI JESATEIBHOCTH IO IOJYYEHUIO
HOBBIX 3HAHWWA M WX MPUMEHEHUIO B PA3JIMYHBIX y4E€OHBIX, a TAaKK€ B peaJbHBIX
KU3HEHHBIX cuTyanusax. [lpeagmeTHeie pe3ysbTaTbl NPEICTaBICHbl MO TroAaM
U3YUYECHHUS.

[TpenmeTHble pe3ynbraThl OcBOeHUs ydeOHoro mpeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAKATh:

cOpMUPOBAHHOCTh 3HAHUM O MeCTe M pOJU OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOH KapTHHbBI MHUpPA, B
NO3HAHUM  3aKOHOB  NPUPOJBI W PELIEHUH  [poOJeM  palMOHAIbHOIO
IPUPOJIONIOIB30BaHUS, O BKIIAJE POCCUHCKUX U 3apyO€KHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJCHUE  CUCTEMOM  OHOJOTMYECKMX  3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIMe OUOJIOTHYECKUE TEPMHUHBI W TOHATHS (KH3Hb, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CAaMOpPEryJAlusi, CaMOBOCIIPOU3BEIACHUE,
HACJIEICTBEHHOCTh, W3MEHYUBOCTb, POCT U pa3BUTHE), OMOJIOTMYECKUE TEOPUHU
(xnetounas teopus T. [lIBanna, M. llneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnencTBeHHocTH T. Moprana), yuenus (H. WM. BaBunoBa — 0 1eHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJbTYPHBIX PAaCTE€HHUI), 3aKOHBI (€IuHOOOpa3us
NIOTOMKOB II€PBOTO IIOKOJEHUS, PAaCIICIUIEHUs, YHUCTOThl TaMeT, HE3aBHUCHMOIO
HacinenoBanus [.  Menzgens, TrOMOJIOTMYECKMX PSALOB B HACIEACTBEHHOU
u3menunBoctu H. . BaBuiioBa), npuHIMIIBI (KOMILIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAMHM HAYYHOTO TIO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMUECKUX MCCIECJOBAaHUSAX JKUBBIX OOBEKTOB (OMHMCAHUE, W3MEPEHUE,
HaOJI0ICHUE, DKCTICPUMEHT);

YMEHHUE BBIJEIATh CYLIECTBEHHBIE IPU3HAKU: BUPYCOB, KIETOK NPOKAPHUOT U
AYKapHUOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCJI€ OaKTepuid,
rpu0OB, pacTeHMi, )KUBOTHBIX W YEJIOBEKAa, CTPOCHHSI OPraHOB M CHUCTEM OPIraHOB
pacTeHul, KUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HEAEATEIBHOCTH, MTPOTEKAIOIIUX B
OpraHu3Max pacTeHUH, )KUBOTHBIX U YeJIOBEKa, OMOJIOrMUECKUX MPOILECCOB: 0OMEeHa
BEIIECTB (MeTadoIM3M), TPEBpAILLCHUS DHEPrUM, OpOKEHHs, aBTOTPO(HOro u
reTepoTpo(HOro TUIOB MUTaHUA, (HOTOCHMHTE3a M XEMOCHMHTE3a, MHUTO3a, MEWo03a,
ramMeToreHesa, »MOpHUOreHe3a, MNOCTAIMOPHUOHAIBHOTO pa3BUTHUSA, Pa3MHOXKEHHS,
WHIUBUIYAIbHOIO pAa3BUTHsS oOpraHu3Mma (OHTOr€He3a), B3aWMOJCIHCTBUS TE€HOB,
reTeposuca, MCKyCCTBEHHOTO 0TO0pa;

YMEHUE YCTaHaBJIMBAaTb B3aUMOCBS3M MEXAY OpPraHOMAAMM KJIETKH M HX
(GYHKIUSAMU, CTPOCHUEM KJIETOK Pa3HbIX TKaHEW M UX (QYHKLMSIMH, MEXKIY OpraHaMu
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U CUCTEMAaMH OPTaHOB y PacTeHUH, )KUBOTHBIX U YEJIOBEKA U UX (QYHKLUUSIMH, MEXKITY
CUCTEMaMHU OPTaHOB W WX (PYHKIUSIMH, MKy dTamaMud OOMeHa BEIIeCTB, dTaraMu
KJIETOYHOTO IMKJIA W JKU3HEHHBIX IUKIIOB OPTaHW3MOB, 3TallaMH 3MOPHOHAIBHOTO
Pa3BUTHS, TEHOTUIIOM U EHOTUIIOM, (DEHOTUTIOM U (PaKTOpaMH CPEIbl OOUTAHMUS;

YMEHUE BBISBIATH OTIMYMUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA,;

YMEHHE WCIOJb30BaTh COOTBETCTBYIONINE AapTyMEHTBI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO W CHMBOJIUKY IS JTOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

yMEHHUE peniaTh OMOJIOTMYECKHE 3a/1aud, BBIABISITH MPUYMHHO-CIEACTBEHHBIC
CBSI3U MEXK]y MCCIEAYEMBIMU OMOJOTUYECKUMH TPOIIECCAMH U SIBIICHUSMH, JEJIaTh
BBIBOJIBI 1 TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3yJIbTATOB,;

YMEHHUE BBINOJHATh JAa0OpAaTOPHBIE U MPAaKTHUYECKUE padoThl, COOJII0IAThH
npaBuia npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

YMEHUE BBIIBUTAaThb THUIOTE3bl, MPOBEPATh HUX OIKCHEPUMEHTAIbHBIMU
cpenctBamu, (HOPMYIUPYS II€7db HCCICIOBAHUSA, AaHAIM3UPOBATH IOJYYCHHBIC
pE3ynbTaThl U ICNIaTh BEIBOJBL;

yMEHUE Y4YacTBOBaTh B YyueOHO-HCCIIEIOBATEIbCKON paboTe Mo OuOoJIOTHH,
DKOJIOTUU U MEAUIIMHE, MPOBOJMMON Ha 0a3e IMIKOJBHBIX HAy4YHBIX OOIIECTB, U
MyOJUIHO MPEACTABIISTH MOMYyUYCHHBIE PE3yJIbTaThl HA YICHUYECKUX KOHPEPCHITHX;

yMEHHE OIICHUBATh JSTHYCCKUE AacCMEeKThl COBPEMCHHBIX HCCJICAOBAHWA B
obJsiacTi OMOJIOTUM M MEJIUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OILJIOJ0TBOPEHHUE,
HaIpaBJICHHOE U3MEHEHNE TeHOMA U CO3/JaHNEe TPAHCTEHHBIX OPraHU3MOB);

yMEHUE OCYIIECTBJIATh OCO3HAHHBIM BBIOOp Oyaymielt npodeccnoHaIbHON
NEATeIbHOCTH B 00JlacTU OWOJIOTUM, MEAMUIIMHBI, OMOTEXHOJIOTUM, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, TMHUIICBOW MPOMBINIJICHHOCTH, YIIIyOJIATh ITO3HABATEIHHBIN
WHTEpEC, HANPABJICHHBIH HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJOJDKEHNE  OMOJIOTMYECKOro  O0pa3oBaHUs B OpPraHM3aIUsAX  CPEIHEro
PO eCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.

[IpenMeTHble pe3ysbTaThl OCBOEHHUS ydeOHoro mnpeamera «buosorus» B 11
KJlacce NOJKHBI OTPAKATh:

c(hOPMHUPOBAHHOCTh 3HAHMH O MeECTe€ W pOJM OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHWUU COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBI MHpPa, B TIO3HAHUW 3aKOHOB MPUPOJIBI U PEHICHUHU SKOJOTHUYECKHUX MPOOIIeM
YEJIOBEUECTBA, a TAK)KE B PEIICHUH BOIPOCOB PAIIMOHAILHOTO TIPUPOIOIIOIH30BaAHMUS,
1 B (OPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHHS K TPHPOJE, OOIIECTBY, YEIOBEKY, O
BKJIAJIe POCCUMCKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHUE BJIAJIETh CHCTEMOW OWOJOTHYECKUX 3HAHUH, KOTOpas BKIIOYACT
ONMpeNeNeHUs] W TOHMMAaHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OMOJOTUYECKHUX
TEPMUHOB M TIOHATUM (BHJ, 3KOcHUCcTeMa, Ouocdepa), OMOJIOTMYECKHE TEOPUHU
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(aBomronioHHas Teopus Y. JlapBuHa, CHHTETHUYECKasi TEOpHUs IBOJIOLNN), yueHus (A.
H. CeBepuoBa — 0 myTsx M HampaBieHHsX 3Boyronuu, B.M. Bepnaackoro — o
ounocdepe), 3akonpl (TeHeTmueckoro paHoBecus Jkx. Xapau u B. BaiinGepra,
3apoabiieBoro cxojactsa K. M. bopa), npasuna (Munumyma HO. JluGuxa,
HKOJIOTHYECKON MUpaMuibl 3HEpruu), rumnoressbl (rumoreza «vupa PHK» V.
['unGepra);

yMEHHUE BIIaJeTh OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHUS, UCIIOJIb3yEeMbIMU
B OHOJIOTMYECKUX WCCIICIOBAHUAX JKUBBIX OOBEKTOB M DJKOCHCTEM (OIHCaHUE,
u3MepeHue, HaO0IeHHe, DSKCIIEPUMEHT), CHOCOOaMU BBISBICHUS U OIEHKU
aHTPOIOTEHHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE NPU3HAKUA: BHUAOB, OHOrEOIIEHO30B,
PKOCUCTEM U OHocdephl, CTAOMIU3UPYIOIIETO, JBIXKYILIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa, aIONAaTPUUYECKOT0 M CUMIIATPUYECKOTO BUI000pa30BaHUs,
BIIUSIHUS JIBHKYIIUX CHJI SBOJIIOIMK HA TeHO(MOH/ MOMYJISINH, TPUCTOCOOICHHOCTH
OpraHU3MOB K CpeJie 00OMTaHusl, YepeJOBaHUs HAIIPABICHUHN YBOJIIOIMH, KPYTOBOPOTA
BEILIECTB U MTOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHME YCTaHaBJIMBATh B3aMMOCBS3M MEXIY MpolleccaMyd  IBOJIOLUH,
JBIDKYIIMMH CUJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMH Pa3lIMYHBIX JKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHHE  BBIABIATH  OTJIWYUTENBbHBIC  TPU3HAKKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUAOB K cpeAe oOuTaHusi, aOMOTUYECKUX U OHMOTHYECKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM,  B3aUMOCBSI3€  OpPraHu3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YyMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIUKY JUISl JIOKa3aTeIhCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHYCCKUX TPYII, B3aMMOCBSI3M OPTraHW3MOB M CpEIlbl OOWTaHUs, €IUHCTBA
YeJIOBEUECKHUX pac, HEOOXOAUMMOCTH COXPaHEHUs MHOTOOOpa3us BUIOB M SKOCUCTEM
KaK yCIJIOBHS COCYIIIECTBOBAHHUSI PUPOJIBI M YEJIOBEUECTBA;

yMEHHUE pemniaTh OMOJIOTMYECKHE 3a/1aud, BBISABISITH MPUYMHHO-CIIEACTBEHHBIC
CBSI3U M@Ky HUCCIICIYEMbIMU OMOJIOTHYECKUMHU TPOIleCCaMU U SIBICHUSIMU, JIEJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBINMOJHATh JA0OpPATOPHBIE U TMPAKTHYECKUE padoOThl, COOJIOIATH
npaBuiIa npu paboTe ¢ yueOHBIM 1 J1ab0paTOPHBIM 000PYI0BAHHUEM;

YyMEHHE BBIIBUTAaTh THUIOTE3bI, TPOBEPATh WX OSKCIECPUMEHTAIBHBIMU
cpeacTBamMu, (GopMynaupysl 1eJib HCCIEIOBAaHMS, AaHAJIM3UPOBATH IOJYyYCHHBIC
pe3yIbTaThI U JEIaTh BHIBOIBI,

yMEHHE Y4YacTBOBaTh B Yy4eOHO-HCCIICIOBATEIHCKON paboTe Mo OWOJIOTHH,
DKOJIOTUU WU MEAUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO MPEACTABIATH MOMYyUYEHHbIE PE3YyJIbTAaThl HA YYEHUYECKUX KOH(PEPEHITUX;
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YMEHHUE OIICHUBATh TUIIOTE3bI U TEOPHH O MPOUCXOXKICHUU KU3HU, YeTIOBEKA U
YeJIOBEYECKUX pac, O MPHUYMHAX, IOCIEACTBUSAX M CHOCO0ax Mpe0TBpaIICHHUS
I00ANTBHBIX M3MEHEHH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAaHHBIA BBIOOp Oynymied mpodeccrnoHaIbHOM
JICSITEIBHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHH, MPHPOJIONOIb30BaHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICMXOJIOTHH, BETEPHHAPUH, CEJILCKOTO XO3SAWCTBA, ITHIIECBOMH
IPOMBIIIJICHHOCTH, YIJIyOJIATh ITI03HABaTCIbHBI WHTEPEC, HaIPaBJICHHBIM Ha
OCO3HAHHBI  BBIOOP  COOTBETCTBYIOIIeH  mpodeccudt W TPOIOIHKCHUE
OMOJIOTUYECKOTO 00pa30BaHUSl B OPraHU3ALMAX CPEIHEro MpOPECCHOHAIBLHOTO M
BBICIIICTO 00Opa30BaHUSI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaunmenoBaHmue pa3xesioB U TEM

KoanuecTBo 4acoB

DJIeKTpPOHHbIe (LM (ppOBbIE)

Ne i/m Konrpoabnsie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 5 1 https://resh.edu.ru/subject/5/10/
HOJIOTHA KaK HayKa https://lesson.edu.ru/06/10
5 K 4 https://resh.edu.ru/subject/5/10/
UBbIE€ CUCTEMBI U UX U3YUECHUE https://lesson.edu.ru/06/10
3 5 5 05 https://resh.edu.ru/subject/5/10/
HOTIOTHA KICTKH ' https://lesson.edu.ru/06/10
4 % 13 1 https://resh.edu.ru/subject/5/10/
MMUYECKAasi OpraHu3alus KIETKU https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
5 11 2
CrpoeHne u GyHKIMH KICTKH https://lesson.edu.ru/06/10
OOMeH BelecTB U NPeBpalleHHe YHEPTUHU B https://resh.edu.ru/subject/5/10/
6 12 1
KJIIETKE https://lesson.edu.ru/06/10
Hacnencreennas ungopmanus u https://resh.edu.ru/subject/5/10/
7 ) 12 0.5
peanusanus €€ B KIIETKE https://lesson.edu.ru/06/10
8 - . 9 1 https://resh.edu.ru/subject/5/10/
W3HEHHBIN [IUKJI KJIETKU
I L https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
9 C 20 1.5
TPOCHHE 1 ()YHKLMH OPraHH3MOB https://lesson.edu.ru/06/10
10 p 1 15 https://resh.edu.ru/subject/5/10/
a3MHOKE€HUE U Pa3BUTHE OPTaHU3MOB . https://lesson.edu.ru/06/10
11 ['eneTrka — Hayka O HACJIEICTBEHHOCTH U 9 05 https://resh.edu.ru/subject/5/10/

HU3MCHYMUBOCTU OPTaHNU3MOB

https://lesson.edu.ru/06/10
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 18 1 https://lesson.edu.ru/06/10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 7 1 hilps ey faojedl fof.0)
https://lesson.edu.ru/06/10
14 CeHeTIKa TenoBeKa 4 05 https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
15 Cenexius opramusyos 5 1 https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
16 buorexHonorus u cHHTETHYECKas 4 https://resh.edu.ru/subject/5/10/
OHoIorus https://lesson.edu.ru/06/10
17 PesepBHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 13

[NPOT'PAMME
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeEM

KoanuecTBo 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne i/m Konrposbnsie IIpakrnyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIe pecypchl
padoThI padoThI
1 3apoxACHUE U Pa3BUTHE HBOJTFOIIMOHHBIX 9 https://resh.edu.ru/subject/5/11/
MPEJICTaBICHUI B OMOJIOTHI https://lesson.edu.ru/06/11
5 M OBBOITIO ot pes . 17 5 https://resh.edu.ru/subject/5/11/
HKPOIBOJIIOLUSL U JIBTATHI
P 1 pesy https://lesson.edu.ru/06/11
3 MaKDOSEOIIO o& pes . 9 https://resh.edu.ru/subject/5/11/
KPOJBOJIIOLMS U JIBTATHI
P 1 pesy https://lesson.edu.ru/06/11
4 [IpoucxoxaeHrue U pa3BUTHE KU3HU Ha 18 15 https://resh.edu.ru/subject/5/11/
3emie ' https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
5 [TpoucxoxneHne 4ea0BeKa — aHTPOIIOTEHES 13 1
https://lesson.edu.ru/06/11
OKoJorus — HayKa 0 B3aMMOOTHOILIEHUAX https://resh.edu.ru/subject/5/11/
6 OPraHU3MOB M HAIOPTaHU3MEHHBIX CUCTEM 3 0.5 https://lesson.edu.ru/06/11
C OKpYKaroIle cpeaou
https://resh.edu.ru/subject/5/11/
7 Oprauu3Mel 1 cpea OOUTaHU 12 15
p pel https://lesson.edu.ru/06/11
8 O 12 05 https://resh.edu.ru/subject/5/11/
Al A ’ https://lesson.edu.ru/06/11
9 DKOJIOTHS COOOIIECTB. DKOIOTHUECKIE 15 05 https://resh.edu.ru/subject/5/11/
CHCTEMBI ' https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
10 Buocdepa — rinobanbHast skocucTemMa 9
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
11 UenoBek U OKpy’KaroImas cpeaa 9

https://lesson.edu.ru/06/11
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

12 PeszepBHoe Bpemst

10

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

7.5
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

TepemoB A.B.,IletpocoBa P.A. buonorus. buosnorundyeckue cucremMbl U
nportiecchl. bazoBbiii u yriy6nénusiil ypoau. 10 kinace -M.:Bnagoc, 2019.
-(®1'0C).

TepemoB A.B.,IlerpocoBa P.A. buonoruns. 11 kmacc.  ba3oBblii u

yriyonénnsiid ypoBHu.-M.:Bianoc, 2020. -(®I'OC).

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10

https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/

49



