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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMy nipenmMety "buomnorus" (nanee - 6MOJ0OTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit @enepammm»y, ®I'OC COO, Konnenumu mnpenogaBaHus
yueOHoro npeamera «buonorus» u OCHOBHBIX IMOJIOKEHUN (enepanbHOM pabodeil mporpamMmmbl
BOCITUTAHHUS.

VYuebnslit npeamet «buonorus» yriyonéanoro yposas uzydenus (10—11 kmaccer) siBnsiercs
OJTHUM M3 KOMIIOHEHTOB MpeAMeTHoU obnactu «EcTecTBeHHO-HAy4YHbIE TpeaMeThD». CoriacHo
nonoxeansM PI'OC COO npoduipHble yyeOHBIE HPEIMETHI, W3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBISIFOTCA crocoboM auddepeHnnanuu oO0ydeHHUs Ha YpOBHE CPEIHETOo OOIIEro
o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh PEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPETHUM
o0ImMM, CpeaHUM MPOo(PECCHOHATBFHBIM U BBICHIMM 0Opa3oBaHueM. B To ke BpeMsi Kaxablil u3
THX YYEOHBIX TMPEIMETOB JOJDKEH OBITh OpPHUEHTUPOBAaH Ha MPHOPUTETHOE pEIICHHE
0o0pa3oBaTeNbHbIX, BOCIUTATEIBHBIX M PAa3BUBAIOIIMX 3aJ]a4, CBA3aHHBIX ¢ MpodopueHTanuein
0o0y4Jaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JIaCTH HAy4YyHOTO 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHON, IKOJIOTHUEH, IICUXOJIOTHEHN, CTIOPTOM MJIM BOEHHBIM JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O IEIH U 3a/1a4ax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, ONpeessieT 00s3aTenbHoe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHEe, €ro CTPYKTypHpOBaHHE MO pa3ieliaM U Temaw,
pacmnpeneseHre o KiuaccaM, peKOMEHY€eT MOCI€0BaTEIbHOCTh U3YUeHHs Y4eOHOTro MaTepuana
C Y4€TOM MEXNPEAMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTHKM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOTHHM pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3Y4YCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oO0pa30BaHUA,
Oyarogaps 4eMy NpocMaTpUBAETCSsl HAPABICHHOCTh Ha MOCIEAYIOIIEe pa3BUTHE OMOIOTMUYECKUX
3HaHWH, OpPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAyUYHOTO MHMPOBO33PEHMUS,
HKOJIOTUYECKOT0 MBIIUICHUs, MPEACTaBICHUH O 30pOBOM 0Opa3e >KU3HH, Ha BOCIUTaHHE
OepeKHOro OTHOIIEHUS K OKpY’Karolleld MpupoaHoil cpene. B mporpamme mo 6uonoruun takxke
MOKa3aHbl BO3MOXHOCTU yueOHoro npeamera «buonorus» B peanuzauun tpebdoBanuit ®I'OC
COO x m1aHUpYEMBIM JTUYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yJibTaTaM 00yUYeHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHUIOB y4E€OHO-TIO3HABATENBHON JIEATENBHOCTH O0yYaroMUXCs MO
OCBOCHMIO COJIEpXKaHUA OMOJIOTHYECKOro 00pa3oBaHMsS Ha YpPOBHE CpEIHEro oOIlero
oOpazoBaHus.

VY4eOHnblii npeamer «buonorus» Ha ypoBHE cpeAHero o0Iiero oOpa3oBaHHUs 3aBeplIacT
O6uonornyeckoe oOpa3oBaHuE B IIKOJE M OPUEHTUPOBAH HA pacIIMpeHue U yriryOieHue 3HaHuH
00yyaromuxcs 0 )KHUBOH MPUPO/IE, OCHOBAX MOJIEKYJIIPHON U KJIETOYHOM OMOJIOTHH, SMOPHOIOTUN
U OHOJIOTMU pPa3BUTHSA, TE€HETHKH, CEJIEKIIMH, OWOTEXHOJIOTHMH, HSBOJIIOLIMOHHOTO YY€HHUS U
HKOJIOTHH.

N3yuenne yuebHoro npeamera «buonorus» Ha yriayOlieHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJTrOTOBKY 00yYaroIMUXCcs K MOCIEYOLEMY OTYyYeHHIO OMOIOTHYECKOro 00pa30oBaHus B By3ax
U OpraHu3alusix CpelHero npogeccuoHanbHOro o60pa3oBaHus. OCHOBY €ro cojepxaHus
COCTaBJISIeT CUCTEMa OMOJIOTWYECKUX 3HAHUHM, IMOJIyYEHHBIX MPU HU3YYEHUH OOydarolUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3zesioB OHOJIOTMHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus, B 10—11 kinaccax 3TH 3HaHUA MOIYYarOT pa3BUTHE. Tak, pacIIMPEeHbl U YTIyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTeHMSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
o0LIMX 3aKOHOMEPHOCTSIX JKU3HM, JOMOJHUTEIbHO BKJIIOUYEHbI OWOJIOIMYECKHE CBEICHUS
IPUKIAJHOTO W MOMCKOBOIO XapakTepa, KOTOpPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS



nocJyenyromero Beioopa npodeccun. Bo3amMokHa Takyke MHTETpanys OMOJIOTMUECKUX 3HAHHH C
COOTBETCTBYIOIIUMHU 3HAHHUSIMH, TTOTYYCHHBIMU 00yJaIOMUMUCS TIPH U3yUYeHUU (DU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIONUOHHBIN MOAXOABI K U3ydeHHI0 Ouoniornu. CorjacHO UM, H3ydaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIC JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHSI OpraHuU3allvu,
ABOJIOIMM OPraHMYECKOr0 MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OHOJIOTHH,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMoNIOTHH, aKTyaTu3upPyIOTCS 3HAHUS OOyYaromuMxcs MO OOTaHWKE, 300JI0TUH, AHATOMHH,
¢usuonoruu venoseka. B 11 kimacce m3ydaroTcsi SBOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
y4eHue o ouocdepe.

VYueOublii mnpeamer «buonorus» mnpu3BaH 00ECHEUYUTh OCBOCHHE OOYYarOIIUMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOM KapTHHbI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYJALNUU, OHOLEeH03a, DKOCHCTEMBI, O BBILAAIOIIUXCS
HAYYHBIX JOCTHUKCHHSIX, COBPEMEHHBIX HCCIICJOBAHHUSIX B OHOJIOTHH, MPUKIATHBIX acIeKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOMAEep)KaHUS MHTEpeca O0O0yJaromuXxcs K OMOJIOTHH
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJIEPKaHUH TPOTPAMMBI 110
OHOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHOUN
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIIEHHE Ba)KHEHIIMX
OMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buonorus» Ha yriayOia€HHOM ypOBHE — OBJIa/IEHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHTa u MpUOOPETeHHE YMEHUI NCIIONB30BaTh TU 3HaHUS B POPMUPOBAHUU UHTEpeEca K
omnpenenéHHol obmactu MpodhecCuOHATBHON NIeATeTbHOCTH, CBSI3aHHOW C OHMOJOTHEW, WU K
BbIOOPY YUEOHOr0 3aBeIeHUs AJIsl IPOAOHKEHNS OMOJIOTHYECKOr0 00pa3oBaHUsl.

JlocTuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriiyon€HHOM ypoBHE
o0ecreunBaeTcs pelieHrneM CIeAYIINX 3a1ay:

OCBOCHHE  OOYYaIOIMMUCS  CHUCTEMbl  OMOJIOTMUECKMX 3HAaHHWM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIHAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBUiax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOT000pPa3ui U OCOOEHHOCTAX OMOJNOTHYECKUX CHCTEeM (KJIETKa, OPTaHU3M, TOIMYJSIINS, BUJI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX HCCJICJIOBAHHSIX B
OHOJIOrHH;

O3HAKOMJICHHE  OOYYarmoIMXCi C  METOJAaMHM  TIO3HAHUA  JKUBOM  MPHUPOJBL:
HCCJIEIOBATETLCKUMU METOaMH OUOJIOTMUYECKUX HAYK (MOJEKYISIPHON M KIETOYHON OMONIOTHH,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMOJOTUM, TAJIEOHTOJOTHH, SKOJOTHMH); METOJaMU  CaMOCTOSITENIBHOTO  NPOBEAEHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOmoaeHUe, H3MEpEHUe,
AKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJiIcHHE OOYyYaIOIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HAaXOAWTh, aHAIM3UPOBATh U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIINIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOM; YCTaHABIMBAThH CBSA3b MEXK/IY Pa3BUTHEM OUOJIOTUU U COLIMATHLHO-I9KOHOMUYECKUMU
Y DKOJIOTHYECKUMHU MPOoOIeMaMH 4eTTI0OBEUeCTBA; OLEHUBATH MOCIIECTBUS CBOEH AESITENFHOCTH 110
OTHONICHHUIO K OKpY)Kalollel MPUPOAHON cpene, COOCTBEHHOMY 30POBBIO U 370POBBIO



OKPY’)KAIOIIMX JIFOJIeH; OOOCHOBBIBaTH M COOJIIOMATh MEPHl MPOPUIAKTUKH HHOEKITMOHHBIX
3a0o0JeBaHM, MpaBUJIa TOBEACHUS B NpUpPOAE U obecredeHUs: OE30MacCHOCTH COOCTBEHHOU
JKU3HEACSITEIIBHOCTH B YPE3BbIUAMHBIX CUTYyalUSX MPUPOJHOTO M TEXHOTEHHOIO XapakKTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y O00YYAIOUINXCS WHTEIUIEKTYyalIbHbIX U TBOPYECKUX CIIOCOOHOCTEN B Ipoliecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pemaeMbpIMi €10 MIpoOJIeMaMy, METOJOJIOTHel OMOIOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANBHBIX HCCIIEIOBAHUM, pelIeHUs OHONOTMYECKUX 3a7ad, MOJEIHUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJC B IEIOM H K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, Te€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B MPUPOJIC; MHTETpallMM €CTECTBEHHO-HAYUHBIX
3HAHUU;

npuoOpeTeHne 00yJarIUMHICT KOMIETEHTHOCTH B PAllMOHATIBHOM MPUPOIOTIOIB30BaHIHT
(coOnromenne mMpaBWJI TOBEACHHS B MPHUPOJE, OXPaHBl BHIOB, AKOCHUCTEM, OHOCHEpHI),
COXPaHEHUU COOCTBEHHOI'O 370POBBS M 3J0POBBSl OKPYXKAIOIIUX JIOAEH (COOMIOIEHUS Mep
npoduIaKkTUKy 3a00J1eBaHmil, o0ecreueHrne 0€30MacCHOCTH KUZHEIEATEIIbHOCTH B UPE3BbIUAHHBIX
CUTYaIUsX TPUPOAHOTO ¥ TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIOJIb30BAHUS OMOJIOTUYECKUX
3HAHUN U YMEHUU B IOBCEIHEBHOM )KU3HH;

CO3JaHME YCJOBHMM JJii OCO3HAHHOTO BHIOOpPAa OOYYAIOUMUCS WHIUBUIYaTbHOU
0o0pa3oBaTeNbHOIl  TPAEKTOPUHU, CHOCOOCTBYIOUIEH MOcCienyromeMy IpodhecCHOHATbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUM C HWHIWBHIYAJIbHBIMH HHTEpPECAMU M TOTPEOHOCTSIMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX HAa M3y4YeHHE OHOJOTMM Ha YriyOJIeHHOM YpOBHE
cpenHero obmiero oopasosanusi, cocraiseT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B HEZIeTIO),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT60p oprann3anuoOHHBIX (OPM, METOJIOB M CPEICTB 00YUEHUsI OMOJIOTHUH OCYIIECTBIISIETCS
¢ yuéTtoMm crienuuKd €ro coaep kaHus M HAMpaBICEHHOCTH Ha MPOJOHKEHHE OMOJIOTHMYECKOTO
0o0pa3oBaHUs B OPTaHU3AIUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIIETO 00pPa30BaHMUS.

OO0s3aTeNnbHBIM YCIOBHEM IMPH O0y4YEHUHM OMOJIOTMH Ha yriyOJEHHOM YpOBHE SIBJISETCS
MpOBECHUE JAaOOpaTOPHBIX U TMpakTHueckux pador. Takke yuacTue oOydalImMXcs B
BBITIOJTHEHUH MIPOEKTHBIX U Y4eOHO-UCCIIeI0BATENIbCKIX pa0oT, TEMaTHKa KOTOPBIX OMpPEesaeTcs
YUHUTENIEM Ha OCHOBE UMEIOLIUXCS MAaTEPUAIbHO-TEXHUYECKHUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCJIOBUU.



COJEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IIPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpeMmeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BUTHs OMOJIOTMH.
buonorndeckue Hayku M u3ydaemble UMU npoOneMbl. DyHnaMeHTaJdbHbIE, MPUKIAIAHBIE U
IIOUCKOBBIE HAYYHbIE UCCIIEIOBaHUsI B OMOJIOTHH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, ces3annbie ¢ 6nonorueil. 3HayeHne OMOJIOTHH B IPAKTHYECKON JIEATEILHOCTH
4eJI0OBEKA: MEAMIIMHE, CEJIbCKOM XO035I1CTBE, IPOMBILIIIEHHOCTH, OXPaHE IPUPOBIL.

JdeMoHcTpannn

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. apsun, Y. Iapsei, I
Mengens, B. U. Bepnanckwii, U. I1. [1anos, 1. 1. Meunukos, H. 1. Baswios, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

TabGmuupl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU Haykamm», «CucremMa OMOJIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cucTembl Kak mpeamer u3ydeHus ounosnoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XMMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTh W  YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb,  CAMOOPTaHM3alMUs, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTD,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIH, HOIYJISIIMOHHO-BUI0BO, HKOCHUCTEMHBIN (OmoreoneHOTHYECKUI),
o6uocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuzsp kak popma cymiectBoBaHus Matepuu. Hayku, nsyyaromiye »KuBble CUCTEMBl Ha Pa3HBIX
YPOBHSIX OpPraHU3ALNH.

N3yuenne xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HaGmronenue, mamepenue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTMEe O 3aBUCMMOM M HE3aBUCHUMOU
nepemeHHoil. IlmanmpoBanme skcnepumenrta. [loctaHoBka M mpoBepka rumnore3. Hynesas
runote3a. [IoHsTHE BEIOOPKH U €€ JO0CTOBEpHOCTh. Pa3bpoc B Ononorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ynbTaToB. [IpUuMHBI NCKaKE€HUS PE3yJIbTaTOB HKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpanun

Tabmuubl u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HWY», «bHONOrHYeckne CUCTEMBD»,
«CBoiiCTBa KMBOW MaTepun», « Y pOBHU OpPraHU3alluy KUBOM NpUpoab», «CTpoeHne KUBOTHON
KJIETKW», « TKaHU )KUBOTHBIX», « CUCTEMBI OPTaHOB YEJIOBEYECKOTO OPraHu3May, «broreonenosy,
«buocdepay, «Metoabl U3ydeHUS KUBOU IPUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE IS IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30BaHuE Pa3IMUHBIX METOAOB NpPU H3YyUYEHUU KUBBIX
CHUCTEM.

Tema 3. brnosnorus KjieTku



Knerka — cTpykTypHO-(yHKIMOHAIbHASI €UHULIA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYJISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHMSA, Xpomartorpadus,
anekTpodope3, METOJ MEUYCHbIX AaTroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCcUpo8anHuiX Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npudicuznennoe) usyuenue Kiemox.

JemMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pPa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaThl PacTUTEIbHbIX, >KUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHUHM KIETKH, TEIUIOPETyJIALHUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mouiekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUYHAsi CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkiun 6enkoB. [lpuonut.

VYrneBoabsl. MoHOCAaxapuabl, AUCAXapH/Ibl, OJIMTOCaXapy bl U onucaxapuipl. OOImui miaxn
CTPOEHUs M (PU3MKO-XHUMHUUECKUE CBOMCTBA yriieBoA0B. bronornyeckue GpyHKIMM yrieBOAOB.

Jlununer.  T'uppodunbHo-ruaApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuun nunuaos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIPOHUIIAEMOCT.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykienHOBBIX KUCIOT. HykieoTuusl.
[Tpunuun xommuiementapHocTt. IlpaBmiio Yapradga. Crpykrypa JIHK — nBoitHas criupaiis.
Mecronaxoxnaenue u 6nonornuyeckue pynkunu JJHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B Moiekyse AT®. buonornueckue
¢ynkunmn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTke. [[pyeue
HYyKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosnorus: OMOXUMHUYECKHE M OMOPHU3UYECKHE MCCIIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komnnexkcos. Komnvromepmwiti Ouzaiin u opeanudeckuii Cunmes OUOMONEKY U UX
HeNnpUpOOHbIX AHANO208.

JleMoHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOH IIPHUPOJE»,
«Pacnipenenenue XuUMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.



Tabmuuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3zmMoB», «CTpoeHHE MOJEKYJbl OeKay,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykinenHoBbie KUCIOTB», «CTpoeHue MoJeKyJibl ATDy.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeIKOB C ITOMOUIbIO KAUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIBHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOenHocTH cTpoeHUs reTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHueckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(epBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcmopt). [lomynponunaemocts memOpanbl. PaGora
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[utonnazma. L{utozons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »HpomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JM30COMBI, WX CTpOeHHE W (QYHKUIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHne TIpaHYJISpPHOTO peTUKyiayMa. Mexanusm nanpasnenus 6enkoe ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHyJisipHbIiT)
sHJOIUIa3MaTHUeCKUil peTukyiayM. CekperopHas pyHkuus anmnaparta [onbmxu. Moougduxayus
benxoes 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUM, IIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IUIACTH[BI
(OTOCHHTE3UPYIOMIUX 3YKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOIJIACTBI ~ BBICIIMX
pacTeHUN.

Hemem0OpanHnbie opranousl kietku CtpoeHne M (QyHKUIHMHM HEMEMOpPAHHBIX OPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie @guramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
MuKpoghunamenmsi. MBpIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KAEmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrTpoeHHe | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroruiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHUE M (DYHKIIUH.
Snepubliii GenkoBbli MaTpuKC. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpoMmaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkimtoueHus.  CpaBHMTENbHAs  XapaKTEPUCTUKA  KIETOK  JyKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMmoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOM
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIIETKH.

O6opynoBaHue: CBETOBOW MHMKPOCKON, MHKpPOIpenapaThl PacTUTENbHBIX, KHUBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGopaTtopHnasi padora «VccienoBanue Ija3Moiin3a U ACIJIa3MOJIM3a B PAaCTUTEIbHBIX
KJIIETKax».

IIpakTyeckas padora «3ydyeHne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NPeBpPallleHUe IJHEPTUM B KJIeTKe

ACCUMUIISIIINS U TUCCUMUISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEHa BEIIEeCTB:
aBTOTPOGHBIN 1 TeTepOoTPOdHBIA. YUyacTre KUCI0poa B OOMEHHBIX MPOLECCax. DHEPreTHUECKOe
oOecnieueHue kietku: npespaiieHue AT® B oOmeHHBIX nporeccax. epMeHTaTUBHBIN XapakTep
peakuil KieToyHoro Metabonusma. epMeHTHI, UX CTPOCHHE, CBOWCTBA U MEXAaHU3M JICHCTBUA.
Kodepmentsl. OTnnyns ¢pepMEHTOB OT HEOPraHMUECKHUX KaTaiau3aTopoB. benku-akTUBaTOpHI U
OenKU-MHTHONTOPBI.  3aBHCHUMOCTH CKOPOCTH (DEPMEHTAaTHBHBIX pEaKUUH OT pa3IMnYHbIX
(dakTopoB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHblU U
oKcueenHvlll  pomocunmes y oaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peakyuonno2o yeumpa. Ponb xmopomactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHUE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yauTeNn
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHIpPUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiImpoBaHUE.
Onepeus membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadpPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IDHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opyoBaHHe: CBETOBOM MUKPOCKOII, 000py0BaHKE ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padorta «/3yueHne KaTaluTHIECKOM aKTUBHOCTH (DEpMEHTOB (Ha pUMepe
aMuJIa3bl WM KaTajaasbl)».



JladopaTtopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
aHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kiemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aus TeHoOMa y MPOKapUoT U
3yKapuoT. Perynsinust akTHBHOCTH T€HOB y TpokapuoT. ['unoresa onepona (®. Kaxo0, XK. Mano).
Monekynapnvle mexanusmvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pelynsyuu
pabomul 2enos. Perynsiiys 0OMEHHBIX MTPOLIECCOB B KileTke. KieTouHslii romeocTas.

Bupychsl — HekiieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHrie 3a00neBanus 4enoBeka, ’KuBoTHbIX, pactenuii. CIIMJ], COVID-19, counansHbie
Y MEJUIIMHCKHE MPOOJIEMBI.

Buoungopmamuka: unmezpayus u ananuz bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuueckux oanHvlx. Hanomexuonozauu 6 buonocuu u meouyure. Ilpoepammupyemole (hyHkyuu
benkos. Cnocobvl 00cmasKu 1exapcms.

JleMoHCTpanuu

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmunet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /Ku3HeHHBIN HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uHtepdase. I[loaroroska kierku k nenenuto. IlpecuHrerndeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEpPAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perummkannn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIbHOCTh. MeXaHu3M
permukanuu [JHK. Xpomocomsl. Ctpoenne xpoMmocoM. Tenomepsl U Tenomepasa. XpoOMOCOMHBIN
Ha0Op KJIETKH — KAapUOTHUIL. JIMIUIOMIHBIA M TaruloMAHBIA Habopel XpomMocoM. ['omonornynbie
XpoMocoMsl. [Tos10BbIE XpPOMOCOMBL.

Henenune kierkn — mMuto3. CTagum MHUTO3a U MPOUCXOJAUIME B HUX MpPOLECCH. THIIBI
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynsiuss MuToTHueckoro unukia kieTkd. [IporpamMmmupyemas kierouHas rubenp —
arornTo3.



Knerounoe siapo, xpoMocomsl, GyHKIIMOHANIbHAS TeHOMUKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpaunu

Tabmunpl u cxembl: «KU3HEHHBIM LUK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Pennukanus JJHK».

O6opyoBaHMe: CBETOBOM MUKPOCKOIN, MHUKpoIpenaparsl: «MHUTO3 B KJE€TKax KoOpellKa
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «HaOnronenne MuTo3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenue u QyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAs,
MPOBOASAIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMUNA U PaCHOTIOKEHUS
TKaHE! B OpraHax pacTCHUM.

TkaHu KUBOTHBIX U Y€JIOBEKA. TUITbI )KUBOTHBIX TKAHEH: SMHUTENUATIbHAS, COSAUHUTEIbHAS,
MbIlIeyHass, HepBHas. OCOOCHHOCTH CTPOEHUs, PYHKIMI U PACIONOKEHHs] TKaHEe B OopraHax
JKUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTsl 0THOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHblil 1 BHyTpeHHMI ckeneT. CTpPOCHUE U TUIIbI COEUHEHUS KOCTEM.

JBi>xeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, pECHHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPOMU3MbI M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Mutanue opranu3zmoB. [lormomieHre BOJbI, YTIECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTtanme >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHKJICTOYHOE IHIIECBApECHHE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
»kenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Hpixanue opraau3MoB. [[pixanue pactenuid. J{prxanne sxuBOoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KiIeTku. KokHoe npixanme. [[prxarenbHas moBepxHOCTh. JKaOepHoe W JIErodHOE
JIbIXaHue. JlpIxaHhe TO3BOHOYHBIX JKMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHHUs JIETKUX IMO3BOHOYHBIX >XMBOTHBIX. JlpIxaTenbHasi cucTemMa uenoBeka. MeXaHu3m
BEHTWIAINH JIETKUX Y NITUIl 1 MJIEKOMTUTAIOMUX. Perymsius npixanus. [[prxateabHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cucTema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiile, KPOBEHOCHBIE COCYAbl W KpoBb. Kpyrum KpoBooOparieHus.



OBOJIIOLIMOHHBIE YCIIO)KHEHHUSI CTPOEHUST KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX IKUBOTHBIX.
Pabora cepauia u e€ perynsimsi.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
Coxkpatutenbubie Bakyosau. Opranbl BeieneHus. OuibTpaius, ceKpenus 1 00paTHOE BCaChIBaHUE
KaK MeXaHHU3Mbl paboThl oOpraHoB BbiaeiaeHHs. CBs3p MOJIOCTH Tejla C KPOBEHOCHOH U
BBIJICIUTENILHOM CUCTEMaMU. BpljienieHre y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [loukwu.
Crpoenune u pyHkunonupoBanue Heppona. O6pazoBaHrEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHiu3MoB. Criopbl OaKTepuil U LUCTHI
NpOCTEHIIMX. 3alrTa Yy MHOTOKIETOYHbIX pacteHuid. Kyrtukyna. CpeacTtBa MacCMBHOM H
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KJeTOUHBIE W TyMOpaldbHBIM HWMMYHHUTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. Bepner, C. Tonerasa). Bocnanutenbabie OTBETHI
Oopranu3MoB. PoJib BpoXIEHHOTO UNMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUMN.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBHas cucrema u peduiekTopHas peryisiinusi y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryssiiiusi M SHAOKPUHHAs CUCTEMa KUBOTHBIX U yesoBeka. JKesesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE JHMCTOBOW IIACTUHKWY, «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cuctemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpaenurensHas cucteMa», «JHIOKpUHHAsA cuctemay, «CTpoeHue MbIIIb, « MMyHUTETY,
«Kumegnononoctapie», «CxeMa mUTaHus pacTeHui», « KpoBEeHOCHBIE CHUCTEMBI TTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue IiaHapun», «BHyTpeHHee cTpoeHHe H0KIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema nrtuiy, «HepBHas cuctemMa MIIEKOTUTAIONINXY,
«HepBHas cuctema yenoBekay», «Pedaekcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKPOIMpENapaThl OJHOKIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXKHBIC MTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUICKITUU OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyaoBaHue 7S IEMOHCTPAIIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTECHUH, paclieTIeHus
Kpaxmana u 0eJKoB moj AeicTBreM (GEepMEHTOB, 00OPYI0BaHKE AJIs IE€MOHCTPAIIMU OMBITOB 11O



U3MEPEHHUIO JKU3HEHHOW €EMKOCTH JETKUX, MEXAHM3Ma JIbIXAaTEJbHBIX JBWXKEHUH, MOJAEIN
TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX).

JlaGopaTropHas padora «/3yueHune opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KJIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['ametorenes y ;kuBoTHbIX. [1onoBeie sxene3bl. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KJIeTOK. CriepMarorenes u ooreHe3. CTpoeHUe MOJOBBIX KIIETOK.

Omo10TBOPEHUE U 3MOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOOTBOPEHUS:
Hapy’KHOe€, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghoeenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgocernos u
Mmooenu mopgozeneza. Ctanuu >MOpruoTreHe3a KUBOTHBIX (Ha mpuMepe JSrymkn). Jpodnenue.
Tunbl apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTH POOJICHUST MIIEKOMUTAIOMIUX. 3apOJIbIIIEBbIE JIMCTKH (TaCTPYJISIM).
3akjaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsSHUE YacTel
Pa3BHUBAIOIIECTOCS 3apO/IbIIa (AMOPHOHATIbHAS HHTYKITUS ). 3aKJIa]Ka IIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJIbTaT UepapXUIeCKUX B3aMMOJICHCTBHI IeHOB. BiusiHue Ha YMOPHOHATILHOE Pa3BUTHE
pa3INYHBIX (PaKTOPOB OKPYKAIOIICH CpeIbI.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanpHbi mepuof. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHSA, UX PACHPOCTPAaHEHUE B MPHUPO/IE.
Tunbel pocta >KUBOTHBIX. DakTOpbl PETyISUUU POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO PAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh Kak OMOJTOTUYECKHE MPOIIECCHI.

Pasmuoxenue u passutue pacrenuil. ['lameroput u cnopodur. Meiio3 B )KHU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuit. Omino10TBopeHe U
pa3BUTHE PACTUTENbHBIX OpPraHU3MOB. J[BOWHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBI PETYIISIIIUN OHTOTEHE3a Y PACTEHUI U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmumpl 1 cxeMbl: «BereratnBHOE pa3sMHOKEHUE», « THUIIBI 0ECIONIOro pa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMHJIOMOHAIb», «Pa3sMHOKeHHE OIBIVICHB», «Pa3sMHOXXEHHUE THIAPBIY,
«Meito3», «Xpomocombly, «['amerorene3», «CTpoeHHE SAWLEKIETKH M CIIEPMATO30UIa,
«OcHOBHBIE cTaANU OHTOreHe3a», «[Ipsamoe u HenpsiMoe pa3BuTHeE», «PazBuTHe MalCKOro KyKay,
«Pa3zButne capanum», «Pa3Butne mnsArymkuy», «JIBoifHOE OIIOAOTBOPEHUE VY IIBETKOBBIX
pactenuit», «CTpoeHrne CEeMSH OJHOIOJbHBIX W JIBYJIOJBHBIX PACTEHHI», «KU3HEHHBIN LUK
MOPCKOM KanycTb», «JKM3HEHHBIN LUK MXa», <« ) KU3HEHHBIN IUKJI TAOPOTHUKA, « KN3HEHHBIN
LUK COCHBD.



OOGopyaoBaHUE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKJIECTOK U CIIEPMaTO30U/ OB,
Mozienb «L{uKII pa3BUTHS JIATYIIKWY.

JlabopaTopnasi paGora «l3yueHue CTpOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBlieHHE NPU3HAKOB CXOACTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butun renetuku. Padotst H. K. Konbiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAOIOTHYECKHM, IUTOIOTUYECKUI, MOJIEKYISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . BaBunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlabopaTopnasi pa6ota «/Ipo3oduia kak 00BEKT FreHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemmBanue. [lepBolii 3aKkoH MeHesns — 3aKoH e IMHO00pa3usi TMOPHI0B
nepsoro nokosneHus. [Ipasuno noMmuanpoBanus. Bropoii 3akoH MeHaens — 3aK0H pacleIIeHUs
npu3HakoB. lluTomoruyeckue OCHOBBI MOHOTHOPHIHOTO CKpellMBaHUs. [HMIoTe3a YUCTOTHI
ramer.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApyLICHHUE CLEIUICHNUS MEX1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBI M TeTepOraMeTHBIM NOJI. ['eHeThuyeckass CTPYKTypa IIOJIOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMJICHHBIX C TIOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBUE HEaUIENbHBIX T'€HOB. KOMIIJIEMEHTapHOCTE.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3HOTIOTHUECKUX TPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIMH. ['eHeTHUecKne MeXaHU3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3MH — MApa3UT» U «XO35IMH — MUKPOOHOM.
['eHeTnyeckue acmeKThl KOHTPOJISI M U3MEHEHUS! HACJIeICTBEHHOM MH(pOpMAIMU B MOKOJIEHUSIX
KJIETOK 1 OPTaHU3MOB.

JleMoOHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOi 3akoHBl MeHnens», « Tpetuit 3akon Menuens»,
«Ananuzupymoniee ckpeuuBanue», «HemnonHnoe noMmunupoBanue», «ClenieHHOE HaclleJOBaHUE
MPHU3HAKOB Y Mpo3oduinshy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntuisl», « MHOXKECTBEHHBIN ajuleIn3M», «B3anmonelcTBre reHoBY.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumnay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IIpakTuyeckas pa6ora «U3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUSA Y
JIPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBue TeHoTHIIa M Ccpeabl nmpu (opMupoBaHuH (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJUYECTBEHHBIE TPHU3HAKH. Buasl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomMOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
U3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTaimoHHass W3MEHYMBOCTb. BHAbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTalMH. SIIepHBIE W IMUTOIUIA3MATHYECKUE MYTalluu.
ComMaruueckre W TMOJOBbIe MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH TOMOJOTHMYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanun

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Buabl u3mMeHUHBOCTHY, «Moau@uUKanMOHHAS HW3MEHUYHUBOCTHY,
«KomOnHaTHBHAs H3MEHYUBOCTEY, «Meto3y», «OmnogoTBoperuey, «I'eHeTnueckue 3a00aeBaHus
yesnoBekay, « Buasl myranuin.

OOGopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOWY.

IIpakTuyeckas padora «MyTtaruu y 1po30Qriibl (Ha TOTOBBIX MUKPOTIPETapaTax)y.

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBeka. MexayHapojHasi NMporpaMMa HCCIIEIOBaHMUS T'€HOMa YellOBEKa.
MeTobl U3y4eHHSI TEHETUKHM YETIOBEKAa: TeHEaIOTMYECKUi, OMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHKE, B TOM 4yHciie ¢ momorbto [TIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUEHUU TIeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [I0HATHE «T€HETHYECKOro Ipy3a». DTHUYECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOphl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarollel cpeabl. l'eHeTnueckas MpeapacroiaoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeToabl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«"eneTnueckue 3a00JI€BaHUS YETIOBEKAY.

IpakTuyeckas padora «CocTaBi€HUE U aHATIU3 POJIOCIOBHOW.

Tema 15. Cenexnusi opraHu3sMoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucXoKIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/IaHMH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpoOJ1a, ITaMM. 3aKOH FTOMOJIOTUYECKHUX
pAloOB B HacieACcTBeHHON m3meHuuBocT H. M. BaBuiioBa, ero 3HaueHue Uil CEJIEKIMOHHOU
paboThL.

MeTtopl cenekinoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUIYaTbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. McnbiTanue nmpousBoAUTENe 1Mo MOoToMcTBY. OTOOp MO
TEHOTHITY C TIOMOIIIBIO OIEHKH ()eHOTHIIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TTOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIMOHHOW paloThl. PamuanuoHHBIN U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KyJbTypHBIX (OpPM OpraHU3MOB.
Hcnonp3oBaHne TEHOMHOTO PEAAKTUPOBAHUS U MeTOI0B pekomOonHaHTHBIX JIHK msa monmyyenus
HCXOAHOTO MaTepHalia Jijisl CEJIEKIUH.

[Tonydyenne monumuonaoB. BHyTpuBuaoBas rTuOpuau3anus. bIM3KOPOICTBEHHOE
CKpelrBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelrBaHue, Win ayTopuauHr. ['etepo3uc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruioqusi MEXKBHAOBBIX THOpUIOB. JlOCTMIKEHUS CENIEKIIMU pacTeHUN U
JKUBOTHBIX. «3€1EéHaAsl pegoNoOYUsL.

CoxpaHeHHe U U3yYEHHE T'€HETMYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHHM U HX JUKUX
poauyei i CO3aHMsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SMCTBEHHBIX KYIbTYp. M3)yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamiu CelbCKOX03AUCMBEHHBIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUWeCMBYIOWUX U CO30aHU HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHBIX MeMmo008 HAYUHbIX UCCIe008aHUl, NepedosbliX uoel u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpanun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuip! 1 cxembl: «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTHYECKHX PSAIOB B HACIEICTBEHHOW W3MEHUMBOCTH», «METOIbI CEICKINN,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JlabopaTopHasi paGora «/3ydyeHne cOpTOB KyJIbTYPHBIX PACTEHUU M MOPOJ JOMAIIHHX
AKUBOTHBIX».



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHui.

Ikcekypeust «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapaKTepuUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYUPOBaHUS T'€HOMOB C LIEJIbIO ITOJIy4EHHs] OPIraHU3MOB U MX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PaCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. Vcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANLHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS AHLEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX. METO | TpaHCIIIaHTauu P KIETOK.
Texnonocuu  0300po6neHUs,  KYIbMUBUPOBAHUA U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHasl MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHMPOBAHUE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)KEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOJIEMbl TEHHOU
UHXXECHEPUHU.

Menununackue ouorexnonorun. [Tocrrenomuas mudposas meaununa. [TIP-1uarnocTuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
€ro 3710poBbs. Vcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKH (PyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTU, CO3JaHUs KOMITJIEKCHBIX
TKaHell coyeTaHMeM TEXHOJIOTHH TPEXMEPHOro OMONMPHUHTUHIA U cKadoIaUHra A pPeLIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHU3MOB (pyHKimonupoBanus PHK-
CoJIep KalllMX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00J1eBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHXEHEpUI».

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX MPOAYKTOBY.

Ikekypeust «broTexHonorus — BaxkHei1as npou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apo:xkaeHne U pa3BUTHE IBOJIOLMOHHBIX NPeACTABJEHNH B 0M0JI0T I
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4dHas aedarenbHocTs Y. JlapBuHa.



JBwxymue cuiasl 3BomonuM  BuAoB 1no Y. JlapBuHy (BbICOKas HWHTEHCHUBHOCTh
PasMHOXKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoOHCTpanuu

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonaein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuew)», «JlectHuna xKuBBIX
cyuiects (1o Jlamapky)», «MexaHu3m (GOopMHPOBAHUS IPUCIIOCOOICHUN Y PACTEHHM 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyta nyremectsus Y. Jlapsuna», «Haxonku Y. JlapBunay,
«Dopmbl 60pbOBI 3a cylecTBoBaHUE», «[lopoasl romybeii», «MHorooopasue KyJIbTypHbIX (opm
KanycTb», «llopoapl JOMamHUX >KMBOTHBIX», «Cxema oOpa3oBaHHMs HOBbIX BuAOB (mo Y.
HapBuny)», «CxeMa COOTHOLICHHUS IBWXKYIIUX CHJI 3BOMIONUN», «OCHOBHBIE IIOJIOKEHUS
CHUHTETUYECKOM TEOPHH IBOIOLIMY.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJibTaThl

[Tomynsimust kak 3neMeHTapHas eAuHuLa 3BoyolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyssaiuil. I3meHnenue reHo(oH1a NOMyJIsIUM KaK
3JIEMEHTApHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH reHeTndyeckoro pasHoBecus [Dx. Xapau, B.
Baitn6epra.

OnemeHTapHble (DAKTOPHI (IBMDKYIIME CHIIBI) JBOJIONMH. MyYTalMOHHBIA TpoIecc.
Komb6unarupHast usMmeHuuBOCTh. peli reHoB — cirydaliHble HEHANPaBICHHbIE U3MEHEHUS YaCTOT
aeneil B nonmyssuuax. D¢ ekt ocHoBatens. Ipgexm 6ymuviniounoeo eopaviwika. CHudxcenue
2eHemuYecKo2o pazHooopasus: npudunsl u cieocmeus. Ilpossnenue sghgpexma opetigha 2ernog 6
bonvwux u manvlx nonyaayusx. Murpammu. M3omsmus  nomynsuuii: - reorpaduyeckas
(mpocTpaHCcTBeHHAas ), Orosoruueckas (pernpoyKTUBHAs).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHXKYIIMHA, CTaOWIM3MPYIOUIMH, paspbiBatomuil (qu3pyntuBHblif). IloioBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBEACHUSI )KUBOTHBIX.

[TprcniocoONeHHOCT OpPraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnoco0aeHuit y opranu3mMoB. ApoMop¢ho3sl 1 uanoanantauuu. [Ipumeps! nprucrnocobaeHuii y
OpPraHu3MoB:  MOp(QOJOrHYecKUe, (PU3UOJIOTMYECKHe, OHOXMMHMYECKHE, IOBEIEHYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil (akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monummonanzanuus, rudpuauzanus). JJIMTeIbHOCTh BOTIOIUOHHBIX ITPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnb  »BOMIOIMOHHOM OuoONOrMM B  pa3pabOTKE HAyYHBIX METOJOB COXPAaHEHUS
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHH3MbI
bopMHUPOBaHHS YCTOMIMBOCTH K AaHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoOHCTpanun

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

Tabnuubl 1 cxembl: «MyTalMOHHAS U3MEHUYUBOCTbY, «[lomynsiuonHas CTpyKTypa BUIay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmwkyIue CHIIBI  DBOJIIOIIUNY,



«JKoJIoTUYEeCKasi WM3OJSIUS TOMyJ I  ceBaHCKoW Qopenn», «l'eorpadudueckas W30ISAIUS
JMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHULIBI JaypcKoi», «IlomyssiuoHHbIe BOJHBI YHCICHHOCTH
XUITHUKOB U XKepTB», «Cxema IeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHHEY, «MHIycTpranbHbIin MEJIAHU3MY, «OKuBble HCKOIIaeMBbIE»,
«IIoKpOBUTEIIBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemynpexnaromas oOKpacka >KHBOTHBIXY,
«Duznonoruyeckue agantanum», «IIpucrnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBLHOCThY,
«Kpurtepun Buna», «Bunsl-gBoiiHuku», «CTpykTypa Buaa B 1pupoae», «CrocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHMJOB cUHUL, «llonumiaonasl pactenmit», «KamyctHo-
peneyHbId THOPHUIY.

Ob6opynoBanue: repdapuu pacTeHHA, KOJUIEKIIMA HACEKOMBIX, dydesa NTHUI] U 3BEepel C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUL U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHHi GJIM3KUX BUI0B, 00pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlabopaTopHasi padota «BrisiBiIeHIE H3MEHUNBOCTH y 0COOEH OJTHOTO BUIAY.

JlabopaTopunasi padora «lIpucrmocoOneHuss OpPraHU3MOB H WX OTHOCHUTEIBbHAS
1eJ1eCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaThl

MeTtobl u3yueHuss MakposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnbie (GOpMBbI U PUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue Metonsl uszyudeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOTIOTHYECKUE W CPaBHHUTEIBHO-MOP(OIOTHIECKHE METOIbI M3YyYCHHS ABOJIOIHH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSBJICHMS DBOJIOLUOHHBIX HOBILIECTB.
['oMostornyHble ¥ aHAJIOTM4YHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYIIIpHO-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl M3yYeHHUs  HBOJIIOLHUU.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JI€PEBbEB.

XPOMOCOMHBIE MyTallUi U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWiia)  3BOJMOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpanun

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUM Psifl JTOIAAN», «APXEONTEPUKC», «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3emnn», «Jlperid koHTHHEHTOB», «PemukThl», «HavambHble cTaguy SMOPHOHATBEHOTO
pa3BUTHS O3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTMUHBIE U aHAJIOTUYHBIE OPTaHb), «PyIuMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpbI 4YeJIOBEKa M IIMMIIaH3e», «[JIaBHbIE HampaBIeHUS
ABOJIIOLINNY, «O0I1IEe 3aKOHOMEPHOCTH BOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE »KU3HU Ha 3eMie

HayuHnble rumoTespl MpPOMCXOXKIEHUS >XKU3HM Ha 3emsie. AOuoreHe3 M NaHCIEPMUS.
JloHay4HbBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HM (KpealuMoHM3M). ['mnore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposep:keHue onpltaMu @. Penu, JI. Cnannanuany, JI. ITactepa.
[TpoucxoxkaeHue KU3HU U acTpoOUOJIOTHUsl.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi Bomronuu. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OmnsiT C. Muutepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHOMepoB. KoanepBaTHas runoresa
A. W. Onapuna, runoreza nepsudHoro OynboHa J[x. XomjaeiHa, reHeTHYecKas rumore3a I.
Mémnnepa. Pubosumsr (T. Uek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanue memOpaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OtTHOcUTEeNbHAasE M aOCOJIOTHAsT  IEOXPOHOJOTHS.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX SKocucTeM. COBpEMEHHBIE MHUKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHud. OCHOBHBIE apoMoOp(hO3bl PaCTEHUI.
Brixon pactenuii Ha cyury. [losiBieHne ciopoBbIX pacTeHUI U 3aBoeBaHue UMU cylid. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpa0BBIE
KUBOTHBIC. JKH3HBL B BOJIE. DBOJIOIMS TO3BOHOYHEIX. [Iponcxoxaenne ampuOuil 1 penTHIIni.
[TpoucxoxaeHne MIICKONMTAIUX W NTUll. [lpuHnun xmodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U IEPUOAAM: apXel, TPOTEpO30H, NaIe030i1, ME3030H,
KaiiHO3011. O0111as XapakTepUCTUKA KJIMMaTa ¥ reoJoTHYecKkuX nporeccoB. [losBneHune u pacuser
XapaKTepHBIX OPraHMW3MOB. YTJieoOpa3oBaHUE: €ro YCJIOBMsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHil. COBpEeMEHHBIM 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHUs 6uopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBL KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penuy, «Cxema onwita JI. [lacTepa mo u3yueHuUto
caMo03apoKJIeHHs )kHu3Hm», «Cxema ombita C. Mwmmepa, I'. FOpw», «3Jtanbel HeopraHnyeckon
sBooLIMNY, «['eoxpoHonoruyeckas mikanay, «HadanpHble 3Tanmbl OpraHUYECKOW SBONIOIUNY,
«Cxema 00pa3oBaHUs HYKapHOT MyTEM cuMOnorenesa», «Cucrema ,UBOH Npupob», «CTpoeHue
BUpyca», «ApomMopdo3bl pacTeHui», «PuUHMOOUTBY, «OTHOKIETOUYHBIE BOJOPOCIN,
«MHoroknerounsle Bojgopociuw», «Mxu», «llamopotHukm», «l'om0CEMEHHBIE pacTEHUSY,
«Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOIO MHPa», «ApOoMOpQO3bI
KUBOTHBIX», «IIpocreitmney», «Kumeunononoctuele», «llnockue uepBu», «UneHucToHOTHEY,
«Po10b1Y, «3emHOBONHBIEY, «lIpecmbikatonuecs», «IItuupy, «Muekonutaromue», «Pa3Butue
KU3HU B apxeuickou spey», «Pa3BuTue XU3HM B MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B



MaJIe030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE )KU3HU B KAMHO30MCKOU
ape», «CoBpeMEHHas CUCTEMA OPTaHUYECKOTO MUPay.

O6opynoBanue: repOapuM pPAcTEHUH Pa3IUYHBIX OTIEIOB, KOJUICKIIMA HACEKOMBIX,
BJIIQKHBIC IIpENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJIECTBHI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHULl U 3BEPEH, KOJUIEKIIMM OKAMEHEIOCTEH, IOJE3HBIX
MCKOIIAEMBbIX, MYJISIKA OPIraHUUYECKHUX OCTATKOB OPIaHHU3MOB.

BupryanbHasa snaGopatopHasi padora «MoaenupoBanue onsiToB Muniepa—tOpu no
U3yYEHHUIO A0MOT€HHOr0 CUHTE3a OPraHUYEeCKUX COCIMHEHUH B IEPBUYHOM aTMochepey.

JlaGopatopHasi pabora «l3ydyeHMe W ONHUCAHME HCKOMAEMbIX OCTaTKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTyeckas padora «3yueHrue 0COOEHHOCTEN CTPOEHNUS PACTEHUI Pa3HbIX OTIEIIOBY.

IIpakTnyeckas padora «3yyeHne ocOOEHHOCTEH CTPOECHUS TO3BOHOYHBIX KUBOTHBIX».

Tema 5. IIpoucxoskaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pa3nensl n 3agaun aHTpOnoaoruu. Meroibl aHTPOIIOIOTHH.

CraHoBJIEHHE TIPEACTABICHUI O MPOMCXOKICHUM YeJIOBEeKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoxmerBo  uenoBeka ¢ JKMBOTHBIMHM. (CHCTeMaTH4eCKOE IIOJIOKEHUE  YeJIOBEKa.
CBugeTenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuonornyeckne, (U3NOIOTr0-OMOXUMUYECKHEe, TOBeAeHYecKre. OTINYHsS YeloBeKa OT
KUBOTHBIX. [IpAMOX0XKI€HNE U KOMIIIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHEe rojoBHOrO
MO3ra U BTOPOI CUTHAJIbHOM CUCTEMBI.

JBmxymue cuitel ((hakTOphl) aHTPOTIOTEHE3a: OHOIOTHYeCKHe, conrnanbHbie. COOTHOIICHHE
OMOJIOTMYECKUX U COIMATBHBIX (DaKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaJMM aHTpoIIoreHe3a. PaHHMe yenoBekooOpazHble 00e3bsHbI (IIPOKOHCYIIBI) U
paHHUE MOHTHJIBI — OOIIME MPEeKU YeIOBeKOOOpa3HbIX 00€3bsH U JI0JIeil. ABCTPAJIONUTEKH —
JIBYHOTHE NpEIKH Jiroae. YenoBek ymenslid, NEepBbIE U3TOTOBJICHHS OpyAMi Tpyna. Uenosek
MPSIMOXOJISIIITUN M TIEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuku. YenoBek reinenb0eprckuii —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa M YeJloBeKa pa3yMHOro. YenoBeK HeaHIepTallbCKUi
KaK BHJ JIOAECH XOJOIHOrO KIMMara. YeloBeK pa3yMHBI COBPEMEHHOTO THIIA, IEHUCOBCKUMI
YeJIoBEK, OCBOEHNE KOHTUHEHTOB 3a npenenamu Adpuku. [laneorenernka u najieoreHOMHKa.

OBOJIOIMS COBPEMEHHOI'O uesnoBeKa. EcTecTBeHHBI OTOOp B MOMYJSALUSAX 4YeJIOBEKa.
MyTanuoHHbI# nporece U nonuMopdusM. IlonynsuroHHbIe BOJIHEL, Apeid reHoB, Murpamus u
«3(h ekt ocHOBaTENSH» B MOMYJISALUAX COBPEMEHHOI'O YeJIOBEKa.

UYenoseueckue pachl. [loHstue o pace. bonbuine pacel: eBporneonaHas (eBpasuiickas),
aBCTpaIO-HErpOUIHAs (PKBATOpHAIIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepuKaHCKas). Bpems u
IyTU paccelIeHUus 4YeJloBeKa Mo IulaHere. EauHCcTBO yenoBedeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprcnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBUAM OKpY Karomien
cpensl. BiusiHue reorpaduyeckoil cpensl U apedda reHoB Ha MOPQOJIOTUIO U (HU3HOIOTHIO
YyeJioBeKa.

MexauCUMIUIMHApHbIE MeTOAbl B (U3MYecKoil (OMOIOrMYecKoil) aHTPOMOJIOTHH.
OBOJIIOLMOHHAA ~ AHTPOIOJIOTMST M MAJ€OAHTPOIOJIOTHSI  YEJIOBEUECKUX  IOMYJIALHM.
buocouuansHple  WccrnedoBaHMA ~— OpUPOABI  YeloBeka.  VccimegoBaHue — KOJBOJIOLUHU
OMOJOTUYECKOT0 U COLUAIBHOIO B YETIOBEKE.

JleMoOHCTpanun

IToprpersr: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.



Tabmumpl W cxembl: «MeToasl  aHTPONOJIOTHHY, «['OJOBHOW MO3T YeJOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBD, «CKENeT 4eloBeKa W CKeNeT IMMITaH3e», «PyauMeHThl u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPOIOreHe3a», «OBOJIIOLMOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek yMenslin», «HenoBek NpAMoxoaaimuiny, «/eHncoBckuil 4enoBex»
«Heanpepraneupy», «KpomanboHubD, «IIpenku uenoBeka», «ITambl 3BOJIIOLNUU YEIIOBEKA,
«Pacel yenoBekar.

O6opyoBaHMe: MYJISDKM OKAMEHEJIOCTEH, IPEIMETOB MaTepUaIbHON KyJIbTYpPbl IIPEIKOB
4yeJoBeKa, penpoaykiuu (hotorpadun) KapTHH ¢ MUGOIOTHICCKUMU U OUOICHCKUMHU CIOKETaMU
MIPOUCXOXKICHUS ueloBeKa, (ororpaduu HaXOJOK HCKOMAEMBIX OCTaTKOB YeNIOBEKa, CKENeT
4eJI0BEKa, MOJIEb Yeperna 4YeJoBeKa M depena IMIMMIIAH3€, MOJENb KUCTH 4YelIOBEKa M KHUCTU
LIMMIIaH3€, MOJIEIIU TOPCA MIPEIKOB YEJIOBEKA.

JladopaTtopnasi padGora «l3ydyeHne OCOOCHHOCTEH CTPOCHHS CKelieTa YeJIOBEKa,
CBSI3aHHBIX C MIPSMOXOKICHUEM.

IIpakTnyeckas padora «/I3yueHune 3K0JOrMYECKUX afanTalui YeJIOBEKaY.

Tema 6. JK0J10THs1 — HAYKA 0 B3aMMOOTHOLLICHUSIX OPraHU3MOB M HAJOPraHU3MEeHHbIX
CHCTEM C OKPY:KawLeil cpenoi

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. ['ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTHUHU C IPYTUMHU HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmoOeHUSA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJIHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPY>KAIOIIEH Cpellbl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HaueHUE SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJIOIMYECKOe MHPOBO33PEHHE Kak
OCHOBa CBf3€H YeloBeuecTBa € MNpupoaod. POpMHUpPOBAHHUE SKOJOTUYECKOW KYJIbTYpbl U
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoHCTpanuu

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmunel u cxembl: «Paznensl skoiorum», «MeToasl skomoruuy, «CxemMa MOHUTOPHHTA
OKPYXAIOIIEH CpeabD».

JlabopaTopnasi paGora «/3yueHne METO10B 3KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Oxonoruyeckne (GakKTOpbl W 3aKOHOMEPHOCTH UX  JeictBus. Knaccudukarus
DKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOoTHYEeCcKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeHCTBUS dKosornyeckux (axropos. [Ipasmio munumyma (K. Ilnpenrens, FO.
JInbux). TonepanTHOCT. DBPUONOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak dKonorudeckuii akrop. JlelicTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurnanpHas posib cBera. doTonepnoausm.

TemnepaTypa kak dKonorudeckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPTraHHU3MBIL
[loliknoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTreHui K MOAJIEPKaHUIO
BogHOro Oamanca. Kmaccudukanus pacTteHuid MO OTHOIIEHWIO K Boje. [lpucmocoGneHus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMa.



Cpenpl oOuTaHMs OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs!, BHYTPHOpraHUu3MeHHas. (DHU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHMS
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHMii: NepeBbs, KYyCTapHHKH, KyCTapHHYKH, MHOTOJETHHUE TpaBbl, OJHOJETHHUE TPABBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckue  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadeHHE OMOTHYECKHX B3aUMOJEHUCTBUN ISl CYIIECTBOBAHHS
OpraHu3MOB B cpejie ooutanus. [IpHHINT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpanuu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopedy, «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TerI0KpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY, «DHU3HOIOTHYECKHE aTanTallid XUBOTHBIX», «Cpenbl OOMTAaHUS OpPraHU3MOBY,
«buonornyeckue puTMbD», «KnuzneHHbie GOPMBI pacTeHH», « Ki3HEHHBIE (POPMBI JKHBOTHBIX),
«JKocUCTeMa IUPOKOIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOitHoro necay, «llemn nurtanusy,
«XumuugectBoy, «llapazutuzmy», «Konkypenmus», «Cumounosy», «KommeHcanuzm.

OGopynoBaHue: Tepbapuy pacTCHHd € JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIHUSHHUIO
pa3IMYHBIX  JKOJIOTUYECKHX  (DAKTOPOB, TepOapUH  CBETONIOOMBBIX, TEHEINIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repoapuu U KOJIJIEKIMH TETUI0NI00UBBIX, 3MMOCTOMKHUX, MOPO30YCTONYMBBIX paCTEHUH,
yyyesna MNTULl U 3Beped, repOapuu pacTeHMi, OTHOCAIUXCS K TUrpoduram, kcepoduram,
Me30(HuTaM, KOMHATHBIE PACTCHHUS TaHHBIX TPYIII, KOJUIEKITUH KHBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, TrepbapuM M  KOJUIEKIIMM pAacTeHUWH M JKUBOTHBIX, OOJaNaIONIMX dYepTamu
OPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUM KHU3HHM, TepOapuu M KOJUIEKLUHU
pacTeHuil U JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX, yUYACTBYIOIINX B
pa3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBHSX.

JlaGopaTopHnas pa6ora «BpisiBIeHHE MPUCTTOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnas padora «BbisBIeHHE NPUCHOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIIepaTyphI».

JladopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OoOUTaHUS.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMysuuu. [lomynsust kak Onojiorudeckasi cucreMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(bopMHpPOBAHNHU MPOCTPAHCTBEHHOM CTPYKTYpHI NOMYJIAIMi. OCHOBHBIE IOKA3aTEIH MOIMYJIALUH:
YHUCJICHHOCTb, IJIOTHOCTh, BO3pPAcTHAs M MOJIOBas CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Okonornyeckast CTpykTypa momyssimud. OIleHKa YHCICHHOCTH TOMyJsiud. JlmHamMuKa
HOMyJISAUH U e€ peryisiuusa. buotuueckuil noreHMan nonyasnuu. MoaenupoBaHue AMHAMUKU
nonynsnud. KpuBble pocTa uwucieHHOCcTH mnomynsuuu. Kpusble BbDKHMBaHUS. Perymanums



YUCIIEHHOCTU TMOIMYJISIUMA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
OKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHuumanbHas u
peann30BaHHAas HUILN.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. BHIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HMHBa3UU
Yy’KEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: [Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU nonysuuny, «[IpoctpancTBennas
CTpPYKTypa mnonyisinun», «Bo3pactHble nupamuasl nomyisiuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopaenb skonornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 9. Jxos0rus coodmecTB. IKOJOrHYeCKre CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKuMOHAIbHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLIEHThI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBopoT BELECTB U MOTOK SHEPTUH B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoaykius. DKOIOTHYECKUE MUPAMUIBI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIECCHUHM U HUX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykineccu. KiuMakcHoe cooOIIecTBoO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03Ep U peK. DKOCUCmeMbl MOopel U OKeaHO8.
Drocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasnmuuus mexay
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCHCTEMAMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropojckoil ¢aynel. buomormueckoe ©  XO3SHCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHHUS OCHOBHBIX B3aUMOICCTBUI OPTaHU3MOB B YKOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0ugpuxamopos (knrouegvlx 6u008) 6 GYHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU IKOCHCTEMaMHU. Y CTONYMBOCTH
OpraHMW3MOB, TMOMYJSIMUNA U HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOI€HHBIX
BO3JICHCTBHI.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUU  PA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUSl MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

IToptpet: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«9JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemectB B 23kocucteMe», «llenmu mnuTaHus (macTOUIHAs, JETPUTHAN)»,
«OKOJOTHYECKas MUpaMUIa Yuce», « IKOIOTHYecKas nupamMuia OnomMaccen», « IKOJIOTHUECKast
nupamuia sueprun», «Odpazosanue 0onoray, «Ilepsuunas cykieccus», «BocctanoBienue jeca
nocie noxapay, « JKocucremMa 03epay, «ArpoueHnosy», « KpyroBopot BemecTB 1 MOTOK SHEPTUU B
arporieHosey, «[Ipumepsl ypOosakocuctemy.

Ob6opynoBanue: repbapuu pacTeHHUU, KOJJICKIUM HACEKOMBIX, dydella NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckasi padora «/3yueHue u onrcaHue ypoOIKOCHCTEMBD».

JlabopaTopnasi pa6ora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKeKypeust «IDKCKypcHsi B TUIIMYHBIN OuoreoneHos (B 1yOpaBy, O€pe3HsK, €JbHUK, Ha
CYXOJIOJIbHBIN WM IOWMEHHBIH JyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpOdKOCHCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmemnanerapHas 00o0j0oYka 3eMiH, TI€ CYIISCTBYET WJIM CYIIESCTBOBAJA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKINU.

3aKOHOMEPHOCTH CymiecTBOoBaHUS Onochepsl. OcobeHHOCTH OMochepsl Kak TI00aTbHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemiects U
OMOoreoXMMHYECKHEe UKIBI (YIiiepo/a, a3ota). PUTMuuHOCTS siBIeHU# B Ouocdepe.

3onanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHUS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIMAaNa K OMOCHEPHBIX
(byHKUIHH.

JleMoHCTpanuu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eoctepsl 3emnu», «Kpyrosopot azora B npupoae», «Kpyrosopor
yriaepoaa B nmpupoae», «Kpyrosopor kucioposaa B npupone», «KpyroBopor Boabl B IpUPOIEY,
«OcHoBHBIE OMOMBI cyIny, «Knmumatuueckue nosica 3emun», « Tyaapay, «Taitray, «CMmenianHbIf
necy, «llIupokonucTBeHHbIN Jecy», «Crenby, «CaBanHay, «IlycTbiHDY, « TponryeckHii gecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3meiicTBue demoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa Bo3ayXa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue noussl. OxpaHa OYBEHHBIX pecypcoB. MI3MeHeHNe KinMaTa.

AHTpPOIIOT€HHOE BO3/EMCTBHE HA PACTUTENBHBIN U )KUBOTHBIN MUp. OXpaHa pacTUTENBHOIO
U KMBOTHOTO Mupa. OCHOBHBIE NPHUHLIMIBI OXpaHbl Npuponbl. Kpacueie kHuru. Oco0o
oxpansiemble npupoubie Tepputopun (OOIIT). borannueckue cajapl U 300J0THYECKHE TAPKU.

OcHOBHBIE IPUHIIUIIBI YCTOMYNBOIO Pa3BUTHUS YEJIOBEUYECTBA U MPUPOABI. ParroHanbHOE
IOPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmume



3aKOHOMEPHOCTH TIN100AJIbHBIX IKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3Hca
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

Pa3BuTne MeTOOB MOHUTOPHHTA pa3BUTHSl OINACHBIX TEXHOTEHHBIX IIPOLIECCOB.
Cucmemnvie uccnedosanus nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCNOCOOHOLU
anepzemuxke. buonozuueckoe pasnoobpaszue u douopecypcuvl. Hayuonanvhvie ungopmayuonnsie
cucmemsl, obecnevusaiowjue OOCMYn K UHGPOpMAyuu NO COCMOSHUIO OMOENbHbIX 6U008 U
akocucmem. OcHO8bl IKOpeadbUIUMAay Uy IKOCUCIEM U CHOC0D08 6OPLOLL ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus MopcKux u HA3eMHbIX IKOCUCTIEM.

JemMoHCTpauMu

Tabmuubl u  cxembl: «3arps3HeHue atMocgepbl», «3arps3HeHue THIpPOochepbD»,
«3arpsi3HeHue MouBbly, «IlapHukoBEIii 3 dekT», «Ocobo oxpaHseMble IPUPOTHBIC TEPPUTOPUNY,
«Mogenu ynpasisieMoro MUpay.

Ob6opynoBanue: pororpaduu oxpaHsieMbIX pacTeHUN 1 KUBOTHBIX KpacHoii knuru Poccuiickoit
®enepaunn, KpacHOl KHUTH pErMoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS OOYYArOIIMMHUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTrpaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAaMOCTOSTEIBHOCTH M CaMOOIPEAETICHUIO,
Hanuuyue momueéayuu K OOy4eHUIO OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOEKIEHUM JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb O0YYaIOIIUXCSI PYKOBOACTBOBATHCA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, TMPUCYIIUMU  CHCTEME
Ouojoruueckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKOH  KYJIbTYpBI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
o0ImIecTBe TpaBWIaMH M HOPMAaMH MOBEICHHS M CIOCOOCTBYIOT IPOLECCaM CaMOIO3HAHMUSA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YEOBEKY TPyJa U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
yBOKEHUsS, OCEpE)KHOTO  OTHOIIEHUS K  KyJIbTYPHOMY  HAcIeIUI0 W TPaIuLHsIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH cpee.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHS y4eOHOro mnpenMeTa «bHoaorus» IOMKHBI OTPaXXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAli, IO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUIM, COOTBETCTBYIOLIUX TPAIAUIMOHHBIM IIEHHOCTSIM POCCUICKOTO  OOLIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA JAEATEIbHOCTH B IPOLIECCE PEaIU3allii OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KIaHCKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  00ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00I1eCTBa;

OCO3HaHHME CBOMX KOHCTUTYLHOHHBIX NpaB M OOS3aHHOCTEH, YBaKEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIE€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHITOJTHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3MLHMIO [0 OTHOUICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YyMEHHE y4YWUThIBaTb B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/ICHCTBUSA JTIOJIeH ¢ pa3HbIMU YOSKICHUAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLMAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOTO BBHIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX M UCCIEOBATEIbCKUX 3aJa4, YBAXKUTEIHHOIO OTHOLIEHUS K MHEHHIO
OTIIOHEHTOB MPU 00CYKJAEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTNYECKOTO COIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIILHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHKEHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHHE U PAa3BUTHE OUOJIOTHH,
MOHMMAaHUSA 3HAuYeHUs: OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSCh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMaHWE YMOITMOHAJILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHHUA  KYJbTYPbI 3I0POBbSI M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

MOHMMAaHWE U peann3alys 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
coOIofieHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHass (u3uYecKas aKTUBHOCTh), OEpeXHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U MCUXUIECKOMY 37]0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYyalUsIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS aIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHOM HAPABJICHHOCTH,
CIOCOOHOCTH UHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSATEILHO BBITIOIHATH TAKYIO JIEITETLHOCTD;

MHTEpEC K pa3nuyHbiM chepam mpodeccHOHANBbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyAyIIei nmpodeccrun U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

HKOJIOTMUYECKH ITIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;



MOBBILIICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE ONbITa IJIAaHUPOBAHUS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX TIOCIEACTBUN JJIsl OKPYKAIOIIEH CpeIbl;

OCO3HaHHUE TTI00aTBHOr0 XapaKTepa KOJOTHIECKUX MPOOJIeM U IyTel UX PEeIICHUS;

CIIOCOOHOCThH UCHOJIB30BaTh MpUOOpETaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MNpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOIIOIeHUE
MpaBWJI MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAOUIEH NPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MpPeIIPUHUMAEMBbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKATHBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU IESITETBHOCTH AKOJOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAHMAliore KYJbTYp,
CMOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M UATATEIHCKON KYJIBTYPBI KaK CPEICTBA B3AUMOICHCTBHS
MEXIY JIOJIbMU U ITO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PAIMOHATILHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUH IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIeM
MHpE Kak O €IUHCTBE TMPUPOJABI, YEJIOBEKa U OOIIeCTBa, B TMO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodiieM COXpaHeHUs: TPUPOTHOTO PAaBHOBECHS;

yOSXKIAEHHOCTh B 3HAYUMOCTU OUOJIOTMH AJII COBPEMEHHOW IHMBWIM3AIMU: 00ECTICUeHUs
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTEeH BBIXO/AA U3 TIIOOATBHBIX
HKOJIOTMUYECKUX MPOoOsieM U o0ecTieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATEHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B TMOJIYYECHUU OMOJIOTMUECKUX 3HAHWU B IEJSAX MOBBIIIEHUS OOIICH
KYJbTYpPbI, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, KAaK COCTaBHOM 4YacTh (DYHKIIMOHATIBHON
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEMOil MpU N3y4eHUN OHOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB IO3HAHMS, MCHOJb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CITOCOOHOCTH HCIOJIb30BaTh TMOJydYaeMble 3HAHUS [UIS aHaiu3a W OOBSICHEHUS SIBICHUU
OKPY’)KAIOIIET0 MHpa M TMPOUCXOANIUX B HEM HM3MEHCHMH, YMEHHE Jenarh OOOCHOBAHHBIC
3aKJTIOYCHHUS HA OCHOBE HAy4YHBIX (DaKTOB W HMMEIOIIMXCS JaHHBIX C IEJbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO WCIOJb30BaTh OMOJIOTHMYECKUE 3HAHUS JUISI PEIICHHS
po0JIeM B pealIbHBIX )KH3HEHHBIX CUTYaIHSX;

OCO3HAHUE IIEHHOCTH HAy4YHOM NEATETbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO U
MCCJIEI0BATENbCKYIO ACSITENbHOCTh UHIUBUAYAJIBHO U B TPYIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTHBHOMY TIOJIyYEHUIO HOBBIX 3HAHWK IO OWOJOTHU B COOTBETCTBHHM C >XHU3HEHHBIMU
NOTPEOHOCTAMH.

METAINPEJMETHBIE PE3YJIbTATHI



MertanpeaMeTHble pe3yIbTaThl OCBOCHUS Y4eOHOro mpeamera «bUONOTHsS» BKIIOYAIOT:
3HaUMMBbIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIONIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(uKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBbIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJJOBaHHE, HAOIIOJIECHUE, W3MEPEHHUE, SKCIICPUMEHT W JIPYTHE); YHUBEpCaIbHBIC
yueOHbIe JeicTBUS (IMO3HaBaTeIbHbIE, KOMMYHHUKATHUBHBIC, PETYJISATUBHBIEC), 00ECIEUNBAOIINE
dbopMupoBaHre (PyHKIMOHAIBHON T'PAaMOTHOCTH M COLMAIbHOW KOMIIETEHIIMM OOYyYaloluXCs;
CIOCOOHOCTh 00y4Jarmuxcst KCII0Ib30BaTh OCBOCHHBIE MEXIUCHUTIITNHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS ¥ YHUBEpCaJIbHbIC ydeOHBIC JEWCTBHUS B IO3HABATEIHHOW U
COLIMAJILHOM MPaKTHKE.

B pesynprare wu3yueHuss OHOJOTMUM HA YpOBHE CpeIHEro oomero ooOpa3oBaHUs Yy
oOydaromerocss OyayT copMupoBaHBI MO3HABATEILHBIC YHUBEPCAIBHBIC yUeOHBIC JIEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC JCHCTBHUS, PETYJATUBHBIE YHHBEPCAIBHBIC
y4eOHbIe JeCTBHSI, COBMECTHAS I€ATEIbHOCTb.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01ero odpazoBaHUs
JIOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NO3HABATEJIbHBIMH /IE/iCTBUSIMH

1) 6a3oBbIe JJOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3UpPOBaTh MpoOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIO0JIH30BATh IPU OCBOCHUY 3HAHUN MTPUEMBI JJOTHYECKOTO MBIIIJICHUS (aHAJIN3a, CHHTE3a,
CpaBHEHHMs, KiacCUpUKAlUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJOTHYECKUX TOHATUH
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATHUSMU);

OTIPENIETIATh 1NN JEeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JTOCTHIKECHUS,
COOTHOCHUTD PE3YNbTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€TyKTUBHBIE, TI0 AHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH M TIPOTHUBOPEYMS B PaCCMAaTPUBAEMBIX SBJIICHHUSX, (POPMYIUPOBATH BHIBOJABI U
3aKJIIOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEIACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3Y4aeMbIX OMOJOTHYECKHX OOBEKTaxX, a TAK)Ke MPOTHBOPEUYMM PA3HOTO POJa,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEJSM,
OIICHUBATh PUCKH MOCIIECACTBHUI IS TEILHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PabOTy B YCIOBHUSX PEATBHOTO, BHPTYyaJIbHOTO |
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

BIIAJICTh HABBIKAMHU YUEOHO-HCCIICOBATEIHCKON M MPOCKTHOM NEATEIbHOCTH, HAaBBIKAMH
pazpetieHusi mpobdIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITETLHOMY IOMCKY METO/IOB
pElIeHHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IMYHbIX METOIOB TO3HAHUS;



UCITOJb30BaTh PA3JIUYHble BUJBl ACATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalni, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHUCIE TpU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

(GbopMHpOBaTh HAYYHBIH TUIl MBILIUICHHS], BIAJETh HAYYHON TEPMUHOJIOTHEN, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIE 33Jaud B OOpPa30BaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISBIIAT [PUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajadyy, BbIJBUIaTh
TUIIOTE3Y €€ PEeLIeHUs, HAXOAUTh apryMEHTHI JUIs 10Ka3aTesIbCTBA CBOMX YTBEPXKAECHUI, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUU PEIICHUS;

aHAJM3UPOBAThH MOJyYEHHBIEC B XO/1€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKH OIICHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OL€HUBATh IPUOOPETEHHBIHN OIBIT;

OCYILIECTBJISATh LEJICHAIIPABICHHBIM MOUCK NEpPEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poQeCCHOHATIBHYIO CPEY;

yMETh NEPEeHOCUTh 3HAHHWA B  IIO3HABATEIbHYID M  IPAKTHYECKyl0  00JacTu
KHU3HENIeATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC WJEH, NpPEUIaraTh OPUTMHAIBHBIC TOJXOAbI W PEUICHUS, CTABUTh
npoOJIeMbl U 33Jauu, IOMyCKaroIIle albTepHATUBHbIE PELLICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocodwus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJOTHYECKUX CIOBapsSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3IUYHBIX BHJIOB U (opM
Npe/CTaBICHUs, KpUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUUBOCTbD;

(dbopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATh pPazIMYHBIE METOABI TNPH IOWCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMalbHYIO (GOpMYy TpEeACTaBIEHUS OHOJIOrHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U JIPYroe);

UCMOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOrHYecKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynel, aO0OpeBUaTypy, HOMEHKIATypy, HCIOJIb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJISIIHOCTH;

BJaJeTh HABBIKAMU pACHO3HABAHUS M 3alIMThl WHGpOpMANMK, HH(OPMAIIMOHHON
0€30M1aCHOCTH JTMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) obuenue:

OCYILECTBIISATh KOMMYHHMKAIIMU BO BceX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYyXJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBAaTh
CYXJICHUS OTHOCHTEJBHO BBIMIONHEHUS TMIpeIUIaraéMoi 3a/Ja4dd, YYHUTHIBATH HWHTEPECH U
COTJIACOBAHHOCTD MO3ULUI APYTUX YYACTHUKOB JHAIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTyallluid, YMETh CMAT4YaTh KOH(QIUKTHI U
BECTH [1€PErOBOPHI;



BJIAJCTh PA3JIUYHBIMHU CIIOCOOAMU OOLIEHHS] M B3aUMOJIEHCTBHS, MOHMMATh HaMEPEHUS
JPYTUX JIOAEH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3sBEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHsA C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHONH pabOTHI Ipu
peleHn GMOIOrnYeckoil mpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEHUCTBUS NIPH PELLICHUH yueOHOM 3aauu;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPIWHUPOBATH
JEHCTBUA 110 €€ TOCTUKEHUIO: COCTaBJIATH IIJIaH JEUCTBUM, pacIIpelelsiTh PO ¢ y4ETOM MHEHUN
Y4aCTHUKOB, OOCY>KJaTh pe3yJIbTaThl COBMECTHON padOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJOTO YYaCTHHKA KOMaHJIbI B OOLIMIA pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKNE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
KU3HEHHBIX U YUEOHBIX CUTYaIHsIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHCTBUSIX M IOCTYIKax IO OTHOWICHHIO K >KMBOM IPHUPOAE, CBOEMY 3IJOPOBBIO U 3/10POBBIO
OKPYIKaOIIHNX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 3a/Ja4l B 00pa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHMIO M TPOSIBIICHUIO IIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsSM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUu
JUISL OLIEHKU CUTYyallud, BBIOOPA BEPHOTO peIlICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI M apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yNIbTATOB ACATECIbHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIHUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTOro YeJIOBeKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ysbTaThl OCBOEHUS COJAEp)KaHMs ydeOHoro mnpenmera «buonorus» Ha
yriIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MPOoPUIbHOT0 00yYeHHsST 00yUYarOIUXCs
6uonornu. OHM BKITIOYAIOT: CieNU(UIeCKre It OMOJIOTUU HAayYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
JeMCTBUI MO OCBOCHUIO, HHTEPIPETAllMU U NMPeoOpa30oBaHUIO 3HAHUM, BUIIBI IESTEIBHOCTH IO
IOJYYEHHUIO HOBBIX 3HAHMHW M HUX HNPHUMEHEHMIO B PA3IMUYHBIX Y4EOHBIX, a TaKKE B pEalIbHBIX
KU3HEHHBIX cUTyauusx. [IpeqmerHelie pe3ynbTaThl IPeACTaBICHbI 110 FOJaM U3y4EHUs.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTo npenMera «buonorus» B 10 knacce 10nKHbI
OTpaxkaTh:

c(OpMUPOBAHHOCTb 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OopMHPOBAHNHU €CTECTBEHHO-HAYYHOI KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB IPUPOBI U PELIEHUN
po0JeM palioOHaIBHOIO IPUPOIONIOIb30BaHUs, O BKIIA1€ POCCUHCKUX U 3apyOekHbIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OMOJIOTMUYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJArarollue
OuoNornyecke TEPMHHbI M TMOHATUSA (KHU3Hb, KJIETKA, OpraHu3M, MeTaboyM3M, FOMeocTas,
CaMOpEryJIsiliMs, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTb, H3MEHUYNBOCTb, POCT U Pa3BUTHUE),
ouonornueckue Teopuu (kimerounas Tteopus 1. IlIBannma, M. Illneitnena, P. Bupxosa,
XpoMocoMHasi TeopHsi HaclieAcTBeHHOocTH T. Moprana), yuenus (H. 1. BaBunosa — o nienrpax
MHOTr000pa3ust U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOTO MMOKOJIEHMS], PACIIEIIJIEHHUs], YUCTOTBI FaMET, HE3aBUCUMOT0 HaciaenoBanus I'. Menaens,
TOMOJIOTUYECKHX PSIJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioa), mpuUHIHUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMU HAy4YHOTO MO3HAHMs, UCHOJIb3YyEMBIX B OMOJIOTHYECKUX
UCCIIEIOBaHMSX JKUBBIX 00BEKTOB (OMMCaHUE, U3MEpeHHe, HaOII01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIECTBEHHBIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKapHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOTMYECKHUX POLECCOB: 0OMEHa BellecTB (MEeTab0I13M), MPEBPALLEHUS SHEPTUU, OPOKEHNUS,
aBTOTPO(HOTO U TeTepOTPO(HOTO TUIIOB MUTAHUSI, POTOCHHTE3a M XEMOCHHTE3a, MUTO34a, Me03a,
ramMeToreHesa, sMOpHoreHesa, MOCTAMOPHOHAIEHOTO pa3BUTHS, Pa3MHOXKEHUS,
UH/IMBUYAIbHOTO DPa3BUTHUSA OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMJAAMU KIETKH M HUX (PYHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKUUSAMH, MKy OpraHaMHU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KMBOTHBIX M 4eJOBEKa M MX (YHKIMAMH, MEXIY CHUCTEMaMH OpPraHOB M UX
GYHKIUSAMU, MEXKIY dTanmaMM OOMEHa BEHIeCTB, dTalmaMH KJIETOYHOTO IHMKJIA U KU3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd AMOpPUOHAILHOTO pAa3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;



YMEHUE BBISBIATh OTIUYUTENIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUISl I0KA3aTEeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIL;

yMEHHE pelaTh OMOJIOTHYECKHUE 3a/1a4H, BBISIBIATH IPUYUHHO-CIIEICTBEHHBIE CBS3H MEX]TY
UCCIIETyeMbIMH OMOJIOTHYECKUMHU TMPOLIECCAMU U SIBICHUSMH, JI€IaTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU IOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JTAOOpPAaTOpHbIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHME BBIIBUIaTh THUIIOTE3bl, IMPOBEPATh HX HKCHEPUMEHTAJIbHBIMU CpPEACTBAMH,
bopMyIHpys 1eNb UCCIIeI0BaHNS, aHATM3UPOBATh OJTYUYCHHBIC PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

yMEHHE Yy4acTBOBaTh B y4eOHO-HMCCIIEIOBATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO MPEACTABIATH
MOJIyY€HHBIE PE3YJIbTAaThl HA YUEHUUECKUX KOHPEPEHLUSAX;

YMEHHUE OIICHUBATh 3TUYECKUE aCTIEKTHl COBPEMEHHBIX UCCIICAOBAHHUH B 00JIaCTH OHOIOTUN
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHHUE
TeHOMa U CO3/1aHue TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyayIiel mpoheCCHOHATBHOM NeSITEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIIEBOI
MIPOMBIIIIICHHOCTH, YTIyOJIsaTh O3HABATEIbHbIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodecCHu U MPOAOIKEeHNE OMOIOTMYECKOT0 00pa30BaHUs B OPraHU3AIMIX
cpeaHero npogeCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTo npenMera «buonorus» B 11 knacce 10NKHbBI
OTpaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YEJIOBEUECTBA, a TaKXKe B PELIEHUU BOIPOCOB
paLMOHATIBHOTO IPUPOJIONIONIb30BAHMSL, U B (POPMUPOBAHUH LIEHHOCTHOTO OTHOUIEHHUS K IPUPOJIE,
00I1eCTBY, YEJOBEKY, O BKJIAJ€ POCCHHCKHX U 3apyOeXHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE
OuoJIoruy;

yYMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUS U
NOHUMaHHE CYIIHOCTH OCHOBOIOJAralomux OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
’KocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Teopuss Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomonuu), yueHus (A. H. CeBeproBa — 0 myTsSX U HalpaBICHUSX
sBommroiud, B.. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHUECKOTo paBHOBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. JIubuxa,
HKOJIOTUYECKOM MUPaMUbl SHEPTHH), TUnoTe3bl (runoresa «mupa PHK» V. I'nnGepra);

yMEHHE BIaJleTh OCHOBHBIMH METOJAaMH HAy4YyHOTO TIO3HAHMs, WCIONb3yEMbIMH B
OMOJIOTUYECKNX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHHUE, W3MEpPEHUE,
HaOJr0IeHne, YKCIIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMOTIEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHbIE NPU3HAKU: BUAOB, OHMOIreOIEHO30B, JKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOopa,
JIONATPUUECKOTO U CUMIIATPUUYECKOTO BHJI000pA30BaHUS, BIUSHUS JABWKYIIMX CHII SBOJIIOLIUU
Ha TeHO(OH]] MOMYJIALUHN, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelle 0OMTaHUs, YepelOBaHus
HaIlpaBJIEHUH HBOJIFOLMHU, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTUU B IKOCUCTEMAX;



YMEHHE YCTaHABINBATh B3aMMOCBSA3H MEX/Ty IPOLIECCAMH ABOJIIOLIUU, TBUKYIIIUMU CUITAMU
AQHTPOIIOTEHE3a, KOMIIOHEHTAMH pAa3UYHBIX HKOCHCTEM M TMPUCHOCOOJIICHUSIMH K HUM
OpraHU3MOB;

YMEHHE BBISIBJISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, IPUCIOCOOIEHHOCTh BUIOB
K cpene oOurtaHusi, aOMOTHUECKUX M OMOTHUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOT'€HHBIX U3MEHEHHH B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UJIsl J0Ka3aTellbCTBa POJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKHX TPYIII,
B3aMMOCBS3M OPraHU3MOB M Cpebl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHHs MHOT000pa3vs BHJOB M KOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAaHHUS HPUPOABI U
4eJI0BEYECTBA,;

yMEHHE pelaTh OMOJIOTHYECKHUE 3a/1a4H, BBISIBIATH IPUYUHHO-CIIEICTBEHHBIE CBS3H MEXITY
UCCJIETyeMbIMU OMOJIOTUYECKUMH TPOLIECCAaMU U SIBJICHUSIMH, J€JaTh BBHIBOJBI U MPOTHO3BI HA
OCHOBAHHH TIOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX IKCHEPUMEHTATbHBIMU CpPEACTBAMH,
bopMyIHpys 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh MOJTYUYCHHBIE PE3YJIbTAThI U JIENIaTh BHIBOJIBI,

YMEHHE y4YacTBOBaTh B Y4e€OHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJOTHU U
MEAMIIMHE, MPOBOIMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO MPEACTABIATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOXKICHUU JKU3HHU, 4YelOBeKa U
YeJIOBEYECKMX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MPEJOTBPAIICHHS TII00aTbHBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1ei mpodeccuoHalbHON AEATEIbHOCTH B
001acTi OMOJIOTHH, KOJOTHHU, IIPHUPOIOTIONH30BaHI, MEIUIIUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPHUH, CEIICKOTO XO3S1CTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIyOJIATh TTO3HABATEIbHBIN
UHTEpeC, HalpaBIeHHbIH HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH Mpodeccur U MpoI0JKEeHUE
Ouosornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
oOpazoBaHus.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA 110 BUOJIOT'UHN

Knaccer 10
KonudecTBo yacoB 1o yueOHOMY IJIaHy

Bcero 102 gac; B Hexenro 3 gaca.

[T1naHOBBIX KOHTPOJIBHBIX padoT 4

[11aHOBBIX TPAKTHYECKUX PaboT 2 (MIpeIMEeThl €CTECTBEHHOHAYYHOTO IIHKIIA)

KounuectBo JyeKkTpoHHBbIE (HU(PPOBBIE)
HaumeHoBaHue pa3jie/ioB U TeM
Ne n/m 4acoB o0pa3oBaTe/ibHbIE PeCYpPChI
NMpPoOrpaMmblI
Bcero
1 buonorns kak Hayka bubnnorexa LHOK https://m.edsoo.ru/7f41c292
2 JKuBble cucTEMBI U UX U3YUYEHUE bubnuoreka L{OK https://m.edsoo.ru/7f41c292
3 buonorus kneTku bubnuoteka I{OK https://m.edsoo.ru/7f41c292
4 XuUMHU€ecKasi OpraHu3alus KIETKU 10 bu6nuoteka LIOK https://m.edsoo.ru/7f41¢c292
5 Crpoenue u GyHKIMH KIETKU 8 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
OO6wmeH Belec eBpallEHUE dHE
6 MCH BEICCTD I PEBPATLCHIE SHEPIUH B 9 Butsmorexa LIOK https://m.edsoo.ru/7f41c292
KJIETKE
H
7 aCHeHCTBeHIfaH MHpopMaNs 1 9 bu6nuoteka LIOK https://m.edsoo.ru/7f41¢c292
peanu3anus e€ B KJIeTKe
JKu3HEeHHBIN UKIT KJISTKH 6 but6mmoreka [{OK https://m.edsoo.ru/7f41c292
Crpoenuie U GyHKIUU OPraHU3MOB 17 bubmuoteka LIOK https://m.edsoo.ru/7f41c292
10 Pa3mHOXeHue u pa3BUTHE OPraHU3MOB 8 bu6muoreka L{OK https://m.edsoo.ru/7f41c292
T _
11 CHOTIRG ~ HAyKa O HAGIC/CTROHHOCTH | 2 bubnmnoreka [{OK https://m.edsoo.ru/7f41c292

HN3MCHYUBOCTHU OPTaHN3MOB
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12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 bu6mmoteka LIOK https://m.edsoo.ru/7f41c292

13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 bubnuoreka IIOK https://m.edsoo.ru/7f41c292

14 I'eneTrka yemoBeka 3 Bbu6nunoteka LIOK https://m.edsoo.ru/7f41¢c292

15 Cenek1usi OpraHu3MOB 4 bubnmoreka [{OK https://m.edsoo.ru/7f41c292

16 buotexHomorus u CHHTETHYCCKAs OMOJIOT S 4 bu6nmoteka LIOK https://m.edsoo.ru/7f41¢c292

17 PesepBHOe Bpems 1 bubmmoteka LIOK https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102



https://m.edsoo.ru/7f41c292
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TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA 110 BUOJIOT'MHN

Kmaccrr 11

KonmyecTBo yacoB no yueOHOMY IJIaHy
Bcero 102 yac; B Henenro 3 yaca.
[T1aHOBBIX KOHTPOJBHBIX PabOT 6
[T1aHOBBIX IPAaKTHUECKHUX palboT 2 (IIpeaMeThl €CTECTBCHHOHAYYHOT'O IIUKIIA)

DJIeKTpOHHbIe (LM (ppoBbIE)
HaumeHnoBanue pasaesioB U TeM Koauuecrso yacos
Ne i/ o0pa3oBaTe/IbHbIE PecypChl
NMPorpamMmbl
Bcero
1 3apoxaCHUE M Pa3BUTHE DBOFOIMOHHBIX 4 bu6nuoreka [IOK
MpeJICTaBICHUN B OMOJIOTUU https://m.edsoo.ru/7f41cc74
N bu6mmoteka [IOK
2 MuxkposBosronus U €€ pe3yJibTaThl 14
p H pesy https://m.edsoo.ru/7f41cc74
3 MakposBoaronus U eé pe3yabTaThl 6 Bubmaorexa ITOK
p H pesy https://m.edsoo.ru/7f41cc74
[TpoucxoxneHne u pa3BUTHE )KU3HU Ha bubmuoreka [JOK
4 15
3emite https://m.edsoo.ru/7f41cc74
5 IIponcxoxxaeHne yelloBeEKAa — aHTPOIOreHES 10 bubmmorexa [TOK
p 2 p https://m.edsoo.ru/7f41cc74
DKOJOTUsl — HayKa O B3aUMOOTHOIIIEHUSIX
6 OPra’Hu3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 bubmmorexa [IOK
p . 71ob . https://m.edsoo.ru/7f41cc74
C OKpY’Karotei cpeaoi
but6mmoreka [IOK
7 O §) 9
PTAfHSMBI I Cpe/Ia OOUTAHIA https://m.edsoo.ru/7f41cc74
8 DKOJIOTUs BUAOB U IMOITYJIALIUNA 9 Bubmorexa ITOK
Al yIAI https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
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9 DKO0J0THS COOOIIECTB. IKOJIOTUNYCCKUE 12 bubnunoteka LIOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1 b -
0 Hochepa — ro0ankHas SKOCHCTEMa 6 https://m.edsoo.ru/7f41cc74
bubnuoteka LIOK
1 Hexobeic i okpyKaioutas cpesa 0 https://m.edsoo.ru/7f41cc74
12 PesepBHOe Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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[Ipunoxenue

Kpurepuu n HOpMbI OLIEHKH 3HAHUN M YMEHUH yYAIIUXCS 110 OMOJI0THH
O0mennaakTuYecKue
OueHka «5» CTaBUTCS B CiIyvae:

1. 3HaHUSA, TOHMMaHWs, TJIyOMHBI  YCBOGHHMS  OOyYaloOmMMHUCSI  BCero  o0BEMa
IPOrPaMMHOTO MaTepHaIa.
2. YMeHUs BBIIENATH TJIABHBIC TIOJI0KCHUSI B U3YYEHHOM MaTepuase, Ha OCHOBaHUHU (haKTOB

U TIpUMEpOB 00001I1aTh, JeTaTh BEIBOIbI, YCTAHABIMBATH MEXKIIPEIMETHBIC U BHYTPH IIPEIMETHBIC
CBSI3H, TBOPUYECKU IPUMEHATDH MOJyUYE€HHbIC 3HAHNUS B HE3HAKOMOM CUTYaIuH.

3. OtcyrcTBUs OMHMOOK M HEJOYETOB TPU BOCHPOM3BEICHUU HW3YYCHHOTO MaTepuaa,
IIPU YCTHBIX OTBETaX YCTPaHEHUs OTAEIbHBIX HETOYHOCTEH C MOMOIIBIO JIOMOJHUTEIbHBIX
BOIIPOCOB YUHTENS, COOJIFOICHUS KYJIbTYPhl MUCbMEHHOW U YCTHOU peuH, mpaBuil ohopmiieHus
MUCHbMEHHBIX padoT.

OrueHka «4» CTaBUTCS B CiIyvae:

1. 3HaHUSI BCETO M3YUYEHHOTO TPOrPaMMHOT0 MaTepHaia.

2. YMeHus BBICTISTH TJIABHBIC ITOJIOKECHHS B U3YYCHHOM MaTepualie, Ha OCHOBAaHUU (aKTOB
U IpUMEpOB 000011aTh, 1eJaTh BBIBO/IbI, YCTAHABIUBATh BHYTPUIIPEIMETHBIC CBSI3U, IPUMEHSATH
MOJTy9YCHHBIC 3HAHUS Ha TIPAKTHKE.

3. Jonymenus HE3HAYUTEIbHBIX (HETpYOBIX) OImHuO0K, HEZ0YETOB npu
BOCTIPOM3BE/ICHUYU M3yUYCHHOTO MaTepuaia; COOJIFOJICHUS OCHOBHBIX TIPAaBHI  KYJIBTYPBI
MUCHbMEHHOU U YCTHOM peun, IpaBuil 0pOpPMIICHUSI TUCEMEHHBIX padoT.

Oruenka «3» CTaBUTCS B CiIyvae:

1. 3HaHMsT W YCBOGHMS MaTepuaja Ha ypOBHE MHUHUMAIbHBIX  TpeOOBaHUI
MPOrPaMMBI, 3aTPYTHEHUS TIPH  CAMOCTOSATEIHLHOM  BOCIPOW3BEICHWH, BO3HUKHOBEHUS
HEO0OXOIUMOCTH HE3HAYUTEIHLHOM MTOMOIIY MPENoJaBaTeNs.

2. YMmenus pabotaTh Ha ypOBHE BOCHPOU3BEACHHWS, 3aTPyJHEHUS TPH OTBETaX
Ha BUJOU3MEHEHHBIE BOIIPOCHI.
3. Hamnuus rpyooit OLIMOKH, HECKOJIbKUX rpyObIX OLIMO0K pu

BOCIIPOM3BEICHUH U3yUYE€HHOTO MaTepHalia; He3HAYMTEIbHOI0 HECOOIOCHNSI OCHOBHBIX MPaBHII
KyJbTYpbl TUCbMEHHON M YCTHOW peun, npaBuil 0pOpMIIEHUS MMCbMEHHBIX paloT.

OreHka «2» CTaBUTCS B CIIyvae:

1. 3HaHUS M YCBOEHHMs MaTepuaja Ha YpPOBHE HIDKE MHMHHUMAIbHBIX TpeOOBaHUMN
IIPOrpaMMbl; HAJTMYUSI OT/AEIbHBIX MPEACTABICHUN 00 U3yYEHHOM MaTepHale.

2. OTtcyTcTBUS yMeHUsl paboTaTh Ha YpPOBHE BOCIPOU3BENEHUS, 3aTPYyAHEHUS MIPH OTBETaX
Ha CTaHJapTHbIE BOIIPOCHI.

3. Hanuuusa HeckonbkuXx TIpyObIX  OmMMOOK, OOJBIIOr0 Yucia HErpyOblX  mOpHU
BOCIPOM3BEICHUN W3YYEHHOI'O MaTepHajia, 3HaYMTEIbHOTO HECOONIOIEHNUS OCHOBHBIX IPABUII
KYyJIbTYpbl TUCBMEHHON M YCTHOMH peun, mpaBuil 0(pOpMIIEHUS MUCbMEHHBIX PadoT.

Oruenka «1» cTaBuTCS B Cilyvae:

1. Het oTBera.

KpuTrepun u HOpMBbI OLleHKHU 3HAHUH M YMeHUI 00y4alolIuXcs 32 YCTHbII OTBeT.

Onenka "5" craBuUTCS, €CIIN yUEHUK:

1. [Toxa3piBaeT TIyOOKOE€ UM TIOJHOE€ 3HAHME W TIOHMMaHUWE BCETO IPOrPaMMHOIO
MaTepuaia; IOJHOE TOHMMAaHUE CYLIHOCTHM pacCMaTpUBAEMbIX IOHATHH, SBICHMM U
3aKOHOMEPHOCTEM, TEOPHUid, B3AMMOCBS3EH.

2. YMeeT cocTaBUTh IMOJIHBIM W MpPaBUJIbHBIA OTBET HAa OCHOBE HM3YyYEHHOIO MaTepuaa,
BBIJIETISITh TJIaBHbBIE MOJIOXKEHUS, CaMOCTOSITENIEHO MO/ATBEPK1aTh OTBET
KOHKPETHBIMHU NpUMepaMH, (PaKTaMu; CaMOCTOSITEIbHO W apryMEHTHPOBAHO JelaTh aHalu3,
0000111eHuS, BBIBObI; YCTAHABIMBATH MEK IPEAMETHBIE CBSI3U (Ha OCHOBE paHee MPHOOPETEHHBIX



3HAHWI) ¥ BHYTPHU IPEMETHBIE CBA3H, TBOPUYECKH IIPUMEHSITH I10JIyYE€HHbIE 3HaHUS B HE3HAKOMOM
CUTYalliH; TIOCIeIOBATEbHO, YETKO, CBA3HO, 0OOCHOBAHHO M 0€30MIMO0YHO M3Narath yueOHbBIN
MaTepual. YMeeT COCTaBJIsATh OTBET B JIOTMYECKOM MOCIE0BAaTEIbHOCTH C HCIIOJIb30BaHUEM
NPUHATONW TEPMUHOJIOTHH; JIeNIaTh COOCTBEHHBIE BBIBO/IBI; ()OPMYIUPOBATH TOYHOE OMPECIICHHE
U MCTOJKOBaHHE OCHOBHBIX IOHSATUH, 3aKOHOB, TeOopuil. MoXkeT npu OTBETE HE IOBTOPATh
JOCIIOBHO TEKCT Yy4YeOHWKA; W3JlaraTh, MaTepuajl JHMTEPATypHBIM S3BIKOM; IPAaBHIBHO H
OOCTOATENILHO OTBEYaTb HaA JIONOJHUTENBHBIE BONPOCHI YUUTENsA; CAaMOCTOATENBHO H
palMOHATIBHO ~HCIIOJIb30BaTh HArJSAHbIE MMOCOOWS, CIPaBOYHBIE MaTepUalbl, y4eOHUK,
JIOTIOJIHUTEIIBHYIO JINTEPATypy, NEPBOMCTOUHUKHU; IPUMEHATh CUCTEMY YCIOBHBIX O0O3HAYCHUN
IIPY BEJICHUU 3aIIUCEN, COITPOBOXKIAIOIINX OTBET; CIOJIb30BATh /IS I0KA3aTEIbCTBA BHIBOJIOB U3
HaOJII0IEHUI U OIIBITOB.

3. CaMoCTOATENbHO, YBEPEHHO U 0€30IIMOOYHO NPHUMEHSET IIOJyYEHHBbIE 3HAHUS B
peleHny IpodjaeM Ha TBOPUYECKOM YPOBHE; JOIyCKaeT He Oosiee OJHOro HeJo4yéTa, KOTOPBIH
JIETKO UCTPABJISIET 110 TPEOOBAHUIO YUUTEIIST; IMEET He0OX0AUMbIE HABBIKM PabOThI C pudopamu,
yepTekaMHu, CcXeMaMmM, rpadukaMu, KapTaMmu, CONYTCTBYIOIIMMHU  OTBETYy;  3aIlUCH,
COITPOBOKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

Ouenka "4" craBUTCS, €CJIM YUYCHUK:

1. Iloxa3piBacT 3HAaHHUS BCErO0 M3YYEHHOI'O IIPOrpaMMHOrO Marepuana. J[aér noJyHbIi
U MPaBWIBHBIA OTBET HAa OCHOBE M3YYEHHBIX TEOPHM; JIOIYyCKaeT HE3HAYUTENIbHbIE OIIMOKU
Y HEO4EThl IpPU BOCIPOMU3BEIACHUM H3YyUYEHHOIO MaTepuana, HeOOJIbIIME HETOYHOCTU IpU
UCIIOJIb30BaHUM HAay4YHBIX TEPMUHOB WM B BBIBOAAX, 0000LIEHUAX U3 HaOmoaeHui. MaTepuan
U3JIaraeT B OINPEAEIEHHOM JIOTMYECKOM IOCIeA0BaTENbHOCTH, IMPU 3TOM JOIYCKAET OAHY
HerpyOyro omuOKy WK He OoJiee AByX HEe0UYETOB, KOTOPbIE MOXKET UCIPABUTh CAMOCTOSITEIILHO
pyu TPeOOBAHMUHU WJIM HEOOJIBILION MOMOILH MTPENoJaBaTelis; MOATBEPKAAET OTBET KOHKPETHBIMU
IpUMepaMu; MPaBUIIBHO OTBEYAET Ha JOMOJIHUTEIbHBIE BOIIPOCH! YUUTEIIS.

2. YMeeT caMOCTOSITENIbHO BbIIEATH IJIAaBHBIE IOJIOKEHUS B M3YYEHHOM MaTepuaie; Ha
OCHOBaHUU (DAKTOB U MPUMEPOB 00001IATh, J1€J1aTh BHIBO/IbI. Y CTAHABIMBATH BHYTPUIIPEMETHBIE
cBA3M. MOXeT NPUMEHSATH IOJIyY€HHbIE 3HAHUSA Ha IMPAKTUKE B BUJOU3MEHEHHON CHUTyallUH,
coOJII0JIaTh OCHOBHBIE NpaBWJIa KyJbTYpbl YCTHOH pe4M; UCIOJb30BaTh IPU OTBETE HAy4YHBIE
TEPMUHBIL.

3. He o6nagaer 10CTaTOUHBIM HAaBBIKOM PabOTHI CO CIPAaBOYHOM JIMUTEPATYpOH, yUEOHUKOM,
NEPBOUCTOYHUKOM (TIPAaBUIILHO OPUEHTHPYETCS, HO paboTaeT MEVIEHHO).

Onenka "3" craBUTCS, €CIIN yUEHUK:

1. VYcBanBaeT OCHOBHOE COJIEp)KaHHE Y4YeOHOro MaTepualia, HO HMEET MpoOenbl, He
MPENSITCTBYIOLINE NalbHEHIIIEMY YCBOCHHIO MPOTPAMMHOI0 MaTepurana.
2. W3nmaraer  marepuall  HECHCTEMaTH3WPOBAaHHO,  (parMeHTapHO, HE  Bceraa

MOCIIE0BATENbHO; TMOKa3bIBA€T HENOCTATOUHYIO C(OPMHPOBAHHOCTH OTAENBHBIX 3HAHUH U
yMEHU; c1ab0 apryMEHTHPYeT BBIBOJABI U OOOOIICHHS, JOMyCKAaeT OIMUOKH TpU UX
dbopMyIHMpOBKE; HE HCIIONb3yeT B KadecTBE JI0Ka3aTelbCTBA BBIBOABI W O00OIICHUS U3
HaOJIOJICHUH, OTIBITOB WJIA JTOTTYCKAET OIMIMOKH MPU UX U3JT0KEHUU; TAET HEUETKUE ONpeIeTIeHUs
TTOHSATHUH.

3. WcnbiTeiBaeT 3aTpyHEHUsT B MPUMEHEHUHU 3HAHUM, HEOOXOIUMBIX JJIS PEIICHUs 3a/1a4
Pa3IMYHBIX TUIOB, MPAKTUYECKUX 3a/laHUi; TPU OOBSICHEHWH KOHKPETHBIX SIBICHUN Ha OCHOBE
TEOpH M 3aKOHOB; OTBEYAET HEMOJHO Ha BOMPOCHI YUHUTENS WJIM BOCIPOW3BOIMT COJIEPKAHHUE
TeKcTa y4eOHWKA, HO HEJOCTATOYHO TOHMMAET OTAENbHBIC TMOJOXKEHUS, UMEIOIINEe Ba)XKHOE
3HAYEHHE B 3TOM TEKCTE, JOIyCKas OJIHY-ABE TPyObIe OMUOKH.

Onenka "2" craBUTCS, €CIIN YUEHUK:

1. He ycBamBaeT m He pacKpbhIBa€T OCHOBHOE COJIEp)KaHHE Marepuasa; He 3HaeT WU
HE MOHMMAET  3HAYUTENBHYIO  4YacThb  NPOrpaMMHOrO0  MaTepuasa B Mpefenax
MOCTAaBJICHHBIX BOIIPOCOB; HE JIeJaeT BHIBOJIOB U 000OIICHHUIA.

2. HNmeer cmabo chopMUpPOBAHHBIE W HEMOJHBIE 3HAHUS, HE yMEET MPUMEHSTh HUX
P PEIIEHNH KOHKPETHBIX BOTIPOCOB, 33/1a4, 3a/IaHUH 10 00pasIry.



3. [Ipu oTBeTe Ha OAWH BOMPOC AOIMYyCKAaeT Ooyiee OBYX TpyObIX OIIMOOK, KOTOpBIE HE
MO>KET UCTIPAaBUTh JaKe MIPH MOMOIIH YIUTEIIS.

Ouenka «1» cTaBUTCS B cllydae:

1. Her oTBera.

Ilpumeuanue. I1o OKOHUYAHUU YCTHOTO OTBETA Y4Yalllerocs IEJaroroM Maércsi KpaTKUW aHaIu3
OTBETa, OOBSIBIISICTCS MOTUBUPOBAHHAS OLIEHKA, BO3MOXKHO TPUBIICYCHUE IPYTUX YUAIUXCS IS
aHaJn3a OTBeTA.

Kputepun ¥ HOpPMBI OLIEHKHM 3HAHMI M YMeHHUiIl 00y4YalOUIMXCSl 32 CaMOCTOSITEIbHbIE
nucbMeHHbIe U KOHTPOJIbHbIEe pa0oThl.

OreHka «5» CTaBUTCS, €CIIA YUCHUK:

1. BrimonaseT paboTy 6€3 ommboK u /mii/ 1omycKaeT He 60see 0 JHOTO HeAouETa.

2. Cobmronaer KyabTypy MUCbMEHHOM peduu; paBuia o(popMIIeHUsS MTUCHbMEHHBIX padoT.
OneHka «4» CTaBUTCS, €CIU YUCHUK:

1. Bremonsaser nucbMeHHYI0 pa®oTy TOJIHOCTBIO, HO JIOyCKaeT B Hed He Oolee
OJIHOW HErpy0oi OITMOKH U OJTHOTO HeaouéTa U /uiau/ He O6ojiee NByX HEA0UYETOB.

2. Cobmronaer KynbTypy MUCbMEHHOHM pedH, npaBuia opopMIIeHUs MUCbMEHHbBIX padoT, HO

-0y CKaeT HeOOIbIlINe TOMAapPKU MTPU BEICHUU 3aITHCEH.

OneHka «3» cTaBUTCS, €CJIU YUEHUK:

1. [TpaBUJIbHO BBINOJHSIET HE MEHEE MOJIOBUHBI PAOOTHI.

2. Jlommyckaer He Oosiee JaBYX TrpyObIx ommbOOK, wWid He Ooyiee OgHOW TpyOoH,
OJIHOW HErpy0oi OIIMOKHK M OAHOTO HEe0UETa, MUIH He 0oJiee TPEX HerpyObIX OMMUOOK, MIIH OJTHON
HerpyOoil ommOKu u TPEX HEAOYETOB, WIHM MPU OTCYTCTBHH OIIMOOK, HO TIPH HAJIHYUU IIATH
HEIOYETOB.

3. JlomyckaeT =~ HE3HAUMTENBHOE  HECOONIOJICHHME  OCHOBHBIX ~ HOPM  KYJBTYPHI
MUCHbMEHHOW peuu, MpaBuil opopmIiIeHUsI TUCHMEHHBIX padoT.

OneHka «2» CTaBUTCS, €CJIN YUEHUK:

[TpaBUIIbHO BBIMOIHSET MEHEE MMOJIOBUHBI MUCbMEHHOM paOOTHI.

1. HomyckaeT uuciao OMmMMOOK M HEJOYETOB, NPEBOCXOMSIIEE HOPMY, IPH KOTOPOM
MOYeET OBITh BBICTAaBJIEHA OLleHKa "3".
2. JlommyckaeT 3HAYMTEIHHOE HECOOIIOICHUE OCHOBHBIX HOPM KYJIBTYPbl THCHBMEHHOMN

peuu, paBuil 0(hOpMIIEHUS] TUCbMEHHBIX PadoT.

Onenka «1» craBuTcs B ciiydae:

1. Het oTBera.

Ilpumeuanue. YuuTenb HUMEET NPaBO IOCTABUTh YYEHHUKY OLIEHKY BBbIIIE TOH, KOTOpas
IpeayCMOTpPEHa HOpMaMHU, €ClIi UM paboTa BBINOJIHEHA B OPUTHHAIBHOM BapHaHTE. - OLEHKH C
aHAJIN30M palboT OBOJATCSA IO CBEICHMS yYalllUXCsl, KaK MPaBHJIO, HA MOCIEAYIOIIEM YPOKE;
npeaycMaTrpuBaeTcs paboTa Haja OMIMOKaMU W yCTpaHEHHE NMPOOENOB B 3HAHUSAX M YMEHUSX
YYEHUKOB.

Kpurepun M HOpPMBI OLEHKH 3HAHHA W YMEHHH O0y4alIIUXCH 32 NPaKTHYeCKHe H
JabopaTopHbie padoThl.

Onenka «5» cTaBUTCS, €CIIN:

1. [TpaBHIIBHOM CaMOCTOSITENIBHO ONpEeNseT Leidb JaHHBIX padoT; BHIIOJHAET paboTy B
HOJTHOM 00BEME C COOJNII0JIeHMEM HEeOOXOAMMOM ' MOCIeJ0BaTeIbHOCTH MPOBEACHUS OIBITOB,
WU3MEPECHU.

2. CamocTosTeNbHO,  paAlMOHAJIBHO  BBIOMpaeT W TOTOBUT  JJIi  BBINOJIHEHHS
pabot HeoOXxoaumMoe  Oo0OpyJIOBaHWME;,  TPOBOAUT  JaHHbIE  pPabOTBI B YCIIOBHSX,
o0ecreynBaroIuX MOJyYeHHe HanoJiee TOUHBIX Pe3yIbTaToB.

3. ['paMOTHO, JIOTUYHO OMMCHIBAET XOJ IMpakTHYecKuX (J1abopaTopHbIX) padoT,
PaBUIBHO (OPMYJIHPYET BBIBOJBI; TOUYHO M AKKypaTHO BBINOJHSET BCE 3allUCH, TaOJIHUIIBI,
PUCYHKH, YepTexXH, rpaduKu, BHIYUCICHUSI.



4. [TposiBnsieT OpraHU3alMOHHO-TPY/IOBBIE YMEHUS: MOJAJEPKMBAET YHCTOTY pabodero
MeCTa, IOPSAIOK Ha CTOJEe, SKOHOMHO pacXoJyeT MarepHualibl; CcoOIIoJaeT mpaBmia
TEXHHUKHU 0€3011aCHOCTHU MPU BHIIOJHEHUH padoT.

Onenka «4» cTaBUTCS, €CIIN YUEHUK:

1. Beimonaser npaktudeckyro (1abopatopHyio) paboTy IOJTHOCTBIO B COOTBETCTBUU
c TpeOOBaHMAMU  TIpU  OICHMBAHMU  pe3yiabTaroB Ha  "5", HO  Jomyckaer B
BBIUMCJICHUSIX, U3MEPEHUSIX JIBA - TPU HEAOUYETA UM OJHY HErpyOyto OMOKY U OJIMH HETOYET.
2. [Ipu odopmiilenun padOT AOMyCKAaeT HETOYHOCTH B OINUCAaHUU XOJa JCHCTBHIA,
JIeJIaeT HeMOJIHbIE BBIBOIBI TPH 00OOIICHUH.

Onenka «3» cTaBUTCS, €CJIN YUEHUK:

1. 1 IlpaBunbHO BbIIONHSET paboTy He MeHee, 4yem Ha 50%, oaHako 00bBEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJYYUTh BEPHBIC PE3yIbTAThl U CICNATh BBHIBOIBI
10 OCHOBHBIM, PUHIIUITHAIBHBIM BaKHBIM 33/1a4aM paboThI.

2. [Tonbupaer o6opynoBanue, MaTeprall, HAUMHAET pabOTy C MOMOILBIO YUUTEIIS; HITU B XOI€
MIPOBEJICHUS U3MEPEHUH, BEIUMCICHHM, HAOIIOCHU JOMYCKAeT OIIUOKHU, HETOYHO (GOPMYIIUPYET
BBIBOJIBI, 0000IIECHHS.

3. [IpoBoautr paboTy B HEpalMOHAIBHBIX YCIOBUAX, UYTO MPUBOAUT K MOIYYCHHIO
PE3yJIBTATOB C OOJNBIIMMH IOTPEITHOCTSIMH; HJIM B OTYETE JOIMYyCKAET B OOIICH CIIOKHOCTH HE
Oosee OBYyX OIMMOOK (B 3amHUCSX YHCEN, Pe3ylbTaTOB U3MEPEHHM, BBHIYUCICHHM, COCTaBICHUU
rpadukoB, TaOIUI, CXEM U T.[I.), HE UMEIOIIUX IS JAHHON pabOThI IPUHIIUITHAIBHOTO 3HAYCHUS,
HO MOBJIMSBIIMX Ha PE3YJIbTAT BHIMOIHEHHUS.

4. Jomyckaet rpyOyto ommOKy B X0/1€ BHIIOJTHEHUSI paOOTHI: B 00BSICHEHNH, B 0hOpMIICHNUH,
B COOJIOJICHUH MPaBUI TEXHUKHU 0€30MaCHOCTH, KOTOPYIO YYEHUK HCIPABISET MO TPEOOBAHHUIO
YUUTEJIS.

Ouenka "2" cTaBUTCS, €CJIM YUYCHUK:

1. He omnpenenser camocTosiTensHO IIeNb pabOTHl, HE MOXKET 0€3 MOMOINM YYHTENs
MOJTOTOBUTH COOTBETCTBYIOIIEE OOOPYIOBAaHUE; BBHIMOIHIET pabOTy HE MOJIHOCTHIO, U O0BEM
BBITIOJTHCHHON YaCcTH HE IMO3BOJISET C/IENAaTh MPABUIBHBIC BBIBOIBI.

2. Homyckaet nBe u 6oJiee rpyObie OIMUOKH B X0€ pad0T, KOTOPHIE HE MOYKET UCIIPABUTH 110
TpeOOBaHUIO TIEIarora; WK MPOU3BOIUT U3MEPEHUS, BBIYUCIICHNUS, HAOIIOICHHSI HEBEPHO.
OueHka «1» craBuUTCS B Ciiyyae:

1. Her otBera.

Kpurepun 1 HOpMBI OLICHKY 3HAHUH M YMEHHH 00y4alOIuXcs 32 Ha0II01eHneM 00beKTOB.
OrneHka «5» CTaBUTCS, €CIIN YUCHHUK:

1. [TpaBuIbHO MPOBOAMUT HAOMIOIEHHE MO 3aJAHUIO YUUTES.

2. Brinensier cymiecTBeHHbIC TPU3HAKK y HAOII0/1aeMOT0 00BEKTa, IMpoIiecca.

3. I'pamOTHO, JOrHMYHO O(OPMIISIET pe3yNbTaThl CBOMX HaOIIOAEHUH, AenaeT 0000IIeHus,
BBIBOJIBI.

Onenka "4" craBUTCS, €CIIN yUEHUK:

1. [TpaBriibHO MPOBOAUT HAOIIOCHHE 110 33JAHUI0 YUHUTETIS.

2. JlomyckaeT HETOYHOCTH B X0/1€ HaOJIIOICHU: TIPU BBIAETICHUHN CYIIECTBEHHBIX IPU3HAKOB
y Ha0JIr01aeMOro 00BEKTa, TPOIIecCca Ha3bIBAET BTOPOCTEIIEHHEIE.

3. HeOpexHo WIH HETOYHO odopmisier pe3yJIbTaThI HaOII0ACHUH.
Onenka "3" cTaBUTCS, €CIIM YUCHUK:

1. JlonmyckaeTr ofiHy-/1Be TpyOble OIIMOKK WJIM HETOUHOCTH B MPOBEJACHUN HAOMIONEHUH 110
3aJJAaHHIO YUUTEIIsI.

2. [Ipy BBIOENEHUM CYIIECTBEHHBIX MPHU3HAKOB Y HaOMI0aeMOro o0beKTa, Ipolecca
Ha3bIBACT JIUIIb HEKOTOPHIEC U3 HUX.

3. Jlonyckaer onaHy-ABE rpyOble OMMOKM B O(GOPMIICHHH pPE3yIbTAaTOB, HAOIIOAECHUIN U
BBIBOJIOB.

OI_ICHKa «2» CTaBUTCA, CCJIN YUCHUK!



1. JlomyckaeT Tpu-4eThIpe TpyOble OMIMOKH B TPOBEACHWUW HAOMIOACHUN MO 3aaHUIO
YUUTEISL.

2. HenpaBuiibHO BbIAENSET TPU3HAKK HAOII01aeMOro 00beKTa, IIpolecca.

3. JlomyckaeT Tpu-4eTbipe rpyOble OmMUOKKA B O(OPMIICHHH PE3yIbTaTOB HAOIIOJICHUN U
BBIBOJIOB.

Ouenka «1» cTaBuTCS B Cilyvae:

1. Her oTBera.

Ilpumeuanue. OLIeHKH C aHAIIM30M YMEHUW W HABBIKOB MPOBOJUTH HAOJIOJICHUS AOBOJSATCS J10
CBEICHMSI YUallMXCsl, KaK MPaBUJIO, Ha MOCIEIYIOIEM YpOKe, Iocie cjauu OTYETa.

KPUTEPUU 1 HOPMBI OLIEHKHY 3HAHUM, OBYYAIOIMUXCS IJIsI IETEH C 3ITP
u THP

OtmeTrka «5» - CTaBUTCSA YYEHUKY, €CIIM OH YMEET BbIAEIATH JMHUM CPABHEHUS; o0IIue U
pas3IMYHbBIE YEPTHI (CAMOCTOSTENBHO), CIOCOOEH BBIIEIUTh C HE3HAUYNTEIIbHON MOMOIIBIO YUUTEIS
JOTMKY W3JI0)KEHUSI MaTepualla, CaMOCTOATENbHO BbIOMpAaTh caMoe BakKHOE B TecTe; 0e3
3aTpy/lHEHUN OTBEYaTh Ha BOIPOCHI IO TEKCTY, CHOCOOEH IOCTPOUTh COJEpPKATENIbHBIH,
JIOTMYHBIN paccka3 (He MeHee 5-7 MpeUI0KeHUIl ), UCTI0Ib3Ysl TEPMHUHOJIOTHUIO;

OtmeTKa «4» - CTaBUTCS YYEHUKY, €CIIM OH JOIYCKAaeT OJHY-ABE OMIMOKH IPHU U3JI0KEHUU
OTBETa, C MOMOILBIO y4UTeNs BbIOMpAeT BaKHOE M MOXKET OTBEYaTh HA BOINPOCHI MO TEKCTY,
JIOTTYCKaeT HETOYHOCTH B BbIJIEJIEHMM OCHOBHOM MBICIM MaTepHalia; JOMyCKaeT HE3HAUUTEIbHbIC
HETOYHOCTH B OTBETaX Ha BOIPOCHI U IIPU Mepesiaue CoAep KaHUs OTBETAa; TEMY pacKpbIBaeT (He
MeHee 4-5 npeI0KeHHi ); BBIOMpaeT TOYHbIE CJI0OBA; UCIIOIb3YET TEPMUHOJIOTHIO;

Otmetka «3» - cTaBUTCS YUEHUKY, €CIIM OH (hOpMYIUpYeT 2 - 3 MPeUIoKEHUs B PACKPBITUN
OTBETA; OTBET 110 HABOJAIIMM BOIIPOCaM; JAET OJHOCIIOKHBIE OTBETHI; TEKCT NOHUMAET TOJBKO
IOpU MOMOIIM YUMTEINs, JOMYyCKaeT OMMOKM B IOCTAaHOBKE JIOTMYECKHX YIApEHUH; BbIIEISIET
OCHOBHYIO MBICJIb IIPOM3BEACHMSI WIIM YACTH PaccKa3a TOJBKO C IOMOIIBIO YUUTES; 3aTPy AHAETCS
B BBIJICJICHUU TJIaBHBIX MBICIIEH B TEKCTE, OTBEUAET Ha BOIPOCHI HEMOJIHO, HEMOCIEA0BaTENbHO,
JIOITyCKAaeT UCKa)KEHUE BOCIIPOU3BEICHUS.

OTtmerka «2» - CTAaBUTCS, €CIIM YYEHHMK HE€ MOHSUI TeKCT (MH(POPMALMIO) MM IMOHSI
coJlep’)kaHUE HENpaBWJIbHO, HE OpHUEHTUpYeTCs B Tekcre (MHpopManuu) TMpU IOHCKE
OTIpeIeIeHHBIX (PAKTOB.

OtmeTka «1» - craBuTCS, €cinu polieMa He pacKpbITa WM JlaHa HHPOpMaIus HE B
KOHTEKCTE 3aJaHHUs.
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