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MNOSACHUTEJIbBHAS 3AIIMCKA

[Iporpamma no yue6uomy npeamery "buonorus" (nanee - OMoaorus) Ha ypoBHE CPEIAHETO
obmero obpazoBanus pazpaborana Ha ocHOBe DenepanbHOTO 3aKoHA 0T 29.12.2012 Ne 273-03
«O06 obpazoBannu B Poccuiickoit ®eneparuny, ®I'OC COO, KoHuenmuu mnpenoiaBaHus
yaeOHOoro npenmeTa «bHOTOTHS» U OCHOBHBIX IMOJIOKEHUN (henepanbHOi pabodeil mporpamMmbl
BOCIIUTaHMS.

VYueOublii npenmer «buonorus» yriayonéHHoro ypoBHs usydeHus (10—-11 kiaccsl)
SBJSIETCS. OJJHUM M3 KOMIIOHEHTOB TpEIMETHOU 00yacT «EcTecTBEHHO-HAYYHBIE MPEIMETHD.
Cornaco mnonoxenussim PI'OC COO mnpodunpHble ydeOHBIE TNPEIMEThI, H3ydyaeMble Ha
yIIIyOJIEHHOM YPOBHE, SIBIITIOTCSI criocoOoM auddepeHImanuy o0yueHruss Ha YpOBHE CPEIHET0
oOmiero o0pa3oBaHMs M NMPHU3BaHBl 00ECHEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIHM,
CpPeIHUM OOIIMM, CpeTHUM Npo(decCHOHATBHBIM U BHICIIUM OOpa3oBaHueM. B To ke Bpems
KXKIBIH U3 3TUX Y4eOHBIX TIPEIMETOB JIOJKEH ObITh OPUEHTHPOBAH HA IPUOPUTETHOE PEIICHHE
00pa3oBaTeNbHBIX, BOCIMTATEIBHBIX M Pa3BUBAIOIIMX 3aJay, CBSI3aHHBIX C NMpOoOpUEeHTaINeH
o0yJaromuxcsi ¥ CTHMYJMPOBAaHHEM HWHTepeca K KOHKPETHOW 00JacTH HAyYHOTO 3HAHHMS,
CBSI3aHHOT'O C OWOJIOTHEH, MEAWLMHOMN, SKOJIOTHEH, MCHXOJOrHed, CIOPTOM WM BOEHHBIM
JIeJIOM.

[TporpamMma no yueOHOMY mpenmeTy "buonorusa" mna€rt npeactaBieHue o MENU U 3aJa4ax
u3ydeHus yueOHoro npeameta «buonorusy Ha yriayOnEHHOM ypOBHE, ONpeeseT 00s3aTeIbHOe
(MHBapUaHTHOE) NPEIMETHOE COJEpP)KAaHUE, €ro CTPYKTypUpOBaHHE IO pasesiaM U TeMmaw,
pacnpezeneHre 1o KiaccaM, peKOMEHIyeT I10CJIe/J0BaTeIbHOCTh U3YyUeHHs yueOHOTo MaTepuaia
C ydu€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBs3eH, JIOTMKA Y4eOHOro Tporecca,
BO3pAcTHBIX OcoOeHHOcTell oOyuaronmxcs. B mporpamme 1mo GHONOIMU peann30BaH MPUHIHI
MPEEMCTBEHHOCTH C H3y4YeHHEeM OWOJIOTHM Ha YypPOBHE OCHOBHOTO OOIIEro oO0Opa3oBaHUS,
Onmaromapss 4yeMy IpPOCMATpUBAETCSl  HAMpPaBICHHOCTh Ha  MOCIEAYIOIIee  pa3BUTHE
OMOJIOTMYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYUYHOTO
MHPOBO33PEHHS, KOJOTHUYECKOTO MBIIUICHUS, MPEICTABICHUN O 370pOBOM 00pa3e >KW3HH, Ha
BOCTIMTaHHE OEpPEKHOr0 OTHOILIEHUS K OKpY’Kalolled mpupoaHoil cpeme. B mporpamme mo
OMOJIOTMHU TakKKe IOKa3aHbl BO3MOXKHOCTH ydeOHOro mnpenmera «buosiorus» B peanuzaluu
tpeboBanuii ®PI'OC COO K miIaHUPYyEeMbIM JMYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM
pe3ynbratam oOydeHHss M B (OPMUPOBAHMM OCHOBHBIX BHJIOB Yyue€OHO-IIO3HABATEIbHOM
JEeSTeIbHOCTH O0ydYaroIuXcsl M0 OCBOCHHUIO COJACPKAaHMs OHOJOrMYECKOTo OoO0pa3oBaHUs Ha
YpOBHE CpeIHEero o01ero oopa3oBaHus.

VYueOHblit ipeamer «buonorus» Ha ypoBHE CpeaHero oOImero o0pa3oBaHHs 3aBepIIacT
Ouosiornyeckoe 0Opa3oBaHKE B IIKOJIE U OPHEHTHPOBAH Ha PACIIMpPEHHE U YIiIyOJeHHe 3HaHHUH
oOydarmuxcsi O JKMBOW TPUPOJE, OCHOBAX MOJIEKYJISPHOW U KIETOYHOM Ouonoruw,
SMOPHUOJIOTHN U OMOJIOTUU PA3BUTHUS, T€HETHKH, CEJEKLIHUH, OMOTEXHOJOTHH, SBOJIOIMOHHOTO
YUEHHUSI U SKOJIOTHH.

N3yuyenne yuebHOro npeameta «buonorus» Ha yriayOlieHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOYYalOUMXCsl K MOCJIEAYIOIIEMYy MOJYyYEHHUI0 OHOJOTHYECKOro o0pa3oBaHUS B
By3axX W OpraHU3alMsIX CpeaHero mpodeccruoHanibHOro oopasoBaHusi. OCHOBY €ro COACpPKaHUS
COCTaBIISIET cHCTEMa OWOJIOTMYECKUX 3HAHUN, MOJNYYEHHBIX NpU H3YYEHUH OOYYaIOIMMUCS
COOTBETCTBYIOLIMX CHUCTEMAaTHUECKUX pa3/ieJoB OWOJIOTMM HAa YpPOBHE OCHOBHOI'O OOILIEro
oOpasoBanus, B 10—11 kiiaccax 3Tu 3HaHMS MOIY4YarOT pa3BuTHe. Tak, pacuIMpeHsl U YIiTyOIeHbl
OMOJIOTHYECKUE 3HAHUS O PACTCHHAX, KUBOTHBIX, TpHOax, OaKkTephsx, OpraHH3ME 4YeJIOBEKa,
O0IIMX 3aKOHOMEPHOCTSIX JKU3HHU, OIMOJHUTEIHHO BKJIIOUEHBI OHOJOTMYECKHE CBEICHUS
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MIPHUKJIQJHOTO W TIOMCKOBOTO XapakTepa, KOTOPhIE MOXHO KCITOJIB30BAaTh KaK OPHECHTHPHI JIIS
MOCIIeyIoIero Beibopa npodeccun. BosMokHa Takke MHTETparus OMOJOTHYECKUX 3HAHUM C
COOTBETCTBYIOLIMMU 3HAHUSIMH, MOJYYEHHBIMUA O0YYaIOIIMMUCS MPU U3yUYEeHUU (PU3UKHU, XUMHUH,
reorpaduy ¥ MAaTEMATHKHU.

CtpykTypa mporpamMmsl 1o ydeOHOMy mnpeamery '"buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBI W 3BOJIFOIIMOHHBIN TOIXOABl K W3y4eHHIO Owoynioruu. COorjiacHO UM, H3y4aroTCs
CBOICTBA U 3aKOHOMEPHOCTH, XapaKTepHBIC I KUBBIX CHCTEM Pa3HOTO YPOBHS OpTraHU3AIIUU,
SBOJIIOIIMMA OPraHWYECKOro MHUpa Ha 3emiie, COXpPaHEHUS OHOJOTHYECKOTO pPa3zHOOOpa3us
mwianeTel. Tak, B 10 Kkimacce M3y4aroTcsi OCHOBBI MOJEKYJISPHONH M KJIETOYHOH OHONOTHH,
SMOPHUOJIOTUN U OWMOJIOTUH Pa3BUTHS, TEHETHUKU U CENEKIMU, OMOTEXHOJIOTUH U CUHTETHYECKOM
OMOJIOTUH, aKTYalU3UPYIOTCS 3HAaHHUS OOydYaromuxcs 1Mo OOTaHWKE, 300JIOTHH, aHATOMUH,
dusnonorun yenoseka. B 11 kiacce n3y4aroTcsi 3BOJIIOINMOHHOE YUYEHHE, OCHOBBI 3KOJOTHUU U
ydeHue o ouocdepe.

VYyeOubrii mnpenmer «buonorus» mpu3BaH 00€CTIEYUTh OCBOCHHE OOYYaAOIIMMUCS
OMOJIOTUYECKUX TEOPUH W 3aKOHOB, HWJCH, NPHHIMIIOB W TPABUJ, JICKAIIMX B OCHOBE
COBPEMEHHON €CTeCTBEHHO-HAyYHONH KapTHHBI MHUpPA, 3HAHWHA O CTPOCHHWU, MHOTO0Opa3nH H
O0COOCHHOCTSAX KJIETKH, OpraHu3Ma, MOIMYyJAlUU, OWOLEH03a, SKOCHUCTEMBI, O BbIIAIOIIUXCS
HAYYHBIX JOCTHKEHUSX, COBPEMEHHBIX HCCIICIOBAHUSX B OWOJIOTMH, MPHUKIAJHBIX AaCTEKTaX
Ouonoruveckux 3HaHUU. [y pa3BUTHS U MOAJCPKAHUS MHTEpeca 0Oydaronmxcsi K OMOJIOTUU
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYCCKOr0 MaTepHasia B COJCPKAaHUU MPOTPAMMBI 110
OMOJIOTUU TPEIyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS M Pa3BUTUSA TOW WM HHON
o0acTi OWMOJIOTHH, BKJIAJOM OTCYCCTBCHHBIX M 3apyOC)KHBIX YUEHBIX B PEIICHHE BaKHEHIIIMX
OMOJOTUYECKUX U IKOJIOTUYECKUX MPOOIEeM.

Llenb n3yuenus yueOHoro npeameta «buosorus» Ha yriyOJ€HHOM ypOBHE — OBIaJIEHUE
00ydJalIUMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHU3alMy KUBBIX CHUCTEM
pa3HOro paHra W NMpUOOpPETeHHE YMEHUI HCII0JIb30BaTh 3TU 3HAHUS B (OPMUPOBAHUU MHTEpeca
K OMpeei€HHON 001acTi MPOoPeCCUOHAIBHON JCSITeILHOCTH, CBSI3aHHOW ¢ OWOJIOTHEH, WU K
BBIOOpY Yy4eOHOTO 3aBeJICHUS IS MPOAOJKEHUS OMOJIIOTMYECKOTO 00pa30BaHMUsL.

JlocTmkeHue e U3y4eHUsl yaeOHOro npeamera «buonorus» Ha yriyOJIEHHOM ypOBHE
o0ecreuynBaeTcs pelIeHUeM CIeIyIOIMX 3a1a4:

OCBOGHHME OOy4YaroIMMHUCS CHCTEMbl OHOJIOTMYECKUX 3HaHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSAX, KOHLEMIIUAX, THIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSAX W TpaBHUIIaX,
COCTaBIISIIOIIMX COBPEMEHHYIO  €CTECTBEHHO-HAY4YHYIO KapTHUHY MHpa; O CTPOEHUH,
MHOT000pa3uy U 0COOCHHOCTSAX OMOJOTMYECKUX CUCTEM (KJIETKa, OPTaHW3M, MOMYJISIUs, BU]I,
OuoreoleHo3, Ouochepa); O BBIJAIOMIMXCS OTKPBITUSX U COBPEMEHHBIX HCCIEIOBAaHUSAX B
OHOJIOTUH;

O3HAaKOMJICHHE  OOy4alolmmxcs ¢  MeTOAaMH  TO3HAaHWMsS  JKHBOW  MPHUPOIBL:
HCCJIeI0BAaTEIbCKUMH METOAaMH OMOJIOTMYECKUX HayK (MOJIEKYJISIPHOM M KJIETOYHOM OHONIOTHH,
AMOPHOTIOTUU ¥ OUOJIOTUU PA3BUTHS, TCHETUKU M CEJICKINHU, OMOTEXHOJIOTUU ¥ CHHTETHYECKON
OMOJOrUHM, TAaJCOHTOJOTHH, OKOJOTHUH); METOJaMH  CaMOCTOSITEJIbHOTO  MPOBEACHUS
OMOJIOTUYECKUX HCCIeAOBaHUKA B Jlabopatopur W B mpupoxae (HaOmoneHue, H3MEpeHHe,
JKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJiIcHUE OOYYAIOIUMUCS YMECHHSMH: CaMOCTOSITEJIbHO HAaXOJWUTh, AaHAIH3UPOBATH H
UCIIOJIb30BaTh OMOJOTUYECKYIO0 MH(OPMAIIHIO; TTOJIB30BATHCS OMOIOTUYECKONW TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTaHABIMBAaTh CBA3b MEXKIY pa3BUTHEM OWOJIOTMM W  COIMAJILHO-
SKOHOMUYECKMMH U SKOJOTHYECKHUMH MPOOJIEMaMU YEeIOBEUYECTBA; OICHUBATH IOCIICICTBHUS
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CBOCH JEATENHHOCTH 10 OTHOIICHUIO K OKpYXaloeld NPUPOTHOW cpene, COOCTBEHHOMY
3M0POBBI0 ¥ 30POBBI0  OKPYXKAIOIIUX JIOACH,; OOOCHOBBIBATE H COONMIOJATH MEpHI
npopUIaKTUKK WH(EKIIMOHHBIX 3a00JIeBaHUM, TIPaBUiIa TTOBEJCHUS B MPUPOJAC U OOCCIIeUeHUs
0€30MacHOCTH COOCTBEHHOMW >KM3HEACSITEILHOCTH B UPE3BBIYAMHBIX CHUTYAIHSIX MPUPOTHOTO U
TEXHOTE€HHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIE HAay4YHbIE OTKPBITHS B OO0NacTU
OHOJIOrUH;

pa3BUTHE y OO0YyYaIOIMXCS MHTEIUIEKTYalbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITUSAMH W COBPEMECHHBIMH HCCJICJIOBAHUSIMU B OWOJIOTHH,
peliaeMbpIMi €10 TpoOJieMaMy, METOJOJIOTHEH OHOJOTHMYECKOTO HCCIEeIO0BaHUs, MPOBEACHUS
JKCIIEPUMEHTANBHBIX ~HMCCIEAOBAHUN, pelleHus OHOJNOTUYECKUX 3aJad, MOJEIMPOBAaHUS
O1oJIOrnYecKuX 00BEKTOB H MPOLIECCOB;

BOCIIUTaHHUE Y OOYYAIOIIMXCSl LIEHHOCTHOT'O OTHOILICHHS K JKMBOW MPHUPOAE B LEIOM U K
OTACTBHBIM €€ OOBEeKTaM | SBICHHUAM; (OPMHUPOBAHUE HSKOJIOTUYECKOH, T€HETHYECKOM
TPaMOTHOCTH, OOIIEH KyJIbTypbl MOBEACHHUS] B MPUPOJE; WHTETPAIlMM €CTECTBEHHO-HAYYHBIX
3HAHHI,

nproOpeTeHrne 00yJaroMMUCS KOMIETEHTHOCTH B PAIlMOHAILHOM MPUPOIOIIOIb30BAHUN
(cobmroieHne TpaBWJI TIOBEACHUS B TPUPOJIE, OXPaHbl BHUIOB, JKOCHUCTEM, Ouocheps),
COXPaHEHHH COOCTBEHHOT'O 370POBbSl W 3JI0POBbS OKPYXKAIOUMX JIoAeH (coOmromeHust Mep
npodunakTuku  3a0oleBaHUM, obOecrieyeHUEe  OE30MACHOCTH  JKU3HENESITENbHOCTH B
Ype3BBIYANHBIX CUTYALHUSX MTPUPOTHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE HMCITOJIb30BAHHUS
OMOJOTUYECKUX 3HAHUN U YMEHUH B TIOBCEIHEBHOM KU3HU;

CO3/IaHME YCJIOBUM [UIS OCO3HAHHOTO BbIOOpa OOYyYalOIMMUCS HMHAWBUYaJbHOMN
0o0pa3oBaTeIbHON  TPACKTOPHH, CHOCOOCTBYIOIIEH TMOCeayromeMy MpodeccunoHaIbHOMY
CaMOOIIPE/ICNICHUIO, B COOTBETCTBUU C WHAMBHUIYAJbHBIMH HHTEpPECaMU M MOTPEeOHOCTAMU
peruona.

OO0mree 4YMCIIO YacoB, OTBEJACHHBIX HA HW3y4YeHHUE OWOJIOTMM Ha YIIIyOJICHHOM YpOBHE
cpemHero obmiero oOpaszoBanus, coctaBiser 204 waca: B 10 kmacce — 102 gaca (3 gaca B
Heneno), B 11 kimacce — 102 vaca (3 vaca B Hezelo).

Ot0op OpraHM3amMoOHHBIX  (OpPM, METOJOB W CPEIACTB OOydYeHHS OHOJIOTHH
OCYIIECTBISIETCS ¢ YUETOM CHEIUPUKHA €TO COACP)KaHUS M HANPaBIEHHOCTH Ha MPOJOJDKEHUE
OMoJIOTHYEeCKOro 00pa3oBaHMsI B OpPraHM3allUAX CPEJAHEro MPOGEeCcCHOHATBHOTO M BBICHIETO
o0Opa3oBaHwUs.

OO0s13aTeNbHBIM yCJIOBUEM MPU OOyYeHUU OUOJNIOTMH Ha YriayOIEHHOM YPOBHE SIBISIETCS
npoBesieHue J1a0OpaTOpHBIX M MpakTHUeckux pabor. Takke ydacte oOydaroumxcs B
BBIMIOJTHEHUH TPOEKTHBIX U  y4eOHO-HCCIEeNOBAaTENbCKUX PaboT, TeMaTHKa KOTOPBIX
OTIpe/ieTIsieTCsT yYUTeJIeM Ha OCHOBE HMMEIOIMXCS MaTepHajbHO-TEXHHUUECKUX PECypcoB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJAEPXAHUE OBYYEHUA
10 KJTACC

Tema 1. Buosiorust kKak HayKka

CoBpemMeHHasi 6uonorusi — KOMIUIEKCHast Hayka. Kpatkas muctopust pa3BuTHs OHWOJIOTHHU.
Bbuonornyeckne Hayku U u3ydaemMble UMHU MpoOsieMbl. DyHIaMEHTANbHbBIE, MPUKIAIHBIE U
MOMCKOBBIC HAYYHBIC UCCJICIOBAHMS B OMOJIOTHH.

3HaueHue Ouonorud B (HOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBsa3anHble ¢ Ouosorueil. 3HauYeHHE OWOJOTHM B TPAKTUYCCKOU
JNEATEIbHOCTH YeJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3SIICTBE, IPOMBIIUICHHOCTH, OXpaHe
PUPOJBL.

JleMoHCcTpanun

[Toptpetsi: Apuctotens, Teodpacrt, K. JIunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, I'.
Mengens, B. . Bepunaackmii, W. II. IlaBnos, . 1. Meunukos, H. 1. Basunos, H. B.
Tumodees-Pecosckuii, [x. Yorcon, @. Kpuxk, /. K. benses.

Tabnunpsl U cxeMbl: «CBsi3b OMOJIOTHHU C OPYTMMH Haykammu», «CructemMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl M UX U3y4YeHHE

JKuBbie cucteMbl Kak mpeaMeT usydeHust onongorun. CBOMCTBA KUBBIX CUCTEM: €TUHCTBO
XUMUYECKOTO COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCTb, CIOXHOCTb U YIOPSIJAOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTh, = CaMOOpPTaHHM3allds, CaMOBOCIIPOHM3BEJICHUE,  Pa3apPakUMOCTh,
M3MEHYHUBOCTb, POCT U Pa3BUTHUE.

VYpoBHM OpraHu3alvi >KUBBIX CHUCTEM: MOJIEKYJAPHBIA, KIETOYHbIA, TKAHEBbIH,
OpraHU3MEHHBIN, MONYJISIIUOHHO-BUOBOI, AKOCHUCTEMHBIN (6UOreoLeHOTHYECKHUIA),
o6uocepnsiii. [Iporeccrl, mpoucxonsnme B KUBbIX cucteMax. OCHOBHBIE MPHU3HAKH >KUBOTO.
Kusnep kak Gopma cymiecTBoBaHUs MaTepuu. Hayku, n3ydaromme >KUBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aLUH.

W3ydeHnne XUBBIX cucTeM. MeToapl Omosiormueckoil Haykw. HaOmronenwe, m3mMepeHue,
SKCHEPUMEHT, CUCTeMaTh3alus, MeTaaHanu3. [loHsTHE O 3aBUCMMOM M HE3aBUCUMOU
nepemenHoi. IlmanupoBanue »skcrnepumenta. I[loctanoBka u mnpoBepka rumnore3. Hynesas
runore3a. [ToHsTre BRIOOPKH U €€ TOCTOBEpPHOCTh. Pa3dpoc B Omomornyeckux naHHbx. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX pe3yibTaToOB. IIpMuMHBI UCKa)KEHUSI PE3yIbTATOB SKCIEPUMEHTA.
IToHsITHE CTATUCTUYECKOTO TECTA.

JeMoHcTpanun

Tabmuupr u cxembl: «OCHOBHBIC TPU3HAKH JKU3HW», «bBHONOTrHYECKHe CHCTEMBDY,
«CBolicTBa )XMBOI Matepun», «YpOBHU OPraHU3AIUU KUBON MPUPOAbD», «CTpOCHHE KUBOTHOMN
KiIeTkn», «TkaHM  KMBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOrO  OpraHHU3May,
«buoreonenosy, «buochepar, «MeToasl U3yUEHUS KUBOU TPUPOIBDY.

O6opynoBanue: 1a00paTopHOE 000PYIOBAHUE JIJISl TPOBEACHUS HAOIIOACHUHN, N3MEPEHUH,
AKCTIEPUMEHTOB.

IIpakTnueckass padora «Vcnosb30BaHME pa3IUYHBIX METOJOB NMPU W3YUYEHUHU JKHUBBIX
CUCTEM.

Tema 3. buoJsiorus KjieTKu



Knetka — cTpykTypHO-QyHKLIHOHANbHAS €AMHMIIA KUBOTO. McTOpUS OTKPBITUS KIIETKH.
Paboter P. I'yka, A. Jlesenryka. Knetounas teopus (T. llIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TTOJIOKEHHUSI COBPEMEHHOM KJIIETOUYHON TEOPUH.

MeToabl MOJIEKYJSIpHOW M KJIETOYHOM OMOJIOTHH: MHKPOCKOMIMS, Xpomarorpadus,
anekTpodope3, METOA MEYeHbIX aToMoB, auddepeHnanbHOe LEeHTpUudyrupoBaHue,
KYJIbTUBHPOBAHHE KIETOK. V3ydeHne (UKCHPOBAHHBIX KIETOK. DJIEKTPOHHAs MHUKPOCKOIIHSI.
Kondoxansnas mukpockonusi. BuranbHoe (MpuKU3HEHHOE) U3YUEHUE KIIETOK.

JleMoHCcTpanun

IToptpetsr: P. I'yk, A. JleBenryk, T. lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuupbl 1 cxembl: «CBETOBOW MHUKPOCKOTM», «IJIEKTPOHHBIM MHUKpOCKom», «Mcropus
Pa3BUTHUS METOJOB MUKPOCKOIIUNY.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpenapaThl PacTUTEIbHBIX, KUBOTHBIX U
OaKTepHUATbHBIX KJIETOK.

IIpakTHyeckasa padora «lI3ydeHne MeTOZOB KJIETOUHOM Ouoioruu (Xxpomartorpadus,
anextpodopes, nuddepennmanpHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKUM COCTaB KJIETKU. Makpo-, MUKPO- U yIbTpaMUKpO3JIeMeHThl. Boga u €€ posib
KaK pacTBOPMUTENS, pPEAreHTa, ydacTUE B CTPYKTYPHUPOBAHUHU KIETKU, TEIUIOPETYIISLHH.
MunepalibHbIe BEeIleCTBa KIETKH, UX Onosiornyeckas poib. Poib KaTHOHOB U aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KJIETKU. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OesikoB. CTpyKTyphl OenkoBoil Moinekynbl. IlepBuunas cTpykTypa Oesika, HEeNTHAHAS
cBs3b. BTOpuuHas, TpeTuuHas, yeTBepTUYHAsl CTPYKTyphl. JleHatypauus. CBoiicTBa OENKOB.
Knaccuduxauus 6enkon. buonornuecknue pynkuuu 6enkos. IIpuoHsl.

VYraeBoapl. MoHOcaxapuabl, JUCaxXapybl, OJMTocaxapujibl U Tosmcaxapuasl. OOmmi
IUIaH CTPOEHUs M (HU3UKO-XMMHYECKHE CBOMCTBA YIriIeBOAOB. buonornyeckue ¢GyHKIUH
YTJIEBOJIOB.

Jlummapl.  I'mapoduneHo-rHApodoOHBIe  cBoictBa.  Knaccudukamms — TUIUIOB.
Tpurnuuepuasl, Gpochonunusl, BOCKH, cTepouabl. buonornueckne Qynkuuu aunuaos. Ooume
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4YecTh, CIHOCOOHOCTh K CaMO3aMbIKaHHIO,
HOJIyIPOHUI[AEMOCTD.

Hyxneunosbie kucnotel. JJHK n PHK. Ctpoenue HykneHMHOBBIX KHCIOT. HyKiaeoTHbI.
[punnun kommiementapHoctd. IIpaBuno Yapradda. Crpykrypa JAHK — nBoiinas crnmpais.
Mecrtonaxoxaenue u ononornueckue Gynknun JJHK. Bunst PHK. ®yaknun PHK B kneTke.

Crpoenue moiekynsl AT®. Makpospruueckue cBsizu B Mosiekysne AT®. buonornueckue
¢yakun  AT®. BoccTaHOBIEHHbIE MEPEHOCUYMKH, HX (QYHKUMM B KieTke. [lpyrue
Hykjieo3uarpudocdatsl (HT®). CexBeHUpOBaHUE JIHK. Mertonbl T€HOMUKH,
TPaHCKPUITOMHUKH, TPOTEOMHUKH.

CtpykTypHas Ouoynorus: OMOXUMHUYECKHe M OHO(DHU3NYECKUE HCCIECNOBAaHUS COCTaBa M
IPOCTPAHCTBEHHOW CTPYKTYypbl OHMOMOJEKyl. MojenupoBaHue CTPYKTypel H  (YHKIUI
OMOMOJIEKYJT M UX KOMIUIEKCOB. KOMITbIOTEpHBIN TU3aiiH M OpraHuYeCKUil CHHTE3 OMOMOJICKYIT U
UX HETIPUPOJHBIX AHAJIOTOB.

JdeMoHCTpPaLMU

[Moptpertsr: JI. Ioaunr, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep, C.
[Ipysunep.

Huarpammbel:  «PacnpeneneHne XUMHUYECKHMX JJIEMEHTOB B HEXHBOW MPUPOACY,
«PacnpeneneHne XuMHYECKHUX AJIEMEHTOB B )KUBOU IIPUPOJIEY.
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Tabmumsl u cxemsbl: «llepuognueckas Tabauna XUMHUYECKUX 3J1€MEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABIY, «BemecTBa B cocTaBe opranusMoB», «CTpOoeHHE MOJIEKYJbl OenKay,
«CTpyKTYpBl OCIKOBON MOJEKYJbI», «CTpO€HHE MOJEKYJI YIVIEBOJIOBY», «CTpoeHHE MOJEKYJ
unuaoBy, «HykiienHoBble KUCIOTB, «CTpoeHue Mosekyisl ATDy.

OO6opyioBaHKE: XUMHUECKasI TOCYAa U 000PYJOBaHUE.

JlaGopaTopHas padora «OOHapykeHHE OSITKOB C TTIOMOIIbIO KAYECTBEHHBIX PEAKIUi.

JlabopaTopnasi padora «lccinenoBaHne HyKJIEHHOBBIX KUCJIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema S. CTpoenne n pyHKINM KICTKH

Tumnel k1IeTOK: 3yKapuoTHUYecKas M IpokapuoThueckas. CTpyKTypHO-()yHKIMOHATIbHbIE
0o0pa3oBaHMs KIECTKH.

CtpoeHue mnpokapuoTHdecKkod KieTku. Kilerounass creHka OakTepuii H  apXew.
Oco0eHHOCTH CTPOEHHUsI FeTepOTPOPHON U aBTOTPO(HON MPOKAPUOTUYECKUX KJIEeTOK. MecTo u
pOJIb MPOKAPUOT B OHOLIEHO3AX.

Crtpoenue u QyHKIIMOHUPOBAaHUE dyKapuoTHUecKol kieTku. [lnasmarnueckas memOpaHa
(mnazmanemma). CTpykTypa Mmia3MaTHyeckol wmemOpanbl. TpaHcmopT BemlecTB uepe3
mIa3MaTuueckyro MemOpaHy: maccuBHBIA (muddysus, obneruéuHas muddysus), aKTHBHBIN
(epBUYHBIA M BTOPUYHBIA aKTUBHBIM TpaHcmopT). [lomynponunaemocts MemOpanbl. Paborta
HaTpHil-KaJIMeBOro Hacoca. DHJOLUUTO3: MUHOLUTO3, (haronnTo3. Dk3o1uTo3. Kinerounas crenka.
CrtpykTypa v QyHKIHH KJICTOYHOW CTEHKU PACTCHUH, TPHOOB.

[Mutonnaszma. Iluto3zomb. Llutockener. [IBmxenue nuroruiazmel. OpraHouabl KJIETKH.
OpnHomeMOpaHHbIE OpraHOMAbI KJIETKU: 3HjominaMatudeckas cetb (DIIC), anmapat [Nombmxu,
JU30COMBI, UX CTpOeHHEe W (PYHKIMH. B3auMoCBsi3p OJHOMEMOpaHHBIX OPraHOMJIOB KIIETKH.
CtpoeHue TpaHyJIsIpHOrO peTukyiayma. Mexanusm HampaieHus OenkoB B OJIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [mangkuii  (arpaHysspHBIN)
SHJOIIa3MaTHIeCKU peTuKyayM. CekpeTopHas GyHKIMs anmnapara [ onbmku. Moaudukamnys
6enkoB B annapate ['onpmxu. CoptupoBka 6esikoB B anmapate ['onbxu. TpaHcnopT BelecTs B
kJjeTke. Bakyonu pacturenbHbIX KieTok. Kinetounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMbI KJIETKH: MHUTOXOHIpHUM, IIacTuisl. [IpoucxoxaeHue
mutoxoHapuii u mnactua. Cumbuorene3 (K.C. Mepexkosckuii, JI. Maprymnuc). CtpoeHue u
(GYHKIMM MUTOXOHApPUM W IacTul. llepBUuYHBIE, BTOPUYHBIE U CIOXKHBIE IUIACTUIBI
(OTOCUHTE3UPYIOMUX 3YKApHOT. XJIOPOIUIACTBL, XPOMOIUIACTBI, JIEUKOIUIACTHI  BBICIIHMX
pacTeHUM.

HememOpannbie opranouasl kieTkd CTpoeHue u QyHKIMH HEMEMOpaHHBIX OpPTaHOUIOB
kineTku. PuGocomel.  Ilpomexyrounsle  QuiaMeHThl. MukpoduiaMeHTbl. AKTHHOBBIE
MUKpO(QUIAMEHThl. MBpbIIIeUHble KJIETKH. AKTHUHOBbIE KOMIIOHEHTHl HEMBIIIEYHBIX KIIETOK.
MukpotpyOouku. Kietounsrii nentp. CrpoeHHMe U JBHKEHUE KIYTHUKOB U pPECHHYEK.
MukpoTpy6ouku nutoruia3Mel. LlenTpuons. benku, acconunpoBaHHble ¢ MUKPOQUIaMEHTaMU U
MHUKpOTpyOouKaMu. MoTopHbIE OeKH.

SAnpo. O6osnouka sapa, XpOMAaTUH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOEHHE U (YHKIHUH.
Snepubiii 6enkoBeIii MaTpukc. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B MHTEp(ha3zHOM
aape. DyXpoMaTUH M TeTepoXpoMaTHH. belku XpomaTuHa — THCTOHBI. JIMHaMmuka sjaepHoOM
000JI04KH B MUTO3€. SIA€pHBIN TpaHCTIOPT.

Knerounsle  BkitoueHusa. CpaBHUTENbHAs  XapaKTEpUCTHKA  KJIETOK  JYKAapuOT
(pacTuTeNbHOM, )KUBOTHOU, TPUOHOM).

JleMoHCcTpanuu



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

TaGmuuel u cxembl: «CTpoeHHE SYKapUOTHYECKOH KIETKH», «CTpoeHHe KUBOTHON
KJIETKH», «CTpOEHHE PACTUTENBHON KIETKW», «CTpoeHne MUTOXOHApUN», «Anpo», «CtpoeHue
IPOKAPUOTHUECKON KIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKpOMpenapaThl PaCTUTENbHBIX, »XHWBOTHBIX
KJIETOK, MUKPOIIpenapaThl 0aKTEpUabHBIX KIETOK.

JlabopaTopHasi padota «l3yueHne CTpOeHUs KIETOK Pa3Iu4HbIX OPraHU3MOBY.

IIpakTuyeckas padora «l3yueHue cBOMCTB KJIIETOUHON MEMOPaHbBD).

JlabopaTopnasi padora «/ccnenoBaHue miazMoian3a M JIEMJA3MOJIN3a B PACTUTEIbHBIX
KJIETKax».

IpakTnueckas padora «3yueHue ABMKEHUS LIUTOIIA3MbI B PACTUTEIbHBIX KIETKAX).

Tema 6. OOMeH BeleCTB U NIPeBpalleHHe JHEPIUH B KJIETKe

AccuMUISAIUS U AUCCUMMIIALMS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BELECTB:
aBTOTpopHBII M  rerepoTpodHbI. YwacTHe KHCIOpoJa B OOMEHHBIX  IpOLEcCaXx.
OHepretuueckoe oOecreueHue kieTku: mnpespauieHue ATd B oOMeHHBIX Mpoleccax.
@DepMEHTaTUBHBIM XapakTep peakiuii kieToyHoro metabosiusma. DepMeHThI, UX CTpOEHHE,
cBoictBa W MexaHusM peiictBus. Kodepmentsl. Otnnumss ¢GepMEHTOB OT HEOPTraHUYECKUX
KaTanu3atopoB.  benku-akTMBaTOppl W OCNKU-UHTUOUTOPHL.  3aBUCUMOCTH  CKOPOCTH
(bepMEHTATUBHBIX PEAKINil OT pa3TUYHbBIX (PAKTOPOB.

[lepBUYHBIM CHHTE3 OpPraHUYECKUX BEHICCTB B KieTKe. DOTOCHHTE3. AHOKCUTCHHBIA U
OKCUTEHHBIN ¢oTocuHTe3 Yy Oaktepuil. Cperocobuparomye TMUIMEHTbl W TUTMEHTHI
peakiroHHoro 1eHtpa. Ponp xjmopomnactoB B mpouecce gorocuHTe3a. CBeToBass U1 TEMHOBaAs
daspl. oronpixanue, Cs,, Cs. u CAM-tunsl dorocunresa. [IpoaykTHBHOCTH (HOTOCHHTE3A.
Brustaue pa3znuaHbx GakTopoB Ha CKOPOCTh (OTOCHHTE3a. 3HaAYCHUE (POTOCHHTESA.

XemocuHTe3.  PasHooOpasme  OpraHM3MOB-XEMOCHUHTETUKOB:  HHUTPHPHUIIUPYIOIIHE
OakTepuu, xKeae300aKTeprur, cepoOaKTEePHH, BOJIOPOAHBIC OaKTepui. 3HAYCHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxenus. [IpogykTsl OposkeHHsI M UX HCIOJIb30BaHUE
YeJOBEKOM. AHa’poOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTh OMOTEXHOJOTHU U BO3OYAUTEIH
0ose3Hel.

AdpoOHBIE OpraHM3Mbl. OTambl 3HEpPreTudecKkoro obmena. IloaroroBuTenbHBIN 3Tam.
['mukoan3 — 6eCKUCIOPOJHOE PACIIETVIEHHUE TIFOKO3bI.

buonornueckoe OKuCiIEHHE, WIM KJIETOYHOE AbIXaHUE. POJIb MUTOXOHIpUN B MpoLeccax
ouonoruueckoro okucieHus. llukmuueckue peaknuu. OkucnuTelbHOE (QocPopUIMpOBaHUE.
DHeprus MeMOpaHHOro rpaaueHTa mpoToHoB. Cunre3 AT®D: pabota npotoHHON AT®-cHHTA3HL
[IpenmymiecTBa a’spoOHOro myTd oOOMEHa BeEIECTB IMepesl aHa3pOOHBIM. O(P(PEKTUBHOCTDH
SHEPreTU4eCKOro oOMeHa.

JeMoHcTpanun

IToptpetsr: Ix. [Ipuctnu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtyenn, I'. A. 3aBap3uH.

Tabmuupbr 1 cxeMbl: «DPOTOCHUHTE3», «DHEpreTuueckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue GpepMenTa, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOTM, 000pYI0BaHHE JIJIsl IPUTOTOBIICHUS TTOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHasi pabGora «V3yueHue KaTaJIUTHUECKOH aKTUBHOCTH (EPMEHTOB (Ha
IpUMepe aMuIa3bl UK KaTajaasbl)y.



JladopatopHass paGora «l3ydyenne (QepMEHTATHBHOTO pACHICTUICHAS TIEPOKCHAA
BOJIOPO/Ia B PACTUTEIBHBIX U KUBOTHBIX KJIETKAX).

JladopaTtopHas pa6ora «CpaBHEeHHE TTPOIIECCOB (OTOCUHTE3a U XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHUE MPOIIECCOB OPOKEHHUS U JBIXaHUS.

Tema 7. HacnencrBeHHass uHGopManus U peajnu3anus eé B KJIeTKe

Peakunu MatpudHOoro cuHresa. [IpuHINII KOMIIJIEMEHTAPHOCTH B PEAKIMAX MATPUYHOTO
cuHTe3a. Peanuzanus HacnencTBeHHOW uWHopmanuu. ['eHeTHYecKuil KOJA, ero CBOWCTBA.
Tpanckpunuus — matpuusblii cuHTe3 PHK. IIpuHIMIBI TpaHCKpUIIIMU: KOMIUIEMEHTAPHOCTD,
aHTUNAapAJUIENIBHOCTh, acuMMeTpuuHocTh. Co3peBanue MaTpuuHbelx PHK B sykapunotnueckoit
kinetke. Hexonupyromme PHK.

Tpancnsauust u e€ stanbl. Yuactue TpaHcnopTHeix PHK B OGuocunrese Oenka. YcioBus
6uocunTesa 6enka. KogupoBanue amuHokuciaot. Ponb pubocoM B GuocunTe3e Oenka.

CoBpemeHHbIE NPECTABIEHUS O CTPOCHUM TeHoB. OpraHuzanus reHoMa y IpOKapuoT U
sykapuoT. Perynsnus akTUBHOCTH IeHOB Yy mpokapuoT. ['mmote3a omepona (®P. XKakob, XK.
Mano). MosnekynsipHble MEXaHHU3Mbl SKCIIPECCMM T€HOB y dykapuor. Poib xpomatuHa B
perynsnuu paboTsl reHOB. Peryisius oOMeHHBIX poIrieccoB B kieTke. Kiietounslii romeocTas.

Bupycsl — HekseTouHble (OPMBI )KU3HU U OOJIUraTHble mapasuthl. CTpOCHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, pPETpOBHpYcOB, Oaktepuodaron. Kusznennwsni mukn JIHK-comepkarmx
BupycoB, PHK-cogepxammux BupycoB, 6aktepuodaro. OOpaTtHas TpaHCKPHUIIMUS, peBepTasa,
MHTErpasa.

BupycHbple 3a0oneBaHusi uenoBeka, KHMBOTHbIX, pactenuil. CIIN[, COVID-19,
COILIMAJIbHBIE U MEUIIMHCKUE TPOOIEMBI.

buonndpopmaTrka: uHTETpanys U aHaau3 Ooibimux MaccuBoB («bigdata») cTpykTypHBIX
Ouosnoruueckux naHHbIX. HaHorexHonmorumum B Ouosnoruu u meauuuse. [Iporpammupyembie
¢ynkimn 6e1xoB. CriocoObI TOCTaBKU JIEKAPCTB.

JleMoHCTpPAaIM UK

[Toptpetsi: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmumelt u  cxembl: «buocunTe3 Oenka», «l'eHetmueckuii kom», «Bupycey,
«bakrtepruodarmy.

IIpakTnyeckas padora «Co3ganue MOAEIN BUPYCay.

Tema 8. /KusHeHHBIH MK KJIETKH

Knetounslii numkin, ero mepuoabl u peryisiuus. Murtepdasa u muro3. OcoOeHHOCTH
mporieccoB, mpoTtekaroumx B uHrepdase. [loaroroska kieTku k aeneHuto. [Ipecunrernueckuit
(TTOCTMUTOTHYECKHUI), CUHTETUYECKUM M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUN) MNEPUOJIbI
uHTEepQa3bl.

Matpuunsiii  cunte3 JHK —  permmmumkanuma. IlpmHnumner  permmmkanuu  JTHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBAaTUBHBIA CHHTE3, AaHTUINAPAJUIEIBHOCTb. MexaHu3M
pemmkanmu - JIHK.  Xpomocombl. Ctpoenne xpomocoMm. Tenomepsl U TelloMepasa.
XpOMOCOMHBIH HabOp KJIETKH — KapuoTul. MIJIOMIHBIA M TaluIONAHBI HabOphl XpPOMOCOM.
["'omosiornynbie XpoMocoMbl. [1010BbIE XPOMOCOMBI.

Jenenne xnetku — mMuto3. CTaguu MHUTO3a M IPOUCXOJAIIME B HUX MPOLECCHL. THIIBI
muTo3a. KapnoknHes u nuToKnHe3. buonornyeckoe 3HaueHUe MUTO3A.

Perymsiuust mutoTHueckoro nMkia kieTku. llporpammupyemasi kieroyHas rubenp —
aromnTo3s.



Knerounoe siapo, XxpoMocombl, PyHKIIMOHATBHAS TeHOMUKA. MeXaHu3Mbl TTpoudepanuu,
Qg depeHIUPOBKY, cTapeHus U Tubenu kietok. «Ludposas kinetka» — dnonHdopmaTuyeckue
MoJie’N QYHKIIMOHUPOBAHUSI KIIETKU.

JleMoHCcTpanuu

Tabnumpl U cxembl: «OKU3HEHHBIM UK KIETKH», «MuTO3», «CTpoeHHe XpoMOoCcoM»,
«Pernukarnus JTHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHKpOIpenapaThl: «MHUTO3 B KJIETKaxX KOpelika
TyKay.

JlabopatopHas padora «/3yyeHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JladopaTopHasi paGora «HabmroneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIIPETapaTax).

Tema 9. CTpoeHue u pyHKIMH OPraHN3MOB

buonornueckoe  pasHooOpasue  opraHu3moB. OJHOKJIETOYHBIC,  KOJOHHAJIbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0EHHOCTH CTPOSHHUS M KU3HENCATEIIHHOCTH OJTHOKJICTOYHBIX OpraHu3MOB. bakrepuu,
apXeu, OJHOKIIETOYHBIE TPUOBI, OTHOKJIETOYHbIE BOJOPOCIH, IpYrue MpoTUcThl. KonoHuaabHbIe
OpTaHU3MBI.

B3anMocCBs3p yacTeil MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OPTaHOB.
OpranusM Kak euHoe 1enoe. ['omeocTas.

Tkanu pacrenuil. Tunel pacTUTENbHBIX TKaHEW: oOpa3oBaTesibHAs, IOKPOBHAs,
MPOBOAAIIAS, OCHOBHAs, MexaHH4eckass. OCOOCHHOCTH CTPOCHHS, (PYHKIHI U PaCTOIOKEHHUS
TKaHEW B OpraHax pacTCHHI.

TkaHM JKMBOTHBIX W  4eJOBeKa. TuMbl KUBOTHBIX TKaHEW: SOUTENHalbHAasi,
COEIMHUTENIbHAS, MbIlIEYHAasi, HepBHAsA. OCOOEHHOCTH CTpPOEHHUs, (YHKIHMI U PacroIOKEHHS
TKaHEW B OpraHax >KMBOTHBIX M YEJIOBEKaA.

Opranbl. BereratuBHble U T€HEpPATUBHBIE OpraHbl pacTeHU. Opranbl U1 CHCTEMbI OPTaHOB
JKUBOTHBIX U 4esioBeKa. OYHKIIMU OPraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pactenuil. CkeneTsl OOHOKJIETOYHBIX U
MHOTOKJICTOYHBIX KUBOTHBIX. HapyxHbIi1 1 BHyTpeHHM cKeneT. CTpOeHHE U TUITHI COSIMHEHUS
KOCTEH.

JIBikeHre oOpraHu3moB. JIBIDKEHHE OJHOKJIETOYHBIX OpPraHu3MOB: amMEOOUAHOE,
KTYTUKOBOE, PpECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PpACTEeHUM: TpPONU3MbI W HACTUH.
JIBI>KeHre MHOTOKJICTOYHBIX )KUBOTHBIX U YeJIOBeKa: MblllieyHas cuctema. Pednekc. CkenetHbie
MBIIIIIBI ¥ UX padoTa.

[Iutanue opranmsmoB. Ilornomenne BOJbI, YIIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pacrenusimu. Ilutanue >KUBOTHBIX. BHYTpHUIONOCTHOE W BHYTPHUKJIETOUHOE IMHUIICBapEHUE.
[IutaHne MO3BOHOYHBIX >KMBOTHBIX. OTAENbl MUIIEBAPUTENIBHOrO TpakTa. [IMmeBaputenbHbIe
ene3bl. [umeBaputenpHas cuctema 4esioBeKa.

Jpixanue opranu3moB. Jlpixanue pactenuil. Jlpixanue »xuBoTHBIX. J{uddy3us ra3oB uepes
MOBEPXHOCTh KJeTkHu. KoxkHoe apixanue. JlprxaTenbHass OBepXHOCTh. JKabepHoe W JIETOYHOE
npixanue. JlpIxaHue TO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. OBOJIIOIMOHHOE YCIOKHEHHE
CTPOEHMSI JIETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHasi cuUcTEMa ueJIoBeKa. MexaHu3Mm
BEHTWISILIUM JIETKUX Y TITHI] ¥ MIIEKOTIUTAONIMX. Perynsmus apixanus. [[pixateabHble 00BEMBI.

TpancnopT BeLIECTB y OpraHuW3MOB. TpaHCHOpPTHBIE CUCTEMBbI pacTeHui. TpaHcmopT
BEIIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opransl. KpoBeHOcHass cucTtema
MO3BOHOYHBIX KMBOTHBIX M 4yesnoBeka. Cepiie, KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru
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KpOBOOOpaIieHusl.  OBOJIIOLIMOHHBIE  YCIIOKHEHHS  CTPOEHUST  KPOBEHOCHOM  CHUCTEMBI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryssmus.

Boinenenue y opranu3moB. Beinenenne y pacteHuid. BblaeneHwe 'y  KHUBOTHBIX.
CokpatutensHble Bakyonu. Opranbl BblaeneHus. @uubTpanus, Cekpenus Hu  oOpaTHOe
BCAChIBAaHUE KaK MEXaHMU3MbI pabOThl OpraHOB BhIAeNeHUs. CBs3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIIEIUTENBHON cucTeMaMmu. BpiaeneHue y Mo3BOHOYHBIX >KMBOTHBIX M uejoBeka. [Touku.
Crpoenue u ¢pyHkuroHupoBanue HeppoHa. OOpazoBaHIE MOUH Y YEIOBEKA.

3ammTa y OpraHu3MOB. 3aldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropsl OakTepuil u
LUCTBI IPOCTEUINX. 3allluTa y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. Cpencrtsa macCuBHOM U
XUMHUYECKOH 3alUTEI. OUTOHITU L.

3anmra y MHOTOKJIETOUHBIX KMBOTHBIX. [IOKpOBBI M MX TPOU3BOIHBIE. 3alllMTa OpraHu3Ma
oT OonesHeil. MMMyHHass cucrtema denoBeka. KIeTOUHBIE M TyMOpaldbHBIA HWMMYHUTET.
Bpoxn€unpiii u  npuoOpeTéHHBIH crenmMpUYecKnii HMMYHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro ummynureta (I1. Dpnux, @. M. bepnet, C. Tonerasa). BocrianutensHble 0TBETHI
opraHu3MoB. Posb BpokIEHHOTO UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkumocTh M peryisiuss 'y Opranu3MoB. Pa3npaxuMocTh Yy OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apakuMoCTh W peryysinusg y pacTeHuil. POCTOBbIE BelIeCcTBa U UX
3HauYEHUE.

HepBHast cuctema u pedrekTopHas peryisius y KUBOTHbIX. HepBHas cucrema u eé
OTJENbl. DBOJIOLUOHHOE YCJIOXKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTaessl
TOJIOBHOTO MO3Ta IMO3BOHOYHBIX JKUBOTHBIX. Pediexc u peduexktopHas ayra. besycioBHble U
YCJIOBHBIE pe(IIEKCHI.

['ymopanbHasi peryisinuss U SHAOKPUHHAs CHUCTEMa >KUBOTHBIX M uenoBeka. JKemnesbl
SHJIOKPUHHOM CHCTEMbl W HMX TOpPMOHBI. JlelicTBMe ropmMOoHOB. B3auMOCBsI3b HEpPBHOU U
SHJIOKPUHHOM cucTeM. [ umoranamo-rumnodpusapHasi CHCTEMA.

JleMoHCTpPAaIM UK

IToptper: U. I1. I1aBnos..

Tabnumpl 1 cxembl: «OTHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUYHBIE BOAOPOCINY,
«baktepun», «lIpocteitmme», «Opranbl LIBETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKoMbIx», «TkKaHU pacTeHUII»,
«KopueBbsie cucteMbl», «CtpoeHue crebms», «CTpoeHHE TUCTOBON IUIACTHHKHY, «TkKaHH
KUBOTHBIX», «Ckener uenoBeka», «llumeBapurtensHas cucrema», «KpoBeHocHasi cucteMay,
«/lpixatenpHass  cuctema», «HepBHas cucrema», «Koxa», «MpblmeyHnas cucremay,
«BpienurensHas cuctemMay, « QHIAOKpPUHHAS cucTteMay, «CTpoeHue MbIIby, «MMMyHHTETY,
«KumeynononocTtHsie», «CxemMa MUTaHUS pacTeHui», « KpoBEeHOCHBIE CHCTEMBbl TO3BOHOUYHBIX
KUBOTHBIX», «CTpoenue ruape», «CTpoeHue mianapumn», « BHyTpeHHee cTpoeHue A0KIEBOTO
yepssi», «HepBHas cuctema poid», «HepBHas cucrema nsarymku», «HepBHas cuctema
npecMbikatronmxcs», «HepBHas cucrema nTuiy, «HepBHas cucTeMa MIIEKONHUTAIOMIMXY,
«HepBHas cuctema yenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIpenapaTbl OJHOKJIETOUYHBIX OpPraHHU3MOB,
MUKpOIIpernapaTbl TKaHEH, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HAaCEKOMBIX, UTJIOKOXKHX, JKUBbIE
9K3eMILISPhl KOMHATHBIX pACTEeHUH, repOapuu pacTeHUN pa3HBIX OTENOB, BIaXKHBIE MpeErapaThl
YKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUIEKIUN O€CIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEeKa,
o0opynoBaHUE Uil JI€MOHCTPAllMUd IMOYBEHHOIO M BO3IYLIHOIO TMUTAHMUS PACTCHHIA,
pacuierieHds Kpaxmajga U OelnKkoB MojJ JeHCTBHEM (EpPMEHTOB, 00OpyHOBaHUE s
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JIEMOHCTPAIMHU OMBITOB 10 U3MEPECHHIO JKU3HEHHONW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUYKEHHM, MOJIEHN T'OJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGopatopHasi padora «l3yueHnue TkaHel pacTeHUI.

JlabopaTtopHas padora «3yueHue TkaHEH KUBOTHBIXY.

JlaGopaTopHasi padora «l3ydyeHue opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PazMmHoKeHHe U pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOKEHHUS OPTaHU3MOB: Oecrionioe (BKII0Uas BEr€TaTUBHOE) U T0JI0BOe. Bubl
0ecrosoro pa3MHOKEHHUS: IOYKOBAaHUE, CIIOPYJISALUS, pparMeHTalHsl, KIOHUPOBAHHUE.

[lonoBoe pasmuHoxenue. IlonoBbie kneTku, unum rametsl. Meito3. Crtaguum Meiio3a.
[ToBenenue xpomocom B meiose. Kpoccunroep. buonorndeckuii CMbIC Mei03a U MOJIOBOTO
npouecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapimieBoe  pa3Butue. ['amerorene3 y KUBOTHBIX. llomoBeie — keines3bl.
OOpazoBaHue U pa3BUTHE NOJOBBIX KieTOK. CriepmaToreHe3 U ooreHes3. CTpOEHHE IOJIOBBIX
KJIETOK.

OmogoTBOpeHHE M SMOPUOHAIBHOE PAa3BUTHE XKUBOTHBIX. CHOCOOBI OIIOAOTBOPEHUS:
HapykHOe, BHyTpeHHee. [[apTeHorenes.

NuuBuyanpHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHH
opranuzMoB. Mopdorenes — omHa U3 TIABHBIX mpobrem sMmOpuonoruu. KoHnenius
MophoreHoB u wmonenu Mopdorenesa. Craauu >MOpHOreHe3a JKMBOTHBIX (Ha MpHUMeEpe
nsrymku).  JpoOimenne. Tunel npoOnenws. JleTepMHUHUPOBAHHOE ¥ HEACPMHUHHPOBAHHOE
npobnenue. bnactyma, Tunel Omactyn. OcoOeHHOCTH  JIpOONEHHS  MJIEKOMHUTAOIIUX.
3apoplieBble JUCTKU (TacTpyJisius). 3aKkjiaka OPraHOB U TKaHEH U3 3apOAbIIIEBBIX JHCTKOB.
B3aumHoe BiusiHHE YacTeil pa3BUBAIOIIETOCS 3apo/biiia (3MOpHUOHATBHAS WHAYKINA). 3aKiIaIKa
IJJaHA CTPOEHMS KMUBOTHOTO KaK pe3yJbTaT MEPAapXMUECKUX B3aMMOJCHCTBUM I'eHOB. BiusHue
Ha SMOpPHOHAIBHOE PA3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOLIEH CpeIbl.

Poct u pasButne >xuBOTHBIX. [locTomMOpuoHaneHbI Tepuoa. [IpsMoe u Hempsmoe
pasButue. Pazsutre ¢ meramopdo3oM y OECIO3BOHOYHBIX W ITO3BOHOYHBIX JKHBOTHBIX.
buonorndeckoe 3HayeHHE MPSAMOTO M HENPSAMOIO PAa3BUTHUS, UX PACIPOCTPAHEHHUE B IPHUPOJE.
Tuner pocta >XUBOTHBIX. DaKTOpBl peryismuu pocTa >KUBOTHBIX U yesjoBeka. Cramuu
MOCTAMOPUOHANILHOTO PAa3BUTHS Y XKMUBOTHBIX M ueloBeka. llepuojabl OHTOreHe3a dYelloBEKa.
Crapenue 1 cMepTh Kak OMOJOTHYECKUE MTPOLIECCHI.

PasmHoxxenue u pasButue pacteHuid. ['amerodur m cropoput. Meiio3 B KM3HEHHOM
nukine pacteHui. OOpa3zoBaHHWe crmop B Iporecce Melosa. [ameToreHe3 y pacTeHHM.
OmnofgoTBOpEHUE M Ppa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. JIBOWHOE OIUIOAOTBOpPEHUE Y
[[BETKOBBIX pacTeHuit. OOpa3oBaHHe U PA3BUTUE CEMEHH.

MexaHU3MBI PETYJIISIIUA OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JeMoHcTpanun

IToptpetsi: C. I'. HaBammn, X. [lIneman.

TaGmuuel 1 cxembl: «BereraTuBHOE pa3MHOXKEHHEY, « TUIIBI OECTIONOro pa3MHOKEHH,
«Pa3MHOXKEHHE XJIAaMUJIOMOHaIbDy, «Pa3MHOXeHue »dBrieHs», «Pa3MHOXEHHE Tuapb,
«Meito3y», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHMIEKIETKH M CIEPMATO30Haa»,
«OcHOBHBIE cTaguu OHTOreHesza», «lIpsMoe u Hempsimoe paszButue», «Pa3BuTHEe MalCKOro
Kyka», «Pa3Butne capanum», «Pa3Butue marymkun», «/[BoiiHOE OIJIOTOTBOPEHHE Y LIBETKOBBIX
pacteHuit», «CTpoeHHe CeMsH OAHOJOJIbHBIX W JBYAOJBHBIX pacTeHHi», «KM3HEHHBIA LMK
MOPCKOM  KamycTbl», <«OKW3HEHHBIM UK MXa», <OKH3HEHHBIA [UKJI ManoOpOTHUKAY,
«OKW3HEHHBIN LUK COCHBD.
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O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl SHIEKJIETOK U CIIEPMaTO30U/I0B,
Moielb «L{uKI1 pa3BUTHS JIATYILIKI.

JlaGopaTtopHast padora «V3yyeHHe CTpPOEHHMS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

IIpakTnueckass padora «BpIsBIEHHWE NMPU3HAKOB CXOJCTBA 3apOAbINIEN MO3BOHOYHBIX
YKUBOTHBIX ).

JlabopaTopnasi padota «CTpoeHne OpraHoB pa3MHOKEHHSI BBICIIIUX PACTCHUI.

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHMU3MOB

Hctopusi cTaHOBIEHHUS W pa3BUTHUA T€HETHKM Kak Hayku. PabGoter I'. Menpens, I'. ne
®puza, T. Moprana. Ponp oTedecTBEHHBIX YYEHBIX B pa3BuTuu TeHeTukd. Pabdoter H. K.
Konbuosa, H. 1. Basunosa, A. H. benosepckoro, I'. . Kapneuenko, FO. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbBIE I€HETHYECKHE MOHATHS U CUMBOJIbL. |'OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHbIE
T€HbI, aJIbTEPHATHUBHBIC TPU3HAKU, JOMHUHAHTHBIM M PELUECCHUBHBIA IPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucTas JMHMS, THOpUIbl, reHoTul, (peHOoTUr. OCHOBHBIE METOAbl T€HETHKHU:
rUOpUI0JIOTMUECKUH, IUTOJIOTMUECKUI, MOJIEKYIIIPHO-TEHETUYECKUH.

JeMoHCTPaIMHK

IToptpetsl: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, 10. A. @Gununuenko, H. B. Tumodeer-PecoBckuii.

Tabnuubl 1 cxembl: «MeTobl TeHETUKNY, «CXEeMBbI CKPEILIMBAHUS.

JlaGopaTopHasi padota «/[pozoduiia kak 0OBEKT FreHETUYECKUX UCCIIeTOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzgens — 3aKoH eIUHOOOpa3Ms
rubpuioB 1nepBoro mnokoyieHus. [IpaBuino momuHupoBanus. Bropoit 3akoH MeHmenss — 3aKOH
pacuiemieHns npu3HakoB. [{luTonornueckrue oCHOBbI MOHOIMOPUAHOTO CKpenMBaHus. I unoresa
YUCTOTHI TAMET.

Ananmuzupyroliee  ckpeumBaHue.  [IpomMexyTouHBId =~ XapakTep — HacJeJOBaHUS.
Pacmennenne npu3HakoB Npy HEMOJIHOM JOMUHUPOBAHUH.
Jurubpunnoe ckpemmBaHue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCUMOTO

HacJIeJOBaHUs MPU3HAKOB. LluToNOrNUYeckre OCHOBBI IUTHOPUIHOTO CKPELMBAHHUS.

CuemieHHoe HacyenoBanue npusHakoB. Pa6oter T. Moprana. CrieruieHHOe HaclieI0BaHUE
T€HOB, HAPYILIEHUE CLEILICHUS MEX Ay FeHaMU. XPOMOCOMHAasl TEOPHs HACJIEJCTBEHHOCTH.

I'enetnka nosa. XpOMOCOMHBIM MEXaHHM3M OINpENENEHUs Moja. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBL. ['OMOramMeTHBIi M TIeTepOraMeTHBIM IOJI. ['eHeTndeckas CTPYyKTypa IIOJIOBBIX
XxpoMocoM. HacnenoBanve npu3HaKoB, CLIEIUIEHHBIX C IOJIOM.

I'erotnn kak neisocTHas cucreMa. llneiorponuss — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHoOX€eCTBEHHBIN aienu3M. B3aumoneincTBue HealeNnbHBIX T'e€HOB. KOMIUIEMEHTapHOCTS.
Onucra3s. [lonmumepus.

['eHeTn4YeCcKUi KOHTPOJb DPa3BUTUS pACTEHUM, >KUBOTHBIX U 4YEJIOBEKA, a TaKxke
(U3MOIOrMYECKUX IPOLECCOB, TMOBEACHUS M KOTHUTUBHBIX (QyHKuMH. [‘eHetmueckue
MEXaHU3Mbl CHMOHMOT€HE3a, MEXaHU3Mbl B3aMMOJACUCTBHUS «XO3SIMH — MApasuT» M «XO3SMH —
MHUKpOOHOM». 'eHeTHuecKye acleKThl KOHTPOJIL U U3MEHEHUs HAcIeACTBEHHON HHPOpMALUY B
MOKOJIEHUAX KIETOK U OPraHU3MOB.

JleMoHcTpanun

IToptpetsr: I'. Mennens, T. Mopras.
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Tabmumsl u cxeMmsl: «IlepBblit 1 BTOpol 3akoHbl Mennens», « Tpetuil 3akoH Mennens,
«Ananuzupyoniee ckpemubanuey, «Henomoe gqomunupoBanue», «CLerieHHOe Hacaeq0BaHUE
PU3HAKOB Y Apo30o by, «I eHetuka nona», «Kapuorun yenosekay, «Kapuorun apo3oduiisn,
«Kapuorun ntuub», « MHOKECTBEHHBIN aiuienns3m», « BzaumoneincTeue reHoBy.

O6opynoBaHue: MOJENb Ui JEMOHCTPAIMM 3aKOHOB €AMHOO0Opa3usi THOpUIOB MEPBOTO
MIOKOJIEHNS W PACIICIUICHUs NPU3HAKOB, MOJENb Ul JEMOHCTPAallUM 3aKOHA HE3aBHUCHUMOIO
HacCJIeIOBaHUS IPU3HAKOB, MOJENb Ul AEMOHCTPALIMK CLUEIUIEHHOTO HACJIEIOBAaHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKponpenapart: «Jpo3oduiiar.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKpEUIMBAHUS Y
TIPpO30(UITBD».

IIpakTnyeckas padora «/3ydeHue pe3yabTaTOB AUTHOPHIHOTO CKPEUIMBAHUS Y
JIPO30(UITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHUYNBOCTH

BiaumopeiictBie reHotuma u cpensl npu dopmupoBaHuH (eHoTtuna. M3MeHYMBOCTH
npu3HakoB. KadecTBeHHbIE M  KOJMYECTBEHHBIC TMPHU3HAKU. BuIbl  U3MEHUYMBOCTHU:
HEHACJICJICTBEHHAs U HACIIEICTBECHHASI.

MoaudukanuonHas U3MEHYMBOCTh. Ponb cpenpsl B (hopMupoBaHHM MOIU(PUKAIIMOHHOM
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanuoHHslli ps ¥ BapuanuoHHas kpusas (B.
HNoranncen). CpoiicTBa MOIM(UKAITMOHHONH U3MEHYHBOCTH.

['enoTunuueckass W3MEHYUBOCTh. CBONCTBA T'E€HOTHIHUYECKOW M3MEHUYMBOCTH. Bub
T€HOTUITNYECKOW U3MEHUYNBOCTH: KOMOMHATHUBHASI, MyTallUOHHAS.

KoMmOnHaTtuBHas M3MEHUYHMBOCTh. Meii03 U MOJOBOW MPOIECC — OCHOBAa KOMOWHATUBHOU
U3MEHYUBOCTU. POIh KOMOMHATUBHOW M3MEHYMBOCTU B CO3/IaHUU T€HETUYECKOTO pasHOOOpasus
B IIpeJieJIax OJHOrO BUJA.

MyTarmonHass M3MEHUYMBOCTh. Bujpl MyTanuii: Te€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYLUUPOBAaHHbIE MYyTallMU. SIepHBIE M IUTOILIA3MAaTHYECKHE MYyTalUU.
CoMatrueckue W TOJIOBbIE MyTanuu. [IpyuuvHBI BO3HUKHOBEHUsI MyTanuid. MyTareHsl U HUX
BJIUSIHUE HA OpPraHM3Mbl. 3aKOHOMEPHOCTH MYTAaLlMOHHOTO Mpolecca. 3aKOH TOMOJIOTHYECKUX
psanoB B HacienctBeHHoW wusMeHunBoctd (H.M. BaBunos). BHesnepHas W3MEHUMBOCTH U
HACJIEICTBEHHOCTD.

OnureHeTuka M SMUI€HOMUKA, POJIb SMUTCHETHYECKUX (PaKTOPOB B HACIEIOBaHUU U
U3MEHYMBOCTH ()CHOTHITHYECKUX MPU3HAKOB Y OPraHU3MOB.

JdemoncTpannmn

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuiios.

Tabmumpel u cxembl: «Buabl uU3MeHUHUBOCTH», «MoauduKalmoHHas H3MEHYUBOCTHY,
«KomOnHaTUBHAsT ~ M3MEHYUBOCTHY»,  «Meito3»,  «OmnonotBopeHue»,  «['enernueckue
3a005IeBaHUs YeIOBeKay, «Buabl MmyTaruiiy.

O6opynoBaHue: >KMBble M TepOapHble SK3eMIUIAPhl KOMHATHBIX DPACTEHUN, PUCYHKHU
(poTorpacun) KUBOTHBIX C Pa3TUUYHBIMU BHIAMH H3MEHYHBOCTH.

JladopatopHasi paGora «lccnenoBaHue  3aKOHOMEpPHOCTEW  Moau(UKaIMOHHON
M3MEHYMBOCTH. [locTpoeHrne BapranmoHHOro psijia ¥ BapUALlMOHHOW KPUBOW.

IIpakTuueckas padora «MyTtamuu y Apo30(duiibl (Ha TOTOBBIX MUKpOMpEnapaTax).

Tema 14. I'eHeTHKa YeT0BeKa

Kapuotun uenoBeka. MexayHapoaHass mporpamMma HCCIEOBAaHUS T€HOMa YeJIOBEKaA.
Metoapl M3ydeHHUs] TCHETHKU YEJIOBEKA: T€HEAJOTHYECKU, OJU3HEIIOBBINA, ITUTOTCHETUICCKUH,
HOMYJISIIUOHHO-CTATUCTUYECKUM, MOJIEKYJISIpHO-TeHETHUEeCKU. COBpPEMEHHOE OIpEAEICHHE
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TE€HOTHIA: TIOJITHOT€HOMHOE CEeKBEHUPOBaHUE, TEHOTUITUPOBAHUE, B TOM Unciie ¢ moMotbio [T1P -
ananu3a. HacnenctBeHHble 3a001eBaHus YenoBeka. [ eHHbIE 1 XpOMOCOMHEBIE OO0JIE3HH YeJIOBEKa.
bosie3nn ¢ HacieACTBEHHOW MpPeApacoNOKEHHOCThIO. 3HAYEHUE MEIULMHCKOW T€HETHMKH B
NOPEIOTBPAICHAN W JICYCHUHM T€HETHUYECKHX 3a00JIeBaHMI 4eloBeKa. MEeIUKO-TeHEeTUYeCKOe
KOHCYJbTUpOBaHUE. CTBONOBBIE KIETKH. [IoHATHE «TeHETHYECKOrOo Irpy3a». DTUUECKUE aCIEKThI
WCCJICIOBAaHUI B O0JIACTH PEAKTUPOBAHUS TEHOMA M CTBOJIOBBIX KJIICTOK.

['enetnyeckue (pakTOphl MOBBIMICHHOW YYBCTBUTEIBHOCTH YEIOBEKAa K (PUBUYECKOMY H
XUMUYECKOMY 3arpsi3HEHUIO OKpYyKaromiei cpenpl. ['eHeTHyeckas MpeapacronoXeHHOCTh
YeJIOBEKa K MaTOJIOTUSIM.

JeMoHCTpPaIMHK

Tabmumpl u cxembl: «Kapuotun denoBeka», «MeTobl M3y4YeHHUS] TEHETUKH YEJIOBEKay,
«"enerndeckue 3a001€BaHMS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBlieHHE U aHAJIU3 POJOCIOBHONY.

Tema 15. Cesnexkniusi Oprann3MoB

HomecTukamusi U cenekuus. 3apoXKJIeHUE CeJIeKIuu U nomectukanmu. Yuenue H. U.
Basuiosa o LleHTpax mpoucxXokAeHHUS] 1 MHOT000pasus KyJIbTypHBIX pacTeHuid. Poib cenexumu
B CO3JaHMM COPTOB PACTEHUW M TMOpOA KUBOTHbIX. CopT, NoOpoja, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PAJIOB B HAaCHEACTBEHHOM m3meHunBocTh H. M. BaBunoBa, ero 3HaueHue s
CEJICKIMOHHOMN paOOTHI.

MerToabl ceneKnnoHHON paboThl. ICKyCCTBEHHBIH OTOOP: MacCOBBIA M MHIMBH/TY aJIbHBIN.
Otanbl KOMOWHAIIMOHHOW cenekiuu. McnpiTaHue Mpou3BOAUTENEH Mo MOoTOMCTBY. OTOOp TO
TEHOTHITY C IIOMOIIIBIO OIICHKHU ()EHOTHUIIAa IOTOMCTBA M OTOOP MO TE€HOTHUITY C TIOMOIIBIO0 aHAIH3a
JHK.

HckyccTBEeHHBINT MyTareHe3 Kak METOJ| CEJICKIIMOHHOW paboTel. PaguanvoHHblli ©
XUMHYECKUN MyTareHe3 KakK HCTOYHHK MYyTalWid y KyJIbTYpPHBIX (OpPM OpTaHHU3MOB.
Hcrnonp3oBaHWEe TEHOMHOTO pPENAKTUPOBaHHS U MeToAoB pekoMmOuHaHTHBIX JIHK ms
MOJIyYEHUS UCXOAHOTO MaTepuasa JJis CeJICKIUH.

[lonyuenune monuIUIONAOB. BHyTpuBHAOBas rubpuauzanusa. bnuskopoacTBeHHOE
CKpenmBaHue, Wi HHOpuauHT. HepoIcTBEHHOE CKpeIMBaHKEe, WM ayTOPUAHUHT. [ eTepo3uc u
ero mnpuuuHbl. lcnonmp3oBanue reTepo3uca B cenekimu. OtnanéHHas TUOPUIM3AIMS.
[Ipeononenne Oecrionuss MEXBUAOBBIX THOpHAOB. JlocTHXKeHUS CelNeKUUH pacTeHud U
JKUBOTHBIX. «3€JIEHAS] PEBOJIOLIHS.

CoxpaHeHHEe M U3yYeHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH U MX JUKHX
ponudet i co3qaHusl HOBBIX COPTOB U THOPHUIIOB CEIILCKOXO3SMCTBEHHBIX KyNIbTyp. M3yuenue,
COXpaHEHHE M YyIpPABICHUE TEHETUYECKUMU pEecypcaMu  CEJIbCKOXO3AWCTBEHHBIX U
MPOMBICTIOBBIX JKMBOTHBIX B IEJISX YJIYYIIEHUS CYIICCTBYIOIIUX M CO3JaHUS HOBBIX TOPOI,
JUHUA U KpPOCCOB, B TOM YHUCJIE C TPUMEHEHHEM COBPEMEHHBIX METOJOB Hay4YHBIX
HCCIIeJOBaHUM, TEPEIOBBIX UAEH U MEPCTIEKTUBHBIX TEXHOIOTHA.

JleMoHCcTpanun

[Toptpetsi: H. U. Basunos, . B. Muuypus, I'. JI. Kapneuenko, I1. I1. Jlykbsinenko, b. JI.
Acrtaypos, H. boproyr, JI. K. benses.

Tabauips! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHUST U MHOT000pa3us KyJIbTYpPHBIX pacTeHHID,
«3aK0H TOMOJIOTHYECKUX PSJIOB B HACICACTBEHHOM HM3MEHUYUBOCTH», «METOIBl CEIEKIIMN,
«Otnanénnas rubpuau3anus», «MyTareses».

JlabopaTopHasi paGota «lI3yueHue copToB KyJbTYpPHBIX PACTEHUH U MOPOJ JOMAIIHHUX
YKUBOTHBIX».
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JlaGopatopHasi padora «l3yueHrne METOIOB CENEKIIMUA PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHu».

JdkcKkypeusi «OCHOBHBIE METOJIbl U JOCTHIKEHMSI CEJIEKIIMU PAaCTeHUM U JKUBOTHBIX (Ha
CEJICKIMOHHYIO CTaHIMIO, TIEMEHHYIO (DepMy, COPTOMCHBITATEIBHBIA yYacTOK, B TEIJIMYHOE
XO034HCTBO, B JaOOPATOPHUIO arpOYHUBEPCUTETA UITM HAYYHOTO LIEHTPA)».

Tema 16. buorexHos10rus 1 cHUHTeTHYECKAasA OHOJIOTUS

OOBEKTHI, HCHOJb3yeMble B OMOTEXHOJOIMHM, — KJIETOYHbIE M TKAHEBBIE KYJbTYpHI,
MUKpPOOPTaHM3Mbl, HUX XapakKTepuUCTuUKa. TpaaulMOHHAsE OUOTEXHOJIOTHS: XJeOonedyeHue,
NOJyYeHHE KHUCIOMOJOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosoruueckuii cuate3. OOBEKTHI
MHUKPOOHOJIOTMYECKUX TeXHONOTIui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT M BUTAMHHOB.

Coznanue TEXHOJIOTMH W HMHCTPYMEHTOB  IICJICHANIPABICHHOIO  W3MEHEHHS U
KOHCTPYUPOBAHHUS T€HOMOB C LI€JIbI0 MTOJIy4eHHsI OPTAaHU3MOB M UX KOMIIOHEHTOB, COACPKALIUX
HE BCTpEYaroUMecs B IpUpojie OMOCUHTETUYECKHUE My TH.

Knerounas mnxkeHepus. MeToasl KyJabTypbl KIETOK M TKaHEH PACTEHMM M >KMBOTHBIX.
Kpuobanku. Comatuueckass rubpuausanuss U comartuyeckuil smOpuorenes. Mcmonb3oBaHue
ramjiouzioB B celeKkuuu pacteHuid. [lonmydeHne MOHOKIIOHaNBHBIX aHTUTEN. Mcnonp3oBaHue
MOHOKJIOHAJIBHBIX M NOJUKIJIOHAJIBHBIX aHTUTENI B MEAULIUHE. FICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexkoHCTpyKIMsl AMLEKICTOK W KIOHUPOBAaHUE >KUBOTHBIX. MeTON TpaHCIIAaHTALUU sAEp
KJIETOK. TeXHOJIOrMM O340pOBICHUS, KYJIbTUBUPOBAHUS M MHKPOKJIOHAJIBHOIO Pa3MHOXKCHHUS
CEeJIbCKOXO03AMCTBEHHBIX KYJIBTYP.

XpoMOCOMHasl ¥ T€HHasi MHXXeHepus. VICKyCCTBEHHBIN CHHTE3 I€Ha U KOHCTPYHPOBAHME
pexkomOuHanTHbIX JIHK. Cozmanue TpaHcreHHBIX OpraHu3MoB. JIOCTHIKEHHSI U MEPCIEKTUBBI
XpPOMOCOMHOW ¥ TE€HHOH WH)XEHEpUU. OKOJOTMYECKHEe M ATHYECKHEe MpoOJIeMbl Te€HHON
WUH)KCHEPUH.

Menunuackue 6norexnonoruu. Ilocrrenomuas nudposas meauiuna. [P -auarnoctuka.
Meta6on0MHBII aHaIN3, FEHOLEHTPUUECKUI aHaIN3 IPOTEOMa YeJI0BEeKa /s OLIEHKH COCTOSHUS
ero 370poBbsd. lcmonp3oBaHME CTBOJIOBBIX KJIETOK. TaprertHas Tepanus paka. 3D-
OMOMH)KEHepus: s pa3paboTKM  (yHAAMEHTAJIbHBIX OCHOB MEAMLMHCKUX TEXHOJOTHUH,
CO3/1aHMSI KOMIUIEKCHBIX TKaHEW COYETaHHUEM TEXHOJIOTMM TPEXMEPHOTO OMONPUHTHHIA U
ckaddonaunra uIg pereHus 3a1a4 NepCoHaTM3MPOBAHHON MeTUITUHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJIbI0 00ECredyeHUuss KOMOMHUPOBAHHOM 3alUThl OT
Bo30yuteneid OPBU, ycTaHoBieHHE MOJIEKYJISIpHBIX MeXaHHU3MOB (yHKiuonupoBanus PHK-
COJIEp KallUX BUPYCOB, BBI3bIBAIOIIMX 0COO0 ONacHbIE 3a00JI€BaHUs YEJI0BEKa U KUBOTHBIX.

JleMoHCcTpanuu

Tabmuuel u  cxembl: «lcmonb3oBaHMEe  MHKPOOPTaHM3MOB B IPOMBIIUIEHHOM
pOU3BOACTBEY, «KneTouHas nHxeHepus», «['eHHas HHKEHEPHUs».

JlaGopaTopHasi paGota «l3yueHne 00beKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «IloaydeHrne MOJTOYHOKHUCIBIX TPOAYKTOBY.

Ikckypeust «bruorexHonorus — BaKHeNIas IPOM3BOINTENBHASI CUJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHIECKOE TIPOU3BOJICTBO)Y.

11 KUIACC

Tema 1. 3apoxkaenne u pasBuTHE IBOJIOIMOHHBIX NPEJCTABJICHUH B 0H0I0THH
OpomtonmonHast Teopus Y. Jlapsuna. [lpeanocbuiku BOZHUKHOBEHUS JapBUHU3MA. JKU3Hb
U Hay4Has AesaTesnbHocTh Y. JlapBuHa.
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JBmwxynme cuibl sBomouuMud  BuAoB 1o Y. JlapBuHy (BbICOKass WHTEHCHBHOCTh
pPa3sMHOKEHHMS OpPraHHW3MOB, HACJEJICTBEHHAsh HM3MEHYMBOCTb, OOphOa 3a CyIllecTBOBaHHE,
€CTEeCTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuaTeTryeckoi Teopuu dBomonuu (CTI). HeliTpanbHas Teopust IBOITIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOJIOrUs. 3HAaUeHUE SBOJIOLMOHHONW Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAay4YHON KapTUHBI MUpa.

JleMoHCcTpanun

[Toptpetsi: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
Hapsun, C. C. YetBepukos, U. U. [lImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuupr 1 cxembl: «Cuctema xuBoi npupossl (o K. Jluauerw)», «JlecTHua KuBbIX
cymectB (mo Jlamapky)», «MexaHusM QOpMHpPOBaHUS TPHUCIOCOONCHUH Yy pacTeHUH W
KUBOTHBIX (110 Jlamapky)», «Kaprta-cxema mapmpyra myremectBust U. lapsunay, «Haxoaku Y.
Hapsuna», «®opmbl 060pbOBI 3a cymectBoBaHue», «llopoabr romybeit», «MHoroobpasue
KYJBTYPHBIX (hOpM KamycTel», «Ilopospl JOMaIIHUX KUBOTHBIX», «CxemMa 00pa30BaHUsl HOBBIX
BuzoB (mo Y. JlapBuny)», «CxeMa COOTHOIIEHMS JBHXKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIE
MI0JIO’KEHMSI CHHTETUUECKON TEOPUH IBOJIIOLIUN.

Tema 2. MUKPO3BOJIIOIUSA U €€ pe3yJibTaThl

[Tonmynsiuust Kak sjaeMEHTapHas €QUHHUIA 3BOMOLMHU. COBPEMEHHBIE METOIbl OLEHKH
IeHETUYECKOI0 pa3HO00pa3us U CTPYKTYpbl MonyJssiuid. Mi3smMenenne reHodoH1a oMy sy Kak
AJIEMEHTapHOE SBOJIIOLIMOHHOE SIBICHHME. 3aKOH reHeThueckoro paBHoBecus Jlx. Xapnu, B.
Baitnbepra.

OneMeHTapHble (aAKTOpbl (ABWXKYIIME CHJIbI) 3BOMIONUHM. MyTallMOHHBIN MpoLecc.
KomOunatuBHas m3aMeHunBOCTh. [lpeii reHoB — ciydaiiHble HEHaIllpaBlICHHbIE W3MEHEHHS
4acToT ajiene B momyssnusx. Oddext ocHoBarens. IddexkT OyThUIOYHOrO TOPJIBIIIKA.
CHuKeHHe TEeHeTHYEeCKOTo pa3zHooOpasus: mpuuuHbl u cieactBus. IlposiBienue s¢ddekra
apeiia TEeHOB B OONBIIMX M MaJIbIX TMOMYJSAIMAX. Murpanuu. M3omsamus momysisimii:
reorpaguueckas (IpocTpaHCTBEHHAs), Onosiornyeckas (pernpoyKTHUBHAS).

EctectBeHHbIil 0TOOp — Hampapisiomuil ¢aktop 3Boitonuu. POpMbl €CTECTBEHHOTO
oTOOpa: IBMXKYLIMM, CTaOMIM3UPYIOIIMK, pa3pblBatoiiuii (au3pynTtuBHbIN). IlogoBoi oT6Op.
Bo3HHUKHOBEHME U 3BOJIIOLNSI COLMAIIBHOTO TIOBEIEHUS )KMBOTHBIX.

[TpucnocobaeHHOCTh OpPraHU3MOB KakK pe3yibTaT MHMKPO3BOMIOLMU. Bo3HMKHOBEHME
IPUCIIOCOONCHUN Yy Opranu3MoB. ApoMop¢ho3bl U uanoagantanuu. Ilpumepsl npucrnocodneHuit
y OpraHu3MoB: MopdoJorudyeckue, ¢GU3HOIOIHYecKre, OMOXMMHUYECKHE, IOBEICHUYECKUE.
OTHOCHTETBHOCTD MTPUCTIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHUKPO3BOJIOLUU.
Mzonsmusa — ximrodyeBoit ¢daxtop BumooOpaszoBanus. [lytu u cmocoObl BHI00Opa30BaHUS:
ajjonatpuyeckoe (reorpaduyeckoe), CHUMIATpUYECKoe (IKOJOTMUYECKOE), «MIHOBEHHOE)
(monumuonau3anus, rudpuansanus). JJIMTeIbHOCTh SBOIIOUOHHBIX POLIECCOB.

MexaHu3Msbl HOpPMUPOBAHHS OMOJIOTMYECKOTO Pa3HOOOpas3usl.

Ponp »BOmrOnMOHHONW OMOJIOrMM B pa3pabOTKE HAy4YHBIX METOJOB COXPAHEHUS
O6uopa3zHooOpaszus. MHKpPOIBOJIOLKS U KOIBOJIOLMUS MAapa3sUTOB U MX XO03s5i€B. MexaHU3MbI
GbopMHUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

JleMoHCcTpanun

[Toptpets: C. C. YetBepukos, J. Maiip.

Tabauis! u cxembl: «MyTallMOHHAs U3MEHUYUBOCTBY, «llonmynsnoHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHss 3akoHa Xapau—BaitHOepra», «/[BiKymime CHIIBI  DBOJIOLHMNY,

17



«OKojoruueckasl M30JSIIMs MOMyJSui ceBaHCKoW ¢opemn», «l'eorpapuyeckas H30IAUSL
JUCTBEHHUIIBI CUOMPCKOW U JINCTBEHHUIIBI AaypcKoity, «[lomynsiumoHHbIe BOJHBI YHCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema AeHCTBHUS €CTeCTBEHHOro oTOopa», «®Popmbl OOpnOBI 3a
CYLIECTBOBAHUEY, «npycTpuanbHbIi MEJIaHU3M», «Kusble HCKOIIaEMBIEY,
«ITokpoBUTENBCTBEHHAS OKpacka >KHBOTHBIX», «lIpemympeknaromias okpacka KHUBOTHBIX»,
«Dmuonornyeckre amantanuny, «IIpucrnocoO0IeHHOCTs OPraHU3MOB U €€ OTHOCHTEIBHOCTBY,
«Kpurepun Buma», «Buabl-aBoiiHukm», «CTpykTypa Buga B npupone», «CrocoObl
BUI000pa3oBanus», «l'eorpaduueckoe BHAO0Opa3oBaHWEe TPEX  BHJAOB  JIAHJBIIICHY,
«Jkonorudeckoe BUA00Opa3zoBaHHe BUAOB CHHHI, «llomummonasl pactenuit», «KamyctHo-
peleUHBI THOPHIY.

Ob6opynoBanue: repbapun pacTeHH, KOJUIEKIIMA HACEKOMBIX, dydesa IMTHII U 3Bepel ¢
npUMepaMu pPa3UYHBIX MPUCIIOCOOTICHUN, Yydena NTHI U 3Bepel pa3HbIX BUIOB, repdapuu
pacTeHuit OJIM3KUX BUJOB, 00PA30BABIIMXCS PA3TMYHBIMU CIIOCOOAMH.

JlaGopaTopHasi paGota «BblsiBIeHIE H3MEHYUBOCTH y 0COOEH OJTHOTO BUAAY.

Jladopatopnass padora «lIpucmocobreHuss OpraHu3MOB W WX OTHOCUTEJIbHAS
[€JI€CO00PA3HOCTHY.

JladopaTtopHas pa6ora «CpaBHEHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo.tonus U eé pe3yJibTaTbl

MeTozp! n3yueHus Makpo3BOIIOIUH. [laneoHTONOrHUeCKEe METOABI H3yUEHUS IBOJIOLUU.
[epexoaubie GopMbI 1 HUIOrSHETHUECKUE PSIIbI OPTaHU3MOB.

buoreorpadpuueckue ™Meronsl wu3yueHus osBomonuu. CpaBHeHue GiIopbl U dayHbI
MaTEepPUKOB U OCTPOBOB. bruoreorpaduueckue odraactu 3emin. BUasI-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHYECKHe U CPaBHUTEIBHO-MOP(OIOTHUECKUE METOAbl M3YyUCHUS IBOJIOLHMH.
['eneTnyeckne MeXaHHU3MbI HIBOJIOLUU OHTOT€HE3a U TOSBJICHUS SBOJIIOLMOHHBIX HOBIIECTB.
I'oMosiornuHele 1 aHAJIOrMYHbBIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYIJISIpHO-
reHeTHYeCKHe, OHOXUMHYECKHMEe W  MaTeMaTHMYeCKHe METOAbl HU3yUYEHHS  SBOJIOLMH.
['omonornuneie rensl. COBpeMEHHbBIE METO/IbI IOCTPOEHUS (PUIOTC€HETUUECKUX JIEPEBHEB.

XpPOMOCOMHBIE MyTAI[UU M SBOJIIOIHS T€HOMOB.

OOmme 3akoHOMEpHOCTH  (MpaBWiIa) O3BOMIONUHU. [IpwHIHMI  CcMeHBI  (YHKIIHA.
HeoOpatumocTs 3BosroNMH. AanTiBHas paauanus. HepaBHOMEpHOCTh TEMIIOB HBOJIOIHH.

JeMoHCcTPaIMHK

[Toptpetsi: K. M. bap, A. O. Kosanesckuii, @. Mrosuiep, 3. I'ekkens.

Tabauipl 1 cxeMbl: « PUITOTEHETUYECKUN PSIL JIOMIAINn», «APXEONTEPUKCY», «3Bepo3yObie
smepbly, «Creronedansy, «Puanopute, «CeMeHHBIE MANOPOTHUKNY, «buoreorpadudeckue
30HBI 3emnu», «[peiid koHTHHEHTOBY», «Penuktel», «HauyanbHble cTaauu 3MOPHOHATBLHOTO
pa3BUTUSL  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE W  aHAJIOTMYHBIE  OpraHbD,
«PynuMeHTh», «ATaBU3MBD, «XpOMOCOMHBIE HAOOpHI YelOBeKa W IIUMMaH3e», «l TaBHBIE
HaIpaBJICHUS] SBOJIIOLUIY, « O0IIHE 3aKOHOMEPHOCTH IBOJIOLIUNY.

ObopynoBaHue: KOJUICKIUH, TrepOaphH, MYJDKM HCKONAEMBIX OCTATKOB OPraHU3MOB,
MYJISKH TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue U pa3BUTHE JKU3HU Ha 3emule

Hayunble rumores3bl NMpOUCXOXKAECHUS KU3HM Ha 3emiie. AOHOreHe3 W MaHCIEPMHS.
JloHayuHbIe MpEICTABICHUS O 3apOXKACHUM >KM3HU (KpealmoHU3M). ['Mmore3a MOCTOSHHOIO
caMo3apoxKAeHUs )KU3HU U e€ onposepxkeHue onbitamu . Penu, JI. Cnannanuanu, JI. [lactepa.
[IpoucxosxaeHue )KM3HU U aCTPOOUOIOTHSI.
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OcHoBHbIE 3Tanbl HEOpraHM4ecKo 3BooMy. [lnaneTapHas (reosoruueckas) BOOLHUS.
Xumudeckast dBONIONHSA. AOUOTEHHBIM CHUHTE3 OPTaHMYECKUX BEIIECTB U3 HEOPTaHHYECKUX.
Ompir C. Mumtepa u I'. KOpu. OOpaszoBanue mnoauMepoB u3 MoHOMepoB. KoarepBatHast
runote3a A. WM. Omapuna, rumorte3a mepBuuHoro OynboHa Jlx. XomnaeiiHa, reHeTHYecKas
runoteza I'. Mémnepa. PubGosumbr (T. Yekx) m rumoreza «vupa PHK» V. TI'mnGepra.
®dopmupoBaHue MEMOpaH U BOBHUKHOBEHHUE MTPOTOKJICTKH.

Uctopust 3emnu u Metonasl €€ wu3yueHus. lVckomaemble OpraHMYECKUME OCTATKH.
l'eoxponosmorus u €€ wmeroabl. OTHOCUTENbHAasT W aOCOJIIOTHAs  T'€OXPOHOJIOTHSL.
['eoxpoHonornueckas mKasa: 30Hbl, 3pbl, IEPHUOJIbI, STOXH.

HavanbpHble 3Tanbel opraHudeckoi 3Bosronuu. [losBieHne U 3BOMIOLUSA MEPBBIX KIETOK.
Oponmrorusi Metabonu3Ma. Bo3HHMKHOBEHHE mTepBbIX SKocucTeM. COBpEMEHHBIE MHKPOOHBIC
OMOIUIEHKM KaK aHajlor mepBbIx Ha 3emie cooOmiectB. CtpomaTtonuThl. [Ipokapuotsl u
DYKapHUOTHI.

[TpoucxoxaeHne 3ykKapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOMCXOXKJIEHUE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHME  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIONMM BhICIIMX pacTeHud. OCHOBHBIE apoMop(do3bl paCTCHHIA.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pPACTCHMM U 3aBOEBAHME HMMH CYILH.
Cemennble pacteHus. [IponcxoxkaeHrne NBETKOBBIX PACTEHUM.

OCHOBHBIE JTaIlbl 3BOJIOIUU JKUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBhie XOpa0BbBIE
JKUBOTHBIC. JKM3Hb B BOJIe. DBOJIIOIMUS TTO3BOHOYHBIX. [Iponcxoxkaenne ampuOnii U penTUIIHi.
[Ipoucxoxkaenune miekonutaronmx u ntum. [lpuHnun kimodeBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMU KMBOTHBIMU CYIIIH.

PasButue xu3HM Ha 3eMJie 10 3paM U NIepHoJaM: apxei, IpoTepo30id, Maneo30i, Me3030H,
KaitHo30#. OOIIas xapakTepUCTHKAa KJIWMaTra M TEOJIOTMYECKUX TporeccoB. [losBrenune wu
pacuBeT XapaKTepHbIX OpraHU3MOB. YTJ€o0pa3oBaHME: €r0 YCJIOBHSI M BIMSHHME Ha Ta30BbIi
cOCTaB aTMOC(EpHI.

MaccoBble BBIMHUPAHUSI — IKOJOTHYECKUE KPHU3UCHI MPONUIOro. [IpuuuHbI U cliencTBus
MacCOBBIX BbIMHUpaHUN. COBPEMEHHBIN 3KOJOTUYECKU KPHU3UC, ero ocoOeHHocTH. [Ipobrema
coxpaHeHust OnopazHooOpasus Ha 3eMIie.

CoBpeMeHHasi cHCTeMa OPraHMYECKOTO Mupa. [IpuHIUIBI KIacCUPUKAIIUU OPTaHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKHE TPYIIIbI OPTaHU3MOB.

JleMoHCcTpanuu

[Hoptpetsi: ®@. Penu, JI. Cnannanuanu, JI. ITactep, Y. 1. Meunukos, A. . Onapun, Ix.
Xonneiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabaumps! 1 cxeMbl: «Cxema omnbita @. Pequ», «Cxema omnbita JI. Tlactepa mo uzyueHutro
camo3apoxxaeHus xku3Hn», «Cxema omnbita C. Mmmuiepa, I'. FOpu», «OTansl HeopraH4ecKoi
ABOJIIOIUNY, «I eoXpoHosioruueckas Imikaina», «HadanbHble 3Tambl OPraHUYECKOM 3BOIOLUMY,
«Cxema o0pa3zoBaHusl DJyKapuoT NyTéM cuMOuoreHesa», «Cucrema 3KMBOH MPUPOJBDY,
«Ctpoenue Bupyca», «Apomopdossr  pacreHuit», «Punuodute», «OIHOKIETOUYHBIC
BOAOpOCIN», «MHOrOKIeTOuHble Bogopocan», «Mxuy, «llanopotHukn», «['omoceMeHHble
pactenusi», «OpranHbl IIBETKOBBIX pacTeHUN», «CxeMa pa3BUTHUS JKMUBOTHOTO MHPAY,
«Apomopdo3bl KUBOTHBIX», «lIpocteiimmey, «KumeunononoctHeiey», «llnockue uepBm»,
«YIeHUCTOHOTHEY, «PBIOEIY, «3eMHOBOJIHEICY, «ITpecMbIkarommecs», «IITunmen,
«Mnekonmraromme», «Pa3Buthe KU3HM B apXxeWckou ope», «Pa3Buthe KM3HU B
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MPOTEPO30MCKON 3pey, «Pa3BuTHME KU3HM B MaleO30MCKOM 3pe», «Pa3BuTHE KU3HU B
Me3030HMCcKOi 3pe», «Pa3BuTue >KM3HM B KalHO30MCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOro MUPay.

O6opynoBanue: repOapuy pacTeHUN pPa3IUYHBIX OTAETOB, KOJUICKIIMH HACEKOMBIX,
BJIQ)KHBIE TpenapaThl XKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HUTJIOKOXKHUX, CKEIEThI
MO3BOHOYHBIX JKMBOTHBIX, Yyyela MNTULl U 3Beped, KOJUIEKIIMHM OKaMEHEJOCTEH, MOJIE3HBIX
MCKOIIAEMBIX, MYJISDKM OPraHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryaabnas nabdopatopHas padora «MonenupoBanue onbiToB Muiiepa—tOpu no
U3y4YeHHUIO a0MOT€HHOr0 CUHTE3a OPraHMYeCKUX COSAMHEHUI B IEPBUYHOM aTMochepe».

JlaGopaTtopHasi padora «V3yueHne U omnMcaHWE MCKOMAEMBbIX OCTATKOB JPEBHUX
OpraHU3MOBY.

IIpakTnueckasi padora «l3yyeHue OCOOCHHOCTEH CTpOEHHSI pACTCHUH pa3HBIX
OT/IEJIOBY.

IIpakTHyeckas padora «/3ydeHne ocoOeHHOCTEN CTPOEHNS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxkaeHue 4eJI0BEKa — AHTPOIIOTeHe3

Pazpensl u 3anaun anTpomnonorud. MeToasl aHTPOIOJIOTHH.

CTaHOBJIEHHE TMPEACTABICHUM O MPOUCXOXKICHUM YeJIOBEKa. Peluruo3Hbie BO33pEHUA.
CoBpeMeHHBIE HayUHbIE TEOPUH.

CxoncTtBo 4yenmoBeka C JKUBOTHBIMU. CHCTeMAaTH4YeCKO€ TOJOXKEHHE 4YesoBeKa.
CBugerenpcTBa CXOJACTBA YEJIOBEKAa C JKHUBOTHBIMH: CPaBHUTEIBHO-MOP(OJIOTHUECKHE,
sMOpuosIornyeckue, (GpU3H0I0ro-OnoXuMHUEcKue, MoBeneHuYeckue. OTaMuYus dYenoBeKa OT
KUBOTHBIX. [IpsAIMOX0XKJ€HNE U KOMIUIEKC CBS3aHHBIX C HUM IpHU3HAKOB. Pa3BuUTHE TOJIOBHOTO
MO3ra U BTOPOW CUTHAJIIBHON CUCTEMBI.

Heuwxymme  cuwibl  (hakTOpel)  aHTPONOreHe3a:  OWOJIOTHYECKHE,  COIMaJIbHBIC.
CooTHolreHrne OUOIOTUYECKUX U COIIMAIBHBIX (JaKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJIUU aHTpororeHe3a. PanHue yenoBexooOpasHbie 00€3bsHBI (TIPOKOHCYIIBI)
Y paHHHE TTOHTU/IBI — OOIIME MPEIKN YETOBEKOOOPa3HBIX 00€3bsIH U JTIOJCH. ABCTPATIONMUTEKU —
JIBYHOTHE Tpenku ofeil. UemoBek yMmenblid, mepBble M3rOTOBICHUS OpyAuil Tpyaa. YemoBek
OPSIMOXOJAIIMKA U MEpPBbIM BbIXOA JroAeH 3a mpenensl Appuku. YenoBek reiaenboeprekuii —
001 pe oK HeaHAePTaIbCKOr0 YeJIOBEKa U YeJIOBEKa pa3yMHOT0. YenoBeK HeaHAepTalbCKHi
KaK BHUJ JIIOJEH XOJIOJHOrO KiauMaTa. YesloBeK pa3yMHbI COBPEMEHHOI'O THIA, JCHUCOBCKHUIA
4eJI0OBEK, OCBOCHUE KOHTUHEHTOB 3a penenamu Adpuki. [laneorenerrka u najieoreHoOMHUKa.

DBOJNIONUS COBPEMEHHOr0 4YesioBeKa. EcTecTBeHHBIH OTOOp B MOMYNALHMAX YelIOBEKa.
MyTanuoHHbIH npouecc u noaumopdusm. IlonynsauoHHbIe BOJHBI, Apeii¢ reHOB, MUTpAUs U
«3(h(HexT ocHOBATEN B MOIMYJISALUAX COBPEMEHHOT'0 YeJIOBEKa.

UYenoseueckue pacel. [lonstie o pace. bonbime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaslo-HEeTrpouiHas (3KBaTOpuasbHasi), MOHIOJIOUHAS (A3MAaTCKO-aMepUKaHcKas). Bpems u
OyTH pacceleHus 4YesloBeka 1o IulaHeTe. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOATENILHOCTh  pacu3Ma. [IpHcmocoONeHHOCTh 4YeloBeKa K  pa3HbIM  yCIIOBHSM
OKpy’Karomei cpeapl. Biusaue reorpadudeckoit cpenbl U apeiida reHoB Ha MOP(OJIOTHIO U
(U3HOIOTHIO YeTOBEKa.

MexaucuuniauHapHble MeToJIbl B  (u3ndecKod (OMOMOTHMYECKON) aHTPOIOJIOTHH.
OBOJNIOMOHHASL ~ AHTPOIOJIOTMSI W TaJCOAHTPOIOJIOTHS  YEJIOBEYECKMX  MOMYJISIUH.
buoconmanbHple  HccienoBaHUs — NpUPOAbI  uejoBeka.  MccienoBaHWe — KORBOIIOLUU
OMOJIOrMYECKOT0 U COLIMAIBLHOTO B YEJIOBEKE.

JleMoHCcTpanuu
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IToptpetst: Y. apsun, JI. Jluku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumel u  cxembl: «MeToasl  aHTpomosorun», «[OJOBHOM MO3r delmoBeKay,
«YenoBekooOpa3Hble 00e3bsiHB», «CKeJleT 4YeaoBeKa U CKeJleT IIMMIIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBWXKyIllM€ CHJIBl aHTPOIIOTE€HE3a», «OBOJIIOIMOHHOE JpPEBO 4YEJIOBEKAY,
«ABcTpanonutek», «HemoBek yMenbli», «HemoBek NpsaMoXoadmuin», «JleHuCOBCKUI 4eI0BEK»
«Heannepranpup», «KpomanboHub», «lIpenku denoBeka», «ITambl 3BOJIOLUU YEIOBEKaA»,
«Pacpl uenoBeka».

O6opynoBaHue: MyJISDKU OKaMEHEJIOCTe!, MPeIMETOB MaTepHaIbHON KYJIbTYphl MPEIKOB
YejoBeKa, penpoayKuuu (pororpaduu) KapTHH C MUGPOIOTHUYECKUMH U Oubieiickumu
CIOXKETaMU MPOUCXOKJIEHUS YesIoBeKa, (poTorpaduu HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKa,
CKEJIET YeJIOBEKa, MOJIEb Yepena 4YelIOBeKa M Yeperna IIMMIIAH3€, MOJENIb KUCTH YEJIOBEKA U
KHMCTH LIMMIIaH3€, MOJEIHU TOPCa MPEAKOB YEJIOBEKa.

JlabopaTopnasi padora «l3yueHue o0COOEHHOCTEM CTpPOEHHUs CKeJleTa YEeJOBEKa,
CBS3aHHBIX C MIPSIMOXOKICHUEM.

IIpakTuyeckas padora «/I3yueHue 3K0JOrHYECKUX aJalTAI[I YeIOBEKAY.

Tema 6. Dxonormss — Hayka O B3aHMOOTHOLICHHMSX OPraHU3MOB H
HAJIOPraHUu3MEeHHbIX CHCTEM € OKPY:Kaouleil cpeaoi

3apoxaeHue W pa3BuTHE 3Koioruu B Tpynax A. I'ymGombnara, K. @. Pymbe, H. A.
CesepuoBa, J. I'ekkens, A. Tencim, B. H. CykauéBa. Paznensl m 3agaum skosioruu. CBsi3b
AKOJIOTUHU C APYTUMHU HayKaMH.

Mertonbl 3konoruu. IloneBbie HaOMOAEHNUS. DKCIIEPUMEHTHI B 3KOJIOTMU: NMPUPOJIHBIE U
naboparopHble. MoenupoBaHue B AKOJIOTHUH. MOHUTOPUHT OKpY KaroIlel cpeibl: JOKaJIbHBIH,
pPETHOHANIBHBIN U TTI00aJIbHBIMN.

3HAYEHHE DKOJIOTMYECKMX 3HAHUU JJIs 4YeIOBEKa. ODKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBAa CBs3€H dYeyoBedecTBa C IpUponod. POPMHUPOBAHUE DKOJOTMYECKOM KYJIbTYpPBHl H
9KOJIOTMYECKOU TPAMOTHOCTH HACEJICHHUS.

JleMoHCcTpanun

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuos, O. I'ekkens, A. Tencau, B. H.
Cykaués.

Tabmuuel u cxemsl: «Pa3aensl sKosoruny, «MeToabsl 3Konorun», «CxemMa MOHUTOPUHTA
OKPYXKAIOILIEH CPEIIbI».

JlabopaTtopHas pa6ora «3yueHne METO0B FKOJOTUUECKUX HCCIIECIOBAHUI.

Tema 7. Opranusmsbl u cpeaa 00MTAHUSA

Okojoruueckue (GakTopbl M 3aKOHOMEpHOCTH uX JAedctBus.  Kiaccudukarms
9KOJIOTHYEeCKUX  (hakTopoB:  aOmoTHyeckue, OWOTHYECKHE, aHTpororeHHsle.  OOmme
3aKOHOMEPHOCTH JAeUCTBUA IKonoruueckux gakropos. [Ipasuno munumyma (K. Hlnpenrens, 1O.
JIn6ux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

AbGuotnueckue (aktopbl. CBET Kak dKoIorudeckuii gaktop. [lericTBUe pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OpraHU3Mbl. ODKOJOTMYECKHME TIpyIIbl PacTeHUN U JKMBOTHBIX IO
OTHOIIICHUIO K cBeTy. CUTHAJIbHAS POJIb cBeTa. POTONEPUOIU3M.

Temmneparypa Kak sKoJoruueckui ¢axtop. [leiicTBue TtemmepaTypbl Ha OpPraHU3MBI.
[ToMKMIOTEpMHBIE M TOMOMOTEPMHBIE OPTraHU3MBbl. DBPUTEPMHBIEC U CTECHOTEPMHBIE OPTaAHU3MBI.

Brnaxxnocts kak skonoruueckuit daxrtop. [Ipucrnocobmenuss pacTeHuil K MOAIEPKaHUIO
BojgHOro OamaHca. Kmaccudukaims pacteHuid mo oTHomeHHI0O K Bojge. [IpucmocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXHUMA.
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Cpenpl oOWTaHMS OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3/YILHAs, MOYBEHHAs, IIyOMHHAs
NOJNOYBEHHAs, BHYTPHOpPraHu3MeHHas. DU3MKO-XMMUYECKHE OCOOEHHOCTH cpejl OOMTaHHS
opranu3moB. [Ipucnocobnenust opraHu3MoB K *KHU3HU B Pa3HbIX cpejax.

buonorunueckue putmel. Buemnue u BHyTpeHHUE pUTMbI. CYyTOUHBIE U TOJUYHBIC PUTMBI.
[TpucnocobaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHI KU3HU.

XKuznennsie Gpopmbl opranu3moB. lloHsTHe 0 >kxu3HEHHOU (hopme. JKuzHeHHBIE (HOPMBI
pacTeHuil: AepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHUE TpPAaBBI.
Kusnennsle (OpMbI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTPOEHHUA U 00paza )KM3HH.

buotnueckue  Qaktoppl. Bumasl OHMOTHYECKMX  B3aMMOJEHUCTBUMN:  KOHKYPEHIIHUS,
XHUITHAYECTBO, CUMOMO03 1 ero ¢opmel. [lapasutusm, koomneparus, MyTyalau3M, KOMMEHCAIU3M
(KBapTHpPAHTCTBO, HaxJeOHMYECTBO). HeTpodmuueckue  B3aMMOACHUCTBHS  (TOMHYECKHE,
dopuueckue, (abpudeckne). 3HAUYCHUE OMOTHYCCKUX B3aUMOJICHCTBUH JUISI CYIIECTBOBAHHS
OpraHu3MoB B cpejie ooutanus. [[puHINIT KOHKYPEHTHOTO HCKIIIOUEHUS.

JleMoHCcTpanun

Tabauipl U cxeMbl: «Komorudeckue GakToped», «CBETOBON CIEKTP», « IKOIOTUUYECKHE
TPYIIBI )KUBOTHBIX MO OTHOILLIEHUIO K CBETY», « TeIOKPOBHBIE )KUBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHBIEY, «DH3MOIOTHYECKUE aNalTallii >KUBOTHBIX», «Cpensl OOUTAHHS OpPTaHU3MOBY,
«buonornueckue puT™MbDy, «KuzHeHHble GopMbl pacTeHUID», « Ku3HEHHBIE POPMBI JKUBOTHBIX),
«JKocucTeMa HIMPOKOJIUCTBEHHOIO Jiecay, «IKOCUCTEMAa XBOMHOro Jjeca», «llenu nurtanus»,
«XuianaectBoy, «Ilapazutuzmy», «Konkypenmusa», «Cumomnosy», «KommeHcanuzmy.

Ob6opynoBanne: repbapuu pPACTEHUM W JKUBOTHBIX, MPHUCTIOCOOJICHHBIX K BIUSHHUIO
pa3IMYHBIX  JKOJOTHYECKUX (aKTOpOB, TepOdapuu CBETONIOOWMBHIX, TEHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHU, CBETOJIIOOHMBBIC, TEHEIIOOUWBBIE U TEHEBBHIHOCIUBBIE KOMHATHBIE
pacTeHusi, TepOapud W KOJJICKIMH TEIUIONIOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOHYMBBIX
pacTeHWi, Yydena MTUIl U 3Bepeid, repOdapuu pacTeHWi, OTHOCSIIMXCA K TUTpodHUTaM,
KcepoduTam, Me3opuTaM, KOMHATHBIE pACTEHUS MAHHBIX TPYII, KOJUICKIIUH >KUBOTHBIX,
OoOUTAIONIMX B Pa3HBIX Cpelax, repOoapuu U KOJJICKIUU PACTCHHMM M KMBOTHBIX, 00JaJaronmux
YepTaMH TPUCIIOCOOJNEHHOCTH K CE30HHBIM HW3MEHEHHMSM YCJIOBUH JKHM3HHU, repOapuul u
KOJUIEKIIUM PACTEHUH U S>KUBOTHBIX DPA3NUYHBIX JKU3HEHHBIX (OPM, KOJJICKIIUH >KUBOTHBIX,
YYaCTBYIOIIMX B PA3TUUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopHasi padota «BrIsBICHHE MPUCITOCOOICHU OPTaHU3MOB K BIUSHUIO CBETAY.

JladopaTopHasi pab6ora «BBIIBICHHE TMPUCIIOCOOJICHUM OPraHU3MOB K  BIIUSHHIO
TEMIEPATYPBI».

JlaGopaTtopHasi paGoTra «AHATOMHYECKHE OCOOEHHOCTH pACTEHUH M3 pa3HBIX MECT
oOuTaHUN.

Tema 8. Jxos10rust BUAOB H NOMYJISALHI

DKOJIOTUYECKUE XapaKTepUCTHKU monysuuu. [lomynanus kak 6uosiorudeckas cuctema.
Pons HeomHOpomHOCTH cpefbl, (hU3MUECKHX OapbepoB M OCOOCHHOCTEW OWOJIOTHM BHJIOB B
(dbopMHUPOBaHUH TPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyJIsuii. OCHOBHBIE MTOKA3aTEIH MOMYJISIUU:
YUCJIEHHOCTh, IIJIOTHOCTb, BO3PACTHAsi M IOJIOBAas CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTpAIUSL.

Oxoyoruyeckas CTpykTypa nomyisiuu. OlleHKa YUCIEHHOCTH MONyJsuuu. JlmHaMuka
NONYJIALMY U €€ peryisauus. buotnueckuil moreHuuan nomyasiuud. MoaenupoBaHue TUHAMUKHI
nonyusanuu. KpuBble pocTa dYHCICHHOCTH moOmMyssiuu. Kpuseie BbDKHBaHHS. Perymsims
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YUCJICHHOCTH MOMYJSUUN: poyib (AaKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIMX OT IIJIOTHOCTH.
DKoJ0oruyecKue cTpateruu BuoB (I- u K-ctpaterun).

[TonsiTue 00 »oKoMorMUecKOW HwuIIe Buaa. Mecrtoobutanue. MHOTOMEpHasi MOJETb
skonornyeckor Humm Jx.M. Xatunacona. PasMepsl skosmorndeckon Humm. [loteHnumansHas u
peanu30BaHHAS HUIIIN.

Bun kak cucrema monynsiuuid. Apeasnbl BUJIOB. BHABI M UX KU3HEHHBIE CTpPATErUU.
DKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJEHHUS M MUTpPALMil KUBOTHBIX. buonornueckue wuHBa3uu
qyKEPOJHBIX BUJIOB.

JeMoHCTpPaIMHK

Ioptper: Ixx. M. XaT4nHCOH.

TaOauipl U cXeMbl: «DKOJIOTHUYECKHE XapaKTepUCTUKU Monmysuny, «[IpoctpancTBenHas
CTpyKTypa mnomysiuun», «Bo3pacTtHele mnupamuabl nonyiasuun», «CKOpocTh 3aceileHust
MOBEPXHOCTU 3€MJIM Pa3iIMYHBIMM OpraHu3sMamu», «Mopenp skonorunueckon Hunm Jx. .
XaT4UHCOHAY.

Ob6opynoBanue: repdapuu pacTeHu, KOJUIEKIMU KUBOTHBIX.

JladopaTtopHas padora «[IpucrnocobseHnst CEMsSH PaCTCHUH K PACCEIICHUIOY.

Tema 9. Jxos0rus cooduecTB. IKOJIOrH4ecKHe CHCTEMBI.

CooOmiectBa opranu3moB. buoreHo3 u ero ctpykrypa. CBsi3u MeXIy OpraHu3MaMH B
OuoneHo3e.

Okocuctema Kak OTKpblTas cuctema (A. Jix. Tencnu). PyHKUMOHAIbHBIE OJIOKU
OpraHU3MOB B 3KOCHCTEME: IMPOJYLIEHThI, KOHCYMEHTbI, peIyLEeHThl. Tpoduyeckue ypOBHHU.
Tpoduueckue nenu u cetu. AGuorndeckue O10ku dkocucteM. [I0UBBI U HUIIBI B AKOCHCTEMAX.
KpyroBopoT BEmECTB U IOTOK SHEPTUU B IKOCUCTEME.

OcHoOBHBIE NTOKA3aTENN dKOCUCTEMBI. bromacca u npoayKIys. DKOJIOTHUECKHUE MUPaMHIbl
yuces, 0MOMacChl U SHEPTUH.

Juaamuka skocucteMm. Kartactpoduueckue mepectpoiiku. dnykryanuu. HampasieHHBIE
3aKOHOMEPHBIE CMEHBI COOOIIeCTB — cyKieccud. [lepBUYHbIE U BTOPUYHBIE CYKIIECCUU U UX
OPUYMHBL. AHTPONOrE€HHbIE BO3ACHCTBUS Ha cykueccuu. KimmakcHoe c0OOIIECTBO.
Bbuopa3noobpasue 1 MoJHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

[IpupoanHbie PKOCUCTEMBI. DKOCUCTEMBI O3€p M PEK. DKOCUCTEMBI MOPEH M OKEaHOB.
DKOCHCTEMBI TyHJIP, JIECOB, CTENEH, ITyCTHIHb.

AHTPOIIOrE€HHBIE  3KOCHCTEMBI.  Arposkocucrema. ArpoueHo3. Pazmuums Mexnay
AQHTPOIOTEHHBIMU U IPUPOJHBIMHU S3KOCUCTEMAMH.

Yp6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI YpOo3kocucteM. ['opoackas ¢uopa u ¢dayHa.
CunanTponusaumst ropojackod (¢ayHbel. buonornueckoe U  XO34HWCTBEHHOE 3HAau€HUE
arposKoCUCTEM M YpOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHHUS ~ OCHOBHBIX  B3aMMOJICHCTBHUH  OpPraHU3MOB B
skocucrtemMax. Ponb kackagHoro s¢dexra M BHIOB-3AU(DUKATOPOB (KIIOYEBBHIX BHUIOB) B
(GyHKUIMOHUPOBAaHUM  3KocHucTeM. llepeHoC HSHEpruM M BEIIECTB MEXIY CMEXHBIMU
DKOCUCTEMAMHU. Y CTOMYMBOCTH OPraHU3MOB, TMOIMYJSLUA HM SKOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/IECHCTBUI.

MexaHu3Mbl BO3IEHUCTBUSL 3arpsA3HEHMNM pa3HbIX TUIOB Ha CyOOpraHM3MEHHOM,
OPraHU3MEHHOM, MOMYJSIMOHHOM M OSKOCHCTEMHOM YPOBHSAX, OCHOBBI JKOJIOTHMYECKOIO
HOPMHUPOBAaHUS AHTPOIOTEHHOr0 BO3/AEWCTBHs. METOH0I0rusl MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX IKOCUCTEM.
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JeMoHCTPaIMHK

[Toptpet: A. Ix. Tencnu.

Tabaus! 1 cxeMbl: «CTpyKTypa OHUOIeHO03a», «DKOCUCTEMA IIUPOKOIMCTBEHHOI'O JIECay,
«JKocucrtemMa XBOMHOro jeca», «DyHKIHMOHAJIbHBIE TPYIIBl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemecTB B 9KkocucteMe», «llemn muTaHus (macTOWIHAs, JETPUTHAS)Y,
«OJKonoruueckas mupamMmuia 4ucen», « Kouorndeckas nupaMuaa 0uomaccoly, «IKOJIOruyecKas
nupampa sHeprum», «OOpasoBanue Oosnota», «llepBuunas cykueccus», «BoccraHoBieHue
jeca 1ocje moxkapa», «JKocucTeMa o3epay», «ArpoueHos», «KpyroBopor BemiecTB M IOTOK
SHEpPruu B arpoueHose», «lIpumepsl ypooskocucTem».

O6opynoBanue: repbdapun pacTeHUM, KOJUICKIIMA HACEKOMBIX, dydesia NTHI[ M 3BEpeH,
repOapuu KyJIbTYPHBIX M TUKOPACTYIIUX PACTCHHI, aKBApUyM KaK MOJIETh K OCHCTEMBI.

IIpakTuyeckas padora «3yuenue u onrucanue ypoosIKOCUCTEMBD.

JladopaTtopHas pa6ora «3yueHnue pazHooOpa3usi MEJIKUX MOYBEHHBIX WICHUCTOHOTHX B
pasHBIX IKOCUCTEMAX).

IKeKypeusi «IKCKypcusi B TUIIMYHBIA OuoreoneHo3 (B AyOpaBy, OEpe3HsSK, €IbHHUK, HA
CYXOJIOJIbHBIN MU MTOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYypcusi « DKCKYPCHUS B arpodKocHucTeMy (Ha IMoJIe WM B TETUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodanbHasi 3kocucTeMa

buocdepa — obmennanerapuas oOoiouka 3eMiu, I CYLIECTBYET WM CYIIECTBOBAala
XKW3Hb. Pa3Butre npeacraBieHuit o 6uochepe B Tpynax 3. 3tocca. Yuenue B. U. Bepuauckoro o
6uocdepe. Obnactu 6nocepsl u e€ cocran. JKupoe BemecTBo Onocheps! 1 ero GyHKIHH.

3aKOHOMEPHOCTH CyliecTBoBaHUs Ouochepbl. OcobeHHocTH Omocdephl Kak riodanrbHON
9KocHucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemects U
OMOreOXMMUYECKHE UKIIBI (YIiIepo/a, a30Ta). PUTMUYHOCTH siBJIeHUH B Onocdepe.

3oHanbHOCTh Ouocdepsl. IlonsTe 0 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpA, XBOWHBIE
jeca, CMEIIaHHbIe U IIHMPOKOJINCTBEHHBIE Jieca, CTEIH, CaBaHHBI, MyCThIHHU, TPOIIUYECKUE JIeca,
BBICOKOTOpBs. KilmMaT, pacTUTETbHBIN 1 )KUBOTHBIA MHp OMOMOB CYIIIH.

Ctpyktypa ¥ (QyHKOMS JKUBBIX CHCTEM, OIEHKa HMX PECYpCHOr0 TIOTEHIMAla H
O6rocdepHbIX QyHKINA.

JleMoHcTpanun

IToptpetsi: B. . Bepnaackuid, 3. 3rocc.

Ta6muuel u cxemsl: «I'eocdepst 3emun», «Kpyrosopot azora B npupoe», «Kpyrosopot
yraepoaa B npupoze», «Kpyrosopot kucnopoaa B mpupone», «KpyroBopot Boasl B IPUPOAELY,
«OcHoBHBIE OMOMBI cymm», «Knumatudeckue mosica 3emum», «Tyrmpay, «Taiiray,
«Cwmemannbiii - nec», «lllupokonuctBeHHslii nec», «Cremby», «CaBaHHa», «llycThiHsY,
«Tponmueckwii jrec».

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH )KUBOTHBIX.

Tema 11. YesioBeKk M OKpYy:Kamoas cpeaa

DKOJIOTMUECKUEe KPU3UChl M WX MpHYUHBL. BosneiictBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUME BO3AYyIIHON cpenpl. OxpaHa Bo3ayxa. 3arps3HeHue BOJHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pyiienue noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne Kiaumarta.

AHTpPOIIOTEHHOE  BO3JCHMCTBUE HA PpACTUTENbHBIM M JKMBOTHBIM Mup. OxpanHa
PACTUTENBLHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPUHLMIIBI OXpaHbl NpUpoIbl. KpacHble KHUTH.
Oco60 oxpansembie npupoansie repputopun (OOIIT). boranndeckue caapl U 300JI0THYECKHUE
HapKU.
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OCHOBHBIC TIPUHIIMAIIEI YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA M MPHUPOJBL. ParronansHoe
IPUPOJIONIONB30BAHUE M COXpaHEHHE OuoJoru4ecKkoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH I100AJIBHBIX 3KOJIOIMUECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HUCa
U €TI0 BEPOSATHBIE MTOCIIE/ICTBUS.

Pa3Bute MeTOI0OB MOHMTOPMHIA Pa3BUTHUA OMNACHBIX TEXHOTEHHBIX IPOLECCOB.
CuctemMHBIE HCCIEIAOBAHHUS TEpexo/la K pecypcocOeperammeil M KOHKYPEHTOCIIOCOOHOM
sHepreTuke. buonornueckoe pasHoodpaszue u Ouopecypcbl. HanmonanasHbele HH)OpMAIIMOHHBIE
CHUCTEMBI, OOecCTeunBarone JOCTYNn K WHGOpPMAIMM 1O COCTOSHHUIO OTICIBHBIX BHJIIOB H
sKocucTeM. OCHOBBI FKOPEAOMIUTALINN 3KOCHCTEM U CIIOCOOOB GOPHOBI C OHMOMOBPEKICHUSIMH.
PexkoHCTpyKIMsS MOPCKUX M Ha3€MHBIX 3KOCHCTEM.

JleMoHCcTpanuu

Tabmuupel u  cxeMel: «3arpsi3HeHHe atMocdepsl», «3arpsisHeHue ruapocheps,
«3arpszHenne  mouBbl», «llapHukoBbIl  3pdexkT», «Ocobo oxpaHSIEeMble MPHPOTHBIC
TeppUTOPUN», «MOJIeNTN YIIPABISIEMOI0 MUPAY.

O6opynoBanne: Qotorpaduu OXpaHSIEMBIX pPACTEHUHW W KUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepannn, KpacHON KHUT'M pervoHa.
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IIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA ITPOI'PAMMBI 110 BUOJIOT A
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS OOYYArOIIUMUCS
IpOTrpamMM CpeIHETro 00Iero 00pa3oBaHus: INYHOCTHBIE, METAIIPEIMETHBIC U MPEAMETHBIE.

B cTpykType JNUYHOCTHBIX PE3yJIbTaTOB OCBOEHHS MPOTrpaMMbl MO OMOJOTHH BbIACIICHBI
CIIEYIOIME COCTABJSIOIIME: OCO3HAHUE OOYyYaIOUMMHUCA POCCHHCKOM  Tpa)JIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEACIICHUIO,
HaJIMYMEe MOTHBALMU K OOYYEHHIO OHOJIOTHH, LEJICHANPABICHHOE pa3BUTHE BHYTPECHHHX
yOeKIeHUIN JTUYHOCTH HAa OCHOBE KIFOUEBBIX LEHHOCTEH U MCTOPUYECKHUX TPAIULUN Pa3BUTUS
OMOJIOrMYECKOr0 3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroLIMXCsl PYKOBOACTBOBATHCS B
CBOEH  JEATENIBHOCTH  IIEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKaMH, NPHUCYLIMMH  CHUCTEME
OMOJIOrM4YecKOro  OOpa3oBaHMs, HaJUYUE IPABOCO3HAHMS  DKOJOTMYECKOM  KYJBTYpBI,
CIIOCOOHOCTH CTAaBUTh LI€TH U CTPOUTH KUZHEHHBIE TJIAHBbI.

JInduHOCTHBIE Pe3yNbTaThl OCBOCHMSI MPOTPAMMBI 1O OMOJIOTHH JOCTHTAIOTCSl B €IUHCTBE
y4eOHOI M BOCIUTATEIBHON NESATEILHOCTH B COOTBETCTBUU C TPAAMLIMOHHBIMHU POCCHUHCKMMU
COLMOKYJIbTYPHBIMH, UCTOPUUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IIPUHATHIMU B
oOuiecTBe NpaBuUiIaMHM M HOpMaMH IOBEJIEHHS U CIIOCOOCTBYIOT IpolleccaM CaMoOIlO3HaHMS,
CaMOBOCIIUTAaHUS U CAMOPAa3BUTHA, Pa3BUTUSI BHYTPEHHEW MO3MLMM JIMYHOCTH, NATPUOTU3MA U
YBa)XXEHUS K 3aKOHY M INPABOMOPSAKY, YENOBEKY TpyAa M CTaplieMy MOKOJIEHHIO, B3aUMHOI'O
YBaKEHHUs, OEpeXKHOro  OTHOIIEHUS K  KYJbTYPHOMY  HAclIeIUI0 W TPaTULMIM
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickoit denepannu, Ipupojie U OKPYKaroLIei cpee.

JIn4uHOCTHBIE pe3ynbTaThl OCBOEHUS y4eOHOro npeaMmera «bruosorus» N0JKHbBI OTpaXKaThb
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIMXCS PyKOBOJICTBOBATHCS C(OPMUPOBAHHON BHYTpEHHEH
NO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, MO3UTHUBHBIX BHYTPEHHHUX
yOeXXIeHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSM POCCHIICKOTO  0OIIecTBa,
pacuMpeHne KM3HEHHOT'O OIBITAa M OIbITa JIEATENBHOCTH B MPOIECCE pealu3alid OCHOBHBIX
HaIlpaBJIIEHUI BOCIIMTATENIBHOMN AESITEIbHOCTH, B TOM UHCJIE B YACTH:

1) rpaskaaHCKOro BOCHMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKON MNO3MLMU OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOT0 OOIIECTRa;

OCO3HaHHE CBOMX KOHCTUTYIHMOHHBIX MpPaB M OOSI3aHHOCTEH, YBa)KCHHE 3aKOHAa U
IIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOW JEATEIbHOCTH MPH CO3IaHUU yUYE€OHBIX IIPOEKTOB,
peleHNH y4eOHbIX U M03HABATEIbHBIX 33/1a4, BHIIOJHEHUH OMOIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpENEesTh COOCTBEHHYIO TO3MIMIO IO OTHOIIEHUIO K SBICHUSAM
COBPEMEHHOMH JKU3HU U OOBACHATH €€;

yMEHHE  YYUThIBaTh B  CBOUX  JICHCTBHSIX  HEOOXOJAWMOCTb  KOHCTPYKTUBHOTO
B3aMMOJIEUCTBUA JIOAEH ¢ pa3HbIMU yOeXKIACHUSIMH, KyJIbTYPHBIMU LIEHHOCTSMHU U COLUAJIbHBIM
MIOJIOKEHHEM;

FOTOBHOCTh K COTPYJIHHUYECTBY B IPOIECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
NIO3HABATEJIBHBIX M MCCIIENOBATEIbCKUX 3a]ad, YBaXUTEJIBHOI'O OTHOLIEHUS K MHEHMIO
OTIOHEHTOB MPH 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COIEPIKAHMUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM AEATEIILHOCTH;
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2) NATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOopMHPOBAHHOCTH POCCUICKOM IPaKTIAHCKON HISHTUYHOCTH, TATPUOTHU3MA, YBAKCHUS K
CBOEMY HapoJly, 4yBCTBa OTBETCTBEHHOCTH mepei PoamHON, TopaocTH 3a CBOM Kpai, CBOIO
Ponuny, cBOI S3bIK U KYJBTYPY, IPOIUIOE U HACTOAIIEE MHOTOHAIIMOHATLHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOILIEHHWE K TMPHUPOJAHOMY HACIEIUI0 U TMaMSITHUKaM TPHUPOJIBI,
JIoCTIKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CTIOPTE, TEXHOJIOTUSIX, TPY/IC;

CIIOCOOHOCTh OIICHHWBATh BKJAJ POCCUMCKHX YUY€HBIX B CTAHOBJICHHE U Pa3BHUTHE
OMOJIOTHH, TOHUMaHUS 3HaUYCHUsI OMOJIOTHH B TIO3HAHWU 3aKOHOB IIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO O0IIeCTBa;

uzeitHas yoexx 1IEHHOCTh, TOTOBHOCTD K CIIYKEHHIO U 3ammTe OTeuecTBa, OTBE TCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JTYXOBHBIX LIECHHOCTEN POCCUMCKOr0 Hapo/a;

c(hopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHUECKOT0 TIOBEICHUS;

CIIOCOOHOCTH OLICHUBATH CUTYAllUI0 W MPUHMMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHME JTJUYHOTO BKJIa/Ia B TOCTPOCHHE YCTONYMBOIO OYIyILIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM pOJMUTENSIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS IEHHOCTEH CeMEHOM KU3HU B COOTBETCTBUU C TPAJUIUSMHU HAPOJOB
Poccuu;

4) 3¢TeTH4eCKOr0 BOCTIUTAHMS:

ACTETHYECKOE OTHOIIEHHE K MUPY, BKJIIOUAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHUMAaHHE 3MOIIMOHAIBHOTO BO3ACMCTBUS KUBOM MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPKEHHMIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE MPOSBISATH
KauecTBa TBOPUECKOU TUYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (GopMHpPOBAHMS  KYJLTYPbl  3/I0POBb U
IMOLHMOHAJIBHOIO 0JIArONMOJyYHs:

MOHUMAaHKME W pean3allus 310pOBOro U Oe30macHOro 0bpasa KU3HU (340POBOE MU TAHUE,
coOrofieHNe TUTUEHNYEeCKUX MPaBUI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHATHH M OTABIXA,
perynsipHas ¢u3Myeckas aKTUBHOCTb), OEpPEKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOI'O
OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 310POBBIO;

MOHMMAaHHE LIEHHOCTH TMpPaBWJI WHIUBUIAYaJbHOTO U KOJJIEKTUBHOTO 0€30macHOro
MOBEJICHUS B CUTYallUsX, YTPOXKAIOIIUX 37J0POBBIO U KU3HU JIIOJCH;

OCO3HAHME TOCJIEJICTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (yMOTPEOICHUS alKOroJis,
HapKOTUKOB, KYPEHHUS);

6) TpPyA0BOI0 BOCINTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTH MacTepPCTBa, TPY10J1t00ue;

TOTOBHOCTH K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTMYECKON U COLIMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATb U  CAMOCTOSATENBHO  BBIMOJHATH  TaKyIO
NESATEIbHOCTD;

UHTEpEC K pa3inuHbIM cdepaM MpodeccHOHANIbHON IesSTebHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOp OyayIiel mpodeccuu 1 peam30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPAa30BaHHMIO HA TMPOTSHKEHUU BCEH
KU3HU;

7) 3K0JIOTUYECKOT0 BOCIIUTAHUSA:
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HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYyILIECTBOBAaHMUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYpbl: NpUOOpETEeHHE ONbITa IUJIAHWPOBAHUS
MOCTYTIKOB ¥ OLICHKH UX BO3MOKHBIX MOCIIE/ICTBUMN ISl OKPYXKAIOILIEH Cpeabl;

OCO3HaHHE II00ATILHOTO XapaKTepa IKOJIOTUYECKUX MPOoOJIeM U yTei UX pelieHus;

CITOCOOHOCTH UCIOJIE30BaTh MPUOOPETaEMbIE TP U3YYCHUH OMOJIOTUU 3HAHUS M YMCHUS
OpU pElIeHUU TPoOJeM, CBSI3aHHBIX C PAIMOHANBHBIM MPUPOJOINOIb30BaHUEM (COONIOICHNE
MpaBUJI TOBEJCHUS B MPUPOJEC, HANPABICHHBIX HAa COXPAHCHHE PAaBHOBECHS B JKOCHCTEMax,
OXpaHy BHJIOB, SKOCUCTEM, OHOCHEPHI);

AKTUBHOE HEMPUATUE ICHUCTBUM, MPUHOCIIIMX BPEIl OKPYXKAIOIIEH MPUPOJHOU cCpene,
yMEHHE TPOTHO3MPOBATH HEOIArOMPHUSATHBIC SKOJOTHYSCKHE IMOCIEACTBHS MPEITPUHUMAEMBIX
JIEUCTBUM U MPEAOTBpAILATh UX;

HaJIMYUe Pa3BUTOTO IKOJOTHYECKOTO MBIIUICHUS, JKOJIOTHYECKON KYJIbTYphl, OIBITA
JNEATEIbHOCTH  HSKOJOTUYECKOM HANpaBI€HHOCTH, YMEHHsS PYKOBOJCTBOBAaThCSI HUMHU B
MO3HABATEIbHOW, KOMMYHUKATHBHOW M COILMAJbHON IPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JEATETbHOCTH KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOopMHPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U OOIIECTBEHHOM MPaKTUKH, OCHOBAaHHOTO Ha JHAlore KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3bIKOBOW U YUTATEIBCKOW KYJIBTYpPbl KaK CPEJCTBA B3aUMOJICHCTBHS
MEXy JIFOIbMH U TIO3HAHUS MUDA,

MOHMMaHHe crenu(ukr OWOIOTMM KaK HAayKH, OCO3HAaHHS €€ poim B (OPMUPOBAHHUH
palMOHAIIBHOTO HAYYHOTO MBILUICHHUS, CO3JaHUU LEJIOCTHOTO MpeACTaBiIeHUsI 00 OKpyKaroIieM
MUpE KaKk O €IMHCTBE TMPUPOJBI, YeJIOBeKa M OO0IIecTBa, B TIMO3HAHUHU TMPUPOTHBIX
3aKOHOMEPHOCTEH U peleHur IpobieM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS;

yOXIEHHOCTh B 3HAYMMOCTH OHOJIOTHUU JJII COBPEMEHHOM IUBHIIM3AIUN: 00ECIeUEHUS
HOBOT'O YpPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
pemaTh pecypcHbIe POOIeMbl pa3BUTUS YEJIOBEUYECTBA, MIOUCKA MyTeH BBIXOAA U3 TI100abHBIX
IKOJIOTHYECKUX MPpo0ieM U oOecrieueHrs iepexoja K yCTOWYMBOMY Pa3BUTHIO, PAIlIOHATEHOMY
HCII0JI30BAaHUIO IPUPOIAHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB >KU3HMU;

3aMHTEPECOBAHHOCT B MOTYYCHUU OMOIIOTMYECKUX 3HAHHWH B IENAX MOBBIIICHHS OOIICH
KyJbTYpbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM 4YacTh (PYyHKIHMOHAIHHOM
TPaMOTHOCTH O0y4aronmwxcs, GOpMHUPYEMOi TP U3YUCHUN OMOJIOTHH;

MOHUMAHHE CYHUIHOCTH METOJOB IO3HAHHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIH30BaTh TMOJydYaeMble 3HAHMS ISl aHaiu3a U OOBSCHEHUS SIBICHUU
OKPYXKAIOIIETO MHpa W MPOUCXOMANIMX B HEM H3MEHEHMH, YMEHHE JelaTh OOOCHOBaHHBIC
3aKJIIOYEHHUS HA OCHOBE HAaY4YHBIX (DAKTOB M HMMEIONIMXCS JAHHBIX C LEJbI0 IOJyYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OWOJIOTMYECKHE 3HAHUS IS PELICHUs
npo0JIeM B peaIbHBIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAaHME LIEHHOCTU HAy4YHOW AeATeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH MPOCKTHYIO U
HCCIIEIOBATEIBCKYIO JEATEILHOCTh HHANBUAYAIHLHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMpPEepHIBHOMY OOpa30oBaHHIO M CaMOOOpa30BaHHUIO, K
AKTHBHOMY TIOJIyYCHUIO HOBBIX 3HAHUM 10 OHOJIOTMM B COOTBETCTBHH C >KU3HCHHBIMH
NOTPEOHOCTSIMH.
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METAINIPEAMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIE pe3yJIbTaThl OCBOCHHUS Y4eOHOro mpeaMmera «Buojorusy BKIIOYAIOT:
3HAYMMbIe Ui (HOPMHUPOBAHMS MHPOBO33PCHUS  OOYYAIOMIMXCS — MEKIUCIHUILIMHAPHBIC
(MeXIpeIMETHBIC) OOIEHAYYHBIC TOHATHS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHON KapTHHBI MHpa
U crieluUKy METOI0B IMO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaX (BEIIECTBO, SHEPIHS,
SIBJICHUE, TPOIECC, CUCTeMa, HAay4YHbIH ()aKT, MPHHIIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TCOpHsI, MUCCIICOBaHUE, HAOIIOJACHNE, M3MEPEHHE, SKCICPUMEHT W JPYTHE); YHHUBEPCATIbHBIC
yueOHbIe JIeHCTBHs (ITO3HABATEIIbHBIC, KOMMYHHKATUBHBIC, PETYJSTUBHBIC), 00CCIICYMBAIOIINC
dbopMupoBaHHe (YHKIIMOHATHHOW TIPAMOTHOCTH W COITMAILHOM KOMIIETCHIIMH OOYYarOIINXCS;
CIIOCOOHOCTH o0yJarmuxcs HCIIOIb30BaTh OCBOEHHBIE MEXIMCLIUTIIIMHAPHBIC,
MHUPOBO33PCHUCCKUE 3HAHWUS W YHUBEpCAJbHbIC YYeOHbIC ICHCTBHS B ITO3HABATEIBHOW U
COLIMAJILHOM IPAaKTHKE.

B pesynprare u3yueHWs OWOJIOTMM Ha YpPOBHE CpeaHEero oOmero oOpa3oBaHHS Y
oOyuarorerocss OyayT chopMHUpPOBaHbI MO3HABATE/ILHBIC YHHBEPCAJIbHBIC yueOHbBIC IEHCTBHS,
KOMMYHUKATHBHBIC YHUBEPCAJbHBIC YYCOHbBIC JICHCTBHS, PETYJSATHBHBIC YHUBEPCAJIbHBIC
yueOHbIE ICHCTBUS, COBMECTHAS JAESITEIBHOCTb.

MeTanpeaMeTHbIE Pe3yJbTaThl OCBOCHHUSI MPOrPaMMbI CPEHEr0 O0IIero oOpa3oBaHUs
JOJDKHBI OTPaXKaTh:

OBgJiajieHNe YHHBEPCAJILHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JIEHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE AeHCTBUS:

CaMOCTOSATSIILHO (OPMYJIHPOBATh M aKTyaJIM3HPOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOB30BaTh NPHU OCBOCHHW 3HAHWUN MNPHUEMBI JIOTHYECKOTO MBIILICHHUS (aHajun3a,
CUHTE3a, CpaBHEHHS, KiacCU(pUKAIMH, OOOOIICHUs), PACKPBIBATH CMBICT OHOJOTHUYCCKUX
MOHATHH (BBIICIATH UX XapaKTEPHbBIC PU3HAKH, YCTAHABIUBATD CBS3H C APYTHMHU MOHATHIMH);

OTpE/ICATh e JCSITEIBHOCTH, 3ajaBasl MapaMeTpbl M KPUTCPUU HUX JAOCTHIKCHHS,
COOTHOCHTB PE3YJIbTATHI ICATSIIBHOCTH C MIOCTABICHHBIMU IICJISIMH;

UCIIOJIb30BaTh OWOJOTHYECKUE TMOHATHS s OObACHEHHUS (DAKTOB W SBICHHH KHUBOM
TIPUPOJIBI;

CTPOWTH JIOTHYECKHE PACCYKICHUS (MHAYKTHUBHBIC, ICIyKTHBHBIC, 110 AaHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTUBOPCUHS B PACCMATPUBAECMBIX SIBJICHHSIX, (POPMYIHUPOBATH
BBIBOJIbI M 3aKJIFOUCHMS;

NPUMEHATh CXEMHO-MOJICIBHBIC CPEJCTBA ISl MPEICTABICHHUS CYIIECCTBEHHBIX CBSI3CH U
OTHOIIICHUH B HM3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a TaK)Ke IMPOTHBOPEYHMH Pa3HOTO PoOja,
BBISIBJICHHBIX B Pa3IMUHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThiBaTh IUIAH PEHICHUS MTPOOJIEMbI C YUETOM aHAIHM3a UMCIOIIMXCS MAaTePUATbHBIX
U HEMaTepUajbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB IICJISM,
OIICHUBATh PUCKH TTOCJICJICTBUI IEATEIIBHOCTH;

KOOPJMHUPOBaTh W BBINOJHIATE PabOTy B YCIOBHSIX PEaTbHOTO, BUPTYyaJbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBaTh KPEaTHBHOE MBIIUICHUE TIPU PEIICHUH XU3HECHHBIX ITPOOJIEM.

2) 6a30BbI€e HCCJIEI0BATEILCKHE e CTBHA:
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BJIJICTh HaBBIKAMH y4YEOHO-MCCIIEIOBATEIBCKOW W TPOSKTHOW AESTEITHHOCTH, HAaBBIKAMHU
paspernieHus: mpolieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METO/I0B
pelIeHHs MPAaKTUYECKUX 3a/1a4, IPUMEHEHHIO pa3IMYHbIX METOJIOB [TO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIC BUABI JEATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHHSA, €r0
UHTEpIIpETAINH, MPeoOpa30BaHUI0 M MPUMEHEHHIO B yUYE€OHBIX CHUTyalUsX, B TOM YHCIE MpHU
CO3JIaHUM YUYE€OHBIX U COLUAIBHBIX MPOEKTOB;

(dbopMHpPOBATh HAYYHBII TUI MBIIUICHUS, BIaIeTh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU
TOHATHSIMH U METOJIaMH;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTENbHOW JAEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUSIX;

BBISBIIATh NPUYMHHO-CICACTBEHHBIC CBSI3M W aKTyaJM3HpOBAaTh 3a/ady, BbIIBHUIaTh
runote’y e€ peleHus, HaXOAWUTh apryMEeHThl MJs JI0Ka3aTelbCTBAa CBOMX YTBEPXKICHUU,
3aJaBaTh NapaMeTPbl U KPUTEPHH PEILCHHUS;

aHAJIM3MPOBATh IMOJyYEHHBIE B XOAE PELICHHUS 3a7ayd pe3yJbTaThl, KPUTUYECKU
OILICHWBATh WX JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCJIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBIISATh I[EJICHANPABICHHBIN MMOUCK IEepeHOca CPEJCTB M CHocOOOB JAECUCTBUS B
npo(ecCHOHANTBHYIO CPENy;

yMEeTb NEPEHOCUTh 3HAHWSA B TO3HABATENBHYI0 M  MPAaKTHUECKYI0  00JIacTH
KU3HEICATSIIEHOCTH;

yMETb MHTEIPUPOBATh 3HAHUS U3 pa3HbIX MIPEIMETHBIX o0JacTeil;

BBIJIBUTATh HOBBIC WJEH, TpEarath OPUTHHAIBHBIE TOIXOIBI W PEIICHHS, CTaBHUTh
npo0JeMbl U 3a]ja4uu, IOMYCKAIOLHME allbTepHATUBHbIE PEIICHUS.

3) paGora ¢ nuopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(popMammu (TekcTe ydeOHOro mocodus,
HAyYHO-TIOMYJIAPHON JIMTepaType, OMOIOrHYEeCKHUX CIOBApsX M CIIPAaBOUYHUKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VHTEepHETE), aHAIM3UPOBATHh WH(POPMAIMIO PATHYHBIX BHAOB U (HopMm
MPEICTaBICHUS, KPUTUYECKU OLICHUBATH €€ IOCTOBEPHOCTH M HEMTPOTUBOPEUMBOCTS;

(dbopMyaHpOBATH 3ampPOCHl M TNPUMEHSTH pPa3IMYHBIE METOABI NPH TOUCKE W OTOOpe
Ouosiornyeckoi MH(GOpMaLK, HEOOXOAUMOM IS BBITOJHEHHS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HMCIOJIB30BaHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEpILECHCTBOBATh KyJIbTYypy aKTUBHOT'O MCIIOJIB30BAHUS PA3IHMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMaNbHYIO (opMy TmpeacTaBieHUs OUOJIOTHMYECKOU
uHpopmanyu (cxembl, rpaduKu, AUarpamMMsbl, TaOIHUIIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KadyecTBE CpeAcTBa IMpH paboTe ¢ OHOIOrMyYecKou
uHpOpMaIeli: TPUMEHITh XUMHYECKUe, (PU3MUecKue M MaTeMaTHYeCKHe 3HAKH W CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKJIATypy, HCIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HAIJISAHOCTH;

BIAJICTh HaBBIKAMU pACMO3HABaHUSA M 3alUTHl HMH(OpManuu, WHGOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OgJajieHne YHHBEPCAIHLHBIMH KOMMYHHKATHBHBIMU J1eiCTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCeX c(epax )KU3HH, aKTUBHO Y4aCTBOBATH B JHAJIOTE
WIN JUCKYCCHM TIO CYHIECTBY 0OCYy)XJIaeMoi TeMbl (YMEHHE 3aJ[aBaTh BOIPOCHI, BBICKa3bIBAThH
CYXKICHHS OTHOCHTEJIHHO BBIITOJIHEHHUS TMIpeajaraeMod 3aJadd, YYHTHIBATH HWHTEPECH U
COTJIACOBaHHOCTb MO3ULUHI IPYIUX YYaCTHUKOB AUAJIOTA WU JIUCKYCCHUH);
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pacrio3HaBaTh HeBepOajbHBIE CpEACTBa OOLICHUS, MOHHWMATh 3HAYEHHWE COLMAJIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHHSI KOH(PJIMKTHBIX CUTyalluil, YMETh CMSATYATh KOH(MIUKTHI U
BECTHU [1EPETOBOPHI;

BJIJICTh PA3IUYHBIMU CIIOCOOAMM OOINEHHUS W B3aMMOJCHCTBHS, MOHUMATh HaMEpPEHHUS
OPYTHUX JIOJEH, MpOSBISATh YBOXKHUTEILHOE OTHOIICHHE K COOECEIHHKY U B KOPPEKTHOH (opme
(GopMyIIHpPOBATH CBOM BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO M3J1araTb CBOK TOUYKY 3PEHMS C HCIOJb30BAHUEM SI3BIKOBBIX
CpEICTB.

2) cOBMeCTHAsI 1eSITeJTbHOCTh:

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIAUBUAYaTbHONH pabOThl MPU
peleHu OMOoJI0rHYecKor mpobaeMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHUS TPYTIIOBBIX
¢dbopM B3auMoAEHCTBUA TP pelIeHUH yueOHOIl 3a1auu;

BbIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX AECUCTBUN € Y4ETOM OOILIMX UHTEPECOB U
BO3MOKHOCTEH KaX10Tr0 WIEHa KOJIJIEKTHBA;

NPUHUMATh LEJIM COBMECTHOW JESTeNbHOCTH, OpPraHU30BbIBATH M KOOPAWHHUPOBATH
JEUCTBUSA MO €€ JNOCTHKEHHUIO: COCTAaBIATH IUIAH JEMCTBUHM, PACHPEACNATh POJIU C YYETOM
MHEHUH YYaCTHUKOB, 00CYK/1aTh pe3yIbTaThl COBMECTHON PabOThI;

OLICHMBATh KaYeCTBO CBOETO BKJIAJa M KaXJIOTO YYaCTHUKA KOMaH/bI B OOIIUI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

Ipeajgaratb HOBBIE NPOEKTHI, OLEHUBATh WJEU C MO3ULHMHU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBIISATh IO3UTUBHOE CTPATETMYECKOE IIOBEJACHHWE B Ppa3IMYHBIX CHUTyalUsX,
HPOSIBIIATH TBOPUYECTBO M BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

OBJaieHHe YHUBEPCAJIBHBIMM PeryJ/isi THBHbIMM /IeHiCTBUSIMH

1) camoopranu3amnus:

UCIIOJIb30BaTh OWOJIOTMUECKUE 3HAHUS Ul BBIABIEHUS MNpoOJieM M MX peHIeHHs B
KU3HEHHBIX U YUCOHBIX CUTYaIUIX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUII 1[eJIeBbIe M CMBICTIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUSX U MOCTYNKaxX MO OTHOIIEHHWIO K KUBOM MPHUPOJAE, CBOEMY 37A0POBBIO M 370POBBIO
OKPYXaIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JESTEbHOCTb, BBISABISATH MPOOIEMBI,
CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 3a/Jauydl B OO0pa30BATEIbHOW JEATCIBHOCTH H
JKU3HEHHBIX CUTyallUsX;

CaMOCTOATENILHO COCTABJIATh TUIAH PEeIIeHHs MPoOIeMbl ¢ YYETOM MMEIOIINXCS PEeCypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUH;

JIaBaTh OLEHKY HOBBIM CUTYallHsM;

pacIMpsATh paMKU Y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTeHHI;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apIYMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 33 PEIICHHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CIoco0cTBOBaTh (hOPMHUPOBAHHIO M TIPOSIBIICHUIO IMPOKOM SPYIUIIMNA B PA3HBIX 00JaCTAX
3HaHMM, TOCTOSHHO IMOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JAESITEIBbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISM;

31



BJa/I€Th HaBbIKAMU MO3HABATEJIbHON pedIEKCUN KaK OCO3HAHUS COBEpIIAEMbIX NeHCTBUI
U MBICJIMTENIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUH, UCIIOJIL30BATh NPUEMBI peIIeKCHH
JUIsl OLIEHKH CUTyallly, BBIOOpa BEPHOT'O PEIICHUS;
YMETH OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHHUIO;
IIPUHUMATb MOTHUBBI U apIYMEHTBI APYTUX MPU aHAJIU3E PE3yIbTaTOB IEATEIBHOCTH;
3) npuHsATHE CeOs U APYrUX:
OPUHUMATh ce0sl, TOHUMAasi CBOM HEJJOCTATKH U JIOCTOMHCTBA;
INPUHUMATh MOTHBBI U apIYMEHTBI APYTUX MPU aHAJIU3E Pe3yIbTaTOB JEATEIbHOCTH;
NpU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKY;
pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C IMO3ULMH JPYrOro 4eaoBeKa.
HNPEAMETHBIE PE3YJIbTATbBI

[IpenmMeTHBIE pe3ybTaThl OCBOCHMS COjAep:KaHUS ydeOHoro mnpeameta «buonorus» Ha
yriy0IEHHOM YPOBHE OPHEHTUPOBAHBI HA 0OecTieYeHIe MPOPHILHOTO 00yICHHS 00yYarOIIUXCS
O6uosiornn. OHM BKJIIOYAIOT: crneuupuyeckue Ui OHOJIOTMM HaydyHble 3HAHMS, YMEHUS U
CIoCcOOBbl JIEHMCTBUM 110 OCBOCHUIO, HMHTEPIpPETAllMM U MPeoOpa3oBaHUIO 3HAHUM, BHUAbI
NESTeIbHOCTH MO TMOJYYEHHIO HOBBIX 3HAHMHA M UX NMPUMEHEHHIO B Pa3IMYHbIX Y4eOHBIX, a
TaK)K€ B peajbHbIX )KU3HEHHBIX cUTyalusX. [IpeameTHble pe3yabTaTsl MPEACTABIEHbI 110 FoJaM
U3yYEHHUS.

[IpenmeTHBIE pe3ynbTaThl OCBOEHHS yuyeOHoro mnpeamera «buonorus» B 10 kJjacce
JIOJDKHBI OTPaXKaTh:

c(OpMUPOBAaHHOCTh 3HAHUM O MecTe M POJIM OMOJIIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOIBI H
peLeHNH PodJIeM palMOHAIBHOTO TPUPOIONIONIB30BAHMS, O BKJIAJE POCCUMCKUX U 3apyOeKHBIX
Y4€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CUCTEMOH OMONIOrMYeCKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIHUE
OMOJIOTMYEeCKUEe TEPMHUHBI U TOHATUS (PKWU3Hb, KJIETKA, OpPraHu3M, MeTaboiu3M, IOMeocTas,
CaMOpEeryJIsLus, CAMOBOCIIPOM3BECHUE, HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
ouomornueckue Teopun (kimerounas Tteopuss 1. I[lIBanna, M. Illneiinena, P. Bupxosa,
XpoOMOCOMHas Teopusi HacneactBeHHocTH T. Moprana), yuenust (H. 1. BaBunoBa — o meHTpax
MHOTr000pasusi U MPOUCXOXKACHUS KYJIbTYPHBIX PAacTeHMi), 3aKOHBI (€IMHOO0pa3us MOTOMKOB
NEPBOro MOKOJIEHUS, PACIIEIUICHUS, YUCTOTHI FaMeT, HE3aBUCUMOro HacienoBanus I'. Mennens,
TOMOJIOTHYECKHX PsIOB B HacleICTBeHHOM wu3meHuuBoctd H. . BaBuioBa), mpUHIMITBI
(KOMIIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METO/JaMHU HAyYHOI'O MO3HAHUS, UCIIOIb3yEMbIX B OMOJIOIMYECKHX
HCCIIeIOBAaHUAX KUBBIX OOBEKTOB (OMKCaHUe, U3MEpPEHNE, HAOII0ICHUE, SKCTIEPUMEHT);

YMEHHUE BBIACIATh CYLIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U JyKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4Hcje OakTepuii, rpuOOB, pacTeHuUH,
YKUBOTHBIX U YEJIOBEKA, CTPOEHHUSI OPraHOB M CUCTEM OPraHOB PACTEHMM, )KUBOTHBIX, YEJIOBEKA,
IPOLIECCOB JKU3HEIEATEIBHOCTH, IPOTEKAIOIUX B OpraHU3Max pacTeHWH, J>KUBOTHBIX U
YyeJlioBeKa, OMOJIOrMYECKHUX MPOLECCOB: 0OOMEHa BellecTB (MeTaboIn3M), MPEeBpaICHHs SJHEPTHUH,
OposkeHus, aBTOTPO(HOr0 M reTepoTpoHOr0 TUMOB NMUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, Mei103a, TaMeTOreHe3a, SMOPHOreHe3a, NOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOXKEHHUS,
WHAVBUIYaJbHOTO pa3BUTHA OpraHu3Ma (OHTOI€He3a), B3aMMOJCICTBHS TI'€HOB, IeTepo3uca,
UCKYCCTBEHHOI'O 0TOODA;
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YMEHHE YCTaHABIMBATh B3aUMOCBS3M MEXKIYy OPraHOWIAMH KJIETKH W HUX (DYHKIHMSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M MX (PYHKUUSIMH, MEXTY OpraHaMH M CUCTEMaMU OPTaHOB Yy
pacTeHul, JKMBOTHBIX W 4YeJOBeKa M HX (PYHKUMUSIMH, MEKIY CHCTEMaMHU OPraHoB U HX
(GYHKIMSAMH, MEXAy dTanaMyd OOMEHa BEIIECTB, dTalaMH KJIETOYHOTO IUKJIA W >KU3HEHHBIX
[UKJIOB OPraHuW3MOB, J3TanaMud SMOpPHOHANBHOTO pAa3BUTHS, TEHOTHIIOM U (EHOTHUIIOM,
¢deHoTunoM u pakTopamu cpeabl OOUTAHHS;

YMEHHE BBIABIATh OTIMYUTENIbHBIE MPU3HAKU JKMBBIX CHCTEM, B TOM YHCIIe pAacTEHUl,
KUBOTHBIX U YEJIOBEKA,

YMEHHE HUCIIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHThI, OMOJIIOTHYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUI JOKa3aTeJIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIII;

YMEHHE pelaTh OWOJIOTMYECKHE 3aJaud, BBIABIATH NPUYUHHO-CIICJCTBCHHBIC CBSI3H
MEXAy HCCIeNyeMbIMA OHOIIOTHYECKMMH TMPOLECCAaMH M SIBICHHUSIMH, JeJaTh BBIBOABI U
IIPOTHO3BI HA OCHOBAaHUH MOJTyYEHHBIX PE3YIIbTATOB;

YMEHHE BBINOJIHAThH JIAOOPATOPHBIE M MpaKTUYecKue paldoThl, coONM0IaTh MpaBHia MpU
pabote ¢ y4eOHbIM U JaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUIaTh THIIOTE3bl, MPOBEPATh HX OSKCHEPHUMEHTAJbHBIMU CPEICTBAMH,
dbopMynupyst LieNb UCCIIEJOBAHMS, aHATU3UPOBATH NMOTYUYEHHbIE pe3yJIbTaThl U A€NIaTh BHIBOJbI;

YMEHHE y4YacTBOBATh B y4eOHO-HCCIIEIOBATEILCKOM paboTe MO OMOIOTHH, DKOJOTHH H
MEIMIMHE, MPOBOAUMOIN Ha 0a3e MIKONBbHBIX HAYYHBIX OOIIECTB, W MYOIUYHO TMPEICTABIATH
MOJIyYCHHBIE PE3yJIbTaThl HA YYCHHYECKIX KOH(DEPEeHINX;

YMEHHE OIIEHMBATh JTUYECKHE AaCMEKThl COBPEMEHHBIX MCCIEOBaHUN B 001acTH
OWoJIOTMM W MEIWIMHBI (KJIOHMPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIPaBICHHOE
U3MEHEHHE T€HOMa U CO3JJaHKe TPAaHCTEHHBIX OPIaHU3MOB);

yYMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp OyAyIIei mpodeccuoHaIbHONU NesTeIbHOCTH B
oOyacti OUOJIOTUH, METUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH, CETTLCKOTO X031UCTBA, MUIIEBOM
MPOMBIIUIEHHOCTH, YIIyOJsSTh IO3HABaTEIbHBIH HWHTEpEC, HaNpaBiICHHBIH HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH MPOPECCHH H TPOAODKCHHE OHOJIOTHYECKOTO O00pa3oBaHUS B
OpraHu3aIUsiX CPeHET0 MPo(heCcCHOHANTBHOTO U BBICIIETO 00pa30BaHUS.

[IpenmeTHBIE pe3ysbTaThl OCBOEHHMS yueOHoro mnpeamera «buonorus» B 11 kJjacce
JIOJDKHBI OTPaXKaTh:

c(hopMHpPOBAaHHOCTh 3HAHUI O MeCTe M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHUpA, B IO3HAHUM 3aKOHOB
IPUPOJBI U PELICHUU SKOIOTMUYECKUX MPOOJEeM YelIOBEUYECTBa, a TaK)Ke B PEIICHHUH BOMPOCOB
paloOHAIBHOTO TPUPOJONONB30BaHUsA, W B (OPMHUPOBAHUM LEHHOCTHOTO OTHOIICHUS K
npupojie, OoOIIEeCTBY, YEJIOBEKY, O BKJIAJ€ POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pas3BuTHE OMOJIOTHH;

YMEHHE BJIAJIETh CUCTEMON OMOJOrMUYECKMX 3HAaHUM, KOTOpas BKJIIOYAET ONpEJeNICHUS U
NOHMMAaHHE CYHUIHOCTHM OCHOBOIOJIATAIOMIMX OHMOJOTMYECKUX TEPMUHOB W MOHATUH (BHLI,
sKocucrema, Ouocdepa), Ouosornyeckue Teopun (dBomonuoHHas Tteopuss Y. JlapBuHa,
CHUHTeTHYeCKass Teopus sBoioruun), ydenus (A. H. CeeprioBa — o MyTsIX W HaINpaBICHUSAX
sBosoruu, B.W. Bepuanckoro — o 6uocdepe), 3akoHbI (reHeTHYeCKOTro paBHoBecust k. Xapau
u B. BaitnOepra, 3apoapimeBoro cxoactsa K. M. bapa), mpaBuna (muanmyma 1O. JIuOuxa,
9KOJIOTMYECKOM TUpaMU/Ibl SHEPTUN), TUnoTe3bl (runote3a «mupa PHK» V. 'unbepra);

YMEHHE BJA/JE€Th OCHOBHBIMH METOJAaMH HAay4HOTO II03HaHHs, HCIOJIb3YEMbIMU B
OMOJIOTHYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB W HKOCHCTEM (ONMUCaHUE, H3MEpEHHE,

33



HaOJI0ICHNE, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHHS M OICHKH aHTPONOTCHHBIX M3MEHEHWH B
pUPOJIE;

yYMEHHE BBIJCIATh CYIIECTBEHHBIC IPU3HAKH: BUAOB, OHMOTCOICHO30B, JKOCHCTEM H
Oouocdepsl, CTaOMIU3UPYIOMIETO, IBIKYIIETO M Pa3phIBAIOIIEIO €CTECTBEHHOTO 0TOOpa,
AIIIONAaTPUYECKOTO M CUMIATPUIECKOTO BU000pA30BaHUS, BIMSHUS ABMKYIINX CHII SBOJIOINU
Ha TeHO(OH]I MOMYJISIIMN, MTPUCIIOCOOICHHOCTH OPTaHU3MOB K cpejie OOWTaHUs, YepeIOBaHHS
HalpaBJIeHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB M TOTOKA SHEPTUU B 3KOCUCTEMAX;

YMEHHE YCTaHABIMBATH B3aWMOCBSI3H MEXIYy IPOIECCAMU DBOJIONUH, IBHKYIIIMHU
CWJIaMU aHTPOIOTreHe3a, KOMIIOHEHTAMH Pa3JIMYHbIX 3KOCUCTEM U IMPHUCIOCOOICHUSMH K HUM
OpraHU3MOB;

YMEHHE BBIABIATh OTIIMYUTENIbHBIEC IPU3HAKU KUBBIX CHCTEM, IPUCTIOCOOICHHOCTh BUI0B
K cpene oOWTaHMs, aOMOTHYECKHX M OMOTHYECKMX KOMITIOHEHTOB SKOCHCTEM, B3aHMOCBS3CH
OpPTraHMU3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX U3MEHEHUH B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HUCIIOJIb30BaTh COOTBETCTBYIOILINE apTryMEHThI, OMOIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY JUIS JIOKA3aTEeJbCTBA POJICTBA OPTraHW3MOB pa3HBIX CHUCTEMATHUYECKUX TPYyIII,
B3aUMOCBSI3U OPTaHM3MOB M Cpeibl OOMTaHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHUs] MHOT000pa3usi BHJIOB M HKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHHUS NPHPOIBI H
YeJI0BEUEeCTBaA;

YMEHHUE pemarh OHOJOTUYECKHE 3aJadyH, BBIABIATH HPUYNHHO-CIICJCTBCHHBIC CBS3H
MEXJly HCCIIEeIyeMbIMA OHOJIOTMYECKHMH IpoleccaMi M SIBICHUSMH, JA€JaTh BBIBOJBI M
IIPOTHO3bI HA OCHOBAHUU MOJTyYEHHBIX PE3YJIbTATOB;

YMEHHE BHIMOJHATE JIA0OPATOPHBIE W MPAKTUYECKHE paboThl, COONIONATh MpaBWIA TPH
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000pPYIOBaHUEM;

yYMEHHE BBIABUTATh THIIOTE3bl, MPOBEPSATh HX OKCICPUMEHTAIBHBIMU CPEICTBAMH,
bopMyaHpys Leb UCCIIEeOBAaHUS, aHAIM3UPOBATh MOMYyYSHHBIE PE3YIbTAaThl U JIENIaTh BBIBOJIBI;

YMEHHE Y4acTBOBaTh B YYEOHO-HMCCIIEIOBATEILCKONW paboTe Mo OWOJOTHHU, SKOJOTHH H
MeJUIMHE, TPOBOJMMOIN Ha 0as3e MIKOJBHBIX HAYYHBIX OOIIECTB, W IyOJUYHO TPEACTABIATH
HOJTy4EHHBIE Pe3yJIbTaThl HA YUCHHUECKUX KOH(PEPECHIHSAX;

YMEHHE OILIEHHBATh THUIIOTE3bl W TEOPUU O NPOUCXONKICHUM IKU3HH, YEIOBEKAa U
YeJIOBEYECKUX pac, O NMPHYMHAX, MOCIEACTBUAX M CIIOCO0AaX MPEJOTBpALICHUs TT00ATbHBIX
U3MEHEHUH B Omocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBINA BBIOOP Oy/yliel mpodecCHOHAIbHOM eI TeIbHOCTH B
obmacTh  OMOJIOTMHM, OSKOJIOTHH, TPHPOJONOIB30BAHMUSA, MEAWIMHBI, OHOTEXHOJIOTHH,
IICUXOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO3AWCTBA, MUIIEBOM MPOMBIIUIEHHOCTH, YIIyOIaTh
[IO3HABATEeJIbHBI WHTEpEC, HANpaBICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH
npodeccur U MPOJOJKEHHE OHOJIOTMYECKOro oOpa3oBaHMs B OpPraHM3alUsAX CpPEIHEro
po¢eCCUOHAIBHOTO U BBICILIET0 00pa30BaHHUS.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3jie/ioB U TeM JIeKTPOHHBbIE (HH(PPOBLIE)
n/n MPOrpaMmbl Bcero Kontpoaeusie | - Mpakmuyeckue oOpa3oBaTeJibHbIE pecypchl
padoThI padoThI

1 buosnorus kak Hayka 1 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292

2 JKuBble cCUCTEMBI U MX U3yUYEHHUE 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292

bu6mmorexa LIOK
3 bronoris kietin 2 05 https://m.edso0.ru/7f41¢292

4 XUMHYECKast OpraHU3aIUs KICTKH 10 1 bubmmorexa OK
https://m.edsoo.ru/7f41c292

5 Crpoenue u QYHKIIMHU KICTKH 8 2 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41¢c292

6 OOMeH BeIeCTB U MPEBPAILICHUE YHEPTUU 9 1 bubnmoreka [JOK
B KJIETKE https://m.edsoo.ru/7f41¢c292

7 HacnenctBennast uagopmans u 9 05 bubnmoreka [JOK
peanuzaius e€ B KIIeTKe https://m.edsoo.ru/7f41¢c292

8 JKu3HeHHBIN UK KIIETKU 6 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
9 Crpoenue u GyHKIIMH OPTaHU3MOB 17 1.5 ﬁgg?;ﬁgeeziiorﬁﬂ £416292

10 Pa3sMHOXeHNE U pa3BUTHE OPTaHU3MOB 8 15 bubmuorexa LIOK
https://m.edsoo.ru/7f41¢c292

11 ['eneTnka — Hayka O HacCJIEJACTBEHHOCTH U 2 0.5 bubmmnoreka LIOK
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MU3MEHYHBOCTH OPTaHU3MOB https://m.edsoo.ru/7f41c292
12 3aKOHOMEPHOCTH HACJIECJICTBEHHOC 10 1 bubmmorexa LIOK
KOHOMEPHOCTH H TBEHHOCTH
P el https://m.edsoo.ru/7f41¢c292
bubnuorexa LIOK
1 1
3 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 https://m.edso0.ru/7f416292
bu6mmorexa LIOK
14 r :
cHETHRA Heropera 3 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
15 4 1
CenexIyst OpraHu3MOB https://m.edsoo.ru/7f41c292
16 buorexHoyorus ¥ CUHTETUYECKast 4 1 bubmmotexa LIOK
ononorus https://m.edsoo.ru/7f41c292
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB IT1O 102 5 13
[MPOT'PAMME
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11 KJIACC

KoimuecTBO yacoB JIeKTPOHHBbIE
Ne HaumMeHoBaHuUe pa3iesioB U TeEM (ungposbie)
n/n NMPOrpamMMbI Bcero Kontpoatubie | - Mpakriieckue o0pa3oBaTeJibHbIE
padoTbI padoTbI
pecypcbl
3apoKACHUE U PA3BUTHUE bubmmorexa [IOK
1 IBOJIFOIMOHHBIX TIPEACTABICHHUI B 4 1 https://m.edsoo.ru/7f41¢c292
ouonoruun
2 MUuUKpO3BOIIOIIUS U €€ PE3yIbTaThl 14 2 Bubmuorexa LIOK
https://m.edsoo.ru/7f41¢c292
3 Maxpo3BOTIOIHS U €€ Pe3yIbTaTh 6 bubmmorexa TIOK
https://m.edsoo.ru/7f41c292
4 [IpoucxoxeHue 1 pa3BUTHE KU3HU 15 15 bubnnorexa [IOK
Ha 3emire https://m.edsoo.ru/7f41c292
[IpoucxoxaeHne 4eaoBeKa — bubmmorexa [IOK
5 10 1
aHTPOIIOTCHE3 https://m.edsoo.ru/7f41c292
DKOJIOTHSI — HayKa O bubmuotexa [IOK
6 B3aMMOOTHOILICHUSX OPraHU3MOB U 3 05 https://m.edsoo.ru/7f41¢c292
HAJIOPTaHU3MEHHBIX CHCTEM C
OKpYyXarouien cpeaoi
bubmmorexa [IOK
! OpraH3MbI 1 Cpesa obHTaHH o 15 https://m.edsoo.ru/7f410292
8 DKOJIOrUsl BUJOB U MOMYJISIUN 9 0.5 bubmmorexa [OK
https://m.edsoo.ru/7f41c292
9 DKOJIOTHSI COOOIIECTB. 12 05 bubmmoreka [TOK
DKOJIOrMYECKHE CUCTEMBI https://m.edsoo.ru/7f41c292
10 buocdepa — rnodanpHas skocucTemMa 6 bubmmoreka [JOK
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https://m.edsoo.ru/7f41c292

Bbubnuoreka LIOK

11 4
CIIOBEK 1 Okpysaiotiias cpela 6 https://m.edsoo.ru/7f41¢c292
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10O 102 75

ITPOTPAMME
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YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA30OBATEJILHOT'O
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

buonorus. buonorudeckue cuctemsl u mporecchl. 10 kimacce: yaeOHUK 1S
o01meo0Opa3oBaTeNbHBIX OpraHu3anuii (yriyonaeHHsiil yposens) /A.B. Tepemos, P.A. Ilerpocosa/
MockBa, u3a-so MHeMo3nHa

buonorus. buonorudeckue cucTeMsl U porecchl. 11 Kiacc: y4eOHHK JIist
o01ieo0pa3oBaTeNbHBIX Opranu3anuii (yriyosieHHbIH ypoBeHb) /A.B. Tepemos, P.A. Iletpocora/
MockBa, n31-B0 MHEMO3MHA

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

MeTtomnaeckoe mocobue k yueOHuky A.B. Tepemona, P.A. TletpocoBoii «buomorusi.
buonoruudeckue cuctemsl u nporneccol. 10-11 knacc. YriayOneHHbI ypOBEHb)»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://urok.apkpro.ru/ bubmuoteka 1uppoBoro 06pa3oBaTEILHOIO KOHTEHTA
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