JOKYMEHT [T ICAH IIPOCTOR
A T ORSIOR HOMTHCHO

MyHununajabHoe 0I0IKeTHOe 00111e00pa3oBaTe/ibHOE YUpPeKIeHue
«KykymKHHCKasl cpeIHssi 001eo0pa3oBaTe/ibHAA IIK0JIA - IeTCKUI caJl UMEHHU
KaBaJiepa opaena My:kecrBa [IaBia Hazaposa»
Pa31oiibHEeHCKOro palioHa
Pecnyosankn Kpbim

Padouas nporpamma
y4eOHoro npeamera «buosorus. Yriry0JaeHHbIH YPOBEHb»

10-11 kuaacce
( c ucmosIb30BaHMEM 00OPYAOBAHUS LIEHTPA eCcTeCTBEHHO-HAYYHOI HanpaBJjeHHocTH «Touka pocray)

Cpoxk peanuzanuu: 2023-2025 yyeOHbIH 1o

Jannas pabodasi mporpaMma COOTBETCTBYET

(benepanpHOI 0O0pazoBaTETBHON TPOTPaAMME

cpelHero o0IIero 00pa3oBaHus, YTBEPKIACHHON MPUKA30M
MunnctepcerBa npocsemmenus Poccutickoit denepanuu ot
18.05.2023 1. Ne371

¢. Kykymkuno-2023 r.



IHHOACHUTEJBbHAA 3AIINCKA

[Iporpamma o yae6Homy npenmMety "buonorus" (nanee - OMOJIOTHS) HA YPOBHE CPEAHETO
obmero oopazoBanus pa3padborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit ®enepanunm», ®I'OC COO, Konmemnuuu mpernogaBaHus
yueOHoro npeamera «bruoyorus» U OCHOBHBIX MOJIOKEHUHN (henepanbHON pabouell mporpaMMbl
BOCIUTAHHUS.

VYuebubiii npeamer «buonorus» yriyonéunoro ypoBHs uzydeHus (10—11 xmaccer)
SBIISICTCA OJHUM M3 KOMIIOHEHTOB MPEIMETHOH 00macTh «EcTeCTBEeHHO-HAyYHBIE MPEAMETHD).
Cormacao mnonoxenusim PI'OC COO mnpodwibHble y4eOHBIC NpPEIMEThI, H3y4daeMbie Ha
yrIIyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnuanuu oOydeHUs Ha YPOBHE CPETHErO
oOmiero oOpa3oBaHUS M MPHU3BAaHBI OOECIIEYUTH MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIMM, CpPeIHUM MPOPECCHOHATBHBIM M BBICIIUM OOpa3zoBaHuEeM. B TO ke Bpems
KOKIBIA U3 ATUX Y4€OHBIX MPEIMETOB JOKEH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE PEUICHHE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3AHHBIX ¢ MpodopueHrtanueit
0o0y4Jarluxcsi U CTUMYJUPOBAHHEM HHTEpeca K KOHKPETHOM 00JIacTM HAy4yHOTO 3HAHUA,
CBSI3aHHOTO C OHWOJIOTHEH, MEIMIIMHOM, SKOJOTHUEU, ICHUXOJIOTHEH, CIOPTOM WA BOCHHBIM
JIEJIOM.

[Iporpamma o yue6HOMy mpeamery "buonorus" gaét mpencraBieHHe O LETU U 3a/1adax
u3ydeHus yueOHoro npeamera «bruonorusy Ha yriry0ia€HHOM ypoBHE, OonpeessieT 00s3aTebHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHUE, €r0 CTPYKTypUpOBaHHE IO pas3jieiaM U Temawm,
pacnpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIIPEAMETHBIX CBsI3€Hd, JIOTMKM Y4eOHOro Ipoliecca,
BO3PACTHBIX 0CcOOEHHOCTEH oOywaromuxcs. B mporpamme mo OMOIOTHH peann30BaH MPHHIIUI
IIPEEMCTBEHHOCTH C W3y4Y€HHEM OHOJOTMM Ha YpOBHE OCHOBHOTO 00Iero o0Opa3oBaHuS,
Onmarojapst 4eMy IPOCMAaTpUBAEeTCs  HANpaBJIEHHOCTh Ha  TOCIEAyIOUlee  pa3BUTHE
OMOJIOTHYECKUX 3HAHHWM, OPUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHUS, KOJOTHUYECKOTO MBIIUICHUS, IPEICTaBICHUNA O 3I0pOBOM 00pa3e >KM3HH, Ha
BOCIIMTaHHE OEpPEeKHOrO OTHOILIEHHS K OKpYyXarolled mnpupogHoil cpene. B mporpamme mno
OMOJIOTHH TaKXe IOKa3aHbl BO3MOXKHOCTHU ydeOHoro mnpenmera «buonorus» B peanusanuu
tpeboBanuit ®PI'OC COO k miIaHUPyeMbIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pesynbrataM oOy4eHHss M B (OPMHUPOBAHMM OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEJIbHOM
JESATEIIbHOCTH O0Y4YarolUXCsl MO OCBOEHHUIO COJEp’KaHUsl OMOJIOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CpeZiHero o01ero oopazoBaHusl.

VYuebublit npeamer «buosorus» Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUS 3aBeplIAeT
Ouosnoruueckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpEeHUE U yriayOlieHne 3HaHUi
oOydJaromuxcsi O JKUBOM MpPHPOJAE, OCHOBAX MOJIEKYJSIPHOM M KJIETOYHOM Ouosoruu,
AMOPHOJIOTUN U OWOJIOTHH Pa3BUTHSI, TEHETUKHU, CEJEKIMH, OMOTEXHOJOTHH, HBOJIOIMOHHOIO
YUEHHS U HKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorusi» Ha yriayOiaeHHOM YpOBHE OpUEHTHPOBAHO Ha
MOJIFOTOBKY OOY4YaIOIIMXCSl K IMOCIIEAYIOIIEMY MOJyYeHHI0 OMOJIOTMYECKOro oO0pa3oBaHUS B
By3ax M OpPraHM3alMsIX CPEeIHEro npoQeccuoHanbHOro oopazoBaHus. OCHOBY €ro coAep K aHHs
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MPU HM3YYEHUU OOYyUaIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3zesioB OHOJIOTMM Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTYy4aroT pa3BuTUe. Tak, paciiupeHsl U yTiayOaeHbl
OMOJIOTHYECKHE 3HAHUS O PAaCTeHMSX, JKUBOTHBIX, Ipubax, OaKkTepusix, OpraHu3Me 4YeloBeKa,
O0IMX 3aKOHOMEPHOCTSX KM3HH, MJOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTMYECKHE CBEIEHUS
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NPUKJIAJHOTO U MOUCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCIOJIBb30BAaTh KaK OPUEHTHPHI IS
nocienyomero Beidopa mnpodeccun. Bo3mMokHa Takxke MHTErpanus OHMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMHU 3HAHUSIMHU, MTOTYYCHHBIMU O0YYaIOMIMMUCS MIPH U3yUYEeHUU (DU3UKHU, XUMUH,
reorpauu u MaTEMaTHKH.

Crpykrypa mporpamMmbl mo ydeObHomy mnpeamery "buomnorus" orpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIN MOAXOABI K H3ydeHuto Ouosoruu. CoriaacHO UM, HU3y4yaroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS KUBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3allui,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEHHs OHOJOTMYEeCcKOro pazHooOpas3us
maHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU U CENIEKIIUHN, OMOTEXHOJIOTHH U CUHTETUYECKOM
OMoNIOTHH, AaKTyalU3UupPYyIOTCS 3HAHUS OOydYaroUMxcs Mo OOTaHWKE, 300JIOTUH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3yyaroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI HKOJIOTUU U
y4eHue o ouocdepe.

VYueOublii mpenmer «buomorus» mpu3BaH O00ECIIEYUTH OCBOEHHE OOYYarOIIMMUCS
OMOJIOTMYECKUX TEOpPUH M 3aKOHOB, WUJEH, NPUHLUUIOB W IMpaBWi, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOH KapTUHBI MHpA, 3HAHUN O CTPOEHUH, MHOrooOpaszuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSAUU, OHOIEHO03a, IKOCHCTEMBbI, O BBIIAIOIINXCS
HAYYHBIX JOCTIDKEHHUSIX, COBPEMEHHBIX HCCIICIOBAHUSX B OHOJOIHMH, TMPHUKIATHBIX aCMEKTax
Ouonoruueckux 3HaHWM. [ pa3BuTUS U NOJAEpKaHUS MHTEpeca 0OydarolMxcs K OMOJoruu
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOTO MaTepuaia B COJACPKaHUU MPOTPAMMEI 110
OMOJIOTUN TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpWEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHOMN
o0iacTi OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PEUICHHE BAXKHEWUIIHX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnyOiaéHHOM ypOBHE — OBJa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHALHOM OpraHu3aliu >KUBBIX CHCTEM
Pa3HOTO paHra ¥ NpuoOpeTeHrne YMEHUIN UCIIONIb30BaTh 3TH 3HAaHUS B (POPMUPOBAHUU HHTEpeEca
K ompenenéHHoi o0sacTu mpoecCHOHATILHON ESITeIbHOCTH, CBSI3aHHOW C OWMOJIOTHEH, WIN K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHUS OMOJIOTHYECKOro 00pa30BaHuUs.

JlocTikeHue 1eiau u3ydeHus yueOHoro npeamera «buosorus» Ha yriayOnéHHOM ypoBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOCHME  OOYyYalOIMMHCS  CHUCTEMBI  OHOJIOTMYECKHUX 3HAHHWK: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUsSX, KOHLEMIMIX, IMIIOTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTSAX M IpaBHiIax,
COCTaBJIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTMHY MHpa; O CTPOCHMH,
MHOTO00pa3uu U OCOOEHHOCTSIX OMOJIOTMUECKUX CUCTEM (KJIETKAa, OpTaHW3M, MOMYJISIHS, BUI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJICJIOBAHHSIX B
OHOJIOTHH;

O3HaKOMJICHHE  OOydyaroIiuxcs ¢  MeTOJaMM  [O3HAHMUS  KMUBOM  HPUPOMIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoruwy,
AMOPHUOJIOTUN U OWOJIOTUU PA3BUTHS, TEHETUKU U CEJNEKINH, OMOTEXHOJIOTMH U CUHTETHYECKOM
OMONIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJaMH  CAMOCTOSITEIIBHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIeIOBaHUNH B J1abopaTopuu M B IpHpone (HaOMoJeHue, H3MepeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHHE OOYyYaloIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAIM3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TTOIb30BATHCS OMOIOTMYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMM U COLHUAIIBHO-
SKOHOMHMYECKUMU M SKOJIOTMUYECKUMH NpOoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS
CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalomeld MPUPOTHON cpene, COOCTBEHHOMY
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3I0POBBI0 U 3J0POBBIO  OKPYXKAIOIIUX JIIO/ICH; OOOCHOBBIBaTH H  COOMIOAATH MeEpbI
npopMIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEACHUS B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CUTYyalUSX MPUPOIHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIC Hay4dHblEe OTKpPBITHUS B 001acTh
OuoJjoruu;

pa3BUTHE y O0YYAIONIMXCS MHTEUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHH,
pelaeMbIMH €10 MpodjIeMaMHu, METOJ0JIOTHEel OHOJIOTMYECKOro HCCIEeIOBaHusl, MPOBEICHUs
SKCIIEPUMEHTANIBHBIX HCCIIEIOBAaHUM, pelIeHUs] OHOJOTMYEeCKUX 3a7ad, MOJEIUPOBaHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE y OOyYarOMIMXCsl IIEHHOCTHOTO OTHOIICHHUS K JKUBOM MPUPOJE B IIEJIOM U K
OTIeNbHBIM €€ 00beKTaM U SBJICHUAM; (OPMHUPOBAHUE HSKOJOTUYECKOW, TE€HETUUYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B IPUPOJIC; MHTETPAIlMM €CTECTBEHHO-HAYUHBIX
3HAHHMH;

npruobpereHne 00y4YaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOIOTIOIH30BAHUT
(cobmroneHue TMpaBWUJl TOBEJCHUS B IIPUPOJIEC, OXpaHbl BHUIOB, JIKOCHCTEM, Ouocheps),
COXPaHEHUU COOCTBEHHOT'O 370POBBS U 3J0POBbS OKPYXKAIOUIMX Jtojed (COOMIOeHHUs Mep
npoQuIakTUKK  3a0ojeBaHMM, oOecrieueHre  O€30MACHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAHHBIX CHUTYalHsX IPUPOIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HMCIOJIb30BAHUS
OMOJOTUYECKNX 3HAHUN U YMEHUH B TIOBCETHEBHOM KU3HU;

CO3JaHME YCJOBHM JJii OCO3HAHHOTO BbIOOpa OOYYaIOUUMUCS WHIUBUIYaIbHOU
00pa3oBaTeNbHONW  TPACKTOPHH, CIIOCOOCTBYIOUICH MOCIEAYIOmEMY MPO(ecCHOHATBHOMY
CaMOOTIPEICIICHNIO, B COOTBETCTBUM C HWHAWBUAYAIbHBIMH HHTEpECAaMH M IOTPEOHOCTSIMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha HM3y4YeHHE OHOJOTMM Ha YriyOJIeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

Ot6op opraHu3anMoOHHBIX (QOpM, METOJOB U CPEACTB OOyudeHus Ouoyioruu
OCYIIECTBIISIETCS ¢ YYETOM CHEHU(PHUKU €r0 COJACp)KAaHUS U HAMpPaBICHHOCTH Ha MPOJOJDKEHUE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0OpazoBaHus.

OO0s3aTeNbHBIM YCIOBHEM TMPH OOy4YeHHH OMOJIOTUU Ha YyriyOIE€HHOM ypOBHE SIBISETCS
MpoBeJcHNE JIa0OpAaTOPHBIX W TMpakTU4yeckux pador. Takxke ywacTHe oOydarommxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEOBATENLCKAX — paboT, TeMmaThka KOTOPBIX
OTIpEeNeNSIeTCSl YYUTEJIeM Ha OCHOBE HWMEIOIIMXCS MaTepHATbHO-TEXHUYECKUX PECYpCOB H
MECTHBIX MPUPOHBIX YCIOBUH.



COJAEPKXAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IpOrpaMMbl, BBIJEIEHHOE KYPCUB0OM, HE BXOJUT B IPOBEPKY IOCYAApCTBEHHOMN
utorosou arrecranuu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpemenHass Ouosiorusi — KoOMIUIeKCHass Hayka. KpaTkas wucropus pa3BUTHS OHOJIOTHU.
buonornueckue Haykd M HU3ydaemble UMHU TnpoOsembl. DyHIaMeHTanbHBIC, NPUKIAJAHBIE U
MOVCKOBBIC HAYYHBIE UCCIIEIOBAHHS B OMOJIOTHH.

3naueHue Ouosioruu B (HOPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccun, cszanHble ¢ Ouojorueil. 3HaueHHe OUOJIOTUM B MPAKTUYECKOW NEATEIbHOCTH
YeJI0BEKA: MEAMIIMHE, CEIbCKOM XO035IIICTBE, IPOMBILIIIEHHOCTH, OXPAaHE IPUPOIBI.
JleMoHCTpanun

[Toptpetsr: Apuctorens, Teodpacr, K. Jlunueit, K. b. Jlamapk, Y. [dapeun, VY. Iapsei, I
Meunnenb, B. W. Bepnanckuii, M. II. IlaBnos, M. M. MeunukoB, H. W. Basunos, H. B.
Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubt 1 cxembl: «CBsI3b OMOJIOTUH ¢ APYTUMH HayKaMm», «CrucreMa OMOJIOTHYECKUX HAYK».
Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cucTeMbl Kak MpeaMeT Hu3ydeHus Owuosnoruu. CBOWCTBa >KUBBIX CHUCTEM: €IUHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIOKHOCTb U YHOPSAJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaKUMOCTh,
M3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpoBHM  OpraHu3alMud  KUBBIX  CHUCTEM:  MOJIEKYJISIPHBIM,  KJIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIM, MOMYJISIUMOHHO-BUA0BOM, SKOCUCTEMHBIN (6MOTreO1IeHOTUYECKHI),
o6unocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
XKuznp kak (opma cymecTBoBaHusl Marepuu. Hayku, u3yvaromue >kuBble CUCTEMBI Ha pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenne >xuBBIX cucTeM. Meroasl Ouonornueckod Hayku. HaOmonenue, usMepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHdaTME O 3aBUCMMOM W HE3aBUCUMOU
nepeMeHHOH. [lnanupoBanue skcnepumenta. IlocraHoBka m mpoBepka rumnore3. Hynesas
runote3a. [loHsTHe BBIOOPKH U €€ 10cTOBepHOCTh. Pa3dpoc B Ononornueckux aaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yibTaToB. [IpHUMHbBI MCKaXXEHUS PE3yJIbTaTOB AKCIIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuubl u cxembl: «OCHOBHbIE NMPHU3HAKU >KU3HM», «bromornueckue cucremsl», «CBoiicTBa
KUBOM MaTepun», «YpOBHU OpraHU3alUM XUBOW NpHUponb», «CTpOEHNE KUBOTHOW KJIETKHY,
«Txkanu KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO OpraHuzMa», «buoreouneHosy,
«buocdepay, «Metoabl U3ydeHUs KUBOU TPUPOIBI».

Ob6opynoBanue: nabopatopHoe 00OpyHOBaHHME JUIs TPOBEIEHHUs HaOIIOAEHUM, H3MEpeHHid,
IKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonp3oBaHNE pa3TUYHBIX METOJIOB MPU U3YUEHUHU KUBBIX CUCTEMY.
Tema 3. buosiorust KjieTku

Knerka — cTpykTypHO-(yHKIIMOHAIBHAS €IMHULIA )KUBOTO. MIcTOpust OTKPBITHS KIeTKU. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. lIneiinen, P. Bupxos). OcHoBHBIE
ITOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUHU.

Mertoapl  MOJEKYISpHOW ©  KJIETOYHONW  OHMOJIOTHMH: MHKPOCKOMHs, XpomaTtorpadwus,
anekTpodope3, METOA  MEYEeHbIX aTOMOB, aupdepeHunanbHoe  1HEHTpUDYTUPOBAHHE,



KYJIbTUBUPOBAHHUE KIETOK. M3yueHue pukcuposanHvix Kiemox. DIEKTPOHHAS MUKPOCKOIHSL.
Konghoxanvnas muxpockonus. Bumanvhoe (npudicusnennoe) usyuenue Kiemox.

JdemMoHCTpaunu

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

Tabmuubl u cxembl: «CBETOBOW MUKPOCKOI, « DIEKTPOHHBIM MUKPOCKOI, «ICTOpHS pa3BUTUS
METOJI0B MUKPOCKOIIUI.

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, MMKpOINpENnaparbl pPacTUTEIbHBIX, JKUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckass padora «l3yueHne MeTOAOB KJIETOYHON Owonoruu (Xpomartorpadus,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [ILIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XVMMHYECKUH COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPaMHUKpPOdJIEMeHThl. Boga u €€ posb Kak
pacTBOpPUTENS, pEareHra, ydacTue B  CTPYKTYPUPOBAaHUM  KIETKH, TEILIOPETYJISLMH.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.
Opranuyeckue BellecTBa KiIeTKu. buonornueckue noaumepsl. benku. AMUHOKHCIOTHBIA COCTaB
6enkoB. CTpyKTypbl OeskoBOM Mousiekyiibl. IlepBuuHas cTpykTypa Oenka, NeNTHIHAs CBA3b.
Bropuunasi, TperuuHas, 4eTBepTUYHas CTPYKTypbl. JleHarypamus. CBoiicTBa OeJKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkimn 6enkos. [lpuonut.

VYrneoabl. MoHOcaxapubl, JucaxapHbl, OJUrocaxapuabl W mnonucaxapuisl. OOmmil 1ax
CTPOEHUs U (PU3UKO-XMMHUYECKHE CBOMCTBA yIieBOA0B. bruonornueckue GyHKIMH yTiIeBOOB.
Jlunuasl. I'mapodunsHO-TUApOodOoOHBIE cBoMcTBa. Knaccudukanus naunuaos. Tpuriauuepusl,
dochomunuabl, BOcKH, crepouibl. buonormyeckwe ¢yHkmuu sunuaoB. OOmue CBOHCTBa
OMOJOrN4YecKNX MEMOpaH — TEKY4€eCTh, CHOCOOHOCTh K CAMO3aMbIKaHHUIO, TIOJYTIPOHUIIAEMOCTb.
Hyxneunosbie kucnorel. JJHK nm PHK. Crpoenne HyknenmHoBbIX Kucior. HyxneoTuasl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa AHK — nBoiinas cnupais.
Mectonaxoxaenue u 6nonorndeckue pynkunu JHK. Buast PHK. ®@ynkuun PHK B knetke.
Crpoenue monekynsl AT®. Maxkposprudyeckue cBsizsu B Mmoiekyine AT®. buonorumdeckue
¢ynkuun  AT®. BoccTaHoBIEHHBIE MEPEHOCYMKH, HUX (YHKUUM B KiIeTke. [pyeue
HyKneozuompugocpamor  (HTD). CexsenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosiorus: OHOXMMHYECKME W Ouopu3NYeCKHue HCCIeA0BaHUsA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl Ouomousiekys. Mooderuposanue cmpykmypbvt U  QyHKyuil
buomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpupoOHbIX AHANO206.

JleMoOHCTpanun

IToprpersr: JI. Ilonunr, k. Yorcon, ®. Kpuk, M. Vuikunc, P. ®panxnun, ®@. Conrep, C.
IIpy3unep.

Huarpammsl: «PacrpeneneHie XMMHUYECKUX JIEMEHTOB B HEKHUBOM MpuUpoae», «Pacnpenenenue
XUMHUYECKHUX 3JIEMEHTOB B JKUBOU MPUPOJIE.

Tabmuub! u cxemsl: «Ilepuoandeckas TabauIa XUMHUUECKUX HJIEMEHTOBY, «CTpOCHHE MOJIEKYJIbI
BOJIbI», «BemecTBa B cocraBe OpraHuzMoB», «CTpoeHHe MOJIeKyNbl Oenka», «CTpyKTypbl
OenkoBoil Monekynb», «CTpoeHue MOJeKysl yrieBoaoB», «CTpoeHHe MOJIeKysd JIUIMUIOBY,
«HyxiienHoBbIe KHUCIOTH, « CTpoeHUE MOJIEKYJIbl ATD.

Ob6opynoBaHue: XMMUYECKas Mocyia 1 000py10BaHUE.

JlaGopaTopHas pa6ora «OOHapykeHue OeNKOB C IOMOIIbI0 KAaUeCTBEHHBIX PEaKIIUil».
JlaGopatopHasi pabora «JVccregoBaHue HYKIEHMHOBBIX KHCIOT, BBIICICHHBIX M3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.



Tema 5. Ctpoenue u GyHKINH KICTKH

Tumbl KJIETOK: dyKapHOTHYECKass W mpokapuoruyeckas. CTpyKTypHO-(PYHKIIMOHAIbHbIC
00pa3oBaHUs KIETKH.

Ctpoenune mpokapuoTH4YecKoi kieTku. Kierounas crenka Oaktepuit m apxeid. OcoOeHHOCTH
CTpOCHHUsI TeTepoTpopHON M aBTOTPO(GHONW NPOKAPUOTHYECKHX KJIETOK. MeCcTo U poJib
POKapHUOT B OMOIICHO3aX.

CtpoeHue M (QYHKIMOHUPOBAHUE »JSyKapuUOTHYeckoW KieTku. Ilnasmarunyeckas memOpaHa
(mna3manemma). CTpykTypa IUIa3MaTuueckoil MeMmOpanbl. TpaHCIOPT BeIIECTB dYepes
MJIa3MaTHYeCKy0 MeMOpaHy: naccuBHbIN (muddysus, obOneruéHHas auddysus), aKTHUBHBIA
(mepBUYHBIA W BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts mMemOpansl. PaboTa
HATPHUII-KaJIMeBOro Hacoca. DHAOMMUTO3: MTUHOIUTO3, (parounTo3. Dk3ounTo3. Knerounas crenka.
CrtpykTypa v QyHKUIHN KJIETOYHOU CTEHKU pacTEHUM, rprOOB.

[urommazma. Ilutozons. Llutockener. JIBuxkeHue nuroraasmel. OpraHowabl  KJIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: 3HjomIazmMarndeckas cetb (DI1C), anmapat ['ombmku,
JM30COMBI, WX CTpOeHHE M (PyHKUIUH. B3amMOCBSI3b OJHOMEMOpAHHBIX OPTraHOWIOB KIIETKH.
CtpoeHue TpaHyJISIpHOTO peTUKyiayMa. Mexanusm wuanpasienus 6Oenxos 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHHTe3  KJIETOYHBIX MeMOpaH. [magkuii  (arpaHyssipHBI)
SHIIOIIA3MATHYECKU peTukyiryMm. CexperopHast ¢yHkums ammapara [ omsmxu. Moougpukayus
benxos 6 annapame I onvoorcu. Copmupoexa 6enkos 6 annapame I onvoacu. TpaHCTIOPT BEUIECTB
B KJieTKe. Bakyonu pactutenbHbix kieTok. Kiierounsrii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH: MHUTOXOHAPWHU, TMIAcTUlbl.  [Ipoucxooswcoenue
mumoxonopuui u niacmuod. Cumodbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
(GYyHKIMM MUTOXOHApUA M miactul. llepBuuHble, BTOPUYHBIE M CJIOXKHBIE IJIACTHJIbI
(bOTOCUHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHUX

pacTeHUN.
Hemem0Opannbie opranon bl kieTku CtpoeHue U GyHKIIUN HeMeMOpaHHbBIX OPTaHOMI0B KIIETKH.
Pubocomsi. IIpomescymounvie Qunamenmol. MukpodunaMeHTHI. Axmunosvle

Muxpogunramermol. MBIIIEUHBbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpyOouku. Krnertounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTMKOB M PECHHYEK.
Muxkpotpy0Oouku ruToriasmel. LlenTpuons. benku, accoyuupoganuvie ¢ MuKpoguiameHmamu u
Mmukpompyboukamu. Momopmvie 6enku.

Anpo. Obonouka siapa, XpOMaTHH, KapUOILIIa3Ma, SAPBIIIKH, UX CTPOSHHE U PYHKIHH. S nepHbIi
OenkoBbIi MaTpukc. I[IpocTpaHCTBEHHOE pacloJIOKEHHE XPOMOCOM B HHTEp(a3zHOM sJIpe.
dyxpomamun u 2emepoxpomamu. berku XpoMaTuHa — TUCTOHBL. Junamuka s0eproti 000104KU
6 mumo3se. Hoepuviii mparcnopm.

Knerounsie BrimoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK J3YKApUOT (PacTUTEIHHOM,
KUBOTHOMU, TpUOHON).

JleMoOHCTpanun

IToprpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl 1 cxembl: «CTpoeHHE SYKapUOTHUECKOH KiIeTKn», «CTpOeHHE XUBOTHOW KIIETKH,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHne MuUTOXOHApUN», «Sapo», «CrpoeHue
MPOKAPUOTUYECKOMN KIETKH.

OO6opynoBaHHe: CBETOBOM MHKPOCKOIN, MHUKpOIpEnapaThl PacTUTEIbHBIX, KUBOTHBIX KIIETOK,
MUKpOTIpenapaThl 0aKTepHalbHbBIX KIETOK.

JlabopaTopnasi pabora «/3ydeHne CTpOEHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.
IIpakTuyeckasi padora «/3yueHue CBONCTB KIETOYHOW MEMOpaHBI».



JladbopaTtopHasi pabora «McciaenoBanue Ima3mMoiiM3a M JCIUIA3MOJIM3a B PACTUTEIbHBIX
KJIETKaxX.

IIpakTuyeckas padora «/I3ydyeHnne ABMKEHUS HUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NPeBpPallleHUE IJHEPTUM B KJIeTKe

AccUMWISIIIASL U JTUCCUMWISIIIUSL — JIBE CTOPOHBI MeTabonm3ma. Tumbl oOMEHa BEIIECTB:
aBTOTPOGHBIHK M  TeTepoTpodHBIA. YyacTue KuciIopoga B  OOMEHHBIX — Ipoleccax.
OHepreruyeckoe oOecrneuenue kietku: mpespanienne ATd B  0oOMEHHBIX Ipoleccax.
@®epMeHTAaTUBHBIM XapakTep peaklHid KJIETOYHOTro Merabosnu3Ma. DepMeHThI, X CTPOCHUE,
cBoiictBa u mexaHusMm geiictBus. Kodepmentsl. OTnuuus (EepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl M OEIKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKIMH OT Pa3IMYHBIX (PAKTOPOB.

IlepBrUYHBIl CHUHTE3 OpPraHMYECKHUX BEIIECTB B KieTke. DoTocuHTe3. AHOKcucenmvli u
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peakyuonno2o yeumpa. Ponps xmopomactoB B mporecce GorocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, C3., C4- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (HDOTOCHHTE3A.
Brnusinue paznudabix pakTOpoB Ha CKOPOCTh POoTOCHHTE3a. 3HaUeHHEe (OTOCHUHTE3A.
XeMmocunTte3. PazHooOpasue opraHM3MOB-XEMOCHMHTETHKOB: HUTpuUUuUpyomue OaKkTepuH,
xene300aKkTepuu, cepodaKTepru, BOJIOPOIHbIE OakTepun. 3HaUeHUEe XeMOCHHTE3a.

AHa’poOHBIe opraHm3Mbl. Bumel Opoxkenws. [IpoaykTel OpoKeHHS W WX HCIOJIb30BAHUC
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHH M BO30YAHTENIH
Oone3Hei.

AdpoOHBIC OpraHU3MBI. JTaIlbl SHEPreTHYeckoro oomMena. [loaroroBuTeNbHEIN 3Tarn. [ ukonu3
— OECKHUCIIOPOTHOE PACHICTIIICHHUE TIFOKO3BI.

buonoruueckoe OKHCIEHHE, WM KIETOYHOE JbixaHue. Ponb MHUTOXOHApUI B mporeccax
Oounonorudeckoro okucienus. Luknnyeckue peakuuu. OkucinutenbHoe QochopunimpoBaHue.
Onepeusi membpannozo epaouenma npomonos. Cunmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMymiectBa a’poOHOrO MyTH OOMEHa BEIIECTB IMEpe]  aHadpPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOT0 OOMEHa.

JleMoHCTpanun

[Toptpersr: JIxk. Ipuctnu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemn, I'. A. 3aBap3uH.

Tabmuie! u cxeMbl: «DOTOCUHTE3Y, « IHEPreTHIecKuii 00Men», «bruocuntes 6enkay, «CtpoeHue
dbepmenTay, « XeMOCHHTE3Y.

OOGopyaoBaHue: CBETOBOM MHKPOCKOM, OOOPYJIOBaHUE JUIsi TMPUTOTOBJICHHUS MOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPEIIapaToB.

JlabopaTopnasi pa6ora «/I3yueHue KaTaIUTHUECKON aKTUBHOCTH (PEPMEHTOB (Ha IMpUMEpe
aMuUJIa3bl WIKM KaTanas3bl)».

JladopaTopnasi padora «/3ydeHne QpepMEHTaTHBHOTO pACIICIIIICHUs MEPOKCHAA BOIOPOJa B
PACTUTENBHBIX U KUBOTHBIX KIETKAX).

Jla6opaTopnasi pabora «CpaBHeHHUE TPOIeccOB (DOTOCHHTE3a U XEMOCHHTE3a».
JlabopaTopnasi pa6oTa «CpaBHEHHE TPOIIECCOB OPOKECHUS U JIBIXAHUS.

Tema 7. HaciencrBennast uHpopMauus U peajm3anus eé B KJIeTKe

Peakiun matpuuyHorO cHHTe3a. [IpUHIMIT KOMIUIEMEHTApPHOCTH B PEAKIUSIX MaTPUYHOTO
cuHTe3a. Peanmsamus HacienCTBEHHOW HHGpopManuu. ['eHeTHYecKHil KOJa, ero CBOMWCTBA.
Tpanckpunuus — matpuunblii cunTe3 PHK. [IpuHIUMIBI TpaHCKpUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUNAPAJUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.



Tpancnsamus u e€ sranbl. Yuactue TpaHcnoptHeix PHK B Omocunreze Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokuciot. Poib pubocom B GnocuHTe3€e OemKa.
Coepemennvie npedcmaenenus o cmpoeruu 2enos. OpraHuzanus TeéHOMa y MPOKApUOT H
JyKapuoT. Perynsius akTMBHOCTH T€HOB y MpokapuoT. ['mmore3a omepona (®. XKakoo, XK.
Mano). Monekynapnvie mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomul 2eHog. Perysius 0OMEHHBIX MPOLIECCOB B KiIeTke. KiieTounslii romeocTas.
Bupycbl — HekneTouHble ¢GOpMBI KU3HU W oOnuraTHble napasutbl. CTpoeHHE MPOCThIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiti yuxn [{HK-codepocawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pegepmasd,
unmezpasa.

Bupycusie 3aboseBanus yenoBeka, kuBOTHbBIX, pactenuil. CIIN, COVID-19, couunanbnbie u
MEAUIMHCKHE MPOOIEMBbI.

Buoungopmamuka: unmeepayuss u aunaiuz 6oavwux maccusos («bigdatay) cmpyxkmypuoix
buonoeuueckux OanHvix. Hanomexmonoeuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie
@dynxyuu b6enxos. Cnocobvl 0ocmasKu 1eKapcms.

JdeMoHCcTpannmn

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUHA.

Tabmuuet u cxemsl: «buocunTtes 6enkay, «I'eHeTndeckuit Komy, «Bupyce», «bakrepuodarmy.
IIpakTuyeckas padora «Co3gaHue MOJEIU BUPYyCay.

Tema 8. ZKn3zHeHHBIN MUKJ KJIETKHA

Knetounsnii nuki, ero nepuoasl u perynsuusa. Uatepdasza u muto3. OcCOOEHHOCTH MPOIIECCOB,
nporekaromux B uHTepdaze. IlogroroBka kieTkum K jAeneHuto. [IpecwHTETHYECKUI
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKHUI) MEPUOJIbI
uHTep(ha3bl.

Matpununsiii cunre3 JJHK — perumkanus. [Ipuanuns! permkanuun JJHK: koMmemeHTapHOCTS,
MOJTYKOHCEPBATUBHBIM ~ CHUHTE3, AaHTUNApPALUICNIbHOCTh. Mexanusm  perukanuu  JITHK.
XpomocoMmbl. CTpoeHHE XpoMOCOM. TeoMephl U TeaoMepasza. XpOMOCOMHBIM HAOOP KIETKU —
KapuoTHI. JIMIJIOWAHBIM M TamjJouAHBI HaOOpPbBl XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
[Tost0BBIE XPOMOCOMBI.

Jenenune kinetku — Muto3. CTaguu MUTO3a M MPOUCXOASIIME B HUX MPOLECCHl. TUIBI MUTO3a.
Kaprokunes u nutokuHes. bruonornueckoe 3Ha4eHHE MUTO3A.

Perynsauus MUTOTHYECKOTO IIMKIIA KIeTKU. [IporpaMmupyemas kieTouHasi TuOenpb — anomnTo3.
Knerounoe siapo, XpoMocoMmbl, (GyHKIMOHAJIbHAas TEHOMHUKA. Mexanusmsl nporugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn xnemrka» — obuounghopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpanun

Tabmuubl ¥ cxeMbl: <«OKu3HEHHBI MK KIETKW», «Muto3», «CTpoeHHe XpOMOCOMY,
«Pennmukanms JJHK».

O6opyoBaHHe: CBETOBOI MUKPOCKOI, MUKponpenaparsl: « MUTO3 B KJIETKaX KOpeIIKa JTyKay.
JlabopaTopnasi pabora «/3ydeHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpEnapaTaxy.
JlaGopaTopnas padora «Habnronenne MUTO3a B KJIeTKaX KOHYMKA KOpEIIKa JIykKa (Ha FOTOBBIX

MUKpOIIpenaparax)».
Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB
buonornyeckoe pasHooOpa3zue OpraHu3MOB. OAHOKJIETOUHBIE, KOJIOHHAJIbHBIE,

MHOT'OKJICTOYHBIC OPTaHHU3MBI.



OCOOEHHOCTH CTPOCHUS U KU3HEAEATEIILHOCTH OJHOKJIECTOYHBIX OpraHn3MoB. bakrepuu, apxeu,
OJTHOKJICTOYHBIE T'pUOBI, OJHOKJIETOYHBIC BOJOPOCIH, Jpyrue MNpoTUCTHl. KonoHuambHbIC
OpraHU3MBI.

B3aumocBs3p 4acTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl M CHCTEMbl OPraHOB.
Opranusm Kak enuHoe neinoe. 'omeocras.

Tkanu pacteHuil. Tunbl pacTUTENbHBIX TKaHEl: oOpa3oBaTelibHasA, IMOKPOBHAs, IPOBOASAILIAS,
OCHOBHas, MexaHudeckas. OCOOCHHOCTH CTpOeHMs, (DYHKIMH M pacrnoloXeHus TKaHeH B
OpraHax pacTeHUH.

TkaHU >KMBOTHBIX M 4YeJIOBEKA. THIIBI KMBOTHBIX TKAHEW: DMMTEIHANIbHASA, COCAMHMUTEIIbHA,
MblleyHast, HepBHas. OCOOEHHOCTH CTpOeHHS, (PYHKUUN M PACHOJIOXKEHHS TKAaHEH B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble M TIeHEpaTHUBHBIE OpraHbl pacTeHud. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4YesioBeKa. DyHKIIMK OpraHoB U CUCTEM OPraHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTbl OJHOKIETOYHBIX M MHOTI'OKJIETOUHBIX
KUBOTHBIX. HapyxHbIll U BHYTpeHHM ckeneT. CTpOEHHE U TUIIbI COETUHEHHS KOCTEH.
JIBr>keHHe OpraHu3MoB. J[BH)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE, KIYTHKOBOE,
pecHUYHOE. /JIBM)KEHME MHOIOKJIETOYHBIX pACTEHMH: TpONM3MbBl M HacTuu. JIBM)KEHHE
MHOTOKJIETOYHBIX KHBOTHBIX M UEJIOBEKa: MbllieyHas cucremMa. Pedruexc. CkeneTHpie MBI U
ux padora.

ITutanue opranuzmos. llornomeHue BOABI, YIVIEKUCIOIO Ta3a M MHUHEPAIBHBIX BELIECTB
pacreHusaMH. IluTaHue >XUBOTHBIX. BHYTpHUIIOIIOCTHOE M BHYTPHMKJIETOYHOE IHIIEBAapEHHUE.
[TuTanne MO3BOHOYHBIX XHUBOTHBIX. OTHenbl MUIIEBapUTENbHOrO Tpakrta. [luieBapurenbHbie
’kenesbl. [InmeBapurenbHas cucTeMa 4eaoBeKa.

Jbixanue opraHu3MoB. JlpixaHue pacteHuid. /Ipixanue >xuBoTHBIX. uddy3us razo uyepes
NOBEepXHOCTh KJeTkH. KoxkHoe apixanue. JlpIxarenbHas MOBepxXHOCTh. JKabepHoe M nérouHoe
JpIxaHue. JlpIXxaHue MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA. ODBOJIOLMOHHOE YCIIOKHEHUE
CTPOCHHMs JETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbpHas cHCTEMa 4YelOBeKa. MexXxaHu3Mm
BEHTWISLIMM JIETKUX Y NITUIL] U MIIEKONUTAIOMMX. Perysuus nsixanus. J[pixarenbHble 00bEMBI.
TpaHcnopr BeweCTB y OpraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIIOPT BEILECTB Y
KUBOTHBIX. KpoBeHocHas cucremMa u €€ opranel. KpoBeHOCHas cucTeMa IT03BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepjie, KpOBEHOCHbIE cocyAbl U KpoBb. Kpyrum KpoBooOpaleHus.
OBOJIIOLMOHHBIE YCIIO)KHEHUSI CTPOCHMSI KPOBEHOCHOH CHUCTEMBI IO3BOHOYHBIX >KMBOTHBIX.
Pabora cepana u e€ perynsius.

Brinenenue y oprann3mMoB. Brinenenue y pactenuii. Borgenenue y xkuBoTHbIX. COKpaTUTEIbHBIE
Bakyousd. Opransl BeieneHus. unbTpanus, cekperus 1 00paTHOe BCaChIBaHNE KaK MEXaHU3MbI
paboTbl opraHoB BbliedeHUsA. CBSA3p MOJOCTH Tella C KPOBEHOCHOW M BBIACIUTEILHON
CUCTEMaMH. BpleneHne y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. llouku. CtpoeHue u
¢bynkmonupoBanue HedpoHa. ObpazoBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropel OakTepuil M IUCTHI
IpOCTEHIIMX. 3aliuTa y MHOTOKIETOUHBIX pacTeHMid. Kytukyna. CpeacrBa nacCUBHOM U
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3amnTa y MHOTOKJIETOYHBIX XKUBOTHBIX. [IOKpPOBBI M MX NPOWU3BOAHBIC. 3allUTa OpPraHu3Ma OT
Oonesneii. MmmyHHas cucrema denoBeka. KiieTouHblii M TyMOpaJbHBII HMMMYHHTET.
Bpoxnaéuuelii M npuoOpeTéHHbIM  crneunpuyeckuié  MUMMYHHUTET. Teopusi KIOHAIbHO-
cesniektuBHOro ummynureta (I1. Opmux, @. M. bepner, C. Tonerasa). BocrianurenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOr0 MMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUH.
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PaznpaxxumocTs U perymsiumsi y opraHu3moB. Pa3npakxuMoCTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxxuMocCTs U peryJisinus y pacTeHuil. POcToBbIe BelecTBa U UX 3HaYCHUE.
HepBnas cucrema u pednexropHas peryisuusi y >KUBOTHBIX. HepBHas cucrema u e€ OTHENbI
OBOJIIOIIMOHHOE YCJIOKHEHHUE CTPOCHUS HEPBHOW CHCTEMBI Yy JKMBOTHBIX. OT/AENbI TOJOBHOTO
MO3ra MO3BOHOYHBIX >KUBOTHBIX. Peduiekc u pediexropHast ayra. be3ycioBHbIE W YCIIOBHBIE
pedIIeKCHI.

I'ymopasibHast peryiasiidss W SHAOKPUHHAs CUCTEMa >KMBOTHBIX M 4YesloBeka. JKemesbl
SHIOKPUHHOM CHUCTEMBl M HMX TOpPMOHBL. JleiicTBUE€ TrOpMOHOB. B3auMOCBSI3b HEPBHOW H
SHIOKpPUHHOM cucteM. ['unoranamo-runodusapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. I1aBnosB.

Tabmuupr u  cxembl: «OJHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOUHbIE BOJOPOCINY,
«bakrepun», «lIpocreitmme», «Opranbl I[BETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpEeHHEE CTpOEHHME HACEKOMBIX», «TKaHU pacTeHHi»,
«KopHeBble cucrempl», «Ctpoenue crediss», «CTpoeHHE JMCTOBOM IUIACTUHKW», «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/lpixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbliedHas cucreMay,
«BpiienurenpHas cucrema», «DHIOKpPUHHAS cucTteMay, «CTpoeHue Mplel», «MIMMyHUTETY,
«KumeuynononoctHele», «Cxema nuTaHUs pacTeHU», «KpOBEHOCHbIE CHCTEMBI [TO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue IuiaHapun», «BHyTpeHHee cTpoeHue J0KIEBOro
yepBsa», «HepBHas cucrema psiO», «HepBHas cucrema narymkm», «HepBHas cucrema
npecMbikaromuxcs», «HepBuas cucrema nTuny, «HepBHas cuctema MIIEKONUTAIOLIUXY,
«HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpernapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbIE
AK3EMILISPbl KOMHATHBIX PACTEHUH, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
JKUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJIJIEKIIUN OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKA,
o0opyIoBaHHE [UId JEMOHCTPAllMd IMOYBEHHOIO M BO3AYIIHOTO THTAaHUS PACTEHHH,
pacuienyieHus Kpaxmaia M OelkoB 1ojJ JeiictBueM (epMeHTOB, 0OOOpyJOBaHUE IS
JEMOHCTpPALIMH OTBITOB IO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHUX, MEXaHHU3Ma JIbIXaTeJIbHbIX
JBUKEHHM, MOJIETTH T'OJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlabopaTopnasi padora «/3ydeHne TKaHEH paCTEHUN.

JlabopaTopnasi padora «/3y4ueHne TKaHeN )KMBOTHBIX».

JlabopaTopnasi paGora «/3ydyeHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHOkeHHMe U pa3BUTHE OPraHU3MOB

@opMbl Pa3MHOXKEHHUS OpPraHM3MOB: Oecrosioe (BKJIIOYash BEreTaTUBHOE) M MOJoBOe. Buuabl
6ecIooro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYJIALHMS, (parMeHTaIMs, KIOHUPOBAaHHE.

[TonoBoe pazmuoxkenue. [lonoBbie kineTku, nnm rametel. Meito3. Craguu menosa. [loBeagenue
xpoMocoMm B Mmeno3e. KpoccuHrosep. brnonormdecknii cMpICi Melo3a M IIOJOBOTO ITpoIiecca.
Meii03 1 €ero MeCTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pa3ButHe. ['amerorene3 y xuBOTHBIX. [lonmoBbie xenes3bl. OOpazoBaHue U
pa3BUTHE TOJIOBBIX KiIeTOK. Criepmarorenes u oorete3. CTpoeHHE MOJIOBBIX KIIETOK.
OmiogoTBOpeHHEe U SMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CHOCOOBI OIJIOJIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WNuauBuyanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHOJIOTHS — HayKa O pa3BUTHU
opranu3mMoB. Mopghozenesz — o0na u3z enasnvlx npooaem smopuonrocuu. Konyenyus mopghozeros
u mooenu mopgoeeneza. Ctaguu SMOpHUOTEHE3a KUBOTHBIX (Ha IIpUMEpE JIATYIIKH). J[pobieHue.
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Tunel apobnenus. /Jemepmunuposannoe u HedepmuHupogannoe opobnenue. bnacmyna, munvi
onacmyn. OcCOOEHHOCTH IPOOJICHUST MIICKOMHUTAIOIINUX. 3apPOJIBIIIEBLIC JIUCTKU (TACTPYIISIIHS).
3akjaJKka OpraHOB M TKaHEW W3 3apOoJbIIIEBBIX JIMCTKOB. B3anmMHoe BiMsSHHE YacTeil
pa3BUBaoIerocs 3apojpima (3MOpHOHaNbHAs UWHAYKLIMS). 3akjiajka IUlaHa CTPOCHUs
JKUBOTHOTO KaK pe3ylbTaT HEpapXW4YeCKUX B3aMMOJEHUCTBMM TIeHOB. BimsHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3IHMYHBIX (DAKTOPOB OKPYKAIOIIEH CpEIbI.

Poct u pa3Butue xuBoTHBIX. [locTamOpuonaneHelil nepuon. Ilpsimoe u Hempsimoe pa3BHUTHE.
Pa3zButne ¢ meramopdo3oM y OECHO3BOHOYHBIX M MO3BOHOYHBIX >KMBOTHBIX. buonoruueckoe
3HAQUYEHHUE MPSAMOrO0 M HENPSIMOro pa3BUTHSA, UX PACHpPOCTpaHEHUE B mpupoje. Tumsl pocra
KUBOTHBIX. DAKTOPHI PEryJISLUU POCTA )KUBOTHBIX U yenoBeka. CTaauu MocTaMOpPHOHAIbHOIO
pa3BUTHUS Y JKUBOTHBIX U uenoBeka. llepuonbl oHTOreHesa yenoBeka. CTapeHue U CMEpPTh Kak
OHMOJOTUYECKHE MTPOLIECCHI.

Pa3smuoxenne u pasButue pacteHuid. ['ameroput m crnopodur. Meiio3 B KU3HECHHOM ITUKIIC
pacrenuii. O6pa3oBaHue crop B npoiecce Meio3a. ['amerorenes y pacrenuii. Omiog0TBOpeHHE
U pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOMHOE OILUIOAOTBOPEHHUE Y IIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJsiIuU OHTOIE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toprpetsr: C. I'. HaBamun, X. llnemasn.

Tabmuupelr U cxembl: «BereraTuBHOE pa3sMHOXKEHHE», «THUMBI OECMONOr0 Pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXKEHHUE HBIVIEHb», «Pa3MHOXKEHHUE THUIPBI»,
«Meito3», «Xpomocomely, «['amerorenes», «CTpoeHHE SULEKICTKH € CIEPMATO30HIAY,
«OcHOBHbIE CcTaiuu OHTOreHesza», «lIpsimoe u Hempsimoe pas3ButTHe», «Pa3BuTHe Malickoro
Kyka», «Pa3Butue capanum», «Pa3zBurue narymku», «/{BoiiHOE OMIOJOTBOPEHUE Y LBETKOBBIX
pacteHni», «CTpOEHHE CEMSH OJHOAOJBHBIX M JABYJOJBHBIX PacTeHUN», «KWU3HEHHBIM LMKII
MOPCKOM  KamycTbl», <«OKM3HEHHBIM LMKI MXa», <«OKH3HEHHBIM IUMKI NAnOPOTHUKA,
«Ku3HeHHBIN UK COCHBIY.

OO6opynoBaHMe: CBETOBOM MUKPOCKON, MHUKpOIpenapaThl SHIEKIETOK W CIIepMaTO30U[IOB,
Mozenb «L{uKII pa3BUTHSA JIATYIIKIY.

JladopaTtopnass paGora «l3yueHue CTpOeHHUsT TMOJOBBIX KJIETOK HAa  TOTOBBIX
MHUKpOIIpenaparax.

IIpakTnyeckas padora «BpIiBICHME TNPU3HAKOB CXOACTBA 3apOJBIIIEH ITO3BOHOYHBIX
KUBOTHBIX).

JladopaTopnasi padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBHICIITUX PACTEHUI.

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHU3MOB

Vctopust CTaHOBIIEHUS U Pa3BUTHUS TeHETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponb oTeuecTBeHHBIX y4€HBIX B pa3Butuu renetuku. Padotsl H. K. Konbrosa, H. U.
Basunosa, A. H. benosepckoro, I'. J[. Kapneuenko, 0. A. ®ununyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUSA U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJUIEJIbHBIE I'€HBI,
albTEpHATUBHBIE IPU3HAKH, JOMUHAHTHBIH M  PELECCHUBHBIM TNPU3HAK, T'OMO3UIOTA,
reTepo3uroTa, 4Mcras JMHUSA, THOpUAbI, TeHOTHN, ¢eHoTtun. OCHOBHbIE METOIbl T€HETHKHU:
TUOPHUIOTOTHYECKUH, ITUTOIOTHUECKUH, MOJIEKYIIIPHO-TEHETUIECKUMN.

JleMoHCTpanun

[Toprpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. U. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabmue! u cxeMbl: « MeTo bl TeHETUKI, «CXEeMbI CKPEUTUBAHUS.
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JlaGopaTopHnasi pa6ota «/lpo3oduina kak 00BEKT FTeHETHIECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemupanue. IlepBbiii 3akoH MeHnenss — 3akoH equHOooOpa3ust TMOpUIOB
nepsoro nokonexnus. [Ipasuno nomuHupoBanus. Bropoii 3akoH MeHenst — 3aK0H pacIleIUICHUs
npu3HakoB. lluromoruyeckue OCHOBBI MOHOTHOPHIHOTO CKpeIiuBaHHs. [Hmore3a 4YUCTOTHI
ramer.

AHammsupyromee ckpeunBanue. IIpoMexyTouHbIl XxapakTtep HacienoBaHus. Pacieruienne
IIPU3HAKOB IIPU HEMIOJHOM JOMUHUPOBAHUU.

JurubpusnHoe ckpemuBanue. TpeTuil 3akoH MeHzenst — 3aKOH HE3aBUCHMMOI'O HacielOBaHMs
npu3HaKoB. L{uTomornueckue OCHOBBI JUTMOPUIHOTO CKPEIIUBAHMUSL.

CueruienHoe HacnenoBaHue mnpu3HakoB. Paborsr T. Moprana. CremiieHHOe HacieI0BaHUE
ICHOB, HApYLICHUE CLEIUICHNUs MEX1y TeHaMu. XpOMOCOMHas TEOPHsI HaCJIEACTBEHHOCTH.
I'enetuka mnosa. XpOMOCOMHBIM MEXAaHHM3M OIPEAEICHUS Ioja. AyTOCOMBI M IIOJIOBBIE
XpPOMOCOMBI. ['OMOTramMeTHBI M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJIOBBIX
xpoMmocoM. HaciienoBanne npu3HaKoB, CHEIVIEHHBIX C I1OJIOM.

I'enotun kak 1nesnocTHas cucrema. [lnedorponus — MHOXKECTBEHHOE [EHCTBUE TIEHA.
MHoxecTBEeHHBIM ayulenu3M. B3aumoneicTBuEe HeaUIENbHBIX T'€HOB. KOMIIEMEHTapHOCTS.
Onucras. [Tonumepus.

I'eneTdecKkuii  KOHTPOJIb  PAa3BUTHUsL PACTCHMM, JKMBOTHBIX UM  YEJIOBEKa, a Takke
(U3MOJOrMUECKUX MPOLIECCOB, IOBEJCHMS W KOTHUTUBHBIX (yHKUuH. [‘eHeTmueckue
MEXaHU3Mbl CUMOMOT€HEe3a, MEXaHU3Mbl B3aMMOJAEUCTBUS «XO35IMH — Mapa3suT» U «XO35IMH —
MUKpOOHOM». ['eHeTHuecKre acreKThl KOHTPOJIS U U3MEHEHUS HacJIeICTBEHHON nH(popMaluu B
ITOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMoHCcTpannmn

IToprpetsr: I'. Menaens, T. Mopras.

Tabmuner u cxemsl: «llepBbiii u BTOpoil 3akoHBl Menpens», «Tperuit 3axkoH Mennens»,
«AHanuzupyolee ckpeuiuBanue», «HenoaHoe nomunupoBanue», «CLerieHHOe HacleI0BaHUe
NPU3HAKOB Yy Jpo3oduisy, «I'eHeTuka nona», «Kapuotun yenoseka», «Kapuotun apo3oduis,
«Kapuorun ntunsn», «MHOKECTBEHHBIN ajulenn3M», «B3anmoaeiicTBie reHoBy.

O6opynoBaHue: MOJAENb s JEMOHCTpAallUd 3aKOHOB €IUHO0Opasus THOpHIIOB IEPBOTO
MIOKOJIEHUSI M PACIICIUICHUS IPU3HAKOB, MOJENb JUIsl JEMOHCTPAIlMM 3aKOHA HE3aBUCHMOIO
HaCJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMHU CLEIUIEHHOTO HACJIE0BaH!sl [IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «/po3odumna».

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUSA Y
JIPO30(UITBD».

IIpakTnyeckas padora «/3ydyeHue pe3ynbTaToOB AUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(PUIIBD).
Tema 13. 3aKkoHOMepHOCTH U3MEHYHBOCTH

B3aumopeiicTBue renotura u cpeasl npu popmupoBanuu ¢penoruna. I3MeHYMBOCTh IPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBIE NPHU3HAKW. BHIbl W3MEHUMBOCTH: HEHACJIC/ICTBEHHAas W
HACJIEACTBEHHAS.

MoudukaonHas W3MeH4YMBOCTb. Ponb cpenpl B (opMupoBaHHM MOAM(DUKATUOHHON
u3MeHunBocTu. Hopma peakuuu npusHaka. BapuanuoHHbIN psn ¥ BapuanuoHHas kpuBas (B.
Horanucen). CpolicTBa MOIU(UKAIIMOHHOW H3MEHYMBOCTH.

I'eHoTunuueckass u3MeHYMBOCTb. (CBONCTBA TIE€HOTUIIMYECKOM  WM3MEHUMBOCTH. Buusl
TeHOTUINYECKON U3MEHYMBOCTH: KOMOMHATHUBHASL, MyTal[HOHHAS.
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KomOuHaTuBHasT M3MEHYMBOCTb. Meiio3 W TOJOBOM Mpolecc — OCHOBAa KOMOMHATHBHOU
U3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JAHUH T'€HETHYECKOTO Pa3HO0Opa3us
B [Ipe/ieJIax OJTHOTO BUJIA.

MyTanmoHHass U3MEHYMBOCTb. Buapl MyTauuii: TIE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W HMHAYUUPOBAHHBIE MYTalMHU. SIAepHbIE M IUTOILIA3MATHYECKHUE MYTallUU.
Comaruueckue W MoOJOBble MyTauud. [IpUUmMHBI BOSHUKHOBEHHMS MyTaluil. MyTareHbl M HX
BJIMSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAlMOHHOTO Ipouecca. 3aKOH IOMOJOTHYECKUX
psanoB B HaciencTBeHHoW u3MmeHumBocTH (H.M. BaBwiioB). BHesnmepHas W3MEHUYMBOCTh U
HACJIEJACTBEHHOCTb.

Onueenemuxa U 3SNUSEHOMUKA, POIb INUSEHEMUYECKUX akmopos 6 Hacie0o8anuu u
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOB.

JdemMoHCTpaunu

[Toptpertsi: I'. ne @pus, B. Noranucen, H. 1. BaBuios.

Tabmumer u  cxembl: «Buasl u3MeHYHBOCTHY», «MOIU(PUKAIMOHHAS W3MEHYUBOCTHY,
«KoMOnHaTHBHAS  H3MEHYMBOCTDY, «Meiio3y, «OmogoTBOpEHUEY, «I'eneTnyeckue
3a0o0JieBaHUs YeNIOBeKay, « Buapl MyTamuiiy.

O6opynoBaHue: UBble U repOapHble OSK3EMIUSIPHl KOMHATHBIX PACTEHUN, PUCYHKHU
(pororpadum) KUBOTHBIX C PATMYHBIMUA BUIAMU H3MEHUYUBOCTH.

JlaGopaTopHnasi padora «lVccienoBanue 3aKOHOMEPHOCTEH MOAU(PUKAITUOHHON U3MEHYNBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOIY.

IIpakTuyeckas padora «MyTanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YejiOBeKa

Kapuorun uvenoBeka. MexayHapoaHas mporpaMmma HCCIIEIOBaHUS F€HOMa 4ejaoBeKa. MeToasbl
U3YYCHHUS] TEHETHKM YeJOBeKa: TeHealloTHYeCKui, OJU3HENOBBIA, IUTOreHETHYECKUH,
MONYJIAIIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeTnueckuii. COBpPEMEHHOE OIpe/esieHue
T€HOTHUIIA: TOJHOT€HOMHOE CEKBEHUPOBAHWE, T'€HOTHUIMPOBAHHWE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencrtBenHsie 3a0ojieBaHUs 4YellOBEKa. [ €HHbIE W XPOMOCOMHBIE OO0JIE3HU
YyelloBeKa. bolie3HM ¢ HaclleICTBEHHOW MpeApacloiIoKeHHOCThIO. 3HAaY€HUE MEAMIIMHCKON
TeHETUKU B TPENOTBPALICHUH W JIEYCHHMH TEeHEeTHYEeCKUX 3a00NieBaHUM uenoBeka. Menuko-
T€HETUYECKOe KOHCYJIbTHpOoBaHHE. CTBOJIOBBIE KIETKU. [IOHSATHE «TrEeHETHYECKOro Tpy3ay.
DTHYECKHUE aCTIeKThI UCCIIEIOBAaHUN B 00JIACTU PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.
['enernyeckue (HakTOpbl TMOBBIIMICHHOW YYBCTBUTEIBHOCTH YeNOBeKa K (u3mueckoMy U
XUMUYECKOMY 3arpsA3HEHUI0 OKpYyKaromiel cpeabl. ['eHeTnueckas MpeapacrnonoKeHHOCTh
YEeJI0BEKa K MaTOJOTUSIM.

JleMoOHCTpanun

Tabmuelr u  cxembl: «Kapuotun uenoBeka», «MeTOAbl HW3Y4YEHHs] TEHETUKH YEIOBEKay,
«"eneTnueckue 3a001€BaHUS YETTOBEKAY.

IIpakTuyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHON.

Tema 15. Cenexuusi opraHu3sMoB

JomecTukanuus U cenekuus. 3apoxiaeHue celekiuu u nromectukanuu. Yuenue H. Y. BaBuiosa
o lleHTpax NPOMCXOXIEHUS U MHOT000pa3wsi KyJIbTYpPHBIX pacTeHuid. Ponb cenekuuu B
CO3JIaHUU COPTOB PAaCTEHUM M MOPOJ KUBOTHBIX. COPT, MOPO/IA, IITAMM. 3aKOH TOMOJIOTUYECKUX
pAnoB B HacnencTBeHHOM m3MeHunBocTH H. M. BaBuioa, ero 3HaueHue i CENEKIMOHHOM
paboTHI.

Metoapl ceneKunoHHOM paboTsl. McKyccTBEHHBI OTOOp: MacCOBBIM W WHAMBHIYaJIbHBIH.
OTtanbl KOMOWHAIIMOHHOW ceieKuu. VcnbiTanue Tmpou3BOAMTENCH MO MOTOMCTBY. OTOOp 1O
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TEHOTHUITY C TIOMOIIBIO OIIEHKH ()EHOTHIIa TOTOMCTBA U OTOOP IO TEHOTHITY C TIOMOIIIBIO aHATN3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIMOHHON padoThl. PainanmoHHbI 1 XUMUYECKUI
MyTareHe3 Kak HCTOYHUK MyTalud Yy KyJbTypHbIX ¢GopM opranu3moB. lcnons3oBanue
TEHOMHOTO PEIAKTHPOBAHUS U METOAOB pekoMOumHaHTHBIX JIHK 1is moirydeHwsi MCXOIHOTO
MaTtepuaa Jijisi CEJICKIUU.

[Toryuenue nonumuon1oB. BuyTpuBumoBas rubpuauzanusi. biuzkopoacTBeHHOE CKpellMBaHue,
i uHOpuauHT. HepoacTBeHHOE cKpeluBaHue, Uiu ayToOpuauHr. ['erepo3uc u ero npuyuHbL.
Hcnons3oBanue rerepo3uca B cenekuuu. Otaanénnas rudbpuausanus. [Ipeogonenue decriioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIIMHU PACTEHUN U KUBOTHBIX. «3e1E€HaAs pesoNoYUsy.
CoxpaHeHue ¥ U3yUYEeHHUE TeHETUUYECKUX PECYpCOB KYJbTYPHBIX PACTEHUM U UX JIUKUX POAUYEH
JUISL CO3JaHMsSI HOBBIX COPTOB M THOPHAOB CEIIbCKOXO3SHCTBEHHBIX KYIBTYp. H3yueHue,
coXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4ucie ¢ NpuUMeHeHUuem COBPEMEHHBIX Memo008 HAYUHbIX UCCAe008aHUL, Nepedosblx uoe u
NnepCcneKmuBHbIX MexHoI02UlI.

JdeMoHCcTpannmn

IToprpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II. Jlykpsauenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipel u cxembl: «LIeHTpBI MPOUCXOXKICHUS W MHOrooOpasus KyJIbTYPHBIX PACTCHHID,
«3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbl CEIEKLHUN»,
«Otnanéunas rudpuam3anusy, «MyTtareHesy.

JlabopaTopnass pabGora «l3yueHue coOpTOB KYJbTYpHBIX PAacCTEHUHl MU MOPOJA JOMALIHHX
JKUBOTHBIX).

JladbopaTopHasi padora «/3ydyeHne METOJIOB CEJIEKIIUN PACTEHUIN.

I[IpakTuyeckas padora «[IpuBrBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METOABI W JIOCTHKEHHUS CENEKIIMM PACTEHMM M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, TUNIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SIUCTBO, B 1a0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

Tema 16. BUOTEeXHOJIOTHA M CHHTETHYeCKAsI OMOJIOTHA

OOBEeKTHI, UCIOJB3yeMble B OHOTEXHOJOTHUH, — KIETOYHBIE ¥ TKAHEBBIE KYJIBTYPHI,
MUKpPOOPTaHU3MbI, HUX XapaKTepucTHKa. TpaauimoHHas OuOTexXHONOrus: XjeboreueHue,
MOJTy4YeHHEe KHUCIOMOJIOUYHBIX MPOIYKTOB, BUHOAENUE. Mukpoounoiaornueckuii cuures. OObEKThI
MHUKPOOHOJIOTHUECKUX TexHooruil. [[pon3BoicTBO Oelika, aMUHOKUCIIOT U BUTAMHHOB.
Co3nanne TEXHOJIOTH W WHCTPYMEHTOB IEJICHANPABICHHOTO M3MEHEHUS M KOHCTPYHPOBAHUS
TE€HOMOB C II€JIbIO TTOJIYYEHHUS! OPTaHU3MOB M MX KOMIIOHEHTOB, COJIEPKAIINX HE BCTPEUAIOIIUECS
B IIPHUPO/Ie OMOCHHTETHYECKUE Ty TH.

Kierounas wnHxeHepusa. MeToapl KyJIbTypbl KJIETOK M TKAaHEW pPACTEHUHM M IKUBOTHBIX.
Kpuobanku. Comarnueckas ruOpuan3zanus M coMaTH4eckuil smOpuorenes. lcmonb3oBaHue
rarjiouJIoB B CEJIEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonvsosanue
MOHOKNIOHANbHBIX U NOJUKIOHANbHLIX aHmumen 8 meouyuHre. VICKyCCTBEHHOE OIJIOJIOTBOPEHHE.
PexoHCTpyKIIMST SUNEKIETOK W KIOHUPOBAHHWE >KMUBOTHBIX. METOH TpaHCIUIAHTAIUU SIIEP
KIETOK. Texuonocuu 0300poeieHus, KyIbMUuUpO8aHus U MUKPOKIOHAILHO20 PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHAsi M TeHHas HHXeHepus. VICKyCCTBEHHBI CHHTE3 I'eHa M KOHCTPYHpPOBAHUE
pekomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHRKEHUS U TEPCIEKTHBBI
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XPOMOCOMHOW W TEHHOW WHXKCHEPUU. ODKOJIOTUYECKUE M OTHYECKHE MPOOJIeMbl TeHHOU
WHXECHEPUU.

Menununckue OunorexHosorun. [loctreHomnHas 1udpoas Memunuua. [II[P-aumarnoctuka.
Meta0OosioMHBI aHalIW3, TEHOLCHTPUYECKUIl aHalu3 TMpoTeoMa uejoBeKa JJs OLIEHKHU
COCTOSIHUSI €r0 370pOBbsl. Vcrosib30BaHHE CTBOJIOBBIX KIIETOK. TaprertHas Tepamnus paka. 3D-
OuoumxeHepusi JIs  pa3pabOTKM  (QyHAaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJOTHIA,
CO3MaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOro OWOMPUHTUHTA U
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

CozlaHue BEKTOPHBIX BaKIMH C LEJIbl0 oOecrnedyeHrus KOMOMHMPOBAHHOW 3alIUTHl  OT
Bo30yauteneir OPBU, ycraHoBieHHEe MOJIEKYJISIPHBIX MeXaHU3MOB (yHkimonupoBanus PHK-
COJIepKAINX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMAcHbBIE 32a00JIeBaHMsI YeTIOBEKA U )KUBOTHBIX.
JdemMoHCTpaunu

Tabmunpl u cxembl: «lcnonab30BaHME MUKPOOPTaHW3MOB B MPOMBIIIEHHOM MPOU3BOJICTBEY,
«Knerounas nHxxeHepus», «['eHHass HHKEHEPU».

JladopaTopnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTHI).

IpakTuyeckas padora «llonyyeHue MOJIOUHOKHUCIBIX MPOLYKTOBY.

Jkekypeusi «buotexHonmorus — BaxHeWIIas MPOU3BOAUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOIrMYECKOE MPOU3BOICTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIOTHH
OpomtonmonHas Teopuss Y. [lapsuna. Ilpennocbulku BO3HMKHOBEHMsI JapBUHM3MaA. JKu3Hb U
Hay4Has neareabHocTs Y. JlapBuHa.

JBxymue cuibl 3BodONMM BUIOB 1o Y. [lapBuHY (BbICOKask MHTEHCHBHOCTb Pa3MHOXEHHUs
OpPraHU3MOB, HACIEJICTBEHHAas W3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAaHUE, €CTECTBEHHBIM U
HCKYCCTBEHHBIN O0TOOD).

Od¢opmnenne cunrerndyeckoid Teopuu sBomtouun (CTDI). HeiirpanbHas Teopus 3BOJIIOLUU.
CoBpeMeHHas 3BOJIOLMOHHAs OMONOTUs. 3HauU€HHE HBOJIOIMOHHON TEOpUH B (OPMHPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoOHCTpanuu

[Toptpetsr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, Y. JlapBun,
C. C. Yerepukos, U. . HImansraysen, . Xonneiin, . K. benses.

Tabmuuel u cxemsbl: «Cuctema xxuBoii npupos! (o K. Jlunuero)y, «JlecTHHIA KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3m GOpMHPOBaHUS TPUCIIOCOOICHUM Y PAaCTEHUN W JKUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapmpyta myrtemectsus Y. lapBunay, «Haxomkm Y. lapBunayn,
«Dopmbl 60pbOBI 3a cymecTBoBaHUe», «[lopoasl romybei», «MHoroobpasue KyJIbTypHBIX HhopMm
KanycTel», «Ilopoabl JOMalHUX >KUBOTHBIX», «Cxema oOpa3oBaHUS HOBBIX BUAOB (rmo Y.
HapBuny)», «CxemMa COOTHOLIEHHS JBIXKYIIUX CHJI 3BOJMIOLMN», «OCHOBHBIE TIOJOKEHUS
CUHTETHUYECKOI TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Boonusi 1 €€ pe3yJbTaTbl

[Tomynsmuss kak DdJeMeHTapHass eaMHuLa HBOMoLMHA. (COBpPEMEHHBIE METOABI OLICHKH
FEHETUYECKOTO pa3HO00pa3us U CTPYKTYyphl nonyisiuil. MismeHnenune reHopoHaa MOMyYJISIUN KaK
AJIEMEHTApPHOE SBOJIOLMOHHOE SIBIICHHE. 3aKOH TeHeThdeckoro pasHoBecus [[x. Xapam, B.
Baitnbepra.

OneMmeHTapHble  (GaKTOpbl  (IBMKYIIME CHJIBI)  ABOJIONMH. MYTAalMOHHBIM  mpoIecc.
KomOunatuBHass m3MeHUMBOCTh. [[peiid TeHOB — ciy4ailHble HEHANpPaBJIICHHBIC W3MEHEHUS

16



gacToT ayteneil B momymsuusx. JddexkT ocHoBarens. IDggexm OYmMuLIOUHO020 20PabIUIKA.
CHuoicenue eememuuecko2o paznooopaszus. npudunsl u creocmeus. Illposenenue 3¢gpgexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Mwurpanuu. M30msmus  momyssiui:
reorpaduueckast (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoyKTUBHA).

EcrectBenHblii 0TO0p — Hampamisonmii gaktop 3Bomounu. @opMbl €CTECTBEHHOro 0oTOOpa:
JOBWDKYIIUH, CTaOWIM3MPYIOIMMK, paspeiBaomuii  (nu3pynTtuBHbii). [lomoBoit  otGop.
Bo3HUKHOBEHHE U 3BOJIOIUS COLMATBHOIO MOBEICHUS KUBOTHBIX.

[Ipucnoco0IeHHOCT,  OPraHU3MOB  Kak  pe3yJbTaT MHKPOIBOMIONMH. BoO3HHMKHOBEHHE
MPUCTIOCOOICHU y opraHu3MoB. ApoMopdo3sl U uanoaaanrtanuu. [Ipumepsl npucnocobaeHuit
y Opranum3MoB: Mopdosnorndeckue, (QHU3NOIOrHYECKHE, OWOXMMHUYECKUE, MOBEICHUECKHE.
OTHOCHUTETBHOCTH MPHUCIIOCOOICHHOCTA OPTaHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BugoobpazoBanue Kak pe3ynbTaT MUKPOIBOIIONUH. M30msius
— KJII04eBOH (akTop BuaooOpazoBanus. [lyTu u cnocoObl BU1000pa30BaHUs: alIONaTPUIECKOE
(reorpadudeckoe), CcHUMIATPUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE» (ITOJIUTLIONIU3AINS,
ruOpuau3anys). JuTeabHOCTb YBOTIOIUOHHBIX ITPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0Pa3Hsl.

Ponp  sBomonuoHHOM  Omonmoruu B pa3pabOoTKe  HAy4YHBIX  METOJOB  COXpaHEHUS
O6nopazHooOpasuss. MUKPOIBOIIONUS W KOIBOJIOIUS IMAPa3HTOB W HMX XO3s5i€B. MeEXaHHU3MBI
(GOpMUPOBAHUS YCTOWIMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEH.

JdeMoHCcTpannmn

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuubl u cxembl: «MyTanOHHas H3MEHUYUBOCTHY, «llOMyIsIIMOHHAS CTPYKTypa BHIA»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepray», «/IBuKyliue CHJIbl  3BOJIOLUNY,
«OJKoNoruueckas HU30JSIIUs MOMyJsuil ceBaHckor ¢openn», «l['eorpaduyeckas wuzonsuus
JMCTBEHHUIIBI CUOMPCKOM W JIMCTBEHHULBI Jaypckoiy, «llomynsinnonHble BOJHBI YHCIEHHOCTH
XUIIHUKOB M JKepTB», «(CxemMa JeWCTBHS €CTECTBEHHOro oT0opa», «Dopmbl OOprOBI 3a
CyLICCTBOBAHUEY, «MHnycTrpuanbHeli MEJIaHU3 MY, «Kussle HCKOIIa€MBIEY,
«IIoKpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemympexnaromas oOkpacka XHUBOTHBIXY,
«®Duznonoruueckue agantanun», «IIpucnoco6iIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCThY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CrpykTypa Buga B npupoae», «CrnocoObl
BUJ000pazoBanus», «l'eorpapuyeckoe BHUI00OOpa3oBaHME TpEX BUIOB  JIAHABIIICH»,
«DKOJIOTHYECKOE BHJI000pa3oBaHMe BHMJOB CHHUI, «llomumiouasr pactenmii», «KamyctHo-
pelleuHbli THOpUI.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydesia ITHUIl W 3Beped ¢
IpUMepaMu pa3jNyYHbIX MPUCIIOCOOJIEHNH, Yydyena NTHIl U 3Bepel pa3HbIX BUIOB, repdapuu
pacTeHui GJIM3KUX BUI0B, 00Pa30BABIINXCS PA3IMUHBIMU CIIOCOOAMH.

JlaGopaTopHas pa6ora «BpisiBIeHHEe H3MEHYMBOCTH y 0COOEH OJTHOTO BUA».

JladopaTtopnass  pa6ora  «[IpucnocoOGneHuss  OpraHu3MOB W  HUX  OTHOCHUTEJIbHAS
[1EeJIECO00PA3ZHOCTHY.

JlaGopaTopHnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3sosionusi H €€ pe3yJbTaThl

Metoapsl u3ydeHus MakposBomonuu. IlaneoHTonormdeckre MeETOJbl H3YYEHHsS HBOJIOLHUU.
[Tepexonubie Gopmbl M PUIIOrEeHETUYECKUE PSAIBI OPTaHU3MOB.

Buoreorpaduyeckre MeToasl nzydeHus spoironuu. CpaBHeHue ¢uiopsbl U (payHbl MaTepUKOB U
ocTpoBoB. buoreorpapuyeckue odnactu 3emnu. Bunbl-3HIEMUKN U PETUKTHI.
OMOpPHOJIOTHYECKHME M  CPaBHUTEIBHO-MOP(HOIOTUYECKUE METOJAbl M3Y4YEHHUS HBOJIOLHUU.
['eHeTnyeckue MeXaHU3MbI DBOJIOLMH OHTOT€HE3a U MOSBJICHHS SBOJIOIMOHHBIX HOBILIECTB.
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['oMonornyHbie U aHAJIOTMYHbIE OpraHbl. PyrMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO-
reHeTUYeCKne, OWOXMMHUYECKHE ¥  MaTeMaTH4YeCKHe METOAbl HM3yYeHHUs  DBOIIOLUU.
['omonoruynsbie rensl. CoBpeMeHHbIE METO/IbI TIOCTPOCHUS (PHIIOT€HETUYECKUX JIePEBbEB.
XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS TEHOMOB.

OO6mue 3akoHOMEepHOCTH (TIpaBWIa) 3BONIONUU. [Ipunyun cmenvt ¢gyuxyuti. HeodpaTumocTtsb
IBOJIIOLIMU. AfanTUBHAA paananusi. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLINH.

JemMoHCTpauMu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroiuiep, J. ['ekkensb.

Tabmumpl 1 cxembl: «DUIOTEHETUYECKUA psAI JIOMAAN», «APXEONTEPUKC», «3Bepo3yObnle
sepby, «Creronedansn, «Puanodurey, «CeMeHHbIC TAOPOTHUKNY, «buoreorpaduueckue
30HBI 3emun», «[peiid koHTHHEHTOBY», «PemukThl», «HawampHble CTagmuu 3MOPHOHATBHOTO
pa3BUTUS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE W  AHAJOTMYHBIE  OpPraHbD,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHbIE HAOOpHI YesloBeKa M MIuMIaH3e», «l1aBHbIE
HaIpaBJICHUS 3BOIONUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJTIOLIUN.

OOGopyaoBaHue: KOJUICKIIUU, repOdapru, MYJISKA MCKOIMAEMBIX OCTaTKOB OPTaHU3MOB, MYJISKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJJIEKIIMM HACEKOMBIX.
Tema 4. IIpoucxoxieHue 1 pa3BuTHE KU3HU Ha 3emie

Hayunbie runote3sl mpoucxoxACHUs XU3HU Ha 3emie. AOuoreHe3 u nancnepmusi. Jlonaydnoie
NPEJICTaBICHUsI O  3apOXKAEHUM  KU3HM  (KpealuoHu3Mm). ['umoresa  MOCTOSHHOTO
CaMO03apOoKJICHUs )KU3HU U €€ onpoBepkeHue onbitamu . Penu, JI. Cnamnanuanu, JI. [Tacrepa.
[TpoucxoxaeHue KU3HU U aCTPOOUOITIOTHS.

OcHoBHbIE 3Tanbl HEOpraHudeckod HsBosrouuu. llnanerapHas (Treosioruyeckas) 3BOJIOLUS.
Xumudeckasi dBOJIONMS. AOHOTEHHBIN CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTraHMYECKHX.
Oneir C. Mumnepa u I'. FOpu. OOpazoBanue mnoiumepoB u3 MoHomepoB. KoarepBaTHas
runore3a A. W. Onapuna, rumote3a mnepBuuHOro OynboHa JIk. XonaeiHa, reHeTHuYecKas
runoreza I'. Mémnepa. Pubosumsr (T. Yex) um rumoreza «mupa PHK» V. T'mnGepra.
®dopmupoBaHre MeMOpaH U BOBHUKHOBEHUE TTPOTOKIIETKH.

Ucrtopus 3emnu u Metoasl € uzydyeHus. Mckonaemble opraHnyeckre OCTaTKU. ['eoxpoHonorus
u eé meroapl. OTHOcUTEIbHAS W a0CONIOTHAs TEOXPOHONOTHA. [ 'eoXxpoHOmOrHYecKas IIKana:
DOHBI, APBI, IEPHOIBI, STTOXH.

Havanbnpie sTambl opranuyeckoil sBomtouuu. llosiBieHne W 3BONIOLMS TEPBBIX KIETOK.
Oponrouss Metabonu3Ma. Bo3HHMKHOBeHHE TMepBBIX 3KocucTeM. CoBpeMeHHbIE MUKpPOOHBIE
OMOMNEHKKM Kak aHajor mepBbiX Ha 3emiie coobmectB. Crtpomartonutsl. [IpokapuoTel u
9YKapUOTBHI.

[Tpoucxoxnaenue 5sykapuoT (cuMOuoOreHe3). DBOJIOLMOHHOE IPOMCXOKIECHUE BHPYCOB.
[IpoucxoxaeHre  MHOTOKJIETOUHBIX  OpPraHu3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TpyIIl
MHOT'OKJIETOYHBIX OpPTraHU3MOB.

OcHoOBHBIE 3Tanbl BOJNIONUHN BbICIIUX pacTeHUil. OcHOBHbIE apoMop(do3bl pacTeHuil. Brixon
pactenuil Ha cymy. [losiBiIeHuE CMOPOBBIX PAacTEHWd W 3aBO€BaHWE UMHU Cyld. CeMeHHbIE
pactenus. [IporcxoxneHne BETKOBBIX PACTEHUH.

OCHOBHBIE 3TaIlbl YBOTIOIUHU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(}O3bI )KUBOTHBIX. BeHackas
dayna. KemOpuiickuii B3pbIB — OSIBJICHUE COBPEMEHHBIX THUIOB. [IepBbie XOp0BBIEC JKUBOTHBIC.
Kuzup B Boge. OBoironus MO3BOHOYHBIX. [lpoucxoxknenue ampuOuii u  penTHIIHM.
[TpoucxoxaeHne MIEKOMHUTAIUX W NOTUI. [lpuHnun kmrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH H MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emiie MO 3paM W TEepUoJaM: apxei, MPOTEepOo30u, Maeo30i, ME3030i,
KaitHO30M. OOImIas xapakTEepUCTHKAa KIUMara M TeOJIOTMUeCKHX TporeccoB. [losBnenue u
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pacuBeT XapaKTepHBIX OPraHU3MOB. YTJe0oOpa3oBaHHE: €ro YCIOBHs M BIMSHUE Ha Ta30BBINA
cocTtaB aTMoc(hephl.

MaccoBble BBIMUPAHHMS — 3KOJIOTMYECKHE KpHU3HUCHl mpouwioro. llpuumHsl u creactBus
MacCOBbIX BbIMHpaHHi. COBPEMEHHBIM KOJIOTHUECKUN KpU3HC, ero ocoOeHHocTH. [Ipobiema
coxpaHeHHs OMopa3HooOpa3us Ha 3emiie.

CoBpeMeHHass cuCTeMa OpraHUYecKoro wmwupa. I[IpuHIMIIBI KIacCU(pHUKAIMU OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIIBI OPraHU3MOB.

JemMoHCTpaunu

[Toptpeter: ®@. Peau, JI. Cnamnanuanu, JI. Ilacrep, . . MeunukoB, A. 1. Onapun, JIx.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penm», «Cxema omberta JI. Ilactepa mo u3yueHUO
caMoO3apokJIeHusl ku3Hm», «Cxema omnbita C. Mumnnepa, I'. FOpu», «OTansl HeopraHM4ecKou
3BOIIOLMNY, «l'eoxpoHosiornueckas mkanay, «HauanpHble 3Tanbl OPraHUYECKON 3BOJIIOLUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cuMOHMOreHe3a», «CucremMa >KUBOW HPUPOIBD),
«Ctpoenne Bupyca», «Apomopdo3bl pacteHuit», «PuHMOMUTHY, «OXHOKIETOUHBIC
BoZOpoCIN», «MHOIrOKIETOUHble BOAopocin», «Mxuy», «llanmoporHuku», «l'onoceMeHHbIE
pacteHusi», «Opranbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS KHUBOTHOTO MHpPay,
«ApomMopho3sl  KHUBOTHBIX», «[Ipocteiimme», «KumeunononoctHeiey, «Ilmockue dyepBu»,
«YneHucToHorue, «PBIOBIY, «3eMHOBOJHEICY, «IIpecMbIkaromuecs», «IITrmeny,
«Mnekonuratomuey, «Pa3BuTue KM3HM B apXxeWckol spey», «Pa3BuTue IKHM3HU B
MPOTEPO30MCKON 3pe», «Pa3BuTue KU3HU B MNaAICO30MCKOM 3pey», «Pa3Butue Ku3HU B
Me3030MCKOl 3pey», «Pa3Butue XU3HM B KailHO30MCKOM s3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOIr0 MUPA».

ObopynoBanue: repdapuu pacTeHUM Pa3IUYHBIX OT/AEIOB, KOJJICKIMU HACEKOMBIX, BIAKHBIE
npenaparsl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUU UTJIOKOXKHUX, CKEJIEThl TO3BOHOYHBIX
JKUBOTHBIX, Uydeda NTHUI U 3Bepel, KOJUIEKIIMM OKAaMEHEJOCTEH, IOJIE3HBIX HCKOMAeMbIX,
MYJISKU OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnasa JabopatopHas pabora «MogenupoBanue oneitoB Munepa—tOpu no
U3yYEHHUIO Aa0MOT€HHOI0 CHHTE3a OpPraHNYeCKUX COeIMHEHH B IEpBUYHOM aTMochepey.
JlabopaTopnasi paGora «/3ydyeHue u onrucaHue UCKOMAEMbIX OCTATKOB JPEBHUX OPraHU3MOBY.
IIpakTuyeckas padora «/3yuyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUI pa3HbBIX OT/EIOBY.
IIpakTnyeckas padora «/3yyeHne ocOOEHHOCTEN CTPOECHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema 5. IIpoucxoxkaenue 4ea10BeKa — aHTPONOreHe3

Pa3nensl n 3anaun aHTponosoruu. MeToibl aHTPOTIOIOTHH.

CraHOBJIEHHE TMIPEJICTaBICHUM O TPOUCXOXKICHUM 4YeJOBEKa. Pelnuruo3Hele BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxozcTBO uenoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE TOJIOKEHUE 4eioBeka. CBUAETENbCTBA
CXOJCTBa YEJIOBEKa C JKUBOTHBIMU: CPaBHUTEIbHO-MOP(OIOTHYECKUE, SMOPHUOIOTHUECKUE,
duznonoro-onoxumMuueckue,  nopeneHdyeckue.  OTauyMs  yemoBeKa  OT  JKUBOTHBIX.
[TpsiMOXOXKIAEHNE M KOMIUIEKC CBS3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra U
BTOPOM CUTHAJIbHOW CHUCTEMBI.

JBuxyume cuibl (akTopbl) aHTpoOIoreHesa: Ouojormyeckue, coruaibHblie. COOTHOIIEHHE
OMOJIOTHYECKUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OCHOBHBIE CTaJAMM aHTpOIOreHe3a. PaHHUE yenoBeKooOpa3Hble 00€3bsiHbI (IPOKOHCYIBI) U
paHHUE MOHTHJIBI — OOIIME MPeIKU YeIOBeKOOOpa3HbIX 00e3bsH M JII0JIe. ABCTPAJIOMUTEKH —
JIBYHOTHE TpeaKu JiroAeil. YeloBek yMelbld, MepBble U3TOTOBICHHUS Opyauil Tpyna. Yemosek
MPSIMOXOJSIIITUN M TIEPBBIA BBIXOJ JIFoAeH 3a mpenensl Adpuku. UenoBek reiaenbOeprekuii —
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00U IpeoK HEeaHIepTAIbCKOTO YEJIOBEKa U YeJloBeKa pa3yMHOro. YenoBek HeaHepTalbCKuit
Kak BHUJ JIFOJECH XOJIOJHOrO Kiaumara. YeraoBeK pa3yMHbIA COBPEMEHHOI'O THINA, AEHUCOBCKUU
YeJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamu A¢puku. [laneorenernka u najgeoreHoMMKa.
OBOJIIOLIMSA  COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBIH 0TOOp B MOMYJSILMAX 4YEJIOBEKA.
MyTanuoHHbIi npouecc U noauMopdusm. TlonynsuoHHbIe BOIHBI, Apeii() reHOB, MUTPALUS U
«a(h ekt ocHOBaTENSH» B MOMYJISIIUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [Tonstue o pace. bonpime pacel: eBponeoniHas (eBpasuiickas), aBCcTpaio-
HerpouaHas (3KBaTOpHUaibHas), MOHIOJIOMJHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u nytu
pacceneHus 4ejoBeKa 1o IuiaHere. EnuHcTBO YenoBeueckux pac. HaydyHas HECOCTOATEIBHOCTD
pacusma. [IpHrcrocobIeHHOCTh YeIoBeKa K pa3HbIM YCIOBHSM OKpY»Karoliel cpensl. BriusHue
reorpaduuecKkoii cpesl U aperida reHoB Ha MOP(OIOTHIO U PU3UOIOTHIO YETIOBEKA.
MexaucuuIuinHapaple  MeToAbl B (u3ndeckoil  (OMonoruyeckoi)  aHTPOIOJIOIHH.
OBOJIOUMOHHAsA ~ AHTPOIOJIOTHS M IMAJICOAHTPOIOJIOTHS  YEJIOBEYECKUX  IOIYJIALHUM.
buocouuanbHple  HcciaeAOBaHHMA ~— OPUPOJbI  denoBeka.  VccinepoBaHuMe — KO3BOJIHOLUU
OHMOJOrN4YECKOro U COLMAIBHOIO B YETIOBEKE.

JdeMoHCcTpannmn

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer  w cxeMbl:  «MeToasl  aHTpomoJiorun»,  «[OJIOBHOW  MO3T  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB, «CKENeT YeloBeKa M CKEJeT MIMMIIaH3e», «PyIuMeHTs u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPOIOrEHE3a», «ODBOJIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «4eaoBek yMmenblin», «HenoBek NpAMOXOAAIINN», «leHUCOBCKUN YEIIOBEK»
«Heanpepranbipl», «KpoMmanboHIb», «llpenku udenoBekay, «IOTambl 3BOJIIOLUU YEIOBEKAY,
«Pacel yenoBekay.

OO6opynoBaHue: MYJSDKM OKaMEHEJOCTeH, NpeAMETOB MaTepHalbHONW KyJIbTYpbl IPEIKOB
4eJoBeKa, penpoaykiuu (pororpaduu) KapTuH ¢ MHQOIOrHMYECKMMH U OHOIeHCKUMU
CIOXKETaMH MPOUCXOXKACHUS YelloBeKa, poTorpapuu HaxXo/I0K UCKOMAeMbIX OCTAaTKOB YENIOBEKa,
CKEJIeT 4eJIOBEKa, MOJIEb Yeperna 4elloBeKa M ueperna LIMMIaH3€, MOJENb KHCTHU YeloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MIPEIKOB YEIOBEKA.

JlaGopatopnas padora «lI3yueHne ocoOeHHOCTEN CTPOECHHUS CKEJeTa YellOBeKa, CBSI3aHHBIX C
HPSIMOXOXKIACHUEM.

IIpakTuyeckas padora «/3yuyeHne 3K0JOTHYECKUX afanTalui YeTOBEKaY.

Tema 6. Jxonoruss — Hayka 0 B3aHMMOOTHOIICHHMAX OPraHW3MOB M HAaJOPraHWU3MEHHBIX
CHCTEM C OKpY KaloLen cpenou

3apoxaeHue U pazBuTHe dkoyioruu B Tpyaax A. 'ymbonbara, K. @. Pynwse, H. A. Cesepiiona, J.
I'exkens, A. Tencnu, B. H. Cykauésa. Pa3aensr u 3amaun skonorun. CBs3b IKOJIOTHH C JPYTUMHU
HayKaMH.

Metoapr sxonoruu. [loneBble HaOMIOAECHUSA. DKCIEPUMEHTHI B HKOJIOTHH: TNPUPOAHBIE U
naboparopHble. MoenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpY:Karolllel Cpelibl: JOKaJIbHBIH,
PETHOHANILHBIN U TJI00ATLHBIN.

3HaueHUE HKOJIOTMYECKHUX 3HAHWM JJI 4YeloBeKa. JKOJIOIMYECKOE€ MHUPOBO33PEHHE KaK OCHOBA
CBsA3€H YeoBeuecTBa ¢ MpUpoAoi. POpMUPOBAHUE FKOJIOTHUECKON KyJIbTYPbl U 3KOJIOTMYECKON
rPaMOTHOCTH HaceJIeHHUS.

JleMoOHCTpanun

[Toptpetsr: A. I'ym6omnbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumpl n cxembl: «Pazmensl skomorum», «Metoasl 3konorum», «CxemMa MOHHUTOPHMHTA
OKPYXAaIOIIEH CpeabD».
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JlabopaTopHasi padora «3yueHrne METOA0B 3KOJIOTMUECKUX UCCIEIOBAaHUN.

Tema 7. OpranusmMsl U cpea 0OMTAHUA

Okonoruyeckre (GakTopbl U 3aKOHOMEPHOCTU uX aAedcTBHs. Kiaccuduxanus 3K0IOrndeckux
(akTopoB: abHOTHYECKHE, OMOTHUYECKHE, aHTpoIloreHHble. O01ue 3aKOHOMEPHOCTH JEHCTBUS
skonoruueckux (akropos. [Ipasuno munumyma (K. Hlnpenrens, 0. JInbux). ToraepaHTHOCTS.
OBpHONOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotndeckue ¢aktopsl. CBeT Kak 3koyiormueckuii (akrop. [leficTBue pa3HBIX YYacTKOB
COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKHE TIPYIIBl PACTEHUM W >KUBOTHBIX IIO
OTHOILEHHIO K cBeTy. CuUrHasibHas posb cBeTa. DOTONEepHOAN3M.

Temmeparypa kak odkosnorndeckuid akrop. JlelicTBme TtemmepaTypsl Ha OpPTraHU3MBL
[TolKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.
BrnaxxnocTh kak skonorunueckuil ¢pakrop. Ilpucnocobnenus pacreHuil K noagepkKaHu0 BOJHOIO
6ananca. Knaccudukanus pacteHuil mo oTHomeHuro K Boze. IlpucnocoOneHns *KUBOTHBIX K
M3MEHEHHUIO BOJAHOIO PEKUMa.

Cpenpl oOWTaHUS OPTraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IIOYBCHHAs, TIyOMHHAs
HOJIOYBEHHAs, BHYTpHOpraHu3MeHHas. DPU3MKO-XMMUYECKHE OCOOCHHOCTU cpel OOuTaHus
opranu3MoB. [IpucrnocobiaeHns opranu3MoB K )KU3HU B pa3HbIX cpejiax.

buonoruueckue putmbl. BHemHue u BHyTpeHHUE PUTMBbL. CyTOUHBIE M TOJUYHBIE PUTMBIL.
[Tprcnioco0IeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHUSAM YCIOBUH JKU3HHU.

XKuznenusie ¢opmbl opranu3moB. [lonsrtue o >xu3HeHHOW ¢opme. JKuzHeHHbIE (DOPMBI
pacTeHMil: nepeBbs, KyCTApHUKH, KyCTapHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJIETHUE TpPAaBBIL.
Kuznennole (GOpPMBI IKUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’dpOOMOHTHL. (OCOOSHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue QaxTopbl. Buapl OMOTHUECKUX B3aUMOIECHCTBUI: KOHKYPEHILMs, XUIIHUYECTBO,
cumMOno3 u ero Qopmbel. [lapasutusMm, Koomepamus, MyTyaau3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduueckue  B3aumMoneHcTBUS  (TONHUYECKUE,
dopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aUMOJICHCTBUU MJisi CYIIECTBOBAHMS
OpPraHu3MOB B cpejie oouTanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

JleMoHCTpanun

Tabmuie! u cxembl: «Kosoruyeckue pakropbn, «CBETOBON CHEKTPY, « DKOJIOTHYECKUE TPYTIIIbI
JKUBOTHBIX [0 OTHOLIEHHIO K CBETY», «TenJoKpOBHbIE KUBOTHBIE», «XOJOAHOKPOBHBIE
KHUBOTHBIEY, «DHU3HOIOTHYECKHE aJanTallud XHUBOTHBIX», «Cpeabl OOMTaHUS OPraHU3MOBY,
«buonornyeckue puTMbD, «KuzneHHble GOpMBI pacTeHUI», « K13HEHHBIE (POPMBI JKUBOTHBIX),
«IJKocuCcTeMa IUPOKOIMCTBEHHOIO Jieca», «DKOCHUCTeMa XBOiHoro necay, «llemu nurtanusy,
«XunanvectBoy, «Ilapazutuzmy, «Korkypermus», «Cumonos», «KommeHncamuzmy.
Ob6opynoBanue: repbapuu pacTeHU M JKUBOTHBIX, IPUCHOCOOIEHHBIX K BIUSHHUIO PA3TUYHBIX
HKOJIOTHUECKUX (aKTOpPOB, repOapuul CBETONIOOUBBIX, TEHETIOOMBBIX M TEHEBBIHOCIUBBIX
pacTeHUi, CBETOIOOUBbIE, TEHEIIOOMBBIE Y TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHus, repoapun
U KOJUIEKIIMH TEIJIONIOOMBBIX, 3UMOCTOMKNX, MOPO30YCTOMYMBBIX PACTEHMH, yydena NTHUI] U
3Bepeil, repbapuM pacTeHHil, OTHOCALIMXCA K TUrpoduTaM, Kcepoduram, Me3opuTaMm,
KOMHATHBIE PAaCTeHUs JAHHBIX T'PYMI, KOJUIEKIIMU >KMBOTHBIX, OOMTAIOIIMX B pasHBIX cpenax,
rep6apuy U KOJUIEKIIMM PACTEHUU U KUBOTHBIX, O0NAAIONIUX YepTaMu MPHUCIIOCOOIEHHOCTH K
CE30HHBIM H3MEHEHHUSM YCIOBUH >KM3HH, repOapuy M KOJJIEKUHWH PACTEHUH M >KUBOTHBIX
pPa3IMYHBIX KU3HEHHBIX (OpPM, KOJUIEKIMH JKUBOTHBIX, YYAaCTBYIOIIMX B pa3IMYHBIX
OMOTHUYECKUX B3aUMOJICHCTBHUSX.

JladopaTopHasi padoTa «BrisiBiIeHHE TPUCTIOCOOICHU OPTaHU3MOB K BIIUSTHHIO CBETaY.
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JlabopaTopnasi pabGora «BpIsBIeHHE NPUCTOCOONEHUN  OPraHM3MOB K  BIUSHHUIO
TEMIIEpaTypPbI».

JladopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUH U3 PA3HBIX MECT OOUTaHUSD.
Tema 8. JkoJiorusi BUA0B U MOIYJIS UM

DKOJIOTHYECKUE XapaKTepucTuku nomyssiiuu. [lomynsius kak Ouosiornueckas cucrema. Porib
HEOJTHOPOJHOCTH Cpenbl, (U3MYecknx OaphepoB M OCOOEHHOCTEH OWOJOTHH BHIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyJIsiiiuii. OCHOBHBIE TOKA3aTENIN MOMYJISIIIH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs W IOJOBas CTPYKTYypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DKkoyiorudeckasi CTpykTypa mnomyisuud. OneHka YUCICHHOCTH MOmyJsiuu. JuHammuka
MOMYJSIUKUN U €€ peryysiuusa. buotndeckuii moTeHuran nonyiasiuud. MoaennpoBaHue TUHAMUKA
nonyysauuu. Kpusbsle pocta uyucnenHoctu nonyisuud. Kpusele BbDKuMBaHMSA. Perymsnus
YHUCIIEHHOCTU TMOIMYJISIIMMA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALUIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (I- u K-crparerun).

[Torsithe 00 9KOJOTMUYECKOM Hume Buga. MecrooOutanue. MHOroMepHass MOICIH
skosiornyeckot Humm k.M. Xarunncona. Pasmepsl skonoruueckoit Huiu. [loteHiumansHas u
peann30BaHHas HUILIU.

Bun kak cucrema nomynsuuii. Apeanbl BUIOB. Buapl M MX KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU MOBEJIEHUS U MHUIpalui KUBOTHBIX. bHoJOrnueckre MHBA3MM UyKEPOIHBIX
BU/JIOB.

JleMoOHCTpanun

IToptper: Ix. M. XaTunHCOH.

Tabmuipl U cxeMmbl: «ODKOJIOTHYECKHE XapaKTEePUCTUKH momynsauuny, «lIpoctpancTBeHHas
CTpYKTypa mnonyisiuun», «Bo3pactHble mnupamuasl nomyisiuumn», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3eMJIM PAa3UYHBIMH OpraHuzMamu», «Monaenb skonmornueckord numm Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmocoOaeHus ceMsH pacTeHUN K PacCeNECHUIO.

Tema 9. JkoJ10rHusA CO001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranusmMoB. buorneHo3 u ero crpykrypa. CBs3M MeX1y OpraHM3MaMu B
OuoreHose.

Dxocucrema kak oTkpeitas cucrema (A. k. Tencnu). @yHKIHOHANBHBIE OJOKH OpraHU3MOB B
HKOCHCTEME: TPOAYLEHThI, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHH. Tpodudeckue
nenu u cetu. Abuotuyeckue Omoku skocucteM. [TouBbl U Wbl B 3KOcucTeMax. Kpyrosopor
BEILECTB U MOTOK YHEPTUU B IKOCHUCTEME.

OCHOBHBIE TIOKa3aTeNM 3IKOCUCTEMBI. buomacca W OpOAyKUHA. DKOJOTUYECKHE MHUPAMUIbI
yucesl, OMomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu. HampaBieHHBbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIlecCHU. llepBUUYHBIE U BTOPUYHBIE CYKIIECCUU U HX
NPUYUHBL. AHTPONOTEHHBIE BO3JCHCTBHS Ha Cykieccud. KiuMakcHOe COOOMIECTBO.
bropa3znoobpasue 1 moaHOoTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.
[IpupoaHbie HPKOCHCTEMBI. JKocucmemvl 03Ep U peK. IKocucmemvl Mopeu U OKeaHo8.
DKocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPONIOTEHHBIE ~ 3KOCHCTEMBL.  ArposkocucreMa.  ArpoueHo3.  Paznmuuuma — Mexnay
AQHTPOIIOIE€HHBIMU U MPUPOIHBIMU SKOCUCTEMAMH.
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Yp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI YypOoskocucreM. [opoackas ¢iaopa u QayHa.
CunaHTponuzanusi ropoAckoil ¢ayHel. buomormueckoe W XO3MHCTBEHHOE 3HAa4YCHHUE
arpo’KOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHHUS OCHOBHBIX B3aMMOJEHCTBHM OpPraHM3MOB B 3KOCHCTEMaXx.
Ponv kackaonoeo s¢hghexma u 6u006-30ughuxamopos (kurouesvix 6ud08) 8 PYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPIUM U BEIIECTB MEXAY CMEKHBIMH 3KOCHCTEMaMH. Y CTOMYMBOCTH
OpPraHU3MOB, MOMYJSALIUM M SKOCHUCTEM B YCIOBHUAX €CTECTBEHHBIX U aHTPONOICHHBIX
BO3JICHCTBUI.

Mexanusmbl 6030eticmeus 3a2pA3HeHUli pa3HbLIX MUNO8 HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCHEMHOM  YPOBHAX, OCHOBbL  IKONO2UHECKO20  HOPMUPOBAHUSA
AHmMpONno2eHHo2o 80o30elicmausi. MeTo10JI0Tus MOHUTOPUHTA €CTECTBEHHBIX M aHTPONOTCHHBIX
9KOCHUCTEM.

JdemMoHCTpaunu

IToptper: A. JIx. Tencnu.

Tabmumer w1 cxembl: «CTpykTypa OHMOIeH03a», «IKOCHCTEMa NIMPOKOJIMCTBEHHOTO JIEcay,
«9JKocuctemMa XBOHHOro Jjeca», «DyHKIMOHAJIbHBIE TPYHIbl OPraHU3MOB B 3KOCHCTEME),
«KpyroBopor BemiectB B 3kocucreme», «llenn mnwuraHus (macTOMINHASA, JETPUTHASA)Y,
«DKONOTHYECKas MUPaMUa YUCe», « IKOJIOTUYECKas mrupamMuia OnomMaccen», « IKOJOTHIECKas
nupamuaa sHeprum», «OOpazoBanme Oonoray, «llepBuunas cykueccus», «BoccTanoBieHnue
Jeca Imocie moxapa», «JKocucTeMa o3epa», «ArpoueHo3», «KpyroBopor BemeCTB U MOTOK
SHEpPruu B arpoueHose», «IIpumepsl ypooskocuctem».

OO6opynoBanue: repdapuu pacTeHHUM, KOJUICKIIUU HACEKOMBIX, Yyuesa ITUIl U 3Bepel, repbapuu
KYJbTYPHBIX U JJUKOPACTYILUX PACTEHUN, aKBAPUYM KaK MOJENIb SKOCUCTEMBI.

IIpakTnueckas padora «/3yyeHue u onrcanue ypOoo3KOCHCTEMBI».

JlaGopaTtopnas padora «/3yueHue pa3sHOOOpa3Hsl MEIKUX IMOYBEHHBIX UJICHHCTOHOTHX B
Pa3HBIX SKOCUCTEMAX).

IKekypeusi «IKCKypcHusi B TUIHWYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €JIbHUK, Ha
CYXOJIOJIbHBIN MM MOMMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKypeust «DKCKYpCHsl B arpodKocHcTeMY (Ha MOJIe WM B TEINIMYHOE XO03SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmennanerapnas 06010uka 3eMiIH, T/I€ CYIIECTBYET WM CYIIECTBOBAJA JKU3Hb.
Pa3zButne mpencraBneHuii o 6uocdepe B Tpyaax . 3rocca. Yuenue B. U. Bepnanckoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BeliecTBo Onocheps! 1 ero GyHKINU.
3aKOHOMEpPHOCTH cymiecTBOBaHusA Ouocheprl. OcobeHHocTn Ouochepsl Kak TI00aTbHOU
sKocucTeMbl. JluHamuyeckoe paBHOBecMe B Ouocdepe. KpyroBopoTsl Bemiects U
OMOreOXMMHYECKHE UKIBI (YIiiepo/ia, a30oTa). PUTMHUUHOCTS siBIeHUH B Ouocdepe.

3onanbHOCTh OuoCchepsl. [lonsTre o 6uome. OcHOBHBIE OMOMBI CYIIU: TYHpA, XBOWHBIE Jeca,
CMEIIaHHble W IIUPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IyCTHIHM, TPOIHMYECKHE Jieca,
BBICOKOTOphs. KiiMMar, pacTuTeNbHbBIN U )KUBOTHBIN MU OMOMOB CYIIIH.

CrpykTypa ¥ (YHKIHS XUBBIX CHCTEM, OLEHKA MX PECYpPCHOro MOTEHIHana U OuochepHbIX
(byHKUIHH.

JleMoOHCTpanun

IToptpetsr: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «leoctepsr 3emnn», «Kpyrosopor azora B mpupoae», «Kpyrosopor
yriaepoaa B npupoae», «Kpyrosopot kucioposaa B nmpuponae», «Kpyrosopor Boasl B IpUpOIE»,
«OcHoBHBIE OMOMBI cymm», «Knumatmueckue mosica 3emum», «TyHmpay, «Taiiray,
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«Cmemannbii  nec», «llupokonmuctBennsiit nec», «Ctenb», «CaBaHHa», «IlycThIHSY,
«Tponmyecknuii nec».

O6opynoBanue: repdapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBek M OKpY:KaoIas cpeaa

DKOJIOTHYecKre KpU3HMChl U UX NMpUYMHBL. Bo3nelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3IyIIHOM cpenpl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOJAHOU cpebl. OxpaHa BOAHBIX PECYPCOB.
Pa3pymenue nouBsl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHue KiinMara.

AHTpPOIIOT€HHOE BO3/CICTBUE HA PACTUTENBHBIM M KUBOTHBIA MuUp. OXpaHa pacCTUTEIBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE NpPUHLUIBI oXpaHbl mpuponabl. Kpacueie kuuru. Ocobo
oxpansiemble npupoHblie Tepputopun (OOIIT). Borannueckue cajpl U 300J0THYECKUE MTAPKH.
OcHOBHbIE NPHUHLMIIBI YCTOMUMBOIO pPAa3BUTUS 4YEJIOBEUECTBA W HpHUPOAbL. ParroHanbHOE
IPUPOJIONOIL30BAaHUE M  COXpaHEHHE OHOoJoruueckoro pasHooOpazus 3emun. OOuiue
3aKOHOMEPHOCTH TJI00aJIbHBIX HKOJIOTMUECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3nca
U €r0 BEpOSITHBIE IOCIIEACTBHUSL.

Pa3BuTHe METO/I0B MOHUTOpPUHIA Pa3BUTHUS ONACHBIX TEXHOTEHHBIX IpoueccoB. Cucmemmubie
uccnedosanusi nepexooa K pecypcocbepezaroujeli U KOHKYPEHMOCNOCOOHOU 9dHepeemuxe.
buonocuueckoe paznoobpasue u o6uopecypcwi. Hayuonanvhvie ungopmayuoHmsie cucmemul,
obecneyusarowue 00CMyn K UHDOpMAYUU NO COCMOAHUIO OMOENbHbIX U008 U IKOCUCTEM.
Ocnogvl  sKOpeabunumayuy  dKocucmem U cnocob6o8 6opbbbl ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHblxX 9KOCUCTHEM.

JdeMoHCcTpannmn

Tabmuubl u cxeMbl: «3arps3HeHue arMmocheps», «3arps3HeHue ruapocepb», «3arps3HeHne
nouBel», «llapHUKOBBIH >PdexT», «Ocod0 oxpaHseMbie MPHUPOTHBIE TEPPUTOPUI», «Moaenu
YIOPAaBIsIEMOTO MHUPAY.

Ob6opynoBanue: ¢potorpaduu oXpaHseMbIX pacTeHM 1 )kUBOTHBIX KpacHoii kauru Poccuiickoit
®enepaunn, KpacHOW KHUTH pErvoHa.
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INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBAHMS K pPe3yJbTaTaM OCBOCHHS OOYYAIOIUMUCS MPOrpaMm
cpeaHero o0Iiero o0pa3oBaHus: TUYHOCTHBIC, METAIIPEMETHBIC U TIPEIMETHBIE.

B cTpykType IHMYHOCTHBIX pE3yJbTaTOB OCBOEHUS MPOrpaMMbl 1O OHOJOTHUU BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYyYalOIIMMHUCA  POCCUHUCKON  Tpa)IaHCKON
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOJIOTHH, yeleHanpaeieHHoe paszeumue BHYTPEHHUX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPHUUECKUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYYaIOUIUXCS PYKOBOJACTBOBATHCSA B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, MMpUCymuuMu CHUCTEMC
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHYECKOHW  KYJIBTYPHI,
CnOCcoOHOCMU CMAUMb U U CTPOUTH KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3ylbTaThl OCBOCHHUS MPOrPaMMBI IO OHOJIOTUM JOCTHTAlOTCAd B EIUHCTBE
y4eOHOM M BOCIUTATEIbHON NEATEIHLHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMU
COMOKYJIBbTYPHBIMU, HCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
o0miecTBe TpaBWIaMH W HOPMAaMH TOBEICHHS M CHOCOOCTBYIOT IpOIECCaM CaMOIO3HAHMSA,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHsI, Pa3BUTHUsI BHYTPEHHEH MO3UIMH JIMYHOCTHU, NMATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YEIOBEKY TPyJa U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
yBaOKEHUsS, OCEpeKHOTO  OTHOIICHUS K  KYJIBTYPHOMY  HACIHCOUI0 M TPATUIHAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.
JIMuHOCTHBIE pe3yNbTaThl OCBOEHMsI yueOHOro mnpeamera «buonorus» HOKHBI OTpaxarb
TOTOBHOCTb M CIIOCOOHOCTb OOYYarOLIMXCSl PyKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH
HOSHIII/IGﬁ JINYHOCTHU, CHUCTEMOH INEHHOCTHBIX OpHeHTaHHﬁ, MMO3UTUBHBIX BHYTPCHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSM POCCHUMCKOTO  OOIIecTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealnu3aliid OCHOBHBIX
HarpaBJIeHUH BOCIUTATEIbHOMN JeSITeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU O0YUYaOIIETroCcsl KaKk aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IeCcTBa;

0CO3HaHME CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHUE 3aKOHA U ITPABOMOPSIKA;
FOTOBHOCTh K COBMECTHOH TBOpPYECKOW IEATENBHOCTH NpPU CO3JAaHUM Y4EOHBIX IPOEKTOB,
pPEIICHUN yqe6HBIX 1 IO3HAaBATCJIbHBIX 3a/a4, BBIIOJTHCHHUHN OHMOJIOTHYECKHUX OKCIICPUMCHTOB;,
CHOCOOHOCTh OMPEENATh COOCTBEHHYIO MO3UIUIO 1O OTHOIICHUIO K SIBICHUSM COBPEMEHHOMN
KHU3HU U OOBSICHATS €€;

YMCHUEC YYUTBIBATH B CBOUX )IGfICTBI/ISIX H€O6XO)II/IMOCTI) KOHCTPYKTUBHOI'O BSaHMOJIeﬁCTBI/ISI
JIIO)IGP'I C pa3sHbIMHA Y6G)KJIGHI/I${MI/I, KYJIbTYPHBIMU HEHHOCTAMHU U COIMUAJIBHBIM ITOJIOKCHHUEM
TOTOBHOCTb K COTPYJIHUYECTBY B IMpPOIECCE COBMECTHOTO  BBIMOJHEHHS  Y4eOHBIX,
MIO3HABATENBHBIX W HCCIENIOBATEIbCKUX 3a/lad, YBaKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OMIOHEHTOB MPH 00CYX ACHUU CITIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COIEPIKAHMUS;

TOTOBHOCTh K T'YMaHHUTAapHOU W BOJIOHTEPCKOU J1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:
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c(OPMUPOBAHHOCTh POCCUUCKON TpaKJAHCKOW HWACHTUYHOCTH, IMATPHOTHU3MA, YBAXKEHHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PomuMHON, TrOpAoCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOM A3BIK U KYJIBTYPY, IPOILIOE M HACTOSALIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;
LEHHOCTHOE OTHOIIEHHE K MNPUPOJHOMY HACIEIUI0 U MAMATHUKAM IPUPOJBI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;
CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHICKUX YUY€HBIX B CTAHOBJICHHE M Pa3BUTHE OWOJIOTHH,
MOHMMAHUS 3HAuYeHUs OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJbI, B KU3HU YeNOBEKa U
COBPEMEHHOT0 00I11eCTBa;
uzeiHas yoexaEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO U 3ammre OTeuecTBa, OTBETCTBEHHOCTH 32
€ro cyan0y;
3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HApOAa;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEICHHUS;
CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O M NPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;
OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyLIero;
OTBETCTBEHHOE OTHOUIEHUE K CBOUM POIUTENSIM, CO3/aHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;
4) 3cTeTUYECKOr0 BOCTIMTAHMS:
ACTETHYECKOE OTHOLICHHE K MHpPY, BKIIOYas OSCTETHKY ObITa, HAy4YHOTO W TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;
MOHUMAaHHNE YMOITMOHAIIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;
TOTOBHOCTb K CAMOBBIPQKEHHUIO B PA3HBIX BUJIAX MCKYCCTBA, CTPEMJICHHE MPOSBIITH KauecTBa
TBOPYECKOU JINUHOCTH;
5) ¢usuyeckoro BocnuTaHus, GopMHPOBAHMS KYJIbTYPbI 310POBbSl M 3MOLMOHAJILHOIO
Os1aronosyqusi:
MOHUMAaHWE W peanu3anus 370pOBOTO W 0Oe3omacHOro oOpasa >XKHU3HU (30pOBOE THUTAHUE,
COOIOZICHHE TUTUEHHYECKUX MPaBWJI M HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH U OTIbIXA,
perynspHas (Qu3NYecKass aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DPU3UYECKOMY U TICUXUYECKOMY 370POBBIO;
MOHUMaHWE [IEHHOCTH TPaBUJ WHIUBUYAIHHOTO M KOJUIEKTUBHOTO 0€301aCHOTO MOBEJICHUS B
CUTYaIUsX, YIPOKAIOIIUX 3J0POBbIO U KU3HU JIIOJIEH;
OCO3HAaHHE TIOCIEACTBHM M HENPHUATHS BpPEOHBIX TNPUBBIYEK (YHNOTPEOJIEHUS aJIKOTOJs,
HapKOTHUKOB, KYpPEHHUS);
6) TPy10BOr0 BOCIIUTAHMS:
TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JII00ue;
FOTOBHOCTh K AaKTUBHOW JEATEIbHOCTH TEXHOJIOTMYECKOM M COLMAJIbHOW HaIpaBJIE€HHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO  BBIMOJHATH  TaKylO
NIeSTeTbHOCTB;
UHTEpEC K pa3nuyHbiM chepam TpodeCcCHOHATBHOM NIeATENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BBIOOp OyAyIIei mpodeccun U peaaTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MIJIaHbL;
TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPAa30BAHUIO HA MPOTSKEHUH BCEU HKU3HU;
7) IKOJIOrM4eCcKOr0 BOCIIMTAHMS:
HKOJIOTMUYECKH TEIeCO000pa3HOe OTHOIICHHE K MPUPOE KaK UCTOYHHUKY JKU3HU Ha 3eMJie, OCHOBE
€€ CylLIEeCTBOBaHUS;
MOBBIIICHHE YPOBHSI DKOJOTUYECKOM KYyJIbTYphl: TNPUOOpPETEHHE ONbITa IJIAHUPOBAHUS
MTOCTYTIKOB M OLICHKH UX BO3MOKHBIX MOCIEACTBUN JUIs1 OKPYKAIOIIEH CPEbL;
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OCO3HaHHUE TTI00aTBHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U IyTel UX PelIeHus;
CIIOCOOHOCTh HCIIONIB30BATh MPHOOpETaeMbIe TIPU U3YYCHUU OMOJOTHH 3HAHUS U YMEHUS MPU
pelieHuu npo0seM, CBA3aHHBIX C PAllMOHAIBHBIM MIPUPOAOIOIb30BaHNEM (COOI0ICHIE TPABIIT
MOBEJICHUSI B IPUPOJE, HAMPABICHHBIX HA COXPAHEHUE DPABHOBECUS B IKOCHUCTEMAX, OXPaHy
BUJIOB, 3KOCUCTEM, Ouochepsl);

AKTUBHOE HEMPUATUE JIECUCTBUN, MPUHOCAIIMX BPEI OKPYXKAIOLIIEH NPUPOIHOU Cpelle, YMEHHUE
MIPOrHO3UPOBATH HEOIATONMPUSITHBIE IKOJIOTUYECKUE MTOCIEACTBHS MPEIPUHUMAEMBIX JIEHCTBUI
Y IIpe0TBpalaTh UX;

HaJU4M€ Pa3BUTOrO SKOJOTMYECKOIO0 MBIIUICHUS, HKOJIOTMYECKOM KYJIBTYphl, OIbITa
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAIPaBICHHOCTH, YMEHUS PYKOBOJCTBOBaTbCA HMH B
[03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MIPaKTUYECKON JeATEIbHOCTH 3KOJOTHUECKOW HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOIIECTBEHHOM MNPAaKTHKH, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJBTYpbl Kak CpEACTBAa B3aUMOJCHCTBUS
MEXIY JIIOJIbMU U TIO3HAHUS MUDA;

MOHWMAaHUE CHenu(pUKH OWOJIOTMM KaK HayKW, OCO3HaHuWs ¢€ poiu B (GopMHpOBaHUU
paloHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBIeHHs 00 OKpYyKaroIieM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YeloBeKa M OOIIeCTBa, B MO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEW U PEIICHUH MPOOJIeM COXpaHEHHUS MMPUPOTHOTO PAaBHOBECHS,

yOKAEHHOCTh B 3HAYMMOCTH OMOJIOTHU ISl COBPEMEHHOW ITMBIIIM3AIMH: 00SCTICUCHUS HOBOTO
YPOBHSI Pa3BUTHS MEIUIMHBI, CO3[JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX pellaTh
pecypcHble TMpoOJeMbl Pa3BUTHs 4YeOBEYECTBA, IOWCKA MyTeHd BBIXOJAa W3 TJIOOAIBHBIX
HKOJIOTHYECKUX MPOoOIIeM 1 oOecrieueHus mepexoia K yCTONYMBOMY Pa3BUTHIO, PAIIMOHATIBHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;
3aMHTEPECOBAHHOCTh B TONYUYEHUU OWOIIOTUYECKUX 3HAHUW B IIENIAX TMOBBIIICHUS OO0IIen
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIIMOHAIBHON
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEMOI pU U3y4E€HUU OMOJIOTHH;

MMOHUMAaHUE CYIIHOCTH METOJOB TIO3HAHMS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONydyaeMble 3HAHUS JJs aHanu3a W OOBSCHEHHUS SBICHUUN
OKPYXAIOIIeT0 MHUpPa M MPOUCXOASAIMUX B HEM W3MEHEHUH, yMEHHE JaenaTh 00OCHOBAaHHBIE
3aKJIIOUYEHHS HAa OCHOBE HAYYHBIX (DAKTOB M HUMEIOIIUXCS JAaHHBIX C IEJbI0 TOJYYSHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO MCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS /ISl PElIeHUs MpodieM B
peaNbHBIX KU3HEHHBIX CUTYaLIUSIX;

OCO3HAHUE WEHHOCTH HAyYHOW JI€SITEJIbHOCTH, TOTOBHOCTh OCYILECTBISATH IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO IETEbHOCTh MHANBHAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPAa30BAHHIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C JKU3HEHHBIMU MOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATDHI

MertamnpeMeTHbIe pe3yJbTaThl OCBOEHUS y4yeOHOro mnpenmera «bBHOJOTHS» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33pEHHsSI  OOYUAIOMIMXCS  MEKIUCUUIUTMHAPHbIE
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(MeXTpenIMeTHBIC) O0IIeHAYYHbIC TTOHSTHS, OTPAXKAIOIINE [[ETIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienu(UKy METO/IOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJIGHUE, TPOIECC, CHCTeMa, HAyuyHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCCIIeJJOBaHHE, HAOIIOJEeHUE, U3MEpPEHHUE, SKCIEPUMEHT M JIpyTrHe); yHUBEpcajbHbIC
yueOHble JeiCcTBUS (I103HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYJIATUBHBIE), 00ECIEUNBAIOIINE
dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMITETCHIIMH OOYYarOIIUXCS;
CIIOCOOHOCTh oOy4aromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTUITMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble yueOHBbIE AEWCTBUS B IIO3HABATEIBHOU U
COLIMAJILHOM MPaKTHKE.
B pesynbraTte u3ydeHus OMOJIOTUM HA YPOBHE CPEIHETO OOIIero o0pa3oBaHus y 00ydaromerocs
OoynyT chopMUPOBAHBI M03HaBaTEJIbHBIC YHUBEpCAIbHBIC y4eOHBIC JeNCTBUS,
KOMMYHHKATHBHbIE YHUBEpCaJbHble Yy4eOHbIE JEWUCTBHUS, PETyJATUBHBIE YHHUBEpCAIbHbBIE
yueOHbIe JeMCTBUSI, COBMECTHASI IEATEIbHOCTD.
MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS IPOTPAMMBI CPETHETO 00IIero 00pa3oBaHMs JOJDKHBI
OTpaXkaTh:
OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:
1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:
CaMOCTOSITENIbHO ~ (DOPMYyNIMpOBaTh M aKTyalM3UpOBaTh MpoOOJeMy, paccMaTpuBarh e&
BCECTOPOHHE;
MCIIOJIb30BaTh MPH OCBOCHHM 3HAHWM MNPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIMW3a, CHUHTE3a,
CpaBHEHHMs, KIacCH(pUKalUU, OOOOIIEHUS), PACKPBIBATH CMBICI OHOJOTHYECKUX TMOHATUI
(BBIICIATH WX XapaKTePHBIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMU TOHSATHSIMU );
OINPEAEIIATh LU eATENbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUH UX JOCTUKEHHSI, COOTHOCUTH
pe3yNbTaThl JESTEIILHOCTH C TOCTABICHHBIMU EJISIMU;
MCIIOJIb30BaTh OMOJIOTHUECKHUE TOHITHS ISl 00bSICHEeHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;
CTPOUTH JIOTHYECKHE PACCYXJICHHUS (MHIYKTHUBHBIC, JCIyKTUBHBIC, 10 AHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH U MPOTUBOPEUYHS B PACCMATPUBAECMBIX SIBIICHUSAX, (POPMYJIMPOBATH BBIBOIBI U
3aKTIOYCHHUS,
MPUMEHSTh CXEMHO-MOJICNbHBIE CpPEACTBA JUISl TPEICTaBICHHs CYIIECTBEHHBIX CBSI3eH U
OTHOIIIEHUN B M3Y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAK)Ke MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;
pa3pabaTeiBaTh IUIAH pPEUICHHS MPOOJEeMbl ¢ Y4ETOM aHajin3a MMEIOIIHUXCS MaTepUabHBIX U
HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTUBHI B JCSITEIHHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB IIEJISIM, OIICHUBATh
PHUCKU TOCTIEACTBUN JESTENbHOCTH;
KOOPJAMHHUPOBATh W  BBINONHATH pabOTy B  YCIOBHSX pEATbHOrO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;
pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PENICHUH XU3HESHHBIX TPOOJIEM.
2) 6a30BbIe HCCIEI0BATENBLCKHE IeHCTBHUS:
BIIQJICTh HAaBBIKAMU Y4E€OHO-HUCCIEOBATENIbCKOW M TMPOEKTHOW JEeSTeNbHOCTH, HaBBIKaMU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pemeHHsT MPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUS;
WCIIOJIb30BaTh Pa3MYHbIE BHJBI JEATEIBHOCTH [0 TMOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAIIMU, TPEOOPa30BAHUI0 U MPUMEHEHHIO B yUEOHBIX CHUTYyaIUsX, B TOM YHUCIE MPU
CO3aHUH YYE€OHBIX U COI[HAIBHBIX TPOEKTOB;
dbopMupoBaTh HAy4YHBIA THUI MBIIUICHHS, BJaJe€Th HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHITUSIMA U METOJIaMU;
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CTaBUTh U (OPMYyIHUPOBATH COOCTBEHHBIE 3aJaud B O0pa30BaTENbHOW JESATEIBHOCTH U
KU3HEHHBIX CUTYaIlHAX;

BBISIBJISITH IPHYMHHO-CIICACTBEHHBIC CBA3H M aKTYAJIM3UPOBATh 3a]ady, BBIABUTATh THIIOTE3Y €&
peLIeHUs], HAaXOIUTh apIYMEHTHI ISl I0Ka3aTesIbCTBA CBOMX yYTBEPIKICHHM, 3a/1aBaTh apaMeTphI
U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh MOIYYECHHBIC B XOJ€ PEIICHUs 337a4l Pe3yJIbTaThl, KpUTUUYECKU OLIEHUBATh MX
JOCTOBEPHOCTb, IIPOTHO3MPOBATh N3MEHEHUE B HOBBIX yCIOBUSIX;

JIaBaTh OIICHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATh II€JICHANPABICHHBIH IOUCK IEPeHOCa CPEACTB M CIHOCOOOB JECHUCTBUS B
po(heCcCHOHATLHYIO CPeay;

YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO U MPAKTHUECKYIO 00JIaCTH KU3HECITEIbHOCTH;
YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIC UJIEH, ITPEJIaraTb OpUTrHHAIbHbIEC OXO0/Ibl M PEIICHUSI, CTABUTH MPOOIEMBI 1
3aJ1a4u, JIOMYCKAIOIINE albTepHATHBHBIC PEIICHHUS.

3) padora ¢ nunopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(OPMALUH (TEKCTE yueOHOTO MOCcOOHs, HayYHO-
HOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CJIOBApsAX M CIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3zax
NaHHBIX, B VIHTepHETe), aHAIM3UPOBaTh WHPOPMAIMIO PA3IUYHBIX BUIOB H  (GOpPM
NPEeCTaBICHUS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;
(GopMyTHpOBaTh 3ampochl W TPUMEHSATH pPA3IMYHBIE METOABI NpU TOHCKE M O0TOOpe
Ononormyeckoit nHPOpMaIMK, HEOOXOIUMOI JUIS BHITIOIIHEHHS Y4eOHBIX 3a/1a4;

npuoOpeTaTb  OMBIT  HUCIOJNB30BaHUS  WH(POPMALMOHHO-KOMMYHHUKATUBHBIX — TEXHOJOTHIA,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOJIB30BAHUS PA3TUYHBIX TIOUCKOBBIX CHCTEM;
CaMOCTOSATENIFHO BBIOMPATh ONTHMAIIBHYIO ()OPMY NPEICTABICHHS OHOJIOTHYECKON HH(DOpMALUH
(cxembl, rpad UKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

UCIIOJIb30BAaTh HAyYHBIH S3BIK B KayecTBE CpEJICTBAa Mpu padbore ¢ OHOIOrHYecKoit
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTUYeCKUe 3HAKH U CHMBOJIHI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJICTh HABBIKAMH PACIO3HABAaHUS M 3aIIUTHI WH(POpMAINK, HHPOPMAMOHHOW 0€301TacHOCTH
JMYHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BceX cdepax KU3HH, aKTHBHO Y4aCTBOBATH B JHAJIOTE WA
JMCKYCCHH TIO CYyIIECTBY OOCYXKJAaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTENIBHO BBINIOJHEHUs TMIpeJylaraéMoi 3ajadyd, YYWUTBIBaTh WHTEPECHl U
COIJIACOBAHHOCTh MO3ULIMHI IPYTUX YYaCTHUKOB JUAJIOTa UM JUCKYCCHUH);

pacrio3HaBaTh HEBepOATbHBIE CPEICTBA OOIMICHHS, MMOHMMATh 3HAUYEHHE COIMAIBHBIX 3HAKOB,
NPENOCHIIOK BOSHUKHOBEHUSI KOH(IMKTHBIX CHUTYallHid, yMETh CMST4aTh KOHQJIUKTHI U BECTH
NIEPEroBOPHI;

BJIAJICTh PA3IMYHBIMU CHOCOOAMH OOIIEHHS M B3aUMOECHCTBUS, TOHUMATh HaMEpPEeHHs JAPYTHX
JFO/IeH, TIPOSIBIISATH YBAXHUTEIHHOE OTHOIICHWE K COOECETHHKY W B KOPPEKTHOH Qopme
(bopMyIHpPOBATH CBOU BO3PAKCHUS;

Pa3BEPHYTO U JOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTD:
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NOHMMAaTh W HCIOJB30BaTh NPEUMYILIECTBA KOMAHAHONH M WHAWBUAYAIbHOM pabOTHI mHpU
peleHnH OMONIOTUYECKON MpoOsIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBU NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPAaTh TEMAaTHUKy U METOJAbl COBMECTHBIX JEHCTBMM € Y4Y€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)/10TO YIeHA KOJUIEKTHUBA;

NPUHUMATD L€ COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBATh U KOOPAUHUPOBATH JCHCTBHS 110
e€ JIOCTM)KEHHUIO: COCTaBJIATh IUIAH JEHCTBHM, pacupefensTb pojld ¢ Y4€TOM MHEHUH
YYaCTHHUKOB, 00CYK/J1aTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh KayeCTBO CBOETO BKJIA/Ja M KAXKAOr0 yd4aCTHMKA KOMaHJbl B OOLIMI pe3yabTaT IO
pa3pabOoTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE IPOEKTHI, OLEHHBATh WA C TO3UIMH HOBHU3HBI, OPUTHHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATErMYECKOE IMOBEJIEHHE B PA3JIUYHBIX CUTyalMsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITNATHBHBIM.

OsJiaieHNe YHUBEPCAIBLHBIMH PeryisTUHBHBIMH el CTBUSIMU:

1) camoopranu3amus:

UCIIOJIb30BaTh OMOJIOIMYECKHE 3HAHUS /sl BBISBJICHUS MPOOJIEM U MX PEeLeHUs B KU3HEHHBIX U
y4eOHBIX CUTYyaLUsX;

BHIOMPAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHMUN IEJIEBBIE W CMBICIOBBIE YCTAaHOBKM B CBOMX
JNEHCTBUAX M IMOCTYNKaxX IO OTHOIIEHHIO K KMBOH MPHUpPOJE, CBOEMY 3/10pPOBbIO M 3/10POBBIO
OKPY’KaIOIHX;

CaMOCTOSITENIEHO OCYIIECTBIISITh MTO3HABATENBHYIO JESITEIbHOCTD, BBISBIATH MPOOJIEMbI, CTABUTh
u (QopmynupoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BATENBHON JESTEIBHOCTH M IKU3HEHHBIX
CUTYyaIMsIX;

CaMOCTOSITENIbHO COCTaBJIATh IJIaH PELICHHs IMpoOJieMbl C Y4ETOM MMEIOLIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOUYTEHUM;

JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM;

pacuIMpsATh paMKH Y4eOHOIO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;
OILIEHUBATh MPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IMUPOKOW SPYAWIMH B Pa3HBIX OO0JIACTSIX
3HaHUH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OIIGHKY HOBBIM CHTYaIlMsiIM, BHOCHTH KOPPEKTHBBHI B JIEATEIBHOCTH, OICHHBATH
COOTBETCTBHUE PE3YIHTATOB IEIISIM;

BJIAJICTh HABBIKAMU IO3HABATEIbHOW PE(IEKCHMH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUUA U
MBICIUTENBHBIX MPOIECCOB, UX PE3yJbTAaTOB U OCHOBAaHMMU, MCMOIb30BATh MPUEMBI pedIieKCun
JUTSL OTIEHKY CUTYAaIlld, BHIOOPA BEPHOTO PEIICHIS,

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATH PEIICHHUS 110 UX CHIDKEHHIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX MIPH aHAJIU3€ PE3yIbTaTOB JACITEIbHOCTH;

3) npuHATHE ce0s1 U IPYTrux:

NPUHUMATH ce0s1, TOHUMast CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI M @pT'YMEHTHI IPYTUX MIPH aHAIIN3€ PE3yJIbTaTOB JACSITEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaABO JAPYTUX Ha OMIMOKHY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C IMO3ULMU APYTOro YEJIOBEKA.

30



IMPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOEHHUS colepKaHHMs y4yeOHoro mnpeamera «buomnorus» Ha
yriy0aEHHOM YPOBHE OPUEHTHUPOBAHEI Ha o0ecrieueHrne NporiibHOTO 00yYeHUsT 00yUarOIIIXCs
O6uonornu. OHM BKIIOYAIOT: creuupUUecKue A OUOJIOTUM Hay4Hble 3HAHUSA, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JESATEIIBHOCTH O TOJYYEHUI0 HOBBIX 3HAHUI M HUX NPUMEHEHHMIO B PA3IMYHBIX yUEOHBIX, a
TaK)K€ B peaJIbHbIX )KM3HEHHBIX CUTyauusX. [IpeamerHble pe3ysibTaThl IPEICTaBIEHbI 110 T0J1aM
U3Y4CHHUS.

[IpenmerHble pe3ynbTaThl OcBOeHMsI yueOHoro mpeamera «buonorus» B 10 Knacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJHM OHOJOTHMH B CHUCTEME ECTECTBEHHBIX HAyK, B
(OpMHPOBAHUU €CTECTBEHHO-HAyYHON KapTHUHBI MHUpPA, B IO3HAHMM 3aKOHOB IPHUPOIBI U
peLeHny IpodJIeM paloHaIbHOIO IPUPOAOIOIb30BAHNUS, O BKJIAI€ POCCUHCKUX U 3apyOexKHbIX
Y4€HBIX B pa3BUTUE OUOJIOTUH;

BJIQJICHUE CHUCTEMOM OMOJOrMYECKMX 3HaHMM, KOTOpas BKJIOYAET: OCHOBOIOJArarolue
Ouosornyeckue TEPMHUHbI U MOHATUS (KMU3Hb, KJIETKA, OPraHM3M, MeTaboJIu3M, TOMEOCTas,
CaMOpEryJIsiliis, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTb, H3MEHUYUBOCTb, POCT U Pa3BUTHUE),
ouonornueckue Teopun (kimerounas teopusi T. IlIBanmna, M. Illneitnena, P. Bupxosa,
XpoMocoMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. 1. BaBuiosa — o nienrpax
MHOTro00pa3usi U MPOUCXOXKIEHUS KyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
IIEPBOTO MOKOJIEHMS], PACIIEIJIEHUS], YACTOTHI raMeT, HE3aBUCUMOro Hacinenosanus . Mennens,
TOMOJIOTUYECKHX PSIAOB B HacleAcTBeHHOM wu3MeHuumBoctd H. WM. BaBuioBa), npuHUIMIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO II03HAHHUSA, MCIOJIB3YEMbIX B OHMOJIOIMYECKHX
UCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMMCaHUE, U3MEpeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIIEIATh CYLIECTBEHHbIE IPU3HAKH: BUPYCOB, KIETOK MPOKAPUOT M JYKApPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKU3HEAEATENBHOCTH, NPOTEKAIOIMX B OpraHM3Max pacTEHHWM, JKUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX MPOLECCOB: 00MEeHa BelecTB (MeTaboIMn3M), IpeBpalleHns SHEPTUH,
Opo’keHHs, aBTOTPO(HOr0 U TreTepoTPOPHOro TUIIOB MUTAHUS, (POTOCHMHTE3a U XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpHOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
UH/IMBUYAIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOr€HEe3a), B3aUMOJICHCTBHUS TEHOB, TeTepo3uca,
UCKYCCTBEHHOI'O 0TOO0PA;

YMEHHE YCTaHaBJIMBATh B3aWMOCBSI3M MEXKIY OpraHoMJaMu KIETKM MU HX (QYyHKUHUAMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QyHKIUAMHU, MEXy OpraHaMU U CUCTEMaMH OPTaHOB y
pacTeHHi, >KMBOTHBIX M YeEJIOBEKa M MX (YHKIMIMHU, MEXKIY CHUCTEMaMH OpPraHOB U UX
(GYHKIMAMH, MEXIy 3TanlaMd OOMEHa BELIECTB, ATAalaMH KJIETOYHOTO LMKIA U KU3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd AMOpPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
dbenoTunom u pakTopamu cpeibl OOUTaHUS;

YMEHHE BBIABIATH OTINYUTEIbHBIE IIPU3HAKY JKUBBIX CUCTEM, B TOM UUCIIE PACTEHUH, )KUBOTHBIX
Y 4EJI0BEKa;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OHOJIOTHYECKYI0 TEPMHUHOJOTUIO U
CUMBOJIMKY ISl 0OKA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIII;

yMEHHE peuarb OWOJOTMYECKHE 3aJaud, BBIABIATH MPUUHMHHO-CIIEICTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMH OMOJIOTHYECKUMU TPOLIECCAMU U SIBICHUSIMH, JI€JIaTh BBHIBOJBI M MPOTHO3BI HA

OCHOBAHMHU IMOJTYYCHHBIX PE3YJIbTATOB,
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YMEHHUE BBINOJIHATH J1a00paTOpHbIE U MPaKTHYECKHe paboThl, COOM0AaTh MpaBuiia npu padorte ¢
y4eOHBIM U JTa00opaTOpHBIM 000PYI0BAHUEM;
YMEHHUE BBIABUIaTh TMIOTE3bI, IPOBEPATh UX SKCIEPUMEHTAIBHBIMHU CPEJICTBAMU, POPMYIUPYS
1eJIb UCCIIeI0OBaHUS, aHAJIM3UPOBATh OJYUYEHHbIE PE3YJIbTaThl U JIENIaTh BbIBOJIBI;
YMEHHE Y4YacTBOBAaTh B Y4YEOHO-MCCIEIOBATENbCKOW paboTe 1Mo OHOJOrMH, O3KOJOTHU H
MeIUIHEe, NMPOBOAUMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, M MyOIMYHO MPEICTABIATH
HOJIyYEHHBIE Pe3yJIbTaThl HA YYEHUYECKUX KOH(EpEeHIUX;
YMEHHE OLEHMBATh 3TUYECKHUE aClEKThl COBPEMEHHBIX HCCIEIOBAHUN B 00JacTH OMOJIOTMH U
MeIUUUHbl (KJIOHUPOBaHHWE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIIPABICHHOE HW3MEHEHUE
IF€HOMA U CO3/1aHUE TPAHCT€HHBIX OPraHU3MOB);
YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyIymiedl mpodecCHOHANBHONH AESITeThHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOIHH, BETEPUHAPUH, CEIbCKOI0 X034iCTBA, MUIIEBON
IPOMBIIIJICHHOCTH, YINyONIATh IO3HaBaTENbHBIA HMHTEPEC, HANPABICHHbIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH MpodeccHr M TPOJOIDKEHHE OHOJOTHYECKOro OO0pa3oBaHHsS B
OpraHu3asIX CPEAHETO MPOPECCHOHATBHOTO U BBICIIET0 00pa30BaHusl.
[IpenmerHble pe3ynbTaThl OCBOEHMsI yueOHoro mpeamera «buonorus» B 11 Knacce NOMKHBI
OTpakaTh:
c(OpPMUPOBAHHOCTh 3HAHUH O MECT€ M pOJIK OMOJIOTUU B CHUCTEME ECTECTBEHHBIX HayK, B
(OpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
HOPUPOJBl U PEIIEHUHU HKOJOTHYECKUX MPOOJeM 4YeloBevecTBa, a TAKKe B PELICHUU BOIPOCOB
pPaLMOHATIBHOTO TMPUPOJIONOIB30BaHUs, U B (OPMUPOBAHMU IIEHHOCTHOIO OTHOLIEHHS K
npupojie, OOMIECTBY, YEJIOBEKY, O BKIIAJE POCCHHCKUX M 3apyOC)KHBIX yUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;
yYMEHHE BIAJETh CUCTEMOM OHOJOrMYECKMX 3HAHWH, KOTOpas BKIIOYAET OIpENeNeHus U
NOHMMaHHE CYIIHOCTH OCHOBOIOJAraromux OWOJIOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBoMtONMOHHAs Teopuss Y. J[lapBuHa,
CUHTeTHuecKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 myTsSX U HampaBICHUSX
sBosrony, B.W. Bepraackoro — o 6uocdepe), 3akoHsl (reHeTH4eckoro pasHoecus [x. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. JIubuxa,
HKOJIOTMYECKOM MUpaMuIbl 3HEPTUn ), runoressl (runoresa «mupa PHK» V. I'nnbepra);
YyMEHHE BIaJeTh OCHOBHBIMH METOJAaMH HAy4yHOrO IIO3HAHMS, MHCIIOJIb3yEMbIMH B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEHHE,
HaOJr0IeHNe, YKCIEPUMEHT), CIIOCO0aMU BBISBJICHUS M OLIEHKHM aHTPOIOT€HHBIX M3MEHEHHWH B
PUPOJIE;
YMEHHE BBIJENATH CYIIECTBEHHbIE MPU3HAKU: BUIOB, OMOTEOIIeHO30B, HIKOCHCTEM U Ouochepsl,
CTaOMIIM3UPYIOLIETO, ABWXKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO 0TOOpa, alIoNnaTpUuyecKoro
U CHUMIATPUUYECKOro BUA000PAa30BaHUs, BIMSHUS JBIXKYIIMX CHJI SBOJIIOLIMM Ha TE€HO(OHT
MOMYJISILIUK, TPUCIIOCOOIEHHOCTH OPraHU3MOB K cpelie OOMTaHUs, YepeqOBaHUs HallpaBJIeHUN
HBOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUHU B DKOCHCTEMAX;
YMEHHME YCTAaHABIMBAaTh B3aMMOCBSA3M MEXJy IPOLECCAMHM 3BOJIOLUHU, ABMXKYLUIMMH CHIAMU
AHTPOIIOTEHE3a, KOMIIOHEHTAMH Pa3JIUYHBIX HKOCUCTEM M TPUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;
YMEHHE BBISBIATh OTIIMUUTENbHBIE NMPU3HAKH KUBBIX CHCTEM, MPUCIIOCOOIEHHOCTh BHJOB K
cpeae oOuTaHus, aOMOTHYECKMX M OHMOTHYECKHX KOMIIOHEHTOB HKOCHUCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOT€HHBIX U3MEHEHHH B 9KOCUCTEMAaX CBOEH MECTHOCTH;
YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIUE APTYMEHThI, OHOJIOIMYECKYIO TEPMUHOJOTHIO H
CHUMBOJIMKY JUIsl JIOKa3aTeIbCTBA POJICTBA OPTraHU3MOB Ppa3HBIX CHUCTEMaTHMUYECKUX TPy,
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B3aMIMOCBSI3M OPTaHU3MOB M Cpelbl OOUTaHUs, €AMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTH
COXPaHEHUS MHOTr000pasusi BUAOB M IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOABI U
YeJIOBEUYECTBA;

YMEHHE pemarbh OWOJIOTHYECKUE 3aaud, BBIABISATH NPUYMHHO-CICICTBCHHBIC CBSI3U MEXITY
UCCJICTyeMbIMU OMOJIOTUYECKUMU TPOIIECCAMU U SIBJICHHSIMH, JEJaTh BBIBOJBI U MPOTHO3HI Ha
OCHOBaHUH TIOJyYEHHBIX PE3YJIHTATOB;

YMEHHUE BBIMOJHATH J1a00paTOPHBIC U MPAKTHYECKUE pabOThI, COOII0IATh MpaBwiia mpu padore ¢
y4eOHBIM U Ta0OPaTOPHBIM 000PYA0BaHUEM;

YMEHHUE BBIJBUTaTh THUIOTE3bI, IIPOBEPSATh UX IKCIEPUMEHTAIBHBIMHU CPEICTBAMU, POPMYIHUPYS
[eJTb UCCIICIOBAHUS, AHATTU3UPOBATH MOJIyYCHHBIC PE3yJIbTATHI U JACTIATh BBIBOIBI;

YMEHHE Y4YacTBOBAaTh B Y4E€OHO-HCCIENOBATEIbCKOW paboTe 1Mo OHOJOTWH, SKOJOTUU U
MEIUIMHE, MPOBOAUMON Ha 0a3e NIKOJBHBIX HAYYHBIX OONIECTB, W MyOIMYHO IMPEICTABISATH
MOJTyYCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(EPEHIUIX;

YMEHHE OIICHWBATh THUIIOTE3bl U TEOPUU O MPOHMCXOKICHHUH JKU3HH, YEIOBEKA M YEIIOBEUCCKHUX
pac, o TpUYWHAX, IMOCJICIACTBUSIX M CIOCO0AaX MPEAOTBPAIICHUS TI00AIBHBIX H3MEHEHWH B
ouocdepe;

YMEHHE OCYIICCTBIISITH OCO3HAHHBIA BBHIOOP Oyaylield MpoQecCHOHANBHON IESITEIbHOCTH B
obnmacth  OWOJIOTHH, OKOJOTHH, TPUPOJIOIOIB30BAHUS, METUIIUHBI, OHOTEXHOJIOTHH,
TICUXOJIOTHH, BETEPHHAPUH, CEIHCKOTO XO3SUCTBA, MUIICBOW IMPOMBINIJICHHOCTH, YIIyOIsSTh
MIO3HABATEJIbHBI WHTEPEC, HAMPABICHHBIM HA OCO3HAHHBIM BBHIOOP COOTBETCTBYIOICH
npopeccud M TMPOJOIDKEHUE OHOJIOTMYECKOro 00pa3oBaHUsT B OPraHU3AIUSAX CPEIHETro
MPOPECCHOHAIBHOTO U BBICIIETO 00pa30BaHMUS.
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TEMATHYECKOE IINTAHUPOBAHUE

KomngectBo yacos

10 KIJIACC

Ne [Ipaxktuyeckue/  DIEKTPOHHBIE (HUPPOBLIE)
n/m HauMEHOBAHHE PA3ACIIOB H TEM NIPOrPaMMEI Bcero Komtpossrsie JlaGopaTopHble =~ 0OPa30BaTEIbHBIE PECYPCHI
paboThl
paboThI
1 buonorus kak Hayka 1 bubmiorexa LIOK
https://m.edso0.ru/863ccat0
2 JKuBble cucTeMBbl U UX U3YUYEHHE 2 bubmmorexa LHOK
https://m.eds00.ru/863cca60
bubmuorexa [JOK
3 buonorus etk 2 1/0 https://m.edso00.ru/863cca60
bu6mmoteka [IOK
4 XUMHYecKash OpraHu3aius KICTKH 10 1 0/2 https://m.eds0o.ru/863cca60
bubmuorexa [JOK
> Crpochue u QyHKimH KiCTKH 8 202 https://m.eds00.ru/863cca60
bu6mmoreka [IOK
6 OOMeH BellecTB U NpeBpalleHHe YHEPTUHU B KIIETKE 9 1 0/4 https://m.eds0o.ru/863cca60
7 Hacnencreennas nundopmarnus u peanusanus e€ B 9 1/0 bubnuorexa [JOK
KJIETKE https://m.edso0.ru/863cca60
. bu6mmoreka [IOK
8 IKHM3HCHHEIA KT KIeTH 6 ! 0/2 https://m.edso0.ru/863cca60
bu6mmoreka [IOK
9 CrtpoeHre U QYHKIIH OPTaHU3MOB 17 0/3 https://m.edsoo.ru/863cca60
bu6nuorexa [JOK
10 PasMHOXeHHE U pa3BUTHE OPTaHU3MOB 8 1 0/3 https://m.edsoo.ru/863ccas0
11 ['eneTnka — HayKa O HACIEACTBEHHOCTH U 2 /1 bubnuoreka [IOK
M3MEHYMBOCTH OPraHU3MOB https://m.edso00.ru/863cca60
bu6nunorexa [JOK
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 2/0 https://m.eds00.ru/863ccas0
but6mmoreka [JOK
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 1/1 https://m.edsoo.ru/863¢cas0
14 ['eneTnka yeaoBeKa 3 1/0 bubnunorexa [JOK
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bu6mmorexa [IOK
15 Cenexipsa OpraHusMoB 4 172 https://m.edsoo.ru/863cca60
bu6nuorexa [JOK
16 BruorexHonorus u cuaTeTUYeCKast OMOIOrus 4 1/0 https://m.eds0o.ru/863ccas0
bub6mmorexa [IOK
17 PesepeHOE Bpems 1 https://m.edsoo.ru/863cca60
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10/20
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIJACC

Ne KonnuectBo yacos
HaumenoBanue pa3ienoB U TeM IpOrpamMmbl DnekTpoHHbIEe (IU(PPOBEIE)
/1 Bcero = KonTponbHble [IpakTnueckue
o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThl
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 bub6mmoreka [IOK
MPEJICTABICHUI B OMOJIOTHI https://m.edso00.ru/863cca60
.. bu6nuorexa [JOK
2 MuKposBOTIOIUA U €€ Pe3yJIbTaThl 14 1 2 https://m.eds0o.ru/863¢cas0
3 Makpo3BOTIOIHS U €€ Pe3yIbTaThl 6 bubnnorexa [IOK
https://m.edso0.ru/863cca60
bubmuorexa [JOK
4 [IpoucxoxeHne U pa3BUTUE )KU3HU Ha 3emiie 15 2 https://m.edsoo.ru/863ccas0
bubnunorexa [JOK
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1 2 https://m.eds00.ru/863ccas0
OKoJ0rus — HayKa 0 B3aUMOOTHOILIEHUAX bu6nuoreka LIOK
6 OPraHWU3MOB U HaJIOPTaHU3MEHHBIX CHCTEM C 3 1 https://m.edso0.ru/863cca60
OKPYXKaroILIEeH cperon
bu6nuorexa [JOK
! Opranusmbt 1 cpena obutans 9 1 ! https://m.eds00.ru/863ccat0
. bu6mmoreka [IOK
8 JKOIOrKA BUZIOB U NOMYISIHA 9 1 https://m.edsoo.ru/863cca60
bu6nuorexa [JOK
9 DKoJorust cood1ecTB. DKOJIOTMYECKUE CUCTEMBbI 12 1 1 https://m.edsoo.ru/863¢cas0
bu6nunorexa [JOK
10 Buocdepa — rimobanbHast skocucTemMa 6 https://m.edsoo.ru/863¢cas0
but6mmorexa [JOK
11 Henosex i okpysKaiomas cpena 6 ! https://m.edsoo.ru/863cca60
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 10
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