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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo yuebnomy mipeamety "buomorus" (manee - OGuosiorus) Ha
YPOBHE CpeiHero o01iero oopasoBanus pazpaborana Ha ocHoBe DeepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuu B Poccuiickoit
Oenepanuny, GI'OC COO, Konneniuu mpenojaBanus y4eOHOTO TpeaMeTa
«buonorus» W OCHOBHBIX TOJOXEHUH (denepanpHOil pabouelt MPOrpaMMbl
BOCITUTAHUSI.

VYuebnsii peamet «buonorus» yrayonénnoro ypoBHs uzyudenus (10-11
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB  MPEAMETHOM  00JacTH
«EcrectBeHHO-HayuHble npeameTe». CormacHo mnonoxenusm PI'OC COO
npoQuiIbHbIE Yy4YyeOHBIE MPEAMETHI, H3yYyaeMble Ha YIJIyOJIEHHOM YpOBHE,
SIBJISIOTCS crtocoooM audpepeHimanun o0ydeHus Ha ypOBHE CpeIHero oOIero
o0pa3oBaHMsl W MPU3BAHBI O0ECMEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lIMM, CpeIHUM OOIIMM, CpEeAHHM MNpPO(EeCCUOHANBHBIM U  BBICHIUM
oOpa3zoBanueM. B To jxe BpeMsi KaXAbli U3 3TUX YUEOHBIX MPEIMETOB JOJHKEH
ObITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCIIUTATEIBHBIX M Pa3BUBAIONIMX 3aJ]a4, CBS3aHHBIX C MpodopueHTAIUEH
oOydJaromuxcsi M CTUMYJIUPOBAaHHMEM HHTEpeca K KOHKPETHOW 00JacTH
HAay4yHOTO 3HAaHUA, CBSI3aHHOTO C OWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH,
MICUXOJIOTUEN, CITOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yuebHOMYy mpeamety "buonorus” ga€t mpeacTtaBieHHE O
IeIW W 3a7a4ax U3ydeHus ydeOHoro npeameta «buonorus» Ha yriyOn€HHOM
ypOBHE, omnpenenser 00s3aTeIbHoe (MHBApUAHTHOE) TIPEIMETHOE COJIepKAHUE,
€ro CTPYKTypHpOBaHHE MO pa3fesiiaM U TeMaM, paclpeleieHHe IO Kiaccam,
PEKOMEHYET MOCJIEA0BATEIbHOCTh U3YUEHHUs] y4eOHOTro MaTepHualia ¢ y4éToMm
MEXIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3€H, JIOTMKH Y4eOHOIro Mmpoiiecca,
BO3pPACTHBIX OCOOEHHOCTEW oOydaronuxcs. B mporpamme mno Ouosnoruu
peanu30BaH MPUHIIMI MPEEMCTBEHHOCTU C WM3YyYEHUEM OHMOJIOTUM HA YPOBHE
OCHOBHOro o0Omiero oOpa3oBaHus, Onarogaps dYemy IpOCMaTpUBAETCs
HAlpaBJICHHOCTh Ha TMOCJEIYIOUIEE pa3BUTHE OMOJOTUYECKUX 3HAHMM,
OPUEHTHUPOBAHHBIX HAa (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUICHHS, MPEACTAaBICHUI O 340pOBOM 00pa3e >KU3HHU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpyXarolled npupomaHoit cperne. B
nporpaMme Mo OMOJIOTUM TaK)Ke MOKa3aHbl BO3MOXKHOCTH y4e€OHOTO MpeaMeTa
«buonorus» B peammsanuu TpedboBanuit PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOYyYCHHS U B
(dbopMHpPOBAaHNK OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIHHOU JEATETHLHOCTH



00yyYaromuxcsl MO0 OCBOCHUIO COJIEPXKAHUSI OUOJOTUYECKOTO OOpa3oBaHUs Ha
YpOBHE CpeHETo 00111ero 06pa3oBaHusl.

VYueOnpiii mpenMer «buonorus»» Ha ypoBHE CpeIHEro  OOIIEro
oOpa3oBaHMs  3aBepuIaeT OMOJOTMYECKOe O0pa3oBaHME B IIKOJE U
OpUEHTHPOBAH HA PACIIUPEHUE U YIIyOJeHHe 3HAHUM 00y4JaromnuXCsl O JKUBON
MPUPOJE, OCHOBAX MOJIEKYJSIPHOM M KJIETOYHOM OHMOJOTHH, IMOPHUOJOTHH WU
OMOJIOTMM pa3BUTHUS, T€HETHKHU, CEJEKLUUH, OMOTEXHOJOTUH, SBOJIOIMOHHOTO
YUEHUS U KOJIOTUH.

N3yuyenne yuebHOro mnpenmera «buosjorus» Ha yriyOJ€HHOM YpOBHE
OPUEHTHPOBAHO HA MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIONIEMY MOTYYCHHIO
OuoJiornyeckoro oOpa3oBaHUsi B By3aX U  OpraHM3alUsIX CPEIHETrO
npogeccuoHanbHOr0 00pa3oBaHusA. OCHOBY €ro COJEpXaHUs COCTaBIsET
cUCTeMa OMOJIOTMYECKUX 3HAHUM, OJYyYEHHBIX MPU U3YYEHUH OO0yUYarolIUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHUYECKHX pa3[elioB OWONOTMM Ha YpOBHE
OCHOBHOro oOmiero obOpaszoBanusi, B 10—11 knaccax 3TH 3HaHHS TOJYYaArOT
pa3Butue. Tak, pacupeHsl U yriryOaeHbl OMOTOTUYECKUE 3HAHUS O PACTEHUSX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHuM3Me€  YeJOBeKa,  OOLIMX
3aKOHOMEPHOCTSIX ~ JKHU3HM, JIONOJHUTEIBHO BKJIIOUEHBl OHOJIOTMYECKUE
CBEICHHMS TPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPbIE MOYKHO
WCIIONIb30BaTh KaK OPHEHTHUPBI IS TOCIEAYIOMEro BhIOOpa mMpodeccuu.
Bo3moxHa Takxke MHTErpanus OMOJOTMYECKUX 3HAHUN C COOTBETCTBYIOLIUMU
3HAHUSAMHU, MOJTYYEHHBIMH OOYYAlOUIMMHCS MPU W3YYeHUH (GU3HKH, XUMHH,
reorpaduu U MaTEMaTUKH.

CrpykTypa mporpammsl 1o yuyeOHOMy mpeamety "buosorus" orpaxaet
CHUCTEMHO-YPOBHEBBIH M OSBOJIOIMOHHBIA MOAXOABl K H3YYCHHIO OHOJIOTHH.
CornacHO MM, U3y4alOTCsl CBOICTBAa M 3aKOHOMEPHOCTH, XapaKTEepHbIE IS
’KHUBBIX CUCTEM PA3HOI'0 YPOBHS OpPTraHU3allMU, SBOJIIOLIMA OPraHUYEeCKOro MHpa
Ha 3emile, COXpaHEHHUs OMOJOTrMYecKoro pazHooOpasus miaHeTsl. Tak, B 10
KJIACC€ M3y4yaloTCsl OCHOBBI MOJIEKYJISIPHOW M KIJIETOYHOM OHOJIOTHH,
AMOPHUOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TEHETUKU M CEJICKIINN, OMOTEXHOJIOTHH 1
CUHTETUYECKON OHOJIOTUH, aKTyaJIM3UPYIOTCSl 3HAHUS OOydaroluxcs 10
OoTaHWKE, 300JIOTHHM, aHaTOMuH, (usnogormm deimoBeka. B 11 kiacce
M3y4YaroTCs SBOIOIMOHHOE YU€HHEe, OCHOBBI OKOJIOTHH U yueHue o orocdepe.

VyeoOusiii mnpenmer «buosorus» TpuU3BaH  00ECEUUTh OCBOCHHE
oOy4aroImuMucsi OWOJIOTUYECKUX TEOPUMl W 3aKOHOB, WJAEH, NPUHIUIIOB U
MpaBWJI, JIeXKAlIUX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAayYHON KapTUHBI
MUpa, 3HAHUH O CTPOCHUH, MHOTOOOPAa3UH U OCOOEHHOCTSAX KJIETKH, OpraHu3Ma,
HOMYJIALUU, OMOLIEHO3a, SKOCUCTEMBI, O BBIJAIOLINXCS HAYUYHBIX JOCTHKEHUSX,



COBPEMEHHBIX  HCCIEJIOBAHUSAX B  OHOJOTMHM, NPHUKIATHBIX  ACIEKTax
Ouonoruueckux 3HaHMH. J[nsg  pa3BuTHS M TOJACpXKAHHUS — HHTepeca
oOyvarormuxcst K  OWOJOTMM  Hapsgy CO  3HAYUTENIBbHBIM  O00BEMOM
TEOPETUYECKOr0 Marepuajga B COJEpKaHUM TNpPOrpaMMbl 1O  OUOJOTUU
MPEyCMOTPEHO 3HAKOMCTBO C HCTOPHEN CTAaHOBJIICHUS W PA3BUTUS TOM WU
MHOWM o0yacTu OMONOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B
penieHre BaXKHEHIIMX OMOJIOTUYECKHUX U IKOJIOTMYECKUX MPOOIIEM.

Lens wusydenuss yuyeOHoOro mnpeamera «buonorus» Ha yriayOiaéHHOM
YpOBHE —  OBJAJEHUE OOyYaloUMMHUCA 3HAHUAMH O  CTPYKTYpPHO-
(YHKUMOHANBHOW  OpraHU3allid  JKMBBIX CHCTEM pPa3HOrO0 paHra u
MpUOOpETEHNE YMEHHI UCOIb30BaTh 3TH 3HAHUS B (DOPMUPOBAHUM UHTEpPECA K
onpenenéHHol o007acT MPO(PECCHOHATBHON JEATEIbHOCTH, CBS3aHHOU C
Ouosnorue, wWiaM K BbIOOPY Yy4eOHOTrO 3aBelEHUs JUId MPOJOJIKEHUS
OMOJIOTUYECKOTr0 00pa30BaHMUS.

JlocTkeHne uenu u3ydeHus yudeOHoro mnpeamera «buosorus» Ha
yIiyOJEHHOM YpOBHE 00€CTIEUNBAETCS PEHIEHUEM CIIEIYIOIIUX 3a]a4:

OCBOEHME OOYyYalOlUMUCS CHCTEMbl OMOJIOTMYECKUX 3HaHUM: 00
OCHOBHBIX OHOJIOTUYECKUX TEOpHUSAX, KOHIENIMSIX, THUIOTe3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX M TpaBWjaX, COCTABISIOIIUX COBPEMEHHYIO €CTECTBEHHO-
HAay4YHYI0 KapTUHY MHpa; O CTPOCHHHM, MHOrooOpa3ud U OCOOEHHOCTSAX
OMOJIOTHYECKUX CHCTeM (KJIETKA, OpraHu3M, IOy, BHUI, OHOreoIeHO3,
Oouocdepa); O BBIJAIOMMXCS OTKPBITUAX M COBPEMEHHBIX HCCIICIOBAHHSIX B
OHoJIoTNY;

O3HAaKOMJIEHUE OOYyYaloIIMUXCA C METOJAaMHU MO3HAHUS >KUBOW MPUPOIBI:
MCCIIEI0BATEIbCKUMU  METOJAaMH  OMOJIOTMYECKUX HayK (MOJIEKYJIApPHON U
KJIETOYHOW OHMOJIOTUH, SMOPHUOJOTUM U OWOJIOTHH PAa3BUTHSA, TECHETUKU H
CEJIEKIIMM, OMOTEXHOJIOTMM U CHHTETUYECKOW OHOJOTHM, MajleOHTOJOTHUH,
AKOJIOTMH); METOJAMH  CaMOCTOATEIBHOTO MPOBEACHHUS OMOJOTHMYECKHX
UCCJIeIOBaHU B JabopaTopum W B mpupojae (HaOmoAeHUE, HU3MEpEeHHeE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJIcHHE OOYyYaIOLUIUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HaXOAMTbh,
aHAJIM3UPOBATh U HUCIIOJIb30BATh OMOJOTUYECKYI0 MH(OPMALIHIO; MOIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW; YCTaHABIUBATH CBS3b MEXKIY
pa3BUTHEM OWOJOTUM M COLUATBHO-3KOHOMUYECKHUMH U 3KOJIOTHYECKUMU
npobiieMaMy YeJI0BEYECTBA; OIICHUBATh MOCIEACTBHS CBOECHM AESATEIBHOCTU IO
OTHOIIECHUIO K OKpY>Kalolllel MPHUPOIHOI cpene, COOCTBEHHOMY 3/J0POBBIO U
3MI0POBBIO  OKPYXAIOIIWUX JIIOJICH; OOOCHOBBIBATH U  COOMIOAATh  MEPhI
npouIakTUKM UHPEKIUOHHBIX 3a00J€BaHUM, NMPaBUJIa MTOBEJAEHUS B IPUPOC



u oOecrieyeHus  0€30MaCHOCTH  COOCTBEHHOW  KMU3HEACATEIBHOCTU B
YpEe3BbIYAWHBIX  CHUTyallMsIX MPUPOJAHOTO U  TEXHOTEHHOTO  XapakTepa;
XapaKTepru30BaTh COBPEMEHHBIC HAyUYHBIC OTKPHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOy4YalOIIUXCA  MHTEUICKTyalbHBIX W TBOPYECKHX
CIIOCOOHOCTEM B MpOIECCEe 3HAKOMCTBA C BBIIAIOIIUMHUCS OTKPBITUSIMU U
COBPEMEHHBIMH HCCIICIOBAHUSIMA B OMOJIOTHH, PEIIAEMBbIMHU €10 MpOoOJIeMaMH,
METO0JIOTHEN OMOJIOTMYECKOTO UCCJIeJIOBAHUSI, MIPOBEICHUS
OKCIIEPUMEHTAJIbHBIX ~ HCCIICIOBAHUM, PpEIICHUS OHOJOTHYECKHX  3ajad,
MOJICTUPOBAHUS OMOJIOTHYECKUX 00BEKTOB M MPOLIECCOB;

BOCMHUTAaHUE Y 00yUYarONIUXCsl [IEHHOCTHOTO OTHOIIEHUS K )KUBOUW MIPUPO/IE
B I1IEIOM M K OTHEIbHBIM €€ O0O0BEKTaM U SBJICHUSIM; (HOPMUPOBAHUE
AKOJIOTUYECKOM, TeHETUUECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHHS B
IPUPO/IC; UHTETPALINM €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoopeTeHue OOyYaromMUMHUCA KOMIETEHTHOCTH B  palMOHAJIbHOM
MIPUPOJIOTIOIB30BaHUHU (COOJIOICHUE MPABUI TMOBEACHUS B MPUPOJIE, OXPaHBI
BHUJIOB, JKOCHCTEM, OuoOc]ephl), COXpaHEHHH COOCTBEHHOTO 3/I0POBBSI U
3II0POBbSl  OKpYXKAOMIMX  Jioged  (coOmrojeHuss Mep  NpodUIAKTUKU
3a0oneBanuii,  obOecrmeyeHne  OE30MACHOCTH  JKM3HEACATEIBHOCTH B
YpE3BBbIYAWHBIX CUTYALUSIX TPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
WCTIOJIb30BaHUs OUOJIOTUUECKUX 3HAHUM U YMEHUN B MOBCEHEBHOM JKU3HU;

CO3JJaHME YCIOBUM JJII OCO3HAHHOTO  BbIOOpa  OOYyYaromUMUCS
VHIUBUIYaJTbHON oOpa3zoBaTeIbHON TPACKTOPUH, CITIOCOOCTBYIOIICH
MOCJIEYIOIIEeMY MPOPECCHOHAIIBHOMY CaMOOIPENEIEHNI0, B COOTBETCTBUU C
WHJIUBUAYAJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OOmiee 4YMWCIO 4YacoB, OTBEJAEHHBIX Ha M3y4YeHHUE OHOJOTMU Ha
yriyOJICHHOM YPOBHE cpeaHero oomiero oopasoanus, cocrapiseT 204 Jaca: B
10 xmacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102 gaca (3 gaca B
HEJIEITIO).

OT60p opraHu3alMOHHBIX (OPM, METOJIOB U CPEJCTB 00yUEHHS OMOJIOTHUU
OCYILIECTBIISIETCS C YUYETOM CIIEUU(PUKHU €T0 COJIEPKAHUS U HAINPABICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTMYECKOTO O0pa30BaHUS B OpPraHU3ALUSIX CPEIHETO
MPOQ)eCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s3aTenbHBIM  yCIIOBUEM IPU OOy4YEeHMHM OWOJIOTMM Ha YIIIyOJIEHHOM
YpOBHE SIBJIIETCS MPOBEACHUE JaOOPATOPHBIX M MpaKTHUECKUX padot. Takke
ydqacThe  OOyd4aromuxcsi B  BBINOJHEHWHM  TMPOEKTHBIX U y4eOHO-
HCCIIEIOBATENbCKUX Pa0OT, TEMaTHKa KOTOPBIX OMPECSACTCS YYUTEIeM Ha
OCHOBE HUMEIOIIUXCS MaTepUaAbHO-TEXHUYECKUX PECYpPCOB M  MECTHBIX
MPUPOJIHBIX YCITOBUM.



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

ConepxaHue TporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHoi utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpeMeHHass OwoJioTMsT — KOMIUIEKCHass Hayka. Kpartkas wuctopus
pa3ButTusi Ouosioruu. buojoruueckue HaykKd M H3y4daeMmble UMM TMPOOJIEMBL.
Q@yHAaMEHTAIIbHbIC, MNPUKJIAAHBIE W TOUCKOBBIE HAyYHBIE HCCICHOBAaHUS B
OMOJIOTHH.

3HaueHre OWOJIOTMM B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4yHOU KapTuHbl mupa. IIpodeccun, cBsizanHble ¢ Ouonorued. 3HayeHUe
OMOJIOTUM B TPAKTUYECKOW JEATEIHLHOCTH YENOBEKAa: MEAUIIMHE, CEIbCKOM
XO03IMCTBE, TPOMBILUIEHHOCTH, OXPaHE IPUPOIBI.

JeMoHcTpanumn

[Toptpersi: Apucrtotens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Menaens, B. U. Bepunanckuir, . II. IlaBnos, U. U.
MeunukoB, H. . Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, O.
Kpuk, /1. K. benses.

Tabnuiel u cxeMbl: «CBsi3b OMOJIOTHM C JPYyrUMH HaykamMu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. ’)KuBble cucTeMbl U X U3yYCHHUE

JXKuBble cucTeMbl Kak TpeaMer uzydeHusi Omosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IMHCTBO XUMHYECKOTO COCTaBa, IUCKPETHOCTh M LEJIOCTHOCT,
CJI0KHOCTh U YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHW3alHNs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KJIETOYHBIMH,
TKAHEBbIM,  OPraHU3MEHHBIM,  MONMYIALUOHHO-BUAOBOM,  SKOCHUCTEMHBIN
(6uoreonenoTnueckuit), omochepHsiii. Ilporneccrl, MpoUCcXoAAIIUE B JKHBBIX
cuctemax. OCHOBHBbIE TPU3HAKU XKUBOTO. JKM3HB Kak opma CyIIeCTBOBAHUS
marepuu. Hayku, wu3yyamone >XUBbIE CHUCTEMbl Ha Pa3HbIX YPOBHIX
OpraHu3alyH.

N3yuenue xxuBbIx cucteM. MeToapl Onosiorndeckoit Hayku. Habmrogenue,
U3MEpPEHHUE, OKCIIEPUMEHT, CUCTeMaTu3auus, MeTtaaHaiu3. [lonstue o
3aBUCUMOM W HE3aBUCMMOM TiepeMeHHOM. [lmaHupoBaHWe HKCIIEpUMEHTA.
[TocTanoBka u npoBepka runore3. Hynesas runoresa. [lonstue BoiOOpKU U €€
J0CTOBEpHOCTh. PazOpoc B Oumosormueckux maHHbIX. OIeHKa TOCTOBEPHOCTH



IIOJYYEHHBIX Pe3yJbTaTOB. [IpUYMHBI HCKaXEHUs PE3yIbTATOB 3KCIIEPUMEHTA.
IToHATHE CTATUCTUYECKOTO TECTA.

JdeMoHCcTpanuu

TaOmumpsr m cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonornueckue
cucteMbl», «CBOMCTBAa XMBOM Marepun», «YPOBHU OpraHU3alUdHd KUBOU
npupoasy, «CTpoeHHe XKUBOTHOW KIETKW», « TKaHW KMBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUYECKOIo opranusmay, «buoreonenos», «buochepar, «Metoabl
U3YYCHUS )KMBOU IPUPOJIBI».

ObopynoBanue:  j1abopaTopHOE€  00OpYyJOBaHME  JJsi  MPOBEJEHUS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnyeckass padora «JVicronp30BaHME pPa3IUYHBIX METOJOB IIpHU
U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKu

Knerka — cTpykTypHO-(DyHKIMOHANbHAs eAuHUIA >kuBoro. Hcropus
OoTKpbITUsA KieTku. Pabotel P. T'yka, A. JleBenryka. Kierounas teopus (T.
[IBann, M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJIO)KEHHUSI COBPEMEHHOM
KJIETOYHOU TEOPHHU.

MeToapl  MONEKYJISIpHOM UM KIETOYHOW OHOJIOTMH: MHKPOCKOIIHUSA,
xpoMarorpadus, 3IeKTpoPope3, METOJ MEUYEHBIX aTOMOB, TU(pPepeHIraIbHoe
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue puxcuposanHvlx
K1emoxk.  DIEKTpOHHass  MUKpockomus. KowngokanvHas — MUKpockonus.
Bumanvhoe (npusicusnennoe) uzyuenue Kiemox.

JdemoHcTpanumn

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

Tabmuubr u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DJIEKTPOHHBIM
MUKPOCKON», «MlcTOpus pasBUTHA METOI0B MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpPENapaThl PacTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTnueckasi padora «M3ydeHue MeETOJOB KIJIETOUYHONH OHOJIOTUU
(xpomatorpadusi, snekrpodopes, muddepennuansHoe IEHTPUPYTUPOBAHHE,
[IIIP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHAYECKUMN COCTaB KIIETKA. Makpo-, MUKpPO- U YIbTPAMUKDPODIIEMEHTHI.
Bona n e€ ponb Kak pacTBOPUTENS, peareHra, y4yacTue B CTPYKTYpPUPOBAHUHU
KJIETKH, TEIUIOpETysiuuu. MuHepaibHble BEIECTBA KIETKH, UX OHOJIOTHYecKas
poJib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.



Oprannueckue BelIECTBAa KJIETKU. buomornueckue mnonumepsl. benkw.
AMHHOKHCIIOTHBI  cocTaB OenkoB. CTPYKTypsl OCJIKOBOM  MOJICKYJIBIL.
[lepBuunasi cTpykTypa Oenka, TENTUAHAs CBS3b. BTOopuuHasg, TpeTUYHas,
yeTBEepTUYHAsT CTPYKTypbl. JleHaTypanus. CsoiictBa 6enkoB. Knaccuduxarms
oenkoB. buonornueckue GpyHKIMN OENKOB. [IpuoHul.

Yrnesoapl.  MoHOcCaxapuabl,  AUCaxapuabl,  OJHMrocaxapuabl U
noymcaxapuabl. OOmuUN TIaH CTpoeHUs U (PU3MKO-XMMHUYECKHE CBOMCTBA
yraeBoAoB. buonornueckue GyHKIUN yTIEBOAOB.

Jluuael.  TmapodunbsHO-THIpOdOOHBIE  cBoMicTBa.  Kiaccudukarus
munuaoB. Tpurmuuepuasl, pochomunuasl, BOCKH, cTepouibl. buonornueckue
¢yskuun munuaoB. OO0mKe CBOKWCTBA OMOJIOTMYECKUMX MEMOpAaH — TEKYyYecCTb,
CIOCOOHOCTB K CaMO3aMbIKaHHUIO, OJYTIPOHUIIAEMOCTb.

Hyxknennoseie kucnotsl. JJHK u PHK. CtpoeHne HyKI€MHOBBIX KHUCIOT.
Hyxneorunpl. [Ipunnun kommiementapHocTu. [IpaBuio Yapradda. Ctpykrypa
JHK — nBoiiHas cnupaib. MecTOHaxoxIeHue M Ouoyiorndeckue (QpyHKIUU
JHK. Buner PHK. @ynakuun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsa3u B MoJiekyie ATO.
buonornueckue pynkiuu AT®. BoccTaHOBICHHBIC TEPEHOCUUKH, UX PYHKITUU
B KJeTke. /[[pyeue nyxkneozuompugpocpamor (HTD). Cexsenuponanue JJHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpyktypHas  Ouonorusi:  OMoXxuMuueckue W Omodusnyeckue
UCCJICIOBAHUSI COCTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl OHMOMOJIEKYI.
Mooenupoeanue cmpykmypol u @YHKYuli OUOMONEKY U UX KOMNJIEKCOS.
Komnviomepuoui  ousauvin  u opeanuveckuil cunme3 OUOMONEKYL U UX
HEenpuUpoOHbIX AHATI0208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, x. Yorcon, @®. Kpuk, M. VYwikunc, P.
O®panknun, @. Caurep, C. [Ipy3unep.

Hunarpammel:  «PacnpenenieHue XUMHYECKHX JJIEMEHTOB B HEXKHUBOMU
npupope», «PacnpeneneHue XUMHUUECKUX 3JIEMEHTOB B )KMBOM MPUPOJIE».

Tabmuubr u cxemsl: «llepronnyeckas TadaUIIa XUMHUYECKUX JIEMEHTOBY,
«CTtpoeHue MOJIeKyJbl BOJIb», «BellecTBa B cOCTaBe Oprannu3MoBy, «CTpoeHue
MOJIeKYyJbl Oenka», «CTpYKTyphl OeTKOBOM MOJIEKYJb», «CTpoeHHe MOJEKYl
yraeBoaoBy, «CTpoeHue MOJeKysl JunuaoB», «HyKiIeMHOBBIE KHUCIOTBI,
«Ctpoenne MoseKybsl ATOy.

O6opynoBanue: XUMAYECKAsl OCY1a U 000PYI0BaHHUE.

Jlaboparopnasi padora «OOHapykeHHE OCJIKOB C  TOMOIIBIO
KAUE€CTBEHHBIX PEAKLINI».



JlaGopaTtopnass paGora «JVccienoBaHue  HYKIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel KIETOK: »yKapuoTHYEeCKass W Mpokapuothyeckas. CTpPyKTypHO-
(GyHKIIMOHATIBHBIE 00pPa30BaHUS KIIETKH.

CrpoeHue mpokapuoTHUEeCKOW KieTkH. KilerouHas cTeHka OakTtepuil u
apxeii.  OcOOEHHOCTH  CTpPOEHUS  TeTepoTpodHONM U aBTOTPOGHOI
POKAPUOTUYECKUX KIETOK. MEeCTO U pOJIb MPOKApUOT B OMOLIEHO3aX.

Ctpoenne ¥ (QPYHKIIMOHMPOBAHHE  DYKAPUOTHYECKOM  KIIETKH.
[Inazmatnueckas memOpana (masmanemma). CTpykTypa IUIa3MaTHYeCKOR
MeMOpaHnbl. TpaHCHOpT BeEIIECTB 4epe3 IUIa3MaTUYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruénnas auddysus), akTUBHBIN (MEPBUUYHBIA U
BTOPUYHBIA aKTUBHBIN TpaHcnopT). [lomynponunaemocts memOpanbsl. Pabora
HaTPUI-KaJIMEeBOr0 Hacoca. DHAOUUTO3: MUHOIMUTO3, (ParouurTo3. DK30IUTO3.
Knerounass crenka. CTpykTypa M (QYHKUMH KIETOYHOW CTEHKHM PACTEHUH,

rpuOOB.
Huronnasma. I{uro3onb.  LluTockener. JIBMKEHME  LIMTOILIA3MBI.
Opranouipl KJIETKH. OnnomeMOpaHHbIE OpPTraHOUJIbI KJIETKU:

suporuiazmarudeckas cetb (J1IC), anmapat ['onbaku, TM30COMBI, UX CTPOCHHE
n (pyHkuu. B3auMocBs3b OTHOMEMOpPaHHBIX OPraHOMAOB KieTKU. CTpoeHue
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enxos 6 IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ nagkuii (arpaHysipHbIii)
SHOIUIa3MaTHUeCKuil peTukynyMm. CekperopHast QpyHKIus anmnapara [ obmxu.
Moouguxayus 6enkos 6 annapame I onvoxcu. Copmuposra b6enxos 6 annapame
Tonvoorcu. TpaHCOPT BEIIECTB B KiETKE. Bakyoin pacTUTENbHBIX KIIETOK.
Knerounsriit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKWA: MHTOXOHJIPUHM, TUIACTUIBI.
Illpoucxoocoenue  mumoxonoputi  u  naacmuo.  Cumbuocenez  (K.C.
Mepeorckosckui, JI. Mapeynuc). CtpoeHue u (GYHKIIMM MUTOXOHIPUNA U
miactu. [lepBuyHbIe, BTOPUYHBIC U CJIOKHBIE TUTACTHABI (DOTOCHHTE3UPYIOMINX
3YKApUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICNKOIUIACTHI BBICHINX PACTCHUM.

HememOpanubsie  opranowabl  kietku  CTpoeHne ©u  (QyHKIHH
HEMEMOpaHHBIX  OPTaHOMAOB  KIETKU. Pubocombl.  [Ipomedsxcymounsvie
Gunamenmor. MukpoduiiaMeHTbl. AKmuHogvle Mukpoguiamernuol. MpIIICYHBIC
KIETKU. AKMUHOBbIEe KOMNOHEHMbl HeMblUEYHbIX KlemoK. MUKpOTpyOOUKH.
Knerounsii 1entp. CTpoeHue U JIBIDKCHHE OJKIYTUKOB W PECHUYCK.
Muxkpotpybouku unuromnasmbel. Llentpuons. benku, accoyuupoeanmvie ¢
Mukpogunramenmamu u Mukpompyboukamu. MomopHwie benku.



Snpo. Obonouka siapa, XpOMaTHH, KaprUOILIa3Ma, SIIPBIIIKUA, UX CTPOCHHE
u ¢yHKuH. SnepHsiit 6emKoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacmoioKeHNe
XpoMOCOM B HUHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamur. benxu
XpOMaTHHA — TUCTOHBI. /[uHamuka s0epHou 000104Ku 6 mumose. AHoephbiii
MPAHCHOPM.

Kierounsle BkmroueHus. CpaBHUTENbHAs XapaKTEPUCTUKA  KIETOK
IYKapHuoOT (PacTUTEIBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpanuu

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

Tabmuupl n cxembl: «CTpOEHUE PYKApUOTHUECKOW KIETKn», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHne pacTUTENbHOM KIETKW», «CTpoeHue
MUTOXOHAPUW, «SAapo», «CTpoeHUE NPOKAPUOTUIECKOUN KIETKN.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIpPENapaThl pacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPONPENapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopHass padora «l3ydyeHHne CTpPOEHHS KIETOK Pa3IMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «l3yueHue CBOMCTB KJIECTOUHON MEMOPAHBD».

JladoparopHasi padora «/ccienoBaHue Imia3Moiau3a U JIeria3Moian3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckass padora «/3yueHne JBWKEHHS UHUTOILUIA3MbI B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBpPallleHHE JHEPIUH B KJIETKe

AccuMUIIALIMST U TUCCUMIUIAIMS — JIBE€ CTOPOHBI MeTa0oym3Ma. THIIbI
oOMeHa BelIeCTB: aBTOTPO(MHBIA U reTepoTpodHBIMN. YyacThe KHUCIOpoaa B
OOMEHHBIX Mpolieccax. DHEPreTHYecKoe o0ecreueHre KIIETKH: MpeBpallieHue
AT® B o00meHHBIX mporeccax. {DOEpMEHTATHBHBIM XapaKTep peakiuit
KJIeTOYyHOro Mmetabonusma. OepMeHThl, UX CTPOEHHME, CBOWCTBA M MEXaHHU3M
neictBuda. Kodepmentel. OTinuus  (QEepMEHTOB OT  HEOPraHUYECKUX
KaTanu3aTopoB. beaKu-akTUBATOPbl U OCNKU-UHTMOUTOpPHI. 3aBUCUMOCTH
CKOPOCTU (DEPMEHTATUBHBIX PEAKIMI OT Pa3IMYHbIX (PAKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KIEeTKe. DOTOCUHTES.
Anoxcueennvlli u okcuceHuwlli pomocunme3 y oaxmepuil. Ceemocoobuparoujue
nucMeHmvl U NUSMEHMbl pPeaKyuoHHo2o yewmpa. Poib XJIOPOIUIaCTOB B
npouecce porocunTeza. CBetoBast 1 TeMHOBas ¢paszbl. Pomoovixanue, Cs., Cs- u
CAM-munwvt  ¢pomocunmesa. IlpomyktuBHOCTh  (oTocuHTe3a. Brusuwue
pa3ianuHbIX (PaKTOPOB HA CKOPOCTH (pOTOCHHTE3a. 3HaUeHHE (DOTOCUHTE3A.



XeMOCHUHTE3. Pa3Hnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIHIPYIONUE OAKTEPHH, KeIIe300aKTepHH, CEpOOAKTEPHH, BOIOPOIHEIC
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AnarpobHbIe opraHu3Mbl. Buapl Oposkenus. [IpogykTel OposkeHUsS U MX
UCTIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHKpPOOPTaHW3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEH OOJIC3HEH.

AspoOHBIe OpraHU3MBbl. Jrarbl AHEPTEeTUYECKOTO oOMeHa.
[logroToBuTenbHbId  dTan. [nMKONIM3 — OECKUCIOPOIHOE paCIIEIIICHUE
TJTFOKO3BI.

buonornueckoe OKUCIEHUE, WU KIETOYHOE JAbIXaHUE. POk MUTOXOHAPUI
B mpoleccax OHOJOTMYECKOTO  OKHCieHus. llukiuuyeckue  peakiuu.
OxucnurensHoe GochopuMpoBaHUE. OHepeusi MeMOPaAHHO20 2epadueHma
npomonos. Cunumes AT®.: paboma npomonnoti ATD-cunmaswi. IlperumyniecTBa
a’poOHOro myTH oOOMEeHa BELIECTB IMepea  aHa3pOOHBIM. DPPEKTHBHOCTD
SHEPreTUYECKOro 0OMeHa.

JlemoHcTpauun

IToptpetsr: [Ix. IIpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenwrapar, I1. Murtuen, I'. A. 3aBap3uH.

Tabmuet u cxeMbl:  «DOTOCUHTE3», «DHEPTETHUECKUA OOMEHY,
«buocunres 6enka», «CtpoeHue GepMeHTa», « XEMOCUHTE3Y.

O6opynoBanue: CBETOBOM MHUKPOCKOTI, o0opyoBaHue U1t
MPUTOTOBJICHHS TIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass padora «l3yueHHe KaTaIUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl WU KaTajla3bl)y.

JlaGopaTtopnasi pa6ora «l3yueHue (QepMEeHTATUBHOTO pacHICIIICHUS
NEPOKCHJIa BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlaboparopnasi pabora «CpaBHeHHe mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBennasi uHGopManus U peajin3anus eé B KIeTKe

Peakunn wmaTpuuHoro cuHte3a. I[IpuHIUI ~KOMIUIEMEHTApHOCTH B
peakMsIX MaTPUYHOTO CHUHTE3a. Peanmsarius HaAcCIeACTBEHHOW WH(OpMAIUU.
I'eneTnueckuit ko, ero cBorcrBa. Tpanckpunuus — MatpuuHbliil cuate3 PHK.
[IpyHIMOBI  TPAHCKPUIIMU:  KOMILJIEMEHTAPHOCTh, aHTUIAPAIJICIBHOCTD,
acuMMeTpu4HOCTh. Co3pesanue mampuunvix PHK 6 ayxapuomuueckoii kiemxe.
Hexooupyrowue PHK.



Tpancmauus u e€ stanel. Yyactue tpaHcnoptHbix PHK B OmocunTese
Oenka. YcnoBusi OwmocuHTe3a Oenka. KoawmpoBanue aMuHOKHCTOT. Ponb
prubocom B OmocuHTE3€e OerKa.

Cogpemennvie npeocmasierus o cmpoenuu eeHos. Opranuzaiysi reHoMa y
IIPOKApHOT U 3YKAapUOT. Perynsuus akTHBHOCTH F€HOB y MPOKapuoT. ['unoresa
onepona (®@. XKako0, XK. Mano). Mozrexynaprvie mexanusmvl IKCNpeccuu 2eH08
y oykapuom. Ponb xpomamuna 6 pezynrayuu pabomel 2enog. Perymnsuus
0OMEHHBIX MpoleccoB B kKieTke. Kiierounslii romeocras.

Bupycel — HeksjeTouHble (QOpPMBI JKU3HU M OOJIMTaTHBIC Iapa3HTHI.
CtpoeHue TpPOCTBIX M CIOXHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwtit yukn J[HK-cooepocawux supycos, PHK-codepoicawux eupycos,
baxmepuogacos. Obpammuas mpancKpunyus, pedepmasa, UHmezpasda.

Bupycubie 3aboneBaHus 4YelnoBeKa, JKUBOTHBIX, pacteHuit. CIIN/,
COVID-19, connansHbie 1 MEAUIIMHCKHIE MTPOOIEMBI.

buoungopmamura: unmezpayus u ananuz 6onrvuiux maccusos («bigdatay)
CMPYKMYPHLIX Ouono2udeckux oanHvlx. Hanomexuonoeuu 6 oOuonocuu u
meduyure. Ilpoepammupyemvie  @ynkyuu 6enxos. Cnocobvi 00cmasKu
JleKapcms.

JemoHcTpauun

[Toptpetsr: H. K. Konbuos, /. . IBaHOBCKUI.

Tabmuiel M cxeMbl: «buocuHTe3 Oenka», «l['eHeTHUeCKUii KOI»,
«Bupycoy», «baktepuodarmn.

IIpakTnueckas padora «Co3nanue MOAEIA BUPYCA.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounslii nuki, ero mepuoabl W perymsius. Mutepdaza u MHTO3.
Oco0eHHOCTH TpOLIECCOB, MpoTeKaromux B uHTepdasze. IloaroroBka kieTku kK
nenennto. IIpecunrternyeckuii  (MOCTMUTOTHYECKUM), CHUHTETHYECKUH U
MMOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) TIepuOoabl UHTEP(a3bI.

Marpuunbii cunre3 [JHK — penmmkanus. [Hpunouns! permukanun JJHK:
KOMILJIEMEHTApPHOCTh, TMOJYKOHCEPBATUBHBIN CHUHTE3, AHTUIAPAIEIBbHOCTD.
Mexanusm perukaiuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl U

TeaoMepasza. XPOMOCOMHBIM Ha0Op KIETKHM — KapHOTHIL. JIAITOMTHBIN U
raruiougHeli  Habopel XpoMocoM. ['oMonoruunble Xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue kinetkn — Muto3. CTaguu MUTO3a U TMPOUCXOMSIINE B HUX
npoueccsl. Tumnbsl Muto3a. KapuoknHes u TMTOKHHE3. bUOJIOrHYecKoe 3HaYEHHE
MHTO3A.



Perynsamus Mmutotndueckoro nukna kietku. [Iporpammupyemast kiietounas
ruoesb — arnomnTo3.

Krnerounoe siapo, XxpoMocombl, PyHKIIMOHAIIbHASI TeHOMUKA. Mexanuzmul
npoaugepayuu, ouppepenyuposxku, cmapenus u euderu xiemox. «lL{ugposas
K1emKkay» — ououHgopmamuyeckue mooenu QyHKYuoOHUpoBaHUs KIemkKu.

JemoHCcTpauumn

Tabmuubl 1 cxeMmbl: «KU3HEHHBIM LUK KIETKW», «Mutos», «CTtpoeHue
xpomocomy, «Pemmkanus JJHK.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKporpenaparbl: «MuHto3 B
KJIETKaX KOpEIKa JyKay.

JlabopaTropnass  pabdora  «/3yueHnme XpomMOCOM Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

Jlaboparopnasi paGora «HaOmiomenune muTO3a B KIETKaX KOHYMKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKpPOIIpenaparax)».

Tema 9. CTpoenue u GpyHKIMHM OPraHM3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OJTHOKJIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcOOCHHOCTH  CTpPOEHUS U JKU3HEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrtepuu, apxeu, OJHOKJIETOUHbIC TPUOBI, OJHOKIECTOUYHBIC
BOJIOPOCIIH, APYryue NpOTUCTHI. KOTOHMAIbHBIE OPTAaHU3MBI.

B3auMocBs3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenuii. Tumel pacTUTENbHBIX TKaHE: o0Opa3oBaTeNbHas,
MOKPOBHAs, MPOBOJSIIAS, OCHOBHAs, MeXaHH4ecKas. OCOOCHHOCTH CTPOCHMUS,
(GyHKUMN 1 pacOIOKEHUs TKaHEH B opraHax pacTeHUM.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIUTEINAIbHAS,
COCIMHUTENbHASA, MbllIeyHasi, HepBHasA. OCOOEHHOCTH CTpoeHUs, QYyHKIUNA |
pacmoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W T€HEpaTUBHBIE OpraHbl pacteHuil. OpraHbl u
CHUCTEMBI OPraHOB J>KMBOTHBIX M 4eyioBeKa. DYHKIIMU OpPraHOB U CHUCTEM
OpPTaHOB.

Omnopa Tena opranu3mMoB. Kapkac pactenuid. CkeleTbl OJHOKIECTOYHBIX U
MHOTOKJICTOUYHBIX WUBOTHBIX. HapyHblii 1 BHYTpeHHUU ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEH.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amME&0oMTHOE, )KTYTUKOBOE, PECHIUYHOE. JIBUKEHNE MHOTOKJICTOUHBIX PACTCHUN:
TPONU3Mbl M HACTHH. J[BU)KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pedrnekc. CkeneTHble MBI U UX padoTa.



[Iutanne opranu3zmoB. lloryomenue BOABI, YIJIEKUCIOrO rasa |
MHHEPAIBHBIX BELIECTB pacTeHUAMU. [Iutanme KUMBOTHBIX. BHyTpHIionoctHoe
U BHYTPHUKJIETOYHOE MHUIlIEeBapeHue. I[IuTaHne mNO3BOHOYHBIX KUBOTHBIX.
Otnensl  OUIIEBAPUTENBHOrO  TpakTa.  [lWiieBapuTENbHBIE  KEJE3BI.
[InmeBapuTenbHas CUCTEMA YEII0BEKA.

Jlpixanne opranu3moB. Jlpixanue pacteHunil. JlpIXaHue IKHBOTHBIX.
Huddy3us razoB uepes NoBepXHOCTh KieTkU. KoxHoe apixanue. JlpixaTenpHas
noBepxHOCcTh. JKabepHoe u Jné€royHoe JbIxaHue. JIpIxaHWE TO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIOLIMOHHOE YCIOXKHEHHE CTPOCHUS JIETKUX
II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas CHCTEMa 4YeJIOBeKa. MexaHuzm
BEHTWIALMMA JIETKAX Yy NTHI] W MIEKONUTAKOMNX. Perynsuus bIXaHwus.
JIpixaTeabHble 00BEMBI.

TpaHcnopT BEemECTB y OpraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTCHUMU.
TpaHncnopT BemIECTB y KUBOTHBIX. KpOBEHOCHas cucremMa M €€ OpraHbl.
KpoBeHnocHass cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE CcOCyAbl U KpoBb. Kpyrm KpoBooOpamieHusi. DBOJIOIUOHHbBIE
YCIIO)KHEHUS CTPOCHUS KPOBEHOCHOM CHUCTEMBI II03BOHOYHBIX JKUBOTHBIX.
Pabora cepaua u e€ perynsuus.

Brigenenne y opranusmoB. Beinenenue y pactenuil. Beigenenume y
KUBOTHBIX. CokparurenbHble Bakyosid. Opranbl BeiaenieHus. Ouibrpanus,
cekpelusi M oOpaTHOE BCachlBaHME KaK MEXaHM3Mbl pabOThl OPraHoOB
BbliesIeHHA. CBs3b MOJOCTH Tela C KPOBEHOCHOM W  BBIAEIUTEIBHOU
cucreMamu. BplieneHue y IO3BOHOYHBIX JKMBOTHBIX M 4esnoBeka. [loukw.
Crpoenue u pyHKmoHrupoBanue Heppona. OOpa3oBaHHEe MOYH Y YEIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3MoB. CHOpbI
OakTepuil W LMCTHI MPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTCHHIA.
Kyrtukyna. Cpeactsa macCUBHON M XUMUYECKOM 3a1UThl. DUTOHITUIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX IPOU3BOIHBIE.
3ammTa opranuszma ot OosesHneil. UMmyHHast cuctema yenoBeka. Kiietounblit u
ryMOpaJIbHbIA UMMYHUTET. BpOXXIEHHBIN U PUOOPETEHHBINA crienuPruUecKuit
UMMYHUTET. Teopus KIIOHaIbHO-ceNeKTUBHOro nMmyHurera (I1. Dpnux, ©. M.
bepuer, C. ToneraBa). BocnaiutenbHble OTBETHl OpraHu3MoB. Pouib
BPOKJIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ perynsumss y OpPraHusMoB. PazgpaxumocTts y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. Pa3gpaxumocTs W perynsuus y
pactenuid. PocToBbIE BEECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pediektopHas peryysius y >KUBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. ODBOJIOUMOHHOE YCJIOKHEHUE CTPOCHHMS HEPBHOMU



CUCTEMBI y >KMBOTHBIX. OTHENBI TOJIOBHOIO MO3Ta MO3BOHOYHBIX >KMBOTHBIX.
Peduiexc u pedprektopHas ayra. besycioBHbIE U yCIIOBHBIE PEQIICKCHI.

I'ymopanbHas peryiasiuus ¥ SHAOKPUHHASI CUCTEMA )KUBOTHBIX M YEJIOBEKA.
XKene3pl SHOOKPUHHONW CHUCTEMBI M HX TOPMOHBI. [lelicTBME TOPMOHOB.
B3aumocBs3p HEpBHOM M 3HIOKPUHHOM cucteM. | 'mnoramamo-runodusapHas
cucrema.

JdeMoHCcTpanuu

[Toptper: U. 11. [1aBinos.

Tabmuupbr u cxembl: «OIHOKIETOUYHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC
BoJopocim», «bakrepum», «lIpocrenmmey, «Opransl NBETKOBBIX PacTEHUN,
«CucTemMpl OpraHoB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpEeHHEE CTpOCHHE
HaceKkoMbIX», « Tkanu pactenuit», «KopHeBbie cucreMbd», «CTpoeHue cTeds,
«CTpoeHue JIMCTOBOM IJIACTUHKNY», « TKaHU KUBOTHBIX», «CKEJIET YeI0oBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucremay», «JlpIxarenpHas
cucremMa», «HepBHas cucrema», «Koxka», «MpllieuHas CcuUCTEMAay,
«BblenurenpHas cucTemMay, « JHJIOKPUHHAS cucTemMay, «CTpOeHUE MBIIIIBDY,
«Ammynurer», «KumeynonosoctHele», «(Cxema THUTaHUS  PACTCHUIN»,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX», «CTpPOECHHE THIPBDY,
«Crtpoenue manapumn», « BHyTpeHHEe CTpOCHHE NOXKIEBOTO 4epBs», «HepBHas
cuctemMa poid», «HepBHas cucrema ssarymku», «HepBHas —cucrema
npecMbikatromuxcs», «HepBHas cucrema nrTuny», «HepBHas cucrema
MIIeKonUTaroImx», «HepBHas cucrema yenoBekay, «Peduexcy.

ObopynoBaHHe: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl OJHOKIETOUHBIX
OpraHU3MOB, MMKpONpenapaTbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIHH
HAaCEKOMBIX, UTJIOKOKHUX, )KMBBIE IK3EMIUISIPbl KOMHATHBIX PacTeHUH, repOapuu
pacTeHHMil pa3HbIX OTIEIOB, BIIAXKHBIC MpENaparbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJJIEKUMH O€ClO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJOBEKa,
o0opyoBaHuEe MJi1 JEMOHCTPALMM TOYBEHHOIO MW BO3JYIIHOIO MHUTAaHUS
pacTeHM, pacllelUieHus] Kpaxmaja W OeJKOB MoJ| JAeHCTBUEM (HEPMEHTOB,
o0opyJoBaHuE nJisi JAEMOHCTPAllMU OIBITOB MO MW3MEPEHUI0 KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEIbHbIX JIBU)KEHUN, MOJIENIA TOJIOBHOIO
MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHre TKaHEN paCTCHUI».

JlabopaTopHas padora «/3ydyeHne TKaHE KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMHOkeHHE M pa3BUTHE OPTaHU3MOB



@opMBbI pa3MHOKEHUSI OPraHU3MOB: Oecrojoe (BKIIIOYasi BEreTaTUBHOE) U
nosoBoe. Buapl 0ecrosoro pasMHOXKEHHSA: IOYKOBAHHUE, CHOPYJISLUS,
dbparMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkenue. [lonoBeie KieTKH, ninu rametsl. Meio3. Ctaguu
Mmenosa. [loBenenune xpomocom B Mmenose. KpoccuHrosep. buosormnueckwnii
CMBICII MEHO03a U TTOJIOBOrO Ipouecca. Meo3 u €ero MeCTO B KU3HEHHOM ILIUKJIE
OpraHU3MOB.

[IpenzaponpimieBoe paszButue. ['ameroreHe3 y KuUBOTHBIX. [losoBbIe
xene3pl. OOpa3zoBaHME UM pa3BUTHE TMOJOBBIX KiIeTOK. CriepmaTtoreHe3 u
ooreHes. CTpoeHue MOJIOBBIX KIETOK.

OmnnofaoTBOpeHHE U HSMOPUOHAIBHOE Pa3BUTHUE KUBOTHBIX. (CriocOObI
OILUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpUOJIOTUS —
HayKa O Pa3BUTUHU OPraHU3MoOB. Mopgoecene3 — oOHa u3 2nasHvix npoobiem
ambpuonoeuu. Kownyenyus mopgocenos u moodenu mopghocenesa. Cramuun
AMOpHOreHe3a KUBOTHBIX (Ha mpuMepe JArymku). [poOnenue. Tumbl
npoOnenus. /lemepmunuposannoe U HeOepMUHUPOBAHHOe  OpobieHue.
bracmyna, muner 6nacmyn. OcoOeHHOCTH JPOOICHUS MIIEKOTMUTAIONIUX.
3apoAbllIeBbIE JUCTKM (racTpyssiiusi). 3akiaJka OpraHoB W TKaHEHd U3
3apOJBIIIEBbIX JINCTKOB. B3anMMHOE BIMSHHME YAaCTEM Pa3BUBAKOLIETOCS
3apojpliia (AMOpHOHATBEHAS MHAYKIHS). 3aKiIaKa IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yibTaT HEepPapXUUYECKUX B3aMMOJECUCTBUM TI€HOB. BiusHue Ha
SMOPHOHANILHOE Pa3BUTHE PA3JINYHBIX (PAKTOPOB OKPYIKAIOLIEH CPEIbl.

Poct u pa3Butue xuBoTHBIX. [locTamMOpuonaneubiil nepuon. Ilpsamoe u
HempsiMoe pa3Butue. Pa3Butue ¢ Meramopdo3oM y OECrO3BOHOYHBIX H
NIO3BOHOYHBIX JKMBOTHBIX. BHOJIOrMYECKOE 3HA4YE€HHE MPSAMOrO0 M HEMPSIMOIO
pa3BUTHUS, UX PACHIPOCTPAHEHUE B MpHUpoJe. TUlbl pocTa )KMBOTHBIX. DaKTOPHI
peryjsiiud pocTa JKUBOTHBIX W 4enoBeka. CTaauu MNOCTAIMOPHUOHAIBHOIO
pPa3BUTHS Yy )KUBOTHBIX U yesoBeka. [lepuoasl ontorenesa uenoneka. CrapeHue
U CMEPTh KaK OMOJIOrMYECKUE TPOLECCHI.

PasmHuoxxenne u pasButue pacrenuid. ['amerodur u crnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacteHuit. OOpa3oBaHue cmop B Tpolecce Meiiosa.
I'amerorene3 y pacrennii. OIUIOOOTBOPEHME U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHKE y LIBETKOBBIX pacTeHuil. OOpazoBaHue
Y Pa3BUTHE CEMEHH.

MexaHu3MBbl pEeTyIsIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.



Tabnumel 1 cxembl: «BeretatuBHoe pa3MmHOkeHHE», «Tumnbl Oecrnoiaoro
pa3sMHOXKEHUD», «PasMHOXEHHE XJIaMUAOMOHAABDY, «Pa3MHOXKEHUE BIIICHBDY,
«PazmHOXeHue  tuape», «Mewnosz», «XpomocoMmbel»y, «l'amerorenesy,
«CTpoeHHE AMLEKIETKN U CIIepMaTo30u1a», « OCHOBHBIE CTaAUU OHTOTICHE3a»,
«lIpssmoe m Hempsimoe pasBuTtHeE», «Pa3BuTHEe MaKCKOTO XyKa», «Pa3Burne
capaHun», «Pa3zButme mArymkn», «/lBOMHOE OIIONOTBOPEHHE Y LBETKOBBIX
pactenui», «CTpoe€HHE CEMSH OIHOAOJBHBIX M JBYAOJBHBIX PAaCTCHUI»,
«JKM3HEHHBII 1UKJI MOPCKOM KamycTb», <« KH3HEHHBIA LHMKI MXay,
«OKM3HEHHBIN TUKII IANIOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

OOopynoBaHue: CBETOBOM MHKPOCKOIN, MUKpPONpenaparbl SAUIEKIETOK U
CIIEpPMATO30UI0B, MOAEND «LIMKII pa3BUTHA JIATYIIKI.

JlaboparopHasi padora «l3ydeHue CTpOEHUs IOJIOBBIX KIETOK Ha
TFOTOBBIX MHUKpOIIpenaparax».

IIpakTnyeckass padora «BbIsIBICHUE NMPU3HAKOB CXOJACTBA 3apOJbIIIEH
IT03BOHOYHBIX )KUBOTHBIX).

JlabopaTopHass padora «CTpoeHHME OpPraHoOB pPa3MHOKEHUSA BBICIINX
pacTEHUI».

Tema 11. I'eHeTMKa — HayKa O HACJEACTBEHHOCTH W M3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBIIEHHUS W pa3BUTUS T'€HETUKH Kak Hayku. PabGoter I
Menpens, I'. ne @puza, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHHU
renetuku. Padotel H. K. Kombrora, H. U. BaBuiioBa, A. H. benosepckoro, I'.
J1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETHYECKHE IIOHATHS W CHUMBOJBL. | OMOJOTrMYHBIE
XPOMOCOMBI, AJJIENBHBIE T'€HBI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA W
peLeCCUBHBIN MpPHU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTas JIUHUS, THUOPUJIBI,
reHotun, @eHotun. OCHOBHbIE METOAbl TEHETUKU: T'MOPUA0IOTHYECKUM,
LUATOJOTUYECKUI, MOJNIEKYJISIPHO-TEHETUYECKHIA.

JdemoHcTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodees-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeTobl TeHETUKIY, «CXeMbl CKPEILIUBAHUS.

JlaGopaTtopnasi paGora «Jlpo3oduna Kak OOBEKT T'€HETUYECKHUX

HCCIIEOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHgenss — 3aKoH

eAMHOO00pa3usi TUOPHUIOB MEpBOro mokoJieHus. I[IpaBuio HOMUHUPOBAHMS.



Bropoii 3akoH MeHnenss — 3aKOH pacuieryieHusl Tpu3HakoB. L{urtomornueckue
OCHOBBI MOHOTHOPUIHOTO CKpeluBaHus. [ unmoreza 4yucToThl ramer.

Ananusupyoniee CKpEILMBAHHUE. [TpoMexyTOUHBII XapakTep
HacJie[joBaHusl. Pacuienienne nNpru3HaKoB MPU HETIOJIHOM JOMUHUPOBAaHUU.
HuruOpuaHoe ckpemuBanue. Tperuid 3akoH MeHnens — 3akoH

HE3aBUCHUMOTO  HACJIIEJOBaHHWS  MpU3HAKOB. lluTosiornueckne  OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.

CuemienHoe  HacienoBanue  npusHakoB. PaGotet  T. Moprana.
CuenyieHHOE HacleIOBaHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXIy TE€HAMHU.
XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH.

I'eneTnka mona. XpoOMOCOMHBIA MEXaHU3M ONPEACIICHUS T01a. AyTOCOMBI
U TOJIOBBIE  XPOMOCOMBI. ['OMOramMeTHbli ¥  TE€TEPOraMEeTHBIM  IIOJI.
['eneTnyeckass CTpyKTypa NOJIOBBIX XpOMOCOM. HacienoBaHue npU3HAKOB,
CLEIUICHHBIX C TTOJIOM.

I'eHotnn kak wenoctHas cucrema. [lmeloTponusi — MHOKECTBEHHOE
nercTBUe reHa. MHOXKECTBEHHBINM ajuIen3M. B3anmMoaelcTBre HeaUICIBHBIX
reHoB. KommiementapHocTs. Onuctas. [Tonumepus.

['eHeTYEeCKUN KOHTPOJIb Pa3BUTHsI PACTCHUH, KUBOTHBIX U 4YEJIOBEKa, a
Takke (PU3MOJIOTHYECKUX MPOIECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYHKIIUH.
'eneTnueckue MeXaHU3Mbl CHUMOHMOTEHE3a, MEXAaHU3MbI B3aUMOACHCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHKpPOOMOM». ['€HeThuYecKne acheKThl
KOHTPOJISl U U3MEHEHHUS HACJIEJICTBEHHON WH(OpPMAIIMK B TTOKOJICHUSX KJIETOK U
OPTraHUu3MOB.

JlemoHcTpanumn

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

Tabmuubr u cxembl: «llepBbiii U BTOpOI 3akoHbl Menpaens», «Tperuit
3akoH  Mengens»,  «AHanu3upylomiee — ckpemuBaHue»,  «HemnomHoe
nomMuHupoBaHue», «CIlIeTVICeHHOE HAacJie0BaHUE MPU3HAKOB Yy JIPO30(UIIbIY,
«'enetnka mnona», «Kapuotunm denoBeka», «KapuoTum JIpo30duIib,
«Kapuotun nTunb», «MHOXKECTBEHHbIM —anmienusm», «B3zaumMopeiicTBue
TE€HOBY.

O6opynoBanue: MOJENb JJIs JEMOHCTpAIlMU 3aKOHOB E€IWHOO0Opa3us
TUOPHUIOB TIEPBOTO TIOKOJEHUS M paCHICIJICHUS NPU3HAKOB, MOJENb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCUMOIO HACJIEIOBAHUS NMPHU3HAKOB, MOAEIb IS
JEMOHCTPALUK CUECIICHHOTO HACJIEAOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpormpenapar: «Jlpo3zodumnay.

IIpakTuyeckass padora «U3yuenue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IPO30(DUIBD».



IIpakTnueckas padora «M3yueHue pe3yJbTaTOB AUTHOPUIHOTO
CKPEIIUBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmMupoBaHuM (HEHOTHUIA.
N3MeHunBOCT, mNpu3HAKOB. KadyeCTBEHHbIE W KOJIMYECTBEHHBIC ITPU3HAKHU.
Buapl N3MEHUYNBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAS.

MoaudukanonHas HW3MEHYUBOCTh. Ponb cpensl B (popmMupoBaHUM
MOIU(PUKAUOHHOM M3MEHYUBOCTH. Hopma peakuuu MIpU3HAKa.
Bapuarnmonnsiit psang u BapuanuonHas kpuBas (B. Moranncen). CsoiicTBa
MOJIU(PUKAIIMOHHOW U3MEHUYUBOCTH.

I'enoTunnueckas NU3MEHYUBOCTD. CsBoiicTBa T€HOTUIIUYECKON
W3MEHYMBOCTH. BHABI T'€HOTHIIMYECKOH M3MEHUYMBOCTH: KOMOMHATHBHAI,
MYyTallMOHHAs.

KomOunaTuBHas m3aMeHYMBOCTb. Mei03 M MOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOM HW3MEHYMBOCTH. Pojib KOMOMHATUBHOW W3MEHYMBOCTH B
CO3/IaHUM T€HETHYECKOTO Pa3HOOOpa3usl B Ipejesax OJJHOTO BHUIA.

MyTanuoHHass U3MEHYHUBOCTh. BUAbl MyTauuii: reéHHbIE, XpPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W HHAYUHUPOBAHHBbIE MyTalud. SepHbIE W
uuToruiazMaTudecknue  myranuu. CoOMaTM4ecKMe W TOJOBBIE  MYTallUU.
[IpruriHBl BO3BHUKHOBEHUS MyTalvii. MyTareHsl U UX BIMSHUE HA OPTaHU3MBL.
3aKOHOMEPHOCTU MYTAIIMOHHOTO MPOLEcCa. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacnenctBeHHoi u3menunBocT (H.M. BaBunos). BHesiepHas "3MEHUMBOCTD U
HACJIEICTBEHHOCTb.

Onuecenemuxa U 3INUSEHOMUKA, pPONb dNULEHEeMUYecKUx @axkmopos 6
HAC1e008anHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOE VY OPSAHUIMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. N. BaBuios.

Tabmuiet u  cxembl: «Buasl usmeHuumBoctw», «MoaudukanronHas
U3MEHUYHUBOCTEY, «KomMmOnHaTnBHAS U3MCHYUBOCTEY, «Menosy,
«OmnonorBopenue», «l'eHeTMdyeckue 3a0o0JieBaHUS  4esloBeka», «Bubl
MYTaLum».

O6opynoBanue: KUBbIE U TepOapHbIe IK3EMILISIPhl KOMHATHBIX PACTCHHI,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3TMYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTopHasn padora «HccnemoBanne 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHON HW3MEHYMBOCTH. [locTpoeHWe BapuallMOHHOTO psiaa U
BAPUALIMOHHOU KPUBO».

IIpakTuyeckas padora «Mytammum y apo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».



Tema 14. 'eneTuka yesioBeKka

Kapuorun uenoseka. MexayHapoiHas mporpamMma UCCIIEIOBaHUsI T€HOMA
yenoBeka. MeToapl  HM3y4eHUsT TEHETMKM YEeJIOBEKAa: T'€HEaJlOrnYecKui,
OJIM3HEIOBBIN, IUTOT€HETUYECKHIA, MONYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpeMeHHOE  OMpENEeNICHUE  TEeHOTHIIA:
MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YKCJIE C HOMOIIBIO
[1[[P-ananu3a. HacnencrBeHHsle 3a00JeBaHUs  4YellOBEeKa. ['€HHbIE U
XpOMOCOMHBIE  OOJie3HM  4YeyoBeka. bonmesnu ¢ HaclieqCTBEHHOMH
IPEAPACTOJIOKEHHOCTHIO. 3HayeHue MEIULIUHCKON TE€HETUKHU B
MPEAOTBPALICHUHU U JICUEHUU F€HETHYECKUX 3a00JieBaHUM yenoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CtBONIOBBIE KJIETKHU. [TonsTue
«TEHETUYECKOTO Tpy3a». ITUYECKHE AacCHeKThl MCCIEeOBaHUNW B 00JacTH
PEIaKTUPOBaHUs T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (GakTophl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K
¢u3nueckoMy M XHMHYECKOMY  3arpsi3HEHHUIO  OKpY)Karollell  Cpefbl.
['eneTnyeckas npenpacnoOKEHHOCTh YEJIOBEKA K MATOJIOTHSM.

JdemoHcTpanumn

Tabnuup! u cxembl: «Kapuotun yenosekay, «MeTo1bl U3yUeHUS] TEHETUKU
yesoBekay, «I'eHeTnyeckue 3a00JIeBaHUsI YETTOBEKay.

IIpakTnyeckas padora «CocTaBieHue U aHAINU3 POLOCIOBHOW.

Tema 15. Cesntekuiusi OpraHu3MoB

JlomecTuKanus U CelIeKIUs. 3apOkKIACHUE CEIEKIMU W JTOMECTUKAIIUH.
VYyenue H. W. BaBumoBa o IleHTpax mpoMCXOXIECHHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHul. PoJib CeNeKIMu B CO3JaHUU COPTOB PACTEHUN U MOPOJ,
#*uBOTHbIX. CopT, mnopoaa, mTaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HacieAcTBeHHOM wu3MeHunmBocTH H. WM. BaBuioBa, ero 3HaueHue I
CEJICKIIMOHHOM paboTHI.

Meroabl cenekuMOHHON padoThl. VICKycCTBEHHBIM OTOOp: MaccoBBIM U
WHIVBUAYAJIbHBIA.  JTanbl  KOMOWHAIIMOHHOW  cenekuuu.  McnblTanue
MpoU3BOJUTENIeH MO TMOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIICHKH
¢dbeHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBEeHHBI  MyTareHe3 Kak METOJ] CEJIEKIIMOHHOW  paboThl.
PagnanvoHHpll W XUMHUYECKHM MyTareHe3 KakK HWCTOYHUK MYyTaluh Yy
KYJIbTYpHBIX (hOpM OpraHu3MoB. Mcmosib30BaHHE T€HOMHOTO PEIaKTUPOBAHUS
1 MeTos10B pekoMOnHaHTHBIX JIHK mis momydenus ucxoaHoro Marepuana Jjist
CEJICKLIHH.

[Tonmyuenue MOJIUIUIONIOB. BryTtpuBnaosas TUOpUTU3ATIHSL.
bnuskoponcTBeHHoe — ckpeliuMBaHWe, WM MHOpuAMHT.  HepoactBenHoe



CKpeniuBanue, wim aytopuauHr. ['ereposuc u ero nmpuunHbl. Mcmonas3oBanue
retepo3uca B cenekuun. Otnanénnas rudbpunuzanus. [Ipeononenue 6ecrioaus
MEXBUJOBBIX THUOPUIIOB. [lOCTHIKEHMSI CENEeKIMHW pAaCTEHUH U SKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHue U U3yYCHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUI
U UX JUKAX PpOJWYEd JUIsi CO3JaHUS HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SAUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNAX YIYUUIeHUS CYWeCmBYIOUWUX U CO30AHUS HOBbLX HOPOO,
JUHULL U KpPOCCO8, 8 MOM HUCIe C HNPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHbIX UCCTIe008AHUL, NEPEe00BbIX U0l U NEePCNEeKMUSHBIX MEeXHOI02UU.

JdemoHcTpanuu

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuiet u  cxeMmbl:  «lleHTpbl TPOUCXOXKIEHHS W MHOrooOpaszus
KYJbTYPHBIX PacTEHUi», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOU
U3MEHUUBOCTHY», «MeToapl cenekiun», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

JlaGopaTtopHasi pabGora «/I3ydyeHue COPTOB KyJIbTYpHBIX DPAacTEHUU H
MOPOJT TOMAITHUX KUBOTHBIX).

JlabGopaTopHas padora «/3ydyeHre METO0B CEJIEKIIMU PACTCHUI.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN».

Ikckypceusi «OCHOBHBIE METOJIbI M JOCTHIKEHUS CEJICKIMU PACTCHUH U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHIMIO,  IUIEMEHHYIO  Qepmy,
COPTOUCTIHITATENIbHBIA Y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, B J1a0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. BuoTexHOJI0THSA U CHHTETHYECKAS OMOJI0TUS

OOBeKThI, UCIIOJIB3yEeMble B OMOTEXHOJIOTHUU, — KJIETOUHBIE M TKaHEBbHIC
KYJIbTYpbl, = MHKPOOPTaHHU3MBI, WX  XapaKTepUCTHUKA. TpagulliOHHAas
OMOTEXHOJIOTHS: XJIeOOoMeueHrne, MOJyYeHHEe KHUCIOMOJIOYHBIX MPOIYKTOB,
BuHOAEne. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOTOTHYECKUX
TexHoJsoruii. [Ipon3BoAcTBO OeKa, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TeXHOJOTUM U MHCTPYMEHTOB II€JICHAINIPABICHHOTO W3MEHEHHUS
U KOHCTPYMPOBAHUSI TEHOMOB C II€JIbI0 TOJIyYEHHUS OpPraHUu3MOB U HX
KOMITOHEHTOB, COJICPKAIINX HE BCTPEUAIOIIUECS B MMPUPOJIC OMOCUHTETHIECCKUE
MyTH.

Knerounas naxxenepus. MeToasl KyJbTYpbl KIIETOK U TKAHEW PACTCHUN U
#KUBOTHBIX. KpuoOanku. Comaruueckass THOpUAM3ALMA W COMATHYECKUUN



sMOpuorene3. Mcnonb3oBaHue ramiougoB B CEIEKIUU pacTeHuul. [lonyueHnue
MOHOKIIOHANIbHBIX anmumern. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOJUKTIOHANbHBIX aHmumen 6 Meduyune. VICKYCCTBEHHOE OILIOJIOTBOPEHHUE.
PekoHCTpyKIMS  SIMIEKIETOK W KIOHUPOBAHME  JKMBOTHBIX.  MeTog
TPAHCIUIAHTALIMK SEP KIETOK. Texnonocuu 0300po6nenus, Kyaibmusuposanus u
MUKDPOKIOHATLHO20 PASMHONCEHUS CENIbCKOXO3AUCTNGEHHBIX KYIbIMYD .

XpoMOCOMHass M TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U
koHcTpyupoBanue  pexkomOuHantHeix JHK.  Cozoanue  mpanceennvix
opeanusmog. JIOCTMKEHUS M NEPCHEKTUBBl XPOMOCOMHOM W TE€HHOH
MHXEHEPUH. DKOJIOTMYECKUE U ITUUECKUE MPOOIEMbl TEHHOW MHKEHEPHH.

Memuuunckue OuorexHosioruu. lloctreHomHass nu@poBas MeAUIMHA.
[TIIP-gquarHoctuka. MeTaO0JIOMHBIA aHadu3, TEHOLICHTPUYECKUM aHaju3
[IpOTEOMa 4YEJIOBEKA I OLEHKU COCTOSHMS €ro 310poBbiA. Mcmosb3oBanue
CTBOJIOBBIX KJETOK. TapretHas Ttepanus paka. 3D-OuoumnxkeHepus s
pa3paboTKu (YyHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTWH, CO3AaHUs
KOMILJIEKCHBIX TKaHEH COYETaHUEM TEXHOJIOTHM TPEXMEPHOTO OMONMPUHTHHIA U
ckaddoanuHra s perieHus 3a1a4 NepcoHaTN3UPOBAHHON MEIULIUHBI.

CoznaHne BEKTOPHBIX BAaKIUH C LEIbI0 00ecredeHns KOMOMHUPOBAHHOM
3amuThl OoT Bo30yaureneit OPBU, ycTaHOBIEHHE MOJIEKYJIAPHBIX MEXAHU3MOB
¢yukunonupoBanust PHK-copepkamux  BUPYCOB, BBI3BIBAIOIIUX — 0CO0O
oracHble 3a00JIeBaHNs YEJIOBEKA U )KMBOTHBIX.

JdemoHcTpanumn

Tabmuupr wu  cxembl:  «Vcmonp30BaHWE  MUKPOOPTaHU3MOB B
MPOMBILIIJICHHOM — TIPOU3BOACTBE», «Knerounas wumxenepus», «['eHHas
WHXXEHEPUS.

JlaboparopHasi pa6ora «/3ydeHue o0beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHre MOTOYHOKUCIBIX POAYKTOBY.

JKeKypeuss «buoTexHosmorus — BaxKHEMIIAs NPOWU3BOAUTEIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOICTBO)Y.

11 KITACC

Tema 1. 3apoxkneHue ¥ pa3BuTHE IBOJIOIUOHHBIX NMPEACTABJICHUN B
Onosiorum

OpomonmonHas teopuss Y. JlapBuHa. IlpeanochulKu BO3HMKHOBEHMS
napBuHHM3Ma. JKU3Hb 1 Hay4yHas aestenbHocTh Y. lapBuHa.



JIBikyue cuisl  SBoJonuMuM  BUoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOXKEHUSI OpPraHW3MOB, HACJIEJACTBEHHAs W3MEHUYUBOCT,
O0opb0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIM U HCKYCCTBEHHBIN 0TOOD).

Odopmienne cunteTndeckoil teopun sBononuu (CTI). HelrpanbHas
teopusi dBomonuu. CoOBpeMEHHAas SBOJIOIMOHHAS OHOJOTUS. 3HAYCHHE
ABOJTIIOIIMOHHOW Teopuu B (OPMHUPOBAHUHM €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa.

JdeMoHCcTpanuu

[Toptpetsi: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosee, Y. Hapeun, C. C. UetBepukos, . U. [lImaneraysen, k. Xonamaeiin, /.
K. benses.

Tabmuupr u cxembl: «Cucrema xuBoil npuponsl (mo K. JlunHero)y,
«JlectHuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmMupoBaHus
MPUCIIOCOOJICHUN y pacTeHUM W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapupyra nyremectsus Y. Jlapsuna», «Haxomxku Y. [lapBuna», «Dopmsbl
O0oppOBl  3a  cymiecTBoBaHue», <«llopoabl romybeit», «MHoroobdpasue
KyJIbTYpHBIX (GopM KamycThl», «Iloponbl goMaliHMX >KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BuJ0B (1o Y. JapBuny)», «Cxema COOTHOIICHHUS
JBIDKYIIUX CHJI ABOJIIOIUNY», «OCHOBHBIE MOJIOKEHUSI CUHTETUYECKOU TEOPUU
SBOJIIOLIUMY.

Tema 2. MUKPO3BOIIOLNSA U €€ Pe3yJIbTAThI

[Tonynsiuuss Kak »JeMeHTapHas eauHuua »Bodtouud. COBpEMEHHbIE
METOJIbl OIICHKM TE€HETUYECKOTO pa3HOooOpa3usi M CTPYKTYPHI TOIMYJISIIHIA.
N3menenne reHOPOHIAa MONYJALMH KaK 3JIEMEHTAPHOE SBOJIIOLIMOHHOE
siBJICHUE. 3aKOH reHeTnueckoro paBHoBecus Jx. Xapnu, B. BaiinOepra.

DOneMeHTapHble (aKTOPhl (ABMKYIIUE CHUJIBI) SBOJTIONUUA. MyTarmoOHHBINA
npouecc. KomOunatuBHas wu3MeHYUMBOCTh. [Jlpeiid TeHOB — choydaliHbIe
HEHAIIpaBJIECHHbIE W3MEHEHMs] 4YacToT ajulesned B mnomymauusax. Oddexr
ocHoBarelnss. Ipgexkm Oymuliounoeo eopaviuika. CHuUdcCeHue 2eHemuyecko2o
pasnoobpazus: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenos 6
oonbwux u  manelx nonynayusx. Murpanuu.  M3onsuus  momymnsiuil:
reorpadudeckas (IpoCTpaHCTBEHHAsS ), OMOJIOTUYECKast (PEPOTyKTUBHAS ).

EctecTBeHHBIN1 0TOOp — Hampaisitomuid (akTop 3BoOJOLUA. DOpPMBI
€CTECTBEHHOI0 OTOOpa: JABWXKYUIUH, CTAaOWIM3UPYIOIIMMA, pa3pbIBAIOIIMIA
(mm3pyntuBHBIN). [lomoBoi 0T6Op. BO3HHKHOBEHNE M ABOIOIUS COITUATBHOTO
MIOBEJICHUS 'KUBOTHBIX.

[Tpucnoco06IeHHOCTh OPraHU3MOB KaK pe3yiabTaT MHUKPOIBOJIIOIUH.
Bo3nukHOBeHHE  TpHCHOCOOJIeHU Yy  opraHu3MoB.  ApoMopdo3bl U



UIA0AJaNTaL|H. [Ipumepsbl MPUCTIOCOOICHUI y OPraHu3MOB:
Mopdosorndeckue, (HU3UOIOTHUECKHE, OHMOXMMUYECKHE, TOBEACHUYCCKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xputepun u cTpykrypa. BupooOpazoBanue Kak pe3yibTaT
MUKpO3BOJIIOIUU. M3omsamus — kimoueBoil paktop BumooOpazoBanus. [lytu u
CIIOCOOBI BHUI000pa30BaHUS: aJIoNaTPUUYECKOe (reorpaduueckoe),
CUMIIATpUYECKoe  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJUIUIOUIU3AIINS,
rudpuauzanus). JJIMTensHOCTh YBOJIIOIIMOHHBIX MPOIIECCOB.

Mexanuzmbl (HOpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons »BOMOIIMOHHONW OWONOrMM B  pa3pabOTKE HAay4YHBIX METO/OB
COXpaHeHMs1 OuopazHooOpa3usi. MUKpPOIBOIONMUS U KOSBOJIOLMS MMApa3suTOB U
uX Xo3sieB. MexaHusmbl (HOpPMHUPOBAHUSA YCTOMYMBOCTH K AHTUOMOTHUKAM U
crioco0Obl OOPHOBI ¢ HEH.

JlemoHCcTpauun

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

Tabmuiel 1 cxembl: «MyTallMUOHHAsT M3MEHYMBOCThHY», «llomymnsuuronHas
CTpyKTypa Buza», «Cxema mposiBIeHUsT 3akoHa Xapau—BaiinOepray,
«JIBUKyIlIME CHUJIBI 3BOJIOLUN», «IJKOJOTMYECKAs] HW30JSALUSA MOIYJISLHMA
ceBaHCKOU (openny, «I'eorpaduueckass U30JISIUS TUCTBEHHUIIBI CUOUPCKON U
JUCTBEHHUIIBI JaypcKoity, «llomynsiroHHbIE BOJHBI YUCJICHHOCTH XHUIHUKOB
U KepTB», «Cxema JeHCTBUS €CTeCTBEHHOro oTOopa», «DopMbl OOphOBI 3a
CylIeCTBOBaHUE», «MHAYCTpUATBHBIM METaHu3M», <OKHBBIE HMCKONIAeMBbIC»,
«IToxkpoBUTENBCTBEHHAs] OKpacKa KUBOTHBIX», «lIpemgynpexaaronias okpacka
KUBOTHBIX»,  «Dusnonorndyeckue  amanranuu»,  «lIpucrnoco6ieHHOCTh
OPraHu3MOB U €€ OTHOCUTEIBHOCTHY», «Kpurepuu Buma», « Buabl-IBOMHUKNY,
«Ctpyktypa BHaa B mpupoae», «Cmocobbl  BHUA00O0pa3oBaHUSY,
«I"eorpaduueckoe BUJI000pa30BaHue TPEX BUJIOB JIAH]IBIIIEN,
«IKOJIOTHYECKOE BUI000pa30BaHUE BUAOB CUHUIL, «llonumionibl pacTeHuin»,
«KamycTHO-peieuHblil TuOpum.

O6GopynoBanue: repOapuu pacTeHUM, KOJUICKIIMU HACEKOMBIX, dYyuesa
ITUIl ¥ 3BEPEeH C MpUMEpaMHu Pa3IMYHBIX MPUCIIOCOOJECHUHN, yydena MTHUI] U
3BEpeil pas3HbIX BUIOB, TepOapuu pacTeHUW ONU3KUX BHUIOB, 0OPA30BABIIUXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlaGopaTopHasi padora «BbIsBIIEHME HU3MEHYMBOCTH y OCOO€H OJHOTO
BUJIY.

JlaGopaTtopnasi padora «IIpucrocoOiieHHs OpraHM3MOB M  HX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCThHY.



JlabopaTopnass pa6ora «CpaBHeHHE BHUJOB MO MOP(HOIOTHYECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJibTAThI

Meroabl u3yuyeHUss MakpodBodtouud. [lameoHTOIOrHYEeCKHe METOIbI
u3ydeHus oHBomouuu. Ilepexomnbie (opmbl U (GUIOTEHETUYECKUE PSABI
OpraHU3MOB.

buoreorpaduyeckue meToqpl n3ydeHus: sontonuu. CpaBHeHHe (I0Opbl U
¢dayHbl MaTepukoB U OcTpoBOB. buoreorpaduueckue obnactu 3emiu. Busbi-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTHUECKME W CPAaBHUTEIBHO-MOP(OJOTUYECKHE  METOIbI
M3Y4YEHUsl SBOJIOUMU. ['€HeTMdecKkue MeXaHU3Mbl SBOJIOLMU OHTOTEHE3a M
HOSIBJICHUS. 3BOJIOLUOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE U AHAJOTUYHbBIE
opranbl. PynumeHTapHble OpraHbl U aTtaBU3Mbl. MoJEKyJIIpHO-T€HETHUECKHE,
OMOXMMHUYECKHE M  MaTeMaTHYEeCKUE METOAbl  U3YYEHHUS  HBOJIIOLUU.
I'omonoruunsie reHpl. COBpEeMEHHBIE METO/bI MOCTPOCHUS (PUIOTEHETUUECKUX
JIEPEBBEB.

XPOMOCOMHBIE MYTallUH U 3BOJIOLUS FEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwiia) HSBOJMOUMH. [IpuHyun cmeHsl

GdyHKyu. Heob6patumocTs ABOJIIOLIUH. AnanTtuBHast paauanusi.
HepaBHOMEPHOCTH TEMIIOB SBOJIIOIUH.
JdemoHcTpanumn
IToptpetsl: K. M. Bap, A. O. KoBanesckuit, ®. Mrosiep, 3. ['ekkenb.
Ta0au1b! u CXEMBI: «PUIIOreHEeTUYECKUN s JIOIIagn,

«ApxeonTtepukcy», «3Bepo3yOnie smiepbl», «Creronedanby, «PuHHOGUTH,
«CeMeHHbIE NanoOpOTHUKWY», «buoreorpaduueckue 30HbI 3eman», «perd
KOHTHUHEHTOB», «PenukTel», «HauanbHble cTaauu 3MOpHOHAIBHOTO PAa3BUTHUS
IIO3BOHOYHBIX JKMBOTHBIX», «l OMOJIOTMYHBIE W AaHAJIOTUYHBIE OPTraHbI»,
«PynuMeHTb», «ATaBU3MBD), «XpPOMOCOMHBIE HAOOpHI 4YeJlOBEKa U
muMnan3e», «l JaBHble HampaBieHHUS 3BOMIONUNY», «OO0UIME 3aKOHOMEPHOCTH
DBOJIFOLIUN.

ObopynoBaHue: KOJIEKIUU, TepOapuu, MYJSKH HCKOMAaeMbIX OCTAaTKOB
OPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emJie

Hayunble rumores3bl NMpOUCXOXKIEHHS >KM3HU Ha 3emie. AOHWOreHes u
naHcnepmusa.  JloHaydyHble  IpEACTaBICHHS O  3apOXKIACHUHU  KU3HHU
(kpeanmonu3M). I'mmore3a NOCTOSHHOIO CaMO3apOXKACHHUS JKU3HH M €€



onpoBepkeHue onbitaMu  ®. Pemmu, JI. Cnammanunanm, JI. Ilacrepa.
[IpoucxoxneHne Ku3HU U aCTPOOHOIOT U

OcHOBHBIE ~ JTambl  HEOpraHW4Yeckow  sBomronuu.  [lnanerapnHas
(reonoruyeckasi) SBOJIOLUA. XUMHUYECKas 3BOJIOLMSA. AOWUOTEHHBIN CHHTE3
OpraHu4eckux BemecTB U3 Heopranmdyeckux. Ombir C. Mumnepa u I'. FOpu.
OO0pa3zoBanue moauMepoB W3 MoHOMepoB. KoamepBathas rumoteza A. .
Onapuna, runore3a mnepBuuHoro OymnboHa JIk. XosnelHa, reHeTUyecKas
runore3a . Mémnepa. Pubosumbr (T. Yek) m rumoreza «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKHU.

Uctopusa 3emnm u Meronpl €€ m3ydeHus. VIckormaemble OpraHMYECKHe
octatku. ['eoxpoHonorus u e€ meroAbl. OTHOCHUTENbHAass U aOCOJIOTHAS
reoXpoHoJIorus. I'eoXpoHoIorudecKkas 1mKaa: S0Hbl, dpbl, IIEPUOLBI, JIIOXH.

HavanbHble 3Tamel opranvudeckoi 3Bosronuu. [losBIeHHE M 3BOIIOLHS
MEPBBIX KJIETOK. DBOJIIOIMS MeTa0oau3Ma. BO3HUKHOBEHNE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKpPOOHBIE OMOIUIEHKM Kak aHajlor IMEpBbIX Ha 3emile
coobuiecTB. CTpoMaToauThl. [TpoKkapHOTHI U 3yKapuOTBHI.

[Ipoucxoxaenue AYKapHOT (cumbuorenes). DBOJIIOLIMOHHOE
IIPOUCXOXKIAEHUE BUPYCOB. IIpOMCXOXKIEHHE MHOTOKJIETOYHBIX OPIraHU3MOB.
BoO3HMKHOBEHHE OCHOBHBIX TPyl MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE ATallbl SBOJIIOIIMU BBICITUX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pacrenuid. Beixon pacreHunit Ha cymy. IlosiBiIeHHE CIIOPOBBIX PacTeHUM U
3aBoeBaHue UMM cymu. CeMmeHHble pacTeHus. lIponcxokIeHrne IBETKOBBIX
pacTEHUN.

OcHOBHBIE ATalbl ABOJIOLUUN KUBOTHOrO MUpa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ayna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBble  XopmoBble KHMBOTHbIE. JKW3HP B BOJe. OBOJIIOLUA
no3BoHOYHBIX. [Ipoucxoxaenne ambpubuit u pentwiuid. [Ipoucxoxnenue
MiekonuTamux u nTul. [lpuHnun kmrodyeBoro apomopdoza. OcBoeHue
0€eCr03BOHOYHBIMU ¥ TO3BOHOUYHBIMU >KUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM M NEPUOAAM: apXEW, MPOTEPO30H,
Majeo30i, Me3030i, KaiHo30i. OOmas xapakTepucTHKa KiuMara |
re0JIOTMYECKUX IporeccoB. [losBiaeHne U pacuBeT XapaKTEpHBIX OPraHU3MOB.
VYriieobpazoBaHue: €ro ycioBUs U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHSI — SKOJIOTMYECKHE KPU3UCHI MTpouuioro. I[Ipuannel
U CIEICTBUS MacCOBbIX BhIMUpaHUN. COBPEMEHHBIM SKOJOTHMUECKUU KPHU3HC,
ero ocooennoctH. [Ipobiema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa oprannyeckoro Mupa. [IpuHIune! kiaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIBI OPTraHU3MOB.



JemoHCcTpauumn

[Moptpetsi: @. Penu, JI. Cnannanuanu, JI. Tlactep, . 1. Meunukos, A.
N. Onapumn, [Ix. Xonneitn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muier 1 cxemsl: «Cxema onbiTa @. Penny», «Cxema omnbita JI. IlacTepa
[0 M3YYECHHIO CaMO3apoKJeHus ku3Hu», «Cxema ombita C. Mmmepa, I
Opu», «Itansl HeopraHUYECKOM IBOSIIOIUNY, «I €0XpOoHOIOTHYECKas IIKaJIay,
«HauvanpHble 9Tanbl OpraHvyecko sBomronum», «CxemMa o00pa3oBaHUs
AyKapuoT MyTéM cumOuoreHesza», «Cucrema XuUBOH NpUpoOab», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIC
BoJOpoCcan», «MHOrOKIETOUHbIE BOAOpocin», «Mxu», «llamopoTHUKNY,
«l'onocemennble pacTeHus’», «OpraHbl UIBETKOBBIX pacTeHun», «Cxema
Pa3BUTHS KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIXY», «lIpocTeitmmey,
«Kumeunononoctueie», «Ilmockue uyepBu», «UneHucronorue», «PriObY,
«3emHOBOMHBIE», «lIpecMmbikarommecs», «lltuney, «MIIEKONUTAIOIMIUEY,
«Pa3BuTHe XU3HU B apXEUCKOM 3pe», «Pa3BuThe XKU3HM B NPOTEPO30MCKOU
ape», «Pa3BuTme JKW3HM B NaNEO30MCKOM d3pe», «Pa3BurHe XKuU3HM B
M€3030MCKOU 3pe», «Pa3BuTHE XKU3HU B KaWHO30MCKOM 3pe», «CoBpeMeHHas
CHUCTEMA OPraHUYECKOIO MUPA.

OGopynoBanue: repbapu pacTEHUU Pa3TUYHBIX OTIEIOB, KOJIJICKIIMH
HACEKOMBIX, BJIQXXHBIC TIPENaparbl >KUBOTHBIX, PAKOBUHBI MOJIIOCKOB,
KOJUIEKIIMM MTJIOKOKUX, CKEJEThl MO3BOHOYHBIX KMUBOTHBIX, Uyye€sia MNTHUIl U
3BE€pEH, KOJUIEKUMHU OKaMEHEJIOCTEH, TOJIE3HBIX MCKOMAEMBbIX, MYJISIKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas JabopatopHas padora «MoaenupoBaHue —OIBITOB
Munnepa—tOpu 1o  u3ydeHHIO a0UMOT€HHOTO CHHTE3a  OPTraHUYECKUX
COCIMHEHUI B IEPBUYHON aTMoc(epey.

JlabopaTopnas pabora «V3ydeHue U ONMUCAHHWE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IpakTnueckasi padora «l3yueHue ocoOCHHOCTEH CTpOEHHUS pacTECHUM
pa3HBIX OTAECIOBY.

IlpakTuyeckass  padora  «/3ydeHne  OCOOCHHOCTEH  CTPOCHUS
MMO3BOHOYHBIX )KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOIeHe3

Paznensl 1 3anaun aHTpONOJOTrUUA. METOIbI AHTPOTIOJIOTHH.

CraHoBjeHUE MPEICTABICHUIN O MPOUCXOKICHUH YEJIOBEKA. Peuruo3xeie
BO33peHUsa. COBpEMEHHbIC HAYYHbIE TEOPUH.

CxoncTtBO uenmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE TMOJI0KEHUE
yenoBeka. CBHUIIETENIBCTBA CXOJICTBA YEJIOBEKA C YKUBOTHBIMU: CPABHUTEIBHO-



MOP(OTIOTHIECKHE, AMOPHOJIOTUYECKHE, (bU3HOTIOT0-OMOXUMUIECKHE,
noBefeHueckne. OTIMYMs 4YeloBeKa OT JKUBOTHBIX. lIpAMoxoxkaeHue u
KOMILIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CHUCTEMBI.

JBwxkymme  cuibl  ((hakTOphl) — aHTPOIIOTE€HE3a:  OMOJIOTHYECKHE,
counanbHble. COOTHOIIEHHE OWMOJOTMUYECKUX W COLHUANbHBIX (DAaKTOPOB B
AHTPOIIOTECHE3E.

OcHoBHBIE cTaauu aHTpornorene3a. PanHue yenoBekooOpa3Hbie 00e3bsIHbI
(IpOKOHCYNIBI) M paHHWE TOHTUALI — OOIIMEe TNPEIKH YeTOBEKOOOpa3HBIX
00e3psiH U JIoAeH. ABCTpPAJONHUTEKH — JIBYHOTHE Npenku mtojed. YenoBek
YMEIbIM, NEPBBIE W3TOTOBIICHHS OpYyAuU Tpyaa. UemoBeK NPAMOXOISIIMA U
NEepBBIM BBIXOA JroAei 3a mpenensl Adpuku. YenoBek reinenbOeprckuii —
o0 MpeAoK HEaHJEPTaIbCKOTO YEJIOBEKa M YesIOBeKa pa3yMHOro. YeaoBek
HEAHJIEPTAICKUN KaK BUJ JIIOJAEH XOJOJHOTO KiauMara. YeloBEeK pa3yMHBIN
COBPEMEHHOTO THIIA, JACHUCOBCKMU YEJIOBEK, OCBOCHME KOHTHHEHTOB 32
npeaenamu Adpuku. [TaneoreneTrka U najeoreHOMHKA.

DBOJIOIUS COBPEMEHHOTO 4esioBeKa. EcTecTBeHHBIN 0TOOP B MOMYJISILIUSIX
yenoBeka. MyTanmoHHbIi npouecc u noaumopdusm. I[lonynsuuoHHbIE BOJIHBL,
Ipeid reHoB, Murpamus u «3PQGeKT OCHOBATENN» B MOMYJISALUAX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue packl. Ilonstue o pace. boisbimme pacel: eBporieonaHas
(eBpa3wmiickasi), aBcTpajo-HErpoujHasi (dKBAaTOpUajbHas), MOHIOJOUIHAS
(a3marcko-aMepuKkaHcKas). Bpems m myTw pacceneHusi 4elloBeKa IO IIaHETe.
EnuHacTBO yenoBeweckux pac. HaydHas HECOCTOSTENBHOCTH pacu3Ma.
[Ipucnoco0IeHHOCTh YE€IOBEKa K pPa3HbIM YCIOBHUSIM OKpY)KAarOUIeH Cpelbl.
Brnusaue reorpaduueckord cpembl u jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOTOTHIO YeTIOBEKa.

MexaucuurinHapHble METOAbl B (u3uueckol  (OMOJIOTUYECKOM)
AHTPOMOJIOTUU.  DBOJIIOLIMOHHAS ~ AHTPOMOJIOTHSL W MHaJCOAHTPOIIOJIOTHS
YEJI0BEYECKHUX MOMyISUnd. buocomnumanbHble UCCAEA0BAaHNS IPUPOIBI YETOBEKA.
HccnenoBanue KO3BOMIOIUHN OMOIOTHYECKOTO U COLIMATIBHOTO B YEIOBEKE.

JdemoHcTpanuun

[Toprpeter: Y. Hapsun, JI. Jluku, A. S. Porunckui, M. M. I'epacumos.

Tabmuiet U cxeMbl: «MeToabpl aHTpomoJioruny, «['oJoBHONW MO3T
yenoBeka», «YemoBekooOpasHble 00€3bsSHBDY, «CKEJIeT 4YeloBeKa U CKEJeT
muMIan3e», «PyIUMEHThl U aTaBU3MbD», «JIBHXKylIUE CUJIbI aHTPOIIOTEHE3a,
«OBOJIIOIMOHHOE [JPEBO YEJIOBEKA», «ABCTPAJONUTEK», «HEIOBEK yMENBIIN»,
«Yenosek mpaAMoxomAmMN», «JleHHuCOBCkUM 4enoBek» «HeanaepranbubDy,



«KpomanboHLB», «IIpeakn yenoBekay, «ITarbl FBOJIONUN YeJIOBEKay, «Packl
YEIOBEKA.

O6opynoBanue: MYJSDKM OKaMEHEJIOCTeW, MpeaMETOB MaTepualibHON
KyJIbTypbl TPEIKOB YelioBeKa, penpoaykiuu (dororpaduu) KapTuH C
MUDOTOTHYECKUMH W OUOJICHCKUMH CIOKETaMH TIPOMCXOXKICHUS YeIOBEKa,
doTorpaduu HAXOIOK HMCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YeIOBEKa,
MOJEJIb Yeperna 4YeJOBEKa M 4Yeperna IIMMIAH3€, MOJEIb KHUCTH YEJIOBEKA U
KHCTH IIUMIIAH3€, MOJIENIM TOPCa MPEAKOB YEIOBEKA.

JlaGopaTopnasi padora «l3ydyenue ocoOeHHOCTEH CTpOEHHUS CKeleTa
YeJI0BeKa, CBSA3AHHBIX C MPSIMOXOXKICHUECM).

IIpakTnueckass padora «/3yueHue SKOJOTMYECKHX  aJanTalun
YEJI0BEKAY.

Tema 6. JDKo0orUsi — HayKa 0 B3aMMOOTHOILICHUSIX OPraHU3MOB W
HAJIOPraHU3MEHHBIX CHCTEM ¢ OKpY Kalollei cpeaoii

3apoxaeHue W pa3BuUTUE 3Koyormu B Tpyaax A. I'ymbonsara, K. @.
Pynee, H. A. CeBepuona, 3. I'ekkensa, A. Tencnu, B. H. Cykauésa. Paznensl u
3aa4u 3K0JI0ruu. CBS3b IKOJIOTUH C IPYTUMU HAyKaMH.

Meroabl skonoruu. IloneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 3KOJIOTHH:
MpUPOAHBIE U JabopaTopHble. MojaenupoBaHUE B HKOJOTMU. MOHUTOPUHT
OKpY’KarolIel Cpeibl: JIOKaTbHBIN, peTUOHATBLHBIN U TJI00aTbHBIN.

3HaueHUE DSKOJIOTMYECKHX 3HAHUM [JI1 YEJIOBEKA. OKOJOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CBA3EH YEJIOBEUYECTBA C MpUpOaor. POpMHUPOBAHUE
AKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanumn

[Hoptpetsi: A. I'ymboasar, K. ®@. Pynbe, H. A. CeBepuos, 3. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmmiel 1 cxeMmbl: «Pa3aernsl sxonorum», « MeToabl SKoIorum», «CxeMma
MOHUTOPHUHTA OKPY>KAIOIIEH CPeb.

JlabopaTtopnass  padora  «l3ydyeHme  METOAOB  SKOJOTHUYECKHUX
HUCCJICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

Okosornueckre  (GakToppl M 3aKOHOMEPHOCTH WX  JICHCTBHSL.
Knaccudukanust skosorudeckux ¢HakTopoB: aOUOTHYECKHE, OUOTUYECKHE,
anTpornorenHsie. OOIIHe 3aKOHOMEPHOCTH JICUCTBUS SKOJIOTMYECKUX (PAKTOPOB.
[IpaBuno wmunumyma (K. Inpenrens, 0. Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢aktopsl. CBeT Kak dKojorumdeckuii (axrtop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPA HA OPTraHU3Mbl. DKOJIOTUYECKHUE TPYIIIIbI



pacTEeHUN W JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
doToneproan3M.

Temmneparypa kak skojoruueckuid (akrop. JlelicTBue Temmeparypbl Ha
opranu3Msbl. [[OWKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIC
Y CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTs kak skojormueckuit ¢akrop. Ilpucnocobienus pacTeHH K
noJiJIep>KaHuio BoJHOro Oananca. Knaccudukaiusi pacTeHuid o OTHOLIEHUIO K
Boze. [IpucrnocoOaeHus KUBOTHBIX K U3BMEHEHHUIO BOJAHOTO PEXUMA.

Cpenbl oOUTaHMSI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3AYIITHAS, TIOYBEHHAS,
rIyOMHHasT MOJINOYBEHHAsi, BHYTpUOpraHu3dmMeHHass. @dusuko-xumuyeckue
OCOOEHHOCTH cpell 0oOuTaHusl OopraHu3MoB. lIpucrnocoOsieHus OpraHu3MoB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckne put™mbl. BHemHne u BHyTpeHHHE pUTMbL. CyTOUHBIE U
roJInyHble pUTMBIL. [IprcrocoOIeHHOCT OPraHU3MOB K CE30HHBIM U3MEHEHHSIM
YCJIOBHM KU3HU.

Xuznennsie ¢opmbl opranu3moB. [loHsATne o Kxu3HEHHOU (opme.
XKuszHeHHsie QOpMBI  pacTeHHil: JepeBbs, KYyCTapHUKH, KyCTapHUYKH,
MHOTOJICTHHE TpaBbl, OJIHOJETHHE TpaBbl. JKu3HEHHbIE (DOPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’3pOOHOHTHI. OCOOEHHOCTH CTpOEHUss M 00pasa
KU3ZHHU.

buotnueckue  ¢akropsl. Buasl  OMOTHMYECKHMX  B3aMMOJICHCTBUIA:
KOHKYpPEHLUS, XHIIHUYECTBO, CcuUMOMO3 U ero Qopmbel. Ilapazutusm,
KOOTIepalnsi, MyTyaJIn3M, KOMMEHCAIIM3M (KBapTUPAHTCTBO, HAXJICOHUUECTRO).
Herpoduueckue B3aumopeictBusi (tonuueckue, dopudeckue, hadbpuueckue).
3HaueHHe OMOTHMYECKUX B3aUMOJEHCTBUN ISl CYIIECTBOBAHMSI OPraHU3MOB B
cpene ooutanus. [IpHHIMIT KOHKYPEHTHOTO UCKIIFOUEHUS.

JdemoHcTpanumn

Tabmuupbl U cxembl: «IOKonorudyeckue (paxTopb», «CBETOBOM CHEKTP»,
«JKOJOTUYECKHE  TPYyNNbl  SKUBOTHBIX IO  OTHOIIEHHIO K  CBETY»,
«TennokpoBHbIE KUBOTHBICY, «XO0J0ITHOKPOBHBIE YKUBOTHBIEY,
«DU3noNIOTHYECKUE aaNTaIMK KUBOTHBIX», «Cpenpl 0OUTaHUS OPTaHU3MOBY,
«buonorunueckue putmby, «KuzHeHHBIE (GOPMBI pacTeHUi», «KU3HEHHBIC
(GOpMBI JKUBOTHBIX», «DKOCHUCTEMA HIIMPOKOJIUCTBEHHOIO Jiecay, « IKOCHCTEMA
XBOMHOro Jeca», «llemm mnuranus», «XumHUYECTBO», «llapazutusmy»,
«Konkypennusy, «Cumobnosy», «KommeHcanmzm.

O6opynoBanue: repbapur pacTeHU M JKUBOTHBIX, MPUCIOCOOTICHHBIX K
BIUSHUIO PA3IMYHBIX JKOJOTHYECKUX (PAKTOpOB, repOapuu CBETOIIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBbIE, TEHEIIOOUBBIE U



TEHEBBIHOC/IMBBIE ~ KOMHATHBIE  PAacTeHHs, repdapuu W KOJUIEKLIUHU
TEIUIOIIOOUBBIX, 3UMOCTOMKUX, MOPO30YyCTOMYMBBIX PAacTEHUI, yydyena MTULl U
3Bepeil, repbapuu pacTeHUil, OTHOCAIIMXCS K rurpoduram, Kcepoduram,
Me30(uTaM, KOMHATHBIE€ PACTEHHUS JIaHHBIX TPYMM, KOJUJIEKIIMH >KUBOTHBIX,
OOWTAIOIIMX B Pa3HbIX Cpenax, repdapuu U KOJUIEKIIMU PACTEHUH U )KMBOTHBIX,
00J1aJaf0IMX YepTaMHi OPUCTIOCOOJEHHOCTH K CE30HHBIM U3MEHEHUSM YCIIOBUIMA
KU3HU, repOapuu U KOJUIEKIIMU PACTEHUN U )KUBOTHBIX PA3JIMYHBIX KU3ZHEHHBIX
dbopM, KOJUIEKIMM >KUBOTHBIX, YYAaCTBYIOIIMX B Ppa3JIMYHBIX OHOTHYECKHUX
B3aUMOJECHCTBHSIX.

JlaGopaTopnasi padora «BbIsiBIIeHHE NPUCTIOCOOTIEHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnass padora «BriBieHHE NPUCHOCOOIEHUM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD.

JlaGopaTopHasi pa6ora «AHATOMHYECKUE OCOOCHHOCTH pPACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rust BUA0B U NOMYJIA LMK

OKOJIOTMYECKHE  XapaKTEpUCTHKW  momymsuuu.  [lomymsimuss  Kak
Oouonoruyueckas cucreMa. Posib HEOAHOPOJHOCTHU Cpelibl, PU3NUYECKUX OaphepoB
U OCOOEHHOCTEH OHMOJOrMHM BHJIOB B (POPMUPOBAHMU NIPOCTPAHCTBEHHOMN
CTPYKTypbl nonyJiAnui. OCHOBHBIE TIOKa3aTENW MOIYJISLHUHU: YHCICHHOCTD,
IUIOTHOCTh, BO3PAacTHAs M MOJOBasi CTPYKTypa, POKIaeMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MATPALIUSL.

Okosiornueckass ~ CTpykrypa  nomyssiquu.  OneHka — YHCIEHHOCTH
nonyjsiuuy. JlnHamuka nonymisiiuu U e€ peryisiuus. buornueckuili noreHunan
nonyisiuud. MogenupoBanue JauHaMUKM —nomyisiuumu.  KpuBbie  pocta
YUCJIEHHOCTH mnomyisinuu. KpuBble BbDKMBaHUA. Perynsuus 4YHMCIEHHOCTH
HOMYJIALMNA: POJb (PAaKTOPOB, 3aBUCALIMX U HE 3aBUCALIMX OT IJIOTHOCTH.
DKoJIOTMYeCcKHe cTpaTeruu BUAoB (r- u K-ctpaterun).

[Tonsitue 00 3KoOrMUecKkoi Huie Buaa. MecrooOuranne. MHoromepHast
Mozenb dKkoaoruueckor Humm Jx.M. XarumHcoHa. Pa3sMepsl 3KOJIOTHYECKOU
Huid. [ToTeHnnanbHas v peaaTu3oBaHHAs HUIIIN.

Bug xak cucrema nonynsiui. Apeanbsl BUI0OB. Buabsl U X KU3HECHHbIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTH TOBEICHUS U MUTpPALMA >KUBOTHBIX. buojormyeckue
WHBA3UHU YYyKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. 1. XaTunHCOH.



Tabmuupl U cXeMbl: «DKOJIOIMYECKUE XapaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpancTBeHHass CTpyKTypa mnomyiasiuun», «Bo3pacTHble MOUpamMUIbI
nomyasiuun», «CKOPOCTh 3aceleHHs TOBEPXHOCTH 3€MIId  Pa3IMYHBIMU
opra"nuzmamun», «Mogueinsb 3kosmorndeckor Humu J[x. M. XatunHconay.

O6opynoBanue: repdapun pacTeHUH, KOJJICKIINH KUBOTHBIX.

JlaGopaTtopuass padora «llpucrnocoOiieHuss ceMsiH pacTeHudl K
pacceneHuIo.

Tema 9. DKo0J10rHA COO0IECTB. JKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crtpykrypa. CBsizM MeEXIy
OpraHu3MamH B OMOLIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. J[x. Tencnu). OyHKIMOHATBHbBIC
OJIOKM OpraHM3MOB B SKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PEAYLIECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOHOTHYECKUE OJIOKH
skocucTeM. [louBbl M Wbl B 3KOocucTeMax. KpyroBopoT BeHIECTB U MOTOK
SHEPIrUU B SKOCUCTEME.

OcHoBHBIE  TMOKa3aTeld JKOCUCTeMBbl. buomacca ©  HpOAYKIIUS.
DKOJIOTUYECKHE MUPAMU/IBI UCcell, OMOMACChI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpasieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIieccuu. [lepBuunbie u
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTPONOTCHHBIC BO3ACHCTBUS Ha
cykneccun. Knmmakcnoe cooOmiectBo.  buopasznooOpazue #  TOJHOTA
KpPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCEMbL 03EP U peK. DKOCUCmeEMbl Mopel
U 0Keanos. Jkocucmemsl MyHOp, 1eCO8, Cmeneti, NyCMolHb.

AHTpOIIOTEHHBIE DKOCHUCTEMBI. ATposKocucTeMa. ArponeHo3. Pazmuuus
MEKly aHTPOIIOT€HHBIMU U MPUPOAHBIMHU YKOCUCTEMAMU.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opojckas
baopa u dayna. CuHaHTponuzaiusi ropojckoil daynsl. buonmorndeckoe u
X03IMCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHuUsl OCHOBHBIX B3aUMOICHCTBUI
OpraHm3MOB B J3KocucTeMmax. Poav xkackaonoeo s¢hghexma u  6uoos-
0upuxkamopos (Knouesvix 61u008) 8 GyHKyuonuposanuu skocucmem. llepenoc
SHEPrUM W BEHIECTB MEXIY CMEXHBIMH HKOCUCTEMaMU. Y CTOWYHUBOCTH
OpPraHu3MOB, TMOMYJSIUMA M DOKOCHUCTEM B YCIOBHUSIX €CTECTBEHHBIX W
AHTPOIIOTEHHBIX BO3JICHCTBUM.

Mexanuzmbl  6030elicmeus  3a2pA3HEeHUli  pasHblX — MUNno8  Ha
CYOOP2AHUSMEHHOM,  OP2AHUSMEHHOM, HNONYJIAYUOHHOM U  IKOCUCHEMHOM
VPOBHAX, ~ OCHOBbl  IKOJO2UHECKO20  HOPMUPOBAHUSL  AHMPONOSEHHO20



6030eticmeus. MeToJoJIOrusl MOHUTOPHHIA €CTECTBEHHBIX W aHTPOIIOT€HHBIX
AKOCHUCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmumer  uw cxembl:  «CtpykTypa  OuoreHosa», «DKocucTeMa
IUPOKOJIUCTBEHHOT O necay, «JKocucrema XBOMHOTO aecay,
«DyHKIIMOHANIBHBIE TPYIIBI  OPraHU3MOB B 3kocucTeme», «KpyroBopot
BelIeCTB B dKkocuctemey», «llenmu mnuTaHus (macrtOUIIHAs, ACTPUTHAA)Y,
«IKoJoruyecKkas nupaMuiia uyucenn», « IKoJoTHUYecKas mupaMujia OMoMacchl»,
«OKojoruyeckas nupamuaa sHeprun», «OOpazoBanue Oonortay, «llepBuunas
cykueccus», «BoccraHoBiieHHE Jeca mocie Moxapa», «IKOCHCTEMa 03epay,
«ArpoueHos», «KpyroBopor BemecTB M MOTOK HSHEPrUM B arpoleHo3e»,
«IIpumepsl ypOOIKOCHCTEM.

OGopynoBanue: repbapuu pacTeHUM, KOJUICKIMU HACEKOMBIX, dYyuesa
NTHUI] ¥ 3BEpel, repbapun KyIbTYPHBIX M TUKOPACTYIIUX PACTEHUH, aKBapHyM
KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «3ydenue u onucanue ypOo03KOCUCTEMBD.

JlabopaTopnas padora «/I3yueHue pazHoOOpa3usi MEJIKHUX I[OYBEHHbIX
YJIGHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeust «ODKCKypcusi B THUNOMYHBIA OuoreoneHo3 (B ayOpasy,
Oepe3HsiK, eJTbHUK, HAa CyXOAO0JbHBIN WM MONMEHHBIH JIyT, 03€p0, 60JI0TO)».

IKCKYpCcUsl «IKCKYpPCHUSI B arpodKOCUCTEMY (HA MOJIE WM B TEIUIMYHOE
XO3SIHCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — oOmiermanerapras 00oyiouka 3eMi, rJe CYIIECTBYET WU
CylllecTBOBaJia >Xu3Hb. Pa3Butue mpencraBieHuii o Omocdepe B Tpymax 0.
3tocca. Yuenue B. W. Bepnanuckoro o 6mocdepe. O6mactu 6uochepsl u eé
cocrtas. JKuBoe BemecTBo Ouocdepsl U ero GyHKIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdepsl. OcoO0eHHOCTH Ouochepsl
KaK TJ00aJbHOM JKOCHCTeMBI. JluHamHuueckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB U OHOreOXMMHUYECKHE ILMKIBI (yriaepoda, azoTa).
PutMugHOCTS sIBIICHHI B OHnocdepe.

3oHanbHOCTE Ounocdepnl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIIM:
TYHIpa, XBOWHBIE Jieca, CMEIIAHHBIE M MIMPOKOJMCTBEHHBIC J€ca, CTElH,
CaBaHHBI, MYCTHIHU, TPOMTUYECKHUE Jieca, BBICOKOTOPhs. KimMar, pacTuTenbHbIN
Y KUBOTHBIA MUP OMOMOB CYIIIH.

Ctpyktypa W (QYHKIMS JKUBBIX CHCTEM, OIEHKA HX PECypCHOTO
noTeHIana u 6uochepHbIx GyHKIUH.



JemoHCcTpauumn

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabnuup! u cxemsl: «I'eocdepsl 3eman», «KpyroBopoT azoTta B npupojie»,
«KpyroBopot yriepona B npupoae», «KpyroBopoT KHCIOpoAa B MHPHUPOAE»,
«KpyroBopoT BoasI B mpupoie», «OCHOBHBIE OMOMEBI cymimy», « KimmMmarnaeckue
rosica 3emuny, «Tynnpar, «Tairay, «CMenaHHbIi aecy,
«1InpOKOTMCTBEHHBII Jecy, «Cremnby, «CaBaHHa, «TycTbiHY,
«Tporuueckuu Jiec.

O6opynoBanue: repbapuM pacTeHUW pa3HbBIX OHOMOB, KOJUICKIIUU
KUBOTHBIX.

Tema 11. HestoBek M OKpyxa0LIas cpeaa

DKOJIOTUYECKUE KPU3UCHl M WX NpUYMHBL. BosznelicTBue yenoBeka Ha
ouocgepy. 3arpsizHeHue Bo3AylIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoIHOUW cpeabsl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. Oxpana
MTOYBEHHBIX pecypcoB. MI3MeHeHHe Kiumara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIM M JKMUBOTHBIM MHUD.
OxpaHa pacTUTEIBHOTO U YKUBOTHOTO Mupa. OCHOBHBIE MPUHLHUIBI OXPAHBI
npupoasl. Kpacubie kauru. Oco0o oxpaHsieMble TPHUPOAHBIC TEPPUTOPUU
(OOIIT). borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHBIC MPUHITUIIBEI YCTOMUUBOTO Pa3BUTHUS YEOBEUECTBA U MPUPO/IBI.
PanmonanbHoe  IPUPOJOMOIB30BAHUE U COXpAaHEHHE  OHOJIOTHYECKOIo
pazHooOpasus 3emumn. OOIIHE 3aKOHOMEPHOCTH TJIO0ANTBHBIX SKOJOTHYCCKHUX
Kpu3nucoB. (OCOOEHHOCTHM COBPEMEHHOIO KpU3UCa M €ro  BEpOSTHbIC
MOCJIE/ICTBHUS.

Pa3zBuTne METOAOB MOHUTOPHMHIA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle ucciedoeanusi nepexooa K pecypcocoepezarowiels u
KOHKYPEHMOCHOCcoOHot  2HepeemuKke.  buonocuueckoe  pasnoobpasue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusaroujue
docmyn K uHgopmayuu no COCMOAHUN OMOENbHbIX U008 U IKOCUCHIEM.
OcHogbl  3KOpeabunumayuu  dKocucmem U cnocob6os  6opvoOLL ¢
buonogpexcoeHuamuy. PekoHcmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuubl W cxeMbl: «3arpsi3HeHHE aTMocdepbl», «3arpsi3HEHue
ruapocdepb», «3arpssHeHue nouBb», «llapaukoBeiii 3ddext», «Ocobdo
OXpaHsieMbl€ NPUPOTHBIE TEPPUTOPUNY», «MOJENIN yIPaBIIEMOI0 MUPAY.

Oo6opynoBanue: ¢Gotorpadguu OXpaHsIEMbIX PaCTeHUN M >KHBOTHBIX KpacHoii
kHuru Poccuiickon ®enepanuu, KpacHoW KHUTHM perHoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOyyYaroImMUMHUCA TpOrpaMM CpeAHEro oOIero oOpa30BaHUs: JUYHOCTHBIE,
METanpeIMETHBIE U TPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHUS MPOTPAMMBbI IO
OMOJIOTHUHU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIONINE: OCO3HAHNE O0YUYaIOIIUMHUCS
POCCUHCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOINPEIEICHUIO, Haluuyue momusayuu K OOy4YEHHIO
OMOJIOTUH, YereHanpasieHHoe pa3eumue BHYyTPEHHUX YOEKIEHNUI JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TpPAAUIUNA  Ppa3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYalOlUXCs
PYKOBOJCTBOBaTbCA B  CBOEH  JEATEIBHOCTH  II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, MPUCYIIMMH CHUCTEME OHOJOTMYECKOrOo OOpa30BAHMS, HalUUUe
npasoco3HaHus SKOJOTUYECKON KYIbTYPbl, CHOCOOHOCMU Ccmasumb UEIH U
CTPOUTH )KU3HECHHBIC ILJIAHBI.

JIndHOCTHBIE  pE3yJbTaTbl OCBOCHHS MPOrpaMMbl MO  OHUOJOTHH
JOCTUTAIOTCSI B €IMHCTBE Y4YEOHOM M BOCHUTATEIHLHOW JESATEILHOCTH B
COOTBETCTBUM C  TPAAUIUOHHBIMU  POCCUUCKUMHU  COI[MOKYJIHTYPHBIMH,
UCTOPUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHSATHIMU B
oOlIllecTBE MpaBWJIaMU M HOPMAaMH TOBEACHHUS U CIIOCOOCTBYIOT IpoIleccam
CaMOIIO3HAaHUs, CAaMOBOCIIMTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
MO3UIMU JIMYHOCTH, MATPUOTU3MA U YBAKEHUS K 3aKOHY U MPABOMOPSIIKY,
YEJIOBEKY TPYyJa U CTapllieMy IMOKOJEHUIO, B3AaUMHOIO YBAXKECHUS, OEPEKHOTO
OTHOILIIEHUS] K KyJIbTYpPHOMY HACIEIWI0 W TPAJULUSIM MHOTOHAIIMOHAIBHOTO
Hapojaa Poccuiickon @enepanuu, Npupoae U OKPYKAKOILIEH Cpeae.

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHUSA Y4ueOHOro mpeameTa «buomorus
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa,
paclMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEIBHOCTH B IIpoliecce
peanu3alui OCHOBHBIX HAINpaBJICHUN BOCHUTATEIbHOU JEATETbHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:



c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUMA  OOydYaromerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO YJIEHa POCCUHUCKOT0 O0IIEeCTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHAa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATENbHOCTU IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M MIO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPEACNATh COOCTBEHHYIO TO3UIMI0 IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE YYUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O
B3aUMO/JICUCTBUS JIIO/ICH C pa3HBIMHU YOCXKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSMHU
U COI[MAJIbHBIM IOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBHIMOJIHEHUS
y4eOHBIX, ITO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NpPH OOCYXIAEHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM IrpaXJaHCKOU WJICHTUYHOCTH,
MaTpuOTU3Ma, YBaXKEHUSI K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH IEpe]
Ponnnou, ropmoctu 3a cBOWM Kpail, cBOK PoauHy, CBOW S3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 K TaMSITHUKAM
MPUPOJBI, TOCTUXKEHUSIM Poccun B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyXe;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHWOJOTHU, TMOHUMAHUS 3HAYCHHUS OMOJIOTMHM B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTRA;

ujeiHas yoexxa€HHOCTh, TOTOBHOCTh K CIY>K€HHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CITOCOOHOCTH OIICHWBATh CUTYAIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIErO;



OTBETCTBEHHOE OTHOIICHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS LEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaauuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUasl S3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

NOHUMAHHE HMOIMOHAIBHOTO BO3ICHCTBUS KUBOW MNPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJIICHUE
MPOSIBIIATH Ka4€CTBa TBOPUYECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJILTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

NOHUMaHUE W peaju3anus 30pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  mUTaHWE, COOJIOJEHHWE TUTMEHMYECKMX TpPaBWJI U HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryjspHas Quindeckas
AKTUBHOCTb), OE€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

NOHUMAHHE LEHHOCTH TMPaBWJI HWHIMBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30IacHOr0 TOBEACHUS B CHUTYaIUSX, YTIPOXKAIOIIMX 30POBBI0O U KU3HU
JIIOICH;

OCO3HAHHWE  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIYEK
(yrmoTpeOmneHus ajJKoroJsi, HAPKOTUKOB, KypEHUS );

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYY, OCO3HAHHE [IEHHOCTH MacTEepPCTBa, TPYAO0JIIO0UE;

TOTOBHOCTh K AKTMBHOM JEATEIBHOCTA TEXHOJIOTMYECKON U COLUUAIBHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, MJIAHUPOBATH U
CaMOCTOSITEIIHO BBITIOIHATH TaKyIO AESATEIbHOCTD;

HHTEpEC K pa3iuuHbiM cdepaM npodecCuoHaIbHON JesATeNbHOCTH,
yMEHHUE COBEPILATh OCO3HAHHBIN BBIOOp Oynyiiei npodeccun U peannu3oBbIBaTh
COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPa30BaHUIO Ha
MNPOTSKECHUU BCEU KU3HU;

7) IKOJOrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11e71eco00pa3HOe OTHOIIEHHWE K MPHUPOJEe KaK HUCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHUS;

MOBBINICHUE YPOBHS HKOJIOTHYECKON KyJNbTYphI: TPUOOPETCHHUE OIBITA
IJJAHUPOBAHMSI TIOCTYNIKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEICTBHI Jis
OKpY>KaroILlEH Cpe.ibl;



OCO3HaHHUE TI00aTBHOTO XapaKTepa dKOJOTHYEeCKHX MpoOieM U MyTel uX
peIIcHMS;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TpU PEUICHUU MpoOJieM, CBS3aHHBIX C PaIlMOHAIBHBIM
MPUPOIONONB30BaHUEM  (COONIOZCHHE TPaBUI TOBEACHUA B  MPHUPOJE,
HaIpaBJICHHBIX Ha COXPAHECHHWE PABHOBECHUS B DKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEpPHI);

aKTUBHOE HEMpUSATUE JCHCTBUN, NPUHOCALIUX BpENl OKpYXKarollen
IPUPOAHON CpeJie, YMEHHE TPOTrHO3UPOBATh HEOIArONpPUATHBIE KOJIOTUYECKHE
MTOCJICICTBHSI MPETPHHIMAEMBIX JECHCTBUN W TIPEIOTBPAIATh UX;

HAJIMYUE PA3BUTOTO  JKOJOTHYECKOTO  MBIIUICHUS, HKOJIOTUYECKOM
KyJbTYPBI, OIbITA JACSITEIBHOCTA SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMH B TO3HABATEIHHOM, KOMMYHUKATUBHON U COLIMAJIBHOMN
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKON  JIEATEILHOCTH
HKOJIOTMYECKOI HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOre
KYJBTYp, CHOCOOCTBYIOLIETO OCO3HAaHHIO CBOETO MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEPIIICHCTBOBAHKE SI3BIKOBOW M YHMTATEIbCKOW KYJIBTYPhI KaK CpElICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMH U TIO3HAHUS MUDA;

NOHUMaHUe crhenuuKy OUOJIOTMH KaK HayKd, OCO3HAHHS €€ pojii B
(GbOpMHpPOBAHNY PANMOHAIEHOTO HAYYHOTO MBIIIJICHUS, CO3TaHUH IIEIOCTHOTO
MpeCTaBICHUST 00 OKPYXKAIOIIEM MHpE Kak O €IWHCTBE MPUPOJIBI, YeTOBEKa U
oOI1iecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MTpoOsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH TSI COBPEMEHHOM ITUBUITU3AIIAH
oOecrieuyeHrss HOBOTO YPOBHS Pa3BUTHS MEIUITMHBI, CO3aHHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHA, CHOCOOHBIX pEIIaTh pPEeCypCHbIE MPOOIEMBI  Pa3BUTHUS
YeJIOBEUECTBA, MOMCKA MyTEeW BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MPOOIEM
u obecneyeHHs Tepexoja K YCTOWYMBOMY PAa3BUTHIO, PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOTHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJIOTMUECKUX 3HAHUW B IEIAX
MOBBIMICHUST OOMIEeH KYyJIbTYphl, €CTECTBEHHO-HAYYHOM T'PAMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIMOHAJIbHOM  TPAMOTHOCTH  OOydYarommxcs,
dbopmMupyemoil npu U3y4eHur OUOJIOTHY;



[IOHMMAHUE  CYIIHOCTM  METOAOB  TIO3HAHMS, HCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIB30BaTh MOJIydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOAIINX B HEM
U3MEHEHHI, yMEHUE JieJ1aTh 00OCHOBAHHBIC 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
(aKkTOB ¥ UMEIOIIUXCSI TAHHBIX C LIEIBI0 OMYyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBh CAMOCTOSITENBHO MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
penieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAaHUE LICHHOCTU HAayYHOM JEATEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO IEITEIbHOCTh UHIUBUYAJIBHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAaHUN MO OMOJIOTHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie  pe3yJbTaTbl  OCBOEHUSI  y4eOHOTrO  Ipeamera
«buonorus» BKIIOYAIOT: 3HAYMMBIE i1  (DOPMHUPOBAHHUS MHPOBO33PCHHS
oOyJaromuxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHSATHS, OTPaXKAIOIIKE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUBUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (akT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIEIOBaHME, HAOIIOJIEHUE, U3MEpEHUE,
DKCIIEPUMEHT U JpYyrue);  yHHUBEpPCAIbHBbIE  ydeOHbIE  JCUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIE), 00€CIICUNBAIOIINEC
dbopmupoBanre (PyHKIIMOHATBHON TPAaMOTHOCTH M COLMAbHON KOMITETEHIIUU
0o0ydJarommxcsi;  COCOOHOCTh  OOYYarOIIMXCS  UCMOJBb30BaTh  OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN M COIMATLHOM MPaKTHKE.

B pesynprate w3ydeHus OWOJOTHM HaA YPOBHE CpPEIHEro 0OIIero
oOpazoBaHusi y oOyudaromierocssi OyayT chOpMUPOBAaHBI TO3HABATEIbHBIC
YHUBEpCAIbHBIC Yy4YeOHBbIC JCHCTBHSA, KOMMYHHKATUBHBIC YHHBEPCAIbHBIC
ydeOHbIC JCHCTBUS, PETYISTUBHBIC YHHBEPCAIbHBIE YydYeOHBIC JICHCTBUS,
COBMECTHAsI J€ATEIbHOCTD.

MeranpeaMeTHbie pe3ybTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETo
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBjajeHue  YHHBEPCAJbHBIMM  Y4eOHBIMH  NO3HABATEIbHBLIMH
AEeCTBUSIMM:

1) 6azoBble JJOrHYecKHe JeiCTBHS:



CaMOCTOSATENbHO  (OopMyJIHpOBaTE H  aKTyaIM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTMYECKOTO MBIILICHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccuukamuu, 000OIIEeHMs), PaCKpPhIBAThH
CMBICJT OHMOJIOTMUECKHX TOHATHUH (BBIICIATH WX XapakTEpPHBbIC MPU3HAKH,
YCTaHABJIMBATH CBSI3U C APYTHMH MMOHATHSIMH ),

OMpeNeNsaTh 1LeNU JAESITeNIbHOCTH, 3ajJaBasi MapaMeTpbl U KPUTEPUU UX
JOCTH)KEHUS, COOTHOCHTH PE3yJbTaThl JACSATENIBHOCTU C TOCTaBICHHBIMU
HEJSIMU;

HCTIONL30BaTh OHOJIOTUYECKUE TOHSATUS [Ji1 OOBsICHEHHS (HaKTOB U
SABJICHUUN KUBOW MPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHSATh  CXEMHO-MOJICTIBHBIE  CPEICTBA  JJIs  TPEACTABICHUS
CYIIIECTBEHHBIX CBS3CH M OTHOIICHHWHA B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TaKkKe TMPOTHUBOPEUUH PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepHaTbHBIX M HEMATePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3yNbTATOB LIEJISM, OIIEHUBATh PUCKU MOCIIEICTBUM IEITEIbHOCTH;

KOOPJIMHUPOBATh M  BBIMOJHATH Pa0OTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0OBATEIbCKHE ICHCTBUS:

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIHCKOM u MPOEKTHOMN
NEATEeIbHOCTH, HaBbIKAMHM  pa3pelieHus  mOpo0jeM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITCIIBHOMY IOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX
3aJ1a4, MPUMCHCHHIO Pa3IMYHBIX METOOB ITO3HAHUS;

WCIIOJIh30BaTh PA3IMYHBIC BUABI JIEATETLHOCTH TIO TIOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIlui, MPeoOpa30BaHUI0 U MPUMEHEHUI0 B YYCOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

dbopMHupOBaTE ~ HAYYHBIA  THN  MBIIIICHUS,  BIAAETh  HAy4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH TMMOHATUSIMHI U METOJIAMU;

CTaBUTh W (OPMYIMPOBATh COOCTBEHHBIE 3a/layd B 00pa30oBaTEIHHOM
NESTETPHOCTH U KU3HEHHBIX CUTYAIUAX;



BBISIBIIATh TPUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJIHM3WpPOBATh 3a/ady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HaXOAUTh apTyMEHTHI IS JT0Ka3aTeIhCTBA
CBOUX YTBEPKICHHM, 3a1aBaTh NapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAJIN3UPOBAaTh TIOJYYECHHbIE B XOJI€ PEIICHHs 3aJaud pPe3yJIbTaThl,
KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHCHUEC B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH EJICHANIPABICHHBINA MMOUCK MEPEHOCA CPENICTB U CIIOCOOOB
JENUCTBUA B MPOPECCUOHAIBHYIO CPENY;

YMETh TIEPEHOCHUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECKYIO 00JIacTH
KU3HEICATCIHHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHMHAIIBHBIE TTOIXObI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmanmeii:

OpHEHTHUPOBAThCS B PA3NMUYHBIX WMCTOYHWKAX WHpOpMauu (TEeKCTe
y4eOHOTO TMOCOOMs, HAyYHO-TIOMYJSIPHOM  JHUTeparype, OHOIOTHYECKUX
CJIOBApAX M CIIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B VHTepHere),
aHATM3UPOBaTh HMH(POPMAIIUIO PA3TUYHBIX BHUAOB W (OPM TPEACTABICHHUS,
KPUTHYECKH OIEHUBATH €€ JOCTOBEPHOCTH M HEPOTHUBOPECUNBOCTH;

dbopMyIHpOBaTH 3aITPOCH] U IPUMEHSTH Pa3TUYHBIC METO/IbI IIPU TTOUCKE U
oTbope Ouojornyeckor uHPOpMaMK, HEOOXOAMMOM JUISl  BBITOJTHEHUS
y4eOHBIX 33J1a4;

MpruoOpeTaTh OMBIT MCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUHA, COBEPIIEHCTBOBATh KYJIBTYPY AKTHBHOTO  HCIIOJIb30BaHUS
Pa3ITUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAIbHYIO (OpMY TpeICTaBICHUS
Oouosiornyecko wuHbopmanuu (cxembl, rpaduKd, gUarpaMMbl, TaOIUIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KauyeCTBE CpeACTBa Npu paboTe ¢
Oouonornyeckod wHGOpPMAIUEH: TPUMEHATh XUMHYECKUE, (U3MUECKHE W
MaTeMaTHYeCKHE 3HaKU U CUMBOJIbI, (JOpMYJIbl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh M TPEOOpPa30OBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIIQJICTh  HABBIKAMH  pACIIO3HABAHUS W 3alUTBl  WHGOpPMAIIHH,
nH()OPMAITMOHHOM 0€30TTaCHOCTH JIMYHOCTH.

OBJajieHue YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM JI€CTBUSIMU:

1) oO1enne:



OCYIIECTBIISITh KOMMYHHUKAallUM BO Bcex cdepax KHU3HU, AKTUBHO
Y4acTBOBaTh B JHAJOTe€ WM JTUCKYCCHHM MO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBaTh  CYXKJIEHUS OTHOCHUTEIBHO
BBIIIOJIHEHUS [IPEAJIaracMoM 3a7a4i, yYUTHIBATh NHTEPECHI U COTJIaCOBAaHHOCTH
MO3ULUNA JPYTUX YYACTHUKOB JUAJIOra WA JUCKYCCUN);

pacno3HaBaTh HEBepOaJbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTyaluH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU IIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICHCTBUS, IOHUMATh
HaMEpeHusi JApYyrux JIOJeH, TNpOSBIATh YBAXUTEIBHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU GpopMe (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAsl 1eSITeJbHOCTh:

MOHUMATh W HWCHOJb30BAaTh  IMPEUMYIIECTBA  KOMaHIHOM U
WHIUBUYyaIbHOM pabOThl TpH  pPElICHUH OHOJIOTMYECKOW  MpoOJIeMBI,
00OCHOBBIBATh HEOOXOAUMOCTh IIPUMEHEHUS IPyIIIOBBIX bopm
B3aUMOJEHCTBUSI IPU pEeLICHUH yueOHOM 3a/1auH;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KAXKJOTO WIEHA KOJUIEKTUBA;

OPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenenaTb poid ¢ y4€TOM MHEHUN YYaCTHHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIa/Ja M KaXKIOTO y4YaCTHHKAa KOMAHJIbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLICHUBATh HJEH C IO3UIMU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh TO3UTUBHOE CTPATETHYECKOE TIOBEJIEHUE B Pa3IUYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBiaieHUe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

1) camoopraHu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIS BBIABJICHHUS MPOOJIEM U MX
pelIeHus B )KU3HEHHBIX U YY€OHbIX CUTYaIUsIX;

BbIOMpaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHWM IIEJIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JIEMCTBHSIX U IMOCTYNKAX MO OTHOILIEHHIO K )KUBOW MPUPO/IE,
CBOEMY 37I0POBBIO U 3/10POBBIO OKPYKAOIINX;



CaMOCTOSITEIBHO ~ OCYIIECTBIIATh  IMO3HABATEIBHYIK)  JIESITEIbHOCT,
BBISIBIIATh TIPOOJIEMBI, CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIC 3aJaud B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIHUSX;

CaMOCTOSTENIbHO COCTaBJIATh IUIAH pEHIeHUs TpoOiemMbl €  y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpaTh paMKd  y4yeOHOTro TpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

Jenatb ~ OCO3HAHHBIA  BBIOOpP,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOU IPYAUIIMU B
pPa3HBIX 00JIACTSIX 3HAHWM, MOCTOSHHO IOBBIINIATH CBOM 0Opa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISIM;

BJQJ€Th HAaBBIKAMHU IIO3HABATEIbHOM peIeKCHH KaK OCO3HaHUSA
COBEPIIAEMBIX JCUCTBUM W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTaTOB M
OCHOBAHUM, UCIIOIB30BaTh MPUEMBI PeIECKCUU JIJIsl OLICHKH CUTYyallluH, BEIOOpa
BEPHOI'0O PELICHHUS;

yMETh OIIEHHWBATh PUCKA U CBOEBPEMEHHO MPUHHMATh PEIICHUS MO HX
CHMXKEHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYrUX TPU aHAIU3E PE3yIbTATOB
NEATEIbHOCTH;

3) npuHsATHE Ce0sl U APYTUX:

NPUHUMATH Ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU AHAIN3E PE3yJIbTATOB
NEATEIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLITUOKH;

pa3BUBATh CITIOCOOHOCTh TOHUMATh MUP C TTO3UIIMH JPYTOTO YeTIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yNbTaThl OCBOSHHS COJEp)KaHUs y4eOHOTO MpeaMeTa
«buonorus» Ha yrayOJnEHHOM YpOBHE OPHEHTHPOBaHbBI Ha oOecreueHue
npodunabHOro oOyueHusi oOywatomuxcs Ouonorud. OHHU  BKIIOYAIOT:
crenuduIeckue A OMOJOTHN HAyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUI
0 OCBOCHHUIO, UWHTEpHpeTaluu ¥ NpeoOpa3oBaHUIO  3HAHWW, BHJBI



JEATEIBbHOCTH O MOJYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3IUYHBIX
y4eOHBIX, a TaKke B pEaNbHBIX JKU3HEHHBIX cHUTyanusx. I[IpenMerHbie
pe3yJIbTaThl MIPEICTABIEHBI IO FOJJaM U3yYEHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS y4yeOHOro mnpenmera «buosorus» B
10 knacce nOMKHBI OTPAKATH:

chOpPMUPOBAHHOCTh 3HAHUM O MECTe M POJU OWUOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B
NO3HAHUM 3aKOHOB TNPUPOJABl W  PEUICHUH MpoOJeEM palMOHAIbHOIO
OPUPOJIONIOIB30BAaHUS, O BKJIAJE€ POCCHUICKUX U 3apyO€KHBIX YUEHBIX B
pa3BUTHE OUOJIOTUH;

BJIQJICHUE CHUCTEMOM OHMOJIOTMYECKMX 3HAHWM, KOTOpas BKIIIOYAET:
OCHOBOIOJIararume OUOJIOTHYECKUE TEPMUHBI U TOHATUS (PKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, FOMEOCTa3, CaMOPETYJIALNs, CaMOBOCIPOU3BEICHUE,
HaCJIEICTBEHHOCTh, H3MEHYMBOCTh, POCT U PAa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnetounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas
Teopust HacnencTBeHHocT T. Moprana), yuenus (H. Y. BaBunoBa — o nenTpax
MHOT0oOOpa3usi U  TNPOUCXOXKIAEHUS  KYJIbTYPHBIX  PAcTEHUM), 3aKOHBI
(ennHOOOpa3usi MOTOMKOB IEPBOI0O MOKOJIEHUS, PaCUICINIEHUS, YUCTOThI TaMET,
HE3aBUCUMOTO HacnenoBanusd [. Mengens, TOMOJIOTUYECKUX pSJOB B
HacieAcTBeHHOM — m3meHuumBocth  H. WM. BaBunoBa),  npuHUHUIBI
(KOMIIIIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIAMH HAy4HOI'O IMO3HAHMSI, UCIIOJIb3YEMBIX B
OMOJIOTrMYECKUX MCCIEIOBAHUAX JKUBBIX OOBEKTOB (ONHCaHUE, H3MEpPEHUE,
HaOJI0JICHHE, DKCIIEPUMEHT);

YMEHUE BBIJENATh CYIIECTBEHHBIE PU3HAKU: BUPYCOB, KIETOK MPOKAPUOT
U DYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHCJIE
OaxTepuil, rpuOOB, pacTEHUI, *KUBOTHBIX W YEJIOBEKAa, CTPOCHHUS OpPraHOB U
CUCTEM  OpraHOB  pAacCTeHHUW,  HKUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOIUX B OpraHM3Max pacTEeHUM, >KUBOTHBIX U
YeJioBeKa, OMOJIOTMUECKMX TMpolieccoB: OOMeHa BemecTB (MeTaboau3Mm),
MIpPEBpAIICHHs] dHEPTUU, OPOKEHUSI, aBTOTPO(HOTO M TETEPOTPO(HOTO THUIIOB
nuTaHus, (QOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a, TaMeTOreHesa,
AMOpHOreHesa, NOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHAMBUYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3auMOICHCTBHS T'€HOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0Pa;

YMEHHUE YCTaHaBIIMBAaTh B3aUMOCBSA3M MEXKIy OPraHOMAAMH KIETKH M UX
(YHKIMSAMH, CTPOCHHEM KIETOK pa3HbIX TKaHEH W UX (QYHKIUSMHU, MEXIY
OpraHaMHM M CUCTEMaMH OpPraHOB y PACTEHUM, KMBOTHBIX U YEJIOBEKAa U MX



GYHKIIUSAME, MEXKIY CHCTEMaMH OpPraHOB M WX (DYHKITUSMHU, MEXAY dTaraMu
oOMEHa BEMIECTB, JTamamMd KIETOYHOTO IMKJIAa ¥ JKU3HEHHBIX IIMKJIOB
OpraHU3MOB, ATanaMu 3MOPUOHAIBHOTO PA3BUTHS, T€HOTUIIOM U (DEHOTHUIIOM,
dbeHoTuroM u pakTopaMu cpeibl OOUTAHMS;

YMEHUE BBISBIATHh OTJIMYUTEIbHBIC IPU3HAKH KUBBIX CUCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHUE HCMOJIb30BATh COOTBETCTBYIOIIME APTYMEHTBI, OHMOJIOTMUYECKYIO
TEPMHUHOJIOTMIO M CHUMBOJIMKY JIJIsi JOKa3aTelbCTBAa POJICTBA OPTraHU3MOB
Pa3HbIX CUCTEMAaTHUYECKUX TPYIIIL;

YyMEHHE pemaTh OWOJIOTHMYECKHE 3a7aud, BBIIBIATH MPUIHHHO-
CIICICTBCHHBIC CBSI3M MEXKIY HCCICTYEMBIMU OMOJIOTHYECKUMHU TIPOIECCaMU |
SABJICHUSIMU, JIeJIaTh BBIBOJBI M TPOTHO3bI HA OCHOBAHWU TMOJIYYEHHBIX
pE3yNbTaTOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThI, COOMIOAATh
MpaBuiia Mpy padoTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPITh HMX OSKCICPUMEHTATLHBIMU
cpenctBamu, (Gopmynupys Lelb MCCIEIOBAaHUS, aHAIU3UPOBATH IMOJTYyYEHHBIC
pe3yNbTaThl U JACNIaTh BHIBOIBI;

YMEHHE y4acTBOBAaTh B Y4E€OHO-UCCIIEAOBATEILCKOM paboTe 1Mo OHOJIOTHH,
AKOJIOTUH ¥ MEIUIIMHE, TTPOBOIMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTABISITH  TMOJYyYCHHbIE pPE3yJbTaThl Ha  YUYCHUYECKUX
KOH(DEpEeHITUSX;

YMEHHUE OIEHWBATh ITHUYECKUE ACTIEKThI COBPEMEHHBIX HCCIIEOBAaHUMN B
objmact  OWMOJIOTMM W MEIWIWHBI  (KIIOHUPOBAHHWE, HCKYCCTBEHHOE
OIJIOZAOTBOPEHHUE, HAMIPABIEHHOE U3MEHEHUE T€HOMAa U CO3/IaHUE TPAHCTEHHBIX
OpraHu3MOB);

yYMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp Oymyiel mpodeccruoHaaIbHOM
JNESITCIPHOCTH B 00JacTM  OMOJOTHMH, MCOUIMHEBI, OHWOTEXHOJIOTHH,
BETCPUHAPHH, CEITBLCKOTO XO03SHCTBA, MUIIEBON MPOMBIIIUICHHOCTH, YITYOJISITh
MO3HABATENIbHBIII ~ MHTEpPEC, HANpaBJIEHHBII Ha  OCO3HAHHBIA  BBHIOOD
COOTBETCTBYIOIIEH MPohecCuu U MPOIOKEHHE OUOJIOTHYECKOTO 00pa30BaHUS
B OpraHU3ANMIX CPEAHETO MPO(HECCHOHATHFHOTO U BBICIIIETO 00pa30BaHUsI.

[IpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOro mpeameta «buosorus» B
11 Knacce NOJXHBI OTPAXKATE:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOM E€CTECTBEHHO-HAYyYHOUN
KapTUHBI MHUpPA, B MO3HAHWH 3aKOHOB TPHUPOABI W PEIICHUH SKOJOTUYECKUX
npo0siieM 4YeloBeuecTBa, a TakKe B PEIICeHUWH BONPOCOB PalMOHAIBLHOTO



MIPUPOONIONIL30BaHNs, W B (OPMHUPOBAHUM IIEHHOCTHOTO OTHOIICHHUS K
MPUPOJIE, OOIIECTBY, YETOBEKY, O BKJIAJE POCCUHUCKHUX M 3apYyOCIKHBIX YIEHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTHUH;

yMEHHUE BIIAJIETh CUCTEMON OMOJIOTMUECKMX 3HAHUM, KOTOpas BKIIIOYAET
ompeneeH!s] W MOHUMaHUE CYIIHOCTA OCHOBOTIOJNATAIONINX OWOJIOTHYECKUX
TEPMHUHOB U TOHATUN (BUA, dKOCUCTeMa, Omocdepa), 6MOTOTHUECKHE TEOPUU
(aBomonionHas teopuss Y. JlapBuHa, CHUHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeepuoBa — o0 MyTsAX W HampabieHUsX 3Boiwonuu, B.U.
Bepuajnckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOT0 paBHOBecHs Jx. Xapau
u B. BaiinOepra, 3apojsieBoro cxoactsa K. M. bapa), npaBuina (MuHUMyMa
1O. JInbuxa, 7K0NIOrM4ecKoil MUpaMUIbl SHEPTHH ), TUIOTE3bI (TUIIOTE3a «MUpPA
PHK» V. I'mnGepta);

YMEHHUE  BIAJETh OCHOBHBIMM  METOJAMH  HAy4dHOTO  IIO3HAHUS,
WCTIONB3YeMbIMU B OWOJOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB W
AKOCHUCTEM (OMHUCaHuEe, W3MEpEHHe, HAOI0ICHUE, DKCIEPUMEHT), CIoco0aMu
BBISIBJICHUS U OIIEHKU aHTPOTOTEHHBIX U3BMEHEHUN B PUPOJIE;

YMEHHUE BBIICTSATh CYIIECTBEHHBIC NPHU3HAKHU: BHUIOB, OHUOTEOIEHO30B,
AKOCUCTEM U Ouochephl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJI0NaTPUYECKOTO u CUMITATPUYECKOTO
BUJI000pA30BaHUsI, BIUSHHUS JBIDKYIIMX CHJI DBOJIOIMM HAa TEHO(POH]
MOMYJISIIIUN, TPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOMTaHMUs, YepEAOBAHUS
HaIpaBJICHU HBOJIOLMHM, KPYrOoBOPOTa BEIIECTB M TOTOKA DJSHEPrUU B
AKOCHCTEMAX;

YMEHHME YCTaHABJIMBATh B3aWMOCBSI3M MEXAY IpOIleCCaMU JBOJIOLINH,
JBIDKYIIMUMU CUJIAMH aHTPOIOT€HE3a, KOMIIOHEHTaMHU Pa3UYHBbIX IKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTENBbHBIC TPHU3HAKK  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpejie OOMTaHUs, aOMOTHYECKUX U OMOTUYECKUX
KOMITOHEHTOB JKOCHUCTEM, B3aMMOCBSI3€d OpPraHM3MOB B COOOIIECTBAX,
AHTPONOTE€HHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCTOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTHUI0O W CHUMBOJIMKY JUIsl JIOKa3aTelbCTBAa POJACTBA OPraHU3MOB
pa3HBIX CHCTEMAaTHUYECKUX TPYII, B3aMMOCBS3W OPraHU3MOB U  CPEJIbI
oOWTaHus, €IUHCTBA YEJIOBEUECKHMX pac, HEOOXOJUMOCTH COXpaHEHUS
MHOT000pa3usi BUJIOB M SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOLI U
YeJI0BEYECTBA;

YyMEHUE pemarh OWOJIOTMYECKHE 3aJaud, BBISBISATH MPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXKIY UCCIENyEeMbIMU OMOJIOTMYECKMMHU MPOLECCaMU U



SBIICHUSIMU, JIeJaTh BBIBOJBI W TPOTHO3bI HA OCHOBAaHHHM MOJYYEHHBIX
pE3ybTaTOB;

YMEHHUE BBIMIOJIHATH Ja00OpaTOpHBbIE U MpaKTUYeCKue padoThl, COOMIOAATH
paBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HUX SKCIEPUMEHTAIHLHBIMU
cpeactBamu, (GopMynHpys Ledb HUCCICNOBAaHUS, aHAJIM3UPOBATH MOJIYYCHHBIC
pe3yNbTaThl U JENaTh BHIBOJIBI,

yMEHHUE y4acTBOBATh B Y4EOHO-UCCIIEA0BATENBCKOM paboTe 1Mo OUoIoruwy,
AKOJIOTUU M MEIUIIMHE, TPOBOJMMON Ha 0a3e MIKOIbHBIX HAYyYHBIX OOIIECTB, U
nyOJMYHO TPEACTABIATh TMOJYYCHHBIE pE3ylbTaThl Ha  YYEHHYECKHX
KOH(epeHUHUsIX;

YMEHHE OLECHUBATh THUIIOTE3bl U TEOPUU O THPOUCXOXKJECHUU >KU3HHU,
YelloBeKa M 4YEJNOBEYECKUX pac, O NpUYMHAX, IOCIEACTBUAX M cIocobax
MpEeA0TBpAlICHUS TJI00AIbHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BHIOOP Oyayliel mpodeccruoHanbHON
JAESTENbHOCTY B 00JAacTH OHWOJOTHH, OJKOJIOTHUH, MPUPOAOIOIb30BAHUS,
MEAMILINHBI, ONOTEXHOJIOTUH, ICUXOJIOTHH, BETEPUHAPUH, CEJIbCKOTO XO035ICTBa,
OUIIEBOM  MPOMBIIUIEHHOCTH,  yIayOJdsTh  NO3HABaTENIbHBIM  MHTEpeC,
HaIlpaBJEHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIONIIEH mpodeccun u
MPOJOHKEHHE OMOJOTHYECKOr0 00pa3oBaHUsI B OpPraHU3aIUsAX CPEIHETO
po(heCCUOHATILHOTO U BBICIIET0 00pa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne ni/n

g B~ W0 DN

10

11

12
13
14
15

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

buonorus xak Hayka

JKuBbie cucTeMbI U UX U3yUYEHHUE
buonorus kinetku

XuMuuecKasi OpraHu3anust KIeTK!
Crtpoenue u GyHKIMU KIETKU

OOMeH BelIeCcTB U NMPEeBpallleHUE SJHEPTUHU B
KIIETKE

Hacnencreennas unpopmanus u
peanmzanus €€ B KIIETKE

JKn3HEHHBI IHKII KIIETKU
CrpoeHune U QyHKIIMH OpraHU3MOB
Pa3smHOXeHME U pa3BUTHE OPraHU3MOB

I'emetnka — HayKa 0 HaCJICACTBCHHOCTH U
HU3MEHYUBOCTU OPraHU3MOB

3aKOHOMEPHOCTHU HACIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHYUBOCTH
I'enetnka yenoBeka

CCJ'ICKL[I/ISI OpTraHnu3MOB

KoaudecTBO 4acoB

Bcero

10

10

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEKTPOHHbBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl



16 buorexHonorua u cuuTeTHYECKast OMOIOrus

17 PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KITACC

Ne i/

9

10
11
12

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

Bapox(z[eHHe H Pa3BUTUC IBOJIIOIMMOHHBIX
HpeHCTaBHCHI/Iﬁ B Onosiornu

MuUKpO3BONIOLHS U €€ PE3YIbTAThI
Maxkpo3BOIOLINS U €€ PE3YIIbTATHI

[IpoucxoxaeHue u pa3BUTHE KU3HHA HA
3emiie

IIponcxoxaeHne 4eIoBeKa — aHTPOIIOTEHE3
DKOJIOrusl — HayKa O B3aUMOOTHOILIEHUSIX

OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM

C OKpY>Karolleu cpenou

Opranusmsl 1 cpesia OOUTaHUS

OKoJ0rus BUAOB U NOMYJIALHAN

DKOI0OTUA COOOIIECTB. DKOJIOTUIECKUAE
CUCTCMBI

buocdepa — rmobanpHast skocucTemMa
UYenoBek 1 OKpyKaromas cpea

PesepBHOE Bpemst

KoauuecTBO 4acoB

Bcero

14

15

10

12

102

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIEeKTPOHHbBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

buonorus kak KoMmjaeKcHas HayKa U Kak
4aCcTb COBPEMCHHOI'O O6H.[CCTBa

JKuBrle cucTEMBI U UX CBOMCTBA
YpoBHEBas OpraHu3aiysi >KUBbIX CUCTEM

Hcropust OTKpBITHA U U3Y4EHUS KIIETKHU.
Knerounas teopus

MeTo1bl MOJNIEKYISIPHOM U KIIETOYHOH
ouonorun. [Ipaktuueckas pabora
«M3yueHne MeTo0B KIETOYHOMN
Ouoznoruu (xpomarorpadus,
anekTpoopes, tupdhepeHnuaibHoe
ueHtpudyruposanue, [1L[P)»
XHWMHMYECKUH COCTAB KIIETKH

MI/IHCpaJ'IBHBIC BC€IICCTBA KJIICTKH, UX
Ounoyioruueckas POJib

Opraanyeckre BemecTBa KIETKH —
6enxu. JlabopaTopHas padora
«Ob6Hapyx’eHHne 6eJIKOB ¢ TOMOIIbIO
KayeCTBEHHBIX PEaKIHiD»

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

0.5

0.5

JlaTa
H3y4eHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15

16

17

18

19

CoiicTBa, KnaccupuKanys u GyHKIUN
0enkoB

OpraHI/I‘leCKI/Ie B€IICCTBA KJICTKHU —
YIJICBOAbI

OpFaHI/I‘-IeCKI/IC B€IICCTBA KJICTKHU —
JIMITM A BI

Hykneunossie kucnorsl. [JHK u PHK.
JlaboparopHas pabdora «MccnenoBanue
HYKJICUHOBBIX KHCJIOT, BBIICJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

Crpoenne u pynkiun ATD. Ipyrue
nykneosunrpudocdarsr (HTD)
Cexsenuponanue JIHK. MeTo bl

TCHOMHKHU, TPAHCKPUIITOMUKH,
IMPpOTCOMUKHU

MeTtob1 CTPYKTYpHOH OHONIOTHH

Tunel knerok. [Ipokapuornueckas
KJIETKa

CrpoeHne 3yKapuoTHUYECKOM KIIETKH.
[IpakTruyeckas padora «M3yueHue
CBOWCTB KJIETOYHOU MeMOpPaHbI»

[ToBepXHOCTHBIN anmapar KIeTKH

O,Z[HOMCM6p AHHBIC OPTaHOUABI KJICTKH.

[IpakTuueckas pabora «M13yyenue

ABWXKCHUS HUTOINNIa3MBbI B paCTUTCIIBHBIX

KJIICTKax»

0.5

0.5

0.5



20

21
22

23

24

25

26

27
28

HOHyaBTOHOMHbIe OpraHon bl KJICTKHU:
MUTOXOHAPUH, IIJIACTUIBI.

JlaboparopHas padora «MccnenoBanue 1
IUIa3MOJIM3a U JeTIIa3MOJH3a B

PaCTHTENBHBIX KICTKAX)»

HememOpaHHbIe opraHon/ibl KJIETKU
Crpoenue u GyHKLIUH s11ipa

CpaBHI/ITeJII)HaH XapaKTCPUCTHKA KJIICTOK
sykapuort. JlabopaTopHnas pabora
«M3ydeHne CTpOeHUs KIETOK Pa3INnYHbIX
OpPTraHUu3MOBY

AcCCUMUIISIIAA ¥ TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemecTs. JlabopaTopHas pabota
«M3ydyeHue KaTaaIuTHIECKON aKTUBHOCTH
(dbepMeHTOB (Ha mpuMepe aMuiIa3bl WK
KaTasas3bl)»

depMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO METab0I13Ma.
JIaGoparopHas pabota «3yuenue
(epMEeHTaTUBHOTO pacUIeTIICHUS
MEPOKCH/Ia BOJOPO/a B PACTUTENBHBIX U
KUBOTHBIX KJIETKaX»
Benku-akTuBaTOphI U OENKH-
UHTUOUTOPHI

ABTOTpOGHBINH TUII OOMEHA BEILIECTB

dorocunres

0.5

0.5

0.5



29

30

31

32

33

34

35

36

37

38

39

XemocunTe3. JJaboparopras pabota
«CpaBHeHue nporeccoB (poTocuHTE3a U
XEMOCHHTE32»

AHa’poOHbBIe opraHu3Mbl. Bubt
Opoxenus. JlabopaTopHas pabora
«CpaBHEHHUE TIPOIECCOB OPOKECHUS U
JIBIXAHUSD)

AdpoOHBIE OPraHU3Mbl. JTaIbI
SHEPreTHYecKoro ooMeHa

DHeprust MEMOPaHHOTO TPATUCHTA
nporoHoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI

Peaknun MaTpu4HOro cuHTE3a
Tpanckpunius — MaTpUYHBINA CHHTE3
PHK

Tpancasiuus u e€ sTarbl
KonupoBanue amunokucnot. Poib
pudocom B OuocuHTe3e Oenka
Opranuzanus reHoma y mpokapuor u
9yKapuoT

MonekynsipHble MEXaHU3MBbI SKCIIPECCUU
T€HOB y dYKapHOT

Bupycbl — BHEKJIETOUHBIE (POPMBI
KU3HU U OOJIUTaTHbIE Mapa3UTHI.
[IpakTuueckas pabora «Co3nanue
MOJIETIN BUpYyCa»

0.5

0.5



40

41

42
43

44

45

46

47
48

49

50

51

52

BupycHsle 3a06051eBaHUS YeIIOBEKa,
KUBOTHBIX, PACTCHUI
Hanorexnonoruu B 6uonoruu u
MEIULIMHE

JKU3HEHHBIN LUKII KIETKA
Marpuunsii cuares JJHK
XpomocoMsl. JTaboparopHas paboTa
«M3ydyeHre XpoMOCOM Ha TOTOBBIX
MHUKpOIIpenapaTax»

JleneHue KIeTKu — MHUTO3

Tune! knerok. Kapuokunes u
nutokuHe3. JlaboparopHas padora
«Habnronenrne MuTo3a B KJIeTKax
KOHYMKa KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

Perynsauus »kM3HEHHOTO LIUKJIA KIETOK
Opranusm Kak eUHOE 11eJI0€

Txanu pacrenuii. JlaboparopHas pabota
«M3ydeHne TKaHEH PACTEHUI

TxaHM KUBOTHBIX U YETOBEKA.
JIaGoparopHas pabota «3yuenue
TKaHEeH )KUBOTHBIX»

Opransl. CrcTeMBI OpraHoB.
JlabopaTtopHas pabota «3ydeHue
OpraHOB IIBETKOBOI'O PaCTEHUS»

Omnopa Tena opraHu3MoB

0.5

0.5

0.5

0.5

0.5



53
54

55

56

57

58

59

60
61
62

63

64

65
66
67

68

69

JIBr>KeHHE OpPraHu3MOB
IIntanue opraHu3MoB

IInTanne MO3BOHOYHEBIX JKUBOTHBIX.
[InmeBapuTenpHas CuCTEMa 4eJI0BEKa

HBIX&HI/IC OpraHnu3mMoB

I[I)IXaHI/IG ITO3BOHOYHBIX ) KUBOTHBIX U
YCJIIOBCKaA

TpancnopT BeliecTB y OpraHu3MoB

KpOBeHOCHaﬂ CHUCTEMaA IIO3BOHOYHBIX
JKHNBOTHBIX N YCJIOBCKA

Beinenenue y opranusmon
3amuTa y OpraHu3MoOB
NMMyHHas cucrema 4enoBeka

Pa3znpaxxumocTs u perynauus y
OpPraHHU3MOB

I'ymopasnbHast peryasius 1 SHI0KpUHHAs
crcTeMa KUBOTHBIX M YeJloBeKa

®opMbl pa3MHOXKEHHSI OPTaHU3MOB
[TonoBoe pa3zMHOXkEHNE
Meiio3

I'ameTorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas pabora
«3yueHne cTpoeHus MOJIOBBIX KIETOK
Ha TOTOBBIX MUKpOIIpEraparax»»

I/IH,Z[I/IBI/L[[yaJ'IBHOe Pa3BUTHEC OPraHU3MOB

0.5



70

71

72

73

74

75

76

77

— OHTOI'CHE3

3akiiajika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JINCTKOB

Poctu Pa3BUTHUC ) XUBOTHBIX.
JlaboparopHast pabota «BeisiBIeHUE
MPU3HAKOB CXOJICTBA 3apOIbIIIICH
MO3BOHOYHBIX KMBOTHBIX

PasMHOkeHUE U pa3BUTHE PACTEHUI.
JlaboparopHast pabora «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui)

I/ICTOpI/Iﬂ CTAHOBJICHUA U PA3BUTHUA
ICHCTUKH KaK HAyKH

OCHOBHbBIE TIOHATHS U CUMBOJIBI
reHetuku. JlabopatopHas padora

«/Ipo3oduia kak 00BEKT TEHETHIECKUX

HUCCIIETOBAHUI

3aKOHOMEPHOCTH HACIIEN0BaHUS
IpU3HAKOB. MOHOTHOpUIHOE
ckpeuuBanue. [IpakTuueckas pabora
"N3yueHne pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo30¢uiIs"

[uronornyeckre OCHOBBI
MOHOTHOPHUAHOTO CKpPEIMBAHUS
AHanm3upyrolee CKpenuBaHue.
Henonnoe nomunupoBanue

0.5

0.5

0.5

0.5



78

79

80

81

82
83

84

85

86

87

88

89

JurubpuHoe cKpelirBaHue.
[IpakTuyeckas padora «M3yuenue
Pe3yabTaTOB TUTUOPUIHOTO
CKPEIMBAHUA Y IPO30(DUIBI»

]_II/ITOJIOFI/I‘-IGCKI/IC OCHOBBI III/IFI/I6pI/IIIHOFO

CKpEILLIMBAaHUS

CHGHH@HHOC HaCJICJOBAHUC IIPU3HAKOB

XpOMOCOMHas1 TEOPUs
HACJIEICTBEHHOCTH

I'eneTnka mosa

['eHoTum Kak 1eno0CTHAs cucTema
['eneTnueckuii KOHTPOJIb Pa3BUTHS
pacTeHuH, KUBOTHBIX U YEJIOBEKA
N3MeHunBOCTH NprU3HAKOB. Bubl
U3MEHYUBOCTH

MoaudukarmonHast K3MEHYUBOCTh
BapuanunonHblii psia v BapUallMOHHAS
kpuBas. JlaboparopHas pabota
«MccnenoBanne 3aKOHOMEPHOCTEN
MOAN(DUKAITMOHHONW U3MEHYUBOCTH.
[TocTpoeHne BapualluOHHOTO psiia U
BAPUALIMOHHON KPUBON»
['eHoTHIIMUECKAs N3MEHYUBOCTb.

Komb6uHaTtuBHAs H3MEHUYNBOCTE

MyTranuonHasi “3MEHUYUBOCTb.
[IpakTuyeckas pabora «MyTtanun y

0.5

0.5

0.5



90

91

92

93

94

95

96

97

98

Ipo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTAalITHOHHOT'O
mponecca. ONHUIeHETHKA U SIIMTCHOMHKA

I'eneruxa yenoseka. [IpakTuueckas
pabota «CocTaBieHHe U aHAIIU3
POIOCIIOBHOM

MeTtoapl METUIIMHCKON T€HETUKU

3HayeHHe MEJMIIMHCKON TCHETUKHU B
IpcaAOTBpallCHUH U JICUCHUN
FeHETUYCCKHX 3a00JICBaHMI YCIOBEKA

OCHOBHBIE TIOHATHUS CEJICKIIHH.
JlaboparopHas padota «/3yuenue
COPTOB KYJbTYPHBIX PACTEHHI U MTOPOJ
JOMAITHUX KUBOTHBIX)»

MeToapl CEeNeKIMOHHOM paboTHI.
JIaGoparopHas pabota «3yuenue
METO/IOB CEJIEKIIUN paCTEHUII»

JIOCTHKEHHMSI CEJIEKIIUU PACTEHHUN U
#UBOTHBIX. [IpakTHueckas padota
«IIpuBUBKa pacTeHHI»

CoxpaHeHue, U3y4eHHE U
UCIOJIb30BAHNE T€HETUYECKUX PECYPCOB
buorexHonorus kak Hayka U oTpaciib

MMPpOU3BOJACTBA. HpaKTI/I‘-IGCKa}I pa60Ta
«I/ISY‘{CHHG 00BEKTOB OMOTEXHOJIOTHI

0.5

0.5

0.5

0.5



OcCHOBHBbIE HaNpPaBICHUSI CHHTETUYECKON

99 1
OnoIorNH
100 XpOMOCOMHAs U TeHHAsI HH)KEHEPUS
101 MeaunuHcKIe OMOTEXHOJIOTHI
102 PesepBubiii ypok. [loBTOpeHue, 1
000011IeHNe, CHCTEMATH3AIMS SHAHUH
OBILIEE KOJIMYECTBO YACOB I10 102 0 135

I[TPOTPAMME



11 KITACC

Ne
n/n

10

Tema ypoka

OBosmonnonHas teopus Y. Jlapsuna
JBI>KyIIME CUITBI BOJIIOIIUU BUIOB 110
Y. lapBuny

Bbopn0a 3a cymecTBoBanue,
€CTECTBEHHBIH M UCKYCCTBEHHBIN 0TOOD
DOopMUPOBAHHE CUHTETUYECKON TEOPUH
SBOJIIOINH

DTarbl HBOIOIMOHHOTO Tpolecca:
MHUKPOIBOJTIONHUS U MaKPOIBOTIOIUS
[Tonynauust — 3/eMeHTapHas eIUHULA
ABOJIIOLIUN

3aK0oH TeHeTHUeCKOro paBHOBecHs JK.
Xapnau, B. BaiinOepra. JlabopaTopHas
pabota «BbIsBIeHHE U3MEHUNBOCTH Y
oco0eit 0ZTHOTrO BHIa»

DneMeHTapHbIe (GaKTOPBI IBOTIOIUN

O ekt ocnoparens. dpdexrt
OYTBUTOYHOTO TOPIIBIIIKA

Murpauuu. M30aumu nomysmuii:
reorpaduueckas, Ouonormaeckas

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

0.5

JlaTa

U3yYeHust

DJIEKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl



11

12

13

14

15

16

17

18

19

20

EctectBenHsbIit 0TOOp —
HATPABISIOMUN (AKTOP YBOJOIHUU

[TooBoit oT6Op

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPOIBOIIOIHH.
JlaGopaTtopHnas padora «3yueHue
apoMop(]030B ¥ UAKOATANITAIINN Y
pacTeHH U )KUBOTHBIX)

[Tpumeps! prcocobIeHuid y
OpraHu3MOB: MOP(OJIOTHIECKHE,
(usnoIornuecKre, ONOXMMHUYECKHUE,
noBeneH4eckue. JlabopatopHas pabora
«[IpucrocobaeHus] OPraHu3MOB U UX
OTHOCHTEJBHAS LIEIeCO00Pa3HOCTh

Bupn, ero kputepuu u CTpyKTYypa.
JlaGopatopHas pabota «CpaBHEeHUE
BUJIOB TI0 MOP(OJIOTHUECKOMY
KPUTEPHIO»

CrpykTtypa BHa
BunooOpa3oBanue kak pe3yabTar
MUKPO3BOIIOIUU

CBs3b MHKPO3BOJIIOIUHN U
SIIMICMHUOJIOTHH

MakposBomonus. [Taneontonornyeckue
MCTOJbI U3YUYCHUS SBOJTIOITUN

BI/IOFCOFpa(bI/I‘{CCKI/IC MCETObI U3YUCHUSA
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9BOJJIIOIIMH

OMOPHOIOTMYECKHE U CPABHUTEIBHO-
MOp(}OIOrHuecKre METOIbl U3YUCHHUS
SBOJIIOIINH
MoneKyIapHO-TEHETUYECKHUE,
OMOXMMHYECKHE U MaTeMaTU4eCcKue
METO/IbI U3YYCHHSI SBOTIOIIUN

OO0m11re 3aKOHOMEPHOCTH IBOJIOLINH

AnanTtuBHas paguanus.
HepaBHOMEPHOCTH TEMIIOB YBOJIOIIUU
Hayunbie runoTe3sl mpoucxoxKaeHus
JKH3HH Ha 3eMIiie

JoHayuyHble peICTaBICHUS O
3apOKACHUU )KU3HU

OCHOBHBIE 3Tarnbl HEOPraHUYECKON
SBOJIIOIIUHU

['unoTtessl 3apoxKACHUS )KU3HU
Hcropus 3emiu 1 METObI €€ N3yUeHUSI.
JlabopaTtopHas pabora «M3y4ueHue u
OITHCaHKE MCKOITAEMEIX OCTATKOB
JIPEBHUX OPTaHU3MOB)

Hauanbnbie 3Tansl opraHnyecKkoin
SBOJIIOIIUU

OBOJIOLHS YYKAPUOT

OCHOBHBIE ATAITbI YBOIIOIUH
pactutenbHOrO Mupa. [IpakTrdeckas

0.5

0.5
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pabota «3y4ueHne ocoOeHHOCTEH
CTPOEHHUSI PACTEHUM PA3HBIX OTIEIOBY

OCHOBHBIE 3TaITbI YBOJIOIUH JKUBOTHOTO
MHpa

DBOJIOIMS KUBOTHBIX. [IpakTrueckas
pabora «3yuenue ocobeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX)

PazButue xxu3Hu Ha 3emMIiie 1o 3pam U
nepuoaam

MaccoBblie BBIMUpaHUS —
9KOJIOTMYECKUE KPU3UCHI ITPOLILIOTO
CoBpeMEHHbIN IKOJIOTUYECKUNA KPHU3UC,
€ro 0COOEHHOCTH

CoBpemeHHast cucTeMa OpraHuyecKoro
MPOLLIOTO

OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHU3MOB

AHTpPOIIOJIOTHS — HayKa O 4YEJIOBEKE
PazButne npeacrasneHuit o
MIPOUCXOXKACHUN YeIIOBEeKa

MecTo 4yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas
pabota «3yueHue ocoOeHHOCTEH
CTPOEHUS CKeJIeTa YeJIOBEKa, CBA3AHHBIX
C IPSAMOXOXKJACHUEM»

I[BI/I)KyH_II/IC CHJIBI aHTPOIIOI'CHEC3a

0.5

0.5
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CoorHolleHrHe OMOJIOrNUECKUX U
COLMAIBHBIX (JaKTOPOB B
AHTPOTIOTEHE3e

OCHOBHBIE CTa/IMM AaHTPOIIOTEHE3a
[TasteoreneTnka u najeoreHOMHUKA
DBOJIIOIHUS COBPEMEHHOTO YeJIOBEKA

Yenoseueckue packl. [IpakTudeckas
pabota «3ydueHne sKOIOTHYECKUX
ajanTanni 4eJI0OBEKa»

MexaucuuIiInHapHble METObI
AQHTPOIIOJIOTUU

3apoKACHUE U Pa3BUTUE SKOJOTUU
Mertonsb! skosioruu. JlabopatopHas

pabota «/3yueHue MeTo10B
DKOJIOTHYECKUX MCCIIETOBAHUIN»

3HayeHue dKOJOTHUECKUX 3HAHUN IS

YeJI0BeKa
Okonoruyeckue GakTopsl

Abuotnueckue pakropbl. CBET Kak

sKoJyioruueckuit gpaxrop. JlaboparopHas
pabota «BpIsBI€HNE TPUCTIOCOOICHHHA

OpTraHHu3MOB K BJIUSAHHUIO CBECTa»

Aobuotndeckue daxropsl. Temmeparypa

KaK KOJOTHYECKUN (PaKTop.
JlaboparopHas paboTa «BbIsiBIeHHE
MPHUCTIOCOOICHHI OPTraHNU3MOB K
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68

BIIUSIHUIO TEMIIEPATYPhD»

AobuoTtnyeckue akTopsl. BnaxxHoctb
KaK 9KOJIOTUYECKHUI (haKTop.
JlabopatopHasi paboTa « AHATOMHUYECKHE
OCOOEHHOCTH PAaCTEHHH U3 pa3HBIX MECT
ooUTaHUS»

Cpenbl 00uTaHUS OPraHU3MOB
buonornueckue puTMbl
Kuznenusie GopMbl OpraHU3MOB
buotnyeckue pakTopsl

3HayeHrne OMOTUYECKUX
B3aUMOJICHCTBUI AJIS CYILIECTBOBAHUS
OpraHU3MOB B cpejie 0OUTaHUS

DKOJIOTHYECKHUE XapaKTCPUCTUKHU
MOy

OcHOBHbIE TIOKa3aTeNN NOMYJISALINN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pacTHas U
HOJIOBasi CTPYKTypa

OCHOBHBIC ITOKa3aTeIIN MOy JIAINN
POXIAEMOCTD, IPUPOCT, TEMII POCTA,
CMECPTHOCTh, MUT'pAllN

Oxosnorudeckas CTpyKTypa NONyJIsALUN
JluHamuka nonyasiuy U e€ perysius

KpI/IBBIe pocCTa YUCJICHHOCTHU
MOITYyJIAINH. KpI/IBI)Ie BBIDKUBAaHU L

DKoJIornuecKas HHIlla BUA.

N e
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JlaGopaTtopHnast pabora
«[IpucriocobneHust ceMsiH paCTeHUH K
pacceneHuo»

Bup xak cucrema nonyssiui

3aKOHOMEPHOCTH MOBEACHUS U
MUTpaINi KUBOTHBIX

Coo011ecTBO OpraHu3MOB — OHOIICHO3
DKocucTeMa Kak OTKpPbITasi cucTeMa

KpyroBopor BemecTs 1 NOTOK 3HEPTUH
B DKOCHCTEME

OCHOBHBIE ITOKA3aTEIN DKOCUCTEMBI
DKOJIOTHYECKUE TUPaAMHUIbI
H3meHeHus coo0I1ecTB — CYKIIECCHH

[TpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMBI MOPEH U
OKEaHOB

[TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEIIEH, ITYCThIHb

AHTpOHOI‘eHHHe OKOCHUCTCMbI

Ypboskocucremsl. [Ipaktuyeckas
pabota «/3ydeHue u onucaHue
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJIECHCTBUI
OpPraHU3MOB B 3KOCHCTEMAX

MexaHu3mbl BO3ECHCTBUS 3arpsI3HEHUI

0.5
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pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, IONYJISILIUOHHOM H
HKOCHUCTEMHOM YpPOBHSX

buochepa — obmernmanerapHas
o0osiouka 3emiu

Yuenue B. U. Bepnaackoro o 6uochepe
3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsr

KpyroBopoTsI BemiecTs u
OMOT€OXUMHYCCKUE IIUKIIBI

3onaneHOCTH OMochepsl. OCHOBHBIE
OHOMBI CyIIn

VYcroituuBocTh Ouochepsl
DKOJIOrH4YecKre KpU3UCHl U UX MPUUUHBI
Bo3zgeiicTBue yenoseka Ha 6nochepy

AHTpPOIIOT€HHOE BO3/ICHCTBUE HA
PaCTUTENbHBIA U YKUBOTHBIM MU

OxpaHna npupo/isl
OCHOBHBIE IPUHIMIIBI YCTOHYNBOTO
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI

PannonansHOE MPUPOIONIOIB30BAHHUE U
COXpaHEeHHE OMOJIOTHIECKOTO
pa3zHooOpasus 3eMin

O6006menue mo Teme «MHUKPOIBOITIOIIHS
U €€ pe3yabTaTbh)

O60611eHne 110 TeMe «MaKpOIBOJIOIUS
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U €€ pe3yabTaThbD)

O606menue o Teme «IIpoucxoxaeHue
U pa3BUTHE KU3HU Ha 3eMIIe»
O606menne no Teme «IIpoucxoxaeHue
YeIIOBEKa — aHTPOIIOTEHE3)

00001EeH e 10 TeME «DKOJIOTUS —
HayKa O B3aMMOOTHOIICHUSIX
OpPTraHU3MOB»

O6o006menue mo reme «OpraHu3Mbl U
cpeia OOUTaHUs

O0o00611eHNE 110 TeMe «DKOJIOTHS BHIOB
Y TOIYJISALAN

O606mmenue o teme «buocgepa —
riao0aabHas DKOCHCTEMAy

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buonorus, 11 xknacc/ Aragonora N.b., CuBornazos B.H., O6miecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3natensctBO «IIpocBenienme»
N.b.Aradonosa,B.1.CuBorna3zos.buoniorust 0a30Bbiid U yriayOJeHHBIHN

ypoBHH.10-11 kimaccer.JIecta.2022 r.

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Meroaunueckoe mocooue Jyist yauTesl.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

POI,
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