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IHHOACHHUTEJIBHAS 3AIIHCKA

[Iporpamma no yuebHomy npeamery "buonorus” (Jianee - Onosiorusi) Ha ypoBHe Cpe/IHEro
obmtero obpazopanus paspaborana Ha ocHoBe DejiepanbHOTO 3aK0Ha OT 29.12.2012 Ne 273-D03
«O0 obpazoBanuu B Poccuiickoit ®enepanun», @I'OC COO, KoHnemnuu mpenojiaBaHus
ydyeOHoro mpejiMera «BbHOJIOTHA» U OCHOBHBIX IOJIOXKEHHH (ejlepaibHOM pabodeil MporpaMMbl
BOCIIHTAHHU.

Vuebnnii mpenMer «bmonorusa» yrioyOnénHoro ypoBHA wu3ydeHHA (10-11 Kmaccen)
ABJIIETCA OJIHUM M3 KOMIIOHEHTOB IIpe/IMeTHOI ob0iiacTH «EcTecTBEeHHO-Hay4dHbIE IIPEJIMETHD».
CornacHo mnonoxeHussMm OI'OC COO mnpoduibHble ydeOHble MpeaMeThl, H3ydaeMmble Ha
YIIIyOJIEHHOM YpOBHE, SBIISIFOTCA criocoboMm jauddepennuanuu oOydeHHs Ha YpOBHE CpeJIHEro
obmero oOpa3oBaHus M IPU3BaHBI 00ECIIEUHTh IIPEEMCTBEHHOCTh MEK/ly OCHOBHBIM OOIIHM,
CpeHHM OOIINM, CpelHUM IpodeccHOHATLHLEIM H BLICIIMM obOpazoBanueM. B To ke Bpems
Ka)KJIBIH U3 ATHX yUeOHBIX IIPeIMETOB J0JDKEH OLITH OPHEHTHPOBAH Ha IIPHOPUTETHOE pellleHue
oOpa3zoBaTelIbHbIX, BOCIIMTATEIbHBIX H pa3BUBAIOIIMX 3ajlad, CBA3AHHBIX ¢ IpodopHeHTanuein
oOyuaroluxcs M CTHMYIMPOBaHHEM HHTepeca K KOHKPETHOH o00JacTH Hay4qHOIo 3HaHU,
CBA3aHHOTO ¢ OHOJIOTHEH, MeJIUIIMHON, HJKOJOTHEeH, IICHXOJIOTHEeH, CIIOPTOM MM BOEHHBIM
JIEJIOM.

[Iporpamma 1o yueObHOMY mpeaMeTy "buosorua" maér mpeacTaBlIeHHE O IEIH U 3aJadax
n3ydeHHs yuebHoro mnpeamMera «bHoIoruay Ha yIIyOInEHHOM ypoBHE, OIIpeleieT ods3aTeabHoe
(MHBapHaHTHOE) IpeJMETHOE coJlepKaHHe, €ro CTPYKTYpHpOBaHHe 110 paszjiellaM M TemaM,
pacipe/ielleHHe 110 KlaccaM, peKOMeH/yeT 110CIIe/0BaTelIbHOCTh H3yUeHHs yueOHOTo MaTepHasa
¢ Y4ETOM MEXIpe/IMETHBIX M BHYTPHUIIPE/JIMETHBIX CBsA3eH, JIOTMKH Yy4eOHOro Iporecca,
BO3pAacTHBIX ocobeHHOcTel obydaromuxcs. B nporpamMMe nmo OHOJIOIMHM pealli30BaH IPUHIMI
IIPeeMCTBCHHOCTH C H3ydeHHeM OHOJIOTMH Ha YypPOBHE OCHOBHOIO o0IIero oOpa3oBaHiLl,
Omaromapst 4eMy IIpocMaTpuBaeTCs  HalpaBIeHHOCTL Ha  IIOciIedyloliee  pa3sBHTHE
OMOJIOTHYeCKUX 3HaHWUH, OPHEHTHPOBAHHBIX Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33pEHHUs, DKOJOIHYECKOIO MBIIUIEHHs, Ipe/ICTaBlIeHHH O 3/J0pOBOM oOpasze JKH3HM, Ha
BOCIIHTaHHe Oepe)XHOTO OTHOIIEHHS K OKpy)KaloleH mpupoaHoil cpexe. B mporpamme mo
OnoslorHu TakkKe II0OKA3aHBl BO3MOJKHOCTH ydeOHOro mpenmera «bHOJIOTHSA» B pealH3allii
TpeboBanuit ®I'OC COO K IUIaHHPYEMBIM JTHYHOCTHBIM, METAIlpeAMETHBIM H IMPEAMETHBIM
pesynabTataM oOOydeHHS M B (OPMHPOBAHHH OCHOBHBIX BHIOB YyueOHO-IIO3HABAaTEILHOI
JIeATeJIbBHOCTH 00y4JaroluXcs 110 OCBOGHHIO COJIepKaHus OHOoJIOTHYecKoro oOpa3oBaHUA Ha
YpOBHe cpejiHero oluiero oopazoBaHus.

Vueburli npenMer «buosorua» Ha ypoBHe cpenHero o0mero oOpa3oBaHI 3aBepIiacT
Onosoruueckoe 0Opa3oBaHHe B MIKOJIC M OPHEHTHPOBAH Ha pacHIMpeHHe U YIioyOuleHne 3HaHUH
0o0yJaromuxcsi O JKHBOM IpPHPOJE, OCHOBAaX MOJCKYISIPHOH M KICTOYHOH OHMOJIOTHH,
3MOpPHOIOTHH U OHOJIOTHH pa3BUTHS, TeHETHUKH, CEJICKIIMH, OMOTEXHOJIOIHH, 3BOJIIOIHOHHOIO
y4eHHUs U DKOJIOTHH.

H3ydeHue yuebHoro npejMera «bHonorus» Ha yriayOJleHHOM YpOBHE OPHEHTHPOBAHO Ha
IIOJTOTOBKY OO0ydJaroluxcs K IIOCIENyIOIIeMYy IIOJIydeHHIo OHoiorudeckoro oOpa3oBamus B
By3aX U OpraHM3aIlHAX CpeIHero IpodeccHoHANbHOro obpazoBanus. OCHOBY €ro coAepKaHus
cocTaB/IIeT cHCTeMa OHOJOTMYeCKHX 3HAHUMH, IIOIYYEHHBIX IIPH HM3YYeHUH OOydJalOmIHMUCS
COOTBETCTBYIOITNX CHCTEMAaTHYECKHX pa3feloB OMOJIOTHH Ha YpOBHE OCHOBHOIO OOIIero
oOpazoBanus, B 10—11 xiaccax 5TH 3HaHUA MOTY4aroT pa3BuTHe. Tak, paciiupeHsl U yriyOiIeHbl
OMoJIOrHYecKHe 3HaHHA O pPacTeHMsX, JKHBOTHBIX, I'pHOax, OakrepHsaxX, OpraHH3Me 4YelloBeKa,
0o0mUX 3aKOHOMEPHOCTAX JKH3HH, IONOJIHHTEILHO BKIIOUEHB! OHOJIOTHYECKHE CBEICHHI
IIPHKJIATHOTO H IIOMCKOBOIO XapaKTepa, KOTOpbleé MOJKHO HCIIOJIB30BaTh KaK OPHEHTHPBI [UIA
nocjexyonmero Beidbopa mnpodeccun. Bo3MorkHa Takke HHTErparfisl OHOIOTHUYECKHX 3HAHMI C
COOTBETCTBYIONTIMHE 3HAHUAMH, IOTyIYeHHBIMHI 00YJaIomUMICS IPH H3YICHHH (DHU3HKH, XHMUH,
reorpa()mi 1 MaTeMaTHKH.



CTpykTypa mporpaMmbl 1o ydeOHOMY mpenMery "buojorua" oTpaxkaeT CHCTEMHO-
YPOBHEBBI M SBOJIIOIMOHHBIA TOJIXOJIBI K H3ydeHHIO Onosiorud. COrJacHO MM, H3y4aroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHBIe JIUI JKUBBIX CHCTEM Pa3HOI'0 YPOBHS OpraHH3allui,
IBOJIIOIIMH OPraHUYecKoro MHpa Ha 3emile, COXpaHeHHs OHOJOIHYEeCKOro pa3zHooOpa3us
wiaHeTsl. Tak, B 10 Kiacce H3y4daroTcs OCHOBBI MOJIEKYISAPHOH M KIETOYHOM OHOJOTHH,
3MOpPHOIOTHH B OHOJIOTHH pa3BHTHUS, TeHETHKH M CEJICKIHH, OMOTEXHOJIOTHH H CHHTCTHUYCCKOM
OHoJIOTHH, aKTyalH3HpYyIOTCA 3HAHUSA oOydalomuxcs o OOoTaHHKe, 300J0THH, aHAaTOMHH,
¢uznonorun denoseka. B 11 kimacce M3ydaroTcs SBOJIIOIMOHHOE YdeHHE, OCHOBHI KOJIOTHH M
yuyeHHe o buocdepe.

VYueOHplil npenmer «bHONOTHS» TpH3BaH oO0ecleYHTh OCBOSHHE OOyJaroIUMHUCH
OnosloTHYecKUX TEOpPHH M 3aKOHOB, HJieH, NPUHIMMIIOB M NpPaBHJ, JIEXKallHX B OCHOBE
COBpPEMEHHOH €CTecTBEHHO-HAydHOIl KapTHHBI MHpa, 3HAaHHH O CTpOeHHH, MHOI0oOpa3uH U
0COOEHHOCTAX KICTKH, OpraHm3Ma, IONy/IAIHN, OHOIeHO03a, 3KOCHCTEMEBI, O BBIJAIONIHXCS
HayYHBIX JIOCTHXKEHHIX, COBPEMEHHBIX HCCIIe/JIOBAaHHAX B OMOIJIOTHH, IPHKIAIHBIX acleKTax
Onontorndyecknux 3HaHWH. J[14 pa3BHTHA W MOJUIepKaHHS HHTepeca oOydaroniuxcs K OHOJIOTHH
HapsIy cO 3HAYHTEIHHBIM 00hEMOM TEOPETHYECKOTO MaTepHalla B COJIepyKaHHH IPOTPAMMBI 110
OHOJIOTHH TIpelyCMOTPEHO 3HAKOMCTBO € HCTOpHeH CTaHOBIEHHS W Pa3BUTUSA TOH MM HHOM
o0acTH OHOJIOTHH, BKIAJOM OTEUECTBCHHBIX M 3apyOe)KHBIX YUSHLIX B pelIeHHEe BaKHEHIIHX
OMO0JIOTHYECKHX H PKOJIOTHUYECKUX MIPpodiIeM.

[Menp nzydeHus ydeOHoOro npeameTa «bHoIOTHS» Ha yriIyONEHHOM YpOBHE — OBIIAJICHHE
oOyyaronuMHcs 3HaHHAMH O CTPYKTYpHO-(DYHKIIMOH&JIRHOW OpraHH3alliH JKHBBIX CHCTEM
pasHOro paHra u npHoOpeTeHHe YMEHHH HCIIOJIb30BaTh STH 3HaHHA B (OPMHPOBAHHH HHTepeca
K ompe/lel€HHOI 00ylacTu npodeccHOHAIBHON JIeATeIbHOCTH, CBA3aHHOM ¢ OHOJOTHeH, W K
BLIOOpY ydueOHOTO0 3aBeieHHs] I IIPOJ0JDKEHHS OHOIOTHIeCKOTro 00pa3oBaHusl.

HocTipkenne meay H3ydeHus ydedHoro mpeamMera «buosorus» Ha yriyOlIEéHHOM ypoBHe
obecrieunBaeTcs pellieHHeM CIIeIyIOIUX 3ajay:

OCBOeHHe OOyJaromuMHCH CHCTEMBl  OHOJIOTHYECKHX 3HaHMH: 00 OCHOBHBIX
OHOJIOTHYECKHX TCOPHSX, KOHIENIMAX, THIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTIX M IIpaBHiax,
COCTaB/LIIOMUX COBPEMCHHYIO CCTeCTBCHHO-HAydHyI0 KapTHHY MHpa; O  CTPOCHHH,
MHOT000pa3uH H 0COOEHHOCTIX OHOJIOTHYSCKHX CHCTeM (KJIeTKa, OPraHu3M, IOMYIIAIHs, BUI,
Onoreoreno3, Omocdepa); 0 BBIJAIOMIUXCA OTKPLITHAX H COBPEMEHHBIX HCCICIOBaHHAX B
OHOJIOTHH;

O3HaKkoMJIeHHe  oOyJammuxcs ¢  MeTOJaMH  TO3HaHHA  JKHUBOH  IPHPOJIBI:
HCCIIeIOBAaTeILCKIMH METOJaMH OHOJIOTHYECKHUX HayK (MOJISKYIIPHON U KJIETOYHOH OHOJIOTHH,
3MOpPHOIIOTHH U OHOJOTHH pa3BHTHUS, TCHETHKH M CEJICKIHH, OMOTEXHOJIOTHH H CHHTCTHUYCCKOM
OHoIoTHH, TAJCOHTOJIOTHH, 5SKOJIOTHH); METOJaMH  CaMOCTOSATEILHOIO  IIPOBEACHUS
OnoslorHuecKUX HcclIeoBaHHH B JjabopaTopuu H B IpHpoje (Hadmiomenue, H3MeEpeHHeE,
IKCIIEPHMEHT, MOJIeITHPOBaHHE);

oBJIaJieHHe OOyJaroIUMHUC] YMEHHAMH: CaMOCTOSTEIhHO HaXOJIUTh, AHAIH3HPOBATH H
HCIIO/IB30BaTh OMOIOTHYECKYIO HH(OPMAIIHIO; T0JIE30BaTLC OMOIOTHIECKOI TepMHHOIOTHEH I
CHMBOJIHKOHN; YCTAaHaBIMBAaThL CBSI3b MEXKIYy pa3BUTHEM OHOJOTHH U  COIHAlLHO-
KOHOMHYCCKIMH H 5SKOJIOTHYECKUMH IIpoOjieMaMH 4eJIOoBeUYecTBAa; OIICHHBATH ITOCIEICTBUS
CBOCH [eATeNLHOCTH II0 OTHOIIGHHIO K OKpY)KalomleH IIpUpPOJHOH cpele, cOOCTBEHHOMY
3JIOPOBBI0 M 3JIOPOBBIO  OKPYXKAWIIUX JIIOJiell; OOOCHOBBIBATH M COONIO/IaTH  Mephl
IpoIIAaKTHKH HH(QEKITHOHHBIX 3a00JIeBaHUI, IpaBHiia MOBEJeHUA B IPUpPOJie H oOecledeHHs
0e30I1aCHOCTH COOCTBEHHOM >KH3HENCITEILHOCTH B UPEe3BLIUANHBIX CHTYyalHAX HIPHPOIHOTO H
TEXHOTEHHOIO XapaKTepa; XapaKTepH30BaTh COBpPEMEHHLIE HaydHLIe OTKPBITHA B 00JacTH
OHOIIOTHH,

pa3sBUTHE Y 00yJalONIHXCs HHTE/UIEKTyalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipoliecce
3HAaKOMCTBa C BBIJIAIOIIIMMHCS OTKPBITHAMH M COBpPEMEHHBIMH HCCIE/OBaHHAMH B OHOJIOTHH,
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pellaeMBEIMH €10 IpoOiieMaMH, METOJOJIOTHEeH OHOJIOTHYeCKOTO HCCIeJOBaHHA, IMPOBEICHHU
IKCIePUMEHTAIBHBIX HCCIIEJIOBAHMIL, pelieHns OHOJOTHYeCKHX 3aJlad, MO/IeTHPOBAHUS
OHoIOTrHYecKHX 00BeKTOR H IIPOIIECCOR;

BOCITUTaHHe Y 00YyJaromuXcs 1eHHOCTHOTO OTHOINEHHS K >KHBOH MPHpPOJe B IEJIOM H K
OT/IeIbHBIM € 00beKTaM W SBJIeHHAM; (opMHpOBaHHe SKOJIOTHYECKOH, TI'eHeTHYecKOi
TpaMOTHOCTH, OOmIel KyIbTYphl IOBEJCHHS B IPHPOJE; HHTETPAllHH €CTeCTBEHHO-HayIHBIX
3HAHHI;

IpHOOpeTeHHe 00yJaoMUMHCA KOMIIETEHTHOCTH B PAIlHOHATHEHOM IIPHPOIONIONE30BAHHH
(coOmo/leHe TIpaBWII TOBeJeHHS B IPHPOJle, OXpaHbl BHJIOB, JKOcHCTeM, OHocdepsl),
COXpaHEeHHH COOCTBEHHOTO 3JIOPOBBS M 3/I0OPOBBS OKPYXKAIONIHMX JIF0Jlell (coOmojieHus Mep
npomIakTHKH  3a0oJieBaHMi, oOecrniedeHne  0€30IIaCHOCTH  JKU3HEJEATEeIbHOCTH B
Upe3BhIUAHBIX CHTYAIUAX IIPUPOJHOTO U TSXHOTSHHOTO XapaKTepa) Ha OCHOBE HCIOJIL30BaHUSA
OHOIOTHUECKHX 3HAHHI I YMCHHI B IIOBCETHEBHOH KH3HH;

co3/laHUe YCIOBHH JUIS OCO3HAHHOTO BEIOOpa 0OyYaroNMMUCS HHJIMBHIYAITEHOH
oOpa3oBaTellbHOH TpPaeKTOPHH, CHOCOOCTBYIONIEH IIOCHeyIoIeMy pogecCHOHAIBHOMY
caMoOIIpe/IeIeHHI0, B COOTBETCTBHH C HHIUBHAYAIBHBIMH HHTEpecaMH H TOTPeOHOCTAMH
peruoHa.

OOmiee umciao 4YacoB, OTBEICHHBIX Ha H3ydeHHe OHOJIOTHH Ha YIIyOJICeHHOM YpOBHE
cpenHero oOmiero obpazoBanms, cocTaBisieT 204 waca: B 10 xmacce — 102 waca (3 uvaca B
Hegenro), B 11 ximacce — 102 gaca (3 yaca B HeJlento).

Otbop opraHu3zalMoHHBIX  (opMmM, MeToJIoB U  cpeJcTB oOydeHHs  OHOJIOTHH
OCYIIleCTBIISIeTCS ¢ YYETOM CHElM(HKN ero COJlepKaHus U HalpaBIeHHOCTH Ha MPOJIoJDKeHHe
Ouonorundeckoro oOpa3oBaHHs B OpraHU3aIUAX CpeJHero Hpo¢)ecCHOHATBHOIO M BEBICIIEro
00pazoBaHusI.

O0s3aTebHBIM  YCIOBHEM TIPH O00yIeHHH OHOJIOTHH Ha YIIIYyOIEHHOM YpOBHE SBIIACTCS
IpoBe/ieHHe J1adOpaTOpHBIX W IpakTHdecknx pabor. Tarke ydacTHe oOydaronmmuxcss B
BHITIOTHEHHH TPOEKTHBIX H  y4eOHO-HCCIle/IOBaTelbcKUX — padoT, TeMaTHKa KOTOPBIX
ompelendeTcs YyUHTeIeM Ha OCHOBE HMCIONIHXCA MaTepHalbHO-TEXHHUYECKHX pecypcoB U
MECTHBIX IIPHPOIHBIX YCIOBHH.



COJEP KAHHUE YYEBHOI'O ITPEJIMETA

10 KJIACC

CoJiep)kaHue NPOrpaMMbl, BBIJIEIGHHOE  KYPCUGOM, He BXOJUT B  IPOBEPKY
rocyjapcTBeHHON ntorosoil arrectaruu (I'1A).

Tema 1. buoJsiorus kak Hayka

CoBpeMenHasi OHoJIOTHS — KOMIUIeKCcHas Hayka. KpaTkas McCTOpHs pa3BUTHS OHOJIOTHH.
buonoruueckne Hayku M H3ydaeMble UMM 1poOiieMbl. DyHJaMeHTalbHEIE, IPUKIA/HBIE U
IOMCKOBBIE HAayYHBIe HCCIIe/IOBAHUS B OHOJIOTHH.

3HavyeHne OWoOJOTHH B (OPMHPOBAHUH COBPEMEHHOH eCTeCTBEHHO-HAyYHOH KapTHHBI
mupa. Ilpodeccun, cBsazaHHble ¢ OwoJlorveil. 3HadeHHe OHOJIOTMM B IPaKTHYECKOH
JIeSITeILHOCTH  UeloBeKa: MEIUIIMHE, CeIbCKOM XO3fHCTBE, IIPOMBIINUICHHOCTH, OXpaHe
IPHPOIEL.

JlemoHcTpannu

[Moprpetsr: Apuctotensb, Teodpact, K. JIunneit, K. b. Jlamapk, Y. {apun, V. I'apseit, T
Menyiens, B. W. Bepnajckuii, M. II. TlaBno, M. M. Meunukor, H. . Barunor, H. B.
Tumodgee-Pecorckuit, [lx. Yorcon, @. Kpuk, /1. K. benses.

Tabmumel u cxeMmsbl: «CBs3b OHOIOTHH ¢ IPYTHMH HaykaMu», «CHcTeMa OHMOJIOTHUSCKHX
HaYK».

Tema 2. 7KuBble cucreMbl H HX H3y4YeHHE

JKuBble cucTeMbl Kak npeaMeT u3ydeHus Ouosiorud. CBOHMCTBA KHUBBIX CHCTEM: €IHHCTBO
XUMHYECKOTO COCTaBa, JIMCKPETHOCTh U IIEJIOCTHOCTh, CJIOXKHOCTE M  YIIOPAJIOYEHHOCTh
CTPYKTYPBI,  OTKDPBITOCTh, CaMOOPraHHM3allis, CaMOBOCIIPOHM3BEJIEeHHE,  Pa3/[PaKUMOCTh,
H3MEHYHBOCTD, POCT H pPa3BUTHE.

YpoBHH OpraHm3allii >KHBBIX CHCTEM: MOJICKYISAPHBIH, KICTOUHBIH, TKAaHEeBEI,
OpraHHU3MeEHHBII, MONYJISITHOHHO-BUJIOBOM, 9KOCHCTEMHBIH (buoreoIIeHOTHYECKHI ),
ouocdepuspii. [Iponeccrl, MpoucxojsAIue B KUBBIX cucTeMax. OCHOBHBIE NPHU3HAKU KHUBOTO.
JKusnn xak ¢opma cymecTBoBanua MaTepun. Hayku, n3ydaronine KUBBIC CHCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3alHH.

W3ydenne >kuBBIX cHcTeM. Metoasl Ouonorndeckoil Hayku. Habmiomenue, m3Mepenue,
IKCOepHUMEHT, CHcTeMaTH3alusd, MeTaaHanu3. [lomsaTie o 3aBHCHMOH U He3aBHCHMON
nepemeHHoil. IltaHnupoBanue bskcnepuMenta. [locTaHoBka M IpoBepka rumortes. Hynepas
rumnote3a. [loHstue BBIOOpKH U e€ JlocToBepHOCTh. Pa3z0poc B Onostorndeckux jgaHHbIX. OlleHKa
JIOCTOBEPHOCTH IIOIYYEHHEBIX pe3yabpTaToB. [IpHuamunl HcKakeHHS pe3ylbTaToB SKCIICpPHMEHTA.
IlonsATHEe cTaTHCTUYECKOTO TeCTa.

JlemoHcTpannu

Tabmumer u cxembl: «OcCHOBHBbIE NpPH3HAKH JKH3HH», «bBHOIOTHYECKHE CHCTEMEI,
«CBoHCTBa KUBOU MaTepHUn», «YPOBHH OpraHU3allUH KUBOH HPHPOIBD, «CTpoeHHe KHUBOTHOMN
KIeTku», «TKaHu  KUBOTHBIX», «CHCTEMBl  OpPraHOB  4YeJIOBEUECKOI'O0  OpraHu3May,
«buoreonenos», «buocdepar, «MeToab H3YUESHUS KHUBOH IPHPOIBI».

O06opynoBanue: JabopaTopHOE 000PYyIOBaHUE AT MPOBEICHUS HAOMIOICHIIT, H3MEPESHHHH,
AKCIIEpPUMEHTOB.

IIpakTnyeckas padota «llcmonb3oBaHue pazIHYHBIX METOOB MPH H3YUEHHH KHUBBIX
CHUCTEMM.

Tema 3. buoJiorus KJIeTKH

Kietka — cTpykTypHO-(pyHKITHOHAIBHAS eAMHUIIA KUBOTO. VcTOpHA OTKPBITHS KICTKH.
PabGoter P. I'yka, A. Jlepenryka. Kinerounas teopus (T. [lIpamn, M. Ilneiinen, P. Bupxog).
OcHOBHBIE TOJIOKEHUS COBpeMEeHHOH KJIeTOYHOH TeOpHH.

MeTobl MOJEKYIAPHOM U KISTOUHOM OMOJOTHMH: MHKPOCKOIIHA, XpoMaTorpadus,
ulekTpodope3, MeroJ  MeudeHbIX aToMoB, JiuddepeHIMaibHOE — IeHTPHDYTHpOBaHHUE,
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KyJIbTHBHpPOBaHHE KICTOK. I[3yueHue @QurkcuposanHulx Kiemox. DICKTPOHHAS MHKPOCKOIIHA.
Kongoxanvnas muxpockonus. BumanvHoe (npusicusHeHHoe) uzyueHue Kiemox.

JlemoHcTpannu

[Moprpetsr: P. T'yk, A. Jlesenryk, T. lIann, M. IlIneiinen, P. Bupxos, K. M. Bap.

Tabmuner 1 cxeMbl: «CBeTOBOH MHKPOCKOID», «DJIEKTPOHHBIM MHKpOCKOI», «Hcropus
Pa3BUTHA METOJ0B MHKPOCKOIIHI).

O0opymoBaHHe: CBETOBONH MHKPOCKOI, MHKpPOIpeNapaThl PacTUTEILHBIX, JKIUBOTHEIX H
OakTepHAIBHBIX KIETOK.

IIpakTuyeckass pabGora «/3yyeHue MeTOJIOB KIETOYHOH OHOJIOTHH (XpomaTorpadumus,
autekTpodopes, mupdepennnansaoe neaTpudyruporanue, II1P)».

Tema 4. XuMH4YecKkasi OpraHu3alus KIeTKH

XuMHUecKHH cocTaB KJIeTKH. Makpo-, MHKPO- U YIETpaMHKPOIeMeHTH. Boaa i e€ poib
KaK pacTBOpPHUTENsS, peareHra, ydacTHe B CTPYKTYpPUPOBAHHH KIETKH, TEIUIOPETYILIIIN.
MuHepasibHble BelllecTBa KJIETKH, HX OHoJornyeckas poJb. Pols KaTHOHOB U aHHOHOB B KJIETKE.

Opranudeckue BelllecTBa KieTKU. buonornyeckue mnonumepsl. beinkn. AMHHOKHCIIOTHBIHN
cocraB OenkoB. CTpyKTypsl OellkoBOH Mojekyibl. [lepBuyHas cTpykTypa Oeika, IeITH/(Has
CBA3b. BTOpuYHas, TpeTHYHas, deTBepTHYHas CTPYKTyphl. JleHaTypamus. CpoiicTBa OeJKoOB.
Knaccuduxamnusa 6enkos. buonornueckue GpyHKIUH OeIKOB. [Ipuonsi.

VYrineBoarl. MoHocaxapuabl, OucaXapHIIbl, OJUTOCaXapHAbl H IoaHcaxapuabl. OOmmi
IUIaH CTpoeHHs H (U3UKO-XMMHYECKHE CBOMCTBA YIJIEBOJIOB. buonorndyeckue QyHKIIHH
YIJIEBOJIOB.

JIAmuae!. IMuapodunsHo-THIpOodoOHBIE CBOMCTRA. Kinaccuduxarus JTHITAIOB.
Tpurmunepuspl, pocdoumibl, BOCKH, cTepouibl. buonornyeckue GyHKiuu aunujoB. Oomme
CBOIicTBa OHONOTHYeCKHMX MeMOpaH — TeKydecTh, CIIOCOOHOCTH K CaMO3aMBIKaHHIO,
HOIYIIPOHHIIAEMOCTD.

Hyxnennossie kucnotel. JIHK u PHK. Crpoenne HykiemHOBBIX KHcIOT. HyKineoTHIIBL.
[Mpunnun xomimementapHoctH. [IpaBuno Yapradda. Crpykrypa JHK — nBoiiHas crupaib.
Mecronaxoxaenue u ouonorunueckue ¢pyaknun JJHK. Buasr PHK. ®yaxknuu PHK B ki1eTke.

Crpoenne Monekynsl AT®. Makposprudeckne cBsa3u B MoieKyine AT®. buonornueckue
¢dyaxknun  AT®. BoccraHoBIeHHBIE IIEPEHOCYHKH, HX (YHKIIHH B KIeTKe. [[pyeue
HYKeo3uompugochamol (HTD). CexBenupoBanne  JIHK.  Memoodwr  cemomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouonorus: OHMOXUMHYecKHe W OHO(H3MYecKHe HCCIeOBaHUsA cocTaBa U
IPOCTPaHCTBEHHOH CTPYKTYpHl OHOMOIeKkyln. AMoodenuposanue cmpykmypol u  yHKyuil
ouoMonekyn u ux Komniexcos. Komnovromepuoiti Ousaiin u opeaHuyecKuti cuHmes OUOMONEKYT U
UX HENPUPOOHBIX AHATO206.

JlemoHcTpannu

[Hoprpersr: JI. Ilomunr, /Ixx. Yorcon, @. Kpuk, M. YVunkunc, P. ®panximnn, ©. Conrep, C.
[Ipy3unep.

Huarpammer:  «Pacnpenenenne XHMHUYECKHX JJIEMEHTOB B  HEXKHBOH IPHPOJE»,
«PacmipeieneHre XMMHYECKHX JIEMEHTOB B JKHBOI IPHPOJIE.

Tabmumer 1 cxeMbl: «llepuomntdeckas TabMHIIa XUMHIYECKHX »JIeMEHTOB», «CTpoeHHe
MOJIEKYIIHI BOIBI», «BemmecTBa B cocTaBe opraHm3MoBy», «CTpoeHHe MOJIEKYIbl Oekay,
«CTpYKTYphl O€JIKOBOH MOJIEKYIbI», «CTpoeHHe MOJIEKYIl YIiieBoJIoB», «CTpoeHHEe MOJIEKYI
munuaoBy, « HykiienHoBbIe KHCIOTEDY, «CTpoeHne MoneKyiasl ATO».

ObopymoBaHue: XUMHUYecKas ocyia 1 obopyroBaHue.

JlaGopaTopHas padora «O0Hapy:KeHHe OCTKOB C IIOMOIIBIO KaUeCTBCHHBIX PEAKITHID).

JIadopaTopHas padora «lccieqoBaniie HYKICHHOBBIX KUCIOT, BBIJICICHHBIX H3 KICTOK
Pa3IHYHLIX OPraHH3MOBY.

Tema S. CTpoenne 0 pYHKIUHT KIeTKH



Tune! KIeTok: syKapHoTHYecKas H IpokapHoTHUYecKas. CTpyKTypHO-(yHKIHOHAILHBIE
oOpazoBaHUs KJIETKH.

Crpoenue mnpokapHoTH4YecKoH KieTkd. KilerouHas creHka Oaxkrepuil U apxeil.
OcobeHHOCTH CTpoeHUs reTepoTpodHOM H aBTOTPO(dHOM IpoKapHOTHYECKUX KiIeTok. Mecto u
POJIb IPOKApHOT B OHOIIEHO3aX.

Crpoenne u QpyHKIHOHUpPOBaHHE dyKapHOTHUecKOH KieTKH. IlmasmaTnueckas meMOpamna
(mmazmanemma). CrpykTypa IIasMaTHdecKoll MeMOpaHnbl. TpaHcHOOpPT BemiecTB depes
IUIa3MaTHYeCKyl0 MeMOpaHy: maccHBHbIN (quddy3usa, obneruyéHHas auddys3us), aKTHBHBII
(epBUYHBIH M BTOPHYHBIH akTHBHBIH TpaHcuopt). IloxynpoHunaeMocts MemOpansl. Pabora
HaTpUH-KaJIMEBOro Hacoca. DHJIOIMTO3: IMHOIMTO3, (aronuTos. Ik3onuTto3. KileroyHas creHKa.
Crpykrypa v QyHKIIMH KJIETOYHOH CTEHKH pacTeHHI, I'puOoB.

Huronnazma. Iluroszons. lluTockener. JIBuikeHHe IUTOILIA3MBEL. OpraHouzbl KIETKH.
OaaomMeMOpaHHBIE OpraHOMBI KICTKHU: 3HIoIIazMatHdeckas cerhb (DIIC), anmapart I'ombmku,
JIM30COMBI, MX CTpoeHHe M (yHKIUH. B3auMOCBA3b 0JIHOMEMOPAHHBIX OPraHOMJIOB KIETKH.
Crpoenne rpaHyIsipHOrOo peTHKylyma. Mexanusm wHanpaenenus oeaxoe 6 IIIC. Cunres
pacTBopuMbIX  OenkxoB. CHHTe3  KIETOYHBIX  MeMOpaH. ITmajkuil  (arpaHylspHBIi)
9HJI0IUIa3MaTHUeCKHH peTHKylIyM. CekperopHas (yHKiMs amapara Ionsmxu. Moodugukayus
venxoe ¢ annapame I onvodcu. Copmupoexa denkoe 6 annapame I'onb0dcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutensHbix KieTok. Kiertounstii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOM/IbI KJIETKH: MHTOXOHJIPHM, IIIacTH]Ibl. [lpoucxoowcoerue
mumoxonopuii u niaacmuod. Cumobuocenes (K.C. Mepexckosckuii, JI. Mapeyauc). CtpoeHue u
(YHKIIMM  MHUTOXOHJpHH M 1uiacTHjl. IlepBHuYHBIe, BTOpPUYHBIE W CJIOXKHBIE ILIACTH]IBI
(DOTOCHHTE3UPYIOIUX DYKApHOT. XJIOPOIUIACTHEI, XPOMOIUIACTHI, JIEHKOIUIACTBI  BBICIHINX
pacTeHHI.

HememOpanmnle opranouas! kieTkd CTpoenne H (YHKIIMH HeMeMOpaHHBIX OpraHoHIOB
KieTkd. Pubocomsel.  Ilpomescymounvie uiamenmor. MuxkpoduinaMeHTsl. AxmuHoevie
Mukpoguiamenmol. MplllleuHble KIETKH. AKMUHOGLIE KOMNOHEHMbl HEMLIUMEUHLIX KAeMmOK.
Muxpotpyooukn. Kierounsiii neutp. CrTpoeHne H IBIDKEHHE JKIYTHKOB H  pPECHHYEK.
Muxpotpy0Oouku nutomasMel. Llentpuons. benku, accoyuuposannvie ¢ MukpoguiameHmamu u
mukpompyooukamu. Momopnuvie denxu.

Snpo. Obonouka sAapa, XpoMaTHH, KapHOIUIa3Ma, SIPBINIKH, HX CTpoeHHe H (DYHKIIHH.
SnepHbiii GenkoBbIl MaTpuKke. IIpocTpaHCTBEHHOE pacllookKeHHe XpPOMOCOM B HHTep(dazHOM
ajpe. dyxpomamun u 2emepoxpomamut. belku XpoMaTHHa — THCTOHBL. J{uHamuxa sA0epHOll
obonouku 6 Mumose. Hoepuulii mparncnopm.

Knerounsie  BrmrodeHHsA. CpaBHHTENBHAs  XapaKTEpHCTHKAa  KIETOK  3YKapHOT
(pacTUTENLHOM, JKHBOTHOM, TPHOHOH).

JlemoHcTpannu

[Moprpetsr: K.C. Mepexkosckuid, JI. Maprysnuc.

Tabnuner 1 cxeMbl: «CTpoeHHe DYKAapUOTHYECKOH KIeTKH», «CTpoeHHe KHBOTHOH
KIeTKU», «CTpoeHne pacTUTeNbHON KIeTKH», «CTpoeHne MUTOXOHApHY, «Sapo», «CtpoeHne
IIPOKAPHOTHUECKOH KICTKU».

ObopyznoBanue: CBETOBOH MHKPOCKOII, MHKpPOIIpENapaThl PacTHTEIBHBIX, JKHBOTHBIX
KJIETOK, MUKpOIIpenapaTsl OaKTepHallbHEIX KICTOK.

JlabopaTopHas padora «/3ydeHHe cTpOeHHUs KIETOK pa3IHYHbIX OPraHH3MOBY.

IIpakTHyeckas pabdora «/3yueHne CBOUCTB KIETOYHOH MeMOpaHbI».

JlaGopaTopnasi padora «llccienoBanne maazMoiIH3a H ISIIa3MOJIN3A B PAaCTHTEILHBIX
KIIETKaX».

IlpakTuyeckas padora «3yuenne ABIKEHNS IUTOIIIa3MBI B pACTUTEIILHBIX KICTKAX».

Tema 6. O6MeH BelllecTB H NpeBpalllcHUe YHEPIHH B KJIeTKe



AcCHMIISINS U AHCCHUMHIISAINS — Be CTOpPOHBI MeTabonu3ma. THIBEI oOMeHa BelllecTB:
aBTOTpOoHBIN U  reTepoTpodHBIM. YyacTHe KHCIIOpojJia B  OOMEHHBIX  IIpoIleccax.
DHepreTuyeckoe obOecnedeHue KieTku: npespameHue AT®D B oOMeHHBIX IIpolleccax.
@DepMeHTAaTHBHBIN XapakTep peakiMi KIeTo4Horo meraboimsma. DepMeHThl, UX CTPOEHHE,
cBoiictBa M MexaHusM JeiictBud. Kodepmentsl. Omimuns (epMEHTOB OT HEOPraHHYECKHUX
KaTalu3aTopoB.  belKu-akTHBAaTOpel M OEIKU-MHTHOMTOPBL.  3aBHCHMOCTH  CKOPOCTH
(hepMEHTAaTHBHBIX PEAKITHI OT Pa3IHIHBIX (DaKTOPOB.

[lepBuuHBINl CHHTE3 OpraHHYecKux BemlecTB B wierke. DotocunTes. AHOKCUceHHLIT U
oKcuzeHHulll  pomocunmes y oakmepuii. (Ceéemocobuparwujue nuUcMeHmsvl U NUSMEHMbl
peakyuonHo2o yenmpa. Polb xjoponaacToB B Ipoliecce gorocuHTe3a. CBeToBas M TeMHOBast
¢dazpl. Qomoovixanue, Cz, Cy u CAM-munvi ghomocunmesa. IlpolyKTHBHOCTE (PpoTOCHHTE3A.
Biusanue pa3mHuHBIX (GaKTOPOB Ha CKOPOCTh (hoTocHHTe3a. 3HaueHne (POTOCHHTE3a.

Xemocunure3.  PasnooOpasne  opraHH3MOB-XEMOCHHTETHKOB:  HHTPHGHIIHPYIONIHE
OakTepu, xelle300aKkTepuH, cepodaKTeprun, BOJIOPO/IHbIE DaKTepHH. 3HAYeHHE XeMOCHHTe3a.

AHnaspoOnbie opranusMbel. Buysl Oposkenus. [IpoJiykTsl OposkeHHs U MX HCIOJIb30BaHHE
4elIOBeKOM. AHa’poOHBle MHKPOOPraHH3MBI Kak OOBEKTHl OHOTEXHOJIOTHH W BO30yauTenu
OonesHeil.

AspoOHBIe OpraHH3MBI. JTambl 3HepreTHdeckoro odOmena. [loAroTOBUTENBHEIN ATall
['mikom3 — 6ecKUCIOpoHOE pacHIeIIeHHe TTIOKO3HI.

buosnornueckoe okucieHHe, WIH KIETOYHOE JIbIXaHue. Pollb MUTOXOHJIPUM B IIpoleccax
ouosiornueckoro oxucieHus. [uximueckue peaxiuu. OxuciurelbHoe (ocdopriinpoBaHue.
DOHepausi memOparHozo epaduenma npomonos. Cunmez ATD: padboma npomownuoti ATO-
cunmaszvi. IlpeumymectBa a’poOHoro myrn oOMeHa BelllecTB Iiepell aHa’pOOHBIM.
D PeKTUBHOCTE PHEPrEeTHISCKOTO OOMEHA.

JlemoHcTpannu

[Moprpersr: k. [puctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapur, I1.
Mutyem, I'. A. 3aBap3uH.

Tabmumer U cxembl: «@DOTOCHHTE3», «DHepreTHuecKuil oOMmen», «buocuHTe3 Oenkay,
«Ctpoenne depMeHTa», «XEeMOCHHTE3).

O0opymoBaHHe: CBETOBOH MHKPOCKOI, 000pyI0BaHHE Ul IPUTOTOBICHUS IIOCTOSHHBIX H
BpeMEHHBIX MHKPOIIpEIIapaToB.

JlabopaTtopHas pabora «l3ydyeHHe KaTaIMTHYECKON aKTHBHOCTH (epMeHTOB (Ha
IpUMepe aMIIa3bl U KaTallaskl)y.

JladopaTopnass padora «lI3yuenne ¢epMEHTATHBHOTO pacHICIUICHHS IICpOKCHIA
BOJIOpOJa B paCTUTEILHLIX H KUBOTHBIX KICTKAX).

JIadopaTopHasi padora «CpaBHeHHe IIpolleccoB (POTOCHHTE3a U XEMOCHHTE3a).

JIadopaTopHasi padora «CpaBHeHHE IIPOIIECCOB OpOKCHUS U ABIXAHUMD.

Tema 7. HacencTBenHasi HHpopMAaIlHs U peaau3anus eé B KiIeTKe

Peakimun matpuuHoro curesa. [IpUHINII KOMIUIEMEHTapHOCTH B peaklUiAX MaTpUYHOTO
cuHTe3a. Peammsamus HacieICTBeHHOM HH(popMmanmuu. [eHeTHYecKHil KO, €ro CBOHCTBA.
Tpauckpumimsa — MaTpuunslii cuaTe3 PHK. [IpHHINIE TpaHCKpUIIMK: KOMIIIEMEHTAapHOCTE,
aHTHIIApaJUIeIbHOCTh, aCHMMETPHIHOCTE. Cospesanue mampuunvix PHK 6 sykapuomuueckoti
kiemke. Hexooupyroujue PHK.

Tpancsius u e€ sransl. Yuactue TpanciiopTHeIXx PHK B OuocuuTesze Oenka. Ycinopus
ouocunTesa benka. Kojuporanne aMHHOKHCIIOT. Poiib pubocom B OHocuHTe3e Oellka.

Coepemennvie npedcmaegienus o cmpoenul ceHog. OpraHusalisi reHoMa y MpoKapHoT U
3yKapuoT. Perymiius akTHBHOCTH TeHOB y IpokapuotT. ['mmotesa omepona (P. XKakxo6, XK.
Mamno). Monexyaapuvie mexanusmvl IKcnpeccuu zenog y sykapuom. Ponv xpomamuna 6
pe2yiayuu pabomul 2eHos. Perynsausa oOMeHHBIX IIpoIleccoB B KieTKe. KiieTouHsIi roMeocTas.



Bupycol — HexieTounble (GOpPMEI KH3HH U 0OIHTaTHBEIE Iapa3suTel. CTpoeHHEe IPOCTHIX H
CJIIOKHBIX BHPYCOB, pPeTpOBHUpYcOB, Oakrepuodaros. Kuswenuwiii yuxi J[HK-cooepacaujux
supycos, PHK-codepaxcawjux eupycos, baxmepuoghazos. Obpamuas mpaHcKpunyus, pesepmasd,
uHmezpasa.

Bupycursie 3a0oiieBaHusi 4elloBeKa, KHBOTHBIX, pacrenuil. CIINJ, COVID-19,
COLIHANIBHEIE H METHITUHICKHE IIPOOIEMEL

buoungpopmamura: unmeepayus u ananus oonvunix maccueos («bigdata») cmpyxmypHoix
ouonozuveckux OoawHvix. Hanomexuonozuu 6 oOuonozuu u meouyune. Ilpozpammupyemovie
@yHryuu denxos. Cnocodul 00CmasKu 1eKapcme.

JdeMmoucTpamuu

[Moprpersr: H. K. Komnsios, [I. M. UBaHoBcKHiL.

Tabmuusr u  cxemel: «buocunres Oenka», «['enetnueckuil koa», «Bupycem,
«baxtepuodarm».

IIpakTnueckas padora «Co3zjlaHue MO/JIeJIH BUpYCa».

Tema 8. JKuzHeHHBIH HHKJ KICTKH

Knerounslii 1muki, ero nepuojisl M peryisinua. HHrepdaza m Murto3. OcobOeHHOCTH
IpoleccoB, NpoTeKkaromux B uHTepdaze. Iloaroropka xieTku k jgeneHuro. IIpecuHTeTHYeCKHi
(ITOCTMHTOTHYECKUIT), CHHTCTHYCCKHH U IOCTCHHTETHYSCKHI (IIPEMUTOTHYECKUII) IIePHOALI
HHTepQasml.

Marpuunsiii  cuntez JIHK -  pemnmuxanus.  [lpunnumner  permkanuun — JIHK:
KOMIUIEMEHTAPHOCTh,  IIOJIYKOHCEPBATHBHBIN  CHHTE3, aHTHIAapallelbHOCTh.  MexaHu3M
perumkanun  JIHK.  Xpomocomsl. Crpoenne xpomocoMm. TeioMepsl H  TelloMepasa.
XpoMocOMHBIM HalOp KIETKH — KapHOTHIl. JIUIUIOWIHBIM U TalulouIHBIH HAabOphl XPOMOCOM.
I"'oMostornunsie XxpoMocoMbl. 110710BbIE XPOMOCOMEL.

Jenenne kieTku — MHTO3. CTaguu MHTO3a U IIPOHCXOJAIINE B HUX IIpOIecCHl. THIIBI
muTo3a. Kapuokunes u iurokuHes. buoslornueckoe 3HaueHHE MUTO34.

Peryisamus MuToTHYecKoro Iukia kieTtkd. IIporpamMmMupyemas KieroyHas I'HMOelb —
amoITos.

Knerounoe s1po, XpoMocoMBl, (YHKIHOHAILHAS TeHOMHUKA. Mexanusmol nponugepayuu,
oughgepenyuposxu, cmapenus u 2udenu kiemox. «L{ugposasn xiemka» — ououngopmamuueckue
Mooenu YYHKYUOHUPOBAHUS KIemKu.

JdeMmoucTpamuu

Tabnuner u cxembl: «Ku3HEHHBIN IMKI KIETKH», «MuT03», «CTpoeHHEe XpOMOCOMM»,
«Permmukara JHE.

ObopyznoBanue: CBETOBOH MHKPOCKOII, MHKpoIIpenmapaTel: «MHTO3 B KIeTKaxX KOpeEIIKa
JIyKa».

JlaGopaTopnasi padora «l3yuenne XxpoMocoM Ha TOTOBBIX MUKpOIIperiapaTaxy.

JlabopaTopHas pabora «HabmojeHHe MHTO3a B KJIeTKax KOHYMKa KOpellKa JIyKa (Ha
TrOTOBBIX MHKpoOIIpenaparax)».

Tema 9. CTpoenne H GpyHKIUN OPTAHH3MOB

buomornueckoe  pasHooOpasume — opranmsmoB. OnHOKIETOUHBIE,  KOJIOHHAJILHBIE,
MHOTOKJIETOYHBIE OPTaHH3MEI.

Oco0eHHOCTH CTPOeHHs H KH3HEASATEILHOCTH OIHOKISTOUHLIX OpraHN3MoB. bakTepni,
apxeH, 0/IHOKJIETOYHbIe I'PUOBI, OJJHOKIIETOUHBIE BOJIOPOCIIH, Jpyrue npoTHcThl. KolloHHallbHbIe
OpPraHH3MBI.

B3anMocBs3pb uyacTell MHOTOKIETOUHOTO OpraHi3Ma. TKaHM, opraHbl H CHCTEMBI OpraHoB.
OpranusM Kak eauHoe 1esoe. I'omeocras.

Txanu pacrenmii. TuIBl pacTHTEILHBLIX TKaHel: oOpa3oBaTenbHas, IOKpPOBHafI,
IIPOBOJIAIIAsA, OCHOBHAs, MeXaHHuecKass. OcoOeHHOCTH CTpOeHHS, (YHKIUH H PacllOoIOoKEeHHI
TKaHell B OpraHax pacTeHHH.



TkaHH SKHBOTHBIX M  4YelloBeKa. THUIBI JKUBOTHBIX TKaHeH: SIOUTeNHalbHasd,
coeJIMHUTe/IbHAs, MbIledHast, HepBHas. OcoOEHHOCTH CTpOeHHs, (PYHKIIMH MU pPacloIOXKeHHUs
TKaHell B OpraHax JXMBOTHBIX U YeJIOBeKa.

Opransl. BereraTuBHbIe U IreHepaTHBHBIE OpraHbl pacTeHHil. OpraHbl H CHCTEMBI OPraHOB
JKHMBOTHBIX H 4yesioBeka. OYHKIIUN OpraHOB M CHCTEM OPIaHOB.

Omopa Tena opranmsmoB. Kapkac pactenmuii. CkeneThl  OJHOKICTOUYHBIX U
MHOTOKJICTOUHBIX JKUBOTHBIX. Hapy:kublil 1 BHyTpeHHHH ckeneT. CTpoeHHe U THIIEI COeTHHEHHS
KOCTeH.

JlBi>keHue opraHuzMoB. JIBUKeHHE OJIHOKJIETOYHBIX OpraHH3MOB: am&OomjHOe,
JKT'YTHKOBOE, pecHU4YHoe. J[BIKeHHe MHOTOKJIETOYHBIX pacTeHHH: TpPOIM3Mbl H HACTHH.
JIBxeHHe MHOTOKIIETOUHBIX )KUBOTHBIX U YeJloBeKa: MblliedHas cucrema. Peduiexc. CkeleTHbIe
MBIIIIEI X UX paboTa.

[Iutanue opranusmoB. [lormomenne BoILI, YIIEKUCIOTO ra3a H MUHEpaIbHBIX BEIIECTB
pacteHussMH. lluTanue JXKMBOTHBIX. BHYTIpHIIONOCTHOE W BHYTPUKIIETOYHOE IIHINIEBapeHHE.
[MutaHHe 1O3BOHOYHBIX XUBOTHBIX. OTJIeNbl NUIIEBapUTEIbHOIO TpakTa. [luieBapurelbHbIe
skenesbl. [luneBapuTesbHas clucTeMa 4elloBeKa.

Jeixanue opranu3zMoB. [Ipixanue pacreHuil. J{pixanue sxuBOTHBIX. J{Hddy3us ra3os yepes
HOBepXHOCTh KIeTKH. KokHoe mpixanme. [[pixaTenbHas moBepxHocTh. KabGepHoe u nérounoe
npixanue. JlpIxanme ITO3BOHOYHBIX JKHBOTHBIX H Ye/IOBEKa. OBOJIOIMOHHOE YCIIOXKHEHUE
CTpOeHHs JEIKHX I[I03BOHOYHBIX >KHBOTHHIX. JlpixaTellbHasi cHucTeMa uenoBeka. MexaHu3M
BEHTHJIAIMU JIETKUX Y ITHIT U MJIeKOITHTaronuX. Perymsmnus apixanus. JlpixaresibHble 0OBEMBI.

TpaHcnopT BellecTB y OpraHH3MOB. TpaHCIIOpPTHBIE CHCTEMBI pacTeHHH. TpaHcHopt
BelleCTB Y JKMBOTHBIX. KpoBeHocHass cucrteMa u e€ opranbl. KpoBeHocHas cucTema
IIO3BOHOYHBIX JKUBOTHBIX H delloBeka. Cepille, KpOBEHOCHBIE COCYILI H KpoBb. Kpyru
KpoBooOpamieHus.  DBONIOIMOHHBIE  YCIOXKHEHHS  CTPOCHHS  KpPOBEHOCHOH  CHCTEMEI
IIO3BOHOYHBIX JKHBOTHBIX. PaboTa cepjiiia u e€ peryJsius.

Breijiennenne y opranu3moB. Brijienenue y pacteHuil. BriieneHue y JKHBOTHBIX.
CokpatutensHble Bakyonu. Opranpl BoigeneHus. OHIbTpanus, ceKpells H oOpaTHOe
BcachkIBaHIe KaK MeXaHH3MBI paOOThHl OpraHoB BhieNeHHA. CBsA3b MOJOCTH Tejla ¢ KPOBEHOCHOI
U BBIICIHTENILHOI cHcTeMaMH. BpieneHHe Y MO3BOHOYHBIX JKHBOTHBIX W uelloBeka. llouxu.
Crpoenue u ¢pyHKIHOHHpOBaHHe HedpoHa. OOpa3oBaHUe MOUH y UeIIOBEKA.

3anuTra y OpraHM3MOB. 3an(uTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
IUCTHI IIPOCTEHINHNX. 3aluTa Y MHOTOKJIeTOUHBIX pacTeHnil. Kyrukymna. CpeJicTBa macCHBHOU U
XUMHIYecKOH 3antuThl. DUTOHITHIBL.

3aniuTa y MHOTOKJICTOUHBIX KUBOTHEIX. II0KpOBEI 1 HX IIpoH3BOAHLIE. 3alllHTa OpraHu3Ma
oT ©Oonesmeil. VMMyHHas cucreMa deloBeKa. KUIeTOUHBII M TyMOpalbHBII HMMYHHTET.
Bpoxnéuupiii uW NOpHOOpeTEHHBIN  cHeMUUUSCKUH HMMYHHTET. Teopus KIOHAJILHO-
cenekTHBHOro nMMyHHuTeTa (II. Dpaux, @. M. beprer, C. Toneraga). BocnaiureibHble OTBETHI
opranu3MoB. PoJib BpOKJIEHHOTO HMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1eBaHH.

PasgpaxkuMocTs M peryaiuus y oOpraHu3MoB. Pa3IpakuMOCThL y  OJHOKJIETOYHBIX
opranu3moB. TakcHchl. Pa3apakHMOCTh U peryiasius y pacTeHuil. PocToBBle BelllecTBa M HX
3HaYCHHE.

HepBHuast cuctema U peduieKTOpHas peryisius y KUBOTHBIX. HepBHas cucrema u eé
OT/IeJIbl. DBOJIIOIMOHHOE YCIIOKHEHHE CTPOSHUS HEPBHOM CHCTeMBl Y KXHBOTHBIX. OT/ielb
TOJIOBHOI'O MO3Ta IO3BOHOYHBIX XUBOTHHIX. Pedmexkc u pednexkropHas jayra. besycioBHble u
YCIIOBHEIE pehIeKChI.

['ymopanbHas peryismus U SHIOKpPHHHAs CHCTeMa JXHBOTHBIX U dYelloBeka. JKemesn:
HIOKPHHHOH CHCTeMBI M HX TropMoHBL JlelicTBHe TOpMOHOB. B3auMocBsa3b HepBHOH H
HIOKpPHHHOH cucTteM. [ HnoTanamo-runogu3apHas cucTeMa.

JdeMmoucTpamuu
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IIoptper: W. 11. [1aBmoB.

Tabnuner u cxeMmbl: «OJHOKIETOYHBIE BOJOPOCIH», «MHOTOKJIETOYHbBIE BOJIOPOCIHY,
«baktepun», «[Ipocreiiimue», «OpraHel IIBeTKOBBIX pacTeHHi», «CHCTeMBI OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOeHHe HAaceKOMBIX», «TKaHH pacTeHHi»,
«KopHeBele cucreMbl», «CtpoeHne crebns», «CTpoeHHe JHMCTOBOHM IIIACTHHKWY, «TkaHH
JKUBOTHBIX», «CKeleT demoBekaw, «llumeBapurenbHas cucTeMmay, «KpoBeHocHas cucteMay,
«/IpixatenpHas  cucteMa», «HepBmas cucrema», «Koxka», «Mpelmedunas cuHcTeMay,
«BrienurenpHas cucTeMa», « JHJIOKpPHHHAS cHcTeMay, «CTpoeHHe MBINIED, «FMMyHHTET»,
«KumnregnormnonoctHele», «CxeMa MUTaHHS pacTeHui», «KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHne rujipel», «CTpoeHHe IUTaHapH», «BHyTpeHHee CTpoeHHe J0XKIEBOTO
ueppsi», «HepBHas cucrema peiO», «HepBHas cucrema marymikn», «HepeBHas cucTema
npecMbIKaronuxcesa», «HepBHas cumcrema nrHi», «HepBHasg cHcTeMa MIICKONHTAIONIHXY,
«HepBnas cuctema genoBeka», «Pedaekcy.

O0opy/toBaHHe: CBETOBOM MHKPOCKOI, MHKpOIIpenapaThl OJIHOKIETOYHBIX OPraHu3MOB,
MUKpoIIpenapaTsl TKaHel, paKOBHHBI MOJUTIOCKOB, KOJUIEKIIHH HACEKOMBIX, HTIIOKOXKHX, KUBBIE
IK3EeMILISIPEl KOMHATHBIX pacTeHHH, repOapiu pacTeHHH pa3HBIX OTJIEIOB, BIAXKHBIE IpelapaThl
JKUBOTHBIX, CKeJIeThl I03BOHOYHBIX, KOJUIEKITHH OeCIIO3BOHOYHEIX KUBOTHEIX, CKelleT YelloBeKa,
obopymoBanme a8 [AEMOHCTpAIlMH IIOYBEHHOTO M BO3AYLIIHOTO IHTAHHA pacTeHH,
pacumierieHHsl Kpaxmaila M OelIKOoB 1o [eHCTBHeM (epMeHTOB, 0O0OpyIOBaHHE IUIA
JIEeMOHCTPAIUH OTBITOB [0 M3MEPEHHIO KU3HEHHOH EMKOCTH JIETKUX, MeXaHU3Ma JIbIXaTelTbHBIX
JIBHKEHUI, MOJIeTTH TOJIOBHOTO MO3Ta Pa3IHYHBIX KHBOTHBIX.

JlaGopaTopHas pabora «/3ydeHne TkaHell pacTeHHI.

JIaGopaTopHas padora «/3ydeHne TKaHeH KHUBOTHBIX.

JIadopaTopnasi padora «/I3ydeHHe OpraHOB IIBETKOBOTO PacTEHH».

Tema 10. PazmMHokeHHe H pa3BHTHE OPraHU3MOB

@opMBI pa3MHOXKEHHS OPraHu3MOoB: Oecrolioe (BKIIIOYasi BereTaTHBHOE) U MOJI0Boe. BU/IBI
OecIo10T0 pa3sMHOXKEHUS: IOYKOBaHHUE, CIIOPYIISANH, (hparMeHTaIus, KIOHHPOBaHHUE.

ITonoBoe pasmuoxenue. [lomoBhie KieTkw, wmi raMmersl. Meiio3. Craguu Meiio3a.
[ToBenenue xpomocoM B Meiiose. Kpoccunropep. buonorndeckuil cMpica Meilo3a H IIOJIOBOTO
npoitecca. Melfio3 1 ero MecTo B JKH3HEHHOM IIHKIIE OpTaHH3MOB.

[IpemzapoapimieBoe  pa3BuTHe. ['aMeroreHe3 y JKHBOTHBIX. [loloBBIe  3Keme3bl.
OO0pazoBaHHe W pazBHTHE INOJOBHIX KiIeTok. CrepmaToreHe3 u ooreHe3. CTpoeHHe MOJIOBBIX
KIIETOK.

OrmoloTBOpeHHe U 3MOpHOHAILHOE Pa3BHUTHE >KHBOTHBIX. CIOCOOBI OILIOJNOTBOpPEHHS:
Hapy:KHoe, BHyTpeHHee. [lapTenorenes.

WunuBuayanbHoe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOpHOIOTH — HayKa O Pa3sBUTUH
opranm3MoB. Mopghozenes — o0Ha w3 enaeHuLIX npoodaem smopuonocuu. Konyenyus mopghozeros
u modenu mopghozeneza. Craaun sMOpHOreHe3a XHBOTHBIX (Ha IMpUMepe JIArymikn). JpoOienue.
Tuner apoOnenus. /lemepmunupoearHoe U HedepMUHUPOGaHHOe Opoblienue. biacmyia, munvl
onacmyn. OcoOeHHOCTH poOIeHHS MIICKONMTAIONIMX. 3apo/bIIIeBble TUCTKH (TacTpPyIIAIINA).
3aKilaka OpraHoB H TKaHeH M3 3apoJbIIIeBBIX IHCTKOB. B3amMHOe BIMSHHE dYacTel
pa3BHBAIOIICTOCS 3apojbilia (3MOpHOHaNbHAs HWHAYKOHA). 3aKilagka IUIaHa CTPOSHUA
JKHBOTHOTO KaK  pe3ylbTaT HepapXHuecKHX B3aUMoJelicTBHI TreHoB. Bimsanme Ha
MOpHOHAEHOE Pa3BUTHE PAa3IHIHEIX (DAKTOPOB OKPYKAIOIIEH CPe/IbI.

Poct m paspurHe kUBOTHHIX. llocTomMOpuoHameHEIN mepuoj. [lpsMoe u HempsMmoe
pazButue. Pa3Butne c¢ MeTamMop¢o3oM y OeCIIO3BOHOYHBIX H IIO3BOHOYHBIX JKUBOTHEIX.
buonorndeckoe 3HaueHHe MPSAMOTO H HEIPSAMOTO Pa3BUTHA, UX pacIpocTpaHeHHe B IIPHpO/IE.
Tuner pocra KHUBOTHBIX. DaKTOpPHl peryiIAllMH pocTa JKUBOTHBIX U dYeloBeka. CrTamuu
HOCT3MOpPHOHAILHOTO pPa3BHTHS Yy KUBOTHBEIX M deloBeka. llepnonsl oHTOreHesa delOBeKa.
CrapeHHe U cMepTh Kak OHOJIOTHYecKHe TIPOIecCh.
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PasmHoskenne u pasButHe pacTeHuil. I'ametodur u cmopodur. Meiio3 B KHU3HEHHOM
nuKie pacreHuil. OOpa3oBaHue crop B Iporecce Meiiosza. [amMeroreHes y pacTeHHIL.
OIU10/I0TBOpEHHE M pa3BHUTHE PACTUTEIBHBIX OpraHu3MoB. J[BoiiHOe OIUI0JIOTBOpEHHE Y
IBETKOBBIX pacTeHuil. OOpa3oBaHHe U pa3BUTHE CEMEHH.

MexaHU3MBI peryJisiiiid OHTOTeHe3a Y pacTeHUH U JKUBOTHBIX.

JlemoHcTpannu

IIoptpetsr: C. I'. HaBammun, X. [Ineman.

Tabmuner u cxembl: «BereraTuBHOe pa3MHOKeHHe», « THIIBI OecIloNoro pa3MHOMKEHH,
«Pa3MHOXXeHHe XJIaMHJIOMOHa/Ib», «Pa3MHOMKeHHe 5BIJIeHB», «Pa3MHOXeHHe THJIphD»,
«Meiioz», «Xpomocomsel», «['amerorenes», «CTpoeHHe SANIEKIETKH H CIIEpMaTO30HUIay,
«OCHOBHBIE CTaJIUd OHTOTeHe3a», «lIpAiMoe U HenpsMoe pazBuTHe», «Pa3zBHTHEe MaliCKOro
JKyKay, «Pa3ButHe capanun», «Pa3BuTHe JATyIKn», «/{BoiHOe OIUIOJOTBOPCHHE Y IIBETKOBBIX
pactennit», «CTpocHHE ceMsIH OTHOIONLHBIX H JBYIOIBHBIX pacTeHHID», «JKH3HEHHBIH ITHKI
MOPCKOHM  KallycTbl», <«JKH3HEHHBI IMHMKI MXa», <«KU3HEHHBI IMKI [alnopOTHUKAY,
«KM3HEHHBIN ITUKII COCHBIY.

OO0opy/ioBaHHE: CBETOBOM MHUKPOCKOII, MHUKpOIIpenapars! SsHIeKIeTOK U CIIepMaTo30H]I0B,
MOJielb «[{UKIT pa3BUTHS JIATYIIIKHY.

JladopaTopnasi padora «lI3yuenne cTpoeHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIperapaTax».

IIpakTHyeckass pabdora «BreisgBIeHHE NPU3HAKOB CXOJICTBA 3apOJIbIIIeH MO3BOHOYHBIX
JKMBOTHBIX».

JlaGopaTopHas padora «CTpoeHHe OpraHOB pa3MHOMXEHHS BBICIITHX PACTEHHI».

Tema 11. I'eneTnka — HayKa 0 HacJIeICTBeHHOCTH H H3MEeHYHBOCTH OPraHH3MoOB

Hctopus CTaHOBICHHMS M Pa3BUTHA I'eHETHKH Kak Hayku. Pabotel I'. Mennmems, I'. me
O®puza, T. Moprana. Poias oTedeCTBEHHBIX YUEHBIX B pa3BHTHH TeHeTHKH. PaGoter H. K.
Kounsrora, H. H. BaBunora, A. H. benozepckoro, I'. /. Kapneuenko, FO. A. ®ununuenxo, H. B.
Tumodgeepa-Pecorckoro.

OcHoBHBIE TeHEeTUYCCKUE ITOHATHS U CHMBOJIBL | OMOJIOTHUHEBIE XPOMOCOMEI, aJLIC/IbHEIC
TeHBl, aJlbTepHATHBHBIC IPHU3HAKH, JOMHHAHTHBI M peIeCCHBHBIH IIpU3HAK, TOMO3HIOTAa,
TeTepOo3NUroTa, YHCTas JIMHUS, THOPUIBI, TeHOTHl, (GeHoTHn. OCHOBHBIE MeTONbI TI'€HETHKH:
THOPHIOJOTHYSCKUN, ITHTOJIOTHISCKUI, MOJICKYIISIPHO-T€HETHICCKHI.

JdeMmoucTpamuu

[Toprpetsr: I'. Menpens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunoe, A. H.
benmozepckuii, I'. /1. Kapneuenko, 0. A. @unmumuenko, H. B. Tumogeer-PecoBckuii.

Tabmuet 1 cxeMbl: «MeToIbI TeHeTHKI, «CXeMbI CKpeNTHBaHHI».

JlaGopaTopHas padoTra «/[po3odiuia Kak 00bEKT TeHETHICCKHX HCCIICIOBAHHI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

MonorubpuiHoe ckpenupanue. IlepBpiii 3akoH Menjenss — 3akoH eJMHOOOpa3us
rubpujioB nepporo noxosieHus. IlpaBmwio jjomMmuHupoBaHusA. BTopoil 3akoH Menjens — 3akoH
paciieneHus Ipu3HakoB. I{uTonorndeckiie 0CHOBEI MOHOTHOPHIHOTO CKpemuBaHus. [ umoresa
YHCTOTHI TaMeT.

Avamm3upyroniee  cKpemuBaHue.  [IpoMe:XyTOUHBIH  XapakTep — HaclleOBaHMHS.
Paciennenne nmpu3HakoB IpH HEIOJIHOM JOMHHHPOBAaHHH.
JurubpujHoe ckpenuBanue. TpeTuit 3akoH MeHjens — 3aKkOH He3aBHCHMOIO

HacJe/IoBaHus npu3HakoB. [{uTonornyeckue 0CHOBBI JTUTHOPHUTHOTO CKPEIHMBAHHUA.
CrieruieHHOE HaclleloBaHHEe MMpu3HakoB. PaboTer T. Moprana. CremieHHOe HacaeI0BaHUE
TE€HOB, HapyIIeHHE CISIUICHHU MeXKTy TeHaMi. XpOMOCOMHas TeOpHs HaclIeICTBEHHOCTH.
I'enetnka mosra. XpoMOCOMHBIM MEXaHH3M OIpPENCIICHHA Ioja. AYTOCOMBI U IIOJIOBBIE
XpoMOcOMBEI. ['OMOraMeTHBI M TeTepOTaMETHBI MOJI. ['eHeTHYecKas CTPYKTypa IOJOBBIX
xpomocoM. Hacie/joBaHue pu3HaKoB, CIEIUIEHHBIX C TI0JIOM.
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I'emoTun kak menocTHas cHcTeMa. l[lIeHoTpomms — MHOMKECTBEHHOE JCHCTBHE TCHA.
MHoskecTBeHHBI ajuiesiu3M. B3anMojieiicTBue HealUlelbHBIX T'eHOB. KoOMILIEMEHTapHOCTb.
Onucras. [Tomumepus.

l'eneTndeckuil KOHTpOJIb pa3BUTHS pacTeHUU, J>XUBOTHBIX M 4YeJlOBeKa, a TakkKe
(U3MOIIOTHYECKUX  IIPOIECCOB, TMIOBEJeHUA M KOTHUTHBHBIX (yHkiuil. [eHeTHueckue
MEXaHH3MBI CHMOMOTreHe3a, MEXaHH3MBl B3aHMOICHCTBHA «XO3SHH — Iapa3suT» H «XO35IHH —
MHKpoOHoM». I'eHeTHYecKHe acleKThl KOHTPOJIA H H3MEHEHHUA HaclIeICTBeHHON HH(OpMAaIii B
HNOKOJICHUSX KJIETOK U OPT'aHU3MOB.

JlemoHcTpannu

[Hoprpetsr: I'. Mengens, T. Mopran.

Tabmuner 1 cxemsl: «llepBbiil 1 BTOpoi 3akoHbl MeHjiemns», «Tpetuit 3akoH MeHjiens»,
«Ananmm3upyromiee ckpemuBanue», «Hemonnoe nomuHupoBanuey, «ClienieHHoe HaclIeI0BaHUE
IPHU3HAKOB Yy Jpo30¢minh», « eHeTHkKa nmonay, «KapuoTum genoBekay, « KapuoTuir apo3oQuisn,
«KapuoTun ntuiis», « MHOKECTBEHHBII ajllen3M», «B3anMoieiicTBHe TeHOBY.

OOopy/ioBaHHe: MOJIEIIb Ul JIEMOHCTpAIlUH 3aKOHOB €/IMHOO0Opa3us rHOpHJIOB MepBOTO
NOKOJICHHS U pacllelUIeHusl MPU3HAKOB, MOJIENb JUIS JeMOHCTPAIlMH 3aKOHAa HE3aBHCHUMOIO
HacJe/IOBaHUs [IPU3HAKOB, MOJIEJb JUIA JEMOHCTPAllUU CIEIUIEHHOTO Hacjel0BaHus IIPU3HAKOB,
CBETOBOI MHKPOCKOII, MHKpoTIperapart: «Jlpo3odumay.

IIpakTHvyeckasi padora «l3ydeHHe pe3ylnbTaTOB MOHOTHOPHIHOTO CKPCIIHBAHHA Y
JIpO30QHITBDY.

IIpakTuyeckass pabora «/3yyeHue pe3yabTaTOB JUTHOPHHOIO CKpelHBaHUSA Y
JIpO30QHITBDY.

Tema 13. 3akoHOMepHOCTH H3MEeHYNBOCTH

BzaumogelicTBUe TeHOTHIA H cpelnl IMpH (OpPMHpOBaHHH QeHOTHIa. 3MEHYHBOCTH
npu3HakoB. KauecTBeHHBIE M KOJIMYECTBEHHBIE IIpPH3HAKU. BHIBI  M3MEHUYHMBOCTH:
HeHacle/[CTBEHHasA U HaclleJCTBeHHas!.

MomdukaimoHHas U3MeHYHBOCTh. Poib cpejibl B (JOPMHUPOBAHUH MOJIHU(PHKAITHOHHOM
m3MeHunBocTH. Hopma peakiun mpu3Haka. BapualluoHHBIH psja U BapHallMOHHAs Kpubas (B.
Horanncen). CBoiicTBa MOH(DHKAIIMOHHON H3MEHIYHBOCTH.

l'eHoTHIHYeCKasd H3MEHUYHBOCTL. CBOHCTBa TeHOTHIIHYECKOH H3MEHYHBOCTH. BHIELI
TeHOTHITHYSCKON H3MEHUYMBOCTH: KOMOMHATUBHAS, MyTaITHOHHAS.

KombOunatuBHas m3MeH4YUBOCTh. Mel03 U HOJIOBOH MpoIlecc — OCHOBa KOMOHWHATHBHOU
U3MEeHYHBOCTH. PoJIb KOMOMHATUBHON W3MEHUYHMBOCTH B CO3J[aHUHU T'€HETHYECKOro pazHooOpasus
B IIpejieiaXx OJHOTO BHUIA.

MyTtannoHHas HM3MEHYHBOCTh. BHIBI MyTallHi: Te€HHBIC, XPOMOCOMHBIC, TE€HOMHEIE.
CnoHTaHHble H HHIYIIHPOBAHHBIC MYTaIllMHd. SfmepHble W IIUTOIUIa3MaTHUYECKHE MYTaIlHH.
ComMaTtHyecKne M TOJOBBIC MyTallid. [IpHYHHEI BO3HHKHOBEHHMS MyTanui. MyTareHBl U HX
BIIMSHHE HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[HOHHOTO IIpollecca. 3aKOH I'OMOJIOTHYECKHX
paoB B HaciejictBeHHOH wu3MeHunBocTH (H.M. BapmiioB). BHesjiepHas H3MeHYHMBOCTH U
HAacJIe/ICTBCHHOCTE.

Dnucenemuxa u MUEHOMUKA, POTL DHUSEHEMUYEeCKUX (aKmopoe 6 HACAe008aHUlU U
UIMEHYUBOCMU (heHOMUNUYECKUX NPUZHAKOG V OP2AHU3ZMOS.

JlemoHcTpannu

[Hoprpertsr: I'. e ©pus, B. Horanucen, H. 1. Bapuios.

Tabmuner u cxembl: «Bujgbl uzmeHunBocTH», «MojudHUKalMOHHAsS HW3MEHUYHBOCTBY,
«KomOMHaTHBHAs  H3MEHYHBOCTLY, «Metiosy, «O1I010TBOpEHHEY, «"eneTHYecKue
3a00JICBaHUA YSIOBCKa», « BUIIBLI MyTaIHiD».

OOGopynoBaHHe: KUBBIC H TepOapHBIC 53K3eMILIIPHI KOMHATHBIX pPacTCHHM, PHCYHKH
(oTorpadmn) JKHBOTHEIX C Pa3IMYHBEIMI BHIAMH H3MCHIHBOCTH.
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JlaGopaTopHass pa6Gora «lccrmemoBaHue 3aKOHOMEPHOCTEH — MOIH(UKAITHOHHOH
n3MmeHYHBOCTH. [TocTpoeHHe BapHallMOHHOTO psAJia U BapHAIMOHHON KPUBOW».

IpakTuyeckas padora «Mytaruu y Jjpo30¢ bl (Ha TOTOBBIX MHKpOIIpenaparax)».

Tema 14. I'eHeTnKa Ye/l0BeKa

Kapuotun denoeka. MexayHapojiHasi NIporpaMma HcCCie/JIOBaHHSA TI'eHoMa 4YelloBeKa.
Mertoapl H3ydeHHs T'CHETUKH YelIOBeKa: TeHeaJloTHuecKHH, OMHM3HENOBBIH, ITHTOT€HeTHICCKIHIl,
HOMYJISAIIHOHHO-CTaTUCTHUSCKHH, MOJeKyIsipHo-reHeTHdeckuil. CoBpeMeHHOe oOIpe/ciieHHe
TeHOTHIIA: IOJIHOT€HOMHOE CeKBEeHUPOBaHUe, FTeHOTHITNPOBaHHe, B TOM 4yHcie ¢ rmoMornbsio TTIP-
aHanmuza. HacnesicTBeHHBIe 3a00JIeBaHus YelloBeKa. | eHHble H XpOMOCOMHBIE 0OJIe3HH UeIoBeKa.
Bone3Hu ¢ HacleJCTBEHHOHN IIpe/IpacilioyioKeHHOCThI0. 3HadyeHHe MEJIUIIMHCKON TeHeTHKH B
Ipe/IOTBpallleHHH M JIeYeHHH T'eHeTHYeCKHX 3a0o0JieBaHUN uelloBeka. MeJHKOo-TeHeTHYeCKoe
KOHCyIbTHpoBaHue. CTBONOBLIE KICTKH. [loHATHEe «reHeTHUeCKOoro Ipy3a». JTHUeCKUE aClIeKThI
HCCIIeIOBaHHI B 00JaCTH peJaKTHPOBAaHHSA TeéHOMa U CTBOJIOBBIX KICTOK.

I'enerndeckue ¢akTOphl MOBBINIEHHON YYBCTBUTENLHOCTH 4eJlOBeKa K (DH3HMYECKOMY H
XUMHYECKOMY 3arps3HEHHI0 OKpyXKamwlllel cpejbl. [ eHeTHdecKas Ipe/|paclioiioKeHHOCTh
YeJloBeKa K IaTOJIOTUsM.

JdeMmoucTpamuu

Tabmumer u cxembl: «Kapuotun demoBeka», «MeToapl H3ydeHHS T'CHETHKH YeJIOBEKay,
«["eneTnyeckue 3a00IeBaHUS YETIOBEKaY.

IIpakTHyeckas padora «CocTaBieHre U aHAIIN3 POJIOCTIOBHOM.

Tema 15. Cestekuus opranuzMoB

JloMecTHKaIMA MU CeJIeKIUA. 3apoK/eHHe CeleKIIMH W JoMecTHKanuu. Ydenue H. H.
Basuiora o IleHTpax poucXok/IeHHs U MHOT000pa3us KyJIbTYPHBIX pacTeHHil. Posb cenexknun
B CO3JaHMHM COPTOB pacTeHHH U Iopoa KUBOTHBEIX. CopT, mopoda, MNITaMM. 3aKoH
TOMOJIOTHYECKHX PSIOB B HacieqcTBeHHOM u3MeHunBoctu H. M. BaBunoBa, ero 3nHaueHue st
CeJIEKITHOHHOH pabOoTHI.

Mertojs! ceneknuoHHOM paboThl. MckyccTBeHHBIH 0TOOP: MAacCOBBIN U UH/IMBU IYaTILHEIIL.
Otansl KOMOMHAITHOHHOM ceneknuu. McnbTaHne Npou3BOAWTeNeH 1O MOTOMCTBY. OTOop 1o
TEeHOTHUITY ¢ TIOMOIIEIO OIleHKH (peHOTHIIa IOTOMCTBA U OTOOp IO TEHOTHITY ¢ IIOMOMIBIO aHAIH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak MeETOJ] CeNeKIHOHHOH paborel. PammanuoHHBI H
XUMHUYECKHM MyTareHe3 KaK HCTOYHHK MYTallud Yy KYIbTYpHBIX (OpM OpraHH3MOB.
Hcnonp30BaHHe T€HOMHOTO peJaKTHpPOBaHHS UM MeToJIoB pexkoMOuHaHTHBIX JIHK s
HOJIYy9CHHS HCXOTHOTO MaTepHaia s CeIeKIHN.

[Tomyuenne monumuionaoB. BuyTpuBuzoBas rubOpuauszanus. bin3kopoIacTBeHHOE
CKpellliBaHHe, WM HHOpUauHT. HepoacTBeHHOe cKpeluBaHue, WiIH ayropuaunr. ['eteposuc u
ero mnpuuyuHbl. lcmonp3oBaHue TeTepo3rca B ceneknuu. OTaanéHHas THOpHIH3AIHA.
[Ipeojionenne Oeciulojiusg MeXBHIOBBIX THOpUIOB. JloCTIKEHHs CelleKIUH pacTeHUHd u
JKHBOTHBIX. «3el1éHas peconoyusy.

CoxpaHeHHe U H3yUeHHE T'CHETHUSCKHX PECcypcoB KYILTYPHBIX pPacTeHHH H HX JIHKHX
poanUel A co3aHusI HOBBIX COPTOB H THOPHIOB CEILCKOXO3SHCTBEHHBIX KYIBTYp. I13)ueHie,
coxpaHenue U YnpaeieHue ceHemuyeckuMi pecypcamu celbCKOX03AUCMEEeHHbIX U NPOMBICIO6LIX
HCUBOMHDBIX 6 YeNaX VAYUULEeHUs CYUWECMEYIOUJUX U CO30aHUsl HOBbIX NOPOO, TUHUN U KPOCCOE, 6
MOM Ylcile ¢ NpUMEHEHUeM COBPEeMEHHLIX Memo008 HAYUHBLIX UCCIe006aHUl, nepedossbix uoel u
NepCneKmusHbIX MexHON02UIL.

JdeMmoucTpamuu

IIoptpetsr: H. M. BaBuios, 1. B. Muaypun, I'. JI. Kapnieuenko, I1. 11. JIykbsinenko, b. JL.
Actaypos, H. bopnoyr, 1. K. benses.
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Tabmuner 1 cxeMbl: «L{eHTpEI TPOUCXOKICHISA H MHOTO00pa3Hsa KyJIbTYPHEIX PACTCHHI,
«3aKOH TOMOJIOTMYECKHX PsJIOB B HACJEJCTBEHHOH HM3MEHUYHBOCTH», «METOJIbl CceleKIun»,
«Ot1nanéunas rubpuauzanusy», «Myrarenes».

JlaGopaTopHas pabora «l3ydeHue copTOB KYJIBTYPHBIX PacTeHHH U MOPOJ{ JIOMAITHHX
JKHBOTHBIX».

JlaGopaTopHas paGora «l3yueHHe METOIOB CEICKITHH PAaCTCHHUI.

IIpakTHveckasi padora «[IpHBHBKa pacTeHHID».

Ikckypenst «OCHOBHBIE METOJIBI U JIOCTHIKEHHs CeJIeKIIMM PAacTeHHH M JKUBOTHBIX (Ha
CEeJIEKIIHOHHYIO CTaHIHIO, IUIEMEHHYH (epMy, COPTOUCIILITaTelIbHBIH YYacTOK, B TEIUIMYHOE
X034HCTBO, B JA0OPAaTOPHIO arpOYHUBEPCHUTETA WIN HAYYHOTO IIEHTPa)».

Tema 16. BHoTeXHO0JI0THS H CHHTeTHYECKA OHOJIOTHA

OOBEKTHI, HCIOJIB3YyeMble B OHOTEXHOJIOTMH, — KJICTOYHBEIE M TKAHEBBIC KYJIBTYPHI,
MHKPOOPraHH3MBI, HX XapaKTepHCTHKa. 1paJuIlHOHHas OHOTEXHOJIOTHA: XjIeOoleueHue,
HOJIy4eHHe KHUCIOMOJIOYHBIX IPOJIYKTOB, BHHOeIHe. MukpooHomorudeckuii cuaTe3. OObeKThI
MHUKpoOHoJIorHueckux TexHosoruil. [IpouspojicTBo 6enka, aMHHOKHCIIOT U BUTAMUHOB.

Co3jlaHie  TEeXHOJIOTMM M HHCTPYMEHTOB  IleJIeHAlPaBJIeHHOIO  W3MEeHeHUus |
KOHCTPYUPOBAHHS I'€HOMOB C I1eJIbIO TIOJIy4eHHUs] OPraHU3MOB H UX KOMIIOHEHTOB, COJIepiKalllux
HE BCTpEYaroIiecs B IpUpoie OMOCHHTCTHUSCKHE ITYTH.

Knerounast mmkeHepus. MeToIsl KyIBTYpPHI KJICTOK M TKaHEH pacTeHHH M KHBOTHBIX.
Kpunobanku. Comaruueckass ruOpwjau3anus M coMmarudeckuil smOpuoresnes. Hcnolib3oBaHue
ramjioHJIOB B CeleKIHH pacTeHUuil. [lonyueHue MoHOKIOHAMLHLIX awmumel. Ilcnonvsosanue
MOHOK/IOHAALHBIX U NONUKIOHANLHLIX aHmume 6 Meouyure. VICKycCTBEHHOE OILIOJI0TBOPEHHE.
PexoHcTpykiMs AHIIEKIETOK W KIOHHPOBaHUE >KUBOTHBIX. Mero/1 TpaHCIUIAaHTAIlMH sifiep
KICTOK. 1exHonocuu 0300po6neHus, KYIbMUSUPOSAHUS U MUKPOKIOHANLHO2O PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHasi U TeHHas UHKeHepHs. VICKycCTBEHHBIN CHHTe3 I'eHa U KOHCTPYHPOBaHUeE
pekomOunantHeix JIHK. Cozoanue mpanceennvix opearuzmos. JIOCTHKEHHA W IepPCIIEKTHBBI
XpPOMOCOMHOH H TEHHOH HIDKCHEPHH. JKOJOTHUYECKHE M STHYSCKHE IIpOOJIeMBI TCHHOH
HIDKCHEPHH.

Memumunckue onmotexnonorud. [loctrenomuas mudposas memumnuHa. [11P-ararnocTika.
MeTa00JIOMHEIH aHaTH3, TCHOIICHTPHUISCKHH aHaTH3 IIPOTEOMa YeJIOBEeKa JUISI OIEHKH COCTOMHHUS
ero 3jiopoebi. Hcnons3oBaHHe CTBOJOBBIX KIETOK. TaprerHas Tepanus paka. 3D-
OnonmwkeHepus JUiA pa3paboTKu (yHJIAMEHTAIBHBIX OCHOB MEJIUIIMHCKHX TEXHOJOTHH,
CO3MIaHHA KOMIUIEKCHBIX TKaHEH COYeTaHHEM TEeXHOJIOTHH TpEXMEpHOro OHONpPHHTHHTA H
ckadoIIHHTa IIA peIIeHHs 3a/1a4 IIePCOHATH3NPOBAHHON MEIHITHHEL.

Co3ganne BEKTOPHBIX BaKITHH C IICNBI0 OOecleueHHs KOMOHHHPOBAHHOM 3alllUTHI OT
BozOymuteneit OPBH, ycTaHoBiIeHHE MOJCKYIPHBIX MeXaHH3MOB (yHKIHoHHpoBaHHs PHK-
coJIepaKalliX BUPYCOB, BBI3BIBAIOIIHUX 0CO00 OllacHbie 3a00JIeBaHH YeIOBeKa U KUBOTHBIX.

JdeMmoucTpamuu

Tabmumer u  cxemsl: «lcmoap3oBaHHe  MHKPOOPTaHH3MOB B IIPOMBINIICHHOM
MPON3BOJACTBEY, «[KileTouHas HIDKeHepHA», «| eHHas HHKEHEPI».

JlaGopaTopHas paGora «l3yueHHe 00HEKTOB OHOTEXHOIOTHI.

IIpakTHveckasi padora «[loaydeHne MOJTOYHOKUCIBIX IIPOIYKTOBY.

IKckypens «bHOTEXHOIIOTHS — Ba)KHEHIas [IPOU3BOIUTElIbHA CHJIa COBPEMEHHOCTH (Ha
OHOTEXHOJIOIHYECKOE IIPOU3BOJICTBO)».

11 KJIACC
Tema 1. 3apoxieHHe U pa3BUTHe YBOJIIOIHOHHBIX NpeIcTaB/JIeHNH B OHOJI0THH
OpomonmonHas Teopua Y. Jlappuna. IlpeanocsulKu BO3HUKHOBEHHS JapBUHN3MA. JKU3HL
W Hay4Has JiearelnbHocTh Y. J[apBuHa.
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JBwxkymue cunbl 3omonud BugoB mo Y. JlapBuHy (BbIcOKas HHTEHCHBHOCTD
Pa3MHOKEHHS OpraHHU3MOB, HaclleJICTBeHHas W3MeHYMBOCTh, ©OOphOa 3a CcyIllecTBOBaHHE,
€CTEeCTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmiienne cuHTeTndeckoi Teopuu 3Booimu (CT3). HelttpanbHas Teopus SBOIIOINH.
CoBpeMeHHas 3BOJIIOIMOHHAs OWOJIOTHA. 3HaYeHHe SBOJIIOIMOHHOW TeOpUH B (pOpMHpPOBAHUU
eCTeCTBCHHO-HAYUHOH KapTHHBI MHpa.

JlemoHcTpannu

[Moprpers: Apuctorens, K. JIunneit, K. b. Jlamapk, 3. K. Cenr-Unep, K. Kiorse, Y.
Hapsun, C. C. UetBepukogr, 1. H. lImansrayzen, x. Xomieiin, . K. benses.

Tabmuner u cxemsl: «Cucrema >xuBoi npupojsl (o K. JIunnerw)», «JlecTHHIla JKHBBIX
cymectB (1o Jlamapky)», «MexaHusMm (OpMHpPOBaHHSA IIPUCIIOCOOJIEHUH Yy pacTeHHHl u
JKUBOTHHIX (110 JIamapky)», «Kaprta-cxema mapuipyra nyreniectBusa Y. lapBunay», «Haxoaxu Y.
HapBuna», «®opMbel OophOBI 3a cymiecTBoBaHHe», «llopomer romyOeit», «MHoroobpasue
KYJIBTYPHBIX (popM KamycTel», «[1opojisl JloManiHUX KUBOTHBIX», «CxeMa oOpa30BaHHUS HOBBIX
BHioB (o Y. JlapBuny)», «Cxema COOTHOIIEHHA JBHAKYIIHX CHJI DBOJIONHN», «OCHOBHBIE
HOJIOKEHUS CHHTETHYECKON TEOPHH SBOJIFOITHI.

Tema 2. MUKpPOIBOIIONUSA U €é pe3yIbTaThI

[lomynmauus kak »ieMeHTapHass euHHIA 3Bomonuu. CoBpeMeHHBIE METOILI OLICHKH
TeHeTHYeCKOI0 pa3Hoo0pasus U CTPYKTYPHI TONYIAIui. I3MeHeHne reHo(oHAa MOMYIISIIHHE KakK
3JIEeMEHTapHOE 3BOJIIOIIMOHHOE fBJICHHE. 3aKOH TreHeTHdeckoro paBHoBecus J[x. Xapau, B.
BaitnGepra.

DneMeHTapHble (GakTOphl (JIBIKYIIHE CHJIBI) 5SBONIONUH. MYyTallMOHHBIA IpoIlecc.
KomOuHatupHas wu3MeH4YHBOCTh. J[peild) reHOB — cllydailHble HEHAlIpaBlIeHHbIE H3MeHEeHUs
yacTOT aUtelell B TMOMyIAuax. D(dQeKT ocHoBaTend. Ipgexm OYMbLIOUH020 2OPAbIUIKA.
CHudicerile 2ceHemuuecko2o pasHoobdpasus: npuduHvl u cledcmeus. Ilposenenue s¢hghexma
opeligha 2ceHo6 6 Oonviuux U Marblx nonyiayusax. Murpanuu. M3omsmus Oy
reorpaduyeckas (IpocTpaHCTBeHHas1), OHoJornyeckas (penpo,[yKTUBHas!).

EcrtectBennsiii oTOOp — HampaBIAONl ¢akTop 3BOIONHH. DPOpPMBI €CTeCTBEHHOTO
oTOOpa: MBIDKYIIHH, CTaOHJIM3HPYIOIIUN, pa3pbBaromuil (mum3pynTuBHEBIH). [lonoBol otOop.
Bo3nuknoBeHne U 3BOJIONHS COIHAILHOTO TOBECHUS JKHBOTHBIX.

[IpucnocobaeHHOCT, OpraHM3MOB KaK pe3yabTaT MHKpPO3BOMIONHH. BosHHKHOBeHHe
HpHCIOCOOIeHHIT Y opraHu3MoB. ApoMopdo3sl U uaHoaantainui. [Ipumeps! mpucnocoOieHni
y opraHu3moB: Mopdonoruueckue, QHU3HOIOTHYECKHE, OHMOXUMHYECKHE, II0Be/IEHYECKHE.
OTHOCHTEILHOCTE IPHCIIOCOOIEHHOCTH OPTaHI3MOB.

Bun, ero xpurepunu u cTpykTypa. BumooOpazoBanme Kak pe3yabTaT MHKPOAIBOIIIOIHH.
Mzomamus — KmodeBoil ¢akrop BumooOpazoBaHuA. lIyTm u cmocoOBl BHIO0Opa3OBaHHA:
ajyonatpudeckoe (reorpadudeckoe), cHMIAaTpHueckoe (SKOJIOTHUECKOe), «MTHOBCHHOE»
(nmonmruonu3anus, rudpum3zanus). JNUTeIbHOCTh SBOIFOITMOHHBIX IIPOIECCOB.

Mexanuzmsbl popMUpoBaHHs OHOJIOTHYECKOI'O pa3HOO0pasHsl.

Ponp o3BomomumoHHoll Ouomormu B pa3padoOTKe HAYYHBIX METOJOB COXpPAaHEHHA
ouopazHooOpazus. MHIKpPO3BOIIOMIS U KO3BOIOIUSA Mapa3UTOB H HX X03sieB. MeXaHH3MBI
(hopMHUpOBaHIA YCTONYHBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOpBOEI ¢ HEH.

JlemoHcTpannu

[oprpetsi: C. C. YUerBepukos, . Maiip.

Tabmuner u cxeMbl: «MyTallHoOHHas U3MEHYHBOCTEY, «[loIyNsAIIMOHHAs CTPYKTYpa BHJIa»,
«CxeMa mposiBleHHS 3akoHa Xapau—BaiinOepra», «/IBIDKyIIMe CHIBI  SBOJIOIHHY,
«OKoIlOTHYEeCKas W3OIIAIMS IOMYIAIMH ceBaHCKON dopemn», «l'eorpaduueckas H30IAIIL
JUCTBEHHHUIIBI CHOMPCKOM M JHCTBEHHUIIBI Jaypckoil», «[lomymsiionnble BOJIHBI YHCICHHOCTH
XUIIHUKOB M JKepTB», «CxeMa [eHCTBHSA ecTecTBeHHOro oTOopa», «Dopmbl OOprOBI 3a
CYIeCTBOBaHHUEY, «njycTpuanbHbIi MEJIaHU3M», «Kunnre HCKOIIaeMbIey,
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«IlokpoBuTenbCTBEeHHAsI OKpacKa XHUBOTHBIX», «llpemympesknaronmias okpacka KHUBOTHEIXY,
«Duznonornyeckue ajanranun», «IIpucrnocoblieHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCThY,
«Kpurepuu Buga», «Buabl-jnBoiiHuku», «CTpykTypa BHia B Ipupoje», «CrocoOsl
BUJlIooOpazoBaHus», «[eorpapuyeckoe  BHjooOpazoBaHue TpEX  BHJAOB  JIAHJIBIIIEHY,
«IKoJoTHYecKoe BHJI000pa3oBaHHe BHJIOB CHHMIDY, «llonmioujel pacrenuit», «KamycTHo-
PEACUHBIN THOPUIY.

ObopymoBanue: repdapHui pacTeHHM, KOJUISKIIHH HACCKOMBIX, Uydela ITHI U 3Bepel ¢
IpUMepaMH pazJIMYHbIX IPHUCHOCOOJIEHHH, Yydella IITUIl U 3Bepel pa3HBIX BHJIOB, repOapHu
pacTeHH OJIM3KUX BHJIOB, 00pa30BaBIIMXCS Pa3IMYHBIMH CIIOCOOAMHU.

JlabopaTopHas pabora «BrIsBIeHHe H3MEHYHBOCTH Y 0C00€i 0JIHOTO BUJa.

JlabopaTtopHas padora «lIpucnocoOneHus OpraHu3MOB U HX OTHOCUTEJBHas
11e/1ec000pa3sHOCTEY.

JIadopaTopnasi padora «CpaBHeHHEe BHIOB 110 MOP(OIOTHICCKOMY KPUTEPHIO).

Tema 3. Makpo3goaonus u eé¢ pe3yjibTarThl

Mertoas! u3ydeHus: Makpo3Booiuu. [laneoHToornuecke MeTo Ikl H3y4eHHs DBOJIFOIUH.
[Tepexoaabie GopMbl B PUIOTreHETHYECKHE PAJIBI OPTaHU3MOB.

buoreorpaduueckie Metojsl u3ydeHHs oHBoaronuu. CpaBHeHue GJIOpel U (ayHbI
MaTepHUKOB H 0cTpoBoB. buoreorpaduueckue oomacta 3eMian. BHABI-3HISMUKH U pEeTHKTEL.

DOMOpHOIOTHYEeCKHEe U CPaBHUTEILHO-MOP(OIOTHYSCKIE METOAbI H3YUCHHS HBOJIIOIHH.
[eHeTHUecKHe MeXaHH3MBbI JBOJIOIMH OHTOTE€HE3a M IOSBJISHHS HSBOJIIOIMOHHBIX HOBIIECTB.
['oMosI0THYHBIE U aHAJIOTHYHBIE OpraHbl. Py/lMMeHTapHbIe OpraHbl U aTaBU3Mbl. MoJeKyIspHO-
reHeTHyeckue, OHOXMMHYECKHE U  MaTeMaTHyeckue MeTOJIbl  H3Y4eHHS  JBOJIOIUM.
['omonoruynsie redbl. CoBpeMeHHbIE METO bl IIOCTPOESHUS (PHIIOTeHETHYECKHX JIEPEBhEB.

XpoMocOMHBIE MyTallHH U 3BOJIIOIIS T€HOMOB.

OO0mue 3aKOHOMEPHOCTH  (IpaBWiIa) BBOMIONHH. [lpunyun  cmeHul  QYHKYUIL.
HeoOpatuMocTs sBOMIIONNHK. AjlaiTUBHAsA pajuanisi. HepaBHOMEpHOCTE TEMIIOB SBOJIIOITHH.

JdeMmoucTpamuu

[Toptpetsr: K. M. bap, A. O. Kopanepckuit, @. Mromiep, 3. I'ekken.

Tabmurel u cxeMbl: «DUIOTeHETHUSCKUN PAJT JIOIIaINy, «APXEONTePHKCy, «3Bepo3yonie
seps», «Creronedansn, «PuanoduTe», «CeMeHHBIe MaNOpOTHHKMY, «buoreorpaduueckue
30HBI 3eMim», «Jlpefid KoHTHHeHTOB», «PenuxTel», «HawgambHble cTaguu 3MOPHOHATILHOTO
pa3BUTHA  II0O3BOHOYHBIX  JKHBOTHBIX», «[OMOJIOTUYHBIE M  aHAJIOTUYHBIE  OPraHbBI»,
«PynuMeHTB», «ATaBH3MBI», «XpOMOCOMHBIe HaOOpHI 4YelloBeKa M IMMIaH3e», «[JlaBHBIe
HapaBlIeHU 3BOIIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOIIOIHI.

OOopymoBaHHe: KOJUISKIHH, TepOapuy, MY/DKH HCKOIAeMBIX OCTaTKOB OPraHH3MOB,
MYIBSDKH TOMOJIOTHUHBIX, QHAJOTHUHBIX, PYIHMEHTApHBIX OpPraHOB M aTaBH3MOB, KOJUICKIIHH
HACeKOMEIX.

Tema 4. IIpoucxo:knenne n pa3BHTHE *KU3HH Ha 3eMJie

Hayunble THUIOTE3bl IPOMCXOXK/EHHA KHU3HU Ha 3emiie. AOHOreHe3 M NaHCIEPMHUSL.
Jlonayunpie mpencTaBieHHS O 3apOoXKICHUU JKH3HU (KpeallloHH3M). ['HmoTeza HOCTOAHHOTO
caMo3aposKICHHS KU3HHU U e& onpoBepxkeHHe onpitaMu O. Pequ, JI. Cnamnannmanu, JI. Ilactepa.
[IpoucxoxaeHue XU3HH H acTPOOHOIOTHS.

OcHoBHBIE 3Tanbl HeopraHuueckoii spomonuu. [ItanetapHas (Teooruueckas) 3BOIIOLHS.
XuMmudeckas 3BONONUA. AOHOT€HHBIN CHHTE3 OpPraHUYecKHX BelleCTB U3 HEeOPraHHYeCKHX.
Oueir C. Mmiepa u I'. FOpu. OOpa3zoBanue I1oJMMepoB H3 MoHOMepoB. KoarepBarHas
runoteza A. M. Omnapuna, rumore3a mnepBuuHoro OynroHa [k, XoimeiiHa, IeHETHYECKas
rurmoteza I Mémnepa. Pubosumer (T. Yek) u rumoreza «mupa PHK» V. T'mnbepra.
@opMmupoBaHHe MeMOpaH H BOSHUKHOBEHHE IIPOTOKICTKH.
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Heropus 3emum u MeTonAnl e€ H3ydeHus. lckomaemble opranmdeckue OCTaTKH.
leoxpononorus u e€ MeroJbl. OTHOcuTelnbHass W abCONIOTHAs  I'€OXPOHOJIOTHAL.
['eoxpoHoOrHYecKas NIkajia: 0HbI, 3Pbl, IEPHOJIbI, STIOXH.

HauanpHblie 3Tansl opraiudeckoil sBoitonud. [losiBlieHHe W SBOIJIIONUSA HEPBBIX KIETOK.
Opomorus Merabom3Ma. Bo3HHKHOBeHHe IiepBbIX sKocucTeM. CoBpeMeHHBIE MHKpPOOHBIE
OMOIUIEHKH KaK aHajor HepBEIX Ha 3emie coobdmtectB. CrpoMatomuTsl. IlpokapHoThl u
3YKapHOTEHI.

[Ipoucxoxjenne sykapuoT (cUMOHOTeHe3). DBOIIOIMOHHOE IPOHCXOKJIEHHE BHPYCOB.
[IpoucxoxjaeHne MHOTOKJIETOYHBIX  OPraHu3MOB. BO3HHKHOBEHHE  OCHOBHBIX  IPYIII
MHOTOKJIETOYHBIX OpraHHU3MOB.

OCHOBHBIE 3Tallbl SBOJIIOIUH BBICHIMX pacTeHui. OCHOBHBIE apoMopdo3bl pacTeHHUH.
Brixon pactenmit Ha cymy. [losBieHHe CIOpPOBBIX pacTeHHM W 3aBOCBaHHE HMH CYIIH.
CeMennsle pactenus. [IponcxoskaeHne 1IBeTKOBBIX pacTeHHH.

OCHOBHBIE€ 3Tallbl SBOJIOIMH KUBOTHOrO Mupa. OcHOBHBIE apoMop(o3bl KHBOTHBIX.
Benjckas dayna. KemOpuiickuii B3pbIB — IOABJIEHHE COBPEMEHHBIX THIIOB. llepBrie XOp/l0BbIE
>kUBOTHBIE. JKM3HB B BoJle. DBOMIONUA 1103BOHOYHBIX. [Tpoucxoxjienue aMmpubHil 1 penTHIIHM.
[IpoucxoxjaeHne MiIeKonuTaromMUX W nTHI. [IpuHIun kirdeporo apomMopdosa. OcBoeHue
0eCcII03BOHOYHBIMH U ITO3BOHOYHBIMHU JKIUBOTHEIMH CYIITH.

PasBuTHe k13HU Ha 3eMiIe 10 ApaM U MepHoaM: apXeil, IpoTepo30ii, aneo30, Me3030i,
KailHO30M. OOmas XapakTepucTHKa KINMaTa W TeoJIoTHYecKux IponeccoB. llosBieHue u
paclBeT XapaKTepHBIX OpPraHHU3MOB. YTIleoOpa3oBaHHe: ero yCJIOBHS W BIIMSHHE Ha T'a30BBIH
cocTaB aTMocQepshl.

MaccoBble BBIMHPaHHS — JKOJIOTHYeCKHe KpU3Hchl nponuioro. IIpHuuHBI U ciejicTBHs
MaccOBBIX BeIMHpaHHH. COBpeMeHHBIH 3KOJIOTHMUeCKHI KpH3Hce, ero ocodenHoctu. lIpobiaema
coxpaHeHHs OHopaszHooOpaszus Ha 3eMIle.

CoBpeMeHHasi cucTeMa opraHuyeckoro mupa. IIpuHITHIB KIacCU(PUKAIIMH OPraHU3MOB.
OcHOBHBIE CHCTEMaTHYeCKHe IPYIILI OpPraHu3MOB.

JdeMmoucTpamuu

Iloptpetsr: ©. Penu, JI. Cnannannaunu, JI. Ilactep, M. M. Meunukos, A. 1. Onapun, J[x.
Xonnaeity, I'. Mémnep, C. Mutep, I'. FOpu.

Tabmuner u cxemel: «Cxema ombita @. Pemn», «Cxema omerta JI. [lacTepa mo m3ydeHHIO
caMo3apolK/IeHHus Ku3HW», «CxeMa omnbita C. Mmuiepa, I'. FOpu», «3Tansl HeopraHHYecKOH
sBoNIONUNY, «[ eoxpoHoloruueckas mkana», «HavaibHble 3Tallbl OPraHUYECKOH HBOJIFOITHI,
«CxeMa oOpa3zoBaHHS »YKapHOT MyTéM cuMOHorenesa», «CHcTeMa JKHBOH IIPHPOIBD»,
«Ctpoennie  Bupyca», «Apomopdossl  pacTeHHil», «Punnodute», «OIHOKIETOUYHBIS
BoJopocin», «MHorokinerounsie Bomopocm», «Mxu», «llanoporuukm», «lonoceMeHnnsle
pactenusi», «Opranbl IIBETKOBBIX pacTeHHI», «Cxema pa3BUTHA JKHBOTHOTO MHpay,
«ApomMopdo3sl  KHUBOTHBIX», «lIpocteiinine», «Kumeunomnonoctueien, «llmockue dvepru»,
«UIIeHHCTOHOTHEY, «PBIOBI», «3eMHOBO/IHBIEY, «IIpecMBIKaroIHecs», «IITuresny,
«Mnexonuraromuey», «Pa3BUTHe JKU3HH B apxelckoH opeyn, «Pa3BuTme KU3HH B
IpOTepo3oiickoil 3pe», «Pa3BuTHe KM3HH B Maleo30lckoill spe», «Pa3BuTHe KU3HH B
ME3030MCKOIl 9pe», «Pa3BuUTHE KH3HM B KalHO30MCKOil »pe», «CoBpeMeHHas CHCTeMa
OpraHU9IECKOro MHUpPay.

OOopy/ioBaHue: repOapHH pacTeHHH pa3IMYHBIX OTJIENOB, KOJUIEKIIMH HAaCeKOMBIX,
BIIYKHBIE IIpenapaThl JXHBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMH HITIOKOXKUX, CKeJIeThl
IO3BOHOYHBIX JKMBOTHBIX, Uydela ITHII U 3BepeH, KOJUICKIHH OKaMeHeIIOCTeH, IT0JIe3HBIX
HCKOIIa€MBIX, MYJIIKH OpraHH4YecKIX 0CTaTKOB OPraHH3MOB.

Bupryannnasa 1abopatopHas padora «MonemupoBanue omnblToB Mumiepa—IOpu mo
H3YUeHHIO a0HOTeHHOTO CHHTE3a OpraHHYeCKHX COeTHHEHUN B IIEpBUYHOM aTMOchepey.
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JladopaTopnasi padora «/3ydeHHe WM OINHCaHHE MCKOIIAEMBIX OCTAaTKOB JIPEBHHX
OpPraHHU3MOBY.

IIpakTuyeckass padora «l3yueHne ocoOeHHOCTEH CTpPOEHHUS pacTeHUH Ppas3HBIX
OT/ICJIOBY.

IIpakTHyeckas pabdora «3yuenne ocoOeHHOCTEH CTPOCSHHS I03BOHOYHBIX JKHBOTHBIX).

Tema S. IIponcxoxieHne 4eloBeKa — AHTPOIIOIeHe3

Paspgens! u 3agaun anTponoyioruy. MeTopl aHTPOIIOIOTHH.

CraHoOBJIeHHE Ipe/ICTABICHHII O IPOUCXOKJIEHHH 4YeloBeKa. PellurnosHele BO33peHUS.
CoBpeMeHHBIe Hay4HbIE TEOPHH.

Cxo/JICTBO 4elloBeKa ¢ JKHUBOTHBIMH. CHcTeMaTHyeckoe II0JIOJKEHHE 4YelloBeKa.
CBujleTellbcTBa  CXOJICTBA 4YeJIOBeKa C JKHBOTHBIMH: CpaBHUTEILHO-MOpPQoJoruyeckue,
amOpHoIoTHYecKHe, (DH3UOIOrO-OHOXUMHYECKHE, IIoBeleHdeckue. OTIHYHA dYelloBeKa OT
JKUBOTHEIX. IIpsMoxoskaenne U KOMIUIEKC CBSI3aHHBIX ¢ HHM IIpH3HAKOB. Pa3BuTHe roI0BHOTO
MO3ra ¥ BTOPOH CHTHAJIBHOH CHCTEMBI.

JBwxkymue  cuibl  (Qakropel)  aHTpoIlOreHe3a:  OHOJIOTHYECKHEe,  COIHAIBLHBIE.
CooTHollleHHe OHOJIOTHYECKHX H COITUAIBHBIX (DaKTOPOB B aHTPOIIOreHe3e.

OCHOBHBIE CTaJ[UH aHTpOIIOreHe3a. PaHHUe YelloBeKooOpa3Hbie 00e3bsiHbI (IIPOKOHCYIIH)
U paHHIe TOHTHEI — OOMIHe IPeIKH YeI0BeKO0OpasHbIX 00e3bsH H TIoAeH. ABCTPAIIONHTCKH —
JIBYHOTHE TpeIKH iofeil. UeloBek yMelblil, IepBhle H3TOTOBIEHUSA Opyauil Tpyaa. UemoBek
IPAMOXOJSAITHI U IIepBBIH BBIXOJ JItoJiel 3a npesensl Adpuku. YenoBek reijiens0eprekuil —
001U TIpe/IOK HeaHIepTalbCKOIo YeIoBeKa U YelloBeKa pa3yMHoro. YeloBek HeaH [epTalbCKHIl
KaK BH/Jl JIFOJIeH XOJIOJIHOTO KJIMMarta. YelloBeK pa3yMHBIN COBPEMEHHOI'O THIIA, JICHHCOBCKUH
4yeJloBeK, OCBOSHHE KOHTHHEHTOB 3a npejienaMu Adpuku. [laneorenerrka u 1najieoreHOMUKa.

DBOIONNSA COBPEMEHHOIO deloBeKa. EcTecTBeHHEBIH 0oTOOp B MOMyIAIUAX YeIOBEKa.
MytannoHHsIH Ipoliecc U nouMopdusM. Ilomynsaionnsie BOIHEI, Apeiid TeHOB, MUTpalisi U
«(]pdext ocHoBaTes» B HOMYIAINAX COBPEMEHHOI'0 YeIOBeKa.

Uenoseueckne packl. [lonatue o pace. bonbiine packl: eBpolieowjiHas (eBpa3uiickas),
aBCTpalo-HerpoHIHas (3KBaTOpHaJbHAs), MOHIOJIOUHAS (a3HaTCKO-aMepHKaHcKasd). Bpemsa u
OyTH paccelleHHs dYelloBeKa Mo IulaHeTe. EnWHCTBO uenoBedeckux pac. Hayumas
HECOCTOSTENILHOCTL  pacH3Ma. llpucmocoOneHHOCT, ueloBeka K pasHBIM — YCIOBHAM
OKpyXKarolliel cpeasl. BmisiHue reorpaduueckoil cpeisl W apeida IeHOB Ha MOPQOIOTHIO H
(HhU3HOIIOTHIO YelloBeKa.

MexcIuIUInHapHble  MeTobl B QHu3HYecKod (OHOJIOTHYECKOM) aHTPOIIOJIOTHH.
DBOIONMOHHAA ~ AHTPOMOJIOTHA U MaJCOAHTPOIONIOTHA  YEIOBEUECKHX  MHOIY/IAIHH.
buocommanpuple  HcclIeJOBAaHUSA  INPUPOILI  4enoBeka.  McciemoBamme — KO3BOIIIOIHHI
OHOJI0THUECKOTO U COIHATLHOTO B UETIOBEKE.

JlemoHcTpannu

[oprpersr: U. Hapeun, JI. Jluxu, f. 5. Porunckuii, M. M. I'epacumos.

Tabmuner u  cxemsl: «Metojibl  aHTponoJiorHH», «[OJOBHOH MO3r  4YelloBeKa»,
«UemoBekooOpa3Hble 00e3bsAHBD, «CKelleT HeloBeKa M CKeleT IMUMIIaH3e», «PyIHMeHTH U
aTaBU3MBD», «/[BIKymiMe CHIBI aHTpOIOreHe3a», «OBOJIOLHOHHOE JIpEBO  YEJIOBEKay,
«ABcTpanonuTek», «enoBeKk yMenbli», «UeloBek NPAMOXOMSIINHINY, «/{eHHCOBCKHH YeIOBEK»
«Heannepranoipy, «Kpomanvonimn», «lIpegkm dwenoBeka», «ITamnbl 3BOJIOIUU YETIOBEKay,
«Pacsl yenoBekay.

OO0opy/ioBaHHE: MYIISDKH OKaMEHeIoCTel, Ipe/IMeTOB MaTepualIbHOM KYJIBTYPhI IPEJIKOB
YeloBeKa, pPeHpoiayKIuH ((doTorpaduu) KapTHH ¢ MHQOIOTHUSCKHMH H  OHOICHCKHMU
CIOKeTaMH TPOUCXOKIACHHS YesloBeKa, (oTorpadiil HaXoIOK HCKOIaeMbIX OCTAaTKOB UeJIOBEKa,
CKeJIeT YeJIOBEeKa, MOJIelh depella YeJIoBeKa U depella MINMIIaH3e, MOJeIb KHCTH 4YeloBeKa H
KHCTH IIHMITaH3e, MOJIIH Topca IIPEeIKOB UYeI0BeKa.
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JladopaTopnass padora «lI3yueHne ocoOeHHOCTEH CTpPOeHHs CKeJeTa deIOBeKa,
CBA3AHHBIX C IPSIMOXOKICHHEM).

IIpakTnyeckas padora «/3ydeHne 5KOJIOTHYECKUX aJAlTAIIMH YelIOBeKay.

Tema 6. Dxojoruss — Hayka o0 B3aHMOOTHOIIEHHSIX OPraHH3MOB H
HAIOPraHH3MeHHBIX CHCTeM ¢ OKpY:Kalolleii cpenoii

3apoKIeHHe M pa3BHTHE HKOJIOTHH B Tpymax A. ['ymbompara, K. @. Pymee, H. A.
CesepioBa, JO. I'exkrkemsa, A. Teumcnn, B. H. Cykauépa. Paznmensl u 3ajaun sKoJIoTHH. CBSs3b
9KOJIOTHH C JIPYTUMH HayKaMH.

Merto el 3konorun. [ToneBble HaOMIO/IeHNA. JKCIIEPUMEHTEI B DKOJIOTHH: TIPHPO/IHBIE H
nmaboparopabele. MoJlemupoBaHHe B 3KOJIOTHH. MOHHTOPHHI OKPYKAKOIIeH cpejibl: JTOKallbHEII,
PETrHOHAIBHBIN U TJ100aJIbHBIH.

3HaueHHe SKOJMOTHYECKHX 3HAHHH M UYelIoBeKa. DJKOJOTMYecKOe MHpPOBO33peHHE Kak
OCHOBa CBf3cH dYeloBedecTBa ¢ IpHpodoil. (DopmupoBaHNE 3KOJOTHYECKOH KYIBTYPH U
IKOJIOTHYECKOI IrPaMOTHOCTH HacelleHUsI.

JlemoHcTpannu

[Moprpersr: A. T'ymbonsar, K. @. Pynse, H. A. Cegepiios, 2. I'ekkens, A. Tenciu, B. H.
Cykaués.

Tabmumer u cxeMmbl: «Pasmensr skonorum», «MeTosl sKomorum», «CxeMa MOHHTOpPHHTA
OKpY:KaIollleH cpenD.

JIaGopaTopHas padora «/3yd4eHre MeTO/IOB IKOJIOTHYECKUX HCCIIEeIOBAaHUII.

Tema 7. Opranusmsl U cpejia 0OMTAHUHA

DOxonorndeckie (akTopel W 3aKOHOMepHocTH uX JielictBua.  Kiaccudukars
JKoJIoTHYecKHX  (akTopoB:  adHoTHYeckHe, OHOTHYecKHe, aHTponoreHHble. OOmue
3aKOHOMEPHOCTH ACHCTBHA PKOJIOTHYeCKHX (hakTopoB. [IpaBuino munmmyma (K. Ilnpenrens, FO.
JIn6ux). TonepaHTHOCTE. DBPHOHOHTHBIC H CTCHOOMOHTHBIC OPraHU3MEI.

Abuornueckue daxtopsl. CBeT Kak sKoJiorudeckuil gakrop. JleiicTBue pa3HBIX y4acTKOB
COJIHEYHOTO CIeKTpa Ha OpPraHH3MEI. DKOJIOTHYeCKHe TIPYHIBl PACTeHHMH M KUBOTHBIX IO
OTHOIICHHIO K cBeTy. CUTHaIbHas poib cBeTa. DoTomepHoIi3M.

Temmeparypa kak 3Kojormdeckuil ¢axtop. [lelicTBHe TemmepaTyphl Ha OpTaHH3MEL
[ToiiknnoTepMHBIC H TOMOHOTEPMHBIE OPTaHU3MBI. DBPHTEPMHBIC H CTCHOTEPMHEIE OpPTaHHU3MEI.

BnaxHocTh Kak 5KojJormueckuil ¢akxrop. llprcnocobienus pacTeHHH K IOJJep:KaHHIO
BojHOrO OanaHca. Kiaccudukanus pacTeHHH [0 OTHOIIEHHIO K Boje. [IpucrnocoOneHus
JKUBOTHBIX K H3MEHEHHIO BOJIHOTO PeKHIMA.

Cpenpl oOHTaHHIS OPraHM3MOB: BOJHAsA, Ha3eMHO-BO3IYIIHAS, IOYBEHHAs, IIIyOHHHAs
IO/IIOUBCHHAsA, BHYTpHOpraHu3MeHHasd. DU3HKO-XHMHUYeCKHe OCOOEHHOCTH cpel OOHTaHUS
opranmu3moB. [IprcnocodaeHns Opranu3MoB K KI3HH B pa3HBIX cpeaX.

buonoruueckue putMel. BHemnue u BHyTpeHHHE pUTMEL. CyTOUYHBIE H TOAUYHBIE PUTMBL
[TpucnocoOIeHHOCTE OPraHU3MORB K Ce30HHBIM H3MEHEHUSM YCIIOBHUI JKH3HIL

JKuznennsie dGopmbel opranu3moB. [TorsaTue o xuzHeHHOU (opme. JKuzHeHHBIE (OPMEI
pacTeHMil: JepeBbs, KyCTapHUKH, KyCTapHHYKH, MHOTOJICTHHE TpaBbl, OIHOJICTHHE TPAaBBHL
JKuzHennele (oOpMBI JKMBOTHBIX: THAPOOHMOHTEI, TEOOHOHTHI, a’3poOHOHTEI. (OcoOCHHOCTH
CTpoeHHs H 00paza KI3HH.

buotuueckne dakToprl. Buasl OHOTHYECKHX  B3aHMOJCHCTBHI:  KOHKYpPCHIIH,
XHIIHAYECTBO, cUMOH03 U ero (¢opMbl. [lapazutusM, Koomeparus, MyTyalu3M, KOMMEHCATI3M
(KBapTHpPaHTCTBO, HaxJieOHH4YecTBO). Herpoduueckne  B3anMoJielicTBHA  (TONHYecKue,
dopuueckue, Qadpryeckue). 3HaueHHEe OHOTHUSCKHX B3aHMOJICHCTBHH JUIS CYIIECTBOBAHHUSA
OpraHu3MoB B cpefiec oouTanus. [[pHHITHIT KOHKYPEeHTHOTO HCKITIOUCHHS.

JlemoHcTpannu

Tabmuier 1 cxeMbl: «DKoJoruueckue (GakTopbl», «CBETOBOH CIEKTpP», «JKOJIOTHYECKHe
TPYIIIBI JKHBOTHBIX 10 OTHOIIIEHUIO K CBeTY», « [elJIOKpOBHBIE JKHBOTHEIE)», «XO0JOIHOKPOBHEIE
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JKHBOTHEIE», «DH3HOIOTHUCCKHE aJalTallud KUBOTHBIX», «Cpedbl OOUTaHHA OpPraHH3MOBY,
«buonornyeckue putMey, «KuzHeHHble GOpMBI pacTeHHi», «KuzHeHHbIe (OPMBI dKHBOTHBIX»,
«IKocucTeMa NMIMPOKOIUCTBEHHOIO Jieca», «JKOCHCTeMa XBOWHOTO Jieca», «llemu muraHus,
«XumHudecTBoy, «I[lapazutusmy», «Konkypenuusa», «Cumonos», «KommeHcanmnzm».

OOopy/ioBaHue: repbdapuu pacTeHUH W JKUBOTHBIX, IPHCIOCOOJIEHHBIX K BIMAHHUIO
Pa3MIHYHBIX  SKOJOTHYCCKHX  (PaKTOpoB, TepOdapHH  CBETOMIOOHBBIX, TEHETIOOHMBEIX H
TEHCBBIHOCTIUBEIX pPACTEHUM, CBETOJIIOOMBEIC, TCHENIOOMBEIC W TCHEBBIHOCIHBEIC KOMHATHBIC
pacteHus, TrepbapuMH W KOJUIEKIIMH TEIUIONOOUBBIX, 3HUMOCTOHKHX, MOPO30YCTOHYHBBIX
pacTeHWi, 4Yydella NTHII W 3Bepeil, repOapuu pacTeHHH, OTHOCAIIMXCA K THUrpoduram,
KcepoduraM, MezoduTaM, KOMHATHBIE pacTeHHs JaHHBIX TPYII, KOJUISKIIMH IKUBOTHHIX,
oOMTAKOIINX B Pa3HbIX cpejlax, repbapuu M KOJUIEKIIMH pPacTeHHH M KHUBOTHBIX, 00JIa/JaloNUX
yepTaMH IPHUCIOCOOICHHOCTH K CE30HHBIM M3MEHCHHAM YCIOBHH JKH3HH, TrepOapuu H
KOJUICKIIHH PAcTeHHIl W JKHBOTHBIX Pa3IHYHBIX KH3HCHHBEIX (POPM, KOJUICKIIHH >XHBOTHBIX,
YYACTBYIOIIHX B PA3IMYHBIX OHOTHYECKHUX B3aMMO/IEHCTBUIX.

JlaGopaTopHas pabora «BrlsBIeHHe IPUCIIOCOOICHHIT OPraHU3MOB K BIIHSHHIO CBETa».

JlabopaTtopHas pabdora «BbisiBlieHHe NpUCIIOCOONIEHHH OpPraHU3MOB K  BIIMAHHIO
TeMIIepaTyphI».

JlaGopaTopHasi padora «AHATOMHYSCKHE OCOOCHHOCTH pacTeHHIl M3 pa3HBIX MeECT
0oOUTaHH.

Tema 8. IKo/10rus BHIAOB H NOMYJISAIHIT

DKOJOTHYECKHE XapaKTepHCTHKH nonyisanuu. [lomymsinusa kak OHosioruyeckas cHUCTeMa.
Poiib HeojiHOpOJHOCTH cpejibl, (U3HYECKHX OapbepoB M OcOOeHHOCTeHl OMOJIOTMH BH/IOB B
(hopMUPOBaHUH IPOCTPAHCTBEHHOM CTPYKTYPHI ONyJsAHi. OCHOBHBIE IIOKa3aTeH HOITYIISIHH:
YHCJICHHOCTh, IUIOTHOCTh, BO3pAacTHasd U IOJIOBasg CTPYKTYypa, POXKIAEMOCThb, IPHUPOCT, TEMII
pocTa, CMepTHOCTh, MUT paIfis.

DKojorH4ecKass CTpyKTypa momyisnui. OleHKa YHCIEHHOCTH MOIyIsaIuu. JluHaMuka
HOIYJIANUU U e€ peryisinus. buotTHueckuil noteHuan noysnui. MojielupoBaHie JIMHAMHKH
nomysiiuu. KpuBble pocTa 4YHCICHHOCTH Ionyinsminud. KpuBble BBDKHBaHMS. Perymamms
YHCJICHHOCTH TOMYIAIMIL: pojb (PaKTOpPOB, 3aBUCAIIMX H HE 3aBHCAMHX OT ILIOTHOCTH.
OKoJIOTHYECKHE CTpaTeruH BU0B (r- 1 K-cTpaterun).

[lonatue o0 »sKojIOrHYecKON HuIIe Buma. Mecroobutanme. MHOTOMEpHas MOJICTh
skonoruyeckoi Hunm Jk. M. Xaruuncona. Pazmeps! skonorudeckoi Hui. [loTeHmansHas u
pealn30BaHHAs HUIIIH.

Bug kak cucTeMa NOMYJLAITHI. Apealsl BHUIOB. BHAB M HX JKH3HEHHBIC CTpaTerHU.
DKOJIIOTHYeCKHE SKBHBAICHTEI.

3aKOHOMEPHOCTH TIOBEJICHHMS W MHUTpaIlHil JKUBOTHBIX. bHOJOTHYECKHE HHBAa3HU
qyKEpOIHBIX BUJIOB.

JdeMmoucTpamuu

[Hoprper: Jx. M. XaTdyuHCOH.

Tabmune! u cxeMbl: «DKOIOTHISCKHE XapaKTePUCTUKH MOMY/IAIIHI», «lIpocTpancTBeHHAA
CTPYKTypa momyinaiun», «Bo3pacTHple nHpaMuIbl NOOMyIANHKN», «CKOpPOCTh 3aceIeHUs
MOBEPXHOCTH 3eMJIH pa3IHIHBIMH OpraHm3MaMm», «Mojens skogorudeckon Humm JDx. H.
XaTguHcoHay.

O0opyioBaHue: repOapii pacTeHHH, KOJUIEKIIUH KHBOTHBIX.

JlaGopaTopHas pabora «[IpucrnocobiieHus ceMsiH pacTeHUH K pacceleHHIo».

Tema 9. DKolorus coodIecTB. JKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBsA3H MEXKIYy OpraHH3MaMH B
OHolIeHO3E.

DKocHCTeMa KakK OTKphITas cucTeMa (A. Jx. Tencmom). DOyHKITHOHAIBHBIC OJIOKH
OpraHHU3MOB B 3KOCHCTEME: IIPOJIYIIEHThl, KOHCYMEHThI, peJlylleHThl. Tpoduyeckue YpOBHH.
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Tpoduuecknue nemu u cetu. AGHoTHYecKHe ONOKH 3KocHcTeM. 1I0UBBI M MBI B 3KOCHCTEMaXx.
KpyroBopoT BenecTB M NOTOK JHEPIrHH B DKOCHCTEME.

OcHOBHBIE II0OKa3aTelIn YKocHcTeMbl. buomacca U poJiyKIusa. DKOJOrHYecKHe ITHpaMu/ibl
yycell, 0MOMacchl M YHEPTHH.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpoiixu. @uykmyayuu. HanpapieHHble
3aKOHOMEpHLIE CMEHBI COOOIIecTB — cyKueccud. llepBuunble M BTOpUYHLIE CYKIIECCHH H HX
IpHYMHBL.  AHTpOIIOTEHHBIE BO3ACHCTBHA Ha cykueccun. KimmakcHoe cooOIecTBo.
buopa3HooOpazue U 0JHOTa KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHYHBOCTH COOOIIECTB.

IIpupo/HBIe DKOCHCTEMBL. JKocucmemvl 03€p u pex. IKocucmemvl Mopeil U OKeaHos.
IKocucmemvl myHOp, 1€cos, cmenell, nycnmviHb.

AHTpPOIIOTeHHBIE  DKOCHCTEMBI.  ArposkocucreMa. ArporneHo3. Pazimmuumsa  Mexay
aHTPOIIOT€HHBIMH H IIPUPOJHBIMH 3KOCHCTEMAaMU.

VYpboskocucTeMsl. OcHOBHBIE KOMIIOHEHTH! ypOo3kocucTeM. I'oponckas ¢iopa u dayna.
CuHaHTponM3anus TopoJickoll  (ayHbl. bBuHollornyeckoe M XO3fMCTBEHHOE 3HAaueHHe
arpo’KoCHCTEM H YpOOIKOCHCTEM.

3akoHOMepHOCTH  (DOPMHPOBAHHMA  OCHOBHBIX  B3aHMOJIGHCTBHH  OpraHM3MOB B
sKocucteMax. Poab kackadHozo 3¢gpexma u 6U008-30UuUKamopos (KIouesbix 6uoo6) 6
Qyukyuonuposanuu  sxocucmem. lIlepeHoc sHeprHH U  BemIeCTB MEKIY CMEKHBIMH
IKOCHCTEMaMHU. YCTOMYHBOCTL OPTaHU3MOB, MONMYMAIHH U DKOCHCTEM B  YCIOBHAX
€CTECTBEHHBIX H aHTPOIIOT€HHBIX BO3/I€HCTBHH.

Mexanusmvr  6o30elicmeus  3a2pA3HEHUll  pasHLIX  MUNOE HA  CYOOP2AHUIMEHHOM,
OpP2AHU3MEHHOM, NONYIAWYUOHHOM U  KOCUCMEMHOM YPOGHAX, OCHOGLL 3KONO2UUECKO2O
HOPMUPOGAHUS AHMPONOZEHHO20 6030elicmeus. MeTo00rHsl MOHHUTOPHHI'A €CTECTBEHHBIX
aHTPOIIOT€HHBIX 3KOCHCTEM.

JlemoHcTpannu

[Hoprpert: A. JIx. TeHncin.

Tabnuner 1 cxeMbl: «CTpyKTypa OHOIIEHO3a», «DKOCHCTEMA NIMPOKOJIMCTBEHHOIO Jlecay,
«DKocucTeMa XBOHHOTO Jeca», «DyHKIHOHAIBHBIC TPYIILEI OPraHH3MOB B 3KOCHCTEME»,
«KpyroBopor BemecTB B dKocHcTeMe», «llemnm mnwuramms (macTOMINHAs, OCTPUTHAS)»,
«OKoJoruueckas IMupaMua dHcel», « JKOJIOTHIecKas MIpaMuaa 0noMaccrl», «DKOJIOTrHUecKas
nupampaa sHeprum», «OOpa3zoBanmne OonoTa», «llepBuumas cykmneccus», «BoccTanoBieHue
Jeca Iocle noxapa», «IKocucTeMa o3epa», «ArpolleHo3», «KpyroBopoT BelllecTB U IIOTOK
IHEPI'HH B arporieHose», « [ Ipumepsl ypboskocucTem».

ObopynoBanue: repdapH pacTeHHH, KOJUICKIIHH HACEKOMBIX, Uydelda ITHII H 3Bepel,
repbapuu KyJILTYPHBIX H JUKOPACTYIIHX pacTeHUH, aKkBapHyM KaK MOJIelIb YKOCHCTEMEL.

IlpakTnyueckas padora «3yuenne u onucanue ypoo3KOCHCTEMED».

JlaGopaTopnas padora «l3yuenue paznoodpa3znsa MelIKHX IIOUBEHHBIX WICHHCTOHOTHX B
Pa3HBIX PKOCHCTEMAX».

IKCKYpeHs «IKCKYpcHs B THIIHYHBIH OHoreorieHo3 (B jiyOpaBy, Oepe3HsK, €lIbHHK, Ha
CYXOJOJIBHEIN HIH MIOHMEHHEIH JIyT, 03epo, 00JI0TO)».

IKCKRYpeHus «OKCKYpCHs B arpo3KocHcTeMy (Ha I0oJIe HIH B TEIUIHYHOE X03AHCTBO)».

Tema 10. buocdepa — riio6asbHas IKOCHCTEMA

buocdepa — obmernanerapuas o0oouka 3eMiH, TAe CYIIECTBYeT WIH CYIIecTBOBaja
’KU3HB. Pa3BuTHe npejicrapiieHnil o 6nocdepe B Tpynax . 3rocca. Yuenue B. U. Bepuajickoro o
buocdepe. Obnactu 6uocheps! u e€ cocras. JKupoe Belectso 6Hocheps! U ero GyHKIIHH.

3aKOHOMEPHOCTH CcyInecTBOBaHUA OHocdepsl. OcobeHHOCTH OHOChephl Kak Tia00aabHOMH
3KocHCcTeMBbl. JluHaMmdeckoe paBHOBecHe B Ouocdepe. KpyroBopoTel BemmecTB H
OnoreoxuMHUecKHe UKL (YIIepoa, a3oTa). PUTMHYHOCTE ABIeHMI B Ouocdepe.
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3onansHOCTh OHocdepsl. [lonATHe 0 6moMe. OCHOBHBIE OHOMBI CYIIIH: TYHIpa, XBOHHEIC
Jleca, cMelllaHHble W IMPOKOJIMCTBEHHBIE Jieca, CTelH, CaBaHHBI, ITYCTHIHH, TPOIIMYECKHe Jieca,
BBICOKOTOpPBS. KitMMar, pacTUTeIbHEIN U dKHBOTHBIH MHpP OHOMOR CYIITH.

Crpykrypa W (YHKIIMS OJKHBBIX CHCTEM, OIl€HKa HX pecypcHOro TOTeHIHana |
ouocdepHbIX QYHKITHIL.

JlemoHcTpannu

[Toptpetsr: B. U. Bepranckuii, 2. 3tocc.

Tabnuner u cxemsl: «I'eocdepsr 3emmn», «kKpyroropot azora B nipupojie», «Kpyropopot
yriepoja B npupoje», «KpyroropoT kuciioposia B npupojie», «Kpyropopor BoJibI B IPHPO/IEY,
«OcHOBHBIe OMOMBI cyminy», «Kimmarudeckne tmosca 3emuu», «TyHapaw, «Taiiray,
«Cwmemntanneiii  nec», «lllupokomucTBeHHblil Jec», «Crenb», «CaBanHHaw, «I[lycTeIHY,
«Tponuueckuii iecy.

ObopymoBanue: repdapiy pacTeHHUI pa3HLIX OHMOMOB, KOJUIEKITHH KHBOTHBIX.

Tema 11. YesroBek H OKpy:kaIas cpega

DKoJIOTHYeCKHe KPH3UCHI W HUX TMpHYHHBL. BozjelicTBue uenoBeka Ha Ownocdepy.
3arps3HeHHe BO3JYITHON cpenpl. OxpaHa Bo3jdayXa. 3arps3HeHHe BoOJIHOU cpennsl. OxpaHa
BOJIHBIX pecypcoB. Pazpynienne no4rel. OXpaHa MOYBEeHHBIX pecypcoB. M3MeHeHHe KIuMaTa.

AHTpOIIOTCHHOE BO3JICICTBHE Ha pacTHTENBHBIH W KUBOTHRIH Mup. OxpaHa
PACTHTEIHLHOTO H UBOTHOTO MHpa. OCHOBHBIC NPUHITUNBI OXpaHbI IpupoIbl. KpacHble KHUTH.
Oco60 oxpansemsbie 1pupojiHbie Tepputopuu (OOIIT). boranudeckue cajibl U 300JI0THYECKHE
HapKH.

OCHOBHBIE NPUHITHIIE YCTONYHBOTO Pa3BUTHS YelloBedecTBa U IpUpPO/Ibl. ParmoHanbHoe
IPHUPOJIONIONIE30BaHHE M COXpaHeHHe OWojormdeckoro pasHooOpasusa 3emmu.  OOmime
3aKOHOMEPHOCTH ITI00aTbHBIX IKOJIOTHYSCKUX KpH3HucoB. OcoOeHHOCTH COBpEeMEHHOTO KpH3Hca
1 €r0 BepOSTHBIC IOCIeICTRUSL.

PasBuTHe MeTOJIOB MOHHTOPHHTA pa3BUTHS OIACHBIX TEXHOTEHHBIX IPOIIECCOR.
Cucmemuvie uccredosanus nepexoda K pecypcocoepezarwowjeli U KOHKYPEHMOCnoCcoOHOU
onepeemiuike. Buonozuueckoe pasHoobpasue u ouopecypcul. HayuonanoHvlie ungopmayuontvie
cucmemuvl, obdecneyusaruje oocmyn K uxHgopmayuu nO COCMOAHUIO OMOeNbHbIX 6U006 U
axocucmem. OcHo8bl dKopeadurumayuu SKocucmem U cnocooos HopvLoLl ¢ OUONOGPENCOEHUIAMU.
Pexoncmpykyus Mopckux u Ha3eMHbIX IKOCUCTEM.

JdeMmoucTpamuu

Tabnmumner W cxeMbl: «3arpsi3HeHHe aTMocepbl», «3arps3HeHue TUaApocdepsD,
«3arps3HeHne 1ouBhl», «llapuukoBpii »ddexr», «Ocobo oxpaHseMble IIPHPOIHBIC
TePPUTOPHNY, «MoIenn yIpaBIsIeMoro MHpay.

ObopynoBanue: gororpaduu oxpaHIeMbIX pacTeHHH M )KUBOTHBIX KpacHoi kuuru Poccuiickoit
Oenepanun, KpacHo! KHITH perHoHa.

23



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O ITPE/IMETA

JUYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHapiIHMBaeT TpeOOBaHHSA K pe3y/bTaraM OCBOEHHUA OOy4arolUMHCH
IPOIpaMM cpejiHero o0iero o0pa3oBaHus: JMYHOCTHBIE, MeTallpe/IMETHbIE H IIpe/IMETHEIE.

B cTpyKType IHUYHOCTHBIX pe3ylIbTaTOB OCBOEHHS NPOrpaMMBI 110 OHOJOTMH BBIACTICHEI
Clefylollle  COCTaBJLAIONINE: OCO3HAaHHE OOYyJYalOIIUMHCS  POCCHHCKOM  TIpa’kIaHCKOH
HJIGHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BHTHIO, CaMOCTOATEIBHOCTH M CaMOOIIpeJIelIeH IO,
Haauyue momueayuu K oOydeHHI0 OHOIIOTUH, YeleHanpaslieHHoe pa3zeumue BHYTPEHHHX
yOeK/IeHUH JIMYHOCTH Ha OCHOBE KIIFOYEBBIX IEHHOCTEH M HCTOPHMYECKHX Tpa/IMIUH pa3BHTHsA
OMOJIOTHYECKOI'0 3HAHUsA, 20MOGHOCMbL U CROCOOHOCMDL 0Dydaroluxcs PYKOBOJICTBOBAThCA B
CBOCH  [JeATEILHOCTH  IICHHOCTHO-CMBICTIOBLIMH  YCTAaHOBKaMH, IPHCYIIUMH  CHCTEMeE
Onosornueckoro  oOpa3oBaHHS, Haluyiue  NPAGOCO3HAHUA ~ DKOJOTHMYECKOH  KYIBTYpPHI,
CNOCOOHOCMU CAGUMD 11 U CTPOUTH JKU3HEHHBIE I1JIaHbl.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMS IPOTrpaMMBbI 110 OMOJIOIHH JIOCTHIAKOTCA B €/IMHCTBE
y4eOHOM M BOCIHTATENBHOH JE€ATEeIBHOCTH B COOTBETCTBHH € TPaJHIIMOHHBIMH POCCHHCKHMH
COITHOKYJIBTYPHBIMH, HCTOPHYECKHMH M JIyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTAMH, IIPUHATBIMH B
oOmiecTBe NpaBIIaMH U HOpPMaMH IOBEICHHS U CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS,
CaMOBOCIIHTAHHS M CaMOpa3BUTH, pPa3BUTHSA BHYTpeHHEH MO3HIINH JIMYHOCTH, IIaTPHOTH3MA H
YB@XKEHHUA K 3aKOHY M I[IPaBOIOPSJIKY, YeJIOBEKY Tpy/a M cTapllieMy IOKOJIEHHI0, B3aHMHOIO
YBaXKEeHHUd, OepelXHOro  OTHOIIEHHA K  KyJIbTYpHOMY  Haclle/IMl0 M TpaJUIUAM
MHOTOHAIMOHaJILHOTO Hapo/ia Poccuiickoil Mejtepaiiuy, NpHpojie U OKpYKatolel cpe/e.

JIMYHOCTHBIE pe3ylIbTaThl OCBOEHHs ydeOHoro IpejiMera «bHonorus» J0JKHBI OTpakaTh
TOTOBHOCTL H CIOCOOHOCTL 00ydaloNIHXcsl PyKOBOJCTBOBATLCA c(hOPMHUPOBAHHOH BHYTpeHHEH
IO3UIIMEH JIMYHOCTH, CHCTEMOH IIeHHOCTHBLIX OpHEHTaIMii, MO3HTHBHLIX BHYTPEHHHX
yOeK/JIeHUH, COOTBETCTBYIOIIMX TPaJIMIIHOHHBIM  IIEHHOCTAM  pOCCHiicKoro  oOllecTsa,
paclIMpeHHe >KH3HEHHOI'O OIIbITa M OIBITa JIEATeIbHOCTH B IIpOllEcce pealH3allid OCHOBHBIX
HalpaB/IeHUH BOCIHTATEILHON AEATSILHOCTH, B TOM YHCJIC B YacTH!

1) rpaxaancKoro BOCIUTAHHS:

c(opMHPOBAaHHOCTL TpaKIAHCKOI IO3UIMH oOydalomerocs KakK aKTHBHOTO U
OTBETCTBCHHOTO YIEHA POCCHIICKOTO 00IIecTBa;

OCO3HaHME CBOMX KOHCTHTYIIHOHHBIX IpaB M oOsd3aHHOCTEeH, YyBaKe€HHEe 3aKoHa H
IIPABOIIOPSJIKA;

TOTOBHOCTH K COBMECTHOH TBOPYECKOIl IeSATEILHOCTH IIPH CO3JaHHH YUeOHBIX IIPOEKTOB,
penreHnH y4eOHBIX U [T03HABATEILHLIX 3a1at, BLIIOTHEHUN OHOJIOTHUECKIX 3KCIIEPHMEHTOB;

CIIOCOOHOCTL  OIIpeNeNATh COOCTBEHHYIO IIO3MIIMIO IO OTHOIICHHIO K SABJICHHAM
COBpPEMEHHO KH3HH H 00BICHATE e¢;

YMEHHE  Y4YHUTBIBaTh B  CBOMX JIGHCTBMAX  HEOOXOJMMOCTh  KOHCTPYKTHBHOI'O
B3aMMO/ICHCTBHA JH0/IEH ¢ pasHBIMU YOeK/IeHHUAMH, KYJIbTYPHBIMU IIEHHOCTAMHU M COIHAIILHBIM
II0JIOJKEHUEM;

TOTOBHOCTh K COTPYIHHUECTBY B IIpoIlecceé COBMECTHOTO BBINOJMHEHHS YUeOHBIX,
[I03HABaTEJIbHBIX H HCCIEJOBATEILCKUX 3alad, YBaKHTEIBHOIO OTHOIICHHA K MHEHHIO
OIIIOHEHTOB IIPH 0OCYXKICHHH CIIOPHBIX BOIPOCOB OHOJIOTHIECKOTO COIepKaHHs;

IFOTOBHOCTh K 'YMaHHTapHOH M BOJIOHTEPCKOH JIeATEIbHOCTH;

2) naTpHOTHYeCKOI'0 BOCIIHTAHHS:

c(hopMHPOBAaHHOCTL POCCHICKOH IpaykKIaHCcKOIl HICHTHYHOCTH, IATPHOTH3MA, YBAKEHHS K
CBOEMYy Hapojy, YyBCTBa OTBETCTBEHHOCTH Iiepel Poumoil, ropocTH 3a CBOM Kpaii, CBOIO
Pomumny, cBoi A3BIK H KyIBTYpPY, IPOIITIOE H HAcTOsIIIee MHOTOHAIIHOHAILHOTO Hapoda Poccuu;

I[EHHOCTHOE OTHOIIEHHE K [PHPOJHOMY HAclIeAHI0 M IIaMATHHKAM IIPHPOJEL,
JIOCTH3KeHUAM PoccHH B HayKe, HCKYCCTRBE, CIIOPTe, TEXHOJIOTUAX, TPY/IE;
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CIIOCOOHOCTh OIIEHHMBAThL BKJIAJ POCCHHMCKMX YUEHBIX B CTAaHOBIGHHE W pa3BHUTHE
OuoJIOTUH, TOHUMAHHS 3HAYeHHs! OMOJIOTHH B IIO3HAHUH 3aKOHOB IIPHPOJIBI, B JKHU3HU YeJIOBeKa U
COBpPEMEHHOT0 00NIecTBa;

ujieliHas yOex/[EHHOCTh, TOTOBHOCTH K CIY:KeHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHS:

0CO3HaHME TYXOBHEBIX IIEHHOCTEH POCCHICKOTO Hapoa;

c¢(hopMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUSA, ITHYECKOTO IIOBE/ICHHS;

CIIOCOOHOCTh OIlIEHHBATh CUTYAITHIO M IIPHHUMATh OCO3HAHHBIE PellleHUs, OPHEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHEIE HOPMBI H IIeHHOCTH;

0CO3HaHHe JTHYHOTO BKJIa/[a B HOCTPOEHHE YCTOMYHBOTO OY/IyIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIUTEISIM, CO3JAaHHIO CEMLH Ha OCHOBE
OCO3HAHHOTO IPHUHSATHS IIEHHOCTEH CeMeHHOI KM3HHU B COOTBETCTBHH C TPaIHIIHAMH HapoJIOB
Poccnmu;

4) 3cTeTHYecKOro BOCIHUTAHUA:

ACTETHYECKOEe OTHOINIEHHe K MHUPY, BKIIOUas ICTETHKY OBbITa, HAYYHOTO M TEXHHYECKOTO
TBOpYECTBA, CIIOPTa, TPY/a, OOIIECTBEHHBIX OTHOIIICHHI;

[TOHHMaHHe PYMOIHOHAILHOTO BO3ICHCTBUS KHBOII IPHPOILI H €€ IEeHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B pPa3HLIX BHIaX HCKYCCTBA, CTPEMIICHHE IIPOSBIIATH
KayecTBa TBOPYECKOH JIMYHOCTH;

5) d¢usuyeckoro BocHHTAHHHA, (OPMHPOBAHHUA  KYJLTYPbI  3J0pPOBbH U
IMONHOHAILHOTO $JIATOMO Ty S

[MIOHUMaHHe U pealns3alius 3JI0poBoro u Oe3oracHoro odpasza KH3HU (3/10pOBO€ ITUTAaHHE,
coOmoieHe THTHCHHYSCKHX MPaBIII U HOpM, cOaJaHCHPOBAHHBIM PeXHUM 3aHATHH H OT/bIXa,
peryimspHas Qu3HUecKas aKTHUBHOCTH), OepelKHOro, OTBETCTBEHHOIO H KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PH3HUECKOMY H IICHXHYECKOMY 3/I0POBEIO;

[IOHUMaHHe IIeHHOCTH T[IpaBWJl WHUBUJIYaJIbHOTO M KOJUIEKTHBHOTO 0e3011acHOTO
IOBE/ICHHA B CHTYAITIAX, YTPOKAIONINX 3/I0POBLIO H JKH3HU JIIOJICH;

OCO3HAaHME IIOCIENCTBHI H HENpHATHS BpeIHBIX NPHUBBIUEK (YIOTpeOIeHHs aTKOToJLd,
HAapKOTHKOB, KYpEeHHS);

6) TPY10BOI0 BOCIIHTAHHA:

TOTOBHOCTH K TPY/ly, OCO3HaHHe IIleHHOCTH MacTepcTRa, Tpy/loiiodue;

TOTOBHOCTh K aKTHBHOH JIEATEILHOCTH TEXHOJIOIHUECKOH M COIHAILHOM HAlPaBIeHHOCTH,
CHOCOOHOCTh,  HHHIIMHPOBATh, IUIAHHPOBATH M CaMOCTOATENLHO  BHIIOMHATH  TaKylo
J1eITeIbHOCTE;

HHTEpec K pa3IMdHBIM cdepaM MpoQeccHOHAIBHON IesSTeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIH BEIOOp OyayIiel mpodeccHn U peaIn30BLIBaTh COOCTBCHHBIC JKH3HCHHBIC TIAHEI;

TFOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO U caMOOOpa30BaHHIO HA IPOTSHKEHHH BCeH
JKHU3HU;

7) 3K0JIOTHYeCKOro BOCIIHTAHHS:

9KOJIOTHUECKH Ifeiecoo0pa3Hoe OTHOMICHHE K IPUpO e KaK HCTOYHHKY KH3HH Ha 3emile,
OCHOBE e¢ CYIIIeCTBOBAaHH,

MIOBBIIIIEHHE YPOBHSA 3KOJOTHYECKOH KYILTYpBI: MpHOOpeTeHHe ONBITa ILIaHHPOBAHUA
MOCTYIIKOB H OIIEHKH HX BO3MOKHBIX IOCIIEJICTBUI JUIS OKPYKAOIIEeH cpe/ibl;

0CO3HaHHe ITI00AIBFHOrO XapakTepa 3KOJIOIHYecKUX MpodIieM U IIyTell UX pelleHus;

CIIOCOOHOCTH MCHOL30BaTh IpHoOpeTaeMble IPH M3YUeHHH OMOJIOTHUH 3HAHHA U YMEHUS
OpH pelleHHH IMpoOiaeM, CBA3AaHHBIX ¢ pPallMOHAILHBIM IPHPOJIONOIL30BaHHEeM (coOIIo/IeHHe
IpaBUJI MOBEACHHS B IIPHPOJie, HAIPaBICHHBIX Ha COXpAaHEHHE pPaBHOBECHS B 3KOCHCTEMaXx,
OXpaHY BHJIOB, FKOCHCTeM, Ouochepsl);
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aKTHBHOE HEIpHATHE AeHCTBUI, MPHHOCAININX Bpel OKpYyKaomel NpHPOIHOH cpele,
yMeHHe IPOTHOZHPOBAaTh HeOJIarolnpusATHRIE 3KOJOTHYECKHe IOCIe/ICTBUS IpelPpHHIMAaeMBIX
JIEHCTBUH U IPEJIOTBPAIATh UX;

HaJIM4de Pa3BHTOIO HKOJIOTHYECKOTO MBIIUICHHS, 3KOJIOTHYECKOW KYIBTYphI, OIBITa
JIeITeIbHOCTH ~ DKOJIOTHYECKOM  HalpaBlIeHHOCTH, YMEHHS pPYKOBOJICTBOBaThCS HMH B
[O3HABaTEe/IbHOM, KOMMYHHKATUBHONH M CONHAJILHON IIpaKTHKE, TOTOBHOCTH K YYacTHIO B
IPaKTHYeCKOH AeATeIHHOCTH 3KOJIOTHISCKOH HAIlPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI'O IO3HAHUA:

c(hOPMHPOBAaHHOCTE MHPOBO33PEHHSA, COOTBETCTBYIOIIEIO0 COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH H OOIIeCTBEHHOM MpaKTUKH, OCHOBAaHHOIO Ha JiHalore KYIBTYp,
CIOCOOCTBYIOIETO OCO3HAHUIO CBOETO MecTa B IMOMUKYIETYPHOM MHUPE;

COBEpIICHCTBOBAHHE SI3BIKOBOH M UHTATEIBCKOH KyJIbTYpPHI KaK cpelicTBa B3aUMOIeHCTBUA
MeK/Ty JIIOBMH U IIO3HAHUA MHPAa;

[IOHNMaHHe crelMuUK OWOJIOTHH KaK HayKd, OCO3HaHHS e€ polu B (OPMHPOBAHUU
paIMoOHaILHOTO HAYYHOTO MBIINIJICHHS, CO3/IaHUH I1eJIOCTHOTO TpeJICTaBIeHHs 00 OKpYy:KaroleM
MUpe KaK O eJHHCTBe TMpHPOJbI, 4YelloBeka M 0OIlecTBa, B TO3HAHUH MPHUPOJHBIX
3aKOHOMEPHOCTell U pellleHNH Mpo0ieM coXpaHeHHs MPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUHMOCTH OMOJIOTHH [UIS COBpEMEHHOM ITMBHIIHM3AIHH: 0OecIledeHHs
HOBOTO YPOBHS Pa3BHTHS MEIUIIMHBI, CO3/JaHHE MePCHeKTUBHBIX OMOTEXHOJIOTHII, CIOCOOHBIX
peliath pecypcHble MpoOiieMBbl Pa3BUTHS YellOBedecTBa, MOKUCKa IyTel BBEIXOJA U3 III00aBHBIX
IKOJIOTHYECKUX MpoOIieM H olecliedeHNs Mepexo/ia K YCTOWIHBOMY Pa3BUTHIO, PAllHOHATLHOMY
HCTOJIL30BAaHUIO IPHPOJIHEIX pecypcoB U (JOPMUPOBAHUIO HOBBIX CTAHJIAPTORB JKH3HHU;

3aMHTEPECOBAHHOCTH B IOJIydeHUH OHOJOTHYEeCKHX 3HAHHUU B IeJIAX IOBBINICHHS 00IIei
KYyJIbTYpPhl, €CTeCTBEHHO-HAaydHOH TpaMOTHOCTH, KaK COCTaBHOH dYacTH (YHKIHOHAILHOMH
TpaMOTHOCTH 00yJaronIuxcs, GopMHPYeMOH MMPU H3YICHIH OHOJIOTHH;

[IOHIMaHHe CYINHOCTH MeTOJIOB II03HaHHUs, HCIOJIBb3yeMbIX B eCTeCTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BATh IOJy4aeMble 3HAHUS JUIS aHalou3a W OOBSCHEeHHS SBIICHHI
OKPYKAIOI[ero MHpa H IPOHCXOIAIIMX B HEM H3MCHEHMI, YMEHHE JelaTh 00OCHOBaHHBIE
3aKJIIOYCHHS HAa OCHOBE HAy4YHBIX (aKTOB H HMEIOIMMHUXCA MaHHBIX C IeNBI0 ITOTY4YeHHS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATEIBHO HCIOIB30BAaTh OHOJIOTHYECKHE 3HAHHUS I pelleHHs
npo0JieM B peallbHBIX JKH3HEHHBIX CHTYaIUAX;

OCO3HaHMe IeHHOCTH Hay4YHOH JIeATelhbHOCTH, TOTOBHOCTH OCYIIECTBISATh HMPOEKTHYIO U
HCCIIeIOBATEeILCKYIO IeATeIbHOCTh HHINBHAYAILHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpephIBHOMY 00pa30BaHHIIO M caMO0Opa3oBaHUIO, K
aKTHUBHOMY IIOTYYCHHIO HOBBIX 3HAHUII MO OHOJOTHH B COOTBeTCTBHH C >KI3HCHHBIMH
MOTpeOHOCTAMH.

METAIIPEJIMETHBIE PE3YJIBTATBI

Mertamnpe/iMeTHBIe pe3ylIbTaThl OCBOSHHSA ydeOHOro mpeamera «BHOIOTHS» BKIIOYAIOT:
3HauYHUMBle A7IA  (opMHpOBaHHMS MHPOBO33PEHHsS OOyUAIOMHUXCS  MEKIUCHHUILIHHAPHBIS
(MeKIIpeIMeTHBIE) OONIeHayUHEIe TOHATHS, OTPAsKATOIIHE I[eIOCTHOCTL HayJHOM KapTHHEI MHpa
U creliHUKY MeTO/IOB ITO3HAHNUS, HCIIOJIB3YeMBIX B €CTECTBCHHEIX HayKax (BemlecTBO, SHEpPIH,
SIBIIGHHE, MpOIlecc, CHUCTeMa, Hay4dHBIM (aKkT, MPHHIHI, THUIOTe3a, 3aKOHOMEpPHOCTh, 3aKOH,
TeopHs, HcclleJloBaHNe, HaOIIo/IeHe, H3MepeHHe, SKCIIEpUMEHT W JIpyrue); YHHBepcalbHBIe
yaeOHBIe JielicTBHS (TI03HABaTelbHble, KOMMyHHKAaTHBHBIE, PETyISATHBHBIE), 00eclieuHnBaroIe
dopmupoBanne (HYHKIHOHAILHOH I'PAaMOTHOCTH H COIMAIbHON KOMIICTCHITHH OOYJaroIuxcs;
CIOCOOHOCTH 00yJaronuxcs HCII0JIb30BAaTh OCBOCHHBEIC MeXIHCIUIUITMHAPHEIE,
MHpPOBO33peHUeCKHEe 3HAaHHSA H YHHBepcalbHBIe YydeOHble AEHCTBHUS B II03HABATEILHOH H
COIMAILHOH MPAaKTHKE.
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B pesynbrate mu3ydeHHs OHOJOTHMM Ha YpOBHE cCpemHero ooOmero oOpa3oBaHHA ¥
oOyuarorerocs OyayT chopMHpOBaHBI [MO3HABaTelbHBIE YHUBepcalbHEIe ydeOHEIe JeilcTBHS,
KOMMYHHUKAaTHBHBIE YHHBepcalbHBle YdeOHBle JIeHCTBUA, peryIsTHBHBIE YHHBepcallbHBIe
ydeOHBIe JIeHCTBUS, COBMeCTHAs JeATeIhHOCTb.

Mertamnpe/MeTHBIe pe3ylIbTaThl OCBOEHHUS IMPOIPaMMEI cpeJHero oOmero o0pa3oBaHUA
JTOJDKHBI OTPaXKaTh:

Or.1ajleHHe YHHBePCAJIbLHBIMH Y4eOHBIMH I03HABATE/ILHBIMH JIelicCTBHSIME:

1) 6azoBble Jloruyeckue JeficTBHA:

caMOCTOATEIbHO (QOPMYIHPOBAaThH M aKTyaIH3UpPOBaTh MpoOiieMy, paccMaTpHBaTh eé
BCECTOPOHHE;

HCIIOJIb30BAaTh IIPH OCBOCHHH 3HAHHH MPHEMEBI JIOTHYECKOTO0 MBINUICHHS (aHaln3a,
CHHTE3a, CpaBHEHHS, KiIaccHdUKaruH, oO00O0IIeHMs), pacKphIBaTh CMBICT OHOJOTHYCCKUX
MOHATHH (BBIICIATE UX XapaKTepHBIC MPH3HAKH, YCTaHABIHBATE CBI3H C APYTHUMH HOHATHAMH);

OTIpeJIeNIATh Ielld JIedTelIbHOCTH, 3ajaBasi IapaMeTphbl M KPHTEPHH HX JOCTHXKEHUS,
COOTHOCHTE Pe3yJIbTATHI JIeATeIbHOCTH C MIOCTABICHHBIMH IIeIMU;

HCIIOJIb30BaTh OWOJIOTHYECKHEe NOHATHA JUIi OoObsicHeHHUA (akTOB W SABIIEHUHM XUBOH
HPHUPO/IBI;

CTPOHUTH JIOTHUYECCKHE pacCyXKIeHUsA (MHIYKTHBHEBIC, IeAYKTUBHBIC, [0 aHAJIOTHH),
BEIABIIATE 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B pacCMaTPHBASCMEIX ABJICHHAX, (POPMYIHPOBATH
BEIBOJBI H 3aKJIFOYEHHS;

IIPUMEHATh CXeMHO-MO/IeJIbHbBIe CpeJICTBA JUIS MpejIcTaBlIeHUs] CYIIECTBEHHBIX CBS3ell U
OTHOIIIEHWH B H3ydaeMbIX OHONOTHYeCKHMX O00BeKTax, a Takke MPOTHBOPEUHIl pa3HOTO poJia,
BEISBJIICHHEIX B Pa3IHYHBIX HHPOPMAITHOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh IUIaH PENICHUS IIPOOIEMBI ¢ YUETOM aHAIH3a HMCIONTHXCS MaTepHaIbHBIX
1 HeMaTepHAILHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIeATEIBHOCTh, OIICHHBATh COOTBETCTBHE pe3yIhTaTOB IIeJIsIM,
OIIEHHBATh PUCKH IOCIe/ICTBUM JIeITeThHOCTH;

KOOPAHHHPOBAaTh H BBIIOJHATE pPabOTy B YCIOBUAX pPEaJbHOr0, BHUPTYAIBHOTO H
KOMOHHHPOBAaHHOTO B3aHMOJICHCTBUS;

Pa3BUBATh KPeaTHBHOE MBIITUICHHE IIPH PEIICHUH XXH3HECHHEIX IIPOOIIeM.

2) 6a3oBbIe HccIe 0BATeIbLCKHE IeHCTBHA:

BIIaJIeTh HaBBIKAMU y4eOHO-HCCIIe/I0BaTeIbCKOW M MPOEKTHOM JIesTelIbHOCTH, HaBBIKAMH
paspelieHus podieM, ClIOCOOHOCTRIO U TOTOBHOCTRIO K CaMOCTOSITEIILHOMY IOUCKY METO/I0B
pelIeHus MpaKTHIeCKUX 3a/1ad, IPUMEHCHHIO Pa3IMYHBIX METOIOB ITO3HAHHS,

HCIIOJIL30BAaTh PA3IHYHBIC BHIBI MEATEILHOCTH IO IIOJYUYCHHIO HOBOTO 3HAHHA, €T0
HHTEPIpETaliy, MpeoOpa3oBaHNI0 H MPUMECHCHHIO B YUeOHBIX CHTYAIlHAX, B TOM YHCIIE IIpH
CO3JIaHHH YIEOHBIX U COITUATLHEIX IIPOCKTOR;

¢dbopMHpOBaTh HAYYHEIN THII MBIIJICHHUS, BIa/IeTh HAYIHON TepMHHOJIOTHEH, KIIFOUeBbIMH
MOHATHAMH H METOIaMH;

CTaBHTh U (HOPMYIHPOBATH COOCTBEHHEBIC 3aJaud B 00pa30BaTEeNILHON ACATCIHHOCTH U
JKH3HCHHBIX CHTYAITIIX;

BBIABIATE IPHYUHHO-CJICACTBCHHBIC CBSA3M M aKTyaJH3HpOBAaTh 3aJady, BBIIBHUTATh
TUIIOTe3Y €€ peIIeHHs, HaXOIUTh apryMEHTHI UL JI0Ka3aTeIhCTBA CBOMX VTBEPKICHUIM,
3aJlaBaTh MapaMeTPhl H KPUTEPHH pellleHus;

aHAM3UPOBaTh TNOJy4eHHBIEe B XOJle pelieHus 3aJadd pe3ylbTaThl, KPHTHYECKH
OIIEHHBAThH UX JIOCTOBEPHOCTD, MPOTHOZHPOBAThL H3MCHEHIE B HOBEIX YCIOBHAX;

NaBaTh OICHKY HOBBIM CHTYAITUAM, OIICHHBATh IIPHOOPETEHHBIH OIIBIT;

OCYINECTBIIATh IICNICHANPABICHHBIN IIOHCK IIEpeHOca CPEICTB H CIoco00B IEHCTBHA B
IpOoQeCCHOHATBHYIO CPEeyY;
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yMeTh IepeHOCHTh 3HaHHA B IIO3HAaBaTeJIbHYI0O H  IIpaKTHYecKylo oOmacTu
JKU3He e TeIbHOCTH;

yMeTh HHTETPHPOBATh 3HAHHS U3 Pa3HbIX IIpe/IMeTHBIX o0acTeil;

BBIJIBUTATh HOBBIE HJIeH, Ipejllararb OPUIHHAIBHBIE IOJXOJIBI M pelieHHs, CTaBHTh
npoOJIeMBI H 3a/1a9H, JIOIYCKAIOIIHe albTepHATHBHBIE PellleHH .

3) pabora c undopmanmeii:

OPHEHTHPOBATLCA B PA3IMUYHBIX HCTOYHHKAX HH(OpMAIHH (TeKcTe ydeOHOro IocoOms,
HAyYHO-TIONYIAPHOHN JHTepaType, OMOJIOTHYECKHX CIOBAapAX M CIPABOYHHKAX, KOMITLIOTEPHBIX
0azax JjaHHbBIX, B lHTepHeTe), aHAIM3UpPOBaTh WHGOOPMAITHIO Pa3UYHBIX BHJIOB H (opMm
Ipe/ICTaBIeHHs, KPUTHYECKH OI[EHHBATh €€ JIOCTOBEPHOCTh U HEPOTHBOPEYHBOCTE;

dbopMynHpORaTh 3alpOoCckl W IPHMEHATH pa3jMdHble MeTOJBl IpH IONCKe H oTOOope
OuosToruuecKo HHGpOpMaIlui, HeoOX0IUMON UL BRITIOTHEHHA YUeOHBIX 3a/1a4;

IIpHOOpeTaTh OINBIT HCIMOJBE30BAHHS HH(GOPMAITHOHHO-KOMMYHUKATHBHBEIX TeXHOJOTHII,
COBEPIICHCTBOBATh KYJILTYPY aKTHBHOTO UCIIOIH30BAaHHUS Pa3IMIHBIX MOUCKOBBIX CHCTEM;

CaMOCTOATEIHHO BBIOUPATh ONTHMAIBHYKD (QOpPMY MpeJcTaBlieHHs OHOIOTHYeCKOH
nHGOpMaNuH (cxeMsl, rpadUKH, JHATPAMMEI, TA0JHIIBI, PUCYHKH U JPYroe);

HCIIOJIb30BAaTh HAYYHBIH S3BIK B KadecTBe cpeficTBa IIpH padoTe ¢ OHONOrHYecKOH
nHdopManueil: IPUMEHATh XUMHUYecKHe, (U3HUecKHe M MaTeMaTHuecKHe 3HaKd M CHMBOJIHI,
dbopmynel, abOpeBHATYpy, HOMEHKIATYpPY, MHCIOIL30BaThL H IpeoOpa3oBBHIBAaThL 3HAKOBO-
CHMBOJIHYECKHE cpeJIcTBa HarJIsIHOCTH;

BIIaJIeTh HABBIKAMH pAcllO3HAaBaHHMS W 3alIUTH  WHpOpMaryy, WHQOPMAIHOHHON
0e30MacHOCTH THYHOCTH.

OR.aleHHe YHHBEPCAJILHBIMH KOMMYHHKATHBHBIMH JelicTBHAMMH:

1) odomenue:

OCYIIECTBIAT, KOMMYHHKAIIMHM BO BceX cdepax KH3HU, aKTHBHO yJacTBOBAaTh B AHANIOTE
WIH JIMCKYCCHH IO CYIIeCTBY OOCYKIaeMOH TeMbl (YMeHHe 3aJlaBaTh BOIPOCHI, BRICKAa3bIBAaTh
CYXKJIEHHS OTHOCHTEIIbHO BBINIOJHEHHS Ipe/UlaraeMoi 3a/ladd, Y4YUTHIBATH HMHTEpPechl H
COTJIaCOBAHHOCTE ITO3UITHH JAPYTUX YYACTHUKOB JHAJIOTa WIH JUCKYCCHH);

pacro3HaBaTh HeBepOallbHBIC cpelcTBa OOMIeHHs, I[TOHMMATh 3HaueHHE COIHAIBLHBIX
3HAKOB, IIPEANOCLIIOK BO3HHKHOBEHHS KOH(MIMKTHBIX CHTYaIlHH, YMeTh CMATYaTh KOHQIHKTHI H
BECTH IePeroBOpHI;

BIIaJIeTh PA3IMYHBIMH CIIOcOO0aMH OOIEHHS W B3aHMOJISHCTBUS, MOHNMATh HaMepeHUs
JIPYTHX JIF0/Iel, TIPOSIBIISATH YBaXKHUTEIbHOE OTHOIIeHHe K coOece/IHUKY U B KOPpeKTHOH dopMe
(hopMyIHPOBAaTL CBOU BO3PAXKEHHS;

pa3BépHYTO U JIOTHYHO M3JaraTh CBOIO TOUKY 3PEHHS C HCHOJIL30BAHHEM S3BIKOBBIX
CpPEICTB.

2) coBMecTHAs JIeATEILHOCTh:

[IOHAMAaTh U HCIOJIL30BaTh MpeuMyIllecTBa KOMaH/IHOH U MHIUBHIYAIBHOH paboThl IpH
pelieHnH OHOJIOTHYecKoH MpoOlieMbl, 000CHORBIBATE HEOOXOMMOCTh MIPUMEHEHHs TPYIIOBBIX
(dhopM B3anMOICHCTBHS MIPU PEIICHUH YIcOHOH 3a/1avH;

BBIOHpATh, TeMaTHKy M METOJbl COBMECTHBIX NEHCTBHUIl ¢ yIETOM OOMIMX HHTEpEecOB U
BO3MOKHOCTeH Kajk/I0To WieHa KOJUIEKTHBA;

IIPUHUMAThL 1€ COBMECTHOM JesTeIbHOCTH, OpPraHM30BLIBATE U KOOPAHHHPOBAThH
JIeHICTBUSL 10 e€ JIOCTIDKEHWIO: COCTABIIATH IUIAaH JICIICTBHI, paclpelleliiTh POIH ¢ Y4ETOM
MHEHHH Y4aCTHUKOB, 00CYK/IaTh pe3y/IbTaThl COBMECTHON paboThI;

OIlCHHBAThH KauecTBO CBOETO BKJIA/a M KaXIOI0 yJacTHHMKA KOMaHIBI B OOIIMI pe3ylbTaT
1o pa3paboTaHHBIM KPHTEPHIM;

IIpe/iaraTb HOBBIE IIPOEKTHI, OIEHUBATh HICH C MO3UIIMH HOBHU3HBI, OPHTHHAILHOCTH,
IpaKTHYeCKOI 3HAUHMOCTH;
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OCYINECTBIATh IMO3UTHBHOE CTpAaTETHUYECKOE IIOBEACHHE B Pa3IMYHBIX CHTYaIlHAX,
HPOSBIISATH TROPUYECTBO H BOOOpakeHHe, OBITh HHUITHATHRBHBIM.

Oer.1ajleHHe YHHBePCAJIbLHBIMH PeryJISSTHBHBIMH JIeliCTBHSIMH:

1) camoopranuzanms:

HCIOJIb30BaTh OWOJIOTHYeCKHe 3HAaHWA JUIS BBIABIEHHS NpoOleM U HX pelleHHs B
JKH3HCHHBIX U YUCOHBIX CHTYAITHAX;

BBIOHpaTh Ha OCHOBE OHOJIOTMUYECKHX 3HAHHH IEJICBLIC U CMBICIIOBEIC YCTAHOBKH B CBOUX
JIeICTBUSAX M IMOCTYINKaX 110 OTHOINEHHIO K JKHBOH MpPHpOJie, CBOEMY 3JI0OPOBBIO U 3JIOPOBBIO
OKPYKAFOIIHX;

CaMOCTOATEIBHO OCYIIECTBIATh IO3HABATEIBLHYIO JIeSTeIbHOCTh, BEISBIATH MPOOIEMEI,
CTaBUTH U (OPMYITHPOBATH COOCTBEHHBIE 3ajJladl B 0Opa3oBaTellbHOH JIeATelIhbHOCTH U
JKH3HCHHBIX CHTYAITIIX;

CaMOCTOSITEIBHO COCTABJIATEH IUIAH PEIICHHS MPOOIEMEI ¢ YIETOM HMCIOIIHXCA PECYpPCOB,
coOCTBEHHBIX BO3MOKHOCTEH H MPeIIOYTeHHI;

JaBaTh OIEHKY HOBBIM CHUTYAIHIM;

pacIIupsAThL paMKH ydeOHOTO Ipe/iMeTa Ha OCHOBe THYHEIX IIPe/IIIOYTeHHIH;

JlellaTh OCO3HAHHEII BEIOOpP, apryMEeHTHPOBATE ero, OpaTh OTBETCTBEHHOCTH 3a pellleHHe;

OIICHHUBATh MMPUOOPETEHHEIN OIIBIT;

CITIOCOOCTBOBATE (POPMHPOBAHHUIO H IIPOSBICHHUIO IITHPOKOH SPYAHIIMH B pa3HBIX 00IacTIX
3HAHHI, IOCTOSHHO MOBBIATE CBOM 00pa30BaTelIbHbIN H KyJIbTYPHBIN YPOBEHb.

2) cAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHTYaIlUsM, BHOCHTH KOPPEKTHBBHI B JIeATeNLHOCTh, OI[EHHBATh
COOTBETCTBHE Pe3YIIbTATOR IeIIsM;

BIIaJIeTh HAaBBIKaMH [TO3HAaBaTEIBHON PEQUICKCHH KaK OCO3HAHMS COBEpIIAEMBIX JICHCTBHIT
U MBICTTHTEIIBHBIX IIPOIIECCOB, HX PE3yIbTaTOB U OCHOBAaHHM, HCIIOIL30BAaTh NPHEMBI peduieKCH
JUTSL OTIeHKH CHTYaIlHH, BRIOOpa BEPHOTO penieHus;

YMeTh OIIEHHBATH PHCKH H CBOEBPEMEHHO MPUHUMATh PellleHHs 110 HX CHHKEHHIO;

MIPUHUMAThL MOTHBEI U apTyMEHTHI IPYTUX MIPH aHAII3€e Pe3yIbTaTOB JICATCIbHOCTH;

3) npunsaTHE CeONA M APYTHX:

MIPUHUMATE ce0sl, MOHNMAas CBOH HEJAOCTATKH U JIOCTOHHCTRA,;

MIPUHUMAThL MOTHBEI U apTyYMEHTHI JIPYTUX MIPH aHAJIN3¢ pe3yIbTaTOB ACATCIHFHOCTH;

IIPH3HABATh CBOE MPABO U IIPARO JIPYIHX Ha OIMMHOKH;

Pa3BHBATh CIOCOOHOCTH IIOHUMATE MHP C HO3UITHH JIPYTOT0 YelloBeKa.

IHHPE/IMETHBIE PE3YJIbTATDBI

[IpeqmeTHBIC pe3yIBTAaTBl OCBOCHHA COJACpIKaHHA ydueOHOTOo mpeaMera «buosjormsa» Ha
YIIIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha obeclieueHne MpoIILHOTO 00YICHHA 00yJaroIIuXCs
ouosmornn. OHH BKIIOUAIOT: cHenuduUeckne I OHOJIOTHH HaydHbIe 3HAHUA, YMCHHA H
crocoObl  JIEHCTBUM 110 OCBOGHHMIO, HHTEpHpeTaliMd W I[peoOpa3oBaHHID 3HAHUU, BHJIBI
JIesITeJILHOCTH [0 TIOJTydeHUIO HOBBIX 3HAaHHH M UX IPHUMEHEHHI0 B PazlINYHBIX y4eOHBIX, a
TaKKe B peajJbHBIX KH3HEHHBIX CHTyalusaX. [IpeMeTHBIC pe3yabTaThl IPEACTaBICHEI TI0 TOIaM
H3YICHUL.

[IpeqmeTHBIC pe3YIBTATHl OCBOCHHA yueOHoro mpenmera «buomorms» B 10 Kiacce
JTOJDKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTE 3HAHHUII O MecTe W POJIM OHOJIOTHH B CHCTeMe eCTeCTBeHHBIX HayK, B
(OpMHPOBAaHHH eCTeCTBeHHO-HAyYHOM KAapTHHBI MHpa, B TO3HAHHH 3aKOHOB NPHUPOJLI U
peIIeHHuH IpobIeM paIrlMoHaIFHOTO IIPHPOIOTIONLE30BaHMS, O BKIIAIe POCCHHCKUX H 3apyOSKHBIX
VUIEHBIX B pa3BUTHE OHOJIOTHU;

BIIaJICHUE CHUCTEMOHN OHOJOTHYSCKHX 3HAHHII, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAOIIHE
OmoJsloTHUeCcKHe TEPMHHBI M TIOHATHS (KH3Hb, KICTKa, OpraHH3M, MeTaboJIM3M, TOMeocTas,
caMOperyJIIHi, caMOBOCIIPOH3Be/IeHIe, HAC/Ie/[CTBeHHOCTh, H3MEHYHBOCT, POCT H pa3BHTHE),
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Oouosornueckue TeopHH (kiaerouHas teopus 1. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHas TeopHs HacliejictBeHHocTH T. Moprana), yuenus (H. 1. BaBuioa — o neHTpax
MHOT000pa3us U MPOHCXOXKJIEHHS KYJIbTYPHBIX pacTeHHil), 3aKOHBI (€IMHO00pa3usi MOTOMKOB
IIEpBOTO MOKOJICHUS, paclllelUIeH!s], YUCTOTH raMeT, He3aBUCHMOTo HacieqoBanus ['. Menens,
TOMOJIOTHYECKHX PSJIOB B HacleJcTBeHHOH wn3MeHunBoctH H. 1. BaBuioma), IpHHITHITET
(KOMIUIEMEHTapHOCTH);

BJIaJIeHHe OCHOBHBIMH METOAAMU HAy4HOTO IO3HAHHS, HCIOIL3YEeMBIX B OMOIOTHYECKHX
HCCIIe/IOBaHHAX JKUBBIX 00BEKTORB (OTHCcaHHe, H3MepeHHe, HaOloIeHHe, SKCIIEPHMEHT);

YMEHHe BBIJIENIATh CYIECTBeHHbIe NPH3HAKH: BHPYCOB, KIETOK HPOKapHOT U JYKAapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPI'aHH3MOB, B TOM 4HcIle OaKTepHil, TpHOOB, pacTeHHH,
JKUBOTHBIX W YeJIOBeKa, CTPOSHHs OPTaHOB U CHCTEM OPraHOB pacTeHHil, JKHBOTHHIX, YeJOBeKa,
IIPOIIECCOB JKH3HENEATeIbHOCTH, IIPOTEKAIONINX B OpPraHM3Max pacTeHHH, >KHUBOTHBIX H
4yelloBeKa, OMOIOTHYECKHX IIpoIleccoB: 0OMEHa BellecTB (MeTabo3M), IIpeBpanieHusl 3Heprii,
OposkeHHs, aBTOTPO(HOTO M reTepoTpo(HOTO THIIOB NUTaHHA, (POTOCHHTE3a W XEMOCHHTe3a,
MHTO3a, Melio3a, raMeToreHe3a, SMOpHOTreHe3a, IOCTIMOPHOHAIBHOTO PAa3BUTHSA, Pa3MHOXKEHH,
HH/IMBUJYaJIbHOTO DPa3BHTHA OpraHH3Ma (OHTOTIe€He3a), B3aHMOJIEHICTBHA TI'€HOB, I'eTepo3Hca,
HCKYCCTBEHHOTO 0TOO0Pa;

YMEHHEe YCTaHABIHBATL B3aHMOCBSI3H MEXIy OpraHOMIaMH KIeTKH U HX (QyHKIIHAMH,
CTpoeHHEeM KJIETOK Pa3HbIX TKaHeH U UX (pYHKIMSIME, MeXIy opraiaMi H CHCTEMaMH OpraHoB y
pacTeHHil, JXKHBOTHBIX H 4YeJOBeKa H HX (YHKIIMAMH, MEX]y CHCTeMaMH OpraHOB H HX
(YHKIMAMH, MeX/Iy dTallaMid OOMEHa BeIeCTB, 3TallaMH KJIETOYHOTO IHKIA M JKH3HEHHBIX
IUKIOB OPraHU3MOB, O3TalaMH SMOPHOHAIILHOTO pPa3BUTHA, TEHOTHIIOM H  (EHOTHIIOM,
(dheHoTHIIOM U (haKTOpaMH cpejibl OOUTaHUS,

YMEHHE BBIABJIATL OTIMIUTENLHBIC IIPH3HAKU JKHUBLIX CHCTEM, B TOM YHCIIE PAacTCHHI,
JKHBOTHBIX H UEJIOBEKa;

YMEHHe HCII0JIb30BaTh COOTBETCTRYIOIIHE apI'yMEeHTHI, OHOJIOTHYECKYI0 TEPMHHOJIOTHIO H
CHMBOJIHKY JUIA JIOKa3aTeIbCTBa POJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKUX TPYIIL;

YMEHHEe pemlaTh OHoJIoOTHYecKHEe 3afadl, BBIABIATL IIPHYHHHO-CICICTBEHHLIC CBA3H
MEKIy HCCIeIyeMBIMH OHOJIOTHYeCKUMH IIpOllecCaMH U SABJICHHMSAMH, JelaTh BLIBOALI H
IIPOTHO3BI Ha OCHOBAHHH IOIYUCHHLIX pe3yILTaToB;

YMEHHe BBINIOJIHATEL JIabopaTopible M IpaKTHYecKHe paboThl, coOmomaTh MpaBiiia IpH
pabote ¢ yueOHBIM U J1abOpaTOPHBIM 00OPY/I0BaHUEM;

YMEHHEe BBIJIBUTaTh THUIIOTE3bI, IIPOBEPATH HX OSKCIIEPHMEHTAIBHBIMU CpeJICTBAMH,
(hopMyIHpys Iesb HeCcIeI0BaHNs, aHAIH3HPOBATh NOTydeHHbBIC Pe3yIbTaThl U 1e1aTh BEIBOID;

YMEHHEe y4YacTBOBAThL B yueOHO-HCCIIeOBATEILCKOH padoTe 1o OHOJIOTHH, PKOJIOTHH H
MeIHITHHEe, IIPOBOANMON Ha 0a3e NIKOJBHBIX HAyYHBIX OOmMIecTB, UM ITyONHYHO IPEICTAaBIIATL
IIOJy9eHHEIE Pe3yNILTAaThl Ha YUeHHUSCKHUX KOH(pEePeHITHAX;

YMEHHE OIIEHHBAaTh OTHYECKHE aclleKThl COBPEMEHHBIX HCCIe/IOBaHHH B 00JIacTH
Onoslornd M MeJUITHMHB (KJIOHHPOBaHHME, HMCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HaIlpaBlieHHOe
I3MeHeHHe TeHOMa I CO3/alie TPaHCTeHHBIX OPTaHi3MOB);

YMEHHE OCYIIECTBIATEL 0CO3HAHHBIH BEIOOP OyIyIIeH mpodecCHOHATLHON AeITEIHHOCTH B
o0acTH OHOIOTHH, MEIUIINHE], OMOTEXHOJIOTHH, BeTepHHapHH, CeILCKOT0 X034HCTBa, THIIEBOI
IPOMBIIIICHHOCTH, YIIYOIATH II03HABAaTCILHBIH HHTEpec, HaIpaBICHHLIM Ha OCO3HAHHBIN
BEIOOp COOTBETCTBYIOIIEH IIpodecCHH U IPoJIoJDKeHHe OHoJIornyeckoro oOpa3oBaHHA B
OpraHH3aIHsAX CpeHero IpoQecCHOHATBHOTO H BRICIIIEr0 00pa3oBaHus.

IIpeqmetnnle pe3ynapTaThl OcBoeHMs yuebHoro mpenmera «buonorms» B 11 kaacce
JIOJDKHBI OTpakaTh:

c(hopMHpPOBAaHHOCTL 3HAHUH O MecTe H POJIH OHOJIOTHH B CHCTEME eCTeCTBEHHBIX HayK, B
(opMupOBaHUM COBPEMEHHOH ecTecTBEHHO-HAyUYHOH KapTHHLI MHpa, B IIO3HAHHH 3aKOHOB
HPUPOJIBI H pellleHHH SKOJIOTHYEeCKHX Ipo0iieM deloBedecTBa, a TaKKe B PEIICHHH BOIPOCOB
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palMoHaILHOTO IIPHPOJOIONL30BAaHHA, H B (OPMHPOBAHHM IICHHOCTHOIO OTHOIICHHS K
npupojie, oOIIEecTBY, YelOBeKY, O BKIAJle POCCHHCKHX M 3apyOeXHBIX YYEHBIX-OHOJIOIOB B
pa3BUTHE OHOJIOTHH;

YMEHHEe BIIajIeTh CUCTEMOH OHMOJIOTMYECKHX 3HaHWH, KOTopas BKIKYAeT olpejielleHHs H
IIOHMMaHHE CYIIHOCTH OCHOBOIIONArarIMX OHOJOTHYeCKMX TEePMHHOB H IOHATHH (BH],
3KocHcTeMa, Omocdepa), Omonmormueckue TeopuH (dBoitonuonnas Tteopus Y. JlapBuna,
CHHTETHUECKasl Teopus sBoionuu), ydeHusa (A. H. CeBepiioBa — o myTSX U HaIpaBJICHUIX
spomtoniun, B.M. BepHajickoro — o 6uocdepe), 3akoHbI (reHeTH4eckoro paBHoBecus Jlx. Xapu
u B. BaiinOepra, 3apojeimeBoro cxojcrea K. M. bapa), npasuna (munumyma [O. JIubuxa,
HKOJIOTHYECKOH UpaMU/Ibl SHEPTUH ), THIIOTe3k! (TUnoTe3a «mupa PHK» V. T'unbepra);

YMEeHHE BIa/leTh OCHOBHBIMH METOJIaMH HAy4yHOI'O IIO3HaHHSA, HCIIOJIb3yeMbIMH B
OHMOJIOTHYECKHX HCCICIOBAHMAX JKUBBIX OOBEKTOB H DJKOCHCTEM (OIHcaHHe, H3MepeHHe,
HaOmosienne, 3KCIIepHMEHT), cIIoco0aMH BLIABICHHA U OLIEHKH aHTPOIIOI'CHHBIX H3MEHEHHH B
IPUPO/IE;

YMEHHE BBIJISJIATh CYNIECTBEHHbIE IIPU3HAKH: BHJOB, OHOIEOIIEHO30B, JKOCHCTEM H
ouocdepsl, CcTaOMIM3UPYIONIEro, JBIDKYIIEIO H  Pa3phlBalOIIEro ecTecTBeHHOro ordopa,
AJJIONATPUYECKOI'0 M CUMIIATPUYECKOr0 BHI000pa30BaHus, BIMAHUA JIBUXKYIIUX CHII DBOIOIUH
Ha rero(on] MOMyIAHH, IPHUCIOCOOISHHOCTH OpraHU3MOB K cpelle OOUTaHHs, YepeNoBaHHI
HalpaB/IeHUH BOJIIOLHH, KPYTOBOPOTA BEMIECTB H IT0TOKA 3HEPIHH B KOCHCTEMaX;

YMEHHE YCTaHABIMBaTh B3aHMOCBA3H MEXK/Y IPOIECCAMH HBOJIOIMH, JIBIKYIIHMH
CHJIAaMH aHTpPOIIOreHe3a, KOMIIOHEHTaMH Pa3/IM4YHbIX DKOCHCTEM M IPHCIOCOOIEHHAMH K HHM
OpPraHH3MOB;

YMEHHE BBIABIATH OTJIIMYHTEIbHBIE IPU3HAKH JKHBBIX CHCTEM, IIPUCIIOCOOJIEHHOCTh BHJ/IOB
K cpefe oOHMTaHHs, aOHOTHYECKHX M OHOTHYECKHX KOMIIOHEHTOB 3KOCHCTEM, B3aHMOCBS3CH
OpraHu3MoOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX H3MEHEHHH B 3KOCHCTEMAaX CBOSH MECTHOCTH;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIHE apl'yMeHThI, OHOJIOTHYECKYH) TEPMHHOJIOIHIO
CHMBOJIMKY /Ul JIOKa3aTellbcTBAa pOJICTBA OPraHU3MOB pa3zHbIX CHCTEMaTHYECKHX [IPYIII,
B3aHMOCBSI3H OPraHH3MOB H Cpelbl OOHTaHHS, eIHHCTBA UYEIOBEUSCKHX pac, HEOOXOIHMOCTH
COXpaHeHHs MHOTooOpa3Hs BHIOB H BKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHS IPHPOALI I
4JeJI0BEUECTBa;

YMEHHEe pemlaTh OHoJIoOTHYecKHEe 3afadl, BBIABIATL IIPHYHHHO-CICICTBEHHLIC CBA3H
MEX/ly HCCleJyeMbIMH OHOJOIHYeCKHMMH IIpolleccaMH M SBJIGHHAMH, JIeJlaTh BBIBOJIBI U
IIPOI'HO3BI HA OCHOBAHMHU IOJIyYEHHBIX pe3yJIbTaTOR;

YMEHHe BBINIOJIHATEL JIabopaTopible M IpaKTHYecKHe paboThl, coOmomaTh MpaBiiia IpH
padote ¢ yueOHBIM H J1abopaTopHBIM 000pYIOBaHUEM;

YMEHHE BBIABHIAaTh THIIOTE3Bl, IPOBEPATh HX JKCIEPHMEHTAIBHBIMH CpPEICTBaMH,
(hopMyIHpys Iesb HeCIeI0BaHNs, aHAII3HPOBATh OIyUYeHHEIE Pe3y/IbTaThl U J1e/IaTh BHIBOJEI;

YMeHHE Yy4acTBOBaTh B ydeOHO-Hcclle/loBaTelbcKol paboTe 1o OHOJIOTHH, DKOJIOTHMH H
MeJIMIIMHE, IPOBOJUMOM Ha 0a3e IMKOJIBHBIX HAyYHBIX OOIIEeCTB, W IYOJIHMYHO IIpe/ICTaBIATH
IIOJy9eHHEIE Pe3yIbTaThl Ha YUeHHUSCKHX KOH(pEepeHITHIX;

YMEHHE OIIEHHBaTh THUIIOTE3bl M TEOPHH O IIPOHCXOXKICHHHM JKH3HH, YeEJIOBEKa H
YeJIOBeUeCKHUX pac, O IPHYHMHAX, MOCICICTBHAX H cIoco0ax IIpeJoTBpalleHHs TII00aIbHBIX
H3MEHEHHUH B bnocdepe;

YMEHHE OCYIECTBIIATh OCO3HAHHBIH BBIOOp Oyryiiiei npodeccHoHaIbHOM JIeITeIbHOCTH B
obmacty  OHOJIOTHHM,  DKOJOI'HH, IPUPOJIOIIOIB30BAHUA,  MEJHUIIMHBI, OHOTEXHOJOIHH,
IICHXOJIOTHH, BeTepHHApHH, CEILCKOIO XO3AHCTBA, IHIIEBOH IIPOMBINIICHHOCTH, YINIYOILITH
II03HABATeIbHBIH HHTEpec, HaIpaBICHHLIH HAa OCO3HAHHLII BBIOOP COOTBETCTBYIOIIEH
npodeccHn U INPOJOJDKEHHE OHOJIOTHYECKOTO 00pa3oBaHHA B OpraHH3allUAX CpeIHero
1po¢hecCHOHAILHOTO U BBICIIETO 00pa3oBaHHs.
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TemaTuueckoe ILNIAHHPpOBaHHE

10 KJIACC
KoummuecTBO YacoB DIeKTPOHHbIE
Ne Hammeropanue Konrpoas | lIpaktu | (WH(ppOBLIE)
pa3lie]loB H TeM
n/n Bceero | Hele qJecKHe o0pa3oBaTe/ibHbIe
NporpaMMbl
padoThI padoThI pecypcel
. bubmunorexa IJOK
1 bronorns kax Hayka 1 0 0 https://m.edsoo.ru/7f41c292
) JKuBrle cucTeMBl U HX > 0 0 bubmunorexa IJOK
H3y4YeHHE https://m.edsoo.ru/7f41¢c292
bubmunorexa IJOK
3 buonoru kieTkn 2 0 0.5 https://m.edsoo.ru/7f41c292
4 XHuMHU4ecKad 10 0 1 butnmoreka IIOK
Opra”Hu3anus KIeTKH https://m.edsoo.ru/7f41c292
5 Crtpoenue u QyHKITHH 3 0 5 butmuorexa [TOK
KJIIETKH https://m.edsoo.ru/7t41¢292
OOMeH BelllecTB U bubmunorexa IJOK
6 IIpeBpallleHHe SHEPTHU 9 0 1 https://m.edsoo.ru/7f41c292
B KJICTKE
HacnenacreenHas bubmunorexa IJOK
7 HHpOpMaIHs 1 9 0 0.5 https://m.edsoo.ru/7f41c292
peanm3anus ¢€ B ’
KJIETKE
3 JKu3HeHHBIH UK 6 0 | butnmoreka IIOK
KJIIETKH https://m.edsoo.ru/7t41¢292
9 Crtpoenue u QyHKITHH 17 0 15 butmuorexa [TOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41c292
10 PazmBoxenne u 3 0 15 bubmunorexa IJOK
pa3BUTHE OPTaHU3MOB ' https://m.edsoo.ru/7f41c292
I'eneruxa — Hayka o bubtnmnoreka I[JOK
11 HacJeICTBEHHOCTH U > 0 05 https://m.edsoo.ru/7f41¢292
H3MEHUYHBOCTH
OpTraHH3MOB
12 3aKOHOMEPHOCTH 10 0 1 butimuorexa [TOK
HacJe/JICTBEHHOCTH https://m.edsoo.ru/7f41¢292
13 3aKOHOMEPHOCTH 6 0 1 butmuorexa [TOK
H3MEHYUBOCTH https://m.edsoo.ru/7f41¢292
. butmuorexa [TOK
14| I'enetika Henopexa 3 0 0-5 hups://m.edsi.runﬂ1c292
. butmuorexa [TOK
15 | Ceuexuns opramisvos | 4 0 ! hups://m.edsi.runﬂ1c292
buorexunonorusa u butnmoreka IIOK
16 CHHTETHYECKAs 3 0 0 https://m.edsoo.ru/7t41¢292
OHOIOTHA
17 PezepBHOE Bpems 2 0 0 bubmorexa IOK

https://m.edsoo.ru/7t41¢292
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OBIIIEE KOJIMYECTBO

YJACOB I1O ITPOTPAMME 102 0 13
11 KJIACC
Koan4ecTBo yacor DeKTpoOHHbIe
HaumenoBanune
Ne : Koutpoas | Ilpakru | (HH(ppPOBELIE)
p/p | PAVICTOB T TEM Bcero | Hble qecKHe o0pa3oBaTe/ibHbIe
NporpaMMbl
padoThl paGoTel | pecypchl
3apox/ieHue U pa3BUTHE
| SBOJIFOITHOHHBIX 4 0 0 bubmunorexa IJOK
MpeCTaBICHUN B https://m.edsoo.ru/7t41cc74
OHOJIOTHH
5 MuKpOdBOIIOIHA U €& 14 0 5 bubmunorexa IJOK
pe3yIIbTaThI https://m.edsoo.ru/7t41cc74
3 MakposBomronus 1 eé 6 0 0 butimuorexa [TOK
pe3ynbTaThl https://m.edsoo.ru/7f41cc74
4 Eﬁiﬁiﬁ?ﬁfﬁfﬁﬁ ;Ia 15 0 1.5 | bubmorexa [IOK
' https://m.edsoo.ru/7t41cc74
3emie
5 Eei?;};(:}iﬂe}me 10 0 1 butmmorexa LIOK
https://m.edsoo.ru/7t41cc74
aHTPOIIOTCHE3
DKOJIOTUS — HayKa O
B3aMOOTHOIIIEHUAX
6 OpraHu3MoOB U 3 0 0.5 butmuorexa [TOK
HaJOpPTaHU3MEHHEBIX ' https://m.edsoo.ru/7141cc74
CHCTEM C OKpYKalolei
cpenoi
7 OpranusMsl 1 cpefia 9 0 15 butmuorexa [TOK
o0HTaHus ' https://m.edsoo.ru/7t41cc74
] DKOJIOTHS BUIOB U 9 0 0.5 butnmoreka IIOK
TIOITYJIAITHH ' https://m.edsoo.ru/7t41cc74
9 gﬁﬁﬁgiﬁiﬁum 12 0 0.5 | bubmiorexa LIOK
' https://m.edsoo.ru/7t41cc74
CHCTEMBI
10 buocdepa — riobansHas 6 0 0 butimuorexa [TOK
IKOCHUCTEMA https://m.edsoo.ru/7t41cc74
11 YemoBek u 6 0 0 butnmoreka IIOK
OKpyKarommas cpejia https://m.edsoo.ru/7f41cc74
butnmoreka IIOK
12| Peseparoe Bpems 8 0 0 https://m.edsoo.ru/7t41cc74
OBUIEE KOJIMYECTBO 102 0 75

YACOB 110 I[IPOI'PAMME
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