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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o yuebnomy npeamety "buonorus" (nanee - 61Mo0THsI) HA YPOBHE CPETHETO
obmero oOpazoBanus pa3padborana Ha ocHoBe DexepanbHOro 3akoHa or 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konmnennuu mnpernogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHON paboueil mporpaMmbl
BOCIUTAHHUS.

VYuebnslit npeamet «bruonorus» yriyonéanoro yposus usyuenus (10—11 kmaccor) sBiseTcs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble peamMeThl». CoraacHo
nonoxeausMm PI'OC COO npoduinpHble ydeOHBIE NPEAMETHI, U3ydaeMble Ha YIIIYyOJIEHHOM
YpOBHE, SBISIOTCSA crocoboMm auddepeHnnanuu oO0ydeHUs Ha YpPOBHE CpEAHEro OOIIero
00pa3oBaHMs U MPU3BAHBI O0ECIIEYUTH NMPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o01mmM, cpeqHuM MpodheCcCHOHATBHBIM U BBICHIMM 00pa3zoBaHueM. B To ke Bpemsl KaKIblid U3
THX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH Ha NPUOPUTETHOE pEUICHHE
0o0pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3aHHBIX C MpodopueHTanuein
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JIacTM HAy4yHOro 3HAaHUf,
CBSI3aHHOTO C OMOJIOTHEN, MEUITMTHON, SKOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma o yue6HOMY mipeamety "buonorus" na€t mpencraBiieHHe O LEIU U 3a7adax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriyOiaEéHHOM ypOBHE, ONpeAeseT 00s3aTenbHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEp)KAHUE, €ro CTPYKTYpHUpPOBaHHME IO pas3ieiiaM U Temaw,
pacmpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBsI3€d, JIOTMKM Yy4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B mporpamMMe mo OMONOTHH pearn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3YYCHHEM OHOJIOTHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS,
Oyarosgaps 4eMmy MpocMaTpUBAETCS HANIPaBIEHHOCTh Ha MOCIIEAYIOIIee pa3BUTHE OMOJIOTMUECKUX
3HaHWW, OpPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAyYHOTO MHMPOBO33PEHMUS,
HKOJIOTHYECKOT0 MBIIUICHUS, MPEACTaBICHUH O 370pOBOM 00pasze XHW3HHM, Ha BOCHUTAHUE
OepeKHOr0 OTHOILIEHUS K OKpY)Karolllel MpUpoAHOH cpene. B mporpamme mo Omosoruu Takxke
NOKa3aHbl BO3MOXKHOCTH ydeOHoro mpeamera «buosorus» B peanuszauuu tpedoBanuii @I'OC
COOQ x r1aHupyEeMBIM JTUYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yabTaTaM 00y4eHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHIOB Y4€OHO-TIO3HABATENIBbHON JEATENBHOCTH O0yYaromuXcs Mo
OCBOCHHMIO COJEp>KaHUsI OMOJOTHYECKOTO O0pa3oBaHWs HAa YPOBHE CpPEIHETO0 OOIIEro
o0Opa3oBaHusl.

VY4eOHnbIii npenmer «buosnorus» Ha ypoBHE cpeAaHEro oO0IIero oOpa3oBaHHs 3aBEPILIAET
O6uonornyeckoe oOpa3oBaHuE B IIKOJE M OPUEHTUPOBAH HA pacIIMpeHue U yriyOneHue 3HaHu|
00y4arouxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTUH, SMOPHUOIIOTUU
U OMOJNIOTUU DPA3BUTHSA, TEHETHKH, CEJEeKIHH, OMOTEXHOJOTHH, SBOJIIOMOHHOTO YYEHUS U
HKOJIOTHH.

N3zyuenne yuebHoro npenmera «buonorus» Ha yriyOoJeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJIFOTOBKY 00 y4YaIOIIMXCsl K MOCIIEAYIOIIEMY OTYyYEHUI0 OMOJIOTMYECKOro 00pa3oBaHUs B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro ooOpasoBaHusi. OCHOBY €ro CoAep)KaHUs
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHHM OOYy4YarOUIMMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3JesioB OHOJOIMHM Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIIMpeHbl U yriayOIeHbl
Ouosornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
o0UIMX 3aKOHOMEPHOCTSX JKHU3HM, JOMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
NPUKJIAJHOTO U MOUCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HCIOJIb30BATh KAaK OPUEHTUPBI IS
MOCIEeAYIOUEro BeIOOpa npodeccur. Bo3moxkHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TIOJTYYEHHBIMU O0YYaIOMIUMUCS NPU U3YUYECHUH (PU3HKH, XUMHH,
reorpaduy 1 MaTEMaTHUKH.



YACTHOE OBIIIEOBPA30OBATEJIbBHOE YUPEX/IEHUE «HACTHAS IIKOJIA ITIO/I1B»
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JTunensust KO CITB Ne 1798 ot 15.04.2016 .

CrpykTypa mnporpamMmbl 1o yueOHoOMy mnpenMery "buonorusa" oTpakaer CHCTEMHO-
YPOBHEBBII U HBOJIOLMOHHBIA MOAXOIbl K M3ydeHHIO Ouojoruu. CoriacHo UM, H3y4daroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3eMie, COXPAHEHUs OMOJIOTMYECKOro pPa3HOOOpa3us
wianetsl. Tak, B 10 kiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OMOJIOTHH,
SMOPHOJIOrUM U OMOJIOTMU PA3BUTHUS, TEHETUKU M CEJNEKIUU, OMOTEXHOJIOTUM U CUHTETHYECKON
OMoNIOTHH, aKTyaJu3UpPYyIOTCS 3HAaHUS OOydarommxcs 1O OOTaHUKE, 300JI0TUH, AHATOMHH,
¢u3nonorun yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yuenue o 6uocdepe.

VYuebublii mnpeamer «buonorus» mnpu3BaH 00EClEUUTh OCBOEHHE OO0YyYaroLUIMMUCA
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WJEH, NPUHLUIIOB M IIPaBWUJ, JIEKAIIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI MMpa, 3HAHUH O CTPOEHUHM, MHOrooOpasuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAYYHBIX JOCTH)KEHHUSIX, COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJOIMM, NPHUKIATHBIX aCIEKTax
Ounonornyeckux 3HaHWM. /s pa3BuTHS W MOAAep)KaHUS WHTEpeca O0O0YJaromuXcs K OMOIOTHH
HapsIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuaa B COJEpKaHUU MPOrPaMMBI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHUEHW CTAaHOBJICHHMS W Pa3BUTHsSI TOW WA MHOU
o0acTi OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OMOJIOTUYECKHUX M HKOJIOTHIECKUX MTPOOIIEM.

Ilenp n3ydenust yueOHoro npenmera «buosorus» Ha yriiyOJa€HHOM YpOBHE — OBJaJIeHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OPraHW3allMi >KUBBIX CHCTEM
pa3HOIo paHra 1 MpuoOpeTeHne yMeHU UCI0JIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUH HHTEpECa K
onpenenéHHo obnactu npodecCuOHATBHON NEATEIbHOCTH, CBS3aHHOW C OMOJOTHEW, WIN K
BBIOOpY yueOHOT0 3aBeIeHHs I TPOAOIKEHHUS OMOJIOTHYECKOr0 00pa3oBaHuUsI.

Joctmxenue nenu u3ydeHus: yuedHoro npeamera «buosnorus» Ha yriyOn€HHOM ypoBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOEHHUE 00YyJaIOIUMUCS CUCTEMBI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTUYECKUX
TEOpUSX, KOHLENUUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IPaBWIIAX, COCTABISAIOLIUX
COBPEMEHHYIO E€CTECTBEHHO-HAy4HYI0 KapTUHy MHpa; O CTPOEHHHM, MHOroodpasuu u
0COOEHHOCTSIX OMOJIOTMYECKUX CHUCTeM (KJIETKa, OpPraHu3M, MOMYJsALus, BUJA, OHOreoLeHO3,
6uocpepa); 0 BIIAIOUINXCA OTKPBITUSAX U COBPEMEHHBIX MCCIEA0BAHUAX B OMOJIOTHH;

O3HaKOMJIEHHE  OOyyalolmMxcsi C  METOAaMU  [O3HaHMS  JKUBOW  NPHUPOJIBL:
MCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISpHON U KIETOYHOM OMoJIoruwy,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUM, TaJCOHTOJOTMM, 3KOJOTHH); METOJaMH  CaMOCTOSITEJIbBHOIO  IMPOBEIEHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B J1abopaTopuud M B IpHpone (HaOloJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTMPOBAHHUE);

OBJIaJIeHuEe OOYyYarOIIMMUCS YMEHHUSIMH: CaMOCTOSTEIbHO HaXOJUTh, AHAIW3MPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIIUIO; MOIb30BaTHCS OMOIOTUYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOMN; YCTaHABJIMBATh CBSI3b MEXK/y Pa3BUTHEM OHOJIOTUU U COLIMATIbHO-D)KOHOMHYECKUMHU
Y 9KOJIOTMYECKUMHU MpoOIeMaMH YeJI0BEUECTBA; OLEHUBATH MTOCIIEACTBHS CBOEH A€ITEIbHOCTH 110
OTHOILIEHUIO K OKpPYKalolled NpUpONHONA cpelle, COOCTBEHHOMY 310pPOBbIO M 370POBBIO
OKpYXXaloIIMUX JI0JCH; OOOCHOBBIBATH M COOJIOJATh MEpPbl MPOPUIAKTUKNA HHEOEKIIMOHHBIX
3a0o0NeBaHMi, MpaBUJIa TOBEACHUS B NPUPOAE U obecredyeHUs: Oe30MaCHOCTH COOCTBEHHOU
KU3HEACSITEIbHOCTH B UYPE3BbIYAWHBIX CHUTYallUsSX MPUPOJAHOIO M TEXHOI€HHOI'O XapakTepa;
XapaKTepru30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BUTHE y OOYYaIOLIUXCSI MHTEIUIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEN B Ipolecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMM €10 IIpoOJeMaMM, METOJOJIOTHEH OMOJIOTMYECKOTr0 HCCIIEI0BaHMs, MPOBEACHUS
JKCHEPUMEHTAJbHBIX HCCIEAOBAaHUM, pelleHus] OMOJIOTMYECKUX 337ad, MOJAEIMPOBAHUSA
OMOJIOTNYECKUX 00BEKTOB U MPOIIECCOB;
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BOCIIUTaHHE Y OOYYaIOMIMXCS [EHHOCTHOTO OTHOLICHHS K JKUBOW MPHPOJE B IIEJIOM H K
OTIeNbHBIM €€ 00beKTaM U SBJICHUSM; (POPMHUPOBAHUE OSKOJOTHUYECKOW, TE€HETHYECKOU
IPaMOTHOCTH, OOILIEH KyJNbTyphl MOBEIEHHUS B MPHUPOJE; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuobpereHre 00yJaroIUMHUCT KOMIIETEHTHOCTH B PAllMOHAIBHOM MPHPOIOIIOIE30BAHUN
(cobmroneHne TpaBUJl TOBEJCHUS B TIPUPOJIC, OXPaHbI BHJIOB, JKOCHUCTEM, OHOCHhEpHI),
COXpaHEHHH COOCTBEHHOT'O 3/I0pPOBBSl U 3/I0POBbsSI OKPYXKAIOMIMX JroAeH (COOMIOaeHus Mep
npodunakTuky 3a060aeBaHmii, o0ecredyeHrne 0€30MacHOCTH KUZHEAEATEIIbHOCTH B UpEe3BbIUaiHbIX
CUTYalUSX IPUPOJAHOTO M TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE UCIOJIb30BAaHMS OMOIOTHYECKUX
3HAHUI U YMEHUU B IOBCEIHEBHOW KU3HM;

CO3/laHME YCJIOBUH JUISI OCO3HAHHOTO BHIOOpa OOYYAIOUIMMHCA HHIWBUAYAJTbHON
0o0pa3oBaTeNbHOIl  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymolmeMy IpohecCHOHATLHOMY
CaMOOTIPEICIICHNIO, B COOTBETCTBUM C WHAWBUAYAIBHBIMA HHTEpPECAaMH M TOTPEOHOCTSIMH
peruoHa.

OM crnenu(puKku ero comep)kaHusi ¥ HANpPaBICHHOCTH Ha IMPOJODKEHHE OMOJIOrHYECKOTO
00pa3oBaHUs B OPraHU3ALUIX CPETHET0 MPOPECCHOHATBHOTO U BBICIIET0 00pa30BaHMUS.

OO0s13aTeNbHBIM YCIIOBHEM IPH OOyYEHUH OWOJOTMHM Ha YIIyOJEHHOM YpOBHE SIBIISETCS
MpoBeJCHNE JIA0OpATOPHBIX W MpakTU4yeckux pador. Takxke ywacTue oOyyaroumxcs B
BBITTOJIHEHUH MIPOCKTHBIX U y4eOHO-NCCIIEA0BATENIbCKUAX Pa0dOT, TEeMAaTHKA KOTOPBIX OMpPEAeIsIeTCs
YUUTEIEeM Ha OCHOBE UMEIOIIUXCS MAaTepUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPHUPOIHBIX
YCIOBUH.

MECTO YYEBHOI'O IIPEJMETA «bHOJIOT'US1» B YYHEBHOM IIVTAHE

O011ee uncio YacoB, BBICTICHHBIX TSI M3yUeHHs OMOJIOTHHN Ha YriayOosnéHHOM ypoBHE — 204
Jaca:

B 10 xmacce — 102 gaca (3 gwaca B Henmeno), B 11 xmacce — 102 gaca (3 waca B HeIeIrO
[Ipennaraemplii B mporpaMme Mo OHMOJIOTHH TI€PEYEHBb JIAOOPATOPHBIX M NMPAKTUYECKUX padoT
SBIISIETCS PEKOMEH/IATeNIbHBIM, YYHTENb JeTacT BHIOOp MPOBENCHHS J1a0OpPaTOPHBIX padoOT H
OIIBITOB C YUETOM MHANBUAYAIBHBIX OCOOCHHOCTEH 00YyJaIOIIMXCsl, CIMCKA AKCIIEPUMEHTAIBHBIX
3aJJaHHi, TpeIaraeMbIX B paMKaxX OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 110 OMOJIOTHH.

3aounas dhopma 0OyUeHHS:

10 xmacc — 102 gaca (aynuropHas paboTa - 68 yacoB, camocTosiTebHAsS padoTa — 28 Jacos,
KOHCYJIbTAIIMH — 2 Yaca, HalTMCaHUE MOJIYTO0BbIX TUArHOCTUYECKUX PA0OT — TECTOBBIX 3a/IaHU,
pa3MeIleHHbIX Ha oOpa3oBareiabHOM moprane «Bupryamshas mikona» (https://new.vsdo.ru) -
4 qaca);

11 knacc — 102 yaca (ayauropHas pabota - 68 yacoB, camocTosiTenbHas padoTa — 28 yacos,
KOHCYJIbTAIlH — 2 Yaca, HallMCaHUe MOJTYTOA0BbIX TUAarHOCTUYECKUX PadOT — TECTOBBIX 3a/IaHUH,
pa3MeIlIeHHbIX Ha oOpa3oBaTenbHOM moprtaie «Bupryanpnas mkona» (https:/new.vsdo.ru) -
4 qaca);

QuHo-3a0uHas dopma 0OVUECHHUS:

10 xmacc — 102 gaca (aynuropHas padoTta - 68 yaco, camocTosiTebHas padoTta — 30 gacos,
KOHCYJIbTAI[MH — 2 Yaca);

10 knmacc — 102 yaca (ayauropHas pabota - 68 yacoB, camocTosiTenbHas padora — 30 yacos,
KOHCYJIbTAIINH — 2 Yaca);

Br160op npoBeneHus 1a00paTopHBIX padoT U OIMBITOB OCYIIECTBIIEH ¢ YIETOM 0COOEHHOCTEH
JTUCTAaHIIMOHHOTO OOYYeHHs, a TaKkKe C YYEeTOM CIIHCKAa DKCIEPUMEHTAIBHBIX 3aJaHuH,
IpeUlaraéMbIX B paMKax OCHOBHOT'O T'OCYIapCTBEHHOTO SK3aMeHa M0 OMOJIOTHH.
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COJAEP)KAHUE YYEBHOI'O ITIPEIMETA
10 KJIACC

Tema 1. Buosorus kak Hayka

CoBpemeHHas Ouosnorus — KoOMIJIeKcHas Hayka. KpaTkas ucropust pa3BUTHs OMOJIOTHH.
Buonornyeckue Hayku M u3ydaemMble UMH TpobOiembl. DyHIaMeHTalbHbIEC, MPUKIAIHBIE H
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHUs B OMOJIOTHH.

3nayenue OuonoruM B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, csa3annble ¢ 6uonorueil. 3HayeHne OMOJOTHH B IPAKTHUECKON 1€ TEIbHOCTH
YeJIOBEKA: MEIUIIMHE, CENbCKOM XO351CTBE, IPOMBIIIIIEHHOCTH, OXPaHEe IIPUPOJIBL.

JdemMoHcTpauuu

Ioptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseii,
I'. Menpens, B. W. Bepuanckuii, W. II. IlaBnoB, M. M. MeunukoB, H. W. BaBuios, H.
B. Tumodees-Pecorcknii, [[xx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabauie! 1 cxembl: «CBsA3b OMOJIOTUU C IPYTMMH Haykammu», «CucreMa OMOJI0rH4ecKUX
HayK».

Tema 2. /KuBble cucTeMbl M HX H3Y4YeHHE

JKuBble cucTeMbl Kak MpeaMeT n3ydeHus: ononorur. CBONCTBA KUBBIX CUCTEM: €JMHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTb, CIIO)KHOCTh U  YHOPSAJOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAaMOOpPraHM3alusi, CaMOBOCIIPOM3BEICHHUE, Pa3ApakKUMOCTh,
WU3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHHM OpraHuM3allMd >KMBBIX CHUCTEM: MOJIEKYJSPHBIM, KIJIETOUHBIM, TKaHEBBIM,
OpraHU3MEHHBIM, MO YJIIIIMOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NPOUCXOASIINE B KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymectBoBaHus Matepuu. Hayku, nzydaromue *HUBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenune xuBbIX cucteM. Meroasl Ouosornueckoid Hayku. HaOmrogeHue, usmepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeraaHanus3. [loHsaTMe o 3aBUCUMOH M HE3aBHCHUMOM
nepemenHo. IlmanmpoBanne skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [IoHsTHE BHIOOPKH U €€ AO0CTOBEepHOCTh. Pa3bpoc B Guosnornyeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysibTaToB. [IpHunHbBI MCKaXKE€HUSI PE3yJIbTAaTOB AKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuuel 1 cxembl: «OCHOBHBIE MPU3HAKH >KU3HU», «bHonornyeckue cucTemsl»,
«CBoiicTBa XMBOW MaTepuu», «YpOBHU OpPraHU3allU KUBOHM MpHUpoab, «CTpoeHne KUBOTHON
KIIETKN», « TKaHM )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOI0 OpraHu3May, «brnoreorneHos»,
«buocdepay, «MeTobl U3YISHUS YKUBOIH TPUPOIBI».

OGopynoBanue: 1a00paTopHOe  00OpPYIOBaHWE  JUId  TIPOBENEHMS  HAOJIOJCHMI,
WU3MEPEHHI, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonb30BaHNE pa3IMUHBIX METOJOB IPU HU3YYEHHM JKHBBIX
CHUCTEMM.

Tema 3. Bnosnorus Kierku

Krnerka — cTpykTypHO-QYHKIIMOHANbHAST €IMHUIA KUBOTO. MICTOpUS OTKPBITHS KIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopus (T.IlBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

Metoabl MOJEKYISIPHOM M KJIETOYHOM OMONOTHMH: MHKPOCKOINHUS, Xpomarorpadus,
aiekTpodope3, METOJ  MEUEHBIX aTroMoB, auddepeHImaibHoe eHTPpUuYrupoBaHue,
KYJIbTUBUPOBaHUE KIIETOK. M3yuenue QukrcuposanHvix KJIeMOK. OneKTpoHHas
MUKpockonus. Kongokanvhas mukpockonus. Bumanvhoe (npusicusznennoe) usyyeHue Kiemox.
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JdemMoHcTpanuu

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

Tabauibl u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHKpockom», «Mcropus
pa3BUTUSA METOJI0OB MUKPOCKOIIUI.

OO6opyioBaHue: CBETOBOM MHKPOCKOI, MUKPOIIPENAPaThl PACTHTEIbHBIX, KHUBOTHBIX
OaKTepHaATIbHBIX KIETOK.

IpakTuuyeckas padora «/3yueHue MeTOJOB KJIETOYHOH Ouonorum (Xxpomarorpadus,
anextpodopes, nuddeperiuanpHoe nenTpudyruposanue, [11IP)».

Tema 4. Xumu4eckasi OpraHu3anus KIeTKH

XUMUYECKUH COCTaB KIETKU. MaKkpo-, MUKPO- U yJIbTPAMHUKPOJIEMEHTHL. Bona u e€ ponb
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BEIIECTBA KIETKH, UX Oronornyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KJIeTKU. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuyHas, yeTBepTHUYHAs CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN O0enKOB. [Ipuonsi.

VYrneBoabl. MoHOocaxapu/pl, AMcaxapu/pl, OJUrocaxapuabl U noaucaxapuabl. OOmmii
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuuU
YIJIEBOJIOB.

Jlumuaer.  ['mapodunsHO-ruapodoOHBIE  cBolicTBa.  Kitaccudukamuss — JTUNHAIOB.
Tpurnunepunabl, GochomunuIbl, BOCKH, cTepousl. buonornyeckue Gpynkunu mumuaos. O0mue
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotel. JJTHK n PHK. Ctpoenune HykiienHOBBIX KUCIOT. HykieoTuael.
[Tpunuun xommuieMentapHocTt. IlpaBmiio Yapradga. Crpykrypa IHK — nBoitHas criupaiis.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B MoJiekyie AT®. buomornueckue
¢ynkuun  AT®. BoccraHOBIEHHblE NEPEHOCUMKHM, HX (YHKUMH B  KIeTke. [pyeue
HYK1eo3uompugocgamol (HT®). CexBeHHpPOBaHHE JHK. Memoowi 2EHOMUKU,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHasi 6uonorus: OMOXUMUYECKHEe B OMO(DU3NYECKUE HMCCIENOBAaHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiiekyl. Moodenuposanue cmpykmypvl U QYHKYuUil
ouomonexyn u ux komnnexkcos. Komnviomepmbiti Ou3aiin u opeanudeckuii Cunme3s OUOMONEKY U Ux
HenpupoOHbIX AHANI0208.

JdemMoHcTpanuu

Hoptpertst: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, ®. Caurep,
C. IIpy3unep.

[Inarpammel: «PacnipeneneHne XMMHMUYECKHX DJJEMEHTOB B HEXHMBOW  IPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuuel u cxemsl: «Ileproguueckas TabiuIa XUMHUECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocTtaBe OpraHu3moB», «CTpoeHHE MOJIEKYNbl Oeskay,
«CTpyKTYypbl OenKOBOW MOJEKYNIb», «CTpoeHHE MOJEKYN YrieBoaoB», «CTpoeHHe MOJEeKyI
munuoBy, «HyknenHoBbie KUCTOTEY, «CTpoeHue MoeKyiasl ATDy.

Ob6opynioBaHue: XMMHUYECKas Mocyia 1 000py10BaHHE.

JlabopaTopnasi pabora «O6HapyxeHre OETKOB C TOMOIIbIO KAU€CTBEHHBIX PEAKIIHII.

JlabopaTopHas pabora «/ccnenoBanue HYKIIEMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CTpoenune u pyHKIMH KJIETKH

Tunsl kneTok: sykapuoTHueckass U mpokapuoruueckas. CTpyKTypHO-(yHKIIMOHAIbHBIE
00pa3oBaHMs KIETKH.
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Crpoenue mnpokapuoTuueckoil kierku. Kierounas creHka OakTtepuii M apxeil.
OcobeHHOCTH CTpOEHUs TeTepoTpodHOI U aBTOTPO(HON MPOKAPUOTUUYECKHX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenue U pyHKIIMOHUPOBAHUE SyKapuOTHYECKOH KieTku. [Inmazmaruueckas memOpana
(mmazmanemma). CTpykTypa IUIa3MaTHyecKkoil MeMOpaHbl. TpaHCIIOPT BeHIECTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbBIN (muddysus, obOneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts mMemOpansl. Pabota
HaTpUIl-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLMUTO3, parounTo3. Dk3ounTo3. KinerouHas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOM CTEHKH PacTEHHH, TpHOOB.

Huromnazma. [uto3zonb. Lutockener. JIBuxkeHue uurtoriazMbl. OpraHousibl KIETKH.
OnHomMeMOpaHHbIE OpraHOUAbI KIeTKH: 3HomIazmarndeckas cetb (DIIC), anmapat ['ombmku,
JU30COMBI, UX CTpOeHHE U (QYyHKUMHU. B3auMMOCBS3b OJHOMEMOpaHHBIX OPraHOMJOB KIIETKH.
CrpoeHue TrpaHyJasipHOro peTukyiayma. Mexanusm wnanpasnenus 6eakose 6 OIIC. Cunres
pactBopuMbIX  OenkoB. CuHTE3  KJIE€TOYHBIX  MeMOpaH. [Imankuil  (arpaHyssipHBIN)
SHJIOIIA3MATHYECKUi peTukyinyM. CekperopHas ¢yHkums anmnapata ['ombxu. Moougukayus
benxos 6 annapame I'onvoacu. Copmuposka benxos 6 annapame I onv0xcu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieToK. Kiterounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMJIbl KJIETKU: MUTOXOHAPHUM, IUIACTUIBL. [Ipoucxoocoenue
mumoxonoputi u naacmud. Cumdbuocenes (K.C. Mepeoxckoeckuii, JI. Mapeynuc). Ctpoenue u
GyHKUMHM MHUTOXOHIpUH U muactuj. [lepBUuHBIe, BTOPUYHBIE U CIIOXKHBIE IUIACTH/IBI
(OTOCUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACTBl, XPOMOIUIACTHI, JIEUKOIJIACTBHI  BBICIIMX
pacTeHuil.

Hemem0Opannbie opranonpl kietku CtpoeHue U pyHKIMH HEMEMOpaHHBIX OPraHOMI0B
KIeTku.  PuGocomsl. Ilpomeoscymounvie  ¢unamenmei.  MukpodunaMeHTsl. Akmunogvle
Muxkpogunramenmol.  MblIeUHbIE  KIETKU. AKMUHOBble ~ KOMNOHEHMbl  HEeMblUUEUHbIX
kn1emok. Mukpotpy6ouku. Knerounsnii nientp. CTpoeHue W JBH)KEHHE KTYTUKOB U PECHHYEK.
MukpotpyOouku ruToriasmel. Llentpuons. berku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momopuuvie 6enxu.

Anpo. Ob6onouka siapa, XpOMaTHH, KapHoIUla3Ma, SAPBIIIKH, UX CTPOEHUE U (YHKIIUH.
Snepublil GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(hazHOM
aape. dyxpomamun u 2cemepoxpomamun. beakn XpoMaTUHa — TUCTOHBL. [unHamuxa s0epHou
06010uKU 8 MUumo3ze. Hoepuulii mpancnopm.

Knerounsie  BritoueHus. CpaBHUTENbHAsh  XapaKTEpPUCTHKA  KIETOK  JYKapHOT
(pacTUTENBbHOM, YKUBOTHOM, TPUOHOIN).

JdemMoHcTpanuu

Hoptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE HDYKAPUOTHUECKOW KIETKH», «CTpoeHue KUBOTHOM
KIeTKN», «CTpOEHUE PAaCTUTENBHON KIETKW», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
MPOKAPUOTUYECKOMN KIIETKI.

OO6opyioBaHME: CBETOBOM MMKPOCKOI, MHKpONpenapaTbl pPacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3IN4YHbIX OPraHU3MOB).

IMpakTuyeckas padora «/3ydyeHue cBOMCTB KJIIETOUHON MeMOpaHbI».

JlabopaTopHas pabdora «lccienoBanue mia3smMoinsa 1 ACIUIa3MOJIA3a B PACTUTEIBHBIX
KJIETKax.

IIpakTuyeckas padora «/3ydyeHne ABMKEHUS UTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpeBpallieHUe JHEPIUU B KJIETKe

AcCCUMMIIAIINS U JUCCUMIIIALUS — JIBE€ CTOPOHBI MeTabosm3ma. Tumel oOMeHa BeIecTB:
aBTOTPO(HBIN U TeTepOoTPOdHBIN. YUacTrue KUCIOpoaa B 0OOMEHHBIX Ipolieccax. JHEPTeTUIECKOe
obecrieuenue kieTku: npespamieHue AT® B oOMeHHBIX mporieccax. DepMeHTaTUBHBIN XapaKkTep
peaknuii KJIeToyHoro Metabonusma. GepMeHTHl, UX CTPOCHUE, CBOMCTBA M MEXaHHU3M JICHCTBHSL.
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Kodepmentsl. Otinnuust GepMEHTOB OT HEOPraHMYECKUX KaTalIu3aTopoB. belnku-akTHBaTOpHl U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTAaTHBHBIX pEaKUUi OT pa3IMyuHBIX
(bakTopoB.

[lepBUYHBIl CHHTE3 OPraHMYECKUX BELIECTB B KieTke. POTOCUHTE3. AHOKCUSEHHbIU U
oKcucennvlli  pomocunmes y  baxkmepuiu. Ceéemocobuparowue nueMeHmsl U  NUSMEHmMbl
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mpouecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cs, Co u CAM-munvt ¢pomocunmesa. TIponyKTUBHOCTh (HOTOCHHTE3A.
Bnusinue paznuyabix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHuEe (OTOCHUHTE3A.

XemocuHTe3.  Pa3zHooOpasue  OpraHU3MOB-XEMOCHHTETHKOB:  HUTPUPHUIMPYIOIIHE
OakTepuu, Kene300akTepuu, cepodaKTepuu, BOJOPOIHbIE OaKkTepun. 3HAYCHUE XEMOCHHTE3A.

AmnaspoOHbIe opranu3mbl. Buner 6poskenus. [IpogykTsl OpoKeHHS U MX UCIOIB30BAHUE
YyelloBeKOM. AHa’3poOHbIE MHUKPOOPTaHM3Mbl Kak OOBEKThI OMOTEXHOJOTMH U BO30YyIUTENN
0ose3Hel.

AdpoOHBIE OpraHu3Mbl. JTallbl HHEPreTHUecKoro odmeHa. IloAroToBUTENbHBIN ATam.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

buonoruueckoe okucineHue, Wik KIETOYHOE JbIxaHue. Polib MUTOXOHIpHIA B IIpoIieccax
OHMOJIOrN4ECKOro OKHCJICHHUS. Huknuueckue peaxkuuu. OxucnutenbHOE
dbocdopunupoBanue. Suepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma
npomonnou AT@-cunmasel. [IpeumymecTBa a’poOHOTO IMyTH OOMEHa BEHISCTB MeEpen
aHa’poOHBIM. DPHEKTUBHOCTH FHEPTETUYECKOTO OOMEHA.

JdemMoHcTpauuu

Hoptpetsr: JIxk. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuuel u cxembl: «POTOCHHTE3Y», «DHEpreTuueckuii oOMen», «buocuHTe3 Oenkay,
«CtpoeHnue GpepMeHTay, «XEeMOCUHTE3Y.

Ob6opyioBaHME: CBETOBOM MUKPOCKOII, 000py/JOBaHUE JJIsl IPUTOTOBIIEHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnass paodora «/3yueHue KaTaJIUTHUECKOW AaKTHBHOCTH (pepMEeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopaTtopunass pa6ora «/I3yyeHue (QepMEHTATUBHOIO pacCIIEIUIEHUs] MEepOKCHIa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.

JlaGopaTopuas padora «CpaBHEeHUE MPOLECCOB (POTOCHHTE3a U XEMOCHUHTE3a.

JlabopaTopnasi pabora «CpaBHEHUE NPOIIECCOB OPOKEHUS U AbIXAHUS.

Tema 7. HacaencreenHass nHGOpPMAaNHs U peajn3anus eé B KJIeTKe

Peakuuu matpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B pPEeaKIMSIX MaTPUYHOIO
cuHTe3a. Peanmsamus HaclenCTBEHHOW wWHQpoOpManuu. [ eHeTHYecKWil KOJ, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIMIIBI TpaHCKPUNIMU: KOMILJIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, aCUMMETpUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuactue tpancnopTHbix PHK B 6nocunrese Genka. YcinoBus
6uocunTe3a 6enka. Kogupoanue aMuHokuciot. Ponbs pubocom B OuocuHTe3e Oenka.

Cosepemennvie npedcmasnenus o cmpoeHuu cenog. Opranuzaius reHoma y IpoKapuoT U
9yKapuoT. Perymsumsi akTHBHOCTHM TeHOB Yy mpokapuor. [umoreza omepona (®. XKako0,
XK. Mano). Monexynapuvie mexanusmvl dKcnpeccuu 2eHog y aykapuom. Ponb xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX MpolieccoB B kKieTke. Kierounslii romeocTas.

Bupycsl — HeksieTouHble (POpMBI )KU3HU U 00JIUraTHble napa3utbl. CTpoeHHue MpPOCThIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusneunnviti yuxn JHK-cooepocawyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.

Bupycubsie 3a0oneBaHusi uenoBeka, KUBOTHBIX, pactenuid. CIIN, COVID-19,
COLMANIbHBIE U METUIIMHCKHE TPOOIEMBI.
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Buoungpopmamuxa: unmezpayus u ananuz oonvuux maccusos («bigdata») cmpyxmypHuix
ouonocuueckux oanuwvix. Hanomexnonozuu 6 buonocuu u meouyune. [lpoepammupyemole pynkyuu
benxos. Cnocobvl docmasKu 1ekapcms.

JdemoHcTpaumuu

IHoprpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUIA.

Tabmumbl  u  cxembl: «buocuHTe3 Oenkay, «l'eHeTHYecKUid Koa», «BHUPYyCH»,
«baxrepuodaru».

IIpakTuyeckasi padora «Co3nanue MOJEIN BUPYCa».

Tema 8. ’/Ku3HeHHBIN HUKJ KJIETKHU

Knerounsnii nuki, ero mepwonasl u perymsmus. MaTepdaza m muto3. OcoOeHHOCTH
MPOIIECCOB, mpoTekaronux B uHTepdase. [loaroroBka kieTku Kk aeneHuto. [IpecuHTeTHYSCKU
(ITOCTMUTOTUYECKHI), CHUHTETUYECKMM M TOCTCUHTETUYECKUN (MPEMUTOTUYECKUIN) MEepPUOJIbI
uHTEp(Pasbl.

Marpuunbiii  cunte3 JHK — perukanus. [lpunnuner  perumkauuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApPAUIEIbHOCTh. MexaHu3M
pernkauuu J{HK. Xpomocomsl. Ctpoenne xpoMocoMm. Teraomepsl U TenoMepasa. XpoMOCOMHBII
HA0Op KJIETKU — KApUOTHUIL. JMIUIOMAHBIA U TramIouIHbII HaOOpBl XpPOMOCOM. ["'OMOJIOrHYHbIE
xpoMmocoMmbl. [1010BbIE XPOMOCOMBL.

Jenenue xnerku — mMuto3. CTaaiuu MUTO3a U INPOUCXOJAIINE B HUX Ipouecchl. Tumbl
muto3a. Kapuoknnes u uutokunes. buonornueckoe 3HadeHUE MUTO3a.

Perymsauuss MUTOTHYECKOTO LUWKIA KIeTKH. lIporpammupyemas kieToyHas THOEIb —
aromnTo3.

Knerounoe s1po, XpoMOCOMBI, (hyHKIIMOHATIbHASI TEHOMUKA. Mexanusmsl nponugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugpposasn knemrxa» — 6uoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemoncTpanuu

Tabmuubl u cxembl: «KU3HEHHBIN MUK KIETKW», «Muto3», «CTpOCHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

OO6opyoBaHKe: CBETOBOM MHMKPOCKON, MUKpompenaparbl: «MuTo3 B KJI€TKaxX KOpEeIIKa
JTyKay.

JlabopaTopnas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopuas pa6ora «HaGmoeHre MUTO3a B KJIETKaX KOHYHMKA KOpelIKa Jyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenune u pyHKIMH OPraHu3MoOB

buonornueckoe  pasHooOpasue  opraHu3mMoB.  OIHOKJIETOYHBIE, KOJOHHAJILHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U JKU3HENIEATEIbHOCTH OJIHOKIETOYHBIX OpraHn3MoB. baktepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHBIE BOJOPOCIH, IPYyTrue IpOTUCTH. KomoHnanpHbIe
OpraHU3MBlI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMbl OPTaHOB.
OpranusMm kak equHoe nenoe. ['omeocras.

Txanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTellbHAsA, MOKPOBHAs,
MPOBOASAIIAs, OCHOBHasA, MexaHuueckas. OCOOEHHOCTH CTPOEHMsSI, PYHKUIHUNA U PacHoOIOKEHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu SKMBOTHBIX ¥ 4YeJIOBeKa. THWIBI JKMUBOTHBIX TKAaHEHW: AIUTEIHAIIbHAS,
COCIMHUTENIbHASA, MbIlIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHUSA, (PYHKIHMA U PACHOIOKEHUS
TKaHEH B OpraHax JKUBOTHBIX M YEJIOBEKa.

Opranbl. BereraTuBHbIe 1 reHepaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPTAaHOB
KUBOTHBIX U 4yesioBeKka. DyHKIIMU OpraHOB M CUCTEM OPIaHOB.
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Omopa Tena opranu3moB. Kapkac pacrenuit. CkeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII U BHyTpeHHU ckeneT. CTpOeHUE U TUIIbl COSAMHEHUS
KOCTEH.

JIBukeHne OpraHu3MoB. JIBuKeHHE OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIHOE,
JKI'YTUKOBOE€, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTECHUMN: TPONHU3MbI M HACTHM.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX UM YeJIOBEKa: MbllieyHas cucrema. Pedrekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

[Iuranue opranusmMos. llornomenrne BOabl, YIJIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHussMH. [IuTaHue >KMBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPHUKIIETOYHOE IMILECBApCHHUE.
IlutaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO Tpakrta. llumeBapurenbHble
’kenesbl. [InmmeBapuTenbHas cucTeMa 4eloBeKa.

Jlpixanue opranu3moB. Jlpixanue pactenuid. Jlpixanue >kuBoTHbBIX. Jluddy3us razos uepe3
MOBEPXHOCTh KIIeTKU. KokHOe nbixanue. JlprxarenbHas MOBEPXHOCTh. JKabepHoe u JErodHoe
IbpIXaHue. JIpIXaHhMe IO3BOHOYHBIX YKUBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHUE
CTPOEHHMsI JETKUX IT03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas CHCTEMa 4YeloBeKa. MexaHu3m
BEHTWISIIIMY JETKUX y NITUI U MIEKONUTAOIUX. Perynsnus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHW3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHHH. TpaHcropt
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
KUBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBbIE cOCYAbl U KpoBb. Kpyrum kpoBooOparieHus.
OBOJIIOIIMOHHBIE YCJIOKHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX YKUBOTHBIX.
Pabota cepauia u e€ perysiusi.

Boinenenne y opranusMoB. Beigenenue y pacreHuil. BelneneHue y KMBOTHBIX.
CoxkpatuTtenbHble Bakyoiad. Opransl BbaeneHus. @uiibTpalusi, CeKpeLus 1 00paTHOE BCacbIBaHUE
KaKk MEXaHM3Mbl paboThl OpraHoB BblAeneHHs. CBS3b MOJOCTH Tela C KPOBEHOCHOW U
BBIZICIINTEIIBHOM CUCTEMaMHU. BplfiesieHre y NO3BOHOYHBIX J>KMBOTHBIX M 4esnoBeka. [louxwm.
Crpoenue u pyHKUHOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MOB. 3allMTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTEUINNX. 3alIMTa y MHOIOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa nacCUBHOW U
XUMHUYECKOMN 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX IPOU3BOAHBIE. 3aIIMTAa OPraHU3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTouHbII M TyMOpalbHBII HMMMYHHTET.
Bpoxnénublii ©M  NpHOOpPETEHHBIM  crienUpUUecKuil UMMYHHUTET. TeopHs KJIOHAJIbHO-
cenexktuBHoro ummynurerta (I1. pmaux, @. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. PoJib BpOKIEHHOr0 IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxxumocTte M perynsuus y OpraHu3MoB. Pa3gpakmMoOCTh y OJHOKIIETOYHBIX
opranu3mMoB. Takcuchl. Pa3napaxuMocTs M peryisnus y pacreHuil. PocTroBble BeniecTBa M HUX
3HAYCHHE.

HepBHast cuctema u peduieKTopHas peryssiius y >KUBOTHBIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTHensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pediekc u pednextopnas ayra. bezycnoBHble u
YCIIOBHBIE PEIIEKCHI.

I'ymopanbHas perynsuus U SHJIOKPUHHAs CHCTEMa JXUBOTHBIX M 4YesoBeka. JKesessl
SHIAOKPUHHOM CHCTEMBI M HMX TOpPMOHBI. JleiicTBHe TOpMOHOB. B3amMOCBA3bp HEpPBHOW U
SHJIOKpUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JdemMoHcTpauuu

Ioptper: U. I1. ITaBnos.

Tabauiel 1 cxembl: «OTHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIE BOJOPOCIN»,
«bakrepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTeMBl OpraHoB
MIO3BOHOYHBIX KMBOTHBIX», «BHYyTpeHHee CcTpoeHHME HaceKOMbIX», «TKaHM pacTeHui»,
«KopueBwie cuctembl», «CtpoeHue ctednsa», «CTpoeHHE IHMCTOBOM IIIACTUHKM», «TkaHu
KUBOTHBIX», «Ckener denoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,
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«/IpixarenpHass cucrema», «HepBHas cucrema», «Koxka», «MpiueuHas cucremay,
«BploenurenpHas cUCTeMa», «DHIOKPUHHAsS cucTeMay, «CTpoeHne MblInb», «MIMMyHUTETY,
«KumeunomnonoctHele», «CxemMa NUTaHUS pacTeHUiD», «KpOBEHOCHBIE CHCTEMBI I103BOHOYHBIX
KUBOTHBIX», «CTpoeHue rujps», «CTpoeHHE ILUIaHApuW», «BHYTpeHHEE CTPOCHHE I0XKIEBOIO
yepBsi», «HepBHast cucrema pwid», «HepBHas cucrema nsarymkwn», «HepBHas cucrema
npecMbIkaromuxcs», «HepsHasg cucrema ntun», «HepBHasg cucTteMa MIEKONMTAIOIINX,
«Hepsnas cucrema uenoBekay, «Peduaexcy.

OO6opyioBaHME: CBETOBOM MHUKPOCKOI, MHUKpOIpenapaTbl OAHOKIETOUHBIX OpPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKHUBbIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUI pa3HbIX OT/ENOB, BIAXKHBIE IIPENapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
00opy0BaHuUE ISl IEMOHCTPALIMU IOYBEHHOI'O U BO3YLITHOI'O MUTaHUS PACTEHUH, pacIleNIeHUs
KpaxMasia ¥ OeJKOB 1O AeCTBHEM (EpPMEHTOB, 000PYAOBAaHHE ISl JEMOHCTPAIIMK OIBITOB IO
WU3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKMX, MEXAaHU3Ma [JbIXaTCJIbHBIX JBUKCHWUM, MOZAEIU
TOJIOBHOI'O MO3Ta Pa3jNyYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHell pacTeHUI.

JlabopaTopnasi pa6ora «/3yueHue TkaHel )KUBOTHBIX».

JlaGoparopHas padora «3yueHne opraHoB LIBETKOBOT'O PACTEHHUSI».

Tema 10. Pa3MHOkeHHe M pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOKEHUS OPIraHU3MOB: Oecrioioe (BKIIoUasi BEreTaTUBHOE) U 110J10BO€. Bubl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMeHTaIHs, KIOHUPOBAHHE.

IlonoBoe pasmHokeHue. IlomoBele kieTku, wnM raMmerel. Meio3. Cragum Mmeiosa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Meno3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIraHU3MOB.

[IpenzaponpiueBoe paszButhe. ['ameroreHe3 y KMBOTHBIX. lloyloBBIE  Kemne3bl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omo10TBOpeHUE U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIIOJJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — o0na u3z enasnvix npobiem smopuonoeuu. Konyenyus mopgoecernos u
mooenu mopgozeneza. Ctanuu >MOpHUOTreHe3a )KUBOTHBIX (Ha MmpuMepe JArymku). Jpobnenue.
Tunsl npoGnenus. [Jemepmunuposannoe u nedepmuHuposanroe opobnenue. bracmyna, munvi
onacmyn. OcobeHHOCTU APOOJTIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHoOB W TKaHEeW W3 3apOJBIIIEBBIX JHUCTKOB. B3anMmHOe BiMsSHUE YacTel
Pa3BUBAIOIIETOCS 3apo/Iblia (SMOpHOHANbHAS MHAYKIUS ). 3aKiIa/Ka MJIaHa CTPOEHUS )KUBOTHOTO
KaK pe3ysbTaT HepapXUUYecKUX B3aUMOJEHCTBHUI reHoB. BiausHue Ha s MOpHOHATIbHOE Pa3BUTHE
pa3INYHbBIX (PAKTOPOB OKPYIKAIOIIEH CPEIbl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHnanbHbll nepuoi. Ilpsamoe u Hempsimoe
pasButHe. Pa3Butue ¢ Meramopdo3oM y O€ClO3BOHOYHBIX M ITO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHue MPSMOro W HEMPSMOrO Pa3BUTHUSA, UX PACHpPOCTpaHEHUE B MPHUPOJIE.
Tunel pocta XMBOTHBIX. MaKTOpbl pEryjsiliMM pocTa KHUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHS y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pa3smuoxenue u pasputue pacrenuil. I'amerodur u cropodur. Melio3 B KHU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meioza. ['ameToreHes y pacTeHMH.
OII0g0TBOPEHNE H PA3BUTHE PACTUTENBHBIX OpPraHu3MOB. J[BOMHOE OIUIOJOTBOpPEHUE Y
I[BETKOBBIX pacTeHuid. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHu3MBI PETyJILUN OHTOTE€HE3a Y PACTCHUN U )KUBOTHBIX.

JdemoHcTpaumnu

Hoptpetsr: C. I'. Hapamun, X. [lneman.
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Tabnuuer u cxembl: «BereraTuBHOE pa3zMHOKeHHE», « THUITBI OECTIONOTr0 pa3MHOKEHU,
«PasMHOXeHHE XJIaMHIOMOHaAbD», «Pa3MHOXkeHHE »HBIUVIEHBD», «Pa3MHOXEHHE TUApBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH U CIEPMATO30HIa,
«OCHOBHBIE CTauU OHTOreHe3ay, «IIpsimoe u HenpsAMoe pa3BuTHEY, «Pa3BUTHE MANICKOTO KyKa»,
«Pa3zButne capanum», «Pa3Butue JArymku», «JIBOMHOE OILUIOAOTBOPEHUE Yy LBETKOBBIX
pacteHni», «CTpoeHHE CeMSH ONHOAOJIBHBIX M JBYAOJBHBIX PACTEHUN», «JKM3HEHHBIH LHKII
MOPCKOW KanycTbl», «KU3HEHHBIN LUKII MXay, < KW3HEHHBIA UMK TAIIOPOTHUKAY, « KU3HEHHBII
LIUKJI COCHBD».

OO6opyioBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIPENApaThl IMIIEKIETOK U CIIEPMATO30UI0B,
Mozenb «LIuKi1 pasBUTHA JIATYHIKIY.

JlabopaTtopHasi padora «/I3ydeHHe CTpOCHHMS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckass padora «BpIiBIEHUE NPU3HAKOB CXOJCTBA 3apOJBIIIEH TO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKAa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

Hctopusi craHOBIIEHHMS W pa3BUTHUS TEHETHMKM Kak Hayku. PabGotel I'. Mennens,
I'. ne ®pusza, T. Moprana. Ponp oTeyecTBEeHHBIX YYEHBIX B pa3BUTUU TeHeTUkU. Paboter H.
K. Konbsuosa, H. U. BaBunoga, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenxo, H.
B. TumodeeBa-Pecorckoro.

OCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIIOrMUHBIE XPOMOCOMBI, aJlI€IbHbIE
TCHBbl, AJbTEPHATUBHBIC IPU3HAKH, IOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, T'OMO3MUIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
rUOPHI0IOTHYECKUH, IUTOIOTMYECKHUH, MOJIEKYISIPHO-TeHETUYECKUH.

JdemMoHcTpanuu

Hoptpetsl: I'. Mengens, 1. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. Benozepckwuii, I'. /1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecosckuii.

Tabnuiel u cxembl: «MeToabl TeHETUKW», «CXEeMbI CKPEILIUBAHUS.

JladopaTopHasi padota «/{po3oduia kKak 00bEKT F€HETHYECKUX UCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHzaens — 3aKOH €JUHO0Opa3us
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHznens — 3aKkoH
paciernieHus: npu3HakoB. L{uTongornueckrie 0CHOBbI MOHOTHOPHIHOTO CKpeliuBaHus. I unoresa
YUCTOTHI TAMET.

AHamusupyromee — ckpemnBaHue.  [IpoMeXyTOUHBI ~ XapakTep  HacCJeIOBAHMS.
Paciuennenue npu3HaKkoB IpU HEIIOJHOM JTOMUHHUPOBAHUMU.

JurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacJieI0BaHMs MTPU3HAKOB. [lUToNornyeckre 0OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CueruienHoe HacnenoBanue npu3HakoB. Pa6otel T. Moprana. CrieniaeHHOe Hacae0BaHNE
I€HOB, HAPYILICHHUE CLCTUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.

I'enetnka moma. XpoMOCOMHBI MEXaHU3M ONpPENEIEHUs Ioja. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIii M TreTeporaMeTHbI MOJ. ['eHeTudeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacrienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITIOJIOM.

I'enorun kak nenoctHas cucrema. Ilnenorponus — MHOXKECTBEHHOE ACHCTBUE IEHA.
MHOKeCTBEHHBIN auienu3M. B3anmonelcTBUE HealIeNbHBIX TE€HOB. KoOMIUIEMEHTapHOCTS.
Onucras. [Tonmumepus.

['eHeTMYeCKUii KOHTpOJIb pa3BUTUSA PACTEHUW, JXUBOTHBIX M YEJIOBEKA, a TaKxKe
(U3HUOTOTHUECKUX TPOIIECCOB, IIOBEACHUS M KOTHUTHUBHBIX (YHKIMN. ['eHeTHUeCKne MEXaHU3MbI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBHSI «XO35IMH — Mapa3suT» U «XO35MH — MUKPOOHOMY.
['eHeTHueCcKHE acleKThl KOHTPOJIS M U3MEHEHUsS! HAacJeICTBEHHON MH(POPMALUMU B MOKOJCHUSIX
KJIETOK U OPTaHU3MOB.
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JdemMoHcTpanuu

[Moptpetst: I'. Menaens, T. Mopran.

Tabnuiel u cxembl: «IlepBelii 1 Bropoil 3akoHbl Menaens», «Tpetuil 3akon Mennemns»,
«AnHanusupymliee ckpemuBanue», «Hemnonnoe noMuarpoBanne», «CLEIIEHHOE HACIEOBaHUE
NPU3HAKOB y Apo3oduisy, «I'enernka nona», «Kapuorun yenoseka», «Kapuorun apo3oduis,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

OO6opynoBanue: MOJEINb Ui JJEMOHCTPAIMK 3aKOHOB €IUHO00pa3usi THOPUIOB TIEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMU CLEIUIEHHOTO HACJIEI0BaHUs [IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodumna.

IIpakTuyeckas padora «3yueHue pe3yabTaTOB MOHOTHOPHUIHOIO CKPEILUMBAHUSA Y
JIPO30(UITBIY.

IpakTuyeckas padora «/3ydyeHue pe3ynabTaTOB JUTHOPUIHOTO CKPELUIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

BzaumopeiictBue reHotumna u cpeabl npu GopmupoBaHuu ¢deHotumna. M3MeHYnMBOCTH
npusHakoB. KauecTBeHHble W KOJMYECTBEHHbIE NpPU3HAKU. Buabpl  HM3MEHUYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MoaudukanroHHas ©3MEeHUYUBOCTh. Poitb cpenbl B pOpMUPOBaHUHN MOTUPUKAIIMOHHOK
n3mMeHunBocTH. Hopma peakuuu npusHaka. BapuanMOHHBIA psi ¥ BapualMOHHAs KpHBas
(B. HUoranncen). CroiicTBa MOAH(PUKAITMOHHON H3MEHYUBOCTH.

I'enHoTununueckass n3MeHYMBOCTb. (CBOWCTBA T€HOTUIIMYECKOW HM3MEHUYMBOCTH. Bujbl
TCeHOTHITNYECKON M3MEHYMBOCTH: KOMOMHATHUBHASL, MyTaIl[HOHHAS.

KomOunaTuBHas n3MeH4MBOCTh. Mei03 1 MoJoBOi# mpoliecc — OCHOBa KOMOMHATUBHOM
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUM I'€HETHUYECKOI0 pa3Ho00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtannoHHas W3MEHUYMBOCTb. Buabl MyTaluil: T'€HHbIE, XpPOMOCOMHbBIE, T'€HOMHBIE.
CrHoHTaHHBIE W WHAYLHUPOBaHHBIE MYyTallUU. SEepHBIE M IUTOIUIa3MaTHYECKUE MYTalUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYmMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HacinencTtBeHHoM wusMeHunBoctu (H.U. BaBunos). BHesdnepHas M3MeHYMBOCTH H
HaCJIEICTBEHHOCTb.

Onueenemurxa u NUSEHOMUKA, POlb INULEHEMUYECKUX (PaKmMopo8 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JdemMoHcTpanuu

Hoprpetsl: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabouiel 1 cxembl: «Buabsl W3MeHUHMBOCTHY, «MoaM(PUKAIMOHHAS W3MEHUHUBOCTHY,
«KoMmOuHaTHBHAS H3MEHUYUBOCThY, «Meio3y», «OmnonoTBopenuey, «I eHeTnueckue 3a00aeBaHus
yenoBeKay, «Buabsl myranuiiy.

OO6opynoBaHue: )KUBbIE W TepOapHbIe JK3eMIUISIPHl KOMHATHBIX PACTCHHM, PUCYHKHU
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJIAMU U3MEHYHBOCTH.

JlaGopaTtopunass  pa6ora «/ccneqoBaHue — 3aKOHOMEpHOCTEH — MOJIM(UKAIMOHHON
M3MEHYUBOCTH. [TocTpoeHnEe BapUaIIMOHHOTO PsAJIa U BAPUAITMOHHON KPUBOM».

IpakTnuyeckas padora «Mytauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOITpEnapaTax).

Tema 14. I'eneTuka 4yesoBeka

Kapuotun uenoBeka. MexayHapo/iHas mporpamMma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IMTOTCHETHICCKUN,
HOMYJISIIMOHHO-CTAaTUCTUYECKUH, MOJEKYJIIpHO-rTeHeTUUecKuid. COBpPEMEHHOE OIpEIEIeHNE
TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ momombto [TIP-
ananuza. Hacnencrennsie 3a00eBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
Bonesnu ¢ HaciencTBEHHOM NpeapacoyoKEHHOCTbIO. 3HAYEHUE MEAMIMHCKONW TIE€HETHKH B
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NPEIOTBPALICHUN M JICUCHUU TCHETUUYECKUX 3a00JIeBaHUN YeloBeKa. MeauKo-TeHEeTHIeCKOoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue (QakTopbl MOBBIIICHHOW YYBCTBUTEIBHOCTH UEIOBEKA K (PU3NYECKOMY U
XUMHUYECKOMY 3arps3HEHUI0 OKpYyKarolel cpeabl. [eHernueckas MpeapacronokKeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

JdemMoHcTpanuu

Tabauiel u cxembl: «Kapuorun yenoBeka», «MeToabl U3y4eHHs T€HETUKH YEIOBEKay,
«["eHeTrueckue 3a00JIEBaHUS YCITOBEKAY.

IIpakTuyeckasi padora «CocTaBieHHUE U aHATIU3 POJIOCIOBHOW.

Tema 15. Centekuusi OpraHusMoB

JloMecTukanusi M CeJEeKIUs. 3apoKICHUE CEJCKUMM MW JoMecTUKanuu. Yuenue H.
. BaBunoBa o lLleHTpax NpoOMCXOXKJIEHUS M MHOrooOpasus KyJbTypHBIX pacTeHuil. Poib
CEJIEeKLUHU B CO3[JaHUU COPTOB PACTEHHUI M MOpoJ KUBOTHbIX. CopT, mopoja, mramMM. 3aKOH
TOMOJIOTUYECKUX PAJOB B HaciencTBeHHOM n3MeHunBocth H. M. BaBuiioBa, ero 3Hauenue s
CEJICKIITIOHHOM pabOoTHI.

MeTtob1 cenekIMoHHOM paboThl. MckyccTBEHHBII 0TOOP: MACCOBBIM M MHAWBUIYaJIbHBIH.
Otanbl KOMOWHAIMOHHON cenekiuu. McnpliTaHue npousBoauTesneil mo motroMctBy. OTOop Mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAIH3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJEeKIIMOHHOW paboThl. PamuanuoHHBIT 1
XUMHUYECKMH MyTareHe3 KakK MCTOYHHUK MyTauud y KyJIbTYPHBIX (OPM OpPraHU3MOB.
Hcnonp30BaHne TeHOMHOTO PEIaKTUPOBAHUS U MeTO10B pekoMOnHaHTHBIX JIHK s momydenus
HCXOJHOI0 MaTepuaa JUlsl CEJEKLNN.

[lonyuyenne mnonumuounoB. BHyTpuBugoBas rubOpuausanus. biauzkopoacTBeHHOE
CKpelBaHue, Wi MHOpuauHr. HepoacTBeHHOE CKpeliuBaHue, Wi ayTOpuauHr. ['etepos3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHUS CEJIEeKIMH pACTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHHe U NU3Y4YEHHE I'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH M HX JHUKHX
ponuyel i co3/1aHusl HOBBIX COPTOB U TMOPUIOB CENIbCKOXO3SICTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKuUMu pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICI0GbIX
JICUBOMHBIX 8 YETIAX YIYUUEHUS CYUeCmBYIOUUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NepcneKmueHbIX MexHOI02UlL.

JdemMoHcTpanuu

Hoptpetsr: H. . BaBunos, U. B. Muuypun, I'. /. Kapneuenko, II. II. Jlykesinenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabauie! u cxembl: «L{eHTpbI TPOUCXOKAEHUS U MHOT000Opa3Hsl KyJIbTYpHBIX PACTEHUII,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «METOIbI CENEKIUN»,
«OTtnanénnas rudpuan3anus», «Myrarenes.

JlabopaTopHas padora «/3ydeHre COPTOB KyJIbTYPHBIX PACTEHUHN U IOPOJ JOMAIIHUX
KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHre METONOB CEIIEKIIUN PACTCHUINY.

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METO/bI U JIOCTH)KEHUS CEJEKIIMU PAacTeHUH W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATENbHbBIN y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJIOTUS U CHHTETHYECKast OMOJIOT U

OOBeKThl, HCNONIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBbIE M TKAHEBbIE KYJBTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKA. TpaaulioHHass OWOTEXHOJIOTHS: XJeOomeueHue,
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NOJy4eHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouonornueckuii cuare3. OOBEKTHI
MHUKpOOHOIOrn4eckux TexHonoruii. [IponzBoacTBo Geska, aMMHOKUCIIOT U BATAMUHOB.

CozaHue TEXHOJNOIMM UM HMHCTPYMEHTOB  LIEJICHAIIPaBICHHOTO W3MEHEHUS U
KOHCTPYMPOBaHHUSI T€HOMOB C LIEJIbIO NTOJIYYE€HUsl OPIraHU3MOB U UX KOMIIOHEHTOB, COACPIKAIINUX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas umxeHepus. MeTonbl KyiabTypbl KJIETOK U TKAaHEH PACTEHUN U JKUBOTHBIX.
Kpunobanku. Comarnueckass rHOpuIM3anus U coMaTWdeckuil smOpuorenes. lcmonp3oBanue
raluIOuIoB B CEIIEKIMU PacTeHUi. [lonyuenue MOHOKNIOHANbHbIX anmumen. Hcnonvzoeanue
MOHOKNOHANbHBIX U NOAUKIOHATbHBLIX anmumen 6 mMeouyure. VICKycCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCTpyKIMs AWLIEKIETOK W KIOHMPOBAaHWE JKUBOTHBIX. MeETOA TpaHCIUIAHTALUU SIEp
KIETOK. Texnonocuu 0300po6neHus, KylbmMUusUposanus U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAas U I'e€HHasl UHKeHepUs. FICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYMPOBAHHE
pexombunanTHeix J{HK. Co30anue mpanceennvix opeanuszmog. JIOCTUKEHUS U MEPCHEKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Menunuackre Ouorexnonoruu. IloctreHoMHas udposas mequnuaa. [ILP-1uarnoctuka.
MeTtab010MHBIN aHaIU3, FeHOLEHTPUUECKUI aHaAIN3 TPOTeOMa YeJIOBeKa JIJIsl OLIEHKH COCTOSTHHS
€ro 3/10poBbs. Mcronp30BaHNe CTBOJIOBBIX KIIETOK. TapreTHas Tepamnus paka. 3D-OnonHxeHepus
JUIs pa3paboTKU (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTUH, CO3JaHUs KOMIIJIEKCHBIX
TKaHEH COYeTaHHEeM TEXHOJIOTHH TPEXMEpPHOro OMONpPHHTUHTA W cKaddOIaHHTa A PEeUICHUS
3aJa4 IepCOHAIM3UPOBAHHON MEIUIHBI.

CozaHue BEKTOPHBIX BAKIMH C I1I€JIbI0 00ecredyeHrnss KOMOMHMPOBAHHOM 3aIIMUTHI OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISpHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIE 3a00J1€BaHUS YETIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabouiel ~ u cxemsbl: «lcnonp30BaHne  MUKPOOPraHU3MOB B IIPOMBILIUIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I'eHHas HHKEHEPUsI».

JlabopaTopnasi pa6ora «/3yueHne 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckas padora «llonydeHne MOJIOYHOKUCIBIX IIPOLYKTOBY.

Ikckypens «bHoTeXHOI0THS — BayKHEIIas MPOU3BOAUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE POU3BOJCTBO).

11 KJIIACC

Tema 1. 3aposknenue 1 pa3BUTHE 3BOJIONHOHHBIX NPeACTABJICHNNA B 0M0JIO0THH

OpomornonHas Teopus Y. lapsuna. [Ipeanockuiki BOSHUKHOBEHUA JapBUHU3MA. JKU3Hb
Y Hay4dHas JaearenbHocTs Y. JlapBuHa.

JBuwkymue cuibl sBosonuu  BuAoB 1o Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTD
pPasMHOXKEHHs OpPraHU3MOB, HACIIEJACTBEHHAas: HM3MEHYUMBOCTh, OOppba 3a CylecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cunteTnyeckoit Teopun 3Bommonnu (CTI). HelitpanbHas TeopHst 3BOTIOLMH.
CoBpemeHHas IBOJIIOIIMOHHAs Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTHUHBI MUDA.

JdemMoHcTpauuu

Hoptpetsl: Apuctorens, K. Jlunne#t, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. {apsuH, C. C. YerBepukos, 1. 1. lImansraysen, x. Xonneitn, . K. benses.

Tabnuuer u cxemsl: «Cuctema xuBoil mpupoas! (o K. JInnuero)», «JlecTHHIIA KUBBIX
cymects (1o Jlamapky)», «Mexanu3m (HopMUpOBaHUS PUCITOCOOTIEHUHN Y pACTEHNUN U JKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay, «Haxonku Y. lapBunay,
«Dopmbl 60pBEOBI 3a cymecTBOBaHuEY, «Ilopoas! romyoeity, «MHorooOpasue KyIbTypHBIX (hopm
KanycTel», «l[loponbl JOOMamHUX KHUBOTHBIX», «Cxema 00pa30oBaHUs HOBBIX BHJOB (IO
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Y. lapBuny)», «CxeMa COOTHOLIEHHUS JBIKYIIMX CHJI 3BOJIOUUN», «OCHOBHBIC IOJOKEHUS
CUHTETHUYECKON TEOPUH SBOJIIOLIHI.

Tema 2. MukposBosonus 4 eé pe3ybTaThl

[Tomynsimust Kak »yeMeHTapHas eluHULa SBOMIONUH. COBpeMEHHBbIE METOIbl OLEHKU
TeHETUYECKOT0 pa3Ho00pa3us v CTPYKTYpPHI MOMYJsiuid. Mi3mMenenue reHo(oH1a MOMyISAInun Kak
JJIEeMEHTApHOE SBOJIOIMOHHOE sBJIEHHWE. 3aKOH TreHeTuueckoro paBHoBecus JIx. Xapaw,
B. BaiinGepra.

DnemeHTapHble (aKTOpPbl (ABMKYIIME CHJIBI) 5SBOJIOLNMU. MyTallMOHHBINA Mpoliecc.
KomOunaTtuBHast 13MeHYHBOCTb. [[peli¢) reHOB — ciryyaiiHble HeHalpaBJICHHBIE H3MEHEHHUS YacTOT
atenedt B monysanusax. Dddekr ocHoBatens. Dghgexm Oymuiiounoco eopaviwka. CrudiceHue
2eHemuU4ecKoe0 pasHoobpasus: npuduHsl u cieocmsus. Ilposenenue sghgpexma opetigha 2enog 6
bonvuux u  manvlx  nonyasayusax. Murpauun.  M3onsuus  nmomynsiuii:  reorpaduueckas
(mpocTpaHCTBeHHAs ), OMOIOTrHYecKast (PEIpPOTYKTUBHAS).

EctectBennblii 0TOOp — HampaBisiiolIuii ¢GakTop SBOMONUH. DOpPMBI €CTECTBEHHOTO
oTrOopa: NBWXKYIIMK, CTaOWIM3UPYIONIMHA, pa3phIBAlOMUi (qu3pynTuBHEI). [lonoBoit oTdOop.
Bo3HUKHOBEHHE U 3BOJIOIHS COLUATBHOTO MOBEACHUS KUBOTHBIX.

[TprucnocoOIeHHOCTh OPraHU3MOB KakK pe3ylbTaT MHUKPOIBOJIONMH. BO3HHMKHOBEHHE
MPUCTIOCOOIeHUI y opranu3MoB. ApoMopdo3bl 1 uanoagantanuu. [Ipumeps! npucnocodneHuit y
OpraHu3MoB: MOpP(OJOTHUECKUE, (PHUIUOJIOTHYECKHE, OHOXMMHYECKHE, IOBEICHYECKHUE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero xpurepun u crpykrypa. BumooOpa3zoBanue Kak pe3yiabTaT MHKPOIBOIIOIHH.
Wzomsimust — kmroueBoil  aktop BumooOpazoBanus. Ilytu u cmocoObl BuA00OpazoBaHUS:
alionaTpuieckoe  (reorpaudeckoe), CHMIATPUYECKOE (IKOIOTUYECKOE), «MTHOBEHHOE)
(monurutonin3anus, rudpuau3anys). JIuTeabHOCTb SBOIIOIMOHHBIX ITPOIECCOB.

Mexanu3msl (GopMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Pone  »BoOMOIMOHHONW OHMONOrMM B pa3pabOTKe HAYYHBIX METOJOB COXPaHEHUs
O6ropa3zHoo6pa3usi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
dbopMUPOBaHUS YCTOMYMBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

Ioprpetsl: C. C. YerBepuxos, O. Maiip.

Tabauie! 1 cxembl: «MyTallMOHHAs U3MEHUNUBOCTBY, «llomynsiiioHHas CTpyKTypa BUaa,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKyliue CHIBI  3BOJIOLHNY,
«OKosornyecKas M30JSLMS MOMYJSUil ceBaHCKoW ¢openn», «l'eorpaduyeckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHULIBI Jaypckoi», «llomynsinoHHbIe BOJIHBI YUCICHHOCTH
XUITHUKOB M KepTB», «(CxemMa [eWCTBHUS €CTEeCTBEHHOro ot10opa», «Dopmbl OOprOBI 3a
CYILLIECTBOBAHHEY, «MHIyCcTpralbHbII MEJTAaHU3M», «OKuBble HCKOIIaEMBIE»,
«ITokpoBUTENbCTBEHHAs OKpacka >XHMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«Puznonoruueckue agantanun», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buga», «Bunpel-nBoitnukn», «Ctpykrypa BHAa B 1npupoae», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BHmOOOpazoBaHMe TPEX  BUAOB  JIAHABILIEH,
«QKosornyeckoe BUI000pa3oBaHKE BHUAOB cHUHHUL, «[lomummounsl pacteHuit», «KamycTHo-
peleuHblii THOPUI.

O6opynoBanue: repOapun pacTeHUM, KOJIEKIIMA HACEKOMBIX, uyuyesa NTHUI] U 3Bepei ¢
OpUMEpaMHu Pa3IMYHbIX MPHUCIIOCOOJIEHUH, Uydena NTUI] U 3Bepeil pa3HbIX BHUJOB, repOapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BABIINXCS PA3TUIHBIMH CIIOCOOaMHU.

JlaGopaTopHasi padora «BpIsiBIeHHE H3MEHYMBOCTH y 0COOEH OJTHOT'O BUAAY.

JlabopaTopuasi padora «[IpucnocobneHuss oOpraHu3MOB U HUX OTHOCHUTENbHAS
[EIeCO00PA3ZHOCTHY.

JladopaTopnasi padoTa «CpaBHeHHE BUAOB 10 MOPPOJIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoJIoIHS U €€ pe3yJibTaThl
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Metoapl  u3ydeHus MakposBosonuu. llaseoHTonormueckue METOABl  M3YyYEHUs
sBomonuu. [lepexonnbie popmbl U GprioreHeTuYecKre psabl OpraHu3MOB.

buoreorpaduyeckue meronsl u3ydeHus sBonouuu. CpaBHenue ¢Giaopsl U (ayHBI
MaTEepUKOB U OcTPoBOB. bruoreorpaduyeckue odnactu 3emian. BUibl-oHIEMUKH U PETUKTHI.

DOMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(OIOTHUECKHE METObl U3yYCHHS IBOJIOIHH.
['eHeTnyeckue MeXaHU3MBbI SBOJIOLMU OHTOI€HE3a U MOSBJICHHS 3BOJIOIMOHHBIX HOBIIECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISpPHO-
reHeTUYeCKrue, OWOXMMHUYECKHEe M  MaTeMaTH4YeCKHe METOAbl HM3YyUEHHUS  HBOJIOLHUU.
['omonornynsie reHsl. COBpeMEHHBIE METOIBI TOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MYTAI[H{ U SBOJIIOIHS TEHOMOB.

OO0mue 3akoHOMEpHOCTH  (mpaBwia)  3BOMOUUU. [lpunyun  cmenvl  yHKYuULL.
HeoOpatumocTs 3Bostonuu. AnantuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOIOIHH.

JdemMoHcTpauuu

HoptpeTtsl: K. M. bap, A. O. KoBaneckuii, @. Mroiuiep, O. ['ekkensb.

Tabnuibl U cxeMbl: «DUITOTEHETHUECKUH PSJ JTOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
amepb», «Creronedans», «Punnodurey, «CemeHHbIe TanopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukrThl», «HawampHble CcTaguu 3MOPHOHATBHOTO
pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «[ OMOJIOTHUYHBIE U aHAJIOTUYHBIE OPTaHbly, «PyauMeHThI,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpHI 4YeJIOBEKa M MIMMIIaH3e», «lJIaBHBIC HampaBIICHUS
ABONTIOIHINY, «O0I1IHe 3aKOHOMEPHOCTH SBOJIOIIHI.

Ob6opynoBanue: KOJJICKIMH, TepOapuu, MYJSHKH HCKOIAEMBIX OCTATKOB OPraHH3MOB,
MYJISKH TOMOJIOTHYHBIX, AHAJIOTMYHBIX, PYIAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJIJIEKIUU
HACEKOMBIX.

Tema 4. IIponcxoxnenne u pa3BuTHE JKM3HH HA 3emiie

Hayunble rumores3bl NpOMCXOKIEHHUS JKU3HM Ha 3emsie. AOMOreHe3 M IMaHCHEPMHS.
JloHay4Hble TpEACTaBICHUS O 3apOXKJIEHUHM SKU3HM (KpealnoHM3M). ['mmore3a MOCTOSIHHOTO
camo3aposKJIeHUs KU3HU U e€ onpoBepkeHue onsitamu @. Peau, JI. Cnamtanuanuy, JI. [Tactepa.
[TponcxosxaeHune KU3HU U aCTPOOUOIIOTHSL.

OcHoBHBIE ATanbl HEOpraHN4ECKo 3BotouK. [ lnaneTapHas (reogorudeckas ) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMSA. AOHOr€HHBI CHHTE3 OPraHMYECKUX BELIECTB W3 HEOPraHUYECKHX.
Omnpit C. Muinepa u I'. FOpu. O6pazoBanue nonumepos n3 MoHoMepoB. KoanepaTtHas runoresa
A. W.Onapuna, rumnore3a nepBu4yHoro OynboHa JIx. XonneiiHa, reHeTHYecKas THMIIOTe3a
I'. Ménnepa. Pubosumel (T.Yek) m rumoreza «vmupa PHK» V. T'mnbGepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u wmeroasl e€ wu3yueHus. lckomaemble OpraHMYECKHE OCTATKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCONMIOTHAas  TE€OXPOHOJOTHSL.
['eoxpoHoorMyecKkast mKaja: 30Hbl, 3pbl, IEPUOJIBL, FTOXH.

HavanpHble aTanel opraHndyeckoi 3Bontonuu. [losBneHne u 3BOIIOLUS MEPBBIX KIETOK.
Oponronusi Merabonu3zMa. Bo3HukHOBeHHe mepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmiectB. CtpomaronuTsl. IIpokapuoTel u
9YKapUOTBHI.

[Ipoucxoxaenue sykapuoT (cUMOMOTeHe3). DBOMIOIMOHHOE MPOUCXOXKICHUE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HHKHOBEHHWE OCHOBHBIX  TPYIHI
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tallbl SBOJIONUM BBICHIMX pacTeHud. OCHOBHbIE apoMOp(O3bl pPaCTEHUH.
Brixon pactennii Ha cymry. [losiBiieHne cIOpOBBIX pacTeHUH U 3aBOEBaHKNE UMU cyllid. CeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OCHOBHBIE 3Tallbl IBOJIOLUHN KUBOTHOTO MUpa. OCHOBHBIE apoMOpP(O3bI KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX TUIIOB. [lepBhie XOpI0BBIC
KUBOTHBIC. )KH3Hb B BOJIe. DBOJIOIMS MO3BOHOYHBIX. [Iponcxoxaenne aMmpuOuii u penTuiIni.
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[TpoucxoxaeHne MICKOMHUTAIUX H OTUI. [lpuHiun xiarodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3zButue xu3HM Ha 3emiie IO IpaM U Mepuoiam: apxei, MpoTepo30i, Narueo30M, ME3030H,
KaiiH03011. O011as XapakTepruCTUKa KJIMMarTa ¥ reojoruueckux npoieccon. [losBieHue u paciser
XapaKTEpHBIX OPraHU3MOB. YTJIe0Opa3oBaHWE: €ro YCIOBHS W BIMSHHE HA Ta30BbI COCTaB
aTMocChepBhl.

MaccoBble BbIMUpaHHUSI — IKOJIOTMUECKUE KPU3UCHI Ipouuioro. I[IpuuuHbl U ciaenctBus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTH. [Ipobiema
coxpaHeHHs 0Mopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cucTeMa opranuyeckoro mupa. [lpunnumnel kinaccudukanyu opraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdemoHcTpauuu

Hoptpetsr: ®. Peau, JI. Cnamnannanu, JI. [lacrep, WM. U. MeunukoB, A. W. Omapum,
Jx. Xongeitn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabauubl u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo usyuenuro
caMo3apoxJieHus ku3Hu», «Cxema ombita C. Mumnepa, I'. FOpu», «Otanbsl HeopraHuyeckou
sBoIOLIMNY, «['eoxpoHoyoruueckas mkana», «HadanpHbple 3Tanbl OpraHUYEeCKOW SBOJIIOLMMY,
«Cxema 00pa30BaHUs DYKApUOT MMyTEM cuMOHoreHe3ay, «Crucrema )uBoil mpupoibl», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuit»y, «PuHHOMUTHY, «OIHOKICTOYHBIE BOIOPOCIHY,
«MHOrokiaeTouHble Bogopocin», «Mxu», «llanopoTHukn», «l'0n0CEeMEHHBIE pacTEHUA,
«Opranbl 1IBETKOBBIX pacTeHHui», «CxeMa pa3BUTHUS >KUBOTHOTO MHUpPa», «ApoMopdo3bl
JKUBOTHBIX», «[Ipocreitmmey, «KumeunononoctHeiey, «llmockue yepBu», «HineHHCTOHOTHEY,
«Pw10B1», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «lItutby, «Mnekonurawomue», «Pa3Butue
JKU3HA B apXeuCKou 3pe», «Pa3BuTue XKU3HU B IPOTEPO3OMCKON 3pey», «Pa3BUTHE KU3HU B
NaJIe030MCKOM dpe», «Pa3BUTHE KU3HHA B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKON
ape», «CoBpeMEHHAsl CUCTEMA OPTaHUYECKOT0 MUPaAy.

OO6opynoBanue: repoapul  pacTeHU Pa3IUYHBIX OTACNIOB, KOJUICKIIMM HACEKOMBIX,
BIIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MNTHUIl U 3BEped, KOJUIEKIIMH OKaMEHEJIOCTEH, MOJEe3HbIX
MCKOIIA€MBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryanbHas nadopatopHasi padora «MoaenupoBanue onbiToB Musuiepa—tOpu 1o
M3YYEHUIO a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOMN aTMocdeper.

JlabopaTtopnasi pa6ora «/3ydeHrne ¥ ONHCAHME MCKONAEMBIX OCTAaTKOB JIPEBHMX
OpPTaHU3MOBY.

IpakTunyeckass padora «/3ydeHne o0coOEHHOCTEW CTPOEHHS PpACTEHMH pa3HbBIX
OTJIEIOBY.

IMpakTuyeckas padora «3yueHue ocoOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX ).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3aaun aHTpONOJIOTMU. MeTo1bl aHTPOTIOIOTHH.

CraHOBIIEHHE NPEACTABIECHUN O IPOMCXOXKIECHUU 4YEJIOBEKa. PelMruo3HblE BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxoncTBo uenoBeka € KMBOTHBIMM. (CHCTEMaTH4eCKOE IIOJIOKEHHE 4YEJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOpP(]OIOrHuecKue,
sMOpHonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, ToBeAeHYeckre. OTIWYHS YeloBeKa OT
KUBOTHBIX. [IpAMOXO0XKJIEeHHE U KOMIUIEKC CBA3aHHBIX C HUM IMpPHU3HAKOB. Pa3BuTHE TOJIOBHOTO
MO3Tra ¥ BTOPOM CUTHAJIbHOU CUCTEMBI.

JBuwxymue  cunbl  ((pakToppl)  aHTpomoreHe3a: OWOJIOTMYECKUE,  COIMAJIbHBIE.
CooTHoleHre OMOJIOTUYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJMU aHTpOINOreHe3a. PaHHue yenoBekooOpa3HbIe 00€3bsiHBI (ITPOKOHCYJIBI)
U paHHHE TOHTHbI — 00IUE MPEeIKH YeT0BEeKOOOpa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKU —
JBYHOTHE INpeKH JiroAck. UenoBek ymensld, NEepBblE U3TOTOBJICHUs Opyauil Tpyaa. Uenosek
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IPSIMOXOJISAIINI 1M TIEPBBIN BBIXOJ JItoiel 3a mpenensl Adpuku. YenoBek reienbOeprekuii —
o0uIMii mpeoK HeaHJePTaIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOro. YenoBek HeaHepTaibCKuit
KAaK BHJI JIIOJEH XOJOJHOIO KJIMMara. YeloBeK pa3yMHBI COBPEMEHHOIO THUIIA, JIEHHCOBCKUHI
YeJI0BeK, OCBOEHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u maaeoreHoOMUKa.

DBOIIIOLUSL COBPEMEHHOTO uenoBeKa. EcTecTBeHHBIH OTOOp B MOMYISANMAX YEIIOBEKa.
Myranuonssiit poriecc U nonumopdusm. [lonynasuoHHble BOJIHBIL, Apeiid TeHOB, MUTpalus U
«a¢ ekt ocHOBATENS» B MOMYJSIIUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacwl. [lonstue o pace. bonbiue pacel: eBponeouHas (eBpasuiickas),
aBCTPAJIO-HErPOMIHAsA (PKBAaTOpHAJIbHAs1), MOHIOJION/IHAsA (a3uaTcKo-aMepuKaHcKasi). Bpems u
IyTH pAacceleHHs 4YeloBeKa M0 I[uiaHere. EnuHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucrnoco0IeHHOCTh YeIoBeKa K pa3HbIM YCIOBUSAM OKPYXKaroIel
cpensl. Bnusiaue reorpaduyeckoil cpenpsl U Apedda reHoB Ha MOPQOJIOTUIO U (HU3HOIOTHIO
YeJI0BEeKa.

MexnucuuIIiMHapHele  MEeTOAbl B (Gu3Mueckoil (OMOIOTMYECKOW) aHTPOIOIOTHH.
OBOJIIOLMOHHAS ~ AQHTPOIOJIOTMSI M MaJ€OAHTPOIIOJIOTHUSI  YEJIOBEYECKUX  MOIMYJIALHUM.
buoconuanpHble  HMCCleOBaHUSA ~ NpPUPOJbI  uenoBeka.  MccnegoBaHue — KO3BOIIOLUHU
OHMOJOrN4YECKOro U COLMAIBHOIO B YEJIOBEKE.

JdeMoncTpamun

Ioptpetst: Y. JdapBun, JI. JIuku, A. A. Porunckuit, M. M. ['epacumos.

Tabauiel w1 cxembl: «MeTonbl  aHTpOMONIOTUNY», «[OJOBHOH MO3r  4enoBeKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT YelloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbI», «JIBWXKyIIME CHUJIBI AHTPOIIOreHE3a», «IDBOJIOIMOHHOE JPEBO YEJIOBEKa»,
«ABcTpanonuTtek», «4enoBek ymenbiit», «HenoBek NpAMOXOIAIINN», «J{eHUCOBCKUI YEI0BEK»
«Heanpepranbsupl»y, «KpomanboHus», «lIpenkn denoBekay», «OTambl 3BOJIIOLUU YEIOBEKAy,
«Pace1 uenoBekay.

Ob6opynioBaHue: MYJISDKA OKaMEHEJIOCTEH, MpeIMEeTOB MaTepUaIbHON KyJIbTYphl IPEIKOB
YyeJoBeka, penpoaykuuu (hotorpadun) KapTUH ¢ MUGDOIOTHISCKUMU U OUOICHCKUMHU CIOKETaMU
IPOMCXOXKAECHUST YeloBeKa, (oTorpapuu HaXOJOK HMCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJeT
YeJI0BEKa, MOJENb Yepera 4YejIOBeKa M 4Yeperna MIMMIIAH3€, MOJENb KHUCTH 4YeJOBEKa U KUCTH
LIMMITaH3€, MOJEIIN TOPCA MIPEIKOB YEIOBEKA.

JlabopaTopuasi pa6ora «/3yueHne OCOOEHHOCTEM CTpOEHHUs CKelleTa YeloBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckasi padora «lI3yueHne HKOJIOTMYECKUX aJanTaluil 4YeIOBEKay.

Tema 6. DJxonormss — Hayka O B3aHMOOTHOIICHHMSIX OPraHM3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kalouen cpeaoi

3apoxaeHue W pa3BUTHE OSKoJoruu B Tpyaax A. 'ym6onsara, K. @.Pymse, H.
A. CeseproBa, . I'ekkensi, A. Teraciu, B. H. CykauéBa. Paznensr u 3amaun skonoruu. CBs3b
HKOJIOTHH C IPYTUMHU HayKaMH.

Metoasl s3xonoruu. IloneBsie HaOMOACHNUS. DKCIEPUMEHTHI B SKOJIOTMU: NPUPOJHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOTHMA. MOHUTOPUHT OKPYXKAaroOWIeH Cpesbl: JIOKAIbHBIM,
PETHOHANILHBIN U TJI00ATEHBIH.

3HaueHue KOJIOTMYECKUX 3HAHWM U1 YelIoBeKa. DKOJIOTMUYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4eJloBeUecTBA C MNpuUpoaod. POpMHUpPOBAHHE SKOJOTHYECKOW KYJIbTYpbl M
HKOJIOTMUECKOM IPaMOTHOCTU HACEJIEHUS.

JdemMoHcTpauuu

Ioptpetst: A. 'ym6onpar, K. @. Pynee, H. A. CeBeproB, D. 'ekkens, A. Tencnu, B.
H. Cykaués.

Tabnuuer u cxemsbl: «Pa3iensl 3kog0run», «MeToabl SK0IOruuy, «CxemMa MOHUTOPUHTA
OKPYKaIOIIEeH CpebD».

JlaGopaTopHas padora «/3ydeHne METO0B YKOJIOTHYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl u cpea o0UTAHUSA
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Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH MX JeiictBus. Kiaccudukarus
9KOJIOTUYECKUX  (hakTOpoB:  aOuoTHyeckue, OMOTHMYECKHE, aHTpornoreHHsle.  OOmue
3aKOHOMEPHOCTH JAEUCTBHs dKosoruueckux (akropos. IlpaBuno munumyma (K. Hlnpenrens,
10O. JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Aobnortnueckue paxTopsl. CBET KaK 3KOJOTHUECKUil pakTop. [lelicTBrue pa3HbIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. DKOJIOTMYECKHE TPYIIbl PACTEHMH U JKUBOTHBIX 110
OTHOILLIEHHUIO K cBeTy. CUrHaibHas pojib cBeTa. @oTonepuoiusm.

Temneparypa kak skosorumdeckuil (axrop. [leiictBue TemmepaTypbl Ha OpraHHU3MBbI.
[ToMKuIO0TEpMHBIE U TOMONHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BrnaxxHocTe kak skonorndeckuil gaxrtop. IlpucnocoGnenus pacTeHuil K NogAep KaHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOIIEHHIO K Boje. llpucnocoOnenus
KUBOTHBIX K U3MEHEHUIO BOJHOIO PEXXHUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, [MOYBEHHAs, INTyOUMHHAas
HOJIOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTU cpel OOuTaHusA
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIaX.

buonoruueckue putmsl. Bueninue u BHyTpeHHHE pUTMbL. CyTOUHBIE M TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH KU3HHU.

XKuznennsle ¢popmbl opranu3moB. [lonsatue o xuzHeHHoH (opme. JKusHeHHbIE GOPMBI
pacTeHMii: JAepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHE TPAaBBI.
Kuznenusle (GOpPMbI JKUBOTHBIX: THUAPOOHMOHTBI, T€OOMOHTHI, a3pOOMOHTHL. (OcoOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buornueckne dakropel. Buapl OnOTHYECKMX  B3aUMOJCHCTBUN: KOHKYpEHLUS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, xoomepars, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpAaHTCTBO, HaxJieOHHM4ecTBO). Herpoduueckne  B3auMOAEWCTBUS  (TOMMYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aWMOJCHCTBUN Jisi CYIECTBOBAHMS
OpPraHu3MOB B cpejie oouTanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

JdemMoHcTpanuu

Tabnuiel u cxembl: «JKoaoruyeckue Hakropel», «CBETOBOM CHEKTPY», «IKOJOTHUECKHE
TPYNIbI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», «TeMIOKpOBHBIE JKUBOTHBIEY, «XO0JIOHOKPOBHbBIE
KHUBOTHBIE», «Du3HONOrHYeckre aJanTaluu XHUBOTHBIX», «Cpenbl OOUTaHUS OpPraHU3MOBY,
«buonoruyeckue put™Mb», «KusHeHHble HOpMbI pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIX,
«9KOCcHCTEMA IUPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMa XBOMHOro jecay», «llemu murtanus»,
«XuHuvectBoy, «Ilapasutusmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

Ob6opynoBanue: repbapud pacTeHUl M J>KUBOTHBIX, HPUCHOCOOJEHHBIX K BIUSHHIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repOdapuu 1 KOJJIEKIUHU TEMI0I00NBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYUBBIX PACTEHHI,
yyderga MNTUI] M 3Beped, repOapuu pacTeHW, OTHOCALIMXCS K TUrpoputaMm, Kcepoduram,
Me30(uTaM, KOMHAaTHbIE PAaCTEHUS TaHHBIX TPYIII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, TrepbapuM M  KOJUIEKLMM pAcTEHHMH M JKMBOTHBIX, OOJajaroluX 4YepTaMu
MPUCTIOCOOTEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBUH >KU3HM, repOapuul U KOJUIEKIUU
pacTeHU M KUBOTHBIX PA3JIUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMU KUBOTHBIX, YJaCTBYIOIUX B
pa3IMYHbIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHasi padora «BpIsiBIIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETaA.

JlabopaTopHasi pa6ora «BbisiBieHHE MNPUCIOCOOIEHUI OpPraHM3MOB K  BIMSHUIO
TEMIIEPATYPBI».

JlabopaTopHasi padora «AHATOMHUYECKHME OCOOEHHOCTH PACTEHUH W3 Ppa3HBIX MECT
oOUTaHUY.

Tema 8. JxoJiorusi BUA0B U NMOIMYJISI LU

DKOJIOTHYeCKHe XapaKTepUCTUKU nomyssauuu. [lonynsanus kak 6uonoruyeckas cucrema.
Ponp HeogHOpOmHOCTH cpenbl, PU3NYECKUX OaphepoB W OCOOEHHOCTEH OWOJIOTHH BHIIOB B
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(bopMHpPOBaHUN POCTPAHCTBEHHON CTPYKTYpHI oM. OCHOBHBIEC TIOKA3aTEIH MOMYJISALUH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M I0OJOBasi CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALUSL.

DKoJiornyeckasl CTpykTypa nomnyssinuu. OLeHka 4MCIeHHOCTH nomynsuuu. /[uHamuka
MOMYJSIUMU U €€ peryisiuusa. buotndeckuid moTeHuran nonyysinuu. MoaennpoBaHue TMHAMUKA
nonyiasiuuu. Kpusble poctra uyucinenHoctu nonyisuud. Kpusele BbDKuMBaHMSA. Perymsmus
YHUCICHHOCTU TOMYNIALUNA: poiib (PAKTOPOB, 3aBUCAIIMX W HE 3aBUCSAIIMX OT IUIOTHOCTH.
Dkonoruyeckue crpareruu BuaoB (r- u K-crparerun).

[Tonatue 00 osKojormyeckod Huiie BuAa. MectooOuTanue. MHOroMepHass MOJEIb
skosornueckor Humum Jx.M. Xarunncona. Pasmepsl skomornueckoid Humd. [loreHunansHas u
pearn30BaHHas HULLIH.

Bun xak cucrema nomynsAuuii. Apeanbl BUJIOB. Buabl M HMX JKU3HEHHBIE CTpaTErvu.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MHUIpaluil JKMBOTHBIX. bHONIOrMYecKkne HHBA3HU
YY>KEPOJIHBIX BUIOB.

JdeMoHcTpamun

[optper: Ix. . XaT4nHCOH.

TabGauirel ¥ cXeMbl: «IKOJIOTUYECKUE XapaKTePUCTUKU MOMYISIIHN», «[IpocTpancTBeHHas
CTPYKTypa mnonyiasuun», «Bo3pacTHpie mnupamMuabsl HOOMyJsuun», «CKOPOCTb 3aceieHUs
MOBEPXHOCTU 3€MJIM PA3IU4YHBIMU OpraHu3zMamm», «Mojenb 3kojormdeckod Humm Jx.
N. XarunHcona.

O6opynoBanue: repOapuy paCTeHU, KOJIEKINN )KUBOTHBIX.

JlaGopaTopnas padora «lIpucnocoOneHns ceMsH pacTeHHI K PacCEICHUIO.

Tema 9. Jko0rus coo0mecTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBsi3M MeXAy OpraHU3MamH B
OuoreHose.

Okocuctema kak oTkpbiTag cuctema (A. JIx. Tencnu). @DyHKUMOHANBHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTHI, peAylLeHTbl. Tpoduyeckue ypOBHH.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBbIE ITOKa3aTeau SKocucTeMbl. bromacca n npoaykuus. JKoIoruueckue NupaMuabl
quces, OMOMacChl U SHEPTUH.

Junamuxa 9KOCUCTEM. Kamacmpoghuueckue nepecmpouKu.
@nykmyayuu. HampaBieHHbIE 3aKOHOMEPHBIE CMEHBI COO0IIEeCTB — cykieccud. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCHM M WX TPUUYUHBL. AHTPONOTCHHBIC BO3JIEUCTBHS HAa CYKIECCHH.
KnumakcHoe coobmectBo. buopazHooOpasue M MOJHOTAa KPYroBOpOTa BEIIECTB — OCHOBA
YCTOMYHUBOCTU COOOIIECTB.

IIpuponHble KOCUCTEMBI. JKOocucmembl 03€p U pek. IKocucmemvl MOpeli U OKeaHO8.
DKocucmemvl myHOp, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBbIE  JKOCUCTEMBI. Arposkocuctema. ArponeHo3. Pasnmnums wmexny
AHTPOTIOTEHHBIMH M TIPUPOTHBIMU YKOCHCTEMAMH.

Yp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢iopa u dayHa.
CunanTponuzanus ropojckoi ¢ayHbl. buosornueckoe M XO3SHCTBEHHOE 3HAuY€HHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aMMOJEWUCTBUN  OpraHM3MOB B
sKocucTeMax. Pons kackaonozo sgpgexma u 6udos-30uguxamopos (Kiouesvix 6udos) 6
@yHrkyuonuposaruu sxocucmem. IlepeHoc SHEPTruu 1 BEIECTB MEX/1y CMEKHBIMU YKOCUCTEMaMHU.
YCTOHYMBOCT OpPraHU3MOB, NOMYJISIUA W 3IKOCUCTEM B YCIOBUAX ECTECTBEHHBIX U
AHTPOINOT€HHBIX BO3JICHCTBUM.

Mexanuzmvl  8030eticmeus  3a2pA3HeHUll  pasHblX MUN08 HA  CYOOP2aAHUBMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOJI02UHECKO20
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HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUs MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JdemMoHcTpanuu

[optpert: A. Ix. Tencnu.

Tabauiet u cxembl: «CTpyKTypa OMOIIEH03ay», « IKOCUCTEMA IUPOKOIUCTBEHHOTO JIECAY,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIBHBIE TPYMIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 3KocucreMe», «llenmn mwuraHus (macTOMINHAA, JETPUTHAS)Y,
«OKoyornyecKas mupaMua yucen», « IKoJoruueckasi nupammuaa 6uoMaccen», « IKOJIOrHIecKast
nupamuia sueprun», «Oodpazosanue 6onoray, «llepBuunas cykueccus», «Boccranosnenue neca
nocie noxapay, « JKocucTemMa o3epay, «ArpoueHos3», «KpyroBopor BeIecTB U MOTOK SHEPTUU B
arporieHose», «lIpumepsl ypboakocuctemy».

O6opynoBanue: repOapu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, yydyena NTHUI] U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBAPUYM KaK MOJIEIb SKOCHCTEMBI.

IpakTnuyeckas padora «3yyeHue u onucanue ypOo3KOCHCTEMbI».

JlabopaTopHuasi padora «/3yueHue pazHooOpa3usi MEJIKUX [TOYBEHHbBIX YWIEHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKCKypeust «IKCKypcHus B TUIHYHBIA OHOreoneHo3 (B nyoOpaBy, Oepe3HsK, €JbHUK, Ha
CYXOJIOJIbHBIIN WM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKCKypeus «IKCKYpCHs B arpo3KOCUCTEMY (Ha I10JI€ WK B TEIUIMYHOE XO3SIHCTBO).

Tema 10. buocdepa — rinodanbHas IkocUcTEMA

buocdepa — obmernmanerapHas 00oji0dka 3eMIIH, TIIe CYHISCTBYET WM CYIIESCTBOBAIA
*u3Hb. PazButue npencrasienuii o 6uocdepe B Tpynax J. 3rocca. Yuenue B. 1. Bepuanckoro o
o6uocdepe. O6mactu 6mocheps! u e€ cocras. KuBoe BeniecTBo Onocheps! u ero GyHKINH.

3aKOHOMEPHOCTH CyIllecTBOBaHUs Ouochepsl. OcobeHHOCTH Ouocheps! Kak rinodaabHON
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BeliecTB U
OMoreoXMMHYECKHe UKIBI (Yriieposa, a3ota). PutMuuHoCTh siBeHuit B Ouocdepe.

3oHanbHOCTh Onocdepsl. Ilonarue o Guome. OCHOBHBIE OMOMBI CYIIH: TyHJIpa, XBOWHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTEIN, CaBaHHBI, ITyCTBHIHU, TPOIIMUYECKUE JIECa,
BBICOKOTOphsi. Kinnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIUS O>KUBBIX CHCTEM, OIIEHKAa HX pPECYpCHOro MOTeHLUana Hu
O6rochepHbIX QYHKITHM.

JdemoncTpanuu

Hoptpetsr: B. U. Bepuanckuii, 3. 3rocc.

Tabnuuer u cxembl: «I'eocdepsr 3emnn», «KpyroBopoT azora B npupozae», «Kpyrosopot
yriaepojaa B npupoae», «Kpyrosopot kucinopona B npupoe», «KpyroBopot Bojibl B IpUPOIE»,
«OcHoBHbIe OMOMBI cymny, «Kinmatnueckue nosca 3emnny, « Tyaapay, «Taira», «CmemanHbIi
necy, «IlIupokonucTBeHHbIN Jecy», «Ctenby, «CaBanHay, «IlycToiHsI Y, « Tponuyeckuil gec.

O6opynoBanue: repdbapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kaomas cpeaa

DKoJIoTHYeCKHe KpU3UChl M WX MpUYUHBL. Bo3neiicTBue wyenoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arps3HEHNE BOJHOM cpeabl. OXpaHa BOIHBIX
pecypcoB. Pazpymenue noussl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHHe KinMaTa.

AHTpPONIOTEHHOE BO3JCHCTBHE HA PACTUTENBbHBIA W JKUBOTHBIM Mup. Oxpana
PacTUTEIBHOTO U XUBOTHOTO MHpa. OCHOBHBIE NPUHIMIBI OXPaHbI NpUpoAsl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckue caapl U 300J0THYECKHE
HapKH.

OcHOBHbIE TPUHIIMITBI YCTOHYUBOTO Pa3BUTHS YeJIOBEUECTBA U MpUpoIbl. PalronanbHoe
NPUPOJONONB30BAHUE M COXpaHeHHe Ouojormueckoro pasHooOpaszus 3emnu. OOmme
3aKOHOMEPHOCTH TJI00aJIbHBIX AKOJIOTMUYECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOIO KpH3Huca
U €r0 BEpOSITHbIEC OCEACTBHSL.
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PazButne METOJIOB MOHHUTOPHHTA pa3BUTHUSA OTIACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccnedosanus nepexooa K  pecypcocbepezaroueri u
KOHKYPEeHmMOCNnocoOHolt  3Hepeemuxe. buonocuueckoe  pasHoobpasue  u  6UOpecypcoi.
Hayuonanvuvle ungopmayuonnvie cucmemsi, obecneuusaroujue 00OCmyn K uHgpopmayuu no
COCMOANHUIO OMOENbHBIX 8U008 U dIKOcucmem. OCHOBbL IKOPeadUIUMAYUU IKOCUCEM U CHOCO008
60pbOLL ¢ buonospescoenusmu. Pexoncmpykyus MOpcKux u HA3eMHbIX IKOCUCTEM.

JdemMoHcTpanuu

TaGouiel W cxembl: «3arps3HeHre  aTMocepbl», «3arpsi3HEHUE TUAPOCEpPbIN,
«3arps3HeHHE TOYBBDY, «[TapHUKOBBIA 3P PerT», «Oc000 OXpaHIEMbIE TPUPOIHBIC TEPPUTOPHI,
«Mopenu yrpaBisieMOro Mupa.

Oo6opynoBanue: Gororpaduu OXpaHsIeMbIX PaCTeHUN U XUBOTHBIX KpacHoil kHuru Poccuiickoit
®enepauun, KpacHol KHUTH pervuoHa.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'U HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYarOUIUMHUCS
IPOrpaMM CPeTHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA MPOrpaMMBI 11O 6I/IOJIOFI/II/I BBIJICJICHBI
CIEyIOIME COCTABIAIOIIME: OCO3HAaHHME OOYYArOIIMMHCS  POCCHMCKOW  TIpa)KAaHCKOU
UJCHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO, CaMOCTOSITEIbHOCTH "
CaMOOIIPCACICHUIO, Haludue momueayuu K O6y‘leHI/II-O 6I/IOJ'IOFI/II/I, yeieHanpaeileHHoe
paszsumue BHYTPCHHUX yOCKICHUN JTMYHOCTH HA OCHOBE KITFOUYCBBIX IICHHOCTSH M NCTOPUICCKUX
TpaaAuUU{ pa3BUTUS OHOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YUYAIOUTUXCS
PYKOBOACTBOBATHLCA B cBoen ACATCIbHOCTH IECHHOCTHO-CMBICIIOBBIMU YCTaAaHOBKaMU, MIPHUCYIIUMHU
cucreme OHOJOTUYECKOTO oOpa3oBaHuUsl, Haluuue npagoCcoO3HaHUs YKOJIOTHUECKOM
KYJIBTYpbI, CHOCOOHOCMU cMaumb 1eTN U CTPOUTD KU3HEHHBIE TIIAHBbI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPaMMbl IO OMOJIOTHH JOCTUTAIOTCS B €IUHCTBE
y‘-Ie6HOI\/’I U BOCIIMTATEILHOU ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COLIMOKYJIBTYPHBIMH, UCTOPHUUECKUMU U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, IPUHATHIMHU B
oOmiecTBe TpaBHJIaMH W HOPMaMHU TIOBEJCHUS H CIIOCOOCTBYIOT TIPOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIIMU JTUYHOCTH, MATPUOTU3MA U
YBAXXEHUA K 3aKOHY U IIPaBOIOPSAKY, YEIOBEKY Tpyda M CTaplIeMy IIOKOJICHHUIO, B3aUMHOI'O
YBaXEHHS, OEpEeKHOT0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTaThl OCBOCHUS YIeOHOTO MpeaMeTa «bronorusy A0MKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH O0Y4aromuXcsi pyKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMENH JINYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHUEHTAIMH, TO3UTUBHBIX BHYTPEHHHX
yOeXACHHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIECTBa,
paclIMpeHne >KM3HEHHOTO OIbITa U OMbITA AESITEIBHOCTH B IMPOIECCE pEeATH3ali OCHOBHBIX
HaIIPaBJICHUM BOCIIUTATEIBLHOMN JEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

—Cc(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUK OOy4arollerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUICKOTO O0IIECTBA;

—O0CO3HAaHHWE CBOMX KOHCTHTYIIMOHHBIX IpaB M OO0S3aHHOCTEH, yBa)KEHHWE 3aKOHA U
MPaBOIOPSJIKA;

—TOTOBHOCTh K COBMECTHOW TBOPUYECKOU NEATEIHHOCTH MPU CO3TAHUH YICOHBIX IPOEKTOB,
pelIeHNH YU4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;
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—CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3WIUIO [0 OTHOLICHHIO K SIBICHHIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

—~YMEHHE YyYHUTHIBaTb B CBOMX JCWUCTBUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJCH ¢ pasHBIMU yOEXKIEHUSAMHU, KYJbTYPHBIMU EHHOCTSAMU U COLUAIBHBIM
IIOJIOKEHUEM;

—TOTOBHOCTh K COTPYIHHUYECTBY B TMPOIIECCE COBMECTHOTO BBINIOJHEHUS Y4EOHBIX,
[IO3HABATEJIbHBIX M HUCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHUYECKOT0 COJIEPIKAHUS;

—~TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM JECATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUSI:

—Cc(OPMUPOBAHHOCTh POCCUUCKON TPKIAHCKOW UACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepel PonuHON, TopaocTy 3a CBOM Kpail, CBOIO
Ponuny, cBOl 3bIK U KyJIBTYpY, IPOLIIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

—~IEHHOCTHOE€ OTHOLIEHHWE K MPUPOJHOMY HACIEOUI0 M NaMATHUKAM HPUPOJBI,
JnocTuxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

—CIHOCOOHOCTh OIIGHHWBATh BKIJIAJ POCCUHCKUX YYEHBIX B CTAaHOBIGHHE U DPa3BUTHUE
O1oI0ruy, MOHUMaHMs 3HAaY€HUs OMOJIOTUY B IO3HAHUM 3aKOHOB ITPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

—ujeliHas yoexKIEHHOCTh, TOTOBHOCTb K CIIY’KEHMIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS

—O0CO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUICKOr0 HApOAa;

—c(opMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO ITOBEICHUS;

~CIIOCOOHOCTH OLIEHUBATh CUTYAllMIO U MPUHUMATh OCO3HAHHbBIE PELICHUS, OPUEHTHPYAChH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U 1IEHHOCTH;

—O0CO3HaHHUE JINYHOT'O BKJIaJa B IOCTPOCHHUE YCTOWYMBOIO OyAyILero;

—OTBETCTBEHHOE OTHOLIEHWE K CBOMM pPOJUTENSAM, CO3JaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO NPHUHSTHS LIEHHOCTEW CEMEWHOM XKM3HU B COOTBETCTBUU C TPaJMLHSIMU HAPOJOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

—3CTETUYECKOE OTHOIIEHHE K MHUPY, BKJIOYasl 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHUH;

—~TIOHMMaHHe SMOLMOHAIILHOTO BO3/IEHCTBUS KUBOW MPUPOJIBI U €€ IIEHHOCTH;

—TOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HbIX BMJAX HCKYCCTBA, CTPEMIICHHUE NPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usnyeckoro BocnuTaHusA, (GOPMHPOBAHHS  KYJbTYPHl 310POBbS U

IMOLMOHAJIBLHOIO 0JIArONOJIYYHS:

—~TOHUMAaHUE U pealn3alus 310poBOro u 6e30macHoro odopasa XxU3HM (310pOBOE MUTAHUE,
coOrofieHre TUTHEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
peryisipHas  (u3MuecKas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOLICHUSI K COOCTBEHHOMY (DPM3HMUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

—~TIOHUMaHUEe IIEHHOCTH TPaBWJI HWHAMBUIYAIbHOTO M KOJJIGKTMBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

—~OCO3HAHUE TOCJEICTBUI M HENPHUATUS BPEAHBIX MPUBBIUEK (YIMOTPEOICHHS aKOTros,
HapKOTHKOB, KYpEHHUS);

6) TPy10BOT0 BOCIUTAHUS:

~TOTOBHOCTH K TPYZy, OCO3HAHHE LIEHHOCTH MacTEPCTBA, TPYAOIIO0UE;

~TOTOBHOCTh K  AaKTMBHOM  JEATEIBHOCTH  TEXHOJIOTMYECKOM W COLHUAIBHOU
HAIpPaBJIEHHOCTH, CHOCOOHOCTh MHULIMUPOBATH, IIAHUPOBATH U CAMOCTOSITENIbHO BBINOJIHATH
TaKylo J1eITeIbHOCTb;
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—HMHTEpEC K Pa3IMYHbIM cdepam NmpodecCHOHATBHON NESTEIbHOCTH, YMEHHE COBEpILIATh
OCO3HAHHBII BBIOOp OyayIei mpodeccuu U peanr3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHbI;

~TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BaHUIO Ha MPOTSIKEHUU BCEH
KU3HU;

7) IKOJIOTHYECKOT0 BOCTUTAHUS:

—3KOJIOTUYECKH 11eIec000pa3HOe OTHOIIEHHE K MPUPO/IE KaK UCTOUHUKY KH3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHHS;

—TIOBBIIICHHE YPOBHS 3KOJOTHYECKOW KYJIBTYpbl: MPUOOpPETEHHE OMNbITa IJIAaHUPOBAHUS
MOCTYIKOB M OIICHKH WX BO3MOKHBIX ITOCIIEICTBUH JUISI OKPY>KAIOIIEH CPe/Ibl;

—0CO3HaHUe TI100aTbHOTI0 XapaKTepa dKOJOTHUYECKUX MPOoOJieM U MyTeil UX pelIeHus;

—CIIOCOOHOCTbH HMCIIOJIb30BaTh MPUOOPETaeMble TPU N3YUYEeHUH OUOJIOTHH 3HAHHUS U YMEHHS
IpU pelleHUU MNPoOJeM, CBA3aHHBIX C PALMOHAIBHBIM MPUPOJOINOIb30BAHUEM (COONIOICHNE
NpaBUJ MOBEJICHHUS B TNPHPOJIC, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

—aKTHBHOE HENPUSATHE JCHCTBHM, MPUHOCSIIINX BPEI OKpY)KAIOLIeH MpUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTHMUECKHUE IMOCIEIACTBUS MPEINPUHUMAEMbIX
JICMCTBUN U NPENOTBPALLATD UX;

—HAJIMYME PA3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTMUYECKON KYIbTYphl, OIbITA
JEeSITeTbHOCTH  OKOJIOTUYECKOH  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
MO3HABATEIbHON, KOMMYHUKATUBHOW M COLMAIbHOW MPAKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) IeHHOCTH HAYYHOr'0 MO3HAHUS:

—c(OopMHUPOBAaHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JAMalore KyJabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

—COBEPLICHCTBOBAHME SA3BIKOBOW M YUUTATEIBCKOM KyJIbTYPBI KaK CpPE/ICTBA B3aUMO/IEHCTBHS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MHPA;

—~TOHUMaHue cnenu(uku OMOJIOTHMHM KaK HayKH, OCO3HaHUs €€ poiu B (HOPMHUPOBAHUHU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelIOBeKa U OOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXPaHEHUsI IPUPOIHOTO PaBHOBECHS;

—yOeXAEHHOCTh B 3HAUUMOCTH OMOJIOTHHM JJIi COBPEMEHHON IIMBUIN3ALMH: 00eCeUyeHUs
HOBOTO YPOBHS pPa3BUTH MEIHMIMHBI, CO3JaHHE TEPCIICKTHBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0J1a U3 II100AIbHBIX
HKOJIOTMYECKUX MPOo0OsieM U obecrieueHus rnepexoa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATIEHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

—3aMHTEPECOBAHHOCTh B MOJyYSCHHH OWOJIOTHYECKUX 3HAHWH B LEJSIX MOBBIIICHUST 00IIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIIMOHAIbHOM
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMoil pu N3ydeHUn OUOJIOTHH;

—~TOHUMAaHUE CYIIHOCTH METOJIOB IIO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4yaeMble 3HAHUS U1 aHaidu3a U OOBSICHEHHs SBIICHUMN
OKpPY’KAIOIIEr0 MHpa M NPOMCXOJAMIMX B HEM H3MEHEHWH, yMEHHE JAenaTb OO0OCHOBAaHHBIE
3aKIIIOYCHHS] HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOIIMXCS MAHHBIX C IIETbI0 ITOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

—~CMOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAaHUS [UISl PELICHUS
npo0JeM B peabHbIX KU3HEHHBIX CUTYalLUsX;

—O0CO3HaHWE IICHHOCTH HAYYHOW JEeSITeThHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOCKTHYIO H
UCCIIEIOBATEIbCKYIO JeSITeIbHOCTh HHANBHIYyATbHO U B TPYIIIIE;

—TOTOBHOCTh W CIIOCOOHOCTh K HEIMPEPHIBHOMY OOpa30BaHHMIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUN MO OHOJOTUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPeOHOCTAMH.
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METANPEAMETHBLIE PE3YJIbTATHBI

MetanpeameTrHble pe3yiabTaThl OCBOCHHUS YydyeOHOro mpenmera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYArOMIMXCS  MEKIUCHUIUTMHAPHBIE
(MeXnpeaMeTHbIE) O0IIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CUCTEMa, HAy4YHbIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeOBaHKNe, HAOIIOEHUE, U3MEPEHUE, HKCHEPUMEHT U JAPYIrHe); YHUBEPCAIbHBIC
yueOHbIe JeiicTBUS (IMO3HAaBaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTHUBHBIEC), 00ECIEUHBAIOIINE
¢dopmupoBanne (yHKIMOHAIHHONH T'PAMOTHOCTH M COLMAIBHON KOMIIETCHIIMU OOYyYaroIIuxcs;
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCUUIITIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWS W YHHBEpCaJlbHbIE y4YeOHBbIC JEHCTBHS B IIO3HABATEIBLHOW U
COIIMAJIbHOW MPAKTHKE.

B pesynbrare n3ydeHus OHOJIOTHH HAa YPOBHE CPEIHEr0 001ero o0pa3oBaHus y 00ydaronerocs
OynyT copMUpPOBaHbI TO3HABATEIbHBIE YHUBEpPCaIbHbIC YUeOHbIE JeHCTBHS, KOMMYHUKATHBHBIC
YHUBEpCAIbHBIC Y4YEOHBIC JEHCTBUSI, PEryJsTUBHBICE YHUBEpPCAIbHBIC YUYEOHBIC ICHCTBUSA,
COBMECTHAs JI€ATEIbHOCTb.

MertanpeameTHble pe3yabTaTbl OCBOEHUS MPOrPAMMBbI CPEIHETO OOIIEro 00pa30BaHUs JTOJIKHBI
OTpaXKaTh:

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS
ba30BbI€ JJOTMYECKUE ICUCTBUS:

—CaMOCTOSITEIbHO (POPMYJIHUPOBATh U aKTYaJIM3UPOBaTh IMpOOJIEMY, paccMarpuBaTh e
BCECTOPOHHE;

—HCIIOJIb30BaTh IpPHU OCBOCHHMU 3HAHUN NPUEMBI JIOTMUYECKOTOo MbIIUIEHHUS (aHau3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o000IIeHus1), PacKpbIBaTh CMBICT OHOJIOIMYECKUX
HOHATHUH (BBIIENATh UX XapaKTEPHbIE IPU3HAKH, YCTAaHABINBATh CBSI3U C APYTUMH MTOHITUSIMH);

—OIpeAeNnsaTh LEIN JEeSATeNbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUU MX JIOCTHXKEHUS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

—~HCMOJb30BaTh OMOJOTMYECKHE TMOHATUSA JUIsI OOBSICHEHHMSI (AKTOB U SIBJICHUI >KMBOU
IIPUPOJIBI;

—CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIE, IEAYKTUBHbBIE, 110 aHAJIOTUH),
BBISBIISAT 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PacCMaTPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

—IPUMEHATH CXEMHO-MOJIENBHBIE CPEACTBA AJIS IIPEICTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEUYMM PAa3HOTO PoJa,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

—Ppa3pabaTbIBaTh IUIaH PELIEHUs MPOOJIEMBbI C YIETOM aHAJIN3a UMEIOLUXCSI MaTEPUATIBHBIX
Y HEMaTEepUAJIbHBIX PECYPCOB;

—BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLEHMBAaTh COOTBETCTBUE PE3YNIbTATOB LIEJSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

—~KOOPAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSAX PEAJbHOTO, BHUPTYAJIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

—Ppa3BUBaTh KpEaTUBHOE MBILUICHNUE IIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble uccie10BaTeNbCKUE AEUCTBHSL:

—BJIaJIeTh HaBbIKAMH Y4e€OHO-HCCIIEIOBATENbCKON M MPOEKTHOM NeATEIbHOCTH, HaBbIKaMU
pasperieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelleHus MPaKTHYECKHX 3aja4d, IPUMEHEHHUIO Pa3IMuYHbIX METOJIOB IMO3HAHUS;

—HCHOJIb30BaTh Pa3jIMYHbIE BUIBI JNEATEIBHOCTU IO IOJYYEHHIO HOBOIO 3HAHHUS, €r0
UHTEpIpeTalyy, NpeoOpa3oBaHUI0O U MPUMEHEHHIO B YYEOHBIX CUTyallUsAX, B TOM YHUCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

—(GOopMHPOBATH HAYYHBIM TUI MBIIIJICHUS, BIAJIeTh HAYYHOI TEPMHUHOJIOTUEH, KITIOYEBBIMH
HOHATUSAMH U METOAAMU;
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—CTaBUTh U (HOpMyIUpPOBaTh COOCTBEHHBIE 33aJaud B 00pa30BATEIbHON JAEATEILHOCTH H
YKU3HEHHBIX CUTYaIUsX;

—~BBIABJIATh TNPUYMHHO-CICACTBEHHBIE CBSI3M M aKTyaJH3UpOBAaTh 3a/ady, BBIIBHIaTh
TUIO0TE3Y €€ peleHus, HAX0IUTh apryMEHTHI Ui JOKa3aTelIbCTBAa CBOUX YTBEPKJICHUH, 3a/1aBaTh
napamMeTpsl ¥ KpUTEPUU PEIICHUS;

—aHaANM3UpOBaTh INOJYyYEHHBbIE B XOJA€ pEUIeHHUs 3a7aud pe3yJbTaThl, KPUTUYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

—/1aBaTh OIICHKY HOBBIM CUTYallUsSIM, OLICHUBATh IPUOOPETEHHBIN OMBIT;

—OCYUIECTBIIATH II€JICHANPABICHHBIN TOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUA B
npodeccuoHaNbHYIO Cpeay;

—YMETh TEpPEHOCHTh 3HAaHHMA B TIO3HABATENBHYI0O M  TPAKTHUECKYI0  OO0JIaCTH
KU3ZHEJESATENIbHOCTH;

—YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

—BBIJIBUTaTh HOBBIC HJIEH, MpeljiaraTh OPUTHHAIbHBIE MOAXOJbI M PEIICHUs, CTaBUTh
npoOJIeMBl B 33]a49H, TOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c undopmarimei:

—OpPHEHTUPOBATHCA B PA3IMYHBIX MCTOYHHKAX MH(pOpMANMU (TEKCTe yudeOHOTO mocoous,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOIIOTMYECKUX CIIOBApSX W CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTEepHeTE), aHATU3UPOBAaTh HH(POPMALMIO PA3NTUYHBIX BHIOB U (OpM
MPEJICTaBICHUS, KPUTUUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

—(GopMynIHpoBaTh 3aMpOChl M TPUMEHATH Pa3IMYHBIE METOABI MPHU TOHCKE M OTOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOM /7S BBITIOJIHEHUS YUEOHBIX 33/1a4;

—TIpUOOpETaTh OIBIT HMCIOJIB30BaHUA HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3TUUHBIX ITOMCKOBBIX CHCTEM;

—CaMOCTOSITEJILHO BBIOMpPATh ONTUMAJIBHYIO (OpMYy MpencTaBiIeHUs OHOIOrMYecKOn
uHpopManuu (cxembl, rpaduKu, TuarpaMMsl, TaOJIMIIbI, PUCYHKH U IPYToe);

—~HCNOJb30BaTh HAYYHBIH S3bIK B KayecTBE CpeACTBa MpH padore ¢ OMOIOrHyecKoit
uHpopMaLKel: TPUMEHATh XUMHUYECKUe, (pu3nyeckrue U MaTeMaTU4eCcKHe 3HaKM U CHUMBOJIBI,
dbopmysbel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

—BJIAZICTh HABBIKAMH pACIO3HABAHUS W 3amUTHl HH(pOpManuu, WHPOPMAIMOHHOM
0€3011aCHOCTH JTMYHOCTH.

KoMMyHUKaTHBHBbIE YHHBepPcaIbHbIe Y4eOHbI€ el cTBHA:
Obuienue:

—OCYIIECTBIISATh KOMMYHHKAIIMH BO BCEX cdepax KU3HU, aKTUBHO Y4aCTBOBATH B JAHAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJICHUS OTHOCHTEJIBEHO BBIMIOJHEHHUS TIpeIiaraeMoil 3aJadyd, YYHTHIBATh WHTEPECHl U
COIJIACOBAHHOCTh MO3ULIMH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);

—pacrno3HaBaTh HeBepOalTbHBIE CPENCTBA OOIICHHS, NMOHUMATh 3HAYCHHE COIHMABHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTYallui, YMETh CMAT4aTh KOH(QIUKTHI U
BECTH TIEPETOBOPHI,

—BJIQJIETh PA3MUYHBIMU CIIOCOOaMM OOIIEHUS M B3aUMOJIEHCTBHS, OHUMATh HaMEpPEHUS
JIPYTUX JOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

—Ppa3BEéPHYTO ¥ JIOTHYHO M3JaraTh CBOKO TOYKY 3PEHHUSI C HCIIOIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

CoBMecTHas AESITENbHOCTD:

—~TOHUMATh M UCIOJIb30BATH MPEHUMYILECTBA KOMAHIHOW M WHAWBUIYAIBHOW pabOThl pU
pEeIIeHNH OMOJIOTUYECKON TTPOOJIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh PUMEHEHHS TPYIIIOBBIX
dhopM B3aUMOJICHCTBUS MPH PEIICHUH YICeOHOU 3a/1a4u;
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—BBIOMpATh TEMATUKY U METOJAbI COBMECTHBIX NEHCTBHU C y4€TOM OOIIMX MHTEPECOB H
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

—~IPUHAMATh UEIH COBMECTHOM JESATENbHOCTH, OPraHU30BBIBATH U KOOPJAUHUPOBATH
JIEHCTBUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUM, paCIpeIeisaTh POJIM ¢ YYETOM MHEHHM
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

—OLIEHHUBATh KaY€CTBO CBOETO BKJIAJA U KaXJ0r0 yYaCTHUKA KOMaH/bl B OOIIUN pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

—IpeajaraTb HOBBIE MPOEKTHI, OLICHUBATh UJEH C MO3ULUUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

—OCYHIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IUYHbIX CUTYaLHsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHS
CamMoopranusanus:

—HCMOJb30BaTh OHOJOTMYECKHE 3HAHUS JJIs BBIBICHHS NPOOJIEeM U UX pelIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

—BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUI 11€JIeBbIe U CMBICTIOBbIE YCTAHOBKH B CBOUX
JICUCTBUAX M IMOCTYNKAaxX MO OTHOLIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPY’KaIOIIHUX;

—CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATENIbHYIO JESTEIbHOCTD, BBIBISTH MPOOJIEMBI,
CTaBUTh U (GOpMyIUpOBaTH COOCTBEHHBIE 3aJauyud B 00pa30BaTENIbHON JAEATEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

—CaMOCTOSITENIFHO COCTABJISAThH IUIAH PELICHUS IPOOIEMBI ¢ YUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUYTEHUM;

—1aBaTh OLICHKY HOBBIM CUTYAalLIHUsM;

—pacuIMpATh paMKH Y4eOHOTO IIpeMeTa Ha OCHOBE JIMYHBIX IPEIIOYTEHHUI;

— J1eNaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

—OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

—C1ocoOCcTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHHUIO IIMPOKON 3PYAULIMU B pa3HbIX 001acTAX
3HaHWUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHb
CaMOKOHTPOJIb, YMOLMOHAJIBHBIN HHTEIIEKT:

—/1aBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JI€SATEIBHOCTb, OLEHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;

—BJIaJIeTh HaBbIKaMH I103HABATEIbHON peQIIEKCHH KaK OCO3HAHHUS COBEpPLIAEMbIX JIEHCTBUMI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIB30BATh MPUEMBI pedIIeKCUU
JUISL OLIEHKU CUTYaI[H, BIOOpa BEPHOTO PEIICHMUS;

—YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATD PELLIEHUS 10 UX CHUKEHHUIO;

—~TPUHAMATh MOTHBBI M ApIYMEHTHI APYTUX MPU aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;
[TpunsTHe ceds u APYrux:

—~TpUHUMATh ce0s, TOHUMas CBOM HEJIOCTATKH U JOCTOMHCTBA,

—~IPUHAMATh MOTHBBI M ApTYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIbTATOB IEATEIbHOCTH;

—TpU3HaBaTh CBOE MPaBO U MPaABO JIPYrUX Ha OLIMOKHU;

~Ppa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP € TIO3ULIUH JIPYTOro YeloBeKa.

MHNPEAMETHBIE PE3YJIbTATHI

10 KJIACC
[IpenMeTrHbie pe3ynbTaThl OCBOCHHS cojepxaHus ydeOHoro npeamera «buomorus» Ha
yrIIyOnéHHOM YpOBHE OpPUEHTUPOBAHBI Ha obecrieyeHue pOGUIBHOTO

oOydeHus oOydaromuxcst Ononornd. OHU BKJIIOYAIOT: crienu@uueckue sl OMONIOrMY Hay4YHbIE
3HaHUS, YMEHHSI ¥ CIIOCOOBI JICHCTBUI IO OCBOCHUIO, HHTEPIIPETALUH U IPE0OPa30BaHUIO 3HAHUM,
BUJIBI IEATEIIBHOCTH 110 OJYYEHUIO HOBBIX 3HAHUHN M UX IPUMEHEHHUIO B PA3JINYHBIX yUEOHBIX, a
TaK)K€ B PEAIbHBIX )KU3HCHHBIX CUTyalusax. [IpeaMeTHbIe pe3ynbTaTsl IPEACTABICHBI 110 TOJaM
U3Y4EHHUS.
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[Ipenmernsie  pe3ynbTaThl  OCBoeHHUs ydeOHoro mpeamera «buonorus» B 10
Kaacce NOIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTUHN B CUCTEME €CTECTBEHHBIX HAyK, B
(bopMUPOBAHUN €CTECTBEHHO-HAYUYHOUN KapTHUHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIbI M PELICHUH
po0JIeM pallMOHAIIBHOTO PUPOOINOIb30BaHMSI, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHHE CHUCTEMOM OMOJOrMYecKMX 3HAHWH, KOTOpas BKIOYAET: OCHOBOIOJAraroline
OMOJIOTHYECKHE TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpETYJISILMSL, CaMOBOCIIPOU3BECHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerouynas Teopus 1. llIBamna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. W. BaBunoBa — o nenrpax
MHOT000pa3usl U MPOUCXOXKIACHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NIEPBOr0 MOKOJIEHMSI, pacLIeIIEHUs, YUCTOThHl TaMeT, He3aBUCUMOTr0 HacienoBanus . Mennens,
TOMOJIOTHUECKUX PSAOB B HacleNCTBeHHOM wu3MeHunBoctu H. U. BaBuiioBa), mpuHIUIIBI
(KOMILJIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMU METOJIaMU HAYYHOTO IMO3HAHUSA, UCIIOIb3yEeMbIX B OMOJOTHYECKIX
MCCJIEIOBAHUSX JKUBBIX OOBEKTOB (OMUCAaHUE, U3MEPEHNE, HAOII0ICHUE, DKCIIEPUMEHT);

YMEHHE BBIJENATh CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M IYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuil, rpuOOB, pacTeHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOSHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACSITEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaX pacTEHUH, KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BelecTB (MeTadoIM3M), IPEBPAIECHUS SHEPTHH, OPOKEHUS,
aBTOTPOGHOTO U reTepoTPOHOr0 TUTIOB MUTAHMSL, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MEH03a,
ramMeToreHesa, sMOpHOreHesa, OCTAMOPHOHAILHOTO pa3BUTHA, Pa3MHOXKEHHUS,
MHAMBUAYaAJIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS TE€HOB, IeTepo3Hca,
UCKYCCTBEHHOI'O 0TOO0DPA;

YMEHHE yCTaHABIMBATh B3aUMOCBSI3M MEXIY OPTaHOMAAMHU KJIETKH U UX (DYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QYHKIUIMHU, MEXY OpPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuil, JXKMBOTHBIX W 4YelOBeKa M WX (YHKIHMSIMH, MEXKIy CHCTEMaMH OpPraHOB M UX
GyHKIUSAMHE, MEXAY JTanmaMu OoOMeHa BEIIeCTB, dTalaMH KIETOYHOTO IHMKJIA U KU3HEHHBIX
IUKJIOB OPraHu3MOB, JTalaMd SMOPUOHAIBHOTO Ppa3BUTHS, TE€HOTUIIOM U (DEHOTHIIOM,
(deHoTHIIOM U (haKTOpaMH Cpebl OOUTAHHUS;

YMEHHUE BBISBIATH OTIUYMTENbHBIC TPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PACTEHHIA,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE HCI0JIb30BATh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTUYECKYIO TEPMUHOIIOTHIO U
CUMBOIIMKY JIJIsl JOKa3aTelbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMAaTHYECKUX TPYIIIT,

yMEHHE pemniarb OWOJOrMYecKre 3a/layM, BBISBIATH MPUUMHHO-CIEACTBEHHbBIE CBS3H
MEXy UCCIIEyeMbIMU OMOJIOrMYECKUMH MPOLIECCAMU U SBICHUSIMHU, JIENIaTh BBIBOJIbI M IPOTHO3BI
Ha OCHOBaHUH MOJTYYEHHBIX PE3YJbTaTOB;

YMEHHE BBIMONTHATH Ja00paTOpHbIE U MpakTU4Yeckue paboThl, cOOMI0IATh MpaBWia MpU
paboTe ¢ yueOHBIM U JIa00paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HMX OJKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMynupys 1eb UCCIeI0BaHus, aHATM3UPOBATh MTOJIyY€HHbIE PE3YJIbTAThI U JeJIaTh BBIBOIBI;

YMEHHUE Yy4acTBOBATh B yueOHO-HCCIEI0BATEIbCKONW paboTe Mo OHOJIOTHH, SKOJIOTUH U
MeAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBbHBIX HAay4HbIX OOIIECTB, M MYOJHMYHO MpPEICTaBIATh
MOJTy4YEHHBIC PE3YIbTAThl HA YYCHHUYECKUX KOHPEPEHIIUSX;

YMEHHE OIICHHBATh OSTUYECKHE acCHeKThl COBPEMEHHBIX HCCIEIOBaHUN B 00JacTH
OuoNoruu M MeIUIUHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HalpaBIEHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISTH OCO3HAHHBIA BBIOOP OyayIier mpodecCHOHATBHOM ACITEIIPHOCTH
B o0nactu OHMOJOTMM, MEAWLUHBI, OHOTEXHOJOTMM, BETEPUHAPUHU, CEIBCKOTO XO3SHCTBA,
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NUINEBOW TMPOMBILIUIEHHOCTH, YIJIYOJIsATh IIO3HABATENIbHBI WHTEPEC, HANpPaBICHHBIM Ha
OCO3HAaHHBII BBIOOP COOTBETCTBYIOIIEH TpodeccCHd W MPOJOJIKEHHE OHOJIOrMYEcKOro
00pa30BaHus B OPraHU3ALHUAX CPETHETO MPO(ECCHOHATBFHOTO U BBICILIEI0 00pa30BaHMUS.

[IpeameTHpie  pe3ynabTaThl OCBOCHMsI  ydeOHoro mpeamera «bwomorus» B 11
KJlacce NOJDKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTH 3HAaHUN O MECTE U POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B TMO3HAHWU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeJIOBEUeCTBa, a TaKXKe B PELICHUU BOIPOCOB
paloHaIbHOIO MPUPOIONIONB30BaHMS, U B (DOPMUPOBAHUHU LICHHOCTHOT'O OTHOILICHUS K IPUPOJIE,
00IIeCTBY, YEJOBEKY, O BKJIAJ€ POCCHUICKMX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHUE BJIAJIETh CUCTEMOW OMOJOTMYECKHX 3HAHHA, KOTOpas BKIIOYAET ONpPEICICHHS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAraloluMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHN (BUI,
IKocucTeMa, Ouocdepa), Oumonormdeckue Teopuu (dBoionmoHHas Teopus Y. JlapBuHa,
CUHTETHUeCKass Teopusi 3Boitouuu), yueHus (A. H. CeepuoBa — 0 HyTAX M HaNpaBICHUSIX
sBosmonun, B.W. BepHaackoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro paBHoBecus [[x. Xapau
u B. BaitnGepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (mMunumyma FO. JIuOuxa,
HKOJIOTMYECKOI MUpaMuabl S3HEPTUn ), runoressl (runotesa «mupa PHK» V. 'mnbepra);

YMEHHE BJAJIeTh OCHOBHBIMH METOJAAMHM HAy4YHOTO TMO3HAHUS, HCIOIB3YEMBbIMU B
OMOJIOTHYECKUX HCCIICAOBAHMIX JKMBBIX OOBEKTOB M JKOCHUCTEM (ONHCaHUE, H3MEpeHHe,
HaOII0/IEHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISIBICHUS U OLIEHKH aHTPOINOTCHHBIX W3MEHEHUU B
PUPOJIC;

YMEHHUE BBIJCNATh CYIIECTBEHHbIE NPHU3HAKU: BHUJIOB, OMOTEOLEHO30B, SKOCHUCTEM U
Oouocdepsl, CTAOMIM3UPYIONIETO, IBMIKYIIETO ¥ Pa3phIBAIOIIETO €CTECTBEHHOro OTOOopa,
JIJIONATPUYECKOTO U CUMIIATPUUECKOTO BHI000pa30BaHMsI, BIUSHUS ABWKYIIUX CUJ 3BOJIOIHMU
Ha TeHO(OH]| MOIYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpene OOWTaHMs, YepeOBaHUs
HalpaBJIEHUH 3BOJIIOLIMH, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUHU B IKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3AaMMOCBSI3M MEXIY MPOIECCAaMH SBOJIOLUH, JBHKYIIUMHU
CHJIaMH aHTPOIOreHe3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPUCIOCOOJICHUSIMH K HUM
OpTraHN3MOB;

YMEHUE BBISABIIATh OTIIMYUTEIbHbBIE TPU3HAKU KUBBIX CHCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpere oOuTaHWs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aWMOCBS3EH
OpPIraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B IKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJTb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, ONOJIOTHYECKYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTeJIbCTBA POJICTBA OPTraHU3MOB pAa3HbIX CHUCTEMAaTHUYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB W Cpebl OOMTAHWs, CIWHCTBA UYEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHMsI MHOTOO0Opa3usi BUJOB M DKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
YeII0BEUYECTBA;

YMEHHUE peliaTh OMOJIOTMYECKHE 3aJaud, BBIABIATH NPUUYMHHO-CIIEACTBEHHBIE CBS3U
MEXTy HCCIIeyeMBbIMU OMOJIOTHYECKIMH TPOIIECCAMU U SIBIICHHUSIMH, JIENIATh BBIBOJIBI M TIPOTHO3BI
Ha OCHOBAHUM IOJyYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBINOJIHATH JAOOPAaTOpHbIE U MpaKTUYecKue paboThl, COOII0IATh MpaBuia MpH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTaTh THIIOTE3BI, IMPOBEPSITh HX OSKCIEPHUMEHTAIHLHBIMU CPEICTBAMH,
dbopMynupys 1eb UCCIe0BaHMUs, aHATM3UPOBAThH MMOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B yUeOHO-HCCIICIOBATEIHCKON paboTe Mo OMOJIOTHH, SKOJOTUU U
MeIuIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOILIECTB, W MYOJHMYHO MPEACTABIATH
MOJTy4YEHHBIE PE3yJbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;



YACTHOE OBIIIEOBPA30OBATEJIbBHOE YUPEX/IEHUE «HACTHAS IIKOJIA ITIO/I1B»
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 Jlnnensust KO CITb Ne 1798 ot 15.04.2016 1.

YMEHHE OLEHHMBATh THUIIOTE3bl W TEOPUH O IMPOUCXOKACHUU >KU3HHM, 4YEJIOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSX U CIOCO0ax MpeAoTBpAllleHUs TI100aIbHbBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYIIECTBISITH OCO3HAHHBINA BBIOOp Oyayiiel npodeccuoHaNbHON e TeIbHOCTH
B o0mactd OWONOTHH, DSKOJOTHH, MPHUPOAONOIL30BAHUS, MEIUIUHBI, OWOTEXHOJIOTHUH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO35AHCTBA, MUIIEBOM MPOMBIILICHHOCTH, YIIyOIsITh
MO03HABATENIBHBIN HHTEPEC, HAIIPABJICHHBII HAa OCO3HAHHBIN BEIOOP COOTBETCTBYIOMIEH Mpodeccuun
U MPOJIOJDKEHUE OMOJIOTHYECKOro 00pa3oBaHMs B OPraHU3AIMAIX CPEIHEro mpodeccnoHalIbHOTO
Y BBICIIETO 00pa30BaHuUs.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl KomnuectBo yacos DOnexTpoHHbIE (IUPPOBEIC)
w/m Bcero|| KonTpoabHbie [IpakTuueckue 00pasoBaTeNLHbIe peCypek!
paboThI paboThI
1 buonorus xak Hayka 1
2 JKuBble cucTeMBI U UX U3YUEHHE 2
3 buonorus knerku 2 05
4 XuMHUECKasi OpraHu3aius KIeTKH 9 1
5 Crpoenvnie u GyHKIUHU KICTKU 8 2
6 OOMeH BellecTB U MPeBpalleHHe YHEPTUU B KIIETKE 9 1
7 Hacnencreennas uH@opmanus u peanusanus €€ B| g 05
KJIETKE
8 JKu3HeHHBIN LUK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 14 15
10 |PasMHOXeHHE U pa3BUTHE OPraHU3MOB 8 15
11 |T'enetmka — Hayka O HacleICTBEHHOCTH H|| 2 05
M3MEHUYUBOCTH OpPraHU3MOB
12  ||3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH 9 1
13 ||3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 |I'eneruka yenosexa 3 0.5
15 ||Cenexuus opranu3smMoB 4 1
16 |[PHMOTexXHONOrUS U CUHTETHYECKast OUOJIOTHS 4
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Ne HaumenoBanue pa3zienoB v TeM nporpaMMbl KomnnuectBo yacos DOnexTpoHHbIE (IUPPOBEIC)
w/m Bcero|| KonTpoabHbie [IpakTrueckue 00pasoBaTeNLHbIe peCypek!
paboThI paboTbI
KoHncynbranuu 2
17 |[TectupoBanue 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 13
11 KITIACC
Ne HanmenoBanue pa3aenoB U TEM MIPOTPAMMBI ‘ KonuyectBo yacos ‘ DnexTpoHHbIE (TUPPOBHIC)
wn Bcero|| KontponbHubie IIpakTueckue 00pasoBaTCIbHEIC PECYPCEI
paboTHI paboTsI
|1 H3apo>1<z{eHHe ¥ Pa3BUTHUE BOJIIOLMOHHBIX MPEICTABICHUI B OMOIOTUN H 4 H H H
|2 HMI/IKPOBBOJ‘IIOI_II/I}I U e€ pe3yJIbTaThl H 14 H H 2 H
|3 HMaKpOBBOJ'IIOHI/ISI U €€ pe3ybTaThl H 6 H H H
|4 HHponcxomneHHe Y pa3BUTHE KU3HU Ha 3emJiie H 15 H H 15 H
|5 HHponcxomneHHe YeJI0BEKa — aHTPOIIOTeHE3 H 10 H H 1 H
6 |Oxomormss — Hayka O B3aMMOOTHOIIEHMSIX OpPraHu3MOB H| 3 0.5

HaJIOPraHU3MEHHBIX CUCTEM C OKPYXKAIOUIEH Cpeaoi

|7 HOpraHmMH U cpena oouTaHus H 9 H H 1.5 H
|8 H3KOJ'IOFI/I$I BUJIOB U TIOMYJISIITHA H 9 H H 0.5 H
|9 HBKOHOH/M €0001IeCcTB. DKOJIOTHUECKHIE CHCTEMBI H 10 H H 0.5 H
|10 HBI/IOC(bepa — rio0albHas SKOCHCTEMA H 6 H H H
|11 quJ'IOBeK Y OKpY’KaroIas cpesa H 6 H H H

12 ||Pe3epBHOE Bpems 2
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KonnyectBo yacos

DnexTpoHHbIe (ITUPPOBBIC)

No HanmvenoBanue pazienoB u TeéM MporpaMMbl
wn Bcero|| Konrponbusie IIpakTueckue 00pa30BATEILHbIC PeCypCEl
paboThI paboTsI
| |Koucyrraunn L2 | | |
[ Fecrmporamme ] | |
(OBILEE KOJIMYECTBO YACOB I10 ITPOT PAMME | 102 | 0 [ 75 [
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne ypoka
=
s: | 25
£ é § ] Tema ypoxka [IpakTudeckas pabora dopma KOHTPOIIA
g | 8 a
< 3z 2
@)
1 | 2 | 3 4 5

buonorus xak HayKa

1. \

‘ buonorus kak KOMIIJICKCHAS HayKa 1M KaK 4aCTb COBPEMCHHOI'O O6IIICCTB3.

JKuBbIE CHCTEMEBI U UX CBOMCTBA

2.

JKuBrle cucTeEMBI U UX CBOMCTBA

1) YpoBHEBas opraHu3anus )KUBbIX CUCTEM

buonorus kiaetku

3.

Hcropus oTkpsiTuA 1 n3ydeHus kieTku. Kinerounas teopus

2) MeToabl MOJIEKYJIIPHOM M KJIETOYHON OMOJIOTHH.

[IpakTnueckas pabora
«M3ydyenre METOI0B
KJIETOYHOM Omosiorun
(xpomarorpadus,
anexTpodopes,
muddepeHraIbHoe
LEeHTpUPYrUpOBaHUE,
[TLIP)»

Tect

XnMmuueckas opraHn3anys KJICTKH

3) XUMHUYECKUH COCTaB KIETKU

4.

MI/IHepaJ'H)HI)Ie BEIIECTBA KJICTKH, UX OuoJiornyeckas POJib
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3

4

4) Opranudeckue BeIecTBa KJIETKU — OEIKU. JlaboparopHas paboTa
«O06Hapyx)eHHne OEIKOB ¢
MOMOIIbIO KaYeCTBEHHBIX
pEeaKIH»
5. CaoiicTBa, knaccudukanys u GyHKIUN OETKOB
6. Opranuveckuie BeIecTBa KJIETKU — YTIIEBOIbI
7. Opranudeckuie BEeIeCTBa KJICTKU — JIUIMUbI
8. Hyxneunossie kucnorsl. JJHK u PHK. JlabopaTtopHas pabota
«UccnenoBanue
HYKJICHHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTraHNU3MOBY
0. Crpoenue u pynkunu ATO. [pyrue nykineozuarpudocdarsr (HTD)
5) CexsenunpoBanue JJHK. MeToapl reHOMUKH, TPAHCKPUTITOMHUKH, IPOTEOMUKHU
6) MeTtob1 CTPYKTYpHOM OHONIOTHH

CrtpoeHune 1 QyHKIMU KIETKU

10. Tune! knerok. [Ipokapuornueckas KieTka [IpakTuueckas pabora
«3yueHne nBUKEHUS
LU TOILIa3MEI B
pPaCTUTENBHBIX KJIETKaX»

11. Crtpoenue sykapuotuyeckoit kinetku. [Ipaktudeckas pabora «3ydyenue JlaboparopHas paboTa

CBOMCTB KJIETOYHOU MEMOpaHBI» «Hccnenosanue
IUIA3MOJIN3a U
JIeTIIa3MOJIN3a B
paCTUTEIBHBIX KIIETKaX)
7) IToBepXHOCTHBIN anmnapar KIeTKU
12. OnaomeMOpaHHbIe opraHou bl KieTku. [IpakTrueckas pabota «3ydenue

ABVKCHUS ONUTOINIA3MBbI B PACTUTCIIBHBIX KJICTKAX)
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13. ITosryaBTOHOMHBIE OpraHOU/IbI KJIIETKU: MUTOXOHIPUH, IJIACTUIbI.
JIaGoparophas pabota «lccaenoBanue mia3Moin3a 1 JIEmia3Moiin3a B
PACTUTENIbHBIX KJIETKAX»
8) HememOpanHbie OpraHou bl KIETKH JlaGoparopHas paboTa Tecr
«3yuenue
KAaTAJIMTUYECKON
aKTUBHOCTH (hepMEHTOB
(Ha mpumepe aMuIIa3bl WU
KaTaJiasbl)»
14. Crpoenne u GyHKIUH siIpa
15. CpaBHHTEIIbHASI XapaKTEPUCTUKA KIETOK 3YKapHOT. JlabopaTtopHas pabota
«M3ydenue cTpoeHus
KJIETOK Pa3JIMIHBIX
OpPTraHU3MOBY
16. ACCUMMIIAIINS ¥ TUCCUMIIISIINS — JIBE€ CTOPOHBI MeTabonm3Ma. Tunel oomena | JlaGopaTopnast pabota
BEILIECTB. «M3yuenue
KaTAINTHYECKOU
aKTUBHOCTH (DepMEHTOB
(Ha mpumepe aMusIa3bl UITH
KaTasas3bl)»
17. depMeHTaTUBHBINA XapaKkTep peakluid KJIeTOYHOro MeTabonu3ma. JlaboparopHas paboTa
«M3yuenue
(hepMeHTaTHBHOTO
paciienyieHus! epoKCcuaa
BOJIOPOJIa B PACTUTEIBHBIX
Y S)KHBOTHBIX KJIETKAX»
9) benku-akTuBaTOPHI M OEIKU-UHTHOUTOPHI
18. ABTOTpO(HBIN THIT 0OMEHa BEIIECTB

10)

dorocunres
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19. XemocuHTes. JJaboparopHas pabora «CpaBHeHHE TTPOLIECCOB (DOTOCHHTE3A U
XEMOCHHTE3a)»
20. AHa’poOHbIe opranu3Mbl. Bunbel 6poskenus. JlaboparopHas padota Tect

«CpaBHEHHE TIPOIECCOB OPOKEHUS ¥ JIBIXAHUS)

OOMeH BEIIECTB U

IMPCBPAICHNUC SOHCPI'MU B KIICTKC

21.
AspoOHbBIE OPraHU3Mbl. JTalbl SHEPrETUUECKOI0 0OMEHa
dortocuHTE3
20. XeMOCHHTE3. JlaGopaTopHas pabora
«CpaBHEHHE IPOLIECCOB
¢dboTocuHTE3a U
XEMOCHHTE32)
21. Ana3poOHble opranu3mbl. Buiel 6poskeHust. JlaGoparopHas paboTa
«CpaBHEHHE NIPOLIECCOB
OpO’KEHMsI U ABIXaHUS
22 AspoOHbBIE OPraHU3MBbl. JTalbl SHEPTrETHUECKOr0 0OMEHa
11) OHeprust MeMOpaHHOTO rpajguenTa npotoHoB. Cunre3 AT®d: pabora
npoToHHON AT®-crHTa3bI
Peakiium MaTpU4yHOIO CHHTE3a
22, Tpanckpunuus — marpuunbiii cuare3 PHK
12) Tpancnsiuus u e€ sransl. Koguposanue amuHokuciaot. Pons pubocom B
OuocuHTe3e Oenka
23. Opranusanys reHomMa y TpoKaproT U DyKapuoT
24, MorexyssipHble MEXaHU3MBbI SKCIIPECCUU TEHOB Y 3yKapHOT

HacnencrBenHas I/IH(I)OpMaLII/IH U pcaJin3alus e€ B KJIETKE
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25. Bupycel — BHekIIeTOUHBIC (HOPMBI )KU3HHU M OOJIMTaTHBIE MTapa3UThI.
ITpakTryeckas pabora «Co3aHue MOJICIN BUPYCA»
26. BupycHble 3a0051eBaHMS YelIOBEKA, )KUBOTHBIX, PACTCHHIA

13)

HanorexHonoruu B OMOJOTMH U MCIHUIIMHEC

Tect

JKU3HEeHHBIN IUKIT KIIETKHA
27. JKU3HEHHBIN UK KIETKU
28. Martpuunsiii cuates JJHK
29. Xpomocomel. Jlaboparopnas pabota «3ydueHne XxpoMocoM Ha TOTOBBIX
MUKPOTIpeIiapaTax
30. JleneHue KISTKH — MHTO3
14) Tuns! kneTok. Kapuokunes u HUTOKKHES. JlaboparopHas pabota
«Habnronenue muTo3a B
KJIETKaX KOHUUKA
KOpeIIKa JyKka (Ha
TOTOBBIX
MUKpOIIpenaparTax)»
15) Perynsuus >KM3HEHHOTO HUKJIA KIIETOK

Ctpoenue U pyHKIIUM OpPraHU3MOB

16) Opranusm Kak enHOE 11eJI0e

31. Tkanu pacTeHuUH. JlabopaTtopHas pabota
«M3ydyenue TkaHen
pacTeHuin»

32. TKaHM )KUBOTHBIX U YEJIOBEKA. JlaboparopHas pabota
«3yueHne TKkaHein
KUBOTHBIX)

33. Opranbl. CHCTEMBI OPTaHOB. JlabopaTtopHas pabota
«3yueHune opraHos
IIBETKOBOT'O PACTCHHUS

34, Omnopa Tena OpraHu3mMoB
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35. JIBroKeHHEe OpraHu3MOB
36. [Iutanue opranu3MoB
37. [TuTanue MO3BOHOYHBIX KUBOTHBIX. [IUIIeBapuTebHASA CUCTEMA YEIOBEKa
38. JlpIxaHue OpraHu3MoB
39. JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX M YeJIOBEKa
40. TpancnopT BeliecTB y OpraHu3MoB
41. KpoBeHocHas cuctema 1mo3BOHOUHBIX )KMBOTHBIX M U€IOBEKa
42. Brigenenue y opranusmoB
43. 3amura y OpraHu3MoB
44, NMMmyHHas cuctema 4enoBeka Tect

PasmHoxenue u Pa3sBUTHC OPraHNu3MOB

45. Pa3apaxuMocCTh 1 peryisinus y OpraHu3mMoB
46. I'ymopanpHast perysius 1 YHIOKPUHHAs CHCTEMa )KUBOTHBIX U YEJIOBEKa
17) @DopMbI pa3MHOKEHUST OPTaHU3MOB
18) [TonoBoe pa3MHOXKeHHE
47. Meiio3
48. INameTorenes. OOpa3zoBaHue U pa3BUTHE TTOJIOBBIX KJIETOK. JlabopaTtopHas pabota
«M3ydenue cTpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKPOITperapaTax»
19) WuauBuyanbHOE pa3BUTHE OPraHU3MOB — OHTOI€HE3
49. 3akmajika OpraHOB U TKaHEH U3 3apOJIbIIIEBIX JHCTKOB
50. Poct u pa3zBuTHE KUBOTHBIX. JlabGopaTtopHas pabota

«BpIsBIIEHUE TPU3HAKOB
CXOJICTBA 3apOJIbIIIEN
MO3BOHOYHBIX JKUBOTHBIX)
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51. Pa3MHoOkeHME U pa3BUTHE PACTCHH. JlaGopaTopHas pabota Tect
«CTpoeHue OpraHoB
Pa3MHOXKEHHUS BBICIIIUX
pacTeHui»
I'eneTrka — Hayka 0 HaCJIEeICTBEHHOCTH U U3MEHYMBOCTH OPTaHU3MOB
52 HcTopust CTaHOBIICHUS ¥ Pa3BUTHS TCHETUKH KaK HAYKH
20) OCHOBHBbIE MIOHATUS U CUMBOJIbI TEHETUKH. JlaGoparopHas paboTa
«/Ipo3oduna kak 00BEKT
TCHETHUYECKUX
UCCJICTOBAHHI»
3aKOHOMEPHOCTH HACIIEACTBEHHOCTH
53. 3aKOHOMEPHOCTH HacjeI0BaHUs IPU3HAKOB. MOHOTHOPUAHOE CKPEIUBaHUE. [IpakTuyeckas padora
"N3yuyeHue pe3yapTaToB
MOHOTHOPHUAHOTO
CKpEIIUBAHUS Y
apo3oduisr”
21) [{uTomornyeckue 0OCHOBBI MOHOTHOPUIHOTO CKPEIIUBAHUS
AHnanuzupytolee ckperiiuBanue. Hemomnxnoe 1oMUHIpOBaHUE
54, JluruGpuHoe CKperBaHue. [IpakTuueckas pabora Tect
«3yueHme pe3ynbTaToB
JTUTUOPUTHOTO
CKpEIIUBAHUS Y
JPp030(HITBD»
22) [{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEITMBAHUS
56. CueryieHHOE HacleOBaHUE TPU3HAKOB
57. XpOoMOCOMHas TEOpHsl HACIEICTBEHHOCTH
58. I'eneTnka mosa
59. I'enoTHn Kak LieIOCTHAS CHCTEMA
60. ['eHeTnyeckuii KOHTPOIb PA3BUTHS PACTECHUM, )KUBOTHBIX U YETTOBEKA
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61. N3meHunBOCTh NpU3HAKOB. BUbI H3MEHUNBOCTH

23) MoaudukamoHHass K3MEHYUBOCTh

24) BapuanuoHHblii ps1 ¥ BapraliOHHasi KpUBasl. JlaGopaTopHas pabota Tect
«HccnenoBanue
3aKOHOMEPHOCTEM
MOTU(DUKAITHOHHOM
U3MEHYHBOCTH.
[TocTpoenue

BapHAaLlMOHHOIO psijia U
BapUALlMOHHON KPUBON»

BaKOHOMCpHOCTI/I N3MCHYHNBOCTHU

62. I'enoTunmnueckast U3MEeHUYUBOCTh. KoMOMHATHBHAS N3MEHYHBOCTH

63. MyTtannoHHast U3MEHYUBOCTb. [IpakTrueckas pabora
«MyTtauuu y 1po30(uisl
(Ha TOTOBBIX
MHUKpOTMpenaparax)»

64. 3aKOHOMEPHOCTH MYTAI[MOHHOTO IpoIiecca. DMUT€HETUKA U SITUT€HOMHUKA

I'eHeTHKa 4yelOBEK

a

65.

I'enernka uemoBeka. [IpakTuueckas pabora
«CocraBiieHue U aHaIn3
POAOCIOBHOW

25)

MeToabl MEUIIMHCKON I'€HETUKHU. 3JHAYEHUE MEIUIINHCKON T'€HETUKYU B
MIPEeIOTBPALICHUH 1 JICYCHUU TeHeTUYECKUX 3a00JIeBaHU YeTTOBEeKa

Cenekiust OpraHu3MOB
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66. OCHOBHBIE TIOHSTHS CEJNEKIIUU. MEeTO/Ibl CENEKIIMOHHON pabOTHI.

JlaGopaTopHas pabota
«M3yuenue coproB
KYJIbTYPHBIX PACTCHUN U
OPOJ1 JOMAITHUX
KUBOTHBIX)
JlaGopaTopHas pabota
«M3y4yeHne MeTo10B
CEJICKIINH PACTCHHID)

67. JlocTuxkeHusl CeJIeKIIUU pacTeHU 1 )KUBOTHBIX. COXpaHeHue, U3y4eHue u
HCII0JIb30BAHNE T€HETUYECKUX PECYPCOB

IIpakTryeckas pabora
«IIpuBUBKa pacTeHUI»

BroTrexHoIOrus ¥ CUHTETUYECKAsT OMOJIOrUs

26) buoTexHoorus Kak Hayka U OTpaciib TPOU3BOJICTBA. [IpakTrueckas padbota
«3yueHne 0ObEKTOB
OMOTEXHOJIOTHI
27) OcHOBHbIE HaMpaBJICHHUS CHHTETUYECKOW OMOJIOTHU
28) XpOMOCOMHas U TeHHasl HHKEHEePUs
68. Menumuackue OMOTEXHOIOT NI Tect
Koucynpranuu
1 Koncynpranuu
2 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUMA

TectupoBanue (3a0unast hopma)

4 Tectuposanue Ha moprase http://vsdo.ru

[ToBTOpeHue, 00o0mIeHUE, pe3epB (0uHO-3a04Has Gopma)

4 IToBTOpeHwue, 0600IICHHE, pe3epB
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3apoxACHUE M Pa3BUTHE YBOJIIOIIMOHHBIX MPEACTABICHHUI B OMOJIOTHN

1. OpomonnonHas teopus Y. Jlapsuna

2. JBroKy1pe cuiibl 3BOJOIMU BUAOB 110 Y. JlapBuHy

3. Bbopn0Oa 3a cyiiecTBoOBaHME, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD
4. ®opMHUpPOBAaHNE CUHTETUYECKON TEOPUH IBOJIOLIUU

MukposBoiroLUs U €€ pe3yJIbTaThl

S. OTansl 3BOJIIOLIMOHHOTO MPOLIECCA: MUKPOIBOIIOLMS U MAaKPO3BOJIIOLUS
6. [Tomynsuus — 3neMeHTapHas €IMHUALA BOJIIOLUN
7. 3akoH reHernyeckoro pasHoBecus k. Xapau, B. Baitn6epra. JlabopatopHast
pabota «BpIsiBIIeHHE U3MEHYMBOCTH Yy 0COOEH OTHOTO BHIa

8. DnemeHTapHbIe (PaKTOPHI IBOJIOLIUN

1) Oddext ocHoBarens. IdeKT OyTbUIOUHOTO TOPIIBIIIKA

2) Murparuu. M3omsiiuu nonyssiiuii: reorpagudeckas, Onoiorunaeckas
9. EcrecTBeHHBII 0TOOp — HANPaBISIONIMNA (HAKTOP IBOIIOLUN
10. [TonoBoii 0TGOP

3) JIP «M3yuenue

HpI/ICHOCO6HCHHOCTB OpPraHu3MOB KaK PE3yJIbTaT MUKPO3BOJIFOIHUU.

apoMop$h030B 1
UIUOaJanTaIi y
paCTeHI/Iﬁ 1 )KUBOTHBIX)»
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11.

[Tpumeps! prciocoOIeH i y OpraHu3MOB: MOP(OIOTHIECKHE,
¢buznonornueckue, ONOXMMHUIECKHE, TTOBEACHYECKHE.

JlaGopaTopHas pabota
«IIpucnocobiienus
OpPTraHU3MOB U UX
OTHOCHTEJIbHAS
11€7I€CO00Pa3HOCThY

12.

Bup, ero kpurepuu u CTpykTypa.

JlabopaTtopHas pabota
«CpaBHEHUE BUJIOB 110
MOP(OJIOTUUECKOMY
KPUTEPHIO»

4)

Crpykrypa BUJa

Tect

MakposBontonus 1 €€ pe3yJIbTaThl

13. BuoobpasoBanue Kak pe3yabTaT MEKPO3BOJIIOIUH
14. CBs13b MUKPOIBOJIFOLIUH U 3THIEMHOIOTHH
15. MaxkposBouonus. I1aleoHTONIOrHIECKHE METOIBI M3YYEHHS SBOIOIMU
5) Buoreorpaduueckue METOIbI M3ydEHHs dBOJIOLUU
16. DMOPHOJIOTUYECKIE M CPABHUTETLHO-MOP(OIOTHIECKHE METOIbI U3YUEHUS
SBOJIIOLUH
17. MoKy IIpHO-TEHETUUECKUE, OMOXUMHYECKHE U MATEMATUYECKUE METOIBI

HN3YUCHUS SBOJIIOIINH

HpOI/ICXO)KI[eHI/Ie 1 pa3BUTHC JKU3HU HA 3emite

18. OO1re 3aKOHOMEPHOCTH BOIIOLIAH

6) AnantuBHas paauaiys. HepaBHOMEPHOCTH TEMIIOB SBOJIIOIUH
19. Hay4HEble THIIOTE3BI TPOUCXOKICHHUS JKU3HU Ha 3emIle

7) JloHay4HbIE MPEICTABIEHNUS O 3aPOKICHAN KU3HN
20. OCHOBHBIE dTaIbl HEOPTAHMIECKON DBOJIOIMH

8) [T HIIOTE3BI 3aPOIKACHUS KU3HH
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9) JlaboparopHas pabota
. «M3ydeHue u onucaHue
Uctopus 3emiin 1 METOABI €€ U3YUCHUS.
HCKOMAaeMbIX OCTaTKOB
JPEBHUX OPTaHU3MOB)
21. HavanpHble sTanbl opraHnuecKoi 3BOIIOLNUN
22. DBOJIIOLHSA DYKapHOT
23. [IpakTrueckas pabora
«M3ydyenune ocobeHHOCTEH
OCHOBHBIE 3TaIbl YBOJIOIMH PACTUTEIHLHOTO MHpA. .
CTPOCHHS PACTCHHIA
pa3HBIX OTJIEIOBY
24, OCHOBHBIE 3TaITbl YBOJIOINH KUBOTHOTO MHUPa
25. [IpakTrueckas padota
«3yuenune ocobeHHOCTEMH
DBOJTIOIHS )KUBOTHBIX.
CTPOEHUS TIO3BOHOYHBIX
KHBOTHBIX)»
26. Pa3Butue xu3Hu Ha 3eMiie IO HpaM U Iepruoiam
10) MaccoBble BBIMUPaHUSI — KOJIOTHYECKHE KPU3UCHI POLILIOTO
27, COBpEMEHHBIH IKOJOTHYECKHH KPU3KC, ET0 OCOOEHHOCTH Tect

HpOI/ICXO)KI[eHI/Ie YCJIOBCKA — AHTPOIIOI'CHE3

11) CoBpeMeHHasl cucTeMa OpraHn4ecKoro mponuioro. OCHOBHbBIE
CHUCTEMATHYECKHUE TPYIIITBI OPraHu3MOB
28. AHTpOIONOTHS — HAyKa O YeIOBEKe
29. Pa3BuTHE NpeACTaBICHUI O IPOUCXOKICHHH YETOBEKA
30. JIP «M3y4yenue
0COOEHHOCTEH CTPOCHUS
MecTo YenoBeka B CHCTEME OPTraHMYECcKOro MUpA. CKeJleTa YesioBeKa,
CBA3AHHBIX C
HPSIMOX 0K ICHUEM)
31 JIBIDKYIIME CHIIBI QHTPOIIOTEHE3a
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32. CooTHOLIEHHE OHOIOTMYECKHX M COLUATBHBIX (PAKTOPOB B AHTPOIIOTEHE3E
33. OCHOBHBIE CTAJIUU aHTPOIIOTEHE3A

12) [MaleoreHeTHKA U TaJICOreHOMHKA
34. DBOIIOLHUA COBPEMEHHOIO YEIOBEKA
35. Yenopeueckue packl. [Ipaktudeckas pabora «M3ydeHne S5KOIOIHYECKHX

aJlanTalyi 4enoBeKar»

36. MesXIuCIUIIMHAPHEBIE METO/IbI AHTPOIIOJIOT UK Tect

DKoJ0rus — HaykK

d O B3aUMOOTHOIICHUAX OPraHM3MOB U HAJOPIraHU3MCHHBIX CUCTEM C OKPY)KaIOH_Ieﬁ CpCI[Oﬁ

37.

3apoxaeHUE U pa3BUTHE YKOJIOTUU

13)

MeTo bl KOO HHU.

JlabopaTtopHas pabota
«3yueHmne MeTo10B
JKOJIOTUYECKUX
UCCJIEeI0BAHMITY». 3HAaUCHUE
AKOJIOTUYECKUX 3HAHUI
JUIS1 4eJTOBEKa

38.

Okonornyeckue pakTopsl

OpraHI/ISMH " Cpcaa oOuTaHMs
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14) JIP «BpisiBnieHHE
MPUCTIOCOOICHMIA
OPTraHU3MOB K BIHSHUIO
cBeray. AOHOTHYECKHE
¢dakropsl. Temnepatypa
KaK 3KOJIOTUYECKUH
¢dakrop. JIP «BrisiBicHue
MPUCTIOCOOICHUI
Abuotnueckue pakropbl. CBET KaK 3KOJIOTHUECKHUH (pakTop. OpPraHU3MOB K BIMSIHUIO
TeMITEPaTYpPhI».
AOuoTtudeckue HakTopsl.
Bnaxnocts kak
IKOJIOTHYECKHN (HaKTop.
JlaGopaTopHas pabora
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHul u3
pPa3HBIX MECT OOUTAHUS
39. Cpenbl 0OUTaHus OPraHU3MOB
40. buonornyeckue puTMbl
41. JKuznennsie HOpMbI OPraHU3MOB
42. Brotnyeckue GpakTopbl
43. 3HayeHne OMOTUYECKHX B3aUMOJIEHCTBUH JUIsl CYIIECTBOBAHHSI OPIaHU3MOB B
cpene oouTaHus
44, DKOJIOTHYECKUE XaPAKTEPUCTUKH TTOMYJIISIHN
15) OCHOBHBIE TIOKA3aTeNN TOMYJISAINH: YUCICHHOCTb, TNIOTHOCTh, BO3PACTHAS U
noJioBas CTpykTypa. OCHOBHBIE MOKA3aTENN MOMYJISIUH: POXKIAEMOCTb,
MIPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPAIHH
45. DKOJIOTHYeCKast CTPYKTYpa OMYJISLUH
46. JInHaMuKa TONYJISIIAN ¥ €€ PeryIsnus Tect
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DKOJIOTHSI BUJIOB U MOMYJISIIUAN

47. KpuBble pocTa YUCICHHOCTH MOy siud. KprBble BBDKHBAHUS
16) JIP «[Ipucnocobnenus
DKoJIornYecKas HUIIA BUJIA. CeMsSIH PaCTEHHH K
pacceIeHuIo»
48. By kak cucreMa momyJisinuin
49. 3aKOHOMEPHOCTH TOBEIICHHS M MUTPALIUI KUBOTHBIX
50. Co00111€CTBO OpraHu3MOB — OHOIICHO3
ol DKocucTeMa KaK OTKPbITasi CUCTEMa
DKoJIOTHs COO0IIECTB. DKOJOTHYECKUE CUCTEMBI
52. KpyroBopot BeliecTs ¥ MOTOK SHEPTUU B IKOCUCTEME
53. OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI
17) DKOJIOTHYECKUE TUPAMHUJIBI
54. M3MeHeHus COOOIIECTB — CYKLIECCUH
95. [Ipupoanbie 3KocUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMbI MOPEH 1
OKEaHOB
56. [TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI TYHJIP, JIECOB, CTETICH, ITyCTHIHb
o7, AHTPOTIOTEHHbIE SKOCHCTEMBI
18) I1P «M3yuenue u
YpOoskocucTeMsl. OINMCaHue
ypOOIKOCUCTEMBI»
58. 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OPraHM3MOB B
HKOCHUCTEMAX
19) MexaHu3Mbl BO3JIEHCTBUS 3arpA3HEHNUN pa3HbIX TUIIOB HA CYOOPraHU3MEHHOM, Tect
OpraHM3MEHHOM, TONYJISIIIMOHHOM M 9KOCHCTEMHOM YPOBHSIX
buocdepa — rinobanbHas skocuctema
59. Buocepa — obmennanerapaas 000109Ka 3eMIIn
60. Yuenne B. W. Beprajackoro o 6uochepe
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61. 3aKOHOMEPHOCTH CYILIECTBOBaHUS OMocheps
20) KpyroBopoTsI BeniecTB 1 OMOreOXMMHUYECKUE IUKIIBI
21) 3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH. Y CTOMYUBOCTH OUOCHEPHI
62. DKOJOTHYECKUE KPU3UCHI M MX TIPUYMHBI
22) BoszelicTBre yenoBeka Ha Guochepy Tect
YenoBek 1 OKpy)Karomas cpena
63. AHTPOIIOT€HHOE BO3JICHCTBUE HA PACTUTENbHBIN U dKUBOTHBIN MU
23) OxpaHa MpUPOIbI
64. OCHOBHBIE IPUHIUIIBI YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA U IIPHPOIBI
24) PanmonanpHOE IPUPOIONIOIH30BaHHE M COXPAHEHUE OMOJIOTHYECKOTO
pa3zHooOpa3ust 3eMiun
65. O606muienune 110 Teme «MHUKPOIBOJIIOLHUS U €€ PE3YIILTATHD)
66. O6061menne o Teme «IIpoucxoxaeHne u pa3BUTHE KU3HU Ha 3eMJIe»
67. O6o6mmenue no reme «I[IpoucxoxieHne YeroBeKka — aHTPOIIOTCHE3)
68. O06o0menne o Teme «IKOJIOTHS — HayKa O B3aMMOOTHOLICHHUSX OPTaHU3MOBY TECT
Koncynpranuu
1 O6001enune mo TemMe «IKOJIOTHS BUIOB U TOMYJISIITUAN
2 O6o06menue no Teme «brocdepa — raodanpHas SKOCHCTEMa

TectupoBanue (3a0unast hopma)

4 Tectuposanue Ha moprase http://vsdo.ru

[ToBTOpeHnue, 00o0mIeHUE, pe3epB (0uHO-3a04Has Gopma)
4 IToBTOpeHwue, 0600IICHHE, pe3epB

B 2023/2024 yyebHnom roay, B COOTBETCTBUU ¢ MyHKTOM 27.20 mpukaza Munnpocsemienus: Poccun ot 23 Hoa6psa 2022 r. Ne 1014 «OO6 yrBepxaeHUH
(dbenepasibHONW 00pa30BaTEIIFHOW MPOTPAMMBI CpeaHEro o0mero oOpa3oBaHUs» oOpa3oBarenbHas opraHu3anus 10 1 ceHtsOps 2025 r. mMoxer
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peann30BbIBaTh YU€OHBIN IUIAH COOTBETCTBYIOMIETO MPOGMIS 00ydeHUs Iisi 00YJaroUuXcs, MPUHATHIX Ha 00ydeHHe Ha YPOBEHBb CPEAHEro OOIIero
obpazoBanmus B cootBeTcTBUH ¢ PI'OC COO, yTBepKaeHHBIH TpukazoM MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012
r. Ne 413 (B pemaxumu npukaza Munnpocsemmenust Poccun ot 11 gexaGpst 2020 r. Ne 712).

ConeprkaHue ¥ IIaHUPYEMbIE Pe3yIbTaThl pa00YHX MPOTrpaMM IO 00sS3aTeTbHBIM JIJISl HETIOCPEICTBEHHOTO MTPUMEHEHUS yUeOHBIM MpeMeTaM (pyCCKui

S3BIK, JINTEpATypa, UcTopus, odmectBozHanue, reorpadusi, ObX), yxe BkItoueHHBIM B yuyeOHbIN miaH 11 kimaccoB, MpHUBENEHbI B COOTBETCTBUE C
®OII COO.
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11 KJIACC (2023/24 YUEBHBI T'OJI)

TemaTnueckoe miaanuposanue (104 yaca)
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1 monmyromue

IomyasinOHHO-BHI0BOM ypoBeHb (24 yaca)

[TonynauMOHHO-BUIOBOH  YPOBEHB:!
XapakTepucTuka. Bupl u nonynsiuuu

oOmas

Pabora Ha ypoke

CamocrosaTenbHOe OnpeeNieHue eI yaeOHOH AesTeNbHOCTH 1
cocraBineHre e€ 1wraHa. OnpezaeneHne OCHOBOIOJIATAIONINX
NOHATUI:  BUJA, KPUTEPUH BUAQ, apeas, IOy,
POXKIaeMOCTB, CMEPTHOCTH, MOKa3aTeIH  CTPYKTYPBI
monyJiauvu, IIJIOTHOCTB, YHUCJICHHOCTbD. HpOI[yKTI/IBHOC
oOlIeHNe 1 B3aMMOJICHCTBUE B MIPOIIECCE COBMECTHOW yueOHOM
JEATENIBHOCTH C YYETOM IO3MIHUI JIPYruX y4YaCTHUKOB IIPH
00CY)KJICHUM COBPEMEHHBIX TPEJCTABICHUA O BHUAEC U €ro
MOMYJISIITUOHHOM CTPYKTYpE.

OBrnaneHue MeToJJaMH HAy4YHOI'O TO3HAHUS, HCIIOJIB3YEMBIMU
npy OMOJIOTHUECKUX HCCIIEIOBAHUSAX B MPOIECCE BBITIOIHEHUS
naboparopHoid  paboTbl  «M3yueHue  MOp(OIOrHYECKOTrO
KpuTepus BHAa». Pa3BuThe MO3HABATENHHOIO WHTEpPEca K
M3YYEHHIO0 OMOJIOTHH B TPOIIECCE U3YyUEHUS JTOMOTHUTEIHHOTO
MaTepHuaa yueOHuKa
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[TonynsIMOHHO-BUIOBOM  YPOBEHB:!

XapaKTCpUCTHKA. BI/II[I)I U NOMyJIAN

oOmas

Pabora Ha ypoke

OBrnaneHue MeTOJlaMH HAyYHOT'O TO3HAHWSA, HCIIOB3YEeMBIMU
pu OHOJIOTMYECKUX HCCIENOBAHUAX B MPOLECCE BBIMOTHEHUS
naboparopHoit  paboThl  «BbIsgBICHHE  MPUCTIOCOOICHUI
OpPraHU3MOB K  BIUSHUIO  Pa3IU4HBIX  3KOJOTMYECKHUX
¢daktopoB». Pa3zButHe yMeHHS OOBSICHATH  pe3yJbTATHI
OMOJIOTUYECKUX HKCIEPUMEHTOB. Pa3BUTHE TO3HABATEIHHOTO
WHTEpeca K W3YYCHHI0O OHOJIOTMH B TIpoIlecce W3YYeHUs
JIOTIOJTHATENIEHOTO MaTepraia yaeOHuKa

[TonynaMOHHO-BUIOBOH  YPOBEHB:

XapakTepucTuka. Buasl u nomynsaun

oOmmas

Pemenne  Ouomormueckux  3agad € HCIIOJIb30BAHHUEM
JUHAMHYECKUX MOKa3aTelel CTPYKTYphl MOMmyisiuui. Pa3surue
MI03HABATEJILHOTO MHTEpeca K U3yUeHUIO OMOJIOTUH B Ipoliecce
H3y4YCHHS AONOJIHUTENIFHOr0 MaTepuaia yuieOHUKa

O6o0maromuii ypok

CaMOCTOSATENILHBI ~ KOHTPOJIb M KOPPEKIHsl  y4eOHOM
JEATEIbHOCTA C HCIONb30BAHUEM BCEX BO3MOXKHBIX PECYpPCOB
JUIsl JOCTHXKEHUS MOCTABICHHBIX LEIeH U peau3aluy [JIaHOB
JeaTeNbHOCTH.  JIeMOHCTpanusd HaBBIKOB I[10O3HABaTEIbHOMU
pediekcun. [IpoaykThBHOE OOIIEHHE M B3aUMOJICHCTBHE B
MPOIIECCE COBMECTHOW YYEOHOW JEeSTENFHOCTH C Y4YETOM
MO3UIMKA JIPYrMX Y4YacTHUKOB. JleMOHCTpaiusi BiaJeHUs
SI3LIKOBBIMU CpEICTBAMM. YBepeHHoe HCIIOJIb30BaHUE
OMOJIOTHYECKOH TEPMHHOJIOTHHA B TIpENeNax H3yYeHHOTO
MaTepuana TEMbI
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Pa3BuTHEe SBOTIOMUOHHBIX HAEH

Pabora Ha ypoke

OmnpeneneHue OCHOBONIOJIATAIOLIMX — IMOHSATHH:  3BOJIIOLUS,
Teopus 3BomOIMM JlapBUHA, IBMXKYIIME CHIIBI 3BOJIIOLUU:
HW3MEHYMBOCTb, OOpb0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBIN
otoop. [IpogykTrBHOE O0IIEHNE 1 B3aUMOJICHCTBIE B IIPOIIECcCe
COBMECTHOH y4eOHOM! IEATETLHOCTH C YUETOM MO3UIHUH IPYTUX
YYaCTHUKOB TMpH  OOCYXKIEHHH OCHOBHBIX  ITOJIOXKCHUH
SBOJIIOUMOHHOW  Teopuu  JlapBuHA. CamocTosiTenpHas
nHGOPMALMOHHO-TI03HABATEIbHAS JIeATENBHOCTD c
pa3NUYHBIMM ~ MCTOYHMKaMH HMHGOpPMAallMd O  Pa3BUTUHU
SBOJIIOLIMOHHBIX ~ HAEH, €€  KpUTHYeCKas OLEHKa U
uHTeprperanysi. DopMUpOBaHHE COOCTBEHHON MO3UIMH TIO
OTHOIIICHUIO K OMOJIOTMYEeCKON MH(POPMAIIUH, MMOJIydaeMOi U3
pa3HbIX UCTOYHUKOB. Mcnone3oBanue cpencts UKT B pemenun
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX H OPTaHU3allMOHHBIX 33]1a4.
Pa3BuTHe mo3HaBaTENbHOTO UHTEpPECA K U3YUEHUIO OMOJIOTHUH B
MIPOIIECCE M3YUEHHS IONOIHUTEIHLHOI0 MaTepraa yueOHUKa

CuHreTHyecKas TEOPpUs 3BOJJIIOLNN

Pabora Ha ypoke

OnpeneneHHe OCHOBOITOJIAraromero IMOHATHA. CHHTCTHYCCKast
TCOPpUs 3BOJJIIOLNN.

[poxykTrBHOE O0OLICHWE H B3aWMOJICHCTBHE B Ipolecce
COBMECTHOM yueOHOM eATENbHOCTH C YYETOM MO3ULIMH IPYTHX
YYaCTHUKOB TPH OOCYKICHUHM TIOJIOKEHUHA CHUHTETHYECKON
Teopun dBomonuu. CamocrosdTenbHas — HMHPOPMAIMOHHO-
MO3HaBaTeNbHas NEATENBHOCTh C PAa3IUYHBIMH HCTOYHHUKAMHU
nHpOpPMALMKM O Pa3BUTHUHM  HBOJNIOLUMOHHBIX  uaeH, e€
KpUTHYECKas OILleHKa W wuHTrepnpetanud. DopmupoBaHue
COOCTBEHHO! IMO3UIMM II0 OTHONIEHUIO K OHOJIOTMYECKOU
nHPOPMAIINH, TTOyYaeMOW U3 pa3HbIX MCTOYHUKOB. Pa3urue
MO3HABaTEJILHOI'O MHTEpECa K N3yUeHHIO OMOJIOTHHU B Ipolecce
M3Y4eHHUs JOMOJHUTEIFHOTO MaTepraia yueOHUKa
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JBwKymmme CHibl ABOJIONNH, MX BimsHMe Ha | Pabora Ha ypoke

TreHO(OH/I IOMYJISIIUN

OmnpeneneHne OCHOBOIOJATAIOIIUX IOHSTHUH: 3JEMEHTapHbIE
(hakTOpHI IBONIOLUHI: MyTALMOHHBIN TPOLIECC, MOMYISIIHOHHbIE
BOJIHBI, Jpei() TEeHOB, HM30JAALUSA, TOPU3OHTAIBHBIA MEpEeHOC
I€HOB, peTpOoTpaHcno30Hbl. [IpomykTuBHOE OOLIEHHE U
B3aMMOJICHCTBUE B  TpPOLIECCE  COBMECTHOM  ydeOHOMU
JIEATEIBbHOCTH C YYETOM IO3ULUH JIPYrUX YYAaCTHHKOB IIpU
00CYXIeHIH COBPEMEHHBIX MPEJICTABICHNUN O IBIKYILUX CHIIaX
(daxrTopax) aBomtoruu. CamocTosATenbHas WH(GOPMAIMOHHO-
Io3HaBaTejibHad ACATCIIBHOCTh C Pas3IMYHbBIMU HCTOYHHUKAMH
nH(popMaIuu 00 SBONIOIUOHHBIX (PaKTOpax, e€ KpUTHYecKas
OLIGHKA M MHTEPIIPETALHS

Vpok «lllaru B MeguuuHy»

OneHuBaHue oy OHOIOTUYECKUX OTKPBITHH U COBPEMEHHBIX
HUCCIEAOBAHUM B pa3BUTUM HAyKd M B I[PAKTHYECKOU
JIESITEIIBHOCTH JIIOJICH, CBA3aHHOM ¢ MeaunuHoi. OleHuBaHUE
MPAKTHYECKOTO M  OSTHYECKOTO 3HAYEHHUS COBPEMEHHBIX
HCCIIeI0BaHUH B OMOJIOTUH, MEAUIMHE, SKOJIOTUH U p. AHAIN3
Y UCTIOJIb30BaHHUE B PEIICHUH YYEOHBIX M HCCIIEIOBATEIbCKUX
3ajad  MHQOpMAIMM O COBPEMEHHBIX HCCIEJOBAHHIX B
Ouosoruy, MeAMLMHE M  SKoJoruu.  Vcmosib3oBaHHe
MpUOOPETEHHBIX KOMIETEHIIMI B MPAKTUYECKOHN JESITEeIbHOCTH
W TOBCEJHEBHOW >KWU3HU JJsI  (OPMHPOBAHHS  OIBITA
JeSITENbHOCTH, IPEIIECTBYIONEH podeccnOHANbHON

Wzomsinms. 3akon Xapau— BaitnOepra Pabora Ha ypoke

OmnpeneneHne  OCHOBOMOJIATAIONIMX — TOHSTHH:  HM3OJISIHS
(reorpaduueckas, Oronornyeckas), U30JIUPYIONINEe MEXaHU3MbI
(mpea3uroTHYecKue M TOCT3UTOTHYECKHE), YacTOTa aJuIes,
4acTOThl ~ TEHOTHIIOB. [MponykTHBHOE  OOLICHHE  H
B3aWMOJCCTBE B  TPOLECCE  COBMECTHOH  y4eOHOU
JESITEIbHOCTH € YY€TOM MNO3MLHUH APYIMX YYacTHUKOB IPH
0OCYXJIeHUH BIIMSHHUSA €CTECTBEHHOro OTOOpa Ha TeHO(OHA
nonyyisiuuid. Pa3BuTue no3HaBaTelIbHOTO HHTEPECA K U3YUEHHUIO
OuoJIOruy B Mpolecce U3y4eHHs JONOJIHUTENFHOr0 MaTepraia
yueOHHUKa
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M3omsamus. 3akon Xapau— BaiiHOepra Pemrenne Owonormdeckux 3amad ¢ MPUMEHEHHEM 3aKOHa
Xapnu—BaiinOepra. [IpoaykTuBHOE oOIIeHre 51

B3aUMOJEHCTBME B  MpoOIecce  COBMECTHOM  y4eOHOH
JEATEIbHOCTH C YYETOM IO3ULUU [OPYTUX YYACTHUKOB IIpU
0OCYXIIEHHUH BIMSIHHUS €CTECTBEHHOTO OTOOpa Ha TeHO(MOHH
nonyyisuuid. Pa3BuTue no3HaBaTebHOTO MHTEPECA K U3YUEHHUIO
OHMOJIOTHH B MPOIIECCe M3YUICHUS JOMOIHUTEIHHOTO MaTeprala
yaeOHHKa

Ypok «lllaru B MEOULIUHY»

OneHnBaHUEe POJIM OHMOIOTUYECKUX OTKPBITHH U COBPEMEHHBIX
HCCIEAOBAHUM B pa3BUTUM HAyKd M B I[PAKTHYECKOU
JIESITEIIBHOCTHU JIIOJICH, CBA3aHHOM ¢ MeaunuHoi. OleHuBaHUE
MPAKTUYECKOTO M  OSTHYECKOTO 3HAYEHUS COBPEMEHHBIX
HCCIICA0BaHNUHN B OMOJIOTHUH, MEAUIIMHE, SKOJIOTUH U Ap. AHAIU3
U UCIIOJIb30BaHHUE B PELICHUH YUEOHBIX M HCCIIECAOBATEIbCKUX
3ajad  MHQOpMAMM O COBPEMEHHBIX HCCIEOBAHUSX B
Ouosoruy, MEAMLMHE W  SKoJoruu.  Vcrmosib3oBaHHe
MpUOOPETEHHBIX KOMIETEHIIMI B MPAKTUYECKOHN JEsTEeIbHOCTH
W TOBCEJHEBHOW JKWM3HH JJs  (OPMHUPOBAaHUS  OIBITA
JeSITebHOCTH, MPEIIECTBYIONIEH Mo eccnOHANBHON

EctecTBenHsIi 0TOOp Kak (GakTop SBOJTIOIHMN

Pabora Ha ypoke

Omnpenenenne 0CHOBOIOIATAIOMUX HOHSITHH: (OPMBI
€CTEeCTBEHHOTO 0TOOpa: JABWKYIINH, CTAOWMIN3NPYIOMINH,
TU3PYNTUBHBIN (pa3pbIBAIONININ).

[IponyxTrBHOE OOIIEHUE U B3aUMOJEHCTBHE B IpOLIECcCe
COBMECTHOM y4eOHOM! AeATETbHOCTH C YIETOM ITO3ULUN
JPYTUX YYaCTHUKOB IPHU 00CY>KAECHUH BIHMSIHUS €CTECTBEHHOTO
otbopa Ha reHoOH T oMyJIsIIHil. PazBuTre 1mMmo3HAaBaTEILHOTO
HMHTEpeca K N3y4eHHUI0 OMOJIOTHH B TPOIIECCE H3YUESHHS
JOTOJTHUTEIBHOTO MaTeprana yuyeOHuKa




YACTHOE OBIIEOBPA30OBATEJIBHOE YUYPEXKJIEHUE «HACTHAS IIKOJIA HOAUB»
Cankr-IlerepOypr, Kpacnoceabckoe mocce (I'openoso) nom 54 xopmn.6 opuc Ned
Email: edu@codiv.ru Teu.: +7-812-740-10-88
WHH 7807084185 PC 40703810730260008070 BUK 044030811
JIunensusi KO CIIBb Ne 1798 ot 15.04.2016 .

4

6

VYpok «lllaru B MeguuHy»

OrneHUBaHKUE POJIH OMOJIOTHYECKUX OTKPBITHH U COBPEMEHHBIX
HCCIICOBAHUM B Pa3BUTUHU HAYKH U B MPAKTUYECKON
JIeTEIbHOCTH JI0EH, CBSI3aHHOM ¢ MeaUIMHOM. OIleHNBaHHE
MPAKTHIECKOTO U ATHYECKOT0 3HAYCHHUS COBPEMEHHBIX
WCCIICIOBAHUN B OMOJIOTMU, METUITUHE, SKOJIOTUHU U JIp. AHAIN3
1 UCIIOJIb30BAHUE B PCIICHUA y‘{e6HLIX 1 UCCJICAOBATCIIbCKUX
3a/1a4 MH()OPMAITUU O COBPEMEHHBIX UCCIICIOBAHUSAX B
OMOJIOTHH, MEIUIIMHE U 3KONOrun. Mcnoms30BaHue
MIPUOOPETEHHBIX KOMIIETCHIINH B IPAKTUIECKON AESITEIHbHOCTH
1 TIOBCETHEBHOH YKU3HU JJIs1 JOPMUPOBAHHS OTIBITA
JESITeTbHOCTH, MPEIIECTBYIONIEH Mo ecCnOHANEHON

O6o0mmaronmii ypok

Tect

CaMOCTOSTENbHBI KOHTPOIIb U KOPPEKIIHs YIeOHOU
JEATEIbHOCTH C UCIOJIb30BAHUEM BCEX BO3MOXHBIX PECYPCOB
JUTST MOCTYOKCHHUS TIOCTABJICHHBIX IEJICH U peain3aIlii IIaHOB
JIeATeIbHOCTH. JIeMOHCTpallysi HAaBBIKOB II03HABATEIBHOMN
pediexcun. [IpogykTuBHOE 00IIICHHE U B3aUMOJICHCTBHE B
IIPOIIECCE COBMECTHOHN YUEOHOU JAeSTENFHOCTH C YIETOM
MO3ULINANA JPYIUX YYaCTHUKOB. JIeMOHCTpalus BIaaeHus
SI3LIKOBBIMH CPEJICTBAMU. Y BEPEHHOE HCITOJIb30BAaHUE
OMOJIOrMUECKOM TEPMHUHOJIOTUH B TIPEeiaX H3yIeHHOTO
MaTepuana TeMbI
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[TonoBoii otOop. CTpaTernu pa3MHOKEHUS

Pabora Ha ypoke

OmpeneneHre OCHOBOMOJIATAIOIINX MOHITHIA: TOJIOBOM OTOOp,
WHAWKATOPBI MPUCIIOCOOIEHHOCTH, pOAUTEIbCKHN BKIa], K- n
R-ctpaterus. IlpomykTuBHOE OOIIEHHE M B3aWMOJCHCTBHE B
MPOIIECCE COBMECTHOW YYEeOHOW JIEesATeNPHOCTH C Yy4YETOM
MO3UIU I JpYyrux YYaCTHUKOB. CamocrosTenbHast
MH(QOPMAIOHHO-TT03HABATEIILHAS JESITETBHOCTD c
pa3TMYHBIMA ~ UCTOYHWKaMH  WHpopMmarmu o0  (dopMax
BHUA000pa30BaHus, €€ KPUTHUECKas OLIEHKA M MHTepIpeTanus.
®dopMHUpoBaHKE COOCTBCHHOW TO3MIIMKA 10 OTHOIICHUIO K
OmoyormuecKo WHPOpPMAIMY, TONy9aeMOW M3  Pa3HBIX
HCTOYHUKOB. Pa3BuTHE NO3HABATEILHOIO HHTEPECA K M3YUEHHIO
OMoJIOTUH B TIpoliecce M3YUeHHsI AOTOJIHUTENFHOTO MaTepraia
yueOHUKa

Ypok «lllaru B MEOULIUHY»

OrneHnBaHUEe POJIM OHMOIOTUYECKUX OTKPBITHH U COBPEMEHHBIX
HACCIEAOBAHNM B pa3BUTUM HAayKd M B IPAKTHYECKOU
JIEITEILHOCTH JIFOJICH, CBSI3aHHOM ¢ MeaumuHoW. OIeHnBaHNe
MPAKTHYECKOTO0 © OTUYECKOTO 3HAUEHHS COBPEMEHHBIX
HCCIICIOBAaHUY B OMOJIOT MU, METUITMHE, DKOJIOTUHU U Jp. AHAIU3
Y WCIOJIb30BaHUE B PEIICHUH YYEOHBIX W HCCIIEI0BATEIHCKUX
3ama4y  WH()OpPMAMK O COBPEMEHHBIX HCCIENOBAaHUIX B
OMOJIOTHH, MEIUIIMHE U SKOJIOTHH.

Hcnons3oBanue NPUOOPETEHHBIX KOMIIETEHIIUI B
MPAKTUYECKOU JIE€ATEIIbHOCTH WM IIOBCEJHEBHOW JKM3HU IS
(hopMHpOBaHUS OMBITA JEATENBHOCTH, MPEIIIECTBYIOIICH
npodeccnoHamTbHON
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MHUKPOIBOIIOIIS 1 MAKPOIBOJTFOITHS

Pabora Ha ypoke

OmnpeneneHne OCHOBOTIONATAIONINX TTOHITHH: MaKPO3BOIIOIHS,
MHUKPO3BOIONHNS, JUBEPTEHIHs, PEMPOAYKTHBHAS H30JISIHA,
BHJI000pa30BaHue (reorpaduueckoe, 3KOJIOTHYECKOE),
KoHBepreHiws. [IpoaykTHBHOE OOIIEHUE W B3aMMOJICHCTBUE B
MPOIECCE COBMECTHOM Yy4YeOHOH MAESITEIBHOCTH C YYETOM
MO3UIMHA JPYTUX YYaCTHUKOB TNPU OOCYXACHHWU IPOIECCOB
MakKpo- U MHKPOIBOJIOIIHH.

CamocTosTenpHas WHPOPMaIMOHHO-TT03HABATEIbHAS
JESITEIIPHOCTh € Pa3NMYHBIMM MCTOYHHKAMH WH(OpMAIMK O
dopmax BuJ00Opa3oBaHMs, €€ KpPUTHYSCKas OICHKA U
UHTEPIpETaIHS.

®dopMHUpoBaHKE COOCTBCHHOW TO3MIIMM 10 OTHOIICHUIO K
Ouosornueckoil  MHGOpPMALUK, TOMYy4aeMOW W3  PasHBIX
HCTOYHHMKOB. Pa3BUTHE MO3HABATEILHOIO HHTEPECA K U3YUCHHIO
OMOJIOTHH B TIpoliecce M3YYEHHsI JOTOJIHUTENFHOTO MaTepraia
yueOHUKa

Ypok «lllaru B MeguuuHy»

OrneHnBaHKUE POJIM OHMOIOTUYECKUX OTKPBITHH U COBPEMEHHBIX
HACCIENOBAHMM B pa3BUTMM HAyKd H B IPAKTUYECKOH
JIEITEILHOCTH JIFOJICH, CBSI3aHHOM ¢ MeaumuHoOW. OIeHnBaHNe
MPAKTUYECKOTO ¥ OTHYECKOTO 3HAYEHHS COBPEMEHHBIX
KCCIICIOBAaHNU B OMOJIOTMU, METUITUHE, SKOJIOTUHU U JIp. AHAIIN3
Y WCIOJIb30BaHUE B PEIICHUH YYEOHBIX W HCCIIEI0BATEIHCKUX
3amay  WHQOpPMAIMU O COBPEMEHHBIX HCCIEIOBAHHUSX B
OMOJIOTHH, MEIUIIMHE U SKOJIOTHH.

Hcnonb3oBaHue npUOOPETEHHBIX KOMIIETCHIIU I B
HpaKTI/I‘IeCKOﬁ OCATCIIBHOCTU U HOBCC}IHGBHOI‘/‘I KU3HU JIA
(hopMUPOBaHHUS OMbBITA JEATSIBHOCTH, IPEAIICCTBYOIICH
rpodeccnoHamTbHON
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10.

Hanpagsienus 3Bostonuu

Pabora Ha ypoke

OmnpeneneHue OCHOBOIIOJAralOIINX IOHATHH: HaNpaBJICHUS
9BOJIIOLUU: OMOJIOTMYECKUI Tporpecc, bnoaoruueckuii perpecc,
apoMopdo3, uamoamanrtauus, gereHepauus. IIpogyktuBHOE
oOIIeHrne 1 B3aUMO/ICHCTBHE B TIPOIlECCE COBMECTHON ydeOHOM
JEATEIbHOCTH C YYETOM IO3ULUH JIPYyTrUX YYAaCTHUKOB IpU
oOcykaeHHM HampaBieHud sBomounu. CamocrosTenbHas
nH(POPMALMOHHO-TI03HABATEIbHAS JESITENbHOCTh c
Pa3nUYHBIMM MCTOYHHKAMH HMH(POPMALMM O OKa3aTeIbCTBAX
3BOJIIOLIMM, €€ KpUTHUYeCKas OLEHKa W HHTepIpeTarus.
®opMmupoBaHHEe COOCTBEHHOW TO3WIHMK IO OTHOIICHHIO K
OmoyormuecKko WHPOpPMAIMK, TONY9aeMOW W3  Pa3HBIX
uctoynukoB. MHcnomp3zoBanue cpencts UKT B pemenun
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX 3ajad,
CBSI3aHHBIX C M3YyYCHHEM OCHOBHBIX HAIIPABJICHUI HBOJIOLMU.
Pa3BuTHe mo3HaBaTENbHOTO UHTEpPECA K U3YUEHUIO OMOJIOTHUH B
Hpolecce U3y4eHus! JOIOJIHUTEIBHOIO MaTepraa yueOHUKa

10

Ypok «lllaru B MeguuuHy»

OrneHnBaHKUE POJIM OHMOIOTUYECKUX OTKPBITHH U COBPEMEHHBIX
HACCIEAOBAHNM B pa3BUTUM HAayKd M B IPAKTHYECKOU
JIEITEILHOCTH JIFOJICH, CBSI3aHHOM ¢ MeaumuHoOW. OIeHnBaHNe
MPAKTUYECKOTO M OJTHYECKOrO 3HAYEHHS COBPEMEHHBIX
KCCIICIOBAaHNU B OMOJIOTMU, METUITUHE, SKOJIOTUHU U JIp. AHAIIN3
1 UCIIOJIb30BaHHUE B PELICHUH YUEOHBIX M HCCIIEAOBATEIbCKUX
3agad  MHQOpMAlMH O COBPEMEHHBIX MCCIEIOBAaHUIX B
OWoJIOTUH, MEAMIMHE H  OJKOJIOTMH.  Vcmosib3oBaHHe
MPUOOPETEHHBIX KOMIETEHIINN B MPAKTUYECKON NEATEIbHOCTH
U TOBCEJHEBHOW JKM3HH 11 (OPMHPOBAHHS  OIBITA
JESITENbHOCTH, MPEAIECTBYIONIEH MpoheccHnOHANbHON




YACTHOE OBHIEOBPA30BATEJIBHOE YUPEXKJIEHUE «HACTHAS HIKOJIA HOAUB»
Cankr-Ilerepoypr, KpacHoceiabckoe mocce (I'ope1oBo) nom 54 kopmn.6 oguc Ned
Email: edu@codiv.ru Teu.: +7-812-740-10-88
HWHH 7807084185 PC 40703810730260008070 BUK 044030811
Jlunensusi KO CIIB Ne 1798 ot 15.04.2016 r.

4

5

6

11.

[Ipunatumner kraccudukanmn. CucTeMaTuka

Pabora Ha ypoke

OmnpeneneHue OCHOBOIONATAIOUINX IOHATHH: CHCTEMAaTHKa,
OMHOMUHAIILHOE Ha3BaHWE, CUCTEMAaTHYEeCKUEe KaTeropuu: THII,
OTHEel, KJacc, OTpsif, IOPsSNOK, CEMEWCTBO, pPOJ, BUJ.
[IponyktBHOE OOIIEHWE W B3aWMOJIEHCTBHE B TIpoIiecce
COBMECTHOH y4eOHOM! IEATETLHOCTH C YUETOM MO3UIHUH IPYTUX
YYaCTHUKOB TpU OOCYKACHUM NPUHIMIIOB KJIaCCUPHUKALNN
OpraHu3MOB. Pa3BuTHE O3HABATEIBHOIO HHTEPECA K U3YUYECHUIO
Ouosioruy B mpolecce U3y4eHus JONOJIHUTEIFHOIO MaTepraia
yueOHUKa

12.

VYpok «lllaru B Meguuuny»

Pabora Ha ypoke

OneHuBanue posu OHOIOTUYECKUX OTKPBITHH U COBPEMEHHBIX
UCCIENOBAaHUA B Pa3BUTHM HAyKu U B IPaKTUYECKOHN
JIeITEILHOCTH JIFOJICH, CBsI3aHHON ¢ MeaumuHoM. OleHnBaHNUe
MPAKTHYECKOTO M  OTHYECKOTO 3HAYEHUS COBPEMEHHBIX
UCCJICJIOBAaHUH B OMOJIOTHUH, MEUIIMHE, SKOJIOTHH U Jp. AHAIN3
U UCIIOJIb30BaHNE B PEUICHUH YYeOHBIX U HCCIIET0BATEIbCKUX
3agad  MH(OpMAlMH O COBPEMEHHBIX HCCIECJOBAaHMIX B
Owoyoruw, MeAMIMHE ®  JKoyoruu.  Vcrmosib3oBaHue
NPUOOPETEHHBIX KOMIETEHIIMH B MPAKTUYECKON JAEATEILHOCTH
W TOBCEJHEBHOW JKM3HM 11  (OPMHPOBAHHMS  OIBITA
JeSITeIbHOCTH, IPEIECTBYIONIEH TpodeccnoHaNbHON

13.

O6o00maronmii ypok

Tect

CamoCTOATENIbHBIE ~ KOHTPOJIb M KOPPEKUHUs  y4eOHOM
JESITEIbHOCTH C HCIOJIb30BAaHUEM BCEX BO3MOKHBIX PECYPCOB
JUTSL TOCTHKEHHSI TIOCTABJIEHHBIX IIefiel M pealu3aluy MIaHOB
JesTelnbHOCTH. JleMOHCTpalMs HaBBIKOB IO3HABaTEJIbHOM
pedurexcun.

[IponykTuBHOE 0OLIEHHE M B3aWMOJCHCTBHE B Ipolecce
COBMECTHOH yueOHOM AeATETbHOCTH C YUETOM IMO3ULHN APYTHX
Y4aCTHUKOB. JICMOHCTpaHI/ISI BJIaACHUA SI3bIKOBBIMH
CpelcTBaMH. YBEPEHHOE HCIIOJIB30BAaHUE OHOJOTHIECKOM
TEPMHUHOJIOTUH B IIpeiesiax M3yYeHHOI0 MaTepuala TEMBbI
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14.

Opraamu3arnus ToaroToBku Kk EI'D

Pabora Ha ypoke

CamocrosTenpHast WH()OPMAITMOHHO-TIO3HABATEIbHAS
JIESATEILHOCTh C PAa3IMYHBIMU HCTOYHUKAMHU HHGOPMAITUH.
OBaneHue METOJJaMU HAY4YHOI'O TIO3HAHUS, HCIIOJIE3YEMBIMU
pH OMOJIOTUYECKUX HCCIENIOBAHUSAX B MPOIECCe BBHIMOTHEHUS
nabopaTtopHeix  paboT. PasButme  yMeHuss  OOBACHSATH
pe3ysibTaThl  OMOJIOTMYECKUX  SKCICPUMEHTOB.  Pemenue
OHMOJIOTUYECKUX 3a]a4. Pa3BuTHE MO3HABATEILHOIO HHTEpEca K
W3YyUYCHHIO OMOJIOTHH B MPOIECCE U3YUYCHHUS JAOTOIHUTEIHLHOTO
Marepuaia ydeOHHKa

IKOCHCTEMHBII YpoBeHb (47 4acoB)

15.

OKOCUCTEMHBIN YPOBEHB: oOrmmas
xapakTepuctuka. Cpena oOUTaHusS OPraHU3MOB

Pabora Ha ypoke

CaMocCTOsTENNbHOE OTIpe/IeTICHNE IIeTTN yUeOHO! NesITeNbHOCTH U
coctaBieHue e€ miaHa. OmpeaeseHue OCHOBOIOJArarlIuX
MOHATUH: cpela OOWTaHWA: BOJHAs, HAa3eMHO-BO3AYIIHAS,
[TOYBEHHAs, TeNa APYTuX opraHnu3zMoB. [IpoaykTuBHOE 00IICHNE
U B3aWMOJEWCTBAE B TMPOIECCE COBMECTHOW Yy4eOHOU
JIEATEIbHOCTH C YYETOM IO3ULUH JIPYyrux YYacCTHHKOB IIpU
OOCYXKIICHUHM  Pa3IUYHBIX Cpell OOWUTAaHUS  OPraHHU3MOB.
CamocrosTenpHas WH(POPMAITMOHHO-TIO3HABATEIbHAS
JIESATSIbHOCTh C Pa3JUYHBIMA HMCTOYHUKAMU HHGOPMAIUH O
BIIUSIHUW CPEIlbl OOMTAaHMS HAa CTPOCHUE U KU3HEACITCIILHOCTh
opraHusma, e€ KpUTHYECKas OLEHKa W HWHTEepIpeTaLusl.
dopmupoBaHHEe COOCTBEHHOW TO3WIIMM 10 OTHOIICHUIO K
OMOJIOTMYECKOM UWH(pOpMAIMK, T[OJIy4aeMOW U3  pa3HbIX
HCTOYHHKOB
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OKOCHUCTEMHBII YpOBEHB: oOrmast
xapakrepuctuka. Cpena oOMTaHUs OPraHU3MOB

CamocTosATeNbHOE ONpeIeNIeHUE eI YIeOHOH AeATeNbHOCTH 1
cocraBieHne €€ IuiaHa. OrmnpeneneHre OCHOBOMNOJIATAOIINX
MOHATHIA: cpena OOWTaHUS: BOAHAs, HA3€MHO-BO3YIIHAS,
MIOYBEHHAs, TeJIa APYTrUX oprann3MoB. IIponykTuBHOE oO1ieHne
W B3aUMOJCHCTBHE B IMPOIECCE COBMECTHOH Yy4eOHOM
JEATEIbHOCTH C YYETOM IO3ULMH OPYrUX YYAaCTHUKOB IIpU
OOCY)XIEHHH pa3IUYHBIX Cpel OOWTaHUS  OPraHHU3MOB.
CaMocTosTenpHas MH(OPMAITMOHHO-TIO3HABATEIFHAS
JESITENbHOCTh € Pa3NMYHBIMU HCTOYHHKAMH HH(OpMauu O
BIIMSIHUU CpeIbl OOMTaHMS Ha CTPOEHHE M XKU3HEICATEIbHOCTh
opraHusma, e€ KpUTHYECKas OLCHKa M HHTepIpeTanus.
®dopMHUpOBaHHE COOCTBCHHOW TO3MIIMMA 10 OTHOIICHHUIO K
OunosornuecKko HMHGOpPMAIUK, [OJy4aeMOW W3  Pa3HBIX
HCTOYHHUKOB

16.

Okonoruueckue HakTopbl H PecypChl

Pabora Ha ypoke

CamocTosiTeNIbHOE OTIpeIelIeHHE 1IeTH YIeOHOH A TeNLHOCTH 1
cocraBnenne e€ 1uraHa. OrmnpeneneHre OCHOBOMOJIATAOIINX
MOHATUH: cpeJa OOWTAaHUs, JKOJOTHYeCKHe  (DaKTOpHI:
a0uoTHYecKue, OUOTUYECKHE, AaHTPOIMOTCHHBIE PECYPCHI.
IMponykTrBHOE OOIICHWE H B3aWMOJICHCTBHE B Mpolecce
COBMECTHOM y4eOHOW IEATEILHOCTH C YUETOM MO3UIMN APYTHX
YYaCTHUKOB TIPU OOCYKJAGHWUM BIHSHUS OKOJOTHYECKHX
(hakTopoB Ha opraHu3Mbl. OBIajgeHHE METOJaMH HAyYHOTO
MO3HAHUS, HCTIOJIb3YEMbIMH npu OHMOJIOTUYECKUX
UCCIIEIOBAaHUSIX B TPOIECCE BBIMOJHEHHS JIAOOpaTOPHOM
paboter «CpaBHEHHE aHATOMUYECKOTO CTPOEHHUS pPaCTEHHI
pasHbIX MecT obOurtaHus». Pa3Butue yMmeHuss OOBICHATH
pe3yabpTaThl  OMOJOTWYECKHX  JKCIIEPUMEHTOB.  Pa3Burtune
MO3HABATENILHOTO MHTEpeca K N3yueHHI0 OUOJIOTHHU B IIpoliecce
W3yUYeHHS AONOJIHUTENIFHOTO MaTepuaia yueOHHKa




YACTHOE OBHIEOBPA30BATEJIBHOE YUPEXKJIEHUE «HACTHAS HIKOJIA HOAUB»
Cankr-Ilerepoypr, KpacHoceiabckoe mocce (I'ope1oBo) nom 54 kopmn.6 oguc Ned
Email: edu@codiv.ru Teu.: +7-812-740-10-88
HWHH 7807084185 PC 40703810730260008070 BUK 044030811
Jlunensusi KO CIIB Ne 1798 ot 15.04.2016 r.

4

5

6

17.

Brusiaue sxonmormdecknx (hakTOpOB Cpeasl Ha

OpraHu3Mbl

Pabora Ha ypoke

CaMocTosTeNbHOE OTIpe/IeTICHNE IeTH yUeOHOM! NesITeNbHOCTH U
coctaBieHre e¢ IwtaHa. OnpeneneHre OCHOBOIOJIATAIOMINX
MOHSATHW:  TOJICPAHTHOCTh,  ajanTanus, JUMUTHPYIOIINAC
(akropel. IlpogykTuBHOE OOIIEHHWE ¥ B3aMMOJACHCTBHE B
MPOIECCE COBMECTHOM yUYeOHOH JACITEIBbHOCTH C Y4YETOM
MO3UIMIA JPYrUX YYaCTHUKOB MPU OOCYXKJICHUU BIIMSHUSA
IKOJIOTHYECKUX (DaKTOPOB HAa OPTaHU3MBI.

PasBuTHe Mo3HABAaTENBHOTO HHTEpPECA K H3YUCHUIO OMOJIOTHH B
IpoLecce U3y4eHHsI JONOJHUTEIBHOIO MaTepruana yueOHHKa

13 Bnusinue skojormdeckux (akTopoB Cpenbl Ha Pemrenne Ouwonornyeckux 3agad Ha NPUMEHEHHE MpaBHiIa
OpraHu3MBbI TOJEPAHTHOCTH. Pa3BuTHE TO3HABATENFHOTO MHTEpeca K
M3YyYEHHIO OMOJIOTHH B MPOLECCEe M3YyUYSHHUsT AOMOIHUTEIHLHOTO
MaTepHaia yueOHUKa
14 Bnusaue skonornueckux (HakKTOpOB Cpeabl Ha OBnameHue METOAAMU DKOJIOTHYECKHX HCCIIEIOBAaHMM Ha
OpTaHU3MBbI MpUMepe BBITIOJHEHUS J1a0opaTopHOH paboThl  «MeToabl
m3MepeHusi (pakTopoB cpenasl odurtaHus» (dacth 1). Paspurme
MO3HABATEIIFHOTO MHTEpEeca K M3YUYSHHIO OMOJIOTHMH B TIPOIIECCe
M3yYeHHS JOTIOJTHUTEIFHOTO MaTepralia Y1eOHHKa
15 BnusiHue skojoruyeckux (akTopoB cpenbl Ha OBiazieHne METOJAaMH 3KOJIOTMUYECKMX HCCIICIOBAaHUN Ha

OpraHu3Mbl

MpUMepe BBINIOJHEHUS J1a00OpaTopHOH paboThl  «MeTomabl
m3MepeHusi (pakTopoB cpenasl oOuTaHus» (dacTh 2). Paspurme
MO3HABATEIIFHOTO MHTEpEeca K M3yUYSHHIO OMOJIOTHH B IIPOIIEcCe
W3y4YeHHS JOTIOJTHUTEIFHOTO MaTepralla y1eOHHKa
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18.

O600marommii ypox

Pabora Ha ypoke

CaMOCTOSATENNbHBI ~ KOHTPOJIh W KOppeKUuus  y4eOHOH
JIESTSILHOCTU C UCIIOJIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB
JUTSL TOCTHYKCHHUSI TIOCTABJICHHBIX IICJICH U pealu3aliy MIaHOB
NesTeNbHOCTH. J[eMOHCTpanus HaBBIKOB —ITO3HABATENEHOW
pedaekcun. [IpoaykTuBHOE OOIEHHE M B3aUMOJICHCTBHE B
MPOIECCE COBMECTHOM Yy4YeOHOH MAESITEIBHOCTH C YYETOM
MO3UIMA JPYTHX YYacTHUKOB. JleMOHCTpamwsi BIaJeHUS
SI3BIKOBBIMH CPEICTBAMHU.

YBepeHHOE HCIONB30BaHNE OMOJOTHYECKOW TEPMHHOIIOTUU B
npejienax U3y4eHHOT0 MaTepraia TeMbI

19.

DKOIOTHYECKHE cOOOIIIECTBA

Pabora Ha ypoke

OmnpeneneHrne OCHOBOTIONATAIONIMX MOHATANH: OHOTHYECKOE
€0001IecTBO (OMOIIEHO03), PKOCHCTEMA, OMOTEOIICHO3, OHOTOII,
UCKYCCTBEHHBIE 3KOcHcTeMbl, Jnanmmadt. [IpomykTrBHOE
oOIIeHrne 1 B3aUMOJICHCTBHE B TIPOIECCE COBMECTHON yUIeOHON
JESITEIbHOCTH € YY€TOM MO3MLHUHI APYIMX YYacTHUKOB IPH
CpaBHUBAaHUN CCTCCTBCHHBIX MW MCKYCCTBCHHBIX OJSKOCUCTEM.
CamocTrosiTenpHas MH(POPMAaLIMOHHO-TI03HABATEIbHAS
JESITEIbHOCTh C PA3IMYHBIMM HCTOYHHKAaMHU MHpoOpMauuu od
9KOJIOTHUECKMX COO0IIecTBaX, €€ KpPHUTHUYeCKas OICHKa |
uHTepnperanys. dopmMupoBaHHEe COOCTBEHHOW ITO3UIMU 1O
OTHOLICHUIO K OHOJIOrn4ecKoi MH(OpMalKu, MOIy4aeMon H3
Pa3HBIX MCTOYHMKOB. Pa3BHTHE MO3HABAaTENbHOTO HHTEpEca K
N3Yy4YCHUIO 6HOHOFI/IH B IMPpOUECCE€ U3YUCHUA OONOJIHUTCIIBHOIO
MaTepHuaia yueOHuKa
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20.

EcrectBennsnie u HNCKYCCTBEHHBIC OKOCHUCTEMBI

Pabora Ha ypoke

CaMOCTOSATENNbHBI ~ KOHTPOJIh W KOppeKUuus  y4eOHOH
JIESTSILHOCTU C UCIIOJIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB
JUTSL TOCTHYKCHHUSI TIOCTABJICHHBIX IICJICH U pealu3aliy MIaHOB
JeSITENTBHOCTY;

JleMOHCTpalusi  HaBBIKOB  ITO3HABATENFHOW  peduieKcHH;
[IponyktrBHOE OOIIEHWE W B3aWMOJIEHCTBHE B TIpoIlecce
COBMECTHOH y4eOHOM! IEATETLHOCTH C YUETOM MO3UIHUH IPYTUX
Y4aCTHUKOB JCSATEIIbHOCTH,

JemoHcTpanus Bi1ageHus A3bIKOBBIMU CPEICTBAMM,

VYBepeHHOoe MOJb30BaHUE OWOJOTHMYECKOH TEPMHUHOJIOTHEH B
IIpesiesiax N3y4YeHHOT0 MaTepHUalla TEMBI;

21.

EcTtecTBeHHBIC U HUCKYCCTBCHHBIC O3KOCHCTEMBI

Pabora Ha ypoke

Pemenne Ouonorudyeckux 3ajad Ha BUAOBOE pazHOOOpasue
coobmecTB. Pa3BuTre no3HaBaTeIbHOTO HHTEPECA K U3YUCHUIO
OMOJIOTMH B MPOIIECCE M3YyYECHUS IOTOIHUTEIFHOTO MaTepHraia
ydeOHHKa

16

EcTectBeHHbIC M HNCKYCCTBCHHBIC S5KOCHCTCMbI

OBnaneHue MeTOAaMH 3KOJOTMYECKHX HCCIEAOBaHUN Ha
puMepe BBITIOJTHEHHAS nabopaTtopHon paboTHI
«MopnenupoBaHie CTPYKTYyp H IPOILIECCOB, MPOUCXOMANINX B
JKocHucTeMax (Ha  IpuMepe  akBapuyma)».  Pas3Burtue
MI03HABATEJILHOIO MHTEpECa K N3YUYEHHIO OMOJIOTHHU B MpoLecce
M3yYeHHS JOTIOJTHUTEIFHOTO MaTepralia Y1eOHHKa

22.

O6o0mmaronmii ypok

Pabora Ha ypoke

CamoCTOATENbHBIE ~ KOHTPOJIb M KOPPEKUHMs  yueOHOM
JESTENIbHOCTH C HCIIONIb30BAHWEM BCEX BO3MOXKHBIX PECYPCOB
IUTSL TOCTIKEHHSI TIOCTABJIEHHBIX IIefiel M pean3alyy IJIaHOB
JEATENBHOCTU.  J[eMOHCTpalys HaBBIKOB  I103HABaTEJIbHOM
peduiekcun. [lponykTuBHOE OOIIEHME W B3aMMOJCHCTBHE B
MPOTIECCE COBMECTHOM YYEOHOW NEATeTLHOCTH C yYETOM
MO3UIMM JpyrMX YYacTHHUKOB. JleMOHCTpauusi BIaJeHUs
SI3BIKOBBIMM ~ CPEJICTBAMH.  YBEPEHHOE  HCIOJIb30BaHHE
OMOJOTHYECKON TEPMHHOJIOTHHM B TIpeJenax H3yYeHHOTO
MaTepHasa TEMBI




YACTHOE OBHIEOBPA30BATEJIBHOE YUPEXKJIEHUE «HACTHAS HIKOJIA HOAUB»
Cankr-Ilerepoypr, KpacHoceiabckoe mocce (I'ope1oBo) nom 54 kopmn.6 oguc Ned
Email: edu@codiv.ru Teu.: +7-812-740-10-88
HWHH 7807084185 PC 40703810730260008070 BUK 044030811
Jlunensusi KO CIIB Ne 1798 ot 15.04.2016 r.

4

5

6

23.

BzanmooTHOmEHMS OpraHu3mMoOB B 3KOCHCTEME.

Cumbuo3

Pabora Ha ypoke

OmpeneneHre OCHOBOITOJIATAIONINX TOHATHN: HEHTpaIH3M,
cuMOMO03 (MyTyasiu3M, TPOTOKOOIEPAIHs, KOMMEHCAIHU3M,
HaXJICOHMYECTBO, KBapTUPAHTCTBO, Mapa3uTu3M,
XUIIHUYIeCTBO). [IpogykTBHOE OOIIEHNE U B3aUMO/ICHCTBHE B
MPOIECCE COBMECTHOM Yy4YeOHOH MAESITEIBHOCTH C YYETOM
NO3ULUI JPYrUX YYacTHUKOB TIpU OOCYXKICHHH THIIOB
B3aMIMOOTHOIICHWH OPTaHU3MOB B SKOCHCTEMaX

24,

BzaumooTHOIICHUS OpraHu3mMoB B 3KOCHCTEME.

[Tapazutuszm

Pabora Ha ypoke

OnpeneneHne OCHOBOIIONIATAIOIIMX TOHATHI: Tapa3uTU3M,
Mapa3uTOUABI, MHUKPONApa3sUThl, MaKpPONapa3uUThl, XO3AUH
(OCHOBHOM M TPOMEKYTOUYHBIH), IEPEHOCUUK, UMMYHHTET.

[IponykTBHOE OOIIEHWE W B3aWMOJEWCTBHE B IIpOIECCEe
COBMECTHOH y4eOHOM! IEATETLHOCTH C YUETOM MO3UIHUH IPYTUX
YYaCTHUKOB TIpH OOCY)KICHHM THUIIOB B3aUMOOTHOIICHUH
OpraHM3MOB B OJKOCHCTEMaxX. Pa3BuUTHE IO3HABATEIBHOIO
HHTEpeca K U3Y4YCHHIO OWOJIOTHM B MPOLECCe H3YyUYEHHS
JIOTIOJTHATENIEHOTO MaTepraia yaeOHHKa

17

Vpok «lllaru B Meguuny»

Tect

OneHnBaHUEe POH OMOJOTHYECKUX OTKPBITHIA U COBPEMEHHBIX
HACCIEAOBAHNM B pa3BUTUM HAyKd M B IPAKTHYECKOU
JIEITEILHOCTH JIFOJICH, CBSI3aHHON ¢ MeaumuHOW. OIeHnBaHNe
MPAKTUYECKOIO0 U OSTUYECKOTO 3HAYEHUS COBPEMEHHBIX
KCCIICIOBAaHU B OMOJIOTMU, METUITUHE, SKOJIOTUHU U JIp. AHAIIN3
U WCIOJIb30BAaHUE B PEIICHUM YYEOHBIX W HCCIIEI0BATEIHCKUX
3amay  WH)OpPMAMK O COBPEMEHHBIX HCCIENOBAaHUIX B
OMOJIOTHH,  MEIWIIMHE ©  DJKoJoruu.  Mcmonb3oBaHue
MPUOOPETEHHBIX KOMIETEHIINH B MPAKTUYECKOHN 1EATEIIbHOCTH
W TIOBCEJHCBHOW JKM3HM I  (DOPMHPOBAHUS  OIBITA
JIESITEIIEHOCTH, MPEAIIECTBYIONIEH MPOo(ecCHOHATBHON
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25.

BzanmooTHOmEHMS OpraHu3mMoOB B 3KOCHCTEME.

XUIIHAYECTBO

Pabora Ha ypoke

OmnpeneneHne OCHOBONOJAralOIINX IOHATHH: XHUIHUYECTBO,
KO3BOJIIOLIMS, AWHAMUKA MOMYJSIIMA XWUIIHUKA U KEPTBBIL.
[IpopykTuBHOE 0OLICHWE H B3aWMOJCHCTBHE B Ipolecce
COBMECTHOH y4eOHOMN NEATENBHOCTH C YIETOM TO3HUINH IPYTHX
YYaCTHUKOB TIpU OOCYXJICHHUU THUIIOB B3aUMOOTHOIICHHUN
OpraHM3MOB B JKOcHcTeMaX. Pa3BuTHe M03HABAaTEILHOIO
HHTEpeca K U3Y4YCHHIO OMOJIOTMM B IMpOLEcce H3Yy4EHUs
JIOTIOJIHUTEJIBHOTO MaTepuaia yueOHHKa

26.

BzaumooTtHOmEHMS OpraHu3MoOB B 3KOCHUCTEME.

XHITHAYECTBO

Pabora Ha ypoke

OBazgeHNe MeETOJaMHM SKOJOTHYCCKMX HWCCICIOBAaHHUNA Ha
IpuMepe  OpraHu3aluu  HaOJMIOJAeHWH 3a  JOMAIIHUMU
XUIMHAKaMU. Pa3Butue yMeHUsT OOBACHATH PE3yNbTaThl
OHMOJIOTHYECKUX 3KCIIEPUMEHTOB. Pa3BUTHE TO3HABATEIHHOTO
WHTEpeca K W3YYCHHI0O OHOJOTMH B TIpoIlecce HW3YyYeHHUs
JIOTIOJTHUTEJIPHOTO MaTepHasa y4eOHuKa

217.

BzaumooTtHOmEHMSs OpraHnu3mMoB B 3KOCHCTCMC.

AnTHOMO03. KoHKypeHms

Pabora Ha ypoke

OmnpeneneHne  OCHOBONOJIATAIOUIMX — MOHATHM:  aHTHOMO3:
aMeHCaJIM3M, aJIeIoNaTHs, KOHKYPEHIINS, TEPPUTOPHUATBHOCTD.
[poxykTrBHOE O0OLICHWE H B3aWMOJICHCTBHE B Ipolecce
COBMECTHOM yueOHOM! AEATETbHOCTH C YUETOM MMO3ULMN APYTUX
YYaCTHUKOB TIpU OOCYXJIEHHH THUIIOB B3aUMOOTHOIICHUN
OpraHM3MOB B JKOcHcTeMaxX. Pa3BuTHe m0O3HABAaTEIHLHOIO
HHTEpeca K U3Y4YCHUIO OMOJIOTMM B MPOLECCe H3YyUYEHHS
JIOTIOJIHUTEJILHOTO MaTepuaia yueOHUKa

28.

O6o0mmaromuii ypok

Pabora Ha ypoke

CamocCTOATENbHBIE ~ KOHTPOJIb M KOPPEKUHMs  yueOHOM
JESITEIbHOCTH C HCIOJIb30BAaHUEM BCEX BO3MOMKHBIX PECYPCOB
IUTSL TOCTHKEHHSI TIOCTABJIEHHBIX IIeNIel M pealHn3alyy IJIaHOB
JEATENBHOCTU. J[eMOHCTpalys HaBBIKOB IT03HABATEJIbHOM
peduiekcun. IlponykTuBHOE oOOIIEHHE W B3aMMOJCHCTBHE B
MPOTIECCE COBMECTHOM YYEOHOW NEATeTLHOCTH C yYETOM
MTO3UINH IPYTUX YIaCTHUKOB.

JemoHcTpaius BlnaJieHus SI3bIKOBBIMU CPEACTBAMU. Y BEPEHHOE
WCIIOJIb30BaHUE OWOJIOTUYECKOH TEPMUHOJOTHMHM B Ipejaenax
H3yYEHHOI0 MaTepuajia TEMbI
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29.

DKonoruyeckas Huia. [IpaBHiIo ONTUMAIBHOTO
¢bypakupoBaHus

Pabora Ha ypoke

OmnpeneneHne OCHOBOIOJIATAIONIMX IOHSATHH: 3KOJOrMYeCcKast
HUIIA, 3aKOH KOHKYPEHTHOTO  HWCKJIIOYEHHs, IPaBUIIO
00513aTENTFHOCTH 3aMOJTHEHUSI HKOJOTHUYECKUX HUIL, MPaBHIIO
ontuManbHOTO (hypaxupoBanud. [IpogykruBHOE OOIIeHWE WU
B3aUMOJICHCTBHE B  MpOIleCCE  COBMECTHOW  y4eOHOM
JIEATEIBHOCTH C Y4YETOM IO3ULUH JIPYTruX YYAaCTHHKOB IIpU
OOCYXIIEHMM THUIIOB B3aUMOOTHOIICHUIl OpPraHU3MOB B
sKocucTemax. Pa3BuTHEe 1O3HABATENBHOTO HMHTEpeca K
N3Yy4YCHUIO 6I/IOHOFI/II/I B IMpOHECCE€ U3YUCHHUA AONOJIHUTCIBHOIO
MaTepuasa yaeOHNKa

30.

Okosoryueckas Huma. [IpaBuiao onTUManbsHOTO
(bypaxupoBaHus

Pabora Ha ypoke

OBnaseHue MeETOfaMH SKOJOTMYECKHX MCCIEeIOBaHMN Ha
IpUMepe BHIMONTHEHUsT JabopaTopHO paboTel «M3ydeHne
SKOJIOTUYECKON HHMILIM Yy PAa3HbIX BUJOB pacTeHui». Pa3Butue
YMEHHUS OOBICHATH pe3yNbTaThl OHMOJIOTHYECKUX
9KCIIEpUMEHTOB. Pa3BuTHE TMMO3HABATENBHOTO HHTEpeca K
H3YyYEHHIO OMOJIOTHH B MPOLECCE U3YyUYEHHUs! AOIOIHUTEIHLHOTO
Marepuaia ydeOHHKa

31.

VYpok «lllaru B Meguuuny»

Pabora Ha ypoke

OneHuBanue posid OHOIOTUYECKUX OTKPBITHH U COBPEMEHHBIX
UCCIENOBAaHUA B Pa3BUTHM HAyKu U B IPaKTUYECKON
JIeSITEJIbHOCTHU JIFOJICH, CBA3aHHOM ¢ MeaunuHoii. OleHuBaHue
MPAaKTUYECKOTO M  3THYECKOTO 3HAYEHUS COBPEMEHHBIX
HCCIIeI0BaHUH B OMOJIOTUH, MEAUIMHE, SKOJIOTUH U Ip. AHAIN3
U UCIIOJIb30BaHUE B PEUICHUH YYeOHBIX U HCCIIET0BATEIbCKUX
3agad  MH(QOpMAIMH O COBPEMEHHBIX MCCIECIOBAaHHUAX B
OMOJIOTUH, METUIIMHE U SKOJIOTHH.

Hcnonb3oBanue nproOPeTEHHBIX KOMIIETCHIIU I B
MPAKTUYCCKON JEATENLHOCTH M TOBCEAHEBHOW JKH3HM ISt
(hopMUPOBaHHUs OMbBITA JEATEIBHOCTH, IPEALICCTBYOIICH
npodeccuoHaaIbHON
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32.

Opraamu3arnus ToaroToBku Kk EI'D

Tect

CamocrosTenpHast WH()OPMAITMOHHO-TIO3HABATEIbHAS
JIESATEILHOCTh C PAa3IMYHBIMU HCTOYHUKAMHU HHGOPMAITUH.
OBaneHue METOJJaMU HAY4YHOI'O TIO3HAHUS, HCIIOJIE3YEMBIMU
pH OMOJIOTUYECKUX HCCIENIOBAHUSAX B MPOIECCe BBHIMOTHEHUS
nabopaTtopHeix  paboT. PasButme  yMeHuss  OOBACHSATH
pe3ysibTaThl  OMOJOTMYECKUX  JKCIEPUMEHTOB.  PemieHue
OHMOJIOTUYECKUX 3a/a4d. Pa3BuTHE MO3HABATEILHOTO HHTEpeca K
W3YyUYCHHIO OMOJIOTHH B MPOIECCE U3YUYCHHUS JAOTOIHUTEIHLHOTO
Marepuaia ydeOHHKa

KoHcyabTauuu 1 JMarHocTHYECKOe TeCTUPOBaHME
Koncynpranus
JlnarHoctuyeckoe TeCTHPOBaHUE KontponbHas pabota
Jlmarnoctuyeckoe TeCTHPOBaHUE KonrtponbHas pabota
2 TIONTyToTNe
33. BunoBas u mpocTtpaHcTBeHHas — cTpykTypa | Pabora Ha ypoke OmnpeneneHne  OCHOBOIOJATAIOMIMX — IOHSITHH:  300ILEHO3,
9KOCUCTEMBI CTPYKTypa coobuiecTna: BUOBAsI CTPYKTYpa,
MIPOCTPAaHCTBEHHAsT  CTPYKTypa  COOOIIECTBa, SPYCHOCTb,
¢utoneno3. IlpoaykTHBHOE OOIICHWE M B3aUMOJICHCTBHE B
Ipolecce COBMECTHOW Yy4eOHOH MAEATENILHOCTH € Y4YETOM
MO3ULMH APYIHX YYaCTHHUKOB NPU OOCYXKIECHHH Pa3IMn4HBIX
CTPYKTYP 3KOCHUCTEM
34. BunoBas wu mpocTtpaHcTBeHHass cTpykTypa | Pabora Ha ypoke Perienne OwonorMueckux 3amady MO JKOJOTHH COOOIIECTB.

OKOCHUCTEMBbI

PazButne mo3HaBaTeILHOTO HMHTEPECA K U3YUCHUIO OHoJI0ruHU B

IpoHeCCC N3y4YCHU JOMOJHUTCIBHOTO MAaTCprUaia y‘{€6HI/IKa




YACTHOE OBHIEOBPA30BATEJIBHOE YUPEXKJIEHUE «HACTHAS HIKOJIA HOAUB»
Cankr-Ilerepoypr, KpacHoceiabckoe mocce (I'ope1oBo) nom 54 kopmn.6 oguc Ned

Email: edu@codiv.ru Teu.: +7-812-740-10-88

WHH 7807084185 PC 40703810730260008070 BUK 044030811

JInuensuss KO CIIB Ne 1798 or 15.04.2016 r.

4

5

6

35.

Tpodudeckas cTpykTypa 3KOCHCTEMBI

Pabora Ha ypoke

OmpeneneHre OCHOBOIIOJATAIOMINX TOHATHH: Tpodmaeckas
CTpYKTypa, MHIIEBas LeMNb, MHUIIEBas CETh, aBTOTPOBI,
rerepoTpodbl, MPOAYLEHTHl, KOHCYMEHTHI, PEAYLEHTHI.
[IponykTrBHOE OOIIEHWE W B3aWMOJEHUCTBHE B IIpOIECCE
COBMECTHOH y4eOHOM! IEATETLHOCTH C YUETOM MO3UIHUH IPYTUX
YYaCTHUKOB TPH OOCY)KJCHUHU THIIEBBIX CBA3EH B Pa3MUHBIX
IKOCHUCTEMAX. CamocrosiTenpHast nHGOPMAILIIOHHO-
MO3HaBaTeNbHAsl JESITENbHOCTh C PA3IUYHBIMH HCTOYHUKAMHU
uHQOpMaIK 00 0COOEHHOCTSIX MHUILEBBIX CBA3EH B Pa3IMUHBIX
9KOCHUCTEMAX, €€ KPUTUUECKas OLICHKA U MHTEPIIpETalusl.

®dopMHUpoBaHKE COOCTBCHHOW TO3MIIMMA 10 OTHOIICHUIO K
OmoyormuecKko WHPOpPMAIMY, TONY9aeMOW W3  Pa3HBIX
ncrouHukoB. Hcnombe3oBanue cpeacts HWKT B pewenHuun
KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a1a4.
Pemenne ~ Oumonormyeckux  3ajad  Ha  [PUMEHEHUE
9KOJIOTHUECKUX 3aKOHOMEPHOCTEH (ITpaBui1)

36.

Tpoduueckas CTpyKTypa 3KOCHCTEMBI

Pabora Ha ypoke

OBnazeHUEe METOAAMHU DKOJOTMYECKUX HUCCIENOBaHUNA Ha
MIpUMepPE BBITOIHEHUS HCCIIeI0BATEILCKOM paboThl «Onucanne
9KOCHCTEM CBOECH MeECTHOCTH». Pa3BuTHE yMeHUS OOBICHATH
pe3yabTaThl  OMOJOTUYECKHX  JKCIIEPUMEHTOB.  Pa3Butne
[M03HABATEILHOTO HHTEPECca K N3yUeHHIO OMOJIOTHH B TIpOIIecce
W3y4YeHUs IOTIOJIHUTEIHLHOTO MaTeprala yueOHHKa
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Vpok «lllaru B MeguuHy»

OleHUBaHUE POJIA OMOJOTHICCKUX OTKPBITHH M COBPEMEHHBIX
HUCCIEAOBAHUM B pa3BUTHM HAyKd H B MPAKTUYECKOU
JIESITSIIFHOCTHU JIIOJICH, CBA3aHHOM ¢ MeaunuHOi. OllcHUBaHUE
MPAKTHIECKOTO W OTHYCCKOTO 3HAYEHUS COBPEMEHHBIX
HCCIICIOBAaHUY B OMOJIOTMH, METUITHE, SKOJIOTUH H JIP.

AHamu3 W HUCIOJNB30BAHME B  PpEIIEHUM YYEOHBIX U
HCCIICIOBATENbCKUX 3a1ad  HMH(POpManuu O COBPEMEHHBIX
HCCIICIOBAHUSAX B OHOJNOTMH, MEOUIMHE U  OKOJOTHH.
Hcnons3zoBanue MPHOOPETEHHBIX KOMIIETCHIIUI B
MPAKTUYECKOW JEATEIIbHOCTH M TIOBCEJHEBHOW JKHU3HU IS
(hopMHpOBaHUS  OMbBITA ACATENHHOCTH, MPEAIIECTBYIONICH
npoeccnoHamTbHON

37.

IInmeBbie CBA3U B 3KOCUCTEME

Pabora Ha ypoke

OrmpeneneHre OCHOBOMOJATAIONINX TOHATHH: TMHUIIECBas IICTIh:
NETpUTHAs, TaCTOWIITHAS; aIBEJUTHHT, ()OTHIECKast 30Ha, JOXKIb
TpynoB. llpomykTuBHOE OOIIEHWE © B3aUMOJICHCTBHE B
MpoIlecCe COBMECTHOW YYEOHON JeATEeNhbHOCTH C YUYETOM
MO3UIMIA JPYTHX YYaCTHUKOB TpU OOCYKICHHH IHIIEBHIX
CBs3€i B  pasNUYHBIX d3KocucTemax. (CaMoCTosITeNbHas
UHGOPMAIMOHHO-TI03HABATEIbHAS NeATeITLHOCTD c
Pa3UYHBIMH WCTOYHUKAMH HH(POpPMAIMH 00 OCOOEHHOCTSIX
MUIIEBBIX CBS3EH B PAa3IMYHBIX YKOCUCTEMAX, €€ KpUTHUECKas
OllCHKa U wuHTepnperanus. PopMupoBaHue COOCTBEHHOU
NO3MIUK TIO OTHONICHUIO K OHMOJIOTHUECKOW HH(pOpMaIuy,
IOJTy4aeMOi U3 pa3HbIX UCTOYHUKOB. VIcIionb30BaHue CpescTB
UKT B pelieHUd KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX U
OpraHU3aIMOHHBIX 3a1a4. Pa3BruTHe MO3HABATEIFHOTO HHTEPECA
K M3YYEHHUIO OMOJIOTHH B MPOIIECCE U3YICHHUS JOTIOTHUTEIEHOTO
MaTtepuasa yaeOHNKa
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38.

DKOJIOTrHYecKue nUupaMuabl

Pabora Ha ypoke

Omnpenenenne OCHOBOIOIATAIONINX HOHITHIN: MUpaMHIa: YUCel,
ouomacc, sueprun. [IpoaykTHBHOE OOLICHHE U B3aUMOIEHCTBUE
B TIPOLIECCE COBMECTHOM Y4YeOHOH IEeSATETBHOCTH C Y4YETOM
MO3ULMH [PYruX YYaCTHUKOB HPU OOCYKIEHHWH IHIIEBBIX
CBSI3CH B Pa3IMYHBbIX S3KOCHUCTEMAX.

CaMocTosTenpHas MH(POPMaLMOHHO-TI03HABATEIbHAS
JESITebHOCTh C Pa3IMYHBIMA HCTOYHHKaMU HH(pOpManuu o0
0CcOOEHHOCTAX MHIIEBHIX CBS3€H B pa3IMYHBIX IKOCUCTEMAX, €&
KpUTHYECKas OLeHKa W uHTepnperanus. PopmupoBaHHE
COOCTBEHHOH TO3HMIMM IO OTHOUICHWIO K OHOJIOTHYeCKOi
uHQOpPMaIMK,  [OJlydaeMOW M3  pa3HbIX  HMCTOYHHUKOB.
Ucnons3zoBanue cpeacts MKT B penieHMM KOTHUTHBHBIX,
KOMMYHHMKATHBHBIX M OPTaHU3aLIMOHHBIX 331a4

39.

DKOJIOTHYECKHE nupaMu bl

Pabora Ha ypoke

Pemenne OuonMOrmyeckux 3amad IO DKOJOTHHA COOOIIECTB.
Pa3BuTHE MO3HABATENBHOTO HHTEPECA K U3YUCHUIO OMOJIOTHH B
MIPOIIECCE M3YUCHUS JOMOJHUTEILHOIO MaTepraia yueOHuKa

19

Vpok «lllaru B MeguuuHy»

OneHnBaHUEe POH OMOJOTHYECKUX OTKPBITHIA U COBPEMEHHBIX
HCCIEAOBAHUM B pa3BUTUM HAyKd M B MPAKTHUYECKOU
JIESITEJIBHOCTH JIFOJICH, CBA3aHHOM ¢ MeaunuHoi. OlleHuBaHUE
MPAKTUYECKOIO K OSTUYECKOrO 3HAYEHUS COBPEMEHHBIX
WCCIIeIOBAHUN B OMOJIOTHN, METUIIHE, YKOJIIOTHUH H JIp.

AHaiM3 W HCHOJNB30BaHME B  PEHICHUH  y4eOHBIX |
HCCIIeIOBATEIbCKUX 3a1a4 HH(POpMAIMd O COBPEMEHHBIX
HNCCJICA0OBAHUAX B 6I/IOIIOI‘I/II/I, MEOUIINHE u OKOJIOTHH.
Hcnonb3oBaHue npUOOPETEHHBIX KOMIIETCHIIUH B
MPAKTUYICCKON AEATENILHOCTH W TMOBCEAHEBHOW J>KU3HH IS
(hopMUpOBaHHS OMbBITA JEATSIBHOCTH, MPEAIICCTBYOIICH
npodeccuoHaabHON
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40.

O600marommii ypox

Tect

CaMOCTOSATENNbHBI ~ KOHTPOJIh W KOppeKUuus  y4eOHOH
JIESTSILHOCTU C UCIIOJIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB
JUTSL TOCTHYKCHUSI TIOCTABJICHHBIX TICJICH U pealu3alliy IJIaHOB
NesTeNbHOCTH. J[eMOHCTpanus HaBBIKOB ITO3HABATEIHLHOW
pedaekcun. [IpoaykTuBHOE OOIEHHE M B3aUMOJICHCTBHE B
MPOIECCE COBMECTHOM Yy4YeOHOH MAESITEIBHOCTH C YYETOM
MO3UIMA JPYTHX YYacTHUKOB. JleMOHCTpamwsi BIaJeHUS
SI3BIKOBEIMH ~ CPEIICTBAMH.  YBEPEHHOE  HCIOJIb30BaHHE
OMOJIOTUYECKOW TEPMHHOJOTHMH B TMpelesiax H3yYeHHOTO
MaTepuasa TEMBI

41.

KpyroBoporT BeriecTs u npeBpaiieHie SHEPriuu B
3KOCUCTEME

Pabora Ha ypoke

OmnpeneneHue OCHOBOIONATAIOUINX OHATUN: IOTOK BELIECTBA,
IIOTOK SHEpruy, OHOTEHHBIC BJIEMEHTHl, MAaKpOTpPO(pHBIE
BelecTBa, MUKpOTpo(HBIE BemecTBa. [I[poaykTuBHOE 00IIICHNE
U B3aNMOJCHCTBHE B TIPOLIECCE COBMECTHOH yueOHOM
JIEATEIbHOCTH C YYETOM IO3ULUH JPYyrux YYacCTHHKOB IIpU
00CYXJIeHH KPYrOBOPOTa BELECTB U MPEBPALLIECHUS SHEPTHH B
sKocucTeMmax. Pa3BuTHe 1O3HaBaTENBHOIO MHTEpeca K
U3y4YEHUIO0 OMOJIOTHH B TIpoliecce M3YYEHUs JIOMOIHUTEIBHOTO
MaTepHuaia yueOHuKa

42.

[IponykTuBHOCTH coOOIIECTBA

Pabora Ha ypoke

Ormpe/iesieHne OCHOBOIIOJIATAIOIINX TOHATHIA: TIPOAYKTUBHOCTh
OKOCHCTEM: BaJlOBas, YHCTAas; MPOAYKIHs: OHOIOrHYecKasi,
qucTasl, MEpBHYHAs, JbIXaHHe cooduiecTBa. IIpoayKTHBHOE
oOIIeHUe 1 B3aMMOJICHCTBUE B MIPOIIECCE COBMECTHOW yueOHOM
JEATENPHOCTH C Y4YETOM MO3UIMI IPYrHX YYaCTHHUKOB IIPH
OOCY)KIEHHHM  TpPOIYIHpOBaHUS  Ouomaccel.  Pas3Buthe
M03HABATEJILHOTO MHTEpeca K N3y4eHUI0 OHOJIOTUH B IPOIecce
M3YYEHHUs JONOJHUTEIBLHOIO MaTepraia yueOHuKa




YACTHOE OBHIEOBPA30BATEJIBHOE YUPEXKJIEHUE «HACTHAS HIKOJIA HOAUB»
Cankr-Ilerepoypr, KpacHoceiabckoe mocce (I'ope1oBo) nom 54 kopmn.6 oguc Ned

Email: edu@codiv.ru Teu.: +7-812-740-10-88

HWHH 7807084185 PC 40703810730260008070 BUK 044030811

Jlunensusi KO CIIB Ne 1798 ot 15.04.2016 r.

4

5

6

43.

DKOJIOTHYeCcKas CyKIIeCCHs

Pabora Ha ypoke

OmnpeneneHne OCHOBOINOJNAralOIIMX IOHATHHM:  CYKLECCHS:
MepBUYHAsT ¥ BTOpUYHAs, aBTOTpodHas Hu rereporpodHas;
obmee abixaHue cooOmectBa. [IponykTuBHOe oOLIEHHE WU
B3aWMOZICICTBIE B  TPOIECCEe COBMECTHOH  y4eOHOM
JIEATEIbHOCTH C YYE€TOM MO3ULUMKA JIPYTMX YYacCTHHUKOB.
PazButne no3HaBaTeILHOTO HMHTCPECA K U3YUCHUIO OHOJIOTHH B
Ipolecce U3y4eHHsl JONOJHUTEIBHOIO MaTepruana yueOHHKa

44,

OKoJoruyecKas CyKueccus

Pabora Ha ypoke

OBnageHue MeToJaMH 3KOJIOTMYECKUX HCCISNOBaHUN Ha
puMepe BEITIOJTHEHHUS nmabopaTopHOM paboTHI
«MogenupoBaHue CTPYKTYP U TPOLECCOB, INPOHUCXOAALIMX B
JKocucTeMax (Ha mpuMepe akBapuyma)». Pa3Butne ymeHus
0OBSICHATh Pe3yIbTaThl OMOJIOIHYECKUX SKCIEPUMEHTOB

45.

CyKI11eCCHOHHBIE M3MEHCHUSI.
CYKIIECCHU

3HaueHue

Pabora Ha ypoke

OmnpeneneHue OCHOBOINOJATalOIIMX IOHATHUM:  cyKleccus,
caMoOpa3BUTHE COOOIIECTBA, MPOJOKUTEIBHOCTD CYKLECCUH,
CTaIuH CYKIIECCHH. ITponyxTHBHOE ol1eHue u
B3aMMOJIEWCTBUE B  TPOLIECCE  COBMECTHOM  ydeOHOU
JIEATEIbHOCTU C YYE€TOM MO3ULUMKA JIPYTMX YYacCTHHUKOB.
Pa3BuTHe MO3HABATENBHOIO HHTEPECA K M3YUECHUIO OMOJIOTHUH B
IPOLIECCE U3YyUSHUs JOIOJIHUTENbHOIO MaTepualla yueOHUKa

20

Vpok «lllaru B Meguuuny»

OneHnBaHuEe poJid OHOIOTUYECKUX OTKPBITHH U COBPEMEHHBIX
HACCIEAOBAHNM B pa3BUTUM HAayKd M B IPAKTHYECKOU
JIESITEJIBHOCTH JIFOJIEH, CBA3aHHOM ¢ MeaunuHoi. OlieHuBaHue
MPAKTHYECKOTO M  OTHYECKOrO 3HAYEHUS COBPEMEHHBIX
HCCIIeI0BaHUH B OMOJIOTUH, MEAUIMHE, SKOJIOTUH U Ap. AHAIN3
W UCTIOJIb30BaHHUE B PEIICHUH yYEOHBIX M HCCIEI0BATEIHCKIX
3agad  MHQOpMAlMH O COBPEMEHHBIX HCCIEJOBAaHHUAX B
Ouosloruy, MEAMLMHE H  SKoJoruu. Vcmonbp3oBaHue
MIPUOOPETEHHBIX KOMIETEHIINH B MPAKTUYECKOHN 1EATEIIbHOCTH
W TOBCEJHEBHOW >KWU3HK JIsI  (OPMHPOBAHHS  OIBITA
JESITeNbHOCTH, MPEAILIECTBYIOMIEH PO ecCnOHANbHON
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46.

O600marommii ypox

Pabora Ha ypoke

CaMOCTOSATENNbHBI ~ KOHTPOJIh W KOppeKUuus  y4eOHOH
JIESTSILHOCTU C UCIIOJIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB
JUTSL TOCTHYKCHHUSI TIOCTABJICHHBIX IICJICH U pealu3aliy MIaHOB
JesITeNbHOCTU.  J[eMOHCTpaIMsi HaBBIKOB — MO3HABaTEIHHOMN
pediaekcuu.

[IponyktrBHOE OOIIEHWE W B3aWMOJIEHCTBHE B TIpoIlecce
COBMECTHOH y4eOHOM! IEATEILHOCTH C YUETOM MO3UIHAN APYTHX
YYaCTHUKOB  JeSITeNbHOCTH.  JleMOHCTpamusi  BIaJCHHUSA
SI3BIKOBBIMH ~ CPEICTBAMH.  YBEPEHHOE  HCIOJIb30BaHUE
OMOJIOTUYECKOW TEPMHHOJOTHH B TMpelesiax H3yYeHHOTO
MaTepuaa TeMbl

47.

HOCHCZ[CTBI/ISI BJIMAHUA JCATCIBHOCTHU YCJIOBCKaA
Ha 3KOCUCTCMbI

Pabora Ha ypoke

OnpeneneHne OCHOBOIOJNAralOMIUX MOHATUH: 3arpsA3HEHHE
(IpupoIHOE M AaHTPOTIOT€HHOE), TIPEIEIBHO JOIMYCTHMBIN cOpoc
(ITAC), mnpemenmsHo gomyctuMmas KoHmeHtpamms (1K),
MOHHUTOPUHT  OKpYXarollled  Cpeapl, MPUPOTOOXPaHHOE
cosHanue. lIpogykTmBHOE OOIIEHWE W B3aUMOJCIHCTBHE B
MPOIIECCE COBMECTHOW YYeOHOW JEeSATeNFHOCTH C Y4YETOM
MO3UIMIA APYyruX Yy4YaCTHHKOB. Pa3BuTHE MMO3HABATEIHHOTO
WHTEpeca K U3YyYEHHI0 OHOJOTHMH B TIpolecce H3ydeHHs
JIOTIOJTHATENILHOTO MaTepralia yueOHHKa

48.

HOCHGZ{CTBI/IH BJIMAHUA JCATCIBHOCTHU YCJIOBCKaA
Ha 3KOCUCTEMBbI

Pabora Ha ypoke

OBnaseHne MeETOfaMH JSKOJOTHYECKHX MCCIEeOBaHMN Ha
npUMepe BBINOJIHEHHA JiabopaTopHOM paboThl  «OreHka
aHTPOIIOTEHHBIX W3MEHEHHMH B TpHpojae». Pa3BuTHe ymeHHs
O6T)$ICH$ITL PE3YIbTATHI 6I/IOJ'IOFI/I‘-ICCKI/IX OKCIICPUMCHTOB.
Pa3BuTHe mo3HaBaTEIbHOTO HMHTEPECA K U3YUCHUIO OHoJIOTHH B
mpolecce U3y4eHHsl JOMOJHUTEIBHOTO MaTepruana yueOHHKa
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49.

O600marommii ypox

Tect

CaMOCTOSATENNbHBI ~ KOHTPOJIh W KOppeKUuus  y4eOHOH
JIESTSILHOCTU C UCIIOJIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB
JUTSL TOCTHYKCHHUSI TIOCTABJICHHBIX IICJICH U pealu3aliy MIaHOB
NesTeNbHOCTH. J[eMOHCTpanus HaBBIKOB —ITO3HABATENEHOW
pedaekcun. [IpoaykTuBHOE OOIEHHE M B3aUMOJICHCTBHE B
MPOIECCE COBMECTHOM Yy4YeOHOH MAESITEIBHOCTH C YYETOM
MMO3UIMHA JPYTHX YYaCTHHUKOB IESITENBHOCTH. JleMoHCcTpamms
BIIQ/ICHUS S3bIKOBBIMU CPEJICTBAMH. Y BEPEHHOE UCTIOIh30BAHNE
OMOJIOTUYECKOW TEPMHHOJOTMH B TpeaeNax HW3yYeHHOrO
MaTepuasa TEMBI

21

O6o0maromuii ypok

CaMOCTOATENEHBI ~ KOHTPOJIb M KOPPEKIHsl  y4eOHOM
JEATEIbHOCTA C HCIOJb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB
JUIsl JOCTHXKEHUS MOCTABICHHBIX LENEeH U pean3alyy [IaHOB
JeaTeNbHOCTH. JIeMOHCTpanus HaBBIKOB I[103HABaTEIbHOU
pednekcun. [IpoaykTuBHOE OOIEHHE M B3aUMOJICHCTBHE B
MPOIIECCE COBMECTHOW YYEOHOW JEeSATeNFHOCTH C Y4YETOM
MO3UIUKA JIPYTUX YYaCTHUKOB JEATEIIbHOCTH. JleMOHCTpaius
BJIAJICHUS SI3bIKOBBIMH CPEJICTBAMU. Y BEPEHHOE UCITOJIb30BAHUE
OMOJIOTHMYECKON TEPMHHOJIOTHH B TIpeleNax H3y4eHHOTO
MaTepuana TEMbI

50.

Opranuzanus noaArotoBku k EI'D

Pabora Ha ypoke

CamocTrosiTensHas MH(POPMAaIMOHHO-TI03HABATEIbHAS
JEATeNIbHOCTh C PAa3MYHBIMH HCTOYHHKAMH HMH(pOpMAaIUH.
OgnaziecHWe METOJaMU HAYYHOTO TO3HAHHS, WCIOIb3YEeMBIMH
npy OMOJIOTMYECKHUX HCCIIEJOBAHMSAX B MPOLECCE BHITTOTHEHUS
nabopatopHblx  paboT. PasBurne  ymeHuss  OOBSCHATH
pe3yabTaThl  OMONOTHMYECKHX  JKCIIEPUMEHTOB.  Pemienune
Onosnornveckux 3aaad. Pa3Burtie nmo3HaBaTeNIbHOTO HHTEpECA K
H3YyYEHHIO OMOJIOTHH B MPOLECCEe M3YyUYEHHs! AOIOIHUTEIHLHOTO
MaTepHuaia yueOHuKa

Bbuocdepnslii ypoBeHs (27 yacoB)
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51.

BbuocdepHnsbiil ypoBeHs: 00mmas XxapakTepHUCTHKA.
Yuenue B. U. BepHanackoro o ouochepe

Pabora Ha ypoke

CamocTosATeNbHOE ONpeesIeHHUE eI YUeOHOH AeATeIbHOCTH 1
cocraBieHue €€ miaaHa. OrmnpeereHue OCHOBOIOJIATrAKIINX
noHsATHA: Ouocepa, Hoocdepa, KUBOE BEHIECTBO, OMOTEHHOE
BEIECTBO, OMOKOCHOE BemecTBO. [IpomykTuBHOE OOIIeHne u
B3aUMOJICHCTBHE B  MpOIleCCE  COBMECTHOW  y4eOHOM
JIEATEIBHOCTH C YYETOM IO3ULUH JIPYyrUX YYAaCTHHKOB IIpU
00CyXIeHUH CTPYKTYPHI u TPaHUIIBI ouocdepsl.
CamocTrosiTenpHas MH(POPMALMOHHO-TI03HABATEIbHAS
ACATCIIBHOCTL C Pa3/IMYHbIMU UCTOYHHUKAMU I/IH(bOpMaHI/II/I 06
yuenuu B. U. Bepranckoro o 6mocdepe um ponu denoBeka B
M3MEeHEeHWH  Omocdepbl, €€ KpUTHYeCcKas OleHKa ¢
MHTEPIpETaLs.

®opmupoBaHHEe COOCTBEHHOW TO3WIHMM 10 OTHOIICHHIO K
Ouosornueckoil  MHGOpPMALUK, TOJYy4aeMOW W3  Pa3HBIX
HCTOYHUKOB. Pa3BuTHE NO3HABATENIHLHOIO HHTEPECA K H3YUEHHIO
OMoJIOrMH B Mpolecce U3yUeHHs! JONOJIHUTEIFHOIO MaTepraia
yueOHUKa

52.

VYpok «lllaru B Meguuuny»

Pabora Ha ypoke

OneHuBanue posid OHOIOTUYECKUX OTKPBITHH U COBPEMEHHBIX
UCCIENOBAaHUA B Pa3BUTHM HAyKM U B IPaKTUYECKOHN
JIESITEJIbHOCTHU JIFOJICH, CBA3AHHOM ¢ MeauuuHoi. OleHuBaHue
MPaKTUYECKOTO M  3THYECKOTO 3HAYEHUS COBPEMEHHBIX
UCCJIC/IOBAaHUH B OMOJIOTHUH, MEUIIMHE, SKOJIOTHH U Jp. AHAIU3
U UCIIOJIb30BaHNE B PEUICHUH YYeOHBIX U HCCIIET0BATENbCKUX
3agad  MHQOpMAIMH O COBPEMEHHBIX MCCIECIOBAaHHUAX B
Ouosoruy, MeAMLMHE ®  SKosoruu.  Vcmosib3oBaHue
MIPUOOPETEHHBIX KOMIETCHIINN B MPAKTHYECKON EATEIbHOCTH
W TIOBCEJHEBHOMW JKM3HM 1751  (POPMHpOBAaHHS  OIBITA
JesITeIbHOCTH, MPEIIECTBYIONIEH podeccnoHaNbHON
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53.

Kpyrosopot BemecT B 6nocdepe

Pabora Ha ypoke

Omnpenenenue OCHOBOTIONArafoLINX MOHATHH:
OMOTeOXMMHUYECKUH IHUKJI, 3aKOH TJ00aJbHOTO 3aMBIKAHHS
OMOreoXMMHUYECKOr0 KpyroBopora B 6nocdepe. [IpoaykTrBHOE
oOIIeHrne 1 B3aUMO/ICHCTBHE B TIPOIlECCE COBMECTHON ydeOHOM
JIEATEIBHOCTH C YYETOM IO3ULUH JIPYrUX YYAaCTHHKOB IIpU
oOCYy)XKICHMM  KpyroBOopoTa  BeHmleCTB B Owmocdepe.
CamocTrosiTenpHas MH(POPMALMOHHO-TI03HABATEIbHAS
JESTEeIbHOCTh € PA3IMYHBIMM HCTOYHMKAMU WH(QOpPMALMH O
KpPYTOBOpOTE BelecTB B Ouocdepe, €€ KpUTHUYECKast OLIEHKA U
HHTEpIpeTaLusl.

®dopMHUpoBaHKE COOCTBCHHOW TO3MIIMMA 10 OTHOIICHUIO K

OmoyormuecKko WHPOpPMAIMY, TONY9aeMOW W3  Pa3HBIX
HCTOYHHKOB

54.

Kpyrosopot BemecTs B 6nocdepe

Pabora Ha ypoke

Pemenne Ononornyecknx 3agad Ha OMOr€OXUMHUYECKHUE ITUKIIBI.
Pa3BuTHe Mo3HABaTENBHOTO UHTEPECA K U3YYCHUIO OUOIIOTHH B
MPOIIeCcCe U3YUICHISI TOMOJHUTEIFHOTO MaTepraia yaeOHuKa
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Vpok «lllaru B Meguuny»

OneHnBaHUEe POH OMOJOTHYECKUX OTKPBITHIA U COBPEMEHHBIX
HACCIEAOBAHNM B pa3BUTUM HAyKd M B IPAKTHYECKOU
JIEITEILHOCTH JIFOJICH, CBSI3aHHON ¢ MeaumuHOW. OIeHnBaHNe
MPAKTUYECKOIO0 U OSTUYECKOTO 3HAYEHUS COBPEMEHHBIX
KCCIICIOBAaHU B OMOJIOTMU, METUITUHE, SKOJIOTUHU U JIp. AHAIIN3
U WCIOJIb30BAHUE B PEIICHUM YYEOHBIX W HCCIICI0BATEIbCKUX
3amay  WH)OpPMAMK O COBPEMEHHBIX HCCIENOBAaHUIX B
OMOJIOTHH,  MEIWIIMHE ©  DJKoJoruu.  Mcmonb3oBaHue
MPUOOPETEHHBIX KOMIETEHIINH B MPAKTUYECKOHN 1EATEIIbHOCTH
W TIOBCEJHCBHOW JKM3HM I  (DOPMHPOBAHUS  OIBITA
JIESITEIIEHOCTH, MPEAIIECTBYIONIEH MPOo(ecCHOHATBHON
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55.

O600marommii ypox

Tect

CaMOCTOSATENNbHBI ~ KOHTPOJIh W KOppeKUuus  y4eOHOH
JIESTSILHOCTU C UCIIOJIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB
JUTSL TOCTHYKCHHUSI TIOCTABJICHHBIX IICJICH U pealu3aliy MIaHOB
NesTeNbHOCTH. J[eMOHCTpanus HaBBIKOB ITO3HABATEIHLHOW
pedaekcun. [IpoaykTuBHOE OOIEHHE M B3aUMOJICHCTBHE B
MPOIECCE COBMECTHOM Yy4YeOHOH MAESITEIBHOCTH C YYETOM
MO3UIMA JPYTHX YYacTHUKOB. JleMOHCTpamwsi BIaJeHUS
SI3BIKOBEIMH ~ CPEIICTBAMH.  YBEPEHHOE  HCIOJh30BaHHE
OMOJIOTUYECKOW TEPMHHOJOTHMH B TMpelesiax H3yYeHHOTO
MaTepuasa TEMBI

56.

Opomrorust ouochepsl. 3apoXkIeHUE KU3HU

Pabora Ha ypoke

Onpe/erieHne 0CHOBOMOIATAIOIIMX MOHATHIA: opmarius Kcya,
MIEPBUYHBIA OYyIIbOH, MUKCOTPOdHBL. [IpomykTHBHOE O0IIEHNE U
B3aWMOJCICTBIE B  TPOLECCE  COBMECTHOH  y4eOHOU
JIEATEIBbHOCTH C YYETOM IO3ULMUH JIPYTrUX YYAaCTHHKOB IIpU
00CyXJIeHIH TIPOOJIEM SBOJIONHMH Onochepbl U POJIH YeloBeKa
B Heil. CamoctosTenbHas HH(POPMAOHHO-II03HABATEIbHAS
ACATCIIBHOCTE C Pa3IMYHBIMHU MCTOYHHUKAMU I/IH(l)OpMaHI/II/I 06
3BOJIIOLIMM  OWocdepbl, €€  KpUTHYecKas  OLEHKa U
uHTepnperanus. dopmupoBaHue COOCTBEHHON NO3UILMH I10
OTHOLICHUIO K OMOJIOrMYecKoi MH(popMalyHy, MoaydaeMon U3
pa3HBIX MCTOYHUKOB. Pa3BuTHE MO3HABATENBHOTO WHTEpEca K
H3YyYEHHIO OMOJIOTHH B MPOLECCE U3YyUYEHHUs! AOIOIHUTEIHLHOTO
MaTepHuaia yueOHuKa
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57.

OBOJTIOTIHS ouocdepsl.
PEBOITIOLIHS

Kucnopoanas

Pabora Ha ypoke

OmnpeneneHne OCHOBOIOJATAIOMINX ITOHATUN: METaHOTEHHbIE
apxeu, ¢pororpodsl, Touka [lacTepa, KuCIOpOAHAS PEBOIIOIHSI.
[IpopykTuBHOE 0OLICHWE H B3aWMOJCHCTBHE B Ipolecce
COBMECTHOW y4eOHOH NEATENbHOCTH C YIETOM ITO3UIINI IPYTHX
YYaCTHUKOB MPH 00CYKACHUU MPOOJIeM IBOOIUN OHOChEphI U
ponu denoBeka B Hed. CamocTosiTenbHas HHOOPMAIMOHHO-
MO3HaBaTeNbHAsl JESITENbHOCTh C PA3IUYHBIMH HCTOYHUKAMH
rH(popMaIu 00 IBOTIOIUHN OHOCchEpHl, e€ KpUTHIECKas OIleHKa
u uHTepnperanus. @opmMupoBaHre COOCTBEHHON MO3MLMHU IO
OTHOIIICHUIO K Ononorndeckoil mHPpOpPMANNH, MTOITyIaeMOi U3
pa3HBIX MCTOYHUKOB. Pa3BuTHE MO3HABATEIBHOTO MHTEpECA K
N3Yy4YCHUIO 6I/IOHOFI/II/I B IMpOHECCE€ U3YUCHHA AONOJIHUTCIBHOIO
Marepuaia ydeOHHKa
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Ypok «lllaru B MEOULIUHY»

OrneHnBaHUEe POJIM OHMOIOTUYECKUX OTKPBITHH U COBPEMEHHBIX
HACCIEAOBAHNM B pa3BUTUM HAayKd M B IPAKTHYECKOU
JIESITEILHOCTH JIFOJICH, CBSI3aHHOM ¢ MeauIuHou. OleHHBaHNe
MPAKTHYECKOTO0 © OTUYECKOTO 3HAUEHHS COBPEMEHHBIX
KCCIICIOBAaHU B OMOJIOTMU, MEIUITUHE, SKOJIOTUHU U JIp. AHAIN3
Y WCIOJIb30BaHUE B PEIICHUH YYEOHBIX W HCCIIEI0BATEIHCKUX
3ama4y  WH()OpPMAMK O COBPEMEHHBIX HCCIENOBAaHUIX B
OMOJIOTMH, MEIWIIMHE H  DJKoJormu. Mcmonb3oBaHue
MIPUOOPETEHHBIX KOMIIETCHIINN B MPAKTUYECKON EATEIEHOCTH
W TIOBCEJHEBHOW JKM3HM s  (DOPMHPOBAHUS  OIBITA
JICSITSIILHOCTH, MPEAIMIECTBYIONICH MPO(ecCHOHaATbHON
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O600maronii ypok

CaMOCTOSATENNbHBI ~ KOHTPOJIh W KOPPEKOWs  y49eOHOH
JIESTSIILHOCTH C UCIIOJIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB
JUTSL TOCTHYKCHHUSI TIOCTABJICHHBIX IICJICH W pealn3alliy IIaHOB
NEesTeNbHOCTH. J[eMOHCTpamuss HaBBIKOB ITO3HABATEIHHOU
pednekcun. [IpoaykTHBHOE OOIEHHE M B3aUMOJICHCTBHE B
MPOIIECCE COBMECTHOW YYEOHOW JIEATCIBLHOCTH C Y4YETOM
MMO3UIMA JPYTHX Yy4YacTHUKOB. JleMOHCTpamwsi BIaJCHHS
SI3BIKOBEIMH ~ CPEIICTBAMH.  YBEPEHHOE  HCIOJH30BAHHE
OMOJIOTUYECKOW TEPMHHOJOTHHM B Tpelesiax H3yYeHHOTO
MaTeprasa TEMBI

58.

[Ipoucxoxnenue >kxu3Hu Ha 3emiie

Pabora Ha ypoke

OmnpeneneHne OCHOBONOJATAONINX TOHATHI: KpEealuoHU3M,
CaMOIPOM3BOJILHOE  3apOXKICHHE  KHU3HM, HaHCIEPMUs,
OHMOXHMMHUYECKast 9BOJIFOLIMS, aOHoreHes, PHK-mmp.
[IpoxykTrBHOE O0OLICHWE H B3aWMOJCHCTBHE B Ipolecce
COBMECTHOM yueOHOM! eATENbHOCTH C YYETOM MO3ULIMH IPYTHX
YYaCTHUKOB NPH 00CY>KACHUH TUIIOTE3 MPOUCXOKICHUS KU3HU
Ha 3emite. CamocTosTenbHast ”HPOPMAIIOHHO-IT03HABATEIbHAS
JESITETbHOCTh € Pa3IMYHBIMM MCTOYHMKAMH WH(QOpMau o
MIPOMCXOXKICHUH >KU3HU Ha 3emile, €€ KpUTHUECKasl OLEHKa U
uHTepnperanus. dopmupoBaHue COOCTBEHHON NO3UILMH I10
OTHOIIICHUIO K OMOJIOTMYEeCKON MH(OPMAIIMH, MOJIydaeMOi U3
Pa3HBIX MCTOYHHUKOB. Pa3BUTHE MMO3HABATEIBHOIO MHTEpECa K
H3YyYEHHIO OMOJIOTHH B MPOLECCE U3YyUYEHHUs! AOIOIHUTEIHLHOTO
Marepuaia ydeOHHKa
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VYpok «lllaru B MeguuuHy»

O1eHMBaHUE PO OMOJOTHICCKUX OTKPHITHH M COBPEMEHHBIX
WUCCIEAOBAHUM B pa3BUTHUM HAyKd U B MNPAKTUUCCKOU
JIEITEILHOCTH JIIOJIEN, CBI3aHHOM ¢ MEIUITMHOM.

OneHuBaHME TPAKTUYECKOIO W ATHYECKOTO0  3HAYEHUS
COBPEMEHHBIX HCCIICAOBAaHUN B OMOIOTHH, MEJULIMHE, SKOJIOTHH
W Op. AHalu3 U HCHOJb30BAaHHE B PELICHUH Y4YEOHBIX U
HCCIICIOBATENbCKUX 3a]ad  HMH(POpPManuu O COBPEMEHHBIX
HCCIICIOBAHUSAX B  OHOJNOTMH, MEOUIMHE U  OKOJOTHH.
Hcnons3zoBanue MPHOOPETEHHBIX KOMIIETEHIUI B
MPAKTUYECKOU JEATEIIbHOCTH W TIOBCEJHEBHOW JKU3HU IS
(hopMHpOBaHUS  OMbBITA ACATENBHOCTH, MPEAIIECTBYIOIIEH
npoeccnoHamTbHON

59.

CoBpeMeHHBIE MTPEACTABICHUS O BOSHUKHOBECHUH
KU3ZHU

Pabora Ha ypoke

OnpeneneHue OCHOBOITOJIATAFOIIHX ITOHSTHI: JTambl
abWoreHe3a: XWUMHUYECKas OBONIONHA, IPEeI0HOIOTHIeCcKas
DBOJIIOIHA, omosiorunueckas SBOJIIOLH, THUIIOTE3BI
HpOI/ICXO)KIleHI/ISI 3yKapHOTH‘IeCKOfI KJICTKW: MHBAaruHaliuOHHasd,
cumbuoTtuueckas. [IpoykTUBHOE OOIIICHHE U B3aUMOJICHCTBHE
B TIPOIIECCE COBMECTHOM Yy4YeOHOW IEeATETBHOCTH C Y4ETOM
NO3HUIUI JPYTUX YYaCTHUKOB TNPH OOCYKIACHUH MPOOT eM
BO3HHUKHOBCHUA nu pa3BI/ITI/IH KHN3HU Ha 3eMne.
CaMocTosTeIbHas WH(POPMAITMOHHO-TIO3HABATEIbHASL
ACATCIIBHOCTh C pa?’HI/I‘IHBIMI/I NCTOYHUKAMU I/IH(l)OpMaHI/II/I 06
OCHOBHBIX 3Tarax BOJIIOIUN OPraHUYECKOT0 MUpa Ha 3emiie, eé
KPUTHYECKAsl OLICHKA W HHTEPITPETAIHS.

®dopMupoBaHUE COOCTBEHHOW TIO3WIIMU IO OTHOIICHHIO K
OMOJIOTMYECKOW WHPOpPMAIMY, TOJIy9aeMOW W3  Pa3HBIX
HCTOYHHUKOB
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60.

Pazsutne xxu3am Ha 3emute. Katapxei, apxei u
MPOTEPO30H

Pabora Ha ypoke

Onpenenenne OCHOBOIOATAIONTNX MOHATHH: 30H, 5pa, IEPUOI,
amnoxa, Katapxei, apxei, nporepo3oi. [IpoxykTuBHOE 00IICHNE
W B3aUMOJCHCTBHE B TMpOIECCEe COBMECTHOH Yy4eOHOH
JESTENFHOCTH C Y4YETOM TMO3WIMH APYTrUX YYaCTHUKOB MU
o0CyXKJIeHIH TPOOJIeM BO3HUKHOBCHHS M Pa3BUTHsI KU3HU Ha
3emie. CamocTosiTenbHass WH(QOPMAIMOHHO-TIO3HABATEIbHAS
NESTENHHOCTh C Pa3IMYHBIMH HUCTOYHHKaMH WH(popmanuu 00
OCHOBHBIX JTalax BOJIOINN OPTraHMIECKOTO MUpa Ha 3emite, eé
KpUTHUYECKass oOLeHKka U uHTepnperauusd. DdopmupoBanue
COOCTBEHHOW TMO3WIMK TI0 OTHOIICHHIO K OWOIOTHYEeCKON
rH(pOpMAaIH, TOTyYaeMOi U3 pa3HBIX UCTOYHHUKOB. Pa3BuTHe
M03HABATEILHOTO MHTEpEca K U3yYCHUIO OMOJIOTHH B TIpoLIecce
W3YYCHUS IOMOJHUTEIBLHOIO MaTepraia yueOHUKa

61.

PasButue xu3uu Ha 3emite. Ilameo3oit

Pabora Ha ypoke

Omnpenenenne OCHOBOMOJIATAIONIMX TOHATHH:  (haHepo3oH,
najeo30i, keMOpuil, OpIOBUK, CUIYpP, ACBOH, KapOOH, NIEPMb.
[IponykTuBHOE 0OLIEHHE M B3aUMOJCHCTBHE B Ipolecce
COBMECTHOM yueOHOMN eATENbHOCTH C YIETOM MO3ULIMH IPYTHX
YYaCTHUKOB MpH OOCYKICHHH NPOOJEeM BO3HUKHOBEHHUS U
pa3BUTHA JKU3HU Ha 3emie. CamocrosiTensHas
nH(POPMALMOHHO-TIO3HABATEIbHAS JeSITENBHOCTD c
Pa3IMYHBIMHU UCTOYHUKAMHA I/IH(i)OpMa]_II/II/I 00 OCHOBHBIX dTarax
9BOJIIOLIMM OPraHMYEecKoro Mupa Ha 3emie, €€ KpUTHUYECKas
OLIEHKA M MHTEPIIpETaLHs.

®opmupoBaHne COOCTBEHHOW MO3WIMM MO OTHOIICHHIO K
Ouosornueckoil MHGOPMALUM, TOJy4YaeMOM W3  Pas3HBIX
HCTOYHUKOB. Pa3BUTHE O3HABATEILHOTO UHTEPECA K H3YUEHHIO
OMOJIOTMH B MPOIIECCE M3YyUYECHUS IOMOIHUTEIFHOTO MaTepHraia
yueOHHUKa
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62.

PasButne xn3Hu Ha 3emiie. Me3o30i

Pabora Ha ypoke

OmpeneneHre OCHOBOMOJIATAIOIIMX TOHATHH: ME3030H, TpHac,
topa, Men. IlpomykTuBHOE OOLIeHHE M B3aUMOJACHCTBHE B
MPOLIECCE COBMECTHOW YYeOHOW JEATCILHOCTH C  Y4YETOM
MMO3UIMA PYTHX YYACTHUKOB TPH OOCYKICHHH MPOOI eM
BO3HHUKHOBCHUA u pa3sBUTUA KHU3HU Ha 3emire.
CamocTosTenbHas WHPOPMAaIIMOHHO-TT03HABATEIbHAS
NESTENHHOCTh C Pa3IMYHBIMH HUCTOYHHKaMH WH(popmanuu 00
OCHOBHBIX JTalax BOJIOINN OPTraHMIECKOTO MUpa Ha 3emite, eé
KpUTHYECKasi OIeHKa u uHTepnperanus. DopmupoBaHue
COOCTBEHHOW TIIO3WIIMM TIO OTHOIICHHIO K OWOIOTHYECKOU
rH(OPMAITNH, TTOTYIaeMOH U3 Pa3HBIX HCTOYHUKOB

63.

Passutne xxu3nu Ha 3emite. KaitHo30i1

Pabora Ha ypoke

OmnpeneneHre  OCHOBOIOJAralOIUX  IMOHATUH:  KalHO30M,
[AJICOTEH, HEOIeH, AaHTPONOIeH, TrojoueH. llpogykTuBHOE
oOIlIeHNe 1 B3aMMOJICHCTBUE B MPOIIECCE COBMECTHOW yueOHOM
JIEATEIBbHOCTH C YYETOM IO3ULMH JIPYrUX YYAaCTHHKOB IIpU
00CyXJIeHMH Npo0JieM BO3HHKHOBEHHMS M Pa3BUTHA JKU3HU Ha
3emsie. CamocTosiTenbHass WH(QOPMAIMOHHO-TIO3HABATEIbHAS
JESITEBbHOCTh C Pa3IMYHBIMH HCTOYHHKaMU HH(pOpManuu o0
OCHOBHBIX 9Talax BOJIIOLIMN OPraHUYECKOro Mupa Ha 3emiie, eé
KpUTHYECKas OLeHKa U uHrepnperauus. DopmupoBanue
COOCTBEHHO! IO3UIMM II0 OTHONIEHUIO K OHOJIOTMYECKOU
nHpOPMAaLIMH, TTOTy4aeMOl U3 pa3HbIX MCTOYHHMKOB. Pa3Burne
MM03HABATEJILHOI'O MHTEpEca K N3yUYeHHIO OMOJIOTHHU B IpoLecce
W3y4YeHUs IOTIOJIHUTEIHLHOTO MaTeprala yueOHHKa
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O6o00maronii ypok

CaMOCTOSATENNbHBI ~ KOHTPOJIh W KOPPEKOWs  y49eOHOH
JIESITSIILHOCTU C UCIIOJIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB
JUTSL TOCTHYKCHHUSI TIOCTABJICHHBIX IICJICH W pealn3alliy IIaHOB
NEesTeNbHOCTH. J[eMOHCTpamuss HaBBIKOB ITO3HABATEIHHOU
pedaekcun. [IpoaykTHBHOE OOIEHHE M B3aUMOJICHCTBHE B
MPOIIECCE COBMECTHOW YYEOHOW JIEATCIBLHOCTH C Y4YETOM
MMO3UINA JPYTHX YYaCTHHUKOB IESITENHHOCTH. JleMoHcTpamus
BIIQ/ICHUS SI36IKOBBIMU CPEJICTBAMH. Y BEPEHHOE UCTIOIh30BAHIE
OMOJIOTUYECKOW TEPMHHOJOTHHM B Tpelesiax H3yYeHHOTO
MaTeprasa TEMBI

64.

DBOJIIOIUS YEIOBEKA

Pabora Ha ypoke

OnpeneneHne OCHOBOIIOJIATAIOMIMX TIOHATHI: aHTPOIIOTEHE3,
yenoBek pazymubiii (Homo sapiens). [lpoayktuBHOE 00ImeHue u
B3aWMOJCICTBIE B  TPOLECCE  COBMECTHOH  y4eOHOU
JIEATEIBbHOCTH C YYETOM IO3ULMUH JIPYTrUX YYAaCTHHKOB IIpU
00CyXJIeHUH aHTPOTIOTEeHE3A. CamocrosTenpHas
nH(POPMALMOHHO-TIO3HABATEIbHAS JIEeATENBHOCTD c
Pa3NMYHBIMHA HCTOYHHKaMHU HHPOPMAIIUK 00 aHTpOIIOreHe3e, e
KpUTHUYECKass oOLeHKa U uHTepnperauusa. DopmupoBanue
COOCTBEHHON NO3MLHUH 110 OTHOUIEHWIO K OHOJIOTHYECKOM
uHpOpPMALIMKM,  TOJIy4YaeMOHM M3  pasHbIX  HMCTOYHHKOB.
UcnonszoBanue cpeacts MKT B perieHMH KOTHUTHBHBIX,
KOMMYHHMKATHBHBIX M OPraHU3al[MOHHBIX 3a7ad, CBS3aHHBIX C
H3Y4YE€HHUEM BONIPOCOB 3BOJIIOIUH YEJIOBEKA
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Vpok «lllaru B MeguuHy»

O1eHUBaHUE PO OMOJOTHICCKUX OTKPBITHH H COBPEMEHHBIX
WUCCIEAOBAHUM B pa3BUTHUM HAyKd U B MPAKTUYCCKOU
JIESITSIIFHOCTHU JIIOJICH, CBA3aHHOM ¢ MeaunuHOi. OllcHUBaHUE
MPAKTUYECKOTO W JTHYECKOTO0 3HAYCHHS COBPEMEHHBIX
WCCIICIOBAaHUN B OMOJIOTMU, METUITUHE, SKOJIOTUU U JIp. AHAIN3
U WCIOJIb30BaHUE B PEIICHUM YYCOHBIX W HCCIICI0BATEIHCKUX
3amay  WH)OpPMAaMK O COBPEMEHHBIX WCCIEIOBAaHUIX B
OMOJOrMH, MEIHWIMHE W  DJKoJiormd. Mcrmons3oBaHHE
MpHOOPETEHHBIX KOMIETCHIMN B MPAKTUYECKOH JESITEbHOCTH
W TIOBCEJHEBHOW JKM3HM I (OPMHPOBAHWS  OIBITA
JIESITEIIEHOCTH, MPEAIIECTBYIONIEH MPOo(ecCHOHATBHON

65.

OCHOBHBIE ITAIIbI AHTPOIIOr€HE3a

OnpeneneHue OCHOBOITOJIArar0IIUX MOHSITUH:
aBCTPAJIONINTEKOBBIC, JIIOJU: APXAHTPOIBL, MaJ€OAHTPOIIBL,
HEOAHTPOIbl, MUTEKaHTPOMBI, HEAaHAEPTAIbIbI, KPOMAaHbOHIIBI,
YEJIOBEK  YMEJbI, YEJNOBEK MPSIMOXOJAIIHAM, UeJIOBEK
pasymubiii. IlpomykTuBHOE OOIIEHHE M B3aUMOJCHUCTBHE B
MPOIECCE COBMECTHOW YyUeOHOW JCSATEIBHOCTH C  Y4ETOM
MO3HIUH APYTHX YYACTHUKOB IIPH 00CYkKICHUH aHTPOTIOTeHe3a.
CamocTosTenpHas MH(POPMAaIMOHHO-TI03HABATEIbHAS
JESITEIbHOCTh C PA3IMYHBIMM HCTOYHHKAaMHU HH(poOpManuu od
AHTPOIIOTEHE3E, €€ KPUTHUYECKAas OLICHKA W HWHTEpIIpETALMs.
dopmupoBaHre COOCTBEHHOH MO3MLMH IO OTHOLICHHIO K
Ouosiornueckoil MHGOPMALUM, TOJYy4YaeMOM M3  Pa3HBIX
uctoynnkoB. Mcnomp3zoBanue cpencts UKT B pemenun
KOTHUTHBHBIX, KOMMYHHUKAaTUBHBIX U OPTaHU3AIIMOHHBIX 3a/1a4,
CBA3aHHBIX C U3Y4YEHHMEM BOIIPOCOB DBOJIOLUU YEJIOBEKA.
Pa3BuTHe MO3HABAaTENBHOTO HHTEPECA K U3YUEHUIO OMOJIOTHUH B
MIPOLIECCE N3YYEHHUS AOMOIHUTENFHOTO MaTepraia yaeOHIKa
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66.

I[BI/I)KyH_II/IC CHJIBI AaHTPOIIOI'€HE3a

OmnpeneneHue OCHOBONOJATAOIIMX IOHATHUH: COLMAJIbHbIE
(akTopsl AHTPOIIOTeHE3A: TpyaoBas NeSITENbHOCTD,
OOIIECTBEHHBI ~ 00pa3  JKM3HM, peYb H  MBIIUICHHE.
[IponykTBHOE OOIIEHWE W B3aWMOJIEHCTBHE B TIpoIlecce
COBMECTHOH y4eOHOM! IEATETLHOCTH C YUETOM MO3UIHUH IPYTUX
YYaCTHHUKOB pu 00CyXIeHNH aHTPOTIOTE€HE3a.
CamocTrosiTenpHas MH(POPMALMOHHO-TI03HABATEIbHAS
JESITEIbHOCTh C PA3IMYHBIMM HCTOYHUKAaMHU HHGOpManuu o0
aHTpOINOreHe3e, €€ KpUTHUYeCKas OLIEHKa W MHTEepIpeTalys.
®opMmupoBaHHEe COOCTBEHHOW TO3WIHMK IO OTHOIICHHIO K
OmoyormuecKo WHPOpPMAIMY, TONy9aeMOW M3  Pa3HBIX
UCTOYHMKOB. Pa3BuTHe M03HaBaTEIHHOIO HHTEPECA K U3YUEHUIO
OMoJIOTUH B TIpoliecce M3YUeHHsI AOTOJIHUTENFHOTO MaTepraia
yaeOHHKa

27

Ypok «lllaru B MEOUIIUHY»

OrneHnBaHKUE POJIM OMOIOTUYECKUX OTKPBITHH U COBPEMEHHBIX
HCCIEIOBAHUA B pa3BUTUM HAyKH M B IPaKTUYECKOU
JIESITEJIBHOCTH JIFOJICH, CBA3aHHOM ¢ MeaunuHoi. OlleHuBaHUE
MPAKTHYECKOTO M OSTHYECKOTO 3HAYEHUS COBPEMEHHBIX
HCCIIeI0BaHUN B OMOJIOTUH, MEAUILIUHE, SKOJIOTHH U Ap. AHAIHU3
1 UCIIOJIb30BaHHUE B PELICHUM YYEOHBIX M HCCIIEAOBATEIbCKUX
3agad  MHQOpMAMM O COBPEMEHHBIX HCCIEOBAHUSX B
Ouosoruy, MeAMLMHE M  SKoioruu. Vcmosib3oBaHue
MpHOOPETEHHBIX KOMIETEHIIMI B MPAKTUYECKOHN JEsTeIbHOCTH
W TOBCEJHEBHOW JKWM3HK s (OPMHPOBaHHS  OIBITA
JIeSITEIIbHOCTH, TPEIIECTBYIOIIEH PO ecCHOHANBHON
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dopMUpPOBaHKE YEITOBEUSCKHUX Pac

Omnpenenenue OCHOBOIIOJIArakOIINX MOHATHN: pacsr:
€BpOIEONTHAS,, MOHTOJIOU/IHAs, aMEPUKAHOHIHAS, HETPOUAHAS,
aBCTpaJlonJHas; pacus3M. [IpogykTHBHOE  OOILIeHHE |
B3aWIMOJCWCTBAE B  IPOIECCE COBMECTHOMH  y4eOHOU
JIEATEIbHOCTH C YYETOM IO3ULMUH OPYyrUX YYAaCTHHKOB IIpU
00CyXIIeHUH AHTPOIIOT€HE3A. CamocrosTenpHas
nHGOPMALMOHHO-TI03HABATEIbHAS JIEATENBHOCTD c
Pa3nUYHBIMYA UCTOYHUKAaMHU HHPOPMAaLUK 00 aHTPOIIOTeHE3e, €
KpUTHUYECKas OLEeHKa U wuHTepnperanus. DopmupoBaHue
COOCTBEHHOM MO3MLHUH [0 OTHOUIEHHIO K OHOJIOTHYECKOM
nHbOpMaLMK, IOJy4YaeMOHM M3  pasHbIX  HMCTOYHHKOB.
Ucnons3oBanue cpeacts MKT B penieHMHM KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX M OPraHU3al[MOHHBIX 33/1a4, CBSI3aHHBIX C
A3y4YeHHEM BOINPOCOB JBOJIOLIMHM  4ejoBeka. Pas3urhe
M03HABATEILHOTO MHTEpEca K U3yYCHUIO OMOJIOTHH B TIPOIIECcCe
W3y4YeHUsl IOTIOJIHUTEIHHOTO MaTepralia yueOHHKa

29

Poupb yenoreka B Ouochepe

OnpeneneHrne OCHOBOIIOJATAIOMIETO IMOHATHA: YCTOWYHBOE
pazButue. IIpoaykTuBHOE OOIIEHWE W B3aUMOJCHCTBHE B
MPOIIECCE COBMECTHOW YYEeOHOW JEeSATeNFHOCTH C Y4YETOM
MTO3UINH IPYTHX YYACTHUKOB IPHU OOCYKACHUU POJIH YEIIOBEKa
B ouochepe. CamocTosiTenpHas WHPOPMAITHOHHO-
MO3HaBaTeNIbHAs NIE€ATEIbHOCTh C Pa3IMYHBIMU HCTOYHUKAMU
nH(pOpMaIMU O POIIM 4YeJoBeKa B Omocdepe, e€ KpuTHUeCcKas
OllCHKa W wuHTepnperanus. PopMupoBaHue COOCTBEHHOU
MO3WIIMK IO OTHONICHWIO K OHoornveckoir uH(opMmarmy,
MI0JIy4a€MOW U3 Pa3HBIX HCTOUYHHKOB.

OgBjazieHde METOJIaMH HAYYHOI'O IO3HAHHUS, HCIIOJIb3YEeMBbIMU
Ipy OMOJIOTUYECKHUX WCCIICAOBAHUSAX B MPOIECCE BHITIOIHEHUS
y4e0HO-HCCIIeIOBATEIHCKOTO MPOCKTA «Ormenka
AHTPOIIOICHHBIX M3MEHEHMM B Ipupoje». Pa3Burhe yMmeHUs
OOBSCHATH  Pe3yNbTaThl OHMOJIOTHMYECKHX DKCIEPUMEHTOB.
Pa3BuTHEe MO3HABATEIBHOTO UHTEPECA K U3YYCHUIO OMOJIOTHUY B
mporiecce M3y4eHHsl JOMOJHUTEILHOTO MaTeprana yaeOHIKa
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O6o0maronuii ypok

Tect

CaMOCTOSATENNbHBI ~ KOHTPOJIh W KOPPEKIWs  y49eOHOH
JIESITSIILHOCTU C UCIIOJIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB
JUTSL TOCTHYKCHHUSI TIOCTABJICHHBIX IICJICH U pealn3alliy IIaHOB
JeSITEITbHOCTH.

JleMOHCTpalnusi  HABBIKOB  IIO3HABATENBHON  peeKcum.
[IponykTrBHOE OOIIEHWE W B3aWMOJEHUCTBHE B IIPOIECCE
COBMECTHOH y4eOHOMW IEATETLHOCTH C YIETOM IMO3UIHN APYTHUX
Y4aCTHUKOB JACATCIIBHOCTH. Z[GMOHCTpaHI/ISl BJIaACHUS
SI3BIKOBBIMH ~ CPEICTBAMH.  YBEPEHHOE  HCIOJIb30BaHME
OMOJIOTUYECKOW TEPMHHOJOTHMH B TMpelesiax H3yYeHHOTO
MaTepuasa TeMBI

67.

Pe3epBHbIii ypok

68.

PesepBHBIH ypok

KOHcy.]'IbTaIII/lI/I U JUATHOCTUIECCKOEC TCCTUPOBAHUE

Koncynpranun

I[I/IaFHOCTI/I‘leCKOe TECTUPOBAHUC

KonrtponpHas pabota

I[I/IaFHOCTI/I‘leCKOe TCCTHUPOBAHUC

KonrtponpHas pabota
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

— Vuebnoe nocobue Ilaceunmk B.B., Kamenckuit A.A., Py6roB A.M. u nap./mox pen.
[Taceunuka B.B. buonorus. (yrmyOnennslii ypoBeHb) 11 kmacc. - M.: AO «M3marenbcTBO
«IIpocsemienuey, 2022

— Vuebnoe nocobue Ilaceunmk B.B., Kamenckuit A.A., Py6roB A.M. u nap./mox pen.
[Taceunuka B.B. buonorus. (yrmyOnennslii ypoBeHb) 11 kmacc. - M.: AO «M3marenbcTBoO
«IIpocsemienuey, 2022

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

— QenepanbHas pabodass TporpaMMa OCHOBHOTO o0mero o0Opa3oBaHHs —TpeaMera
«buonorusy (6a3oBbiit ypoens) 1 10-11 kimaccoB o6pa3zoBaresibHbIX oOpranu3anuii.— M, 2023;

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBl MU PECYPCbl CETHU
HMHTEPHET

— OOpa3zoBarenbHbli  mopTann  «BupTyanpHas  ImIKoja», coAepXkamuid  CBOOOIHO
pacnpocTpaHsieMbie 00pa30BaTelbHBIC PECYPChl U 00pa3oBaTeIbHBIC PECYpPChI, pa3paboTaHHBIC
corpynaukamu YOV «ULI LHOAVIB», sBnstomuecs WHTEIJIEKTYadIbHOM COOCTBEHHOCTHIO
YUPEKACHUS, pa3MeIieHHOM Ha oOpa3oBarenbHoit miarpopme MOODLE (URL: https://vsdo.ru)

— bubnmuoreka [JOK

10 kmacc - URL: https://lesson.edu.ru/06/10
11 knacc - https://lesson.edu.ru/06/11

— Oo6unaxo 3uanuii (URL: https://oblakoz.ru/)0



