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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo GuosiorMu Ha YpoBHE cpeaHero olrmiero oOpa3oBaHus pa3paboTaHa HA OCHOBE
@enepanpHoro  3akoHa ot 29.12.2012  Ne 273-@3 «O6 oOpa3zoBanuu B Poccuiickoii
Oenepaunn», PI'OC COO, Konueniuu npemnoaasanus yueoHoro npeamera «bronorus» u 0CHOBHbBIX
M0JIOXKEHUH (pefiepanbHON pabouelt porpaMMbl BOCIIUTAHUS.

VYuebnblii npenmer «buonorus» yrimyonéanoro ypoHs uiydeHust (10—11 kmaccer) sBisiercs
OJIHUM U3 KOMIIOHEHTOB MpeAMeTHOM obnactu «EcTecTBEeHHO-HAay4Hble mpeameTs». CoriacHo
nosioxkeHnsiMm ®I'OC COO mpoduinbHbIe yaeOHbIE MPEAMETHI, U3ydaeMble Ha yriyOJIEHHOM ypOBHE,
SIBJISIIOTCA  c1ocoOoM  nuddepenmmanuu oOydeHus Ha YpOBHE CpenHero oO0miero oOpa3oBaHHs U
MpU3BaHbl 00ECHEYNUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOLIMM, CPEJHUM OOILIUM, CPEIHUM
npodeccroHaIbHBIM M BBICHIUM 00pa3zoBaHueM. B To jxe Bpems KaKIblii U3 3TUX Y4eOHBIX IPEIMETOB
JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE peEIIeHHe O00pa30BaTENIbHBIX, BOCHUTATENBHBIX U
pa3BHUBAIOIIMX 3a/1a4, CBA3aHHbBIX ¢ IpodopreHTaIel oOyJaronxcs 1 CTUMYJIMPOBAHUEM MHTEpeca
K KOHKPETHOMW 00JIacTM HAy4yHOTO 3HAHHUs, CBSI3aHHOTO ¢ OWOJIOTHEH, METUIIMHOM, HKOJIOTHEH,
MICUXOJIOTHEH, CIOPTOM UIT BOEHHBIM JIEJIOM.

[Tporpamma mo 6mosorMHM AAET NMpEACTaBICHUE O LIEH U 3a/1a4aX U3y4YeHUsl yaeOHOTO IpeaMeTa
«buonorus» Ha yriyOonéHHOM YpOBHE, OmpenenseT o0s3aTeNbHOe (MHBAPUAHTHOE) NPEAMETHOE
CoJiepKaHne, ero CTPYKTYPHPOBAHHE IO pa3liesiaM U TeMaM, pactpeiesieHne Mo Kiiaccam, peKOMEHIyeT
MOCIIEIOBATEIIFHOCTh U3YUeHHS Y9eOHOTO MaTepHraia ¢ y46TOM MEeXIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTHKA y4eOHOTO TIpoIlecca, BO3PACTHBIX OCOOCHHOCTEHW oOydwaromuxcs. B mporpamme
no OHOJIOTHM pEaJu30BaH MPUHLIUI IPEEMCTBEHHOCTH C HW3Y4Y€HHEM OHOJIOTHUHM Ha YpOBHE
OCHOBHOTO oOmmero oOpa3oBaHus, Omarofaps 4YeMy TNPOCMATPUBACTCS HAMpPaBICHHOCTh Ha
MOCJIEYIONIEe pa3BUTHE OMOJOTHYECKUX 3HAHUM, OPUEHTUPOBAHHBIX HAa (POPMUPOBAHUE €CTECTBEHHO-
HAayYHOTO MHPOBO33PEHHUS, FIKOJIOTUYECKOTO MBILIUICHHUS, IPEACTABICHUH O 3I0pOBOM 00pa3e >KU3HH, Ha
BOCIIUTAaHHE OCPEKHOTO OTHOIICHUSI K OKPYXKAIOIIeH MpUpoaHON cpene. B mporpamme mo Ouosioruu
TaKKe TOKa3aHbl BO3MOYKHOCTH y4eOHOro mpeamera «buosorus» B peanmsainuu TpedoBanuii ®I'OC
COO k nmnaHupyemMbIM JIUYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yiabTaTaM OO0ydeHHs U B
(GbopMHUpPOBAaHMM OCHOBHBIX BHJOB YU€OHO- [103HABATEIbHOW JESITENBHOCTH OOydaroluxcs 110
OCBOCHHIO COJIep KaHMsI OMOJIOTUYECKOT0 00pa3oBaHus Ha YPOBHE CPeIHEro o01ero oopa3oBaHus.

VYueOusplii mpenmer «buosiorus» Ha ypoBHE cpenHero oOmero oOpa3oBaHHUS 3aBEpIIACT

Oouosoruueckoe oOpa3oBaHHE B IIKOJE W OPUEHTHUPOBAH HA pacCIIUpEHHE M yriayOlieHue 3HaHUMN
oOyuaronuxcs O XKUBOHM MPUPOJIE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHOW OMOJOTHU, SMOPHOJIOTHH U
OMOJIOTHH Pa3BUTHs, TCHETUKH, CEIEKIINN, OMOTEXHOJIOTHH, BOJIIOIMOHHOTO YUEHHUS U KOJIOTHH.

N3yuenue yueOHoro mpenmera «buonorus» Ha yriiyOI€HHOM YpPOBHE OpPHUEHTHPOBAHO Ha

MOATOTOBKY OOYYaOIIUXCS K MOCIEAYIOIIEMY MOJTYYeHHUI0 OHOJIOTHYECKOro 00pa3oBaHus B By3aX H
OpraHM3alusax cpeaHero mpodeccrHoHaabHOro obpa3zoBaHusa. OCHOBY €ro cojAep)KaHHsl COCTABIISET
cuctemMa OMOJOTMYECKUX 3HAHUMU, MOJYYECHHBIX MPU H3YyYCHHH OOYYaIOIIMMHUCA COOTBETCTBYIOIIMX
CHCTEMaTHYECKHX pa3zesioB OMOJIOTUM HA YPOBHE OCHOBHOTrO o01ero oopasosanus, B 10—11 kmaccax
9TH 3HAHUS TONy4aloT pa3BuUTHE. Tak, pacmMpeHbl W YriIyOleHbl OHOJIOTUYECKUE 3HAHUS O
pacTeHMsIX, KUBOTHBIX, Tprbax, OakTepusX, OpraHu3Me uYejaoBeKa, OOIHUX 3aKOHOMEPHOCTSIX YKU3HU,
JIOTIOTHUTEIHHO BKJIIOYEHBI OHOJOTHYECKHE CBEICHHUS MPHUKIAJHOTO M TOMCKOBOTO XapakTepa,
KOTOpBIE MOYKHO HCHOJIB30BaTh KaK OPUEHTHUPHI JUIA MOCIEAYIONero Beibopa npodeccuu. Bo3moxna
TaK)Ke MHTErpanus OWOJOTUYECKHX 3HAHWK C COOTBETCTBYIOIIMMHU 3HAHHUSMH, TOTYYCHHBIMH
00yJaroIMMMUCS TIPU U3YIeHUU(DU3UKHU, XUMUHU, TeoTpapui 1 MAaTEeMAaTUKU.

CrpykTypa mporpamMMmbl MO OHOJIOTMH OTpakaeT CHCTEMHO-YPOBHEBBIH M HBOJIIOIMOHHBIN

NOIX0Abl K u3ydeHuto Ouosioruu. COrjacHO UM, U3y4alOTCd CBOWCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIE IS )KUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHHU3aIMH, YBOJIOIUUA OPTAaHUYECKOTO MU



3emite, coXpaHeHHsI OMOJOTMYECKOro pasHooOpasus mianeThl. Tak, B 10 kimacce M3y4aroTcsi OCHOBBI
MOJICKYJISIPHOU ¥ KJIETOYHON OHOJIOTHH, SMOPHOJIOTHH M OWOJIOTHH Pa3BHUTHsI, TCHETUKH U CEJICKIUH,
OMOTEXHOJIOTHH U CUHTETUYECKOW OMOJIOTHH, aKTYaATM3UPYIOTCS 3HAHUS 00YJarOIMUXCs M0 OOTaHHKE,
300JIOTHH, aHATOMUH, (pu3monoruu uenoBeka. B 11 kiacce M3ydaroTcs SBONIOIMOHHOE YYCHHE,
OCHOBEI 3KOJIOTHH U YUYeHHUE 0 Onocdepe.

VYuebnblii mpeamer «buomorus» mpu3BaHa 00ECHEYUTh OCBOCHHE  OOYYAIOUTUMHUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, WJEH, NMPUHIMIIOB U TPAaBHII, JIKAIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUpA, 3HAHUH O CTPOCHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KIIETKH,
OpraHusMa, TMOIYJSAINH, OWOIICH03a, HSKOCHCTEMBI, O BBIJAIOIIUXCA HAYYHBIX JOCTHXKCHUSIX,
COBPEMEHHBIX HCCJIEOBAHUAX B OHOJIOTMH, TMPUKIATHBIX aCIEeKTax OuoJiornyeckux 3HaHui. s
Pa3BUTHS W NOJUICp)KAaHHUS MHTEpeca, 00yJaronmxcss K OMOJIOTHH HapsIy CO 3HAYUTENBHBIM 00BEMOM
TEOPETHUYECKOTO MaTepHaia B COJACPKAHWU MPOTPaMMBI 10 OMOJIOTHH MPETyCMOTPEHO 3HAKOMCTBO C
WCTOpPHEH CTAHOBJICHUS M PA3BUTHUS TOM WM MHON 0ONacTH OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX H
3apyOEKHBIX YIEHBIX B pEIICHUE BOKHEHIITNX OMOIIOTHYECKUX U IKOJIOTHIECKUX TIPOOIIeM.

Heab wm3ydenus ydeOHOTO mpeamera «buonorus» Ha yriryOJEHHOM YpOBHE — OBIIQJICHUE
00yJaromuMucs 3HAHUAMH O CTPYKTYPHO-(PYHKIIMOHAIBHOW OpraHM3aliy >KUBBIX CHCTEM pPa3HOTO
panra W TpuUOOpeTeHHe YMEHHWH WCIONB30BaTh ATH 3HAaHUS B (OPMHPOBAHWM HMHTEpeca K
omnpenenEHHo obmacTu mMpodhecCHOHATBHON JEATENHHOCTH, CBSI3aHHOW C OHOJIOTHEH, WM K
BBIOOPY Y4eOHOTo 3aBe/eHus ISl MPOJIOJKEHUS] OMOIOTMUECKOT0 00pa30BaHMUsI.

JlocTiokeHne Ienu u3ydeHHus ydeOHoro mpenmera «buonorus» Ha yriryOn€HHOM YpOBHE
o0ecrieunBaeTCsl peIeHHEM CIISAYIOINX 3a4a4:

OCBOEHHE OOYYaIOUIMMUCS CUCTEMbl OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX OHOJOTHYECKHX
TEOPUSIX, KOHLEMIHUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TpaBHIIaX, COCTaBIISIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa; O CTPOCHUH, MHOTOOOpa3HK U 0COOEHHOCTAX
OMOJIOTHUECKNX CHUCTeM (KJIeTKa, OpraHu3M, IMOMyJsuus, BHUI, OHOreoleHo3, Ouocdepa); o
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

03HAaKOMJICHHE OOYYaIOIIMUXCS ¢ METOJaMH TO3HAHMS KUBOW MPUPOJBI: UCCIIEIOBATEIBCKUMU
METO/JaMU OMOJIOTMYECKUX HAYK (MOJEKYISIPHOM U KIETOYHOM OMOJIOTHH, SMOPHUOIOTHH U OUOJIOTHH
pa3BUTUS, TEHETUKH M CEJCKIUU, OWOTEXHOJIOTUM U CHUHTETHYECKON OHMOJOrHH, MaJeOHTOJIOTHH,
9KOJIOTMH); METOJAMH CAMOCTOSITEILHOTO MPOBEICHUSI OMOJIOTMUECKUX HCCIeIoBaHui B Jaboparopun
U B pupojie (HaOmoieHne, n3MepeHue, SKCIIepUMEHT, MOJICIMPOBAHNE);

OBJIaJIcHUE OOYYaroIMMHCS YMEHHUSIMU: CaMOCTOSITEJIbBHO HaXOJWTh, AaHAJIU3UPOBATh H
UCII0JIb30BAaTh OHOJOTMYECKYI0 HH(GOPMAINIO; MOJb30BAThCsl OMOJOTHYECKOW TEPMUHOJIOTHEH U
CUMBOJIUKOMW; yCTaHABIMBATh CBSI3b MEXAY Pa3BUTHEM OHOJOTHH M COLMALHO-3KOHOMHYECKUMH U
HKOJIOTHYECKUMHU MPOOIeMaMH YeJIOBEUeCTBA; OLIGHWBATh  MOCIEACTBHS  CBOEH  JEATEIbHOCTH
o OTHOIICHHUIO K OKPYXKAIOUIeH MPHUPOJHON cpene, COOCTBEHHOMY 3J0POBBIO H 3I0POBBIO
OKPY)KAIOIIUX JIOfiei; O0OOCHOBBIBATH M COONIONATh Mephl NPOPUIAKTHKU HWHOEKIHMOHHBIX
3a00JieBaHMIA, TpaBUiia TIOBEACHUS B TMpupoae U obecnedyeHus OE30MacCHOCTH COOCTBEHHOMN
KU3ZHEJCATCIbHOCTH B YPE3BBIYANHBIX CHUTYalMsIX HPUPOJHOTO M TEXHOTEHHOIO XapakTepa;
XapaKTepH30BaTh COBPEMEHHBIE HAay4HbIE OTKPBHITHSB 00JacTU OHMOJIOTHH;

pa3BuTHe Yy OOydYaromuxcs HHTEUIEKTYalbHbIX M TBOPYECKHUX CHOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIIAIOIIUMUCS OTKPHITUSIMA U COBPEMEHHBIMU

HUCCICIJOBaHUAMH B 6PIOHOFI/II/I, peaiacMbIMH CHO HpO6HeMaMI/I, METOI0JIOTHEH OHOJIOrUYECKOrO
HCCIICA0BaHUsA, MPOBCACHUA SKCIICPHUMCHTAJIbHBIX HCCHGHOB&HHﬁ, peaicHuAd OMOJIOTMYECKHUX 3aaad,
MOJCINPOBAHUSA OHOJIOTHYECKUX O0OBEKTOB U mpouecCoOB;

BOCIIMTaHUC Y 06yqaloumxc;1 IIECHHOCTHOT'O OTHOIIEHUS K >XUBOU npupoac B LCJIOM U K
OTJEIbHBIM €€ 00BbEKTaM U SBJICHUSAM,; (I)OpMI/IpOBaHI/Ie 3KOHOFI/I‘-ICCKOI>'I, T€HEeTHYSCKOM rpaMOTHOCTH,
O6H.ICI>1 KYJIBbTYpPBI IOBECACHUA B IIPUPOAC; UHTCTPATUNUCCTCCTBCHHO-HAYYHBIX 3HaHHI>i;

HpI/IO6peTCHI/IC O6y‘{aIOH_[I/IMI/IC$I KOMIICTCHTHOCTU B PpPAallUOHAJIBHOM MPUPOAOIIOJIL30BAHUN



(cobmofienne TpaBuIl MOBENIEHHS B MPHPOJIE, OXPAaHbI BHJIOB, SKOCHCTEM, Ouocdepsl), COXpaHEHUU
COOCTBEHHOTO 3/I0POBbSI M 3I0POBbS OKPYXKAIOUIMX JItoAeH (coOmoneHust Mep NpoQpHIaKTUKH
3a0oneBanmii, oOecrieueHne OE30MACHOCTH JKU3HEACATEIBHOCTH B YPE3BbIUYANHBIX CHUTYalMsIX
INPUPOJHOTO U TEXHOTEHHOTO XapakTepa)  Ha OCHOBE UCTIOJIb30BaHHS OMOJIOTHYECKUX
3HAaHUH W  YMEHUMB IIOBCEHEBHOW KU3HH;

CO3/IaHME  YCIOBHHA  JUIi  OCO3HAHHOTO  BBHIOOpa  OOyYArOIIMMHUCS  WHIMBUAYAJIHHOU
o0pa3oBaTeNbHOW  TPAaeKTOPUH,  CHOCOOCTBYIOMIEH  MOCHIEAyIOImEeMy  HpogdecCHOHATLHOMY
CaMOOTIPE/ICICHUIO, B COOTBETCTBHH C MHIUBUAYaJIbHBIMH HHTEPECAMH U MOTPEOHOCTSMH PETHOHA.

OO011iee YKCII0 4acoB, PEKOMEH/IOBAHHBIX JIJIsl U3YUEHHsI OMOJIOTHHU Ha yriyOleHHOMYpoBHe, — 204
yaca: B 10 xiacce — 102 yaca (3 yaca B Henento), B 11 kinacce — 102 gaca (3 gaca B Heziemio0).

OT60p opraHu3anMoHHBIX (HOPM, METOJOB M CPEICTB OOyUYEeHUs] OMOJIOTHH OCYIIECTBIISIETCS €
yu€ToM crenu(uKd  ero CcojAepKaHus W HaNpaBICHHOCTH HAa MPOJIOJDKEHHE OMOJIOTHYECKOTO
00pa3zoBaHus B OpraHu3aIisax CpeaHero npoheccCuoHaIbHOTO U BBICIIIET0 00pa30BaHMUS.

OO0s13aTeNIbHBIM  YCIIOBUEM IMpU OOy4eHUM OHOJIOrMU Ha YriIyOJIEHHOM YpOBHE SIBIISETCS
npoBeieHne TabOpaTOPHBIX M MPAKTHUECKHX paboT. Tarke ydacTue 0OydarONMIMXCsl B BBITIOJTHEHUH
MIPOEKTHBIX W y4eOHO-HMCCIIE0BAaTENILCKUX padoT, TeMaTHKa KOTOPBIX ONpEICTSeTCs YJUTEIeM Ha
OCHOBE MMEIOIINXCSI MATEPUATBHO-TEXHUUIECKUX PECYPCOB i MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKXAHUME OBYYEHUA

10 KJIACC

Tema 1. Buosorusi Kak HayKa

CoBpemeHnHast OuoJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkas wuctopus pa3BUTHS OHOJIOTHH.
buonoruveckne Hayky u u3ydaeMbie UMU MpoOsieMbl. yHIaMeHTaNbHbBIC, TPUKIIAIHBIC H TIOUCKOBBIC
Hay4HbIE UCCIICIOBAHUS B OMOJIOTUH.

3HaueHue OWoJoruM B (DOPMHUPOBAHMH COBPEMECHHON €CTECTBEHHO-HAYYHOW KApTHUHBI MHpA.
[Ipodeccun, cBs3anHble ¢ Ouosiorvei. 3HaueHWEe OWOJIOTMUB MPAKTUUYECKOMN JESITEIbHOCTH
YEJIOBEKa: MEJIUIIMHE, CETHCKOM XO035UCTBE, MPOMBIIIJIEHHOCTH, OXPaHE MPUPOIbL.

JleMoHCTpanuu

[Toptpetsl: Apucrorens, Teodppact, K. Jlunneir, XK.b. Jlamapkx, Y. [apsun,VY. TI'apseii,
I Mennens, B.U. Bepnanckuii, W.II. IlaBmoB, WN.MA. Meunuxkos, H.1. Basunos, H.B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, JI.K. benses.

Tabmuis! 1 cxeMbl: «CBsi3b OMOJIOTHU € APYTUMU HayKaMuy, «Cructema OHOI0rH4ecKUX HAYK.

Tema 2. )KuBble cuCTeMbI U UX U3yYeHHE

JKuBpie cucTeMbl Kak TpeaMeT u3ydeHus Ouosioruu. CBOWCTBA KHUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEIOCTHOCTh, CIOXHOCTh M YHOPSIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAaMOOPTaHM3aIMs, CAMOBOCIPOM3BEICHHUE, Pa3IPAKUMOCTh, H3MEHUYMBOCTb, POCT U
pa3BUTHE.

YpoBHM  OpraHuzalldd  KUBBIX  CHUCTEM:  MOJICKYJSPHBIA,  KIETOYHBIA, TKAHEBBIH,
OPraHW3MEHHBIN, TOMYISAIIMOHHO-BUIOBOM, AKOCHCTEMHBIN (OMOTEONCHOTHYECKH), OHOC(EPHBIN.
[Ipoueccel, mpoucxoasmire B XUBBIX cucTeMax. OCHOBHbIE MpU3HAKHU kHUBoOro. JKusHpb kak Qgopma
cyliecTBoBaHMs Marepuu. Hayku, nzyuaromniue >kMBble CUCTEMBI Ha Pa3HBIX YPOBHSX OpraHU3alllu.

N3yuenne >kuBBIX cHCTEeM. Mertoasl Ouosiorudeckoil Hayku. HaOmronenwe, u3MepeHHe,
SKCIEPUMEHT, cUCTeMaTh3alus, MeTaaHanus. [loHATHE O 3aBUCUMON M HE3aBUCUMOW IMEPEMEHHOM.
[TnanupoBanue skciepumenta. [loctaHoBka u npoBepka runote3. HyneBas rumote3a. [lonstue
BBIOOpDKM U €€ 1ocToBepHOCTh. Pa3Opoc B Ouonormueckux AaHHbIX. OlEHKa JOCTOBEPHOCTH
MOJIyUEHHBIX  pe3yibTaToB. [IpuuMHBI HMCKaXEHUS  pPe3ylbTaTOB  JKcHepuMeHTa. [loHsTue
CTaTHUCTUYECKOTO TECTa.

Hdemonctparmu  Tabmuubl u  cxembl: «OCHOBHBIE TIPU3HAKU SKU3HH», «buomorunyeckue
cuctembl», «CBONCTBA )XKUBOW MaTepUn», «YPOBHU OpPraHU3AIMH KUBOM Mpupos», «CTpoeHue
KUBOTHOU KIeTKW», «TkaHU KUBOTHBIX», «CHCTEMBI OPraHoB YeJIOBEYECKOrO OpraHu3May,
«buoreonenos», «buochepa», «Meroapl u3ydeHHS KHUBOM Tpuponsl». OO6OpynoBaHHE:
naboparopHoe 000pyI0BaHUE AJIsl TPOBEACHUS HAOIIOACHNUN, N3MEPEHUH, SIKCTIEPUMEHTOB.
[IpakTryeckas paboTa

«HMcnonp30BaHuE pa3IMUHBIX METOJOB IPU U3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KiaeTku

Knerka — cTpykTypHO-(pyHKIIMOHAIBHAS €JUHULIA XKUBOTO. McTOpHs OTKPBITUS KIIETKH. PaboThI
P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Ilneiinen, P. BupxoB). OcHoBHbIE
II0JIO’KEHHSI COBPEMEHHOM KIETOYHON TEOPHUH.

Metoapl  MOJEKYISpHOH ¥ KJIETOYHOM  OHOJOrMM: MHUKPOCKONHUS, Xpomatorpadus,
aneKkTpodopes, METO MEUEHBIX aTOMOB, AuddepeHnanibHoe HeHTPUPYTrUpOBaHUe, KyIbTHBUPOBAHUE
KIETOK. M3yuenue @ukcuposanHvlx Kiemok. DIEKTpOHHas MUKpockonus. Kowngokanvhnas
Mukpockonus. Bumanvroe (npudicusnennoe) uzyuenue kiemox.

JlemMoHCcTpanuu




[Moptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K.M. bap. Tabmuter u
cxeMbl:«CBETOBOM MUKPOCKOID», «IJIEKTPOHHBIM MHKpOCKom» , «Mcropusi pa3BUTHUS METOJIOB
MHKPOCKOITHUIY.

O6opynoBaHue: CBETOBOH MHUKPOCKOI, MHKpPOTIPENaparbl pPAaCTUTEIbHBIX, >KUBOTHBIX H
OaKTepUATBHBIX KIICTOK.

IIpakTueckas paboTa
«3yuenue METOJIOB KJIETOYHOU ouosorun (xpomarorpadus, anexkTpodopes,
maddepennnansHoe nenTpudyruposanue, [1LIP)».

Tema 4. Xumuueckasi opranu3anus KJIeTKH

XHAMHYECKUM COCTaB KJIETKH. Makpo-, MUKPO - U YIbTPAaMHUKPO3JIEMEHTHl. Boma u e€ ponp Kak
pacTBOpUTENIS, peareHTa, y4acTue B CTPYKTYpPUPOBAHUM KJIETKH, TEIJIOpErynsauuud. MuHepajabHble
BEIECTBA KJIETKHU, UX Onosornyeckas posib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KieTku. buonornueckue nomumepsl. benkn. AMMHOKHUCIOTHBIN coCTaB
O6enkoB. CTpykTypbsl OenkoBoil Moiekynbl. IlepBuuHas cTpykTypa Oenka, MNENTHUAHAS CBS3b.
Bropuunas, TpeTruHas, yeTBepTUYHas CTPYKTYphl. [lenaTypauus. CBolictBa OenkoB. Kiaccudukanus
6enkoB. buonornueckue ¢pyHkiuu 6eakoB. [lpuonsi.

VYrneBoapl. MoHocaxapuipl, AWCaxapuabl, OJUTOCaxapuibl W Toymcaxapuabl. OOmuMN TUIaH
CTpOEeHUS U (PU3UKO-XUMHUYECKHE CBOWCTBA yriieBOJ0B. bronoruueckue GpyHKINM YTriaeBOAOB.

Jlunuaet. TunpodunbHO-THAPOGOOHBIE cBOMcTBA. Kiaccudukanus aunuaos. Tpuriaumepussl,

dbochomunuapl, BOCKH, cTepounbl. buomormdeckwe ¢yHKIuU aunuaoB. OOmue CBOMCTBA
OMOJIOTHYECKHUX MeMOpaH - TEKY4€eCTb, CIIOCOOHOCTH K CaMO3aMBIKaHHIO,
MTOJTYITPOHUIIAEMOCTb.

Hyxkneunosbie kucnotsl. JJHK u PHK. Ctpoenne HykinemHOBBIX KHCIOT. HykimeoTuapl.
[Tpunnun kommiementapaoctu. [Ipasmio Yapradda. Ctpykrypa JHK —



nBoOiiHas cnupanb. Mecronaxoxaenue u ouonornueckue ¢pynkuuu JJHK. Bugst PHK. ®@yaxmuu PHK
B KJIETKE.

Crpoenue monekynbsl AT®. Makpospruueckue cBsizu B Mosiekyne AT®. buonorumyeckue
GbyHKITII ATO. Boccranosnennsie MEPEHOCUHUKH, ux byHKIIMM B KIeTKe. /[[pyeue
nykneozuompupocgpamor (HT®). CexBenupoBanue JIHK. Memoowvl eenomuxu, mpanckpunmomuxu,
NnPOMeoOMUKU.

CrtpykTypHass Ouoyiorus: OMOXMMHYECKME W OWO(PU3NYECKHE WCCICIOBAHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYpBI OHOMOJIEKYA. Mooderuposarnue cmpykmypuvl u yHKYull 6UOMONEKYN U
ux xomnnexcos. KomnvlomepHulil ouzaun u OpeaHuyeckuti cunme3 OUOMONEKYN U UX HenpupoOHbIX
aHano208.

JlemoHcTpamu

[optpetst: JI. Tlomunr, k. Yorcon, @. Kpux, M. VYunkunc, P. ®panxiun,®. Canrep, C.
[Ipy3unep. )

Huarpammsl: «PacnipenenieHne XUMUYECKHX 3JIEMEHTOB B HEKHBOW MPHUPOJAECH,
«Pacnpenenenne XUMUYECKUX IEMEHTOB B )KUBOU ITPUPOIEN.

Tabmuis! u cxemsl: «Ilepuoauueckas Tabaua XMMUYECKUX 3JIEMEHTOBY,
«CtpoeHne MoJeKyiIbl BOAb», «BemiecTtBa B coctaBe opranu3smMoBy», «CTpO€HHE MOJIEKYJbl OelKay,
«CTpyKTYpel OE€IKOBOM MOJIEKYIbD», «CTpoeHHEe MOJIEKYJd YIJIeBoaA0B», «CTpoeHHne MOJIeKY
nunuoBy», «HykinenHoBbie KUCI0Th», «CTpoeHne MoeKyabl ATO.

O6opynoBaHue: XMMUYECKas OCyAa U 000pyI0BaHHeE.

JlabopaTtopHas pabota «O0Hapy)eHHE OSIKOB C TTOMOIIBbIO Ka4eCTBEHHBIXPEAKITAN.
JlabopatopHasi paGorta «MccienoBaHue HYKIEHHOBBIX KHCIOT, BBIICICHHBIX H3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema S. CTpoenne u QyHKIIMHU KJIETKH

Tunel KieTok: »sykapuoTHyeckas U mpokapuoTuueckas. CTpyKTypHO- (PyHKIMOHAJIbHbIE
00pazoBaHUs KICTKH.

Crpoenune mpokapuoTH4eckoi kieTku. Kiierounas creHka Oakrepuid u apxei. OcoOeHHOCTH
CTPOEHUS TeTepoTPOPHON U aBTOTPO(PHOMN MPOKAPMOTUYECKUX KIETOK. MecTo U poJib MPOKapHOT B
OHOLIEHO3aX.

Crpoenue u (GYHKIMOHUPOBAHME OJyKapuoTHueckoil kierku. [lmazmaruueckass memOpana
(mna3manemma).  CTtpykTypa  Iuta3mMaTHdeckod  MeMOpanbl.  TpaHcmopT — BemiecTB — uepes
IJIa3MaTHYEeCKyl0 MeMOpaHy: mnaccuBHbIA (muddy3usa, ooOneryéHHas audQy3us), aKTUBHBIA
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIN TpaHcnopt). [lonynponumnaemocts memOpansl. PaboTa HaTpuii-
KaJIMEeBOT0 HAcoca. DHJIOIMTO3: MUHOIUTO3, aronutos3. DKk301uTo3. Kierounas crenka. CTpykTypa u
(GYHKIMH KIETOYHON CTEHKU PacTEeHUM, rpru0oB.

Huronnazma. [uro3ons. Lurockener. JIBwkeHue 1uTomuiasmel. OpraHoujpl KIETKH.
OpHoMeMOpaHHBIE OpraHoWbl KJIETKH: sSHAomiazMatuueckas cerb (JIIC), ammapar ['ombmxw,
JTU30COMBI, MX CTpoeHHe U (QyHKIuU. B3anmocBs3b



OJTHOMEMOpAHHBIX OpraHounoB KieTkd. CTpoeHHe TpaHYIAPHOTO peTUKylyma. Mexanuzm
nHanpasnenus: beaxos ¢ IIIC. Cunte3 pacTBopuMbIX OeinkoB. CHHTE3 KJIETOYHBIX MeMOpad. [ mamkuii
(arpanynsipHBIA) SHAOIUIaA3MAaTH4YEeCKUi peTukyiryM. CekperopHas (yHKuusa anmapara [ oybmxu.
Mooughuxayus benxos 6 annapame I onvoocu. Copmuposka benxog 6 annapame I onvoocu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyonu pactutenbHbIX Ki1eToK. Kinetounslit cok. Typrop.

[loslyaBTOHOMHBIE ~ OpPraHOWJbl  KIETKU: MUTOXOHAPUM, IUIACTUABL.  [Ipoucxoowcoenue
mumoxonopuii u naacmud. Cumobuoeenes (K.C. Mepeocrxosckuii, JI. Mapeynuc). Ctpoenne u QyHKITUU
MUTOXOHJIpUN u TutacTul. llepBUYHBIC, BTOPUYHBIE U CIIOKHBIC TIACTHABI (POTOCHHTE3UPYIOUIUX
3yKapuoT. XJIOPOIUIACThI, XPOMOILIACTHI, JICHKOIIACTHI BHICIIUX PACTEHU.

HememOpanusie opranouas! kieTku CtpoeHue U GyHKIUN HEMEMOpPaHHBIX OPIaHOUIOB KIIETKH.
PuGocomsl. Ilpomesxcymounvie ¢unamenmsi. MUKpoPUIAMEHTBI. AKmMuUHOBble MUKPODUIAMEHMbL.
MplleuHble KIETKU. AKMuUHO8ble KOMNOHEeHmMbl HeMbluieublx Kiemok. Mukpotpyoouku. Knetounslit
ueHtp. CTpoeHue W JBUKEHHE JKTYTUKOB U pecHHYeK. MUKpoTpyOouku muToIiazmel. LleHTpuosnsb.
bBenku, accoyuuposannvie c mukpoghunamenmamu u mukpompyoouxkamu. Momopmwie denxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapuoIlIa3Ma, SAPBIIIKY, UX CTPOCHUE U PyHKIUU. S nepHbIi
O0enkoBbIli  MaTpukc. [IpocTpaHCTBEHHOE pAacIONIOKEHHE XpOMOCOM B UHTep(da3sHOM sjpe.
Oyxpomamun u cemepoxpomamun. benku XpoMaTUHA — TUCTOHBL. JuHamuxa s10epHOU 0007104KU &
mumose. HAoepHuiti mpauncnopm.

Knerounsie BiiroueHus. CpaBHUTEIbHAsE XapaKTEPUCTHUKA KIETOK AYKapHOT (pacTUTEIbHOM,
KUBOTHOM, TPUOHOM).

JlemoHcTpamu

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl 1 cxembl: «CTpoeHHE JYKAPUOTHYECKOW KIETKN», «CTpoeHWE >KUBOTHOW KIIECTKHY,
«CTpoeHue pacTUTEIbHOU KIETKN», «CTpOCHUE MUTOXOHIPUNY, «SAapoy,

«CTpoeHue MPOKAPUOTUUECKON KIIETKI.

O6opynoBanue: CBETOBOM MHUKPOCKOTL, MHUKpOIpenaparsl PaCTUTEIBHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUalbHBIX KIETOK.

JlaGoparopHas paboTta «l3yueHue CTpoeHMsI KIETOK pa3jINYHbIX OpraHu3MoBy. [IpakTuueckas

pabota «M3yueHne CBOMCTB KIETOYHOW MEMOpaHBI».

Ha6opaTopHa;1 pa60Ta ((I/ICCJ'IG,Z[OBaHI/Ie Ija3sMoJin3a u JCIIIa3MoOJIM3a B
PACTUTEIIBHBIX KIICTKAX).

IIpakTHyeckas pa60Ta «I/I3yquI/Ie JBHXKXCHUA OUTOIIIIa3MBI B PaCTUTCIIbHBIX
KIICTKax».

Tema 6. OGMeH BelllecTB U NpeBpallleHNe JHEPTUH B KJIeTKe

AccuMWIALMS W JUCCUMWISIMS — JIBE CTOPOHBI MeTal0oim3ma. Tumbl oOMeHa BELIECTB:
aBTOTPOHBIA U TeTepoTpo(dHBIN. YuacTHe KUCIOpoJa B OOMEHHBIX Mpolleccax. DHEpreTHUecKoe
obecnieuenue kietku: mnpespameHue AT® B oOMeHHbIX Tporeccax. DepMEHTATHBHBIN XapakTep
peakiuii KIETOYHOro MeTabosn3Ma.



DepMeHThI, X CTPOCHHE, CBOWCTBA U MexaHu3M neicTBusa. Kodepmentosl. OTinumns GEepMEHTOB OT
HEOPraHMYeCKUX KaTaau3aTopoB. benku-akTHBaTopsl U OENKH - HHTHOUTOPBI. 3aBUCHMOCTb CKOPOCTH
(epMEeHTATUBHBIX PEaKuil OT pa3aIMYHBIX (PAaKTOPOB.

IlepBUYHBIN CUHTE3 OPraHUYECKUX BELECTB B KIETKE. POTOCUHTES. AHOKCULEHHBIUIU OKCULEHHDILLL
@omocunmes y b6akmepuu. Ceemocobuparoujue nueMeHmsl U NUSMeHmMyvl peaKryuoHHo2o yeumpa. Poib
XJIOPOIUIACTOB B Tiporiecce Gorocunrte3a. CBeroBas u TeMHoBas Ppazwl. Pomoovixanue, Cs., C4. u CAM-
munsl homocunmesa. [IpogykTuBHOCTH hoTOCHHTE3a. BrnusHue paznuuHblX (akTOpoB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHNe POTOCUHTE3A.

XemocuHTe3. Pa3HooOpa3me OpraHu3MOB-XEMOCHHTETUKOB: HUTPUPUIMPYIONIHE OaKTepuH,
xKene300aKkTepuu, cepoOaKTepun, BOJOPOIHBIC OaKTeprH. 3HAYCHUE XEMOCHHTE3A.

AnarpobHble opraHu3mbl. Bunel Opoxenus. [IponykTsl OpoxeHMsT M HMX HCHOJIb30BaHHE
4eJI0BEKOM. AHa3pOOHBIE MUKPOOPIaHU3MbI KaK 0OBEKThI OMOTEXHOJIOIMH U BO30OYIUTENN O0JIE3HEN.

AspoOHBIE OpraHu3Mbl. JTarbl dHepreTudeckoro oomena. [loaroroBurenbHbIi dTan. [ukonn3
— OECKUCIOPOIHOE PACIIETIIIEHUE TITFOKO3bI.

buonoruueckoe okuciaeHHe, WM KIETOYHOE JbIXaHue. Ponb MHUTOXOHIpUI B mpoleccax
ouosornueckoro okucienus. [{uknnueckue peakunu. OxucauTenbHOe GochopunupoBanue. IHepeus
Membpannoco  epaduenma npomonos. Cumnmez ATD: paboma npomounou ATD-cunmasoi.
[IpeumymmectBa a’spoOHOro myTH oOMeHa BemlecTB Inepen aHa’poOHbIM. ¢ (eKTUBHOCTh
SHEPreTHYecKoro oOMeHa.

JlemoHcTpamu

[Toptpertsr: Jx. [Tpuctin, K.A. Tumupsses, C. H. Bunorpaackuii, B.
A. Durensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmuubpr u cxembl: «DoOTOCHUHTE3», «IJHEpPreTHUeckuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenne GpepMeHTay, «XEMOCHHTESY.

Ob6opynoBanwue: CBETOBOM  MHUKPOCKOTI, o0opynoBaHue JUIE  TIPUTOTOBJICHUS
MOCTOSTHHBIX 1 BPEMEHHBIX MHKPOTIPETIapaToB.
JlabopaTopHas pabdora  «lM3ydeHme  KaTaTUMTHYECKOM aKTUBHOCTH  (pepMEeHTOB

(Ha mpuMepe aMuIIa3bl WK KaTanasbl)y.
JlaGoparopHas pabota «l3yueHue QepMEeHTATUBHOTO pACLICIUICHUsS I[EPOKCHAa BOJAOPOAa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).
JlaGoparopHas pabora «CpaBHeHHE MHpoleccoB (POTOCHHTE3a U XeMOocHHTe3a». JlaboparopHas
pabota «CpaBHEHHUE MPOLIECCOB OPOKEHUS U IBIXaHUS.

Tema 7. HacnencrBennasi uHgopManus v peaju3ainus eé B KJIeTKe

Peakuuu wmatpuyHoro cuHTte3a. [IpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUIX MaTPUYHOTO
cuHTe3a. Peanusanuss HacneAcTBeHHON uHGopManuu. ['eHeTHYecKuii KOJ, €ero CBOMCTBa.
Tpanckpunuuss — wmatpuunblii cunte3 PHK. IlpuHummbel TpaHCKpUNIMU: KOMILJIEMEHTAPHOCTH,
AHTUIIAPAIUIEIBHOCTh, aCUMMETPUUYHOCTb. Cospeganue mampuunvix PHK 6 sykapuomuueckou kiemxe.
Hexooupyrowue PHK.



Tpancnsmus u e€ sranel. Yuactue TpancrnoptHeix PHK B OuocuHTese Oenka. YcioBus
ouocunresa 6enka. Koguposanue amuHokucioT. Posb pubocom B GnocunTezedernka.

Coepemennvie npeocmasnenuss o cmpoeHuu 2eHos. OpraHuzalus TI'e€HOMa Y IPOKApUOT
U 9yKapuoT. Perynsius akTUBHOCTH IeHOB y npokapuotT. 'mmorte3za omepona (®. IKako0, K.
Mano). Monekynapuvle Mmexanuzmvl IKcnpeccuu 2eHo8y sykapuom. Ponv xpomamuna 6 pecynayuu
pabomol eenos. Perynsnns 0OMEHHBIX MPOLIECCOB B KieTke. KileTouHslit romeocTas.

Bupycsl — Hekinerounsie (OpMBI JKM3HM W OONMraTHele mapasuTbl. CTpOeHHE MPOCTHIX M
CIIOXHBIX BUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusnennviti yuxn /[HK-codepacawux supycos,
PHK:-cooeporcawux supycos, bakmepuoghazos. ObpamuasmpancKkpunyus, peeepmasd, uHmezpasd.

Bupycurie 3a0o0sieBaHus yenoBeka, KHUBOTHBIX, pactenuit. CIIN/, COVID-19, conmnansHble 1
MEUIIMHCKUE TPOOIEMBI.

buoungopmamura: unmecpayus u ananus 6orvuux maccueos («bigdata») cmpykmypHvix
ouonocuueckux oaunvix. Hanomexnonocuu 6 6uonocuu u meouyuwe. Ilpoepammupyemvie ¢yHxkyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JlemoHcTpamu

[Toptpetsr: H.K. Konsuos, .M. UBaHOBCKUI.

Tabmuubr 1 cxembl: «buocuHTe3 Oenka», «['eHeTHMueckuit koa», «Bupych»,
«baktepuodarm. )

[IpakTnueckas pabota «Co3aHue MOAETU BUPYCay.

Tema 8. JKuzHeHHBIH UKJI KJIETKH

Knetounslit nuki, ero nepuoasl u peryasuus. Uarepdasza u Mmuto3. OCOOEHHOCTH IMPOLIECCOB,
npoTekaromux B uHTepdasze. IloarotoBka  kiIeTkm K  AeneHuro.  [IpecHHTETHYECKHA
(MOCTMUTOTUYECKH), CHUHTETHYECKUA W TIOCTCUHTETHYECKHH (MPEMUTOTHYECKUN) TEPUOIBI
nHTEep(Da3HI.

Marpuunbiii cuate3 JIHK — penmmkanus. [Ipunmunel permkanun JIHK: koMmiemeHTapHOCTS,
MOJIYKOHCEPBAaTUBHBIM CHUHTE3, aHTHNapauiedbHOCTh. MexanusMm perukanua JIHK. Xpomocowmsi.
Crpoenue xpomocoMm. Temomepsl W Telmomepaza. XPOMOCOMHBIH HAOOp KIETKH — KapUOTHIL.
JIMIIIONMAHBIN U raruiouAHbINH Habopbl XpoMocoM. ['oMonioruunbie XpoMocoMbl. [1os10BbIE XpOMOCOMBI.

Jenenue xietku — mMuto3. CTaguu MHUTO3a M IMPOUCXOJAAUINE B HUX HpoIecchl. THITbI MUTO3A.
Kapuoxkunes u nurokunes. buonoruueckoe 3HaueHne MUTO3a.

Perymsuus MutoTryeckoro 1ukia kietku. [IporpaMmmupyemas kineroynasi rudesb —anomnros.

Knerounoe smpo, xXpomMocombl, (yHKIHMOHalIbHAas TeHOMHUKA. Mexanusmovl nponugepayuu,
oughpepenyuposxu, cmapenus u euderu xiemokx. «Lugpposas rnemxa» — duounpopmamuueckue
MoOenu hYHKYUOHUPOBAHUS KIEMKU.

JleMoHcTpaumu

Tabmumer u  cxembl:  «OKu3HEHHBII UK~ KIeTKW»,  «Mwuto3»,  «CtpoeHue
xpomocomy, «Pemmmkanus JJHK».




OOopynoBaHKe: CBETOBOW MUKPOCKOI, MHKpOIpenaparbl: «MHUTO3 B KJIETKAXKOPEIIKa JIyKay.

JlaGopatopHas pabora «/3ydeHne XpoMOCOM Ha FTOTOBBIX MUKPOTIPETIapaTaxy.

JlaGoparopHas pabota «HaOnromenue MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JyKa(Ha rOTOBBIX
MHUKpOIIpenaparax)».

Tema 9. CTpoenne n GpyHKIIUM OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHS M KU3HEICATEIILHOCTH OTHOKJIETOYHBIX OpraHu3MoB. bakrepun, apxen,
OJTHOKJICTOYHBIE TPUOBI, OHOKIETOYHBIE BOJIOPOCIH, APYrHe MPOTUCTHI. KooHMaIbHBIE OpraHU3MBbI.

B3anMocBsI3p 4yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CHCTEMBI OPIaHOB.
OpranusMm kak eauHoe 1enoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTesbHas, MMOKPOBHAs, MPOBOJALIAL,
OCHOBHas, MexaHuuyeckas. OCOOEHHOCTH CTpoeHMs, (PYHKIMH U pacrloJiOKEHUs TKaHeld B opraHax
pacTeHui.

TkaHu KUBOTHBIX M 4YeloBeKa. THUNBI UBOTHBIX TKaHEH: SMUTENUAlbHAsI, COCUHUTENbHA,
MbllieyHasi, HepBHass. OCOOEHHOCTH CTpPOEHHUs, (QYHKUMHA W pACIOJIOKEHHUS TKaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TeéHEpaTUBHBIE OpraHbl pacTeHud. OpraHbl U CHCTEMBI OPraHOB
JKUBOTHBIX U 4YesloBeKa. DYHKIIMM OPraHOB M CUCTEM OPIaHOB.

Omnopa tena opranm3moB. Kapkac pacteHuil. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyHBbIil 1 BHyTpeHHNH cKeneT. CTpOEHUE U TUIIBI COEIMHEHHUS KOCTEM.

JIBI>KEHUE OpraHu3MOB. JIBU)KEHHME OJIHOKJIETOUYHBIX OPraHM3MOB: aMEOOUIHOE, KI'YTHKOBOE,
pecHuuHOe.  JIBJKEHME  MHOTOKJIETOYHBIX  PACTEHUH: TPONM3MBI M HACTHU. JIBHIKEHHE
MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBEKa: MblllleyHas cuctema. Pedruexc. CkeneTHble MBIIIIBI U UX
pabora.

IIntanue opranmsmos. IlormomeHue BOIBI, YIJIEKUCIOrO ra3a UM MHUHEPAIbHBIX BEILECTB
pactenussmu. [Iutanue >KUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPHUKIETOYHOE NUILeBapeHue. [Ilnranue
IIO3BOHOYHBIX JKMBOTHBIX. OTHENBl NUILNEBAPUTEIBHOTO TpakTa. IlumeBapurenbHble KEJE3bL.
[InmeBapuTenpHas CUCTEMA YEIIOBEKA.

Jpixanue opraHu3MoB. Jlpixanuwe pacteHuid. J[pixanue >xuBOTHBIX. Juddy3us razos uvepes
noBepxHocTh KieTku. KoxHoe papixanue. J[IpixatenbHas noBepxHocTb. JKaOepHoe u J€rovHoe
nbIxaHue. [IpIXxaHue MO3BOHOYHBIX JKMBOTHBIX M YEIOBEKAa. DBOJIIOLMOHHOE YCIOKHEHUE CTPOCHMS
JETKUX MTO3BOHOYHBIX KUBOTHBIX. J[pIXaTelbHAs cucTeMa 4esloBeKa. MexaHn3M BEHTWIALMHU JIETKUX Y
NTHUI] U MIIeKONIMTaoUMX. Perynsuus apixanus. JlpixareiabHble 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHCoOpT BEECTB y
*KUBOTHBIX. KpoBeHOCHas cuctema u €€ opranel. KpoBeHOCHast cucTeMa IO3BOHOYHBIX >KMBOTHBIX U
yenoBeka. Cepzle, KpOBEHOCHBIE cOCYIbl U KpoBb. Kpyru



KpOBOOOpalIeHUs. DBOJIOIHMOHHBIE YCIOXHEHHS CTPOCHHUS KPOBEHOCHON CHCTEMBI IMO3BOHOYHBIX
KHUBOTHBIX. PaboTa cepama u e€ peryasmus.

Brigenenue y opranusmoB. Beigenenue y pacrennil. Boigenenue y »kuBoTHbIX. COKpaTUTEIbHBIE
Bakyosu. Opransl BbiieneHusi. OuibTpanys, ceKpenus U oOpaTHOE BCACHIBAHUE KaK MEXaHH3MBI
paboThl OpraHoB BbIENEHUSA.CBSA3b IOJIOCTH TeNac KPOBEHOCHOW M BBLICIHMTEIBHON CHCTEMaMH.
Boienenue y M0O3BOHOYHBIX XUBOTHBIX M uenoBeka. [louku. CrpoeHue u (pyHKIMOHMpOBaHHE
HeppoHa. OOpa3oBaHNE MOYH y YETIOBEKA.

3amura y opraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl OakTepuil M LUCTHI
MpocTeNIINX. 3aluTa y MHOTOKJIETOUHBIX pacTeHuid. Kyrukyna. CpeacrBa maccuBHONW U XUMUYECKOM
3auThl. UTOHLUIBL.

3amuTra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX NMPOW3BOJHBIE. 3alllUTa OpraHu3Ma OT
6one3neit. IMmmyHHas cuctema denoBeka. KieTouHblil M rymMopanbHbIi UMMYHHUTET. Bposkn€HHBINA 1
MpUOOPETEHHBIN crienupuueckuii UMMyHHUTET. Teopus KIoHaIbHO-celekTuBHOro ummynurtera (I1.
Opmux, ®.M. bepner, C. ToneraBa). BocnanurenbHble OTBEThI OpraHnu3mMoB. Poib BpOXIEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PazgpaxkuMocTe U peryisinus y OpranusmMoB. PaszapaxuMocCTh y OJHOKJIETOYHBIX OPraHW3MOB.
Takcucel. Pa3npaxuMoCTh U peryisuus y pacTeHnil. POCTOBBIE BellecTBa M MX 3HAYEHUE.

HepBhas cucrema u pednextopHas perynsuus y *XKMBOTHBIX. HepBHas cuctema u €€ OTIelbl.
OBOJIFOIIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBI y KUBOTHBIX. OTIENBI TOJIOBHOTO MO3ra
MMO3BOHOYHBIX )KUBOTHBIX. Pedriekc u pednexropHas xyra. be3ycioBHbIE U yCTIOBHBIE PEIICKCHI.

I'ymopanbHas perynsuus U SHIOKPUHHAS CUCTEMA KUBOTHBIX U YelOBeKa. JKene3pI HI0KpUHHON
CHUCTEMBbl U MX TOpPMOHBI. JleiicTBHE TOpPMOHOB. B3aMMOCBs3b HEPBHOW M HSHIAOKPUHHOW CHCTEM.
I'unoranamo-runodusapHas cuctema.

Jlemonctpammu  Iloptper:

W.II. ITaBnoB.

Tabmuuel u  cxembl: «OIHOKJIETOYHBIE BOJOPOCIHN», «MHOTOKIETOYHBIE BOJIOPOCINY,
«baktepun», «lIpocreiimue», «Opranbl IBETKOBBIX pacTeHU», «CHCTEMBbI OPraHOB IMO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee CTpoeHue HaceKoMbIx», «TkaHu pacteHuii», «KOpHEBBIE CUCTEMBI»,
«Crpoenue credns», «CTpoeHHue JIMCTOBOM IIACTUHKM», «TKaHM >KMBOTHBIX», «CKeNeT 4eaoBeKay,
«[InmeBapurenpHas CUCTEMay,

«KpoBeHocHas cucrema», «/lpixarenbHas cucrema», «HepsnHas cucrema», «Koxay,

«Mplmeynast  cucrema», «BblaenuTenbHas CcUCTeMa», «OHIOKPHHHAS CHCTEMay,

«Crpoenne  Mbune»,  «MMMyHUTETY, «Ku1eyHononocTHeiey, «CxeMa  nuTaHusA

pacTteHuit», «KpoBEeHOCHBIE CHCTEMBI NIO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THIPBI»,

«Crtpoenue 1uiaHapum», «BHyTpeHHee cTpoeHue a0kJeBoro uepss», «HepBHas cucrema pniOy,
«HepBHass ~ cucrema  JATYIIKW», «HepBHass  cuctemMa  NPECMBIKAIOIIUXCS,

«HepBHas cucrema ntuny», «HepBHas cucrema milekonutarommx», «HepBHas cucrema 4ermoBekay,

«Pedmnekey.



OGopynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpEnapaTbl OJHOKIETOYHBIX OPTraHU3MOB,
MUKpOTIpEnapaTbl TKaHEH, PaKOBUHBI MOJUTFOCKOB, KOJUICKIIMM HACEKOMBIX, MTJIOKOXKHUX, JXUBBIC
AK3EMIUISAPhl KOMHATHBIX PACTEHUH, repOapuy pacTeHUH pasHBIX OTACIOB, BIAXKHBIC MPENapaTsl
KUBOTHBIX, CKEJIEThl IMMO3BOHOYHBIX, KOJUICKIIMH OECIO3BOHOYHBIX J>KMBOTHBIX, CKEJET YEIOBEKa,
oOopymoBaHue il JAEMOHCTPAllMA TIOYBEHHOTO W BO3IYIIHOTO IMUTAHUS PACTCHHH, paclIeTUICHUS
KpaxMajga ¥ OCNIKOB IMOj ACWCTBHEM (EPMEHTOB, OOOPYIOBAHHE ISl JEMOHCTPAIMHA OIBITOB IIO
M3MEPEHUIO0 )KU3HEHHOW EMKOCTH JIETKMX, MEXaHH3Ma JIBIXaTeIbHBIX IBUKCHHM, MOJIEIH TOJOBHOTO
MO3ra Pa3IUYHbIX )KHBOTHBIX.

JlabopaTtopHast pabora «/3ydenue Tkaneil pactenumit». Jlabopatopnas pabora

«M3ydyenne TKaHeW >XKUBOTHBIX». JlabopaTopHas pabota «M3ydeHue opraHoB

[[BETKOBOT'O PACTEHUS.

Tema 10. PazMHoKeHUEe U pa3BUTHE OPraHU3MOB

@opMbI Pa3MHOKEHUS OPraHM3MOB: OecroJioe (BKIIOYas BETEeTAaTUBHOE) W T0JIOBOE. BuUbI
0ecroJIoro pa3MHOKEHHUS: IOYKOBAHUE, CIIOPYIISIINS, (hparMeHTaIusl, KIOHHPOBAHHE.

[TonoBoe pazmuoxenue. [lomoBwie kieTku, uau rametsl. Meiio3. Craauu mernosa. [loBenenue
XpoMocoM B Meno3e. KpoccuHrosep. bruosornuecknii cMbIca Mel03a U MOJIOBOTO mpouecca. Meios u
€r0 MECTO B JKU3HEHHOM IIHKJIC OPTaHH3MOB.

[IpenzapoapieBoe pa3Butue. I'ameroreHe3 y xuBOTHbIX. [lonoBeie >kene3pl. OOpazoBaHue U
pa3BUTHE MOJIOBBIX KIeTOK. CriepMaTorenes u ooreHe3. CTpOCHHUE TIOIOBBIX KIIETOK.

OmnooTBOpeHNE W AMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. (CrmocoObl  OIJIOIOTBOPECHHUS:
HapyXHOe€, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pPa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHOJIOTHS — HAayKao pa3BUTHHU
opranu3mMoB. Mopgozcenes — oOna u3 enaéuvix npobaem smobpuonoeuu. Konyenyus mopghocenos u
mooenu mopghocenesza. Ctanuu dMOpHOTEHEe3a )KUBOTHBIX (Ha mpuMepe Jarymkn). Jpoonenue. Tumbl
npoOneHus. [lemepmunuposantnoe u HedepMUHUpPoOB8arnHoe Opoobaenue. bracmyna, munvl onacmyn.
Ocob6eHHOCTH APOOJICHHS] MIICKOITUTAOIINX. 3apPOIBIIIEBBIC TUCTKHU (TaCTPYJIsAns ). 3aKiIagKka OpraHoB
U TKaHEeW W3 3apOJbIIIEBBIX JUCTKOB. B3aumMHOe BIUSHHE YacTeil pa3BUBAIOIIETOCS 3apojbliia
(oMOpHoOHaIbHAsT MHIYKIMS). 3akjiajKka IaHa CTPOEHUS >KMBOTHOTO KaK Pe3yJbTaT HepapXUUYECKUX
B3aUMO/ICHCTBUIl TeHOB. BiusHue Ha 3MOpHOHANIBHOE Pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXKarouiei
Cpebl.

Poct u pa3Buthe xuBoTHBIX. [locTamMOpuoHanbuelii nepuoa. [IpsimMoe u Hempsimoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y OECHO3BOHOYHBIX U TO3BOHOYHBIX JKHBOTHBIX. buonoruueckoe
3HaYEHUE TMPSMOTO M HENpsIMOTO  Pa3BUTHs, MX pPACIPOCTPaHEHHE B MpHUpoAe. THUIbI pocTa
KUBOTHBIX. DaKTOphl PEryidlUd pocTa KHUBOTHBIX M uenoBeka. CTaauud MOCTIMOPHOHAIBLHOTO
pa3BUTHUS Yy JKMBOTHBIX M 4YelioBeka. llepuoabl oHToreHesa uenoBeka. CrapeHHE U CMEpPTh Kak
OMOJIOTHYECKUE MTPOLIECCHI.

Pasmuoxxenue u passutue pacreHuil. ['ameropur u cnopodut. Meiio3 B KU3HEHHOM LIHKIIE
pactenumii. OOpa3oBaHue crop B Ipolecce Meiioza. ['ameTorenes y pacTeHui.



O11010TBOPEHUE U PAa3BUTHUE PACTUTEIBHBIX OPraHW3MOB. /[BOMHOE OIIOJOTBOPEHHUE Y IIBETKOBBIX
pactenuii. OOpa3oBaHKE U PA3BUTHE CEMECHHU.

MexaHI/I3MbI perynﬁm/m OHTOTI'CHE3a y paCTeHI/Iﬁ U XKHUBOTHBIX.

JleMoHcTpanuu

[Hoptpersr: C.I'. HaBammn, X. lneman.

Tabmuuer u cxembl: «BererarnBHOEe pa3MHOXKEHHE», «THUIBI 0ECHoONOro pa3MHOKECHHUS,
«Pa3sMHOXKEeHNEe  XJIaMHUIIOMOHANBI», «Pa3MHOKEHHE DBIJICHBIY,
«PazMHOXeHue TUIpbl», «Meiosy, «Xpomocombly, «l'amerorenes», «CTpoeHHEe SHUEKICTKH U
cnepmarosousia», «OCHOBHBIE cTaauu OHTOreHesay, «lIpsmoe u Hempsimoe pazBuTue», «Pa3Butue
MalCKOTO XyKa», «Pa3Burne capanum», «Pa3BuTue JArymkm»,
«/IBoliHO€ OTIOTOTBOPEHHUE Y IIBETKOBBIX pacTeHHi», «CTpOeHUE CEMSH OTHOIOIbHBIXH JIBYOJIbHBIX
pacteHuin», «KU3HEHHBIN UK MOPCKON KamyCThbD», «/KU3HEHHBIA LUK MXa», «KW3HEHHBIM LUKII
ManoOPOTHUKAY, «KU3HEHHBIN UK COCHBI.

OO6opyznoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENaparbl SHUIEKICTOK W CHEePMATO30HUIOB,
Mozenb «L{UKIT pa3BUTHSA JISTYILIKA.

JlabopaTtopHas paboTa «M3yueHne CTpoeHHs TOJIOBBIX KJIIETOK Ha TOTOBBIX MHUKPOIIpETapaTax.

[IpakTtuueckas pabota «BbIsBIEHHE TIPU3HAKOB CXOACTBA  3apOJIBINICH TMO3BOHOYHBIX

JKHUBOTHBIX».

JlabopaTtopHas pabota «CTpOeHHE OPTraHOB Pa3MHOKEHHSI BBICIITUX PACTCHUI.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEICTBEHHOCTH M HK3MEHYHBOCTH OPraHNU3MOB

Hcropusi cTaHOBJICHHS M Pa3BUTHS TEHETHKHW Kak Hayku. Pabotel I. Mengens, I'. ne @pwusa,
T. Moprana. Ponp oTedecTBeHHBIX Yu€HBIX B pa3Butum renetuku. Padorst HK.  Kombemosa, H.U.
BasunoBa, A.H. benoszepckoro, TI.Jl. Kapmneuenko, FO.A. ®wmmuenko, H.B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE TE€HETUYECKUE TIOHATUS U CUMBOJIBL. ['OMOIOTMYHBIE XPOMOCOMBI, aIeJIbHbIE TE€HBI,
albTepHATUBHbIC MPU3HAKU, JOMHUHAHTHBIM W PELECCHUBHBIM MPHU3HAK, TOMO3UIOTa, TE€TEPO3UTOTa,
yycTas JUHUS, THOpHUAbI, reHOTUn, (GeHotun. OCHOBHbIE METOIbl T'€HETUKH: T'MOPUA0JIOTHYECKUA,
LUTOJIOTUYECKUH, MOJIEKYJISIPHO - T€HETUYECKHIA.

JleMoHCcTpauu

[Toptpersr: I. Mennens, I'. ge ®pus, T. Mopran, H.K. Kosbnos, H.M. Basunos, A.H.
benozepckuii, I'.Jl. Kapnieuenko, 10.A. ®ununuenko, H.B. TumodeeB-Pecorckuii.

Tabmumpr u cxembl: «MeToapl TeHeTUKH», «CxeMbl ckpeuiuBaHus». JlaboparopHas pabota

«Apo3oduna kak 00bEKT TeHETUYECKUX UCCIEAOBAHUIY.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mouoru0Opuanoe ckpenuBanue. [lepBolii 3akoH MeHenss — 3aKOH €AMHOOOpasus THOPHIOB
MepBOro mokosicHus. [IpaBuiao JoMuHHpOBaHHs. BTopoil 3akoH MeHens — 3aKOH pacHieIUICHHUs
npu3HakoB. [[uTonorndeckre 0CHOBBI MOHOTHOPHUIHOTO CKpeNMBaHUs. [ UIOTe3a YUCTOTHI TaMeT.



Ananmusupyromee ckpelmuBaHue. IIpoMeXyTOuHBI XapakTep HacJIeIOBaHHUs.
Pacmennenue npu3HakoB IIpU HENIOJTHOM JOMUHUPOBAaHUH.

JurubpumHoe ckpenuBanue. Tpertuil 3akoH MeHIeNns — 3aKOH HE3aBUCHMOTO HACIJICJIOBAHHUS
npu3HaKkoB. LluTonornyeckre 0CHOBBI TUTUOPUAHOTO CKPEILIUBAHMSL.

CuermieHHoe HacneoBanue npu3zHakoB. Pabotsl T. Moprana. CuerieHHOeHacae0BaHue TeHOB,
HapylIEHNE CHEIICHUs MEKy FT€HaMHA. XPOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.

I'enernka mnona. XpOMOCOMHBIN MEXaHU3M OINpeeNeHuss IMoJla. AYTOCOMBI M II0OJOBbIE
XpPOMOCOMBI. ['OMOTaMEeTHBIN U TE€TEPOraMeTHBIN NOJ. ['eHeTHYeCcKas CTPYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CHEIICHHBIX € IIOJIOM.

l'enotun kak wenoctHas cucrtema. llnedoTponusi — MHOXKECTBEHHOE [JEWCTBUE TEHA.
MHuoxecTBeHHBIN ayuienu3M. B3anMoseiicTBue HealienbHbIX TeHOB. KoMIuieMeHTapHOCTh. DMHUCTa3.
[Tomumepwusi.

I'eHeTndeckuii  KOHTPOJBL  Pa3BUTHS  PACTEHUM, JKUBOTHBIX M  YEJOBEKAa, a TaKxKe
(U3HOJIOrMYECKUX MPOLIECCOB, MOBENEHUS M KOTHUTUBHBIX (QYHKUMH. ['eHeTHueckne MeXaHHU3MbI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — IMapa3uT» U

«XO3dUH — MI/IKp06I/IOM». reHeTI/I‘—IeCKI/Ie ACIICKThI KOHTpOJ'ISI U HU3MCHCHUA HaCHeJICTBeHHOfI
I/IH(bOpMaHI/II/I B IIOKOJICHUAX KIICTOK U OpFaHI/I3MOB.
JleMOoHCTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuubr u cxembl: «llepBeiii W BTOpoil 3akoHBI MeHnems», «Tperuit 3axkoH Menaensy,
«AHanmu3upymoIee CkpenmBanue», «HemomHoe TOMUHHUpPOBaHUEY,

«CuernyieHHOe HacjeloBaHUE MPU3HAKOB y Apo3oduiby, «['eHetuka nonay, «KapuoTum uenoBekay,
«Kapuotun napozodpumnsry, «Kapuotun nTuie», «MHOXKXECTBEHHBIM aiienu3m», «B3anMonaeiicTue
TCHOBY.

OOopyznoBanue: MoOJeNb Ui JASMOHCTpPAllUd 3aKOHOB €IWHOOOpasusi THOPUIIOB IEPBOTO
MOKOJICHHUS M pacllelUIeHus NPU3HAKOB, MOJENb Ui JEMOHCTpAallMd 3aKOHAa HEe3aBHCHMOTO
HACJIEOBAaHUS TMPU3HAKOB, MOJENb Uil JAEMOHCTpPAllMU CLEMJICHHOTO HACJIeIOBaHMs MPHU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapat: «Jpo3odunay.

[Ipaktnueckas pabGota «M3ydyeHue pe3ynbTaToB  MOHOTHOPUIHOTO  CKPEIIMBAHUA Y
JPO30(UITBD».

[IpakTnueckas pabota  «V/3yueHue  pe3ynbTaToB  JUTHOPUAHOTO  CKpPELIMBAHUS Y
JPO30(UITBD».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

B3anMoelicTBie T€HOTHITA U CPeIbl PU POPMHUPOBAHUU (PeHOTHIA. FI3MEHUMBOCT IPU3HAKOB.
KadyecTBeHHBIE W KOJMYECCTBEHHBbIC TPU3HAKA. BHIbl W3MEHYMBOCTH: HEHACIECACTBEHHAs WU
HACJICICTBEHHAsI.

MoudukanMoHHas HM3MEHYMBOCTh. Poyib  cpeabl B (OPMHPOBAHUU  MOJU(PHUKAIIMOHHOM
u3MeH4YnBOCTH. Hopma peaknuu mnpusHaka. BapuanwoHHBIA psin v BapuanuoHHas kpubas (B.
Noranncen). CoiictBa MOau(UKAIIMOHHOHU3MEHIHBOCTH.



I'enmoTunuueckass uW3MeHYUBOCTH. (CBOWMCTBA TIEHOTHIIMYECKOH  HM3MEHUYMBOCTH. Buanl
TCHOTUITMYCCKON M3MEHYUBOCTH: KOMOWHATHBHAS, MyTallHOHHASI.

KoMOuHaTiBHAasT W3MEHYMBOCTH. MeHo3 W TMOJIOBOM TpoIlecC — OCHOBAa KOMOWHATHUBHOM
W3MEHUYMBOCTH. PoJIb KOMOWHATUBHOW W3MEHYMBOCTH B CO3JAaHWHM TEHETUYECKOTO pa3HOOOpasus B
npejenaax OJHOrO BUIA.

MyranronHasi U3MEHYMBOCTh. BUJIbI MyTallnii: T€HHbIE, XPOMOCOMHbBIE, TeHOMHbBIC. CTIOHTaHHBIE
Y UHAYIIUPOBAHHBIC MyTallMK. SAepHbIE U UTOIIa3MaThYecKue MyTaiuu. CoOMaTHYeCcKUe U MOJIOBbIC
mytanuu. [IpUuyuHBl BO3HUKHOBEHUs MyTauuil. MyTareHbl W WX BIUSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAllMOHHOTO TMpoIllecca. 3aKOH TOMOJIOTUYECKHX PSAJIOB B HACICACTBEHHOU
n3menuuBocty (H.W. BaBunoB). BHesnepHasu3MeHUNBOCTh U HACIIEICTBEHHOCTb.

Onucenemuka u SNULEHOMUKA, PONb INULEHEMUYECKUX (DAKMopos 6 HACAe008aHuu U
UBMEHYUBOCMU (hEHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOS.

JlemoHcTpamu

[Toptpersr: I'. ne ®pus, B. Noranncen, H.. BaBunos.

Tabnuiibl u cxembl: «Buabl n13MeHUNBOCTHY, «MoaudukamoHHas H3MEHYUBOCThY,
«KoMOnHaTuBHas U3MECHUYMBOCTDY, «Meito3»,  «OmIoI0TBOPEHHEY, «['eHeTHUECKHE
3a00seBaHUs YeToBeKa», «Buapl MyTaruiiy.

OOGopynoBanue: >KWBbIe U TepOapHbIE HSK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHCYHKH
(dboTorpadun) >KUBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlabopaTtopHasi padota «MccneqoBanne 3aKkOHOMEPHOCTEH MOIAM(MUKAITMOHHOW W3MEHYHUBOCTH.
[TocTpoeHne BaprallMOHHOTO Psifia U BAPUALIMOHHON KPUBO».

[IpakTtrueckas pabota «MyTtanuu y 1po30¢uiisl (Ha TOTOBBIX MUKPOTIpEiapaTax).

Tema 14. I'eneTnka yesnoBeka

Kapuotun uenoBeka. MexayHapoiHasi mporpaMMa HMCCIEAOBaHMS T'€HOMa 4YesnoBeka. MeToabl
W3YYEHHUS TeHETUKU YeJIOBEeKa: TeHeaJOrnYeCKHil, OM3HEI[OBBIN, [IUTOTC€HETUYECKHM, OMYISIIUOHHO-
CTaTUCTUYECKHIA, MOJIEKYJISIPHO-TE€HETUYECKHU . CoBpemMeHHOE orpeeieHue TE€HOTHIIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIMpPOBaHWE, B TOM uucie ¢ nomoibto [II[P-ananu3a.
HacnencrBennsie 3a0osieBaHus  yenoBeka. ['eHHble HM  XpOMOCOMHBIE  OOJIE3HM — YeJIOBEKa.
bosie3nn ¢ HacnenCTBEHHOM  NPENpacloIOKEHHOCTbIO.  3HAUEHHE  MEOUIMHCKONM  TI€HETUKH B
MpeIOTBPAIllEHUH U JICUEHUU TEHETHYeCKUX 3a0ojeBaHUll dYenoBeka. MeauKo- TIeHEeTHYeCKOe
KOHCynbTHpOoBaHUe. CTBOJOBBIE KIETKU. [loHATHME «reHEeTHYecKOoro rpys3a». OJTHYECKHUE aCIEKThI
UCCIIeIOBaHUI B 00JIaCTH PEelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIJIETOK.

I'enetnueckue (bakTopsl MOBBIILIEHHON YyBCTBUTEIBHOCTH YeJI0BeKa K
¢buznueckoMy M XMUMHYECKOMY  3arps3HEHHIO  OKpyxkaromied — cpensl.  ['eHermyeckas
MPEAPACIIOIOKEHHOCTh YEJIOBEKA K IMATOJIOTUSIM.

JleMoHcTpauu

Tabmumer  u  cxembl: «Kapuotunm — denoBeka»,  «MeToipl  U3Yy4eHUsT  T'C€HETHUKH
yenoBekay, «I'eHeTuueckue 3a001eBaHUS YETIOBEKAY.

[IpakTnueckas pabota «CocTaBieHHEe U aHATU3 POIOCIOBHOM.




Tema 15. Cesiekuusi Opranu3MoB

JlomecTuKalus 1 CeNeKIus. 3apoKIeHue cesieKnu u nomectukanuu. YuenueH.W. Basunosa o
LlenTpax MPOUCXOXKICHHUSI M MHOT000pa3us KyJIbTYPHBIX pacTeHUH. Pojb ceneknuu B CO3AaHUM
COpPTOB pacTeHUM U MOpoJ KUBOTHbIX. COpT, NOpOJa,IUTaMM. 3aKOH TOMOJIOTMYECKHX pSIOB B
HaciencTBeHHOM u3meHunBocTy H.M. BaBunoBa, ero 3naueHue Ajis CENEeKIIMOHHON pabOThI.

Metonpl cenekuMOHHOM paloThl. McKyccTBEHHBI OTOOp: MAacCOBBIH WM HMHAWBUIYaIbHBIM.
Otanbl KOMOMHAIMOHHOW cenekuuu. VcmeiTanue mnpousBoguTesne mo mnoroMctBy. OtbOop 1o
TeHOTHITY C TIOMOIIBIO OLIEHKH (PeHOTHITa IOTOMCTBA M 0TOOP 10 TeHOTUITY ¢ IoMoIkio ananu3a JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJ CENEKIIMOHHONW paboThl. PaananinoOHHBI U XUMHYECKUAN
MyTareHe3 Kak MCTOYHMK MYTAallMi y KyJbTypHBIX (popM opraHusmoB. lcmosib30BaHHE€ TI'€HOMHOTO
penakTupoBaHUs U MeToJoB pekoMOMHaHTHBIX JIHK nms momydeHus MCXOJHOTO Marepuaia s
CEJIEKIIUH.

[Tonyuenue nonumnonoB. BuyrpuBunosas rudpuansanusi. ban3kopoacTBEHHOE CKpeluBaHUe,
nin uHOpuauHr. HeponcTBeHHOE cKpeuiuBaHue, WM ayTOpuIuHT. ['eTepo3suc M ero NpUYMHBIL.
Ucnonws3oBanne rerepo3uca B cenekiuu. OtnanéHHas rudpunmsanus. [Ipeomonenue Oecruiomust
MEXBUJOBBIX THOPUAOB. JloCTHKEHHS CENEKINN PACTEHUH U JKUBOTHBIX. «3e1éHAs pesontoyusy.

CoxpaHeHHe U U3yuYeHUE TeHETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUN M MX AUKUX POIUYEH
JUIS CO3JJaHMsI HOBBIX COPTOB U THOPUJIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
ynpasiexue 2eHemudecKUMU pecypcamil CenbCKOX03AUCMBEHHBIX U NPOMbBICIOBIX HCUBOMHBIX 8 YENAX
VAVUULEHUACYUeCMBYIOWUX U CO30aHUSl HOBbIX NOPOO, JUHUL U KPOCCO8, 6 MOM Uuciec
NpUMeHeHUeM COBPEMEHHbIX Memo008 HAVUHbIX UCCIe008aHUU, NepedosbiX uoel U NepcneKmusHbIX
MexHOI02Ul.

JlemoHcTpammn

[Toptpers: H.M. BaBuwios, W.B. Mwuuypun, I'.Jl. Kapneuenko, ILII. Jlykbsinenko, b.JI.
Acraypos, H. bopnoyr, /I.K. benses.

Tabmuipsl 1 cxeMbl: «lIeHTpbI TPOUCXOXKAEHUS U MHOT000Opa3usi KyJIbTYPHBIX PacCTCHUID,

«3aKOH  T'OMOJIOTHYECKUX pSZOB B HACIEACTBEHHOMU MU3MEHYUBOCTUY,

«Mertoap! cenekiuny, «Otaanénnas rudpuauzanusy, «MytareHesy.

JlaGoparopHas pabora «M3yyeHwe  COpPTOB KYJIBTYPHBIX  pacTeHUH H MOPOJ
JOMAIITHUX KUBOTHBIX.

JlaGoparopHas  pabota  «l3yueHue METOIOB  CENIEKIMU  PACTEHUI».

[IpakTnueckas pabota «IIpuBuBKa pacTeHU.

Okckypeusi «OCHOBHBIE METOJBI M JIOCTHDKEHHS CENEKUWH PpAcTeHHM U JKMBOTHBIX (HaA
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COpPTOUCHBITATEIbHBIH YYacCTOK, B TEIUIMYHOE
XO035IICTBO, B J1a0OPaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».




Tema 16. BuorexHoJiorusi U CHHTETHYeCKAsI OUOJIOTHA

OOBeKTHI, HCIOJNb3yeMble B OWOTEXHOJIIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MUKpPOOPraHU3MBbl, MX XapaKTepUCTUKA. TpaaulMoHHas OMOTEXHOJIOTHs: XJeOOINeYeHHe, OIyYEeHNuE
KHMCJIOMOJIOYHBIX IIPOJIYKTOB, BHHO/JICIIHE. MuKpoOHOIOTHYeCKUi CUHTE3. OOBEKTHI
MUKPOOHOIOTUYECKUX TeXHOJIOTUH. [Ipon3BoaCcTBO Genka, aMUHOKHUCIOT M BUTAMHHOB.

CoznlaHue TEXHOJIOTUM M MHCTPYMEHTOB LIE€JIEHANIPaBICHHOIO W3MEHEHHS U KOHCTPYMPOBaHUS
T€HOMOB C LIEJIbI0 IOJIY4EHHMsS] OPraHM3MOB M MX KOMIIOHEHTOB, COJEpIKAIIMX HE BCTPEYAOIIHECS B
MpUPOi€ OMOCUHTETUYECKUE ITYTH.

Kierounas wumxenepus. Meroasl KyJdbTypbl KIETOK W TKAaHEW pAacTEHUM M IKUBOTHBIX.
Kpuobanku. Comarnyeckas ruOpuanM3alus M coMaTHueckuil sMmOpuorenes. Mcmosb3oBanue
raliOuJI0B B CEJIEKIUU pacTeHUW. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonvzoeanue
MOHOKIIOHANBHBIX U  NOIUKIOHANbHBIX aumumen 6 meouyure. VICKYCCTBEHHOE OIUIOJOTBOPEHUE.
PexoHCTpyKIIMs SHLEKIETOK M KIOHMPOBAaHUE XUBOTHBIX. MeETOJ TPAaHCIUIAHTALMM SAEp KIETOK.
Texnonozuu 0300po86eHUs, KYIbIMUSUPOBAHUS u MUKDOKIIOHANIBHO20 — PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIYP.

XpOMOCOMHAsi W TEHHas WHXeHepHs. VICKyCCTBEHHBII CHHTE3 T€Ha M KOHCTPYMpPOBaHHUE
pekomOunantabix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS U TIEPCIICKTUBBI
XPOMOCOMHOM U T€HHON MH)KE€HEPUU. DKOJIOTHUECKHUE U STHUYECKHE MPOOIeMbl T€HHOM MHKEHEPUH.

Menunuuckue OunotexHosoruu. [loctrenomuas mmdpoBas wmemuimHa. [1I[P-muarnocTuka.
MeTaboIOMHBIN aHaIN3, TCHOEHTPUYECKUN aHAIU3 MPOTEOMa YeJIOBEKa ISl OLIEHKU COCTOSIHUS €TO
310poBbs. Vcmonb3oBaHHE CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-OuoumxeHepus ais
pa3paboTku (hyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/JaHHsA KOMIUJIEKCHBIX TKaHEH
COUETaHUEM TEXHOJIOTHHA TpEXMEpHOro OuompuHTHHra u ckaddonauHra [uisi peleHus 3aaay
[IEPCOHANIN3UPOBAHHOW MEAMIIVHBI.

CoznlaHue BEKTOpPHBIX BaKIUMH C Lelbl0 oOecredeHus: KOMOWHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycraHoBieHHWE MOJICKYISIPHBIX MeXaHW3MOB ¢yHkimonupoanuss PHK-
COJIepKalliuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a001€BaHMsI YEI0BEKa U AKUBOTHBIX.

JeMoHcTpanmu

Tabmuuet u cxembl:  «Mcnosib3oBaHue MHUKPOOPraHu3MOB B IIPOMBIIIIJIEHHOM
MPOU3BOJCTBEY, «KilerouHas nHxeHepus», «l 'eHHass HHXEHEPUSI».

JlaGoparopHas pabota «M3ydeHne oObEKTOB OHOTeXHOJIOTHW». [IpakTHyeckas

pabota «IlonmyueHne MOJIOYHOKHUCIIBIX TPOTYKTOBY.

OKCKypcHst «buoTtexHonorus —  BaxHeHmas MIPOU3BOIUTEIbHAS cuiia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».




11 KJIACC

Tema 1. 3apoxnenne u pasBuTHe 3BOJTIOIHOHHBIX NPEICTABJICHUI B 0HOJIOTHH

OpomonnonHas teopust Y. [lapsuna. [Ipennocbuiki BO3HUKHOBEHUS TapBUHU3MA.
JKusHb n Hay4Has aesrenbHOCTh Y. JlapBuHA.

JBuKkymue cuiibl 3Bosonuu BujoB 1o Y. JlapBuHY (BbICOKasi MHTEHCHUBHOCTH Pa3MHOXKEHUS
OpraHM3MOB, HAaCJEJICTBEHHAs W3MEHYMBOCTb, OOpbOa 3a CyIIECTBOBaHME, ECTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunTeTHueckor Teopuu s3Bomounu (CTD). HelitpanbHas Teopus 3BONIONUU.
CoBpemeHHasl 3BOJIIOIMOHHAS OWOJIOTHs. 3HAuU€HUE SBOJIOLUOHHON Teopuun B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHHBI MUpA.

JleMoHCTpanmu

[Moptpetsr: Apuctotens, K. Jlunnen, XK.b. Jlamapk, 2.K. Cent-Unep, XK. Krosoe, U. JlapBun,
C.C. Yerepukos, WU.W. llImansraysen, [Ix. Xonneitn, J.K. benses.

Tabmuis! u cxembl: «CucreMa xuBoi npupoas! (o K. Jlunnero)», «JlecTHHIa KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHnusm (GOpMUPOBAHUSA MPUCIIOCOOTIEHUN Y paCTEHHMM M >KHUBOTHBIX (I10
Jlamapky)», «Kapra-cxema wmapmpyra myremectBus Y. Jlapuna», «Haxomku Y. [lapBunay,
«Dopmbl OoprOBI 3a cymiecTBoBaHUE», «llopoapl romybdeit», «MHoroodpasue KylbTypHBIX (Gopm
KarycTb», «Ilopospl ToMalIHUX KUBOTHBIX», «Cxema oOpazoBaHus HOBBIX BUAOB (1o Y. [lapBuny)»,
«CxeMa COOTHOIIEHHUS JABUKYIIMX CHJI 3BOIOLHMNY», «OCHOBHBIE MOJIOKEHHUSI CHHTETHYECKONH TEOpUU
SBOJTIOLIUI.

Tema 2. MUKpPo3IBOJIIOLNSI U €€ Pe3yJIbTaThI

[Momynsmust  kKak —dJIeMEHTapHas eQuHUIa HBOJIONHHA. COBPEMEHHBIE METOIBI  OICHKH
TCeHETHYECKOTO pPa3HOOOpa3usi W CTPYKTYphl MOmynsnuid. V3meHeHHe TeHO(pOHAA MOMYISIUN Kak
AJIEMEHTAPHOE 3BOJIIOIIMOHHOE fABJIEHUE. 3aKOH TeHeTUYeckoro paBHoBecus Jx. Xapmau, B.
Baitn6epra.

OneMeHTapHble  (aKTOphl  (ABWKYIIME CHJIBI)  OSBOJIONMH. MyTaIMOHHBIN  TIpoIecc.
KomOunaTiBHass M3MeHUUBOCTh. [lpeiid reHoB — citydaiiHble HEHANpaBJICHHBIC W3MEHCHHUS YacTOT
ateneit B monymanusax. OPdekT ocHoBatens. Idggexkm Oymouiiounoeo eopaviuika. CHudiceHue
2EHEMUYEeCKo20 pa3Hooopasus. npudunvl u cireocmeus. Illposenenue sgpgexma Opeligha cenos 6
oonvwux u  mamblx  nonynayusx.  Mwurpamun.  M3onsamus  momyisinuid:  reorpaduueckast
(mpocTpaHCTBEHHAs ), OHoJIorHUeckas (pernpoayKTHUBHAS).

EctecTBeHHBIN 0TOOP — HampaBisitonmid (akTop 3BOIONUUA. POPMBI €CTECTBEHHOTO 0TOOpA:
JBYDKYIIUH, CTAOMIM3UPYIOIIUH, pa3pbiBatoiiuii (au3pynTuBHbIN). [TonoBoli or6op. Bo3HUKHOBEHME
Y 3BOJIFOIHS COIMATBHOTO MOBEICHHS dKUBOTHBIX.

[TpucrocoONCHHOCTh  OpPraHU3MOB KAk  pe3yJIbTaT  MHKPOABOJIONMH. BO3HHMKHOBEHHE
MPUCTIOCOOJICHUH y OpraHu3MoB. ApoMopdo3bl M uauoagantanuu. [IpuMepbl MPUCIOCOOICHHUH Y
OpraHu3MOB: MOP(hOJIOTHYECKHE, (U3UOTIOTHUECKHE, OMOXUMUYECKHE, MIOBEJICHYCCKHE.
OTHOCHUTENHHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.



Bun, ero kputepuu u cTpykTypa. BumoobpazoBanue kak pe3ysibTaT MUKPOIBOIIONUH. M3omsius
— xioueBoil (akrop BumooOpazoBaHus. [lyth u crmocoObl BUAOOOpa30BaHUS: AIOMATPHUIECCKOE
(reorpaduueckoe), CUMIATPUUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJIMILIOWIU3AIINS,
rubpuan3anys). JJIMTeNbHOCTh YBOJIONMOHHBIX MTPOIIECCOB.

MexaHu3Mbl OPMHUPOBAHUS OMOJIOTHUECKOTO Pa3HOOOpa3Hsl.

Ponp  sBomronuoHHOM  Ouosiormn B pa3pabOoTKe  Hay4yHBIX  METOJOB  COXpaHEHMUS
Onopa3zHooOpaszus. MUKpPOIBOIONUS W KOAIBOJIOIUS MapasuTOB M WX X035eB. MeXaHU3MbI
(dhopMHPOBaHHS YCTOWYMBOCTH K aHTUOMOTUKAM M CIIOCOOBI OOPHOBI ¢ HEM.

JlemoHcTpanmu

[optpetsi: C.C. YerBepuxos, 3. Maiip.

Tabmuubr u cxembl: «MyTalMoOHHasT M3MEHUMBOCTHY, «[lomynsiiuOHHAsT CTPYKTypa BHUIA»,
«Cxema  mposiBneHus  3akoHa  Xapau—BaiinOepra», — «JIBukyiiue — CHJIBI  DBOJIIOLMNY,
«OJKoJIoTHYeCKass  M30JSLMS  TOMyJMsUUMNd  CeBaHCKOM  Qopenny,

«'eorpaduueckast M30JAIMS JTUCTBEHHUIIBI CHOMPCKOW W JUCTBEHHHMIIBI JAYPCKOW»,
«ITomynsIMOHHBIE BOJHBI YHCICHHOCTH XHUIIHUKOB U JKEpTB», «(Cxema JeUCTBUS €CTECTBEHHOTO
oToopa», «Dopmbl OOppOBI 3a cymiecTBOBaHME», «MHIyCTpHanbHBIA MenmaHu3M», <« KuBbie
nckomaembie», «IIOKpOBUTENbCTBEHHAs OKpacka >KHBOTHBIXY,

«[Ipepynpexxnaromas  oKpacka IKUBOTHBIX», «DHU3MOJIOTHUYECKUE  aJalTalumny,
«IIprcrnoco6IeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBLHOCThY, «Kputepuu Buma», «BUbl- TBOWHUKWY,
«Ctpyktypa BHzaa B npuponae», «CrocoOGbl BHA000pa30BaHUI,

«['eorpaduueckoe BumooOpasoBaHHe TPEX BUAOB JIAHJIBIIIEH», «IKOJOTHYECKOE BHUI000pa30BaHUE
BHJIOB CHHHID, «[lomummonasl pactenuity, «KamycTHO-peaeqHbINTnOpHIY.

OGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4Yydella MNTHI[ W 3BEper ¢
pUMepaMu paszINYHbIX MPUCTOCOOIEHUH, Uyuesa NTUIl U 3BEpel pa3HbIX BUIOB, TepOapUu pacTeHUN
OJIM3KUX BUIOB, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas paboTa «BrIsBIIeHHE N3MEHYHMBOCTH Y 0COOEH OHOTO BHIa».
JlaGoparopHas  pabora  «[IpucmocoOiieHnss ~ OpraHu3MOB WM HMX  OTHOCHTEJbHAs
11eJ1eCO00Pa3HOCTHY.

Ha6opaTopHa;1 pa60Ta «CpaBHEHHE BHIO0B I10 MODd)OJ'IOFI/I‘IeCKOMV KPUTCPHUIO».

Tema 3. Makpo3BoJIIOLNsI U €€ pe3yJIbTaThl

Metonpl u3ydeHus MakpodBosronuu. IlaneoHTonornueckue MeETOAbl H3YYEHHUS SBOJIOLUU.
[Tepexonubie Gopmbl U HUITOrEHETUYECKUE PSIIBI OPTraHU3MOB.

buoreorpaduueckue mMeronsl uzydenus spositonud. CpaBHeHue (iaopsl U GpayHbl MaTEPUKOB U
octpoBoB. bruoreorpaduueckue odnactu 3emid. Buabl-oHIEMUKH U PENTUKTHI.

OMOpHUOJIOTHYECKHE U CPaBHUTEIbHO-MOP(HOIOTHYECKHE METOAbl HW3YUEHHUS SBOJIOIUH.
'eneTnyeckue MeXaHU3MbI DSBOJIOIUU OHTOTE€HE3a U TIOSBICHUS HBOJIOLMOHHBIX HOBIIECTB.
['oMonornuHbple W aHAJIOTMYHBIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3Mbl. MOJIEKYISPHO-
reHeTHUYeCKue, OMOXUMUYECKUE U MaTEMaTHUECKUe



MCTOAbI HM3YYCHHA  OSBOJIFOLHH. T'oMonoruunLle TI€HEL COBpeMeHHBIe MCTOAbBI TTOCTPOCHUS
(bl/IJIOFeHeTI/I‘ICCKI/IX ACPCBLCB.

XpOMOCOMHbIC MyTalliu 1 5BOJIIOIUA T'CHOMOB.

OO6mue 3akoHOMepHOCTH (TIpaBwWiia) dBoNOUMU. [Ipunyun cmenvl @ynxyui. HeoOpatumocTsb
9BOJIIOLMH. AanTuBHAs paguanus. HepaBHOMEPHOCTh TEMIIOB HBOJIFOLMH.

JleMoHCcTpauuu
[optpetsi: K.M. Bap, A.O. KoBanesckuii, ®. Mromep, O. I'ekkensb.
Tabmuuer  u  cxembl:  «DUIOTEHETHYECKHMA pan  somamuy,  «ApXEONTEpUKC»,

«3Bepo3yosie smepb», «Creronedansr, «Puanoduter», «CeMeHHBIE MAOPOTHUKIY,
«buoreorpaduueckue 30HBI 3emim», «Jlpeiid koHTHHEHTOBY», «PenmukTe», «HauanbHbie craaun
SMOpPUOHAJIBHOTO Pa3BUTHUS MO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTMYHbBIE M aHAJNOTUYHBIE OpPraHb),
«PyaumeHTb», «ATaBU3MBD»Y, «XPOMOCOMHBIE HAOOpBHI uYelOBEeKa M IIMMIaH3e», «[aBHbIE
HaIpaBJICHUS 3BOJIIOLMNY, «O01I1e 3aKOHOMEPHOCTH 3BOTIOLIUI.

OO6opynoBaHue: KOJUICKIIUU, repOapun, MYJISHKA MCKOTIA@MBIX OCTAaTKOB OPraHU3MOB, MYJISIKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. TIpoucxosieHue U pa3BUTHE KU3HHU Ha 3emJie

HayuHnble runoTessl MPOUCXOXKACHUS KU3HU Ha 3emuie. AOuoreHe3 u naHcrnepMmus. [lonayunbie
MIPEJICTaBICHUS] O 3apOXKAECHUU KU3HU (KpealroHu3M). ['MmoTe3a MOCTOSHHOTO CaMO3apOKJIEHUS
*KU3HU U e€ ompoBepkeHue onbiTamu D. Peam, JI. Crnannanuanm, JI. [Tacrepa. [Ipoucxoxaenue
KU3HU U acTpOOHOJIOTHSL.

OcHOBHBIE JTanbl HEOpPraHu4eckod HBoJitouuu. l[lnanerapHas (Teosoruyeckas) 3BOJIOLHA.
XuMuyeckass 3BOJIONUS. AOHMOTeHHBIH CHHTE3 OpPraHMYECKUX BEHIECTB U3 HEOPraHHMYECKHX.
Ompir C. Mwmiepa u [I. HOpu. OOpazoBanue mnoauMepoB U3 MoHOMepoB. KoarepBaTHas
runote3a A.M. Onapuna, runore3a nepBudHoro oynpoHaJlx. XomnaeiHa, reHeTnueckas rumnores3a .
Ménnepa. Pu6osumsr (T. Yek) u runoresa
«wmpa PHK» V. I'mnGepra. ®opmupoBanne mMeMOpaH W BO3HUKHOBEHHE MPOTOKIETKH. McTopust

3emnn U MeToAbl €€ M3ydeHus. VIckomaemble OpraHMYECKUE OCTaTKH.

I'eoxpononorust u e€ metoapl. OTHOCUTENbHAA U a0COJIIOTHAS T€OXPOHOJOrUs. ['eoxpoHoornyeckas
LIKaJIa: S0HBI, 3Pbl, IEPUO/IbI, IIOXH.

HavaneHple »Tambel opranudeckoil sBosrouuu. llosiBieHHEe UM HBOJIONUS TEPBBIX KIETOK.
Opomronusi  Meraboim3Ma. Bo3HukHOBeHHE TepBbIX dKocucTeM. (CoBpeMeHHbIE MHUKPOOHBIE
OMOIIEHKU KaK aHAJIOT MepBbIX Ha 3emiie coobmiecTB. CTpoMaTosuThl. [IpoKapHoOThl U 3YKapHOTHI.

[Ipoucxoxaenne dykapuoT (cUMOMOTeHe3). OBOJIOMHUOHHOE IPOUCXOKIACHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OPraHM3MOB. BO3HMKHOBEHNE OCHOBHBIX IPYIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHoBHBIE 3Tambl BOJIONUHM BhICHIUX pacTeHUil. OcHOBHBIE apoMopdo3bl pacteHuid. Boixon
pacteHuii Ha cymy. [losiBlieHHe CIIOPOBBIX pACTEHUM M 3aBOEBAaHHWE UMM CylIH. CeMEHHbIE PACTEHHUS.
[IpoucxoxaeHue BETKOBBIX PACTEHUM.



OCHOBHBIE ATaITBl IBOJIOLUH KUBOTHOTO Mupa. OcHOBHBIE apoMOp(}O3bl KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMCHHBIX THIIOB. [lepBbie XOpIOBBIC >KUBOTHBIC.
XKuzue B Bose. DBOIONMS MO3BOHOYHBIX. [Ipoucxoxnenne ampubuii n pentunuil. [Ipoucxoxaenne
MiIekonuTalomux u nrul. [lpunimun kimrodeBoro apomopdosa. OcBoeHHe OeCrO3BOHOYHBIMH U
[T03BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButne xu3Hu Ha 3emiie IO 3paM M IEPUOJAM: apXei, MPOTEPO30H, Mae030i, Me3030i,
KaifHO30M. OOmas XapakTepHCTUKa KJIMMaTa M Te0JIOTHYECKUX mporeccoB. llosBienne u pacuser
XapaKTEepHbIX OPraHu3MOB. YrieoOpa3oBaHHME: €ro YyCJIOBUS U BJIMSHHUE Ha Ta30BbIi COCTaB
aTMocdepsl.

MaccoBble BbIMUpPAaHHS — 3KOJOIMYECKME KpU3HChl mpouuioro. IlpmuuHbl M ciaeacTBus
MaccoBbIX BbIMHpaHUil. COBpeMEHHBIH JKOJIOTUYECKUH KpHu3uc, ero ocoOeHHoctu. IIpoGiema
COXpaHeHus1 OMopa3zHooOpasus Ha 3emiie.

CoBpemeHHasi cUCTeMa OpraHMYeckoro Mwupa. lIpuHUMNBI KiIacCMpUKAUU OPraHU3MOB.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JemoHcTpaltmu
[Toptpersr: ®. Pemn, JI. Cnamnanumanm, JI. Ilactep, M.M. MeunukoB, A.W. Omnapun, [[x.
Xonpaenn, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuupr m cxembl: «Cxema ombita @. Pemn», «Cxema omeita JI. Ilactepa mo m3ydeHuto
caMo3apoXkJaeHuss ku3HW», «Cxema ombeita C. Mwmepa, I'. Opw», «3Jrtamel Heoprannmdeckou
sBoIOMMY, «l eoxpoHosorHueckas Imkanay, «HadanpHble JTambl OPraHWMYECKOW  IBOJIIOIHM,
«Cxema 00pa3oBaHHUSI JYKApHOT MYTEM CHMOHMOTEHE3ay,

«Cucrema XuBOW TpHUpPOABI», «CTpoeHue BHUpYyCa», «ApoMOpP(O3bl pPaCTCHUI,

«Punnodute», «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOAOPOCII,

«Mxny», «IlanmopotHukmy», «l'onocemeHHble pacTeHus», «Opranbl BETKOBBIX pacTeHui», «Cxema

pPa3BUTHUSL KUBOTHOTO MHpPa», «ApomMopdo3bl KHUBOTHBIXY,

«Ipocreitmme», «Kumeunononoctusiey», «llmockue uyepBu», «UneHUCTOHOTHEY,

«PBIOBI»,  «3€MHOBOJIHBIEY, «IIpecmbikaromuecs», «IITrIE, «MIIEKOTIMTAIOIIHEY,

«Pa3BuTHe XM3HM B apXxeuckou spe», «Pa3BuTue KU3HU B MPOTEPO3OMCKON Hpey,

«Pa3BuTHE XM3HM B TAJCO30MCKON 7pe», «Pa3BuThE KU3HU B ME3030MCKOU Hpey,

«Pa3BuTHE KU3HU B KaHO30MCKOM 3pe», «COBpeMEHHasl CUCTEMa OPTraHUYeCKOTOMUPay.
O6opynoBanue: repbapu pacTeHUN Pa3IMYHBIX OTENOB, KOJJICKIUU HACEKOMBIX, BIIaXKHbBIC

mnpenaparbl XHUBOTHBIX, PaKOBHUHBI MOJUIFOCKOB, KOJUICKHOHWH HWITIOKOXKHUX, CKEJICThl ITO3BOHOYHBIX
JKUBOTHBIX, 4Yy4dejia ITHI U 3Bepel71, KOJIJICKIIU OKaMeHeHOCTCﬁ, MOJIC3HBIX HCKOIIACMbIX, MYIIKU
OPraHu4YCCKHUX OCTATKOB OPraHu3MOB.

BupryansHas na60r)aTopHa51 1’)8.60Ta ((MO,Z[GHHpOBaHI/Ie OIIBITOB MI/IJ'IJ'Iepa—IOpI/I N0 U3Y4YCHHUIO
a0MOTeHHOI0 CHHTE3a OPraHu4YCCKuX COCJIMHCHHUH B HepBHqHOﬁ aTMOC(l)epe)).

Ha6opaTopHa;[ pa60Ta <<I/I3yquI/Ie " OIIMCAHUC MCKOIIACMBIX OCTATKOB JAPCBHUX OPTraHU3MOB).




IIpaktuyeckas paborta «M3yueHue 0coOEHHOCTEH CTPOCHHS PACTEHHUI Pa3HBIX OTIIEIOBY.
[Ipaktuyeckas padorta «M3ydeHue 0coOEHHOCTEH CTPOCHHSI TO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHne YeJoBeKa — AaHTPONOreHe3

Pa3nensl u 3a1aun aHTpOIOIOrUU. METOAbI aHTPOIIOJIOT HH.

CraHOBJIEHHE TMIPEJCTaBICHUM O TPOMCXOKICHUM YelOBeKa. Penurno3Hsle BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPHUHU.

CxoacTBO uernoBeka C KUBOTHBIMU. CHcTeMaTHuecKoe IOJIoKeHue denoBeka. CBHUIETENbCTBA
CXOJCTBA YEJIOBEKAa C JKUBOTHBIMU: CPaBHHUTEIbHO-MOP(OJOTUYECKUE, HAMOPUOJIOTUYECKUE,
¢bu3nosoro-o6noxuMuveckue, moseaeHYeckne. OTIUUns YeloBeKa OT KHUBOTHBIX. [IpsMoxokaeHue u
KOMIIJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOIl CUTHAJIBHON CHUCTEMBI.

JBuxymue cuiibl ((akTopbl) aHTpONOreHe3a: OMOJIOrMYecKHe, ColHaIbHbIE.
CooTHolIeHnEe OMOTOTHUYECKUX U COIIMANIbHBIX (JaKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbBIE CTaauu aHTpornoreHesa. PaHHue uenoBekooOpasHble 00€3bsHBI (IMPOKOHCYINBI) U
paHHUE TMOHTHJBI — OOLIMEe MPEeIKHd YETOBEKOOOpa3HbIX 00€3bsSH U JIOACH. ABCTPATONUTEKU —
JBYHOTHE MpEIKH Jroner. UYenoBek yMenblil, NEpBblE M3rOTOBICHUSA Opyaud Tpyaa. Yenosek
NpSMOXOJAUIMI M TepBbIM  BBIXOJ Jroned 3a mpenensl Adpuxu. Yenosek reitnenboeprekuii —
oOLIMil MpeloK HeaHJepTaIbCKOTO YeIOBEKa M YeoBEeKa pa3yMHOro. YenoBek HeaHJepTalbCKUN Kak
BH/JI JIIOJIEN XOJIOJHOTO KIMMaTa. YenoBeK pa3yMHBIM COBPEMEHHOIO THMa, JEHHUCOBCKUN YEJIOBEK,
OCBOEHHE KOHTHHEHTOB 3a npeaesnaMu Adpuku. [laneoreneruka u najgeoreHoOMUKa.

DBOJIIOLMS  COBPEMEHHOTO uejoBeka. EcTecTBeHHbII 0TOOp B MOMYNSUSAX YelOBeKa.
MyrtanvonHslid miporiecc U nouMopdusM. [lomysimoHHbIE BOJIHBI, Jpeiid TEHOB, MHTpaIus M
«3(GEeKT OCHOBATENSD B MOMYJALUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. [Tonsarue o pace. bonbiime pacel: eBporieouHas (€Bpa3uiickas), aBcTpasio-
HerpouHas (SKBaTOpUATIbHAS ), MOHTOJIONTHAS (a3MaTCKO- aMepHUKaHcKas). Bpems u mytu pacceneHus
4eloBeKa Mo IuiaHeTe. EnMHCTBO denoBedecknx pac. HaydHas HeCOCTOATENBHOCTb pacH3Ma.
[Tpucnoco6aeHHOCTh YeIoBeKa K pa3HbIM YCIOBHUAM OKpYKaromiel cpenbl. BiausHue reorpaduueckoi
cpeabl 1 apeiida reHoB Ha MOP(HOJIOTHIO M (PU3HOJIOTHIO YEJIOBEKA.

MexaucuuIUIMHapHble  MeToasl B (u3udeckoil  (OMONOruyeckoi)  aHTPOIOJIOTHU.
OBOJIIOLMOHHAs aHTPOTOJIOIUS U IaJCOAHTPOIIOJIOTHS YEJIOBEUECKUX NOMYJAUMHA. bruoconmanbHbie
HCCIIEIOBAaHUS MPUPOJBI yenoBeka. MccnenqoBanue KO3BOIIOLMU OMOIOTMYECKOTO M COLMAIBbHOIO B
YEJIOBEKE.

JeMoHcTpanmu

[Toptpetsr: Y. Hapsun, JI. Jluku, f.5. Porunckuii, M.M. ['epacumoB.

Tabmuupel u cxemsl: «MeToabl aHTPOIOJOTUM», «['OJOBHOM MO3r 4YeloBeKay,
«YenoBekooOpa3HbIe 00e3bsHBD, «Cxkener 4eJI0BEeKa U CKeJIeT  IIUMIIAH3e»,
«PyguMeHTBl M araBU3MbI», «JIBMXKYILIME CHJIBI AHTPOIOIEHE3a», «IDBOJIIOLUOHHOE




JPEBO YEIOBEKa», K ABCTpAIONUTEKY, «HernoBek ymenblity, «HeloBeKk mpsiMOXO IS,
«/lenncoBckuii yenoBek» «Heannepranpuby, «KpomanboHUB, «[Ipenku denoBekay,
«OTankl PBOJIIOLMH YEI0BEKay, «Pachl UeIIoBEKay.

O6opynoBaHue: MYJSDKH OKaMEHEJIOCTeH, MPEeIMETOB MAaTepUAIBHON KyJIbTYphl MPEIKOB
qenoBeka, pernpoaykiuu (pororpaduu) kapTuH ¢ MHUDOIOTHYISCKUMH U OMOJICHCKUMHU CIOKETaMU
MIPOUCXOXKIACHUS YelIOBeKa, (hoTorpaduu HaX0IOK UCKOMAEMBIX OCTATKOB UEIOBEKA, CKEJIET YeIOBEKa,
MOJIENIb Yepena 4YeJIOBEKa U Yepena MIMMIIaH3€, MOJIETb KHUCTH YEJIOBEKA M KUCTU IIMMIIaH3€, MOJIEIN
TOpca MPEIKOB YEIOBEKA.

JlaGoparopHas pabota «/3yueHue OCOOEHHOCTEW CTPOEHUS CKelleTa 4YeJIOBEKa, CBSI3aHHBIX C
MIPSMOXOKICHUEM.

[Ipaktuueckas padota «M3ydeHne 3K0JIOrHYeCKuX afanTauil 4eI0BEKay.

Tema 6. Dkoy10rusi — HAyKa 0 B3aUMOOTHOIIEHUAX OPTAaHU3MOB M HAIOPraHNU3MEHHBIX CHCTEM C
OKpY:KamolIeil cpeaou

3apoxaeHue U pasBurhe odkosorun B Tpyaax A. I'ym6onpara, K.®. Pymse, H.A.
CesepiioBa, J. ['ekkensi, A. Tencnu, B.H. CykauéBa. Paznenst u 3agaun sxosiorun. CBA3b IKOJOTHH C
JpYTUMU HayKaMH.

Metonel skonoruu. [loneBble HaOmoneHUS. OKCHEPUMEHTHl B 3KOJOTHH: MPHUPOJIHBIE U
naboparopuble. MojenupoBaHue B 3KOJOTUM. MOHHUTOPUHI OKpY’Karollel cpeapl: JIOKalIbHbIN,
pPEruOHANIBHBIN U TJI0O0ATbHBIN.

3HavYeHNE SKOJOTUYECKUX 3HAHUU IS YeJIOBEeKa. DKOJOTMYECKOE MUPOBO33PEHHE KaK OCHOBA
CBsI3€M uenmoBeuecTBa C MpUpood. DopMUpPOBaHUE HKOJOTHYECKOM KYIbTYPbl U SKOJOTHYECKOU
IPAMOTHOCTH HACEJIECHUSI.

JleMoHcTpanmu

[Toptpetsr: A. I'ym6oasar, K.®. Pynse, H.A. CeBepuios, D. I'ekkenb, A. Tencnau,B.H. Cykaués.

Ta0au1e! U cxeMbl: «Pa3mennl JKOJIOTHI, «Metoabl 9KOJIOTHH, «CxeMma
MOHHUTOPHHIAa OKPYKAOIIEH CPEIbD».

JlabopaTopHas paboTa «/3ydeHre MeTo10B SKOJIOTUUECKUX HCCIICTIOBAHUI.

Tema 7. Opranusmbl 1 cpea 0OMTAHUA

Dkonoruueckue (akTopbl U 3aKOHOMEpHOCTU X JeiicTBus. Kiaccudukanus 3KOIOTHUYECKUX
¢dakTopoB: abuoTHueckue, OMOTHYECKUE, aHTpororeHHnlie. OOIME 3aKOHOMEPHOCTH JercTBUS
skojornueckux  (akropoB. IlpaBuno mmamMmyma (K. [npenrens, FO. JInbux). TonepaHTHOCTD.
DOBpUOHOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢pakropsl. CBeT kak sKoynoruueckuil (akrop. JlelcTBHE pa3HBIX YYacTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHUu3Mbl. DKOJIOTHUECKHUE TPYIIbI PACTEHUH U )KUBOTHBIX [0 OTHOIICHHUIO
K cBery. CurnanpHas poiib cBeta. OOTONEepUOIU3M.

Temnepatypa kak »skosoruueckuid Qaxrtop. [eiicTBue TemmepaTypsl Ha OpraHU3MBIL.
[ToliknnoTepMHbIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.



BiaxxHocTh KaK DKOJIOTUYECKUI dakrop. ITpucnocoOnenus pacTeHun K
MoJJIepKaHuio  BOAHOTO Oamanca. Kiaccudukanus pacTeHWii 1O  OTHONICHHIO K BOJE.
[TpucmocobaeHus )KUBOTHBIX K M3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl o0WTaHWsS OpPraHW3MOB: BOJHAs, HA36MHO-BO3/YIIHAS, TIOYBEHHAs, TJIyOWHHAs
MOJAMOYBCHHAS, BHYTPUOPTraHW3MEHHAs. DOU3HKO-XUMHUYECKHE OCOOCHHOCTH Cpel  OOWTaHus
opraau3MoB. [Iprucrnoco0ieHnst OpraHU3MOB K )KH3HU B Pa3HBIX CPE/Iax.

buonornueckue putmbl. Buemnune u BHyTpeHHUE pUTMBbL. CyTOYHBIE W TOJUYHBIC PUTMBI.
[Tprcroco6IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHH KU3HH.

XKuznennsie Gopmbl opranu3moB. llonstue o xu3HeHHOH (opme. JKusHeHHbIE (HOPMBI
pacTeHU: JAepeBbs, KYCTApHUKH, KYCTapPHUYKHU, MHOTOJICTHHE TpPaBbl, OJHOJICTHUE TPAaBBHI.
JXKuzHeHHble GOPMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U
o0pa3a >KU3HH.

buotuueckue Qaxropsl. Buapl OMOTHYECKMX B3aMMOJEUCTBHUI: KOHKYPEHIIMS, XUITHUYECTBO,
cuM6Ouo3 u ero dopwmel. [lapazutusm, koomepamus, MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3ammonelictBusi (Tommueckue, dopuueckue, Qadbpuyeckue).
3HaueHHe OMOTHYECKUX B3aMMOJCUCTBUN IJIsi CYIIECTBOBAHUS OPraHW3MOB B Cpejle OOWTaHUSA.
[TpuHIIUTT KOHKYPEHTHOTO UCKITFOYCHHS.

JlemoHcTpamu

Tabmuibr U CXEMBI: «IKOJIOTUYECKUE (bakTops, «CBeToBOH CIIEKTPY,
«IKOJOTUYECKUE TPYIIBl >XUBOTHBIX 110 OTHOIIEHHWIO K CBETY», «TerIOKpOBHBIE KUBOTHBICY,
«XOJOAHOKPOBHBIE KWUBOTHBIE», «DH3MOIOTHYECKUE aJanTallii >XKUBOTHBIX», «Cpensl oOuTaHUS
opranu3moBy», «buomornueckne putmbl, «KuzHeHHBIE HOPMBI pacTeHHi», «OKu3HeHHbIE (OPMBI
KUBOTHBIX», «IKOCHCTEMA NIMPOKOJIUCTBEHHOIO Jieca», « JKOCHCTEMAa XBOWHOro Jeca», «llenn
MTATAHUSD,

«XwumnangecTBoy, «I[lapazutuzm», «Konkypermusn», «Cumonosy», «KommeHcanmzmy.

O6opynoBanue: repdbapuu pacTeHUM M KUBOTHBIX, IPUCIOCOOIECHHBIX K BIMSHHUIO Pa3IUYHBIX
IKOJIOTUYECKUX (haKTOPOB, TrepOapuu CBETOJTIOOMBBHIX, TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM,
CBETOJIFOOMBBIE, TEHENIOOMBbIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUs, repOapuu M KOJUICKIHH
TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYMBBIX PACTEHUMU, 4ydesla NTUI[ U 3Beped, repbdapuu
pacTeHuii, OTHOCSIIUXCS K rurpoduram, kcepoputam, Me3oduram, KOMHATHBIE PACTEHUS TAaHHBIX
TPy, KOJUIEKIIMH XUBOTHBIX, OOMTAIOIIUX B Pa3HbIX Cpelax, repdapuu M KOJUIEKIMM PACTCHHUH U
KUBOTHBIX, OOJIAAIONINX YepTaMU MPUCIIOCOOICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUHM JKU3HU,
repOapyu ¥ KOJJIEKIUU PACTEHUN U KUBOTHBIXPA3IMUHBIX KU3HEHHBIX (DOPM, KOJUIEKIIH )KUBOTHBIX,
YYaCTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlaGoparopHas paboTa «BrisiBneHre NPUCTIOCOOIECHII OPraHu3MOB K BIIMSIHUIOCBETAY.

JlaGoparopHas paboTa «BrisiBneHre npucnocodIeHnil OpraHu3MoB K BIMSHUIOTEMIIEPATYPbI».

JlaGoparopHas paboTa « AHATOMUYECKUE OCOOCHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHUS.




Tema 8. Jkoj10rusi BUAOB M NOMYJISIIUIM

DKOJIOTHYECKHE XapaKTepuCTUku nomnyisiuuu. [lonmymsauus kak Ouosiormueckas cucrema. Posb
HEOHOPOJIHOCTH Cpefbl, PU3NISCKUX OaphepPOB U OCOOCHHOCTEH OMOJIOTHH BUIOB B (DOPMHUPOBAHHUH
MPOCTPAHCTBEHHOM CTPYKTypbl momyisiiiuii. OCHOBHBIE TOKa3aTead TMOMYJALHU: YHCICHHOCTb,
IJIOTHOCTh, BO3PAacTHAas W TOJIOBAas CTPYKTYpPa, POKIAEMOCTb, MPHUPOCT, TEMII POCTA, CMEPTHOCTb,
MHUTpaIus.

DKkoJiorueckas CTpykTypa mnomyiasiuu. OIlleHKa YHUCIEHHOCTH Tomynsiuu. JluHamuka
NOMYJISIUMA U €€ peryisiuvs. bUOTHYECKMH MNOTEHIMal NONyJanud. MoJeaupoBaHHE JIMHAMUKH
nomynsuud. Kpusble pocta YUCICHHOCTH Nony/siiuu. KpuBbie BBKUBAaHUS. Peryisinus 4iucieHHOCTH
MOMYJISIIIAI: POJIb (PAKTOPOB, 3aBUCSIIUX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJOTHUECKUAE CTPATCTUH
BHUI0B (1- 1 K-cTparerun).

[lonsitTue 00 oKojormueckod Hume Buga. MecrooOutanue. MHoroMmepHass MoOJETb
skoJsiornyeckol Humm k.M. XatumHcona. Pa3mepsl skosmorudeckoid Humm. lloTeHumaneHas u
peanr30BaHHAs HUILIH.

Bun xak cucrema monymsiiuid. Apeansl BUI0OB. BUabl U UX )KM3HEHHBIE CTPATETUH.
OKOIOTHYECKHE DKBUBAJIECHTEL

3aKOHOMEPHOCTH TOBEICHUS U MUIPALMil )KUBOTHBIX. BHOJTOTHYECKME MHBA3WU YYKEPOIHBIX
BUJIOB.

JleMoHCcTpanmu
[Toptper: Ix.1. XarunHCcoH.
Tabmuis! U CXEMBL: «IKOJIOTHUYECKHE XapaKTEPUCTUKU OIS,

«[IpoctpaHcTBeHHasi CTPyKTypa MONyJsun», «Bo3pacTHble MUpamMuabl MOMYJISIIHIN,
«CKOpPOCTh 3acCeNeHUs] MOBEPXHOCTH 3EMJIM PA3IMYHBIMU OpraHu3MaMu», «Moaelb 3K0JI0rHIeCcKoi
auimn Jx. M. XaTauHcoHay.
ObopynoBanue: repbapuu pacTeHHWH, KOJUICKIIMHM XWUBOTHBIX. Jlabopatopnas paboTa
«IIpucrocoOeHns ceMsiH pacTEHUH K pacCeICHUION.

Tema 9. Jkos0rusi cood1ecTB. IKOJIOrHYECKHE CUCTEMBI.

CooOmiectBa opranuzMoB. bruo1ieHos u ero crpykrypa. CBsizu MeX/1y OpraHu3MaMHuB OMOIICHO3E.

DkocucTema Kak oTkpbiTas cucrema (A.J[x. Tencnn). OyHKIMOHATBHBIE OJIOKH OPraHU3MOB B
AKOCHCTEME: MPOIYLIEHTbI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHU. Tpoduueckue nenu u
cetd. AGnotuueckue 650ku sKocucteM. [1ouBbl U MIIBIB SKOCHCTEMax. KpyroBopoT BeliecTB U MOTOK
SHEPrUM B IKOCHUCTEME.

OcHOBHBIE TOKa3aTeIM HKOCUCTEMbl. buoMacca W HpoayKuus. DKOJOTMYECKHE NUpaMUIbl
qucel, OMOMAacChl U YHEPTHH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpotiku. @Duykmyayuu. HarpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBUYHbIE UBTOPUYHBIE CYKIIECCHUH U UX TPUYHHBI.
AHTpororeHHsie Bo3AeicTBHs Ha cykieccun. KinMakcHoe cooOmiectBo. buopasnoobpasue u momHora
KpYroBOpPOTa BEIIECTB — OCHOBAYCTOMUMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBI. JKocucmemvl 03€p U peK. IKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmeneti, NyCmbviHb.



AHTpOTIOTEHHBIE ~ JKOCHCTEMBI.  ArposkocucreMa.  ArpomneHo3.  Pasmuums — mexnay
AQHTPOTIOTEHHBIMH U MTPUPOTHBIMHU SKOCHCTEMaMH.

VYpb6oskocucrembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. lopoackas ¢iopa u ¢dayna.
CunHaHTpomnmM3anus ropoJckoii payHsl. bruonornyeckoe u X034HCTBEHHOE 3HAYCHHUE arpO3KOCUCTEM U
ypOO3IKOCUCTEM.

3aKOHOMEPHOCTH (dbopmMupoBaHHS OCHOBHBIX B3aMMO/ICHCTBHHA OpraHU3MOB B
IKocucTeMax. Pornb  Kackadnoeo s¢hgexma u  8uUO08-30uPuUKAmMopos  (Kiouesvbix 8udos8) 8
@yukyuonuposanuu sxkocucmem. IlepeHOC PHEPTUM W BEUIECTB MEXAY CMEKHBIMU IKOCHCTEMAaMHU.
YCTOHYMBOCTh OPraHU3MOB, OIS U SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX W aHTPOTIOTCHHBIX
BO3JECHCTBUMN.

Mexanuzmbl 6030eticmeus 3aepA3HeHUll pA3HbIX MUNO08 HA CYOOP2AHUBSMEHHOM, OP2AHUZMEHHOM,
NONYNAYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBbl IKOJI02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8030eticmaus. MeTo10JIoTHsl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOTIOT€HHBIX 9KOCHCTEM.

JlemoHcTpamu [Toprper:

A.JIx. Tencnu.

Tabmumper u cxembl: «CTpykTypa OHOLIEHO3a», «JKOCHCTEMa IIMPOKOJIUCTBEHHOIO Jiecay,
«JKocUCcTeEMa XBOMHOro Jecay, «QDyHKIMOHAIbHBIE TPYNIbl  OPraHU3MOB B 3KOCHCTEME),
«KpyroBopoT BemecTB B 3KocucTeMe», «Llernn nuranus (macTOUIIHAS, TETPUTHAS)Y, « DKOJIOTHIECKas
nUpaMua gucenn, «IDKOJOTHYecKas THpamuIa OHoMacchy, «JKOJIOTHUECKast nupamMmuIa
sHeprum», «OOpazoBaHue 00j0TaY,

«IlepeuuHas cykueccus», «BoccTaHoBieHue Jjeca TMociae moxapa», «IKOCHUCTEMA  03€Epay,
«ArporieHo3», «KpyroBopoT BemECTB W TIOTOK DSHEPTHH B arpolieHO3ey,
«IIpumepsnl ypboskocHucTeM.

OO6opynoBanue: repdapuu PacTeHHM, KOJUICKIIMA HACEKOMBIX, Yydesia ITHI] U 3Bepei, repoapun

KYJIBTYPHBIX U JJUKOPACTYILIUX PACTCHUN, aKBapUyM KaK MOJIEIbIKOCHUCTEMBI.

IIpakmuueckasa paboma «V13ydenue u onucanue ypOo3KOCUCTEMBD.

Jlabopamopnas paboma «W3ydeHue pazHOOOpa3us MEIKHUX IOYBEHHBIX YIEHHCTOHOTHX B
Pa3HbIX SKOCHCTEMAX).

OKckypeus  «IKCKypcusi B THUIHMYHBIM OHoreoueHo3 (B ayOpaBy, Oepe3HSK, €NbHUK, Ha
CYXOJOJIbHBIN WM TOMMEHHBIN JIyT, 03€p0, 00JIOTO)».

OKcKypcus « IKCKYpCHs B arposKkocucTeMy (Ha 1MoJjie WU B TEIIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodaabHasi IKocucremMa

buocdepa — obuierianerapuas o0osiouka 3emiid, T/Ie CYIIECTBYET WM CYLIECTBOBANA KU3Hb.
Pa3Butne npencrasinenuit o 6uocdepe B Tpynax 3. 3rocca. Yuenue B.M. Bepuanckoro o 6uocdepe.
Ob6nactu 6uocdeps! u e€ cocras. JKupoeseriecTBo 6uochepsl 1 ero PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHMsl Ouocdepbl. OcobeHHoctu Ouochepsl Kak TiI0OanbHOU
sKocucTeMbl. JluHaMuyeckoe paBHoBecue B bnochepe. KpyroBopoTsl BeeCTB U OHOT€OXHUMHYECKHE
uukiel (yriepona, asora). PuUTMuuHOCTH sIBIEHHIB Ouocdepe.



3onaneHOCTH OMochepsl. [lonstue o 6mome. OcHOBHBIC OMOMBI CYIIM: TYHJIpA, XBOWHBIC Jeca,
CMEIIaHHbIE M IIMPOKOJMCTBEHHBIE Ji€ca, CTENM, CaBaHHbI, IIyCTBIHHM, TPOIUYECKHE Jieca,
BBICOKOTOpbs. KilnMaT, pacTUTENbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

CtpykTypa ¥ (YHKUIUS JKUBBIX CHCTEM, OLIEHKAa MX PECYpCHOr0 NMOTEHIMana u OuochepHbIX
GbyHKIUH.

JleMoHCTpauuu

[Hoptpersi: B.W. Bepnanckuii, 3. 3tocc.

Tabmuuer u cxemsl: «l'eocthepsr 3emmm», «KpyroBopoT azora B HpHPOJE»,
«Kpyrosopor yriaepoaa B NPUPOAE», «Kpyrosopot KHCJI0po/ia B IPUPOJIEN,
«KpyroBopoT Bozbl B mnpupone», «OcHOBHbIE OuoMbl cyminy», «Kinumatuueckue mosica  3eminy,
«Tynnpa», «Taitray, «Cmemannsiii jecy», «lllupokonuctBeHHbiit nec», «Cremby, «CaBaHHAY,
«IIycteinsay, « Tponnueckuii iecy.

ObopynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKITUHU JKUBOTHBIX.

Tema 11. YesioBek U OKpY:KAIOIIAS CPeAa

DKoJIoTHYeCcKHe KPU3UChl U UX NMpHUYMHBL. Bo3neiicTBue uenoBeka Ha Onocdepy. 3arpssHeHHe
BO3JYIIHOW cpenpl. OxpaHa BO31ayXa. 3arpsA3HeHUE BOJHOUW cpeapl. OxpaHa BOJHBIX PECYPCOB.
Paspymenue noussl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne kinumara.

AHTpOIIOT€HHOE BO3JCHCTBUE HA PACTUTENBHBIA M KMUBOTHBIM MuUp. OXpaHa pacTUTEIBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE TPHUHIMIBI OXpaHbl NMpupobl. KpacHeie kauru. Ocobo oxpaHseMble
npupoanbie Teppuropun (OOIIT). boranuueckue caapl ¥ 300710THUECKUE TAPKH.

OcCHOBHBIE TIPUHITUIIBI YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA W MPHUPOJBI. ParmoHanbHOE
MIPUPO/IOIOJIL30BAHNE U COXpaHEHUE OMOJIOTHYECKOro pazHooOpasua3emiu. O01Ire 3aKOHOMEPHOCTH
IJI00ATBHBIX HKOJIOTUYECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpHM3HCa U €ro BEpOSITHbIE
MOCJIEICTBUS.

PasButre METONOB MOHMTOPHHIA Pa3BUTHS OMACHBIX TEXHOIEHHBIX IpoueccoB. CucmemHvie
uccnedosanusi  nepexooa K  pecypcocbepezarowell U KOHKYPEHMOCNOCOOHOU  dHepeemuxe.
buonocuueckoe pasnoobpazue u oOuopecypcvl. Hayuonanvhvie uHgopmayuonHvie cucmemol,
obecneuusaowue 00cmyn K uHopmayuy no COCMOAHUI OMOENbHLIX U008 U dKocucmem. OcHOBbL
aKopeaburumayuu IKocucmem u cnocob6o8 6opvovl ¢ buonospedcoeHuIMU. PekoHcmpykyus MOpCKUx u
HA3EeMHBIX 9KOCUCTIEM.

JeMoHcTpanmu

Tabnuipl 1 cxeMbl: «3arpsasHeHre aTMochepsl», «3arps3HeHue Tuapocheps»,
«3arpsizHeHue TouBbD, «llapHukoBbiii 3ddexr», «Ocobo oxpaHsemble NPUPOIHBIE TEPPUTOPUNY,
«Mogenu ynpapisieMOro MUpPa».

O6opynosanue: ortorpadguu oxpaHseMbIX pacTeHUll U KUBOTHBIX KpacHoi kuuru Poccuiickoii
®enepanun, KpacHOM KHUTH pEervoHa.




IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IO BUOJIOI'MX HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUsSI K pe3yJbTaTaM OCBOCHHUS OOy4arOIIUMHUCS IPOTpaMMm
cpeaHero oOuiero 00pa3oBaHus: JUYHOCTHBIE, METANIPEAMETHBIE U MPEAMETHBIE.

B CTPYKTYpPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS HPOTpaMMbl IO OHOJIOTHH BBIJICJICHBI
CJIEIYIOIIME COCTABJISIONINE: OCO3HAHUE O0YUYaIOIIMMUCS POCCUUCKON TPAKIAHCKOW UIACHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH W CaMOOTPEICIICHUIO, HAaTUYUe MOTHBALMH K
00y4eHHI0 OMOJIOTHH, IEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JUYHOCTH HA OCHOBE
KIITFOYEBBIX HGHHOCTCI\/JI 1 UCTOPUUCCKUX Tpa)munﬁ Pa3sBUTHUA OHMOJIOTUYECKOTO 3HaHu:A,
TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOEH NIEATETHLHOCTH IIEHHOCTHO-
CMBICJIOBBIMHM  YCTAHOBKaMM, HNPUCYIIMMHU CHUCTCMCE OHMOJIOTUYECKOTO 06pa3013aH1/m, HaJIn4ue
IMpaBOCO3HAHUA JKOJIOTHUECKOH KYyJIbTYPBHbI, CIIOCOOHOCTH CTaBUTh eIt U CTPOUTH ) KU3HCHHBIC IIJIAHBI.

JIMyHOCTHBIE PE3YIbTAaTbl OCBOCHHUA MPOTpaMMBbI 110 OonoJsioruu JOCTUTAKOTCAB CIOUHCTBC

y‘-Ie6HOI\/’I M BOCHUTATEIbHOMN ACATCIIPHOCTU B COOTBETCTBUHN C TpaaAUuIIUOHHBIMHA
pOCCI/II\/’ICKI/IMI/I CONMOKYJIbTYPHBIMH, HCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMU OEHHOCTAMMU,

IPUHATBIMU B O6I].[GCTBG npaBujIaMu n HOPMaMHUIIOBEACHHUS U CHOCO6CTBYIOT
IpolieccaM CaMONO3HAHUs, CAMOBOCIIMTAHUSL M CaMOPa3BUTHS, PA3BUTHS BHYTPEHHEH MO3MUIUHU
JUYHOCTH, TMATPUOTH3MA W YBAXKEHUS K 3aKOHY W MPaBOMOPSAKY, YEJIOBEKY TpyAa U CTapuiemy
MTOKOJICHUIO, B3AUMHOTOYBa)KE€HUS, OEpEeKHOT0 OTHOLICHUS K KyJbTypHOMY HACIEAUI0 U

TpaaulMsIM MHOTOHalMOHANBHOrO Hapona Poccuiickoit ®enepanuu, nOpupoie u
OKpyxaromiei cpene. INUHOCTHBIE pe3yabTaThl OCBOCHHUS yueOHOro mnpeamera «buonorus» JOJHKHBI
OTpaxarb TOTOBHOCTD U CIIOCOOHOCTH oOyuarouxcs PYKOBOJICTBOBAThCS
chOpMHUpPOBAaHHONW BHYTPEHHEW TO3WIUEH JIMYHOCTH, CUCTEMOI LIEHHOCTHBIX OPUEHTAIIHM,
MO3UTUBHBIX BHYTPEHHUX YOEXKJACHUN, COOTBETCTBYIOIIUX TPAJAULMOHHBIM LIEHHOCTAM POCCUHCKOTO
oOmiecTBa, paclIMpPeHHE 3>KU3HEHHOTO ONBITa M OIBITA JEATEIbHOCTH B TIPOIECCE peaTu3aluu
OCHOBHBIX HAaIpPaBJIEHUH BOCHHUTATEIHHON

JCATCIBbHOCTH, B TOM YHCJIC B HaCTH:

1) rpaxnanckoro BocnuTanus:

c(hOPMUPOBAHHOCTb TPAXKIAHCKON MO3HIMH 00yYarOIIErocss KaK akTUBHOTO M OTBETCTBEHHOTO
YjleHa pOCCHICKOTO OOILECTBA;

OCO3HAHHME CBOMX KOHCTUTYIHMOHHBIX @paB M OOS3aHHOCTEH, yBaKEHHE 3aKOHA M
HPaBONOPSIKA;

FOTOBHOCTh K COBMECTHOH TBOPYECKOW JEATENbHOCTH HPHU CO3JAHMU Y4eOHBIX IPOEKTOB,
peleHny y4eOHbIX U NO3HABATEbHBIX 337124, BBIIOJHEHUH OMOJIOTUYECKUX SKCIIEPUMEHTOB;



CIIOCOOHOCTh OIPENCATh COOCTBEHHYIO MO3UIUIO N0 OTHOIICHHIO K SIBJICHUSM COBPEMEHHOU
JKU3HHU U OOBICHSITE €€;

YMEHHE YUYUTBHIBATh B CBOUX JCHCTBUSX HEOOXOIMMOCTH KOHCTPYKTHBHOTO B3aWMOJICHCTBUS
JOJICH ¢ pa3HBIMU YOIKICHHUSIMH, KyIbTYPHBIMU IEHHOCTSIMH U COITHAIEHBIM ITOJI0XKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO  BBINOJIHCHUS  YUCOHBIX,
MMO3HABATEIBHBIX U HMCCIICIOBATEIBCKUX 3a7a4, YBAXUTECIHHOTO OTHOIICHHS K MHEHHUIO ONIIOHEHTOB
P 00CYKJICHUH CIIOPHBIX BOITPOCOB OMOJIOTHUECKOTO COCPKAHUS;

TFOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM IE€ATEIbHOCTH;

2) naTpHOTHYECKOro BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaxTAHCKOW HIACHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoOJy, 4YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHO#, ropmoctu 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK U KYJIBTYpY, IPOIILJIOE U HACTOALIEE MHOIOHALMOHAJIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEOUIO U MaMSITHUKAM TMPUPOJIbI, JOCTHKEHUSIM
Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJAJ POCCUICKMX YUYEHBIX B CTAaHOBJIEHHE M pa3BUTHE OHOJIOTHH,
MMOHUMAaHMs 3HaYeHUs! OMOJIOTUM B MO3HAHUU 3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKAa U COBPEMEHHOTO
o0111€ecTBa;

uaeiHas yoexaE€HHOCTh, TOTOBHOCTh K CIIy)K€HHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIHUTAHMSI:
OCO3HAaHUE JYXOBHBIX IIEHHOCTEH pPOCCHMCKOro Haponaa; chOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHHS;
CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W MPUHHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHUPYACH Ha
MOpPaJbHO-HPAaBCTBEHHBIC HOPMBI U IIEHHOCTH;
OCO3HAHUE JIMYHOTO BKJIAJIA B MIOCTPOCHHUE YCTOWYMBOTO OYIYIIETO; OTBETCTBEHHOE OTHOIIICHUE
K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHS IICHHOCTEH CEMEHHOW J>XM3HH B COOTBETCTBHHM C TPAJULMUSIMH HApOIOB
Poccun;

4) rcTeTn4ecKoro BOCHUTAHNA:
3CTETUYECKOE OTHOLIEHME K MHpY, BKIIIOYas ACTETUKY ObITAa, HAYYHOIO M TEXHHYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOLIECHHIA;
MOHMMaHUE SMOIMOHANLHOTO BO3JEHCTBHS KUBOH NPHUPOJbI M €& IEHHOCTH; TOTOBHOCTb K
CaMOBBLIPAKEHHUIO B PA3HBIX BUIAX MCKYCCTBA, CTPEMJICHHE ITPOSIBIATH
Ka4yecTBa TBOPYECKOM JTUYHOCTH;

5) ¢pusuyeckoro BocnuTanus, (GOPMHPOBAHHS KYJLTYPbl 310POBbSl H
AMOLMOHAJIBHOT0 (JIArONOJTyYns:

MOHMMAaHWEe W peamu3alusi 3J0pOBOrO0 U 0Oe30macHOro oOpasza KW3HU (3J0pOBOE MHTAHUE,
coONroieHre TUTHEHUYECKUX TMPaBWUI M HOPM, cOAllaHCHPOBAHHBIN PEXUM



3aHATUH W OTAbIXa, peryaspHas (usnyeckass aKTUBHOCTH), OEPEXKHOro, OTBETCTBEHHOTO H
KOMIETEHTHOTO OTHOILIECHHUSI K COOCTBEHHOMY (PH3UYECKOMY M IICUXUIECKOMY 3/I0POBBIO;

IIOHMMAaHHE LIEHHOCTH MPaBUJI HHIUBUIYAJIbHOTO U KOJUIEKTHBHOIO OE3011aCHOTO IMOBEACHUS B
CUTYaUsIX, YTPOKAIOIINX 370POBbIO U KU3HHU JIIO/IEH;

OCO3HAHME TMIOCIEACTBUNM U HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpEOJEHUS aJKOroJs,
HapKOTHUKOB, KypeHHUs]);

6) TpynoBoro BocniuTanus:
TFOTOBHOCTb K TPYZy, OCO3HAHUE LIEHHOCTU MacTEPCTBA, TPYIOJIIO0HE;
TOTOBHOCTh K AaKTHUBHOW [IEATEILHOCTH TEXHOJOTHYECKONW W COIMAJIbHOW HaIPaBIEHHOCTH,
CrIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIILHO BBITIOJIHATH TAKYIO JIEATEIbHOCTS;
WHTEpeC K pa3nudyHbiM cdepam MpodecCHOHATBHONW JESITENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOD OyayIiei mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBL;
TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU BCEH JKU3HU;

7) 3K0/10rHYeCKOro BOCIIMTAHUSA:

9KOJIOTUYECKH I1€JIECO00pa3HOe OTHOIICHHE K TMPUPOJIe KAaK HMCTOYHUKY >KU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHMUS,

TTOBBIIICHUE YPOBHS SKOJOTHUECKOU KYJIbTYPhI: MPHOOPETEHNE OMBITAIUIAHUPOBAHUSI TIOCTYITKOB
Y OTIEHKH UX BO3MOXHBIX MTOCIIEICTBHH JIJIST OKPYXKAIOIIEH CPEeIbI;

OCO3HAHUE TJI00ATILHOTO XapaKTepa SKOJOTUUECKHUX TPOOIeM U MyTel WX pelIeHusT; ClTOCOOHOCTh
WCIIOJIb30BaTh MPUOOpeTaeMble MPH U3YUYCHHH OWOJIOTUU 3HAHUS U YMEHHS MPH PEHICHUH MpoOIieM,
CBSI3aHHBIX C PallMOHAIBHBIM MPHUPOIOTIONB30BaHIUEM(COOIIOIEHUE TIPAaBUII TIOBEJICHUSI B MPUPOJIE,
HaIpPaBJICHHBIX HA COXpaHEHUE PABHOBECHUS B SKOCHCTEMAX, OXpaHy BUJOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEMPUSITUE JEHUCTBUM, MPUHOCAIIMX BpPEN OKPYKAIOIIEH MPUPOIHOW Cpene, yMEHUue
MIPOTHO3UPOBATh HEOJATOMPHUATHBIE AKOJIOTHYECKUE MOCIEACTBUS NPEINPUHUMAEMbIX IEHCTBUI U
MPEAOTBPALLATh UX;

HaJu4he pa3BUTOrO SKOJOTMYECKOIO MBIIUICHHS, HKOJIOTUYECKOM KYJIbTYpbI, OIbITa
NESATEIBbHOCTH SKOJIOTMYECKOM HAIpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI MU B TIO3HABATEIBHOM,
KOMMYHUKAaTUBHOM U COLMAJIBHON IPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOU JEATEIbHOCTH
9KOJIOTMYECKOW HAIPaBJIECHHOCTH;

8) uennocrn nayunoro nosnanus:

c()OPMHPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHs
HAYKH U OOLIECTBEHHOM ITPAKTHKH, OCHOBAHHOTO HA JUAIOTE KYIbTYp, CHOCOOCTBYIOIEr0 OCO3HAHUIO
CBOETr0 MECTA B IOJIMKYILTYPHOM MHPE;

COBEPLICHCTBOBAHUE A3BIKOBOI M UYHMTATENbCKOM KyJIbTYphl KaK CPEICTBA B3aMMOJECHCTBUS
MEK Ty JIFOJIbMHU U HO3HAHMS MUPA;



NOHMMaHue cHenupuKkn OWONOTHMH Kak HayKd, OCO3HaHus e€ posu B (OPMHUPOBAHHU
pPAaLlMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3aHUN  LIEJIOCTHOTO  IIPEJCTaBJIEHHs 00 OKpYKaIOIIEeM
MHUpE KaK O €JMHCTBE MPHUPOJIbI, YEIOBEKA U 0OIIeCTBa, B TIO3HAHUH MPHUPOTHBIX 3aKOHOMEPHOCTEH 1
peleHnn npodsieM COXpaHEeHUs! IPUPOIHOTO PAaBHOBECHS;

yOexIEHHOCTh B 3HAUMMOCTH OMOJIOTUH JUISI COBPEMEHHOW IMBUJIM3AIMN: 00ECIICYeHUS] HOBOTO
YpOBHS DPAa3BUTHS MEIUIMHBI, CO3JaHME IEPCHEKTUBHBIX OHWOTEXHOJIOTUH, CIIOCOOHBIX pellaTh
pecypcHble IpOoOJIEMbl pa3BUTHUsI YEJIIOBEYECTBA, IIOMCKAa MyTeH BbIXOJAa U3  IIOOATBHBIX
HKOJIOTUYECKUX TpoOJIeM W obOecreueHusl Mepexoia K YCTOWYMBOMY Pa3BHUTHIO, PAIOHAIBHOMY
MCTIOJIb30BAHUIO IPUPOIHBIXPECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B IOJIyYEHUH OWOJIOTMYECKUX 3HAHUW B IEJAX IOBBIIIEHUS 0OIIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, KaK COCTaBHOM 4YacTu (PyHKIMOHAJIBHOMN
IrpaMOTHOCTH OOy4arouxcs, GopMUpyeMoil Ipy N3y4EeHUNONOJIOTUY;

MNOHMMAaHWE CYIIHOCTH METOJ0B I[O3HAHUS, MHCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIOJIb30BaTh M0JIy4aeMble 3HAHUS JUIS aHAIN3a U OOBSICHEHNUS SIBICHUI OKPYKAIOLIETO
MHpa U MPOUCXOJAIINX B HEM M3MEHEHUHN, YMEHHUE JieNaTh 0OOCHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE
Hay4yHbIX (PAKTOB U HMEIOUIUXCS JIAHHBIX C LEIbI0 MOJYyYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOATENBHO MCIOJIB30BaTh OMOJIOIMUYECKHE 3HAHMsI JUIsl pelleHus polseM B
peaNIbHBIX KU3HEHHBIX CUTYalHsIX;

OCO3HAHHE IIEHHOCTH Hay4YyHOUH JesATeNIbHOCTH, T'OTOBHOCTh OCYHIECTBJIATH MPOEKTHYIO H
HCCIIEIOBATENIbCKYIO JAESITEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJIy4EHUIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHUHM C )KU3HEHHBIMU NOTPEOHOCTSIMMU.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3yabTaTbl OCBOGHHS Yy4yeOHOro mnpeamera «bHOJIOTHS) BKIIOYAIOT:
3HauyuMble I8 (GOPMHUPOBAHMS ~ MHPOBO33PEHHS  OOy4aloUIUXCs  MEXAUCUUILTMHAPHbBIE
(MexmpeaMeTHbIe) OOIIeHayyHble MOHATHSA, OTPaXKarollHe IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U
crenuguKy METOIOB MO3HAHUS, UCIIOJIb3YEMBIXB €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPTHsl, SIBIICHUE,
MpoLecc, CHUCTeMa, HaydHbli (akT, NPUHIUN, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCClIeIOBaHUE, HaONIo/IeHHue, H3MEpeHHe, HKCIEPUMEHT U JpYyrue); yHHUBEpcalbHble YyueOHbIE
necTBus (M03HaBaTENbHbIE, KOMMYHUKAaTUBHBIC, PETYISATUBHBIC), oOecrneynBarouue GopMrupoBaHIe
(GYHKIIMOHATBPHOW TPAaMOTHOCTH M COLIMANIBHOM KOMIIETEHLMH OOYy4YaroluXxcsi; CHOCOOHOCTh
oOyyaronuxcs HCIONIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHYECKHE 3HAHUS H
yHHUBEpCaIbHbIC YUeOHbIE IEHCTBUS B M0O3HABATEIBHON U COLIMATBHON MPAKTHKE.



B pesynmbrare wu3ydeHHs OWMOJIOTMM Ha YpPOBHE CpeIHero ooOmiero oOpa3oBaHHs Y
oOyuaromerocss OyayT cGOpMHUPOBAaHBI TO3HABATEIbHBIC YHHBEpPCATbHBIC YUeOHBIC JCHCTBHS,
KOMMYHHUKATHBHBIC YHUBEpPCAIbHbIE Yy4eOHBbIC ACHUCTBUS, PEryIsSTHBHBIC YHUBEpCAJIbHBIC ydeOHBIC
[[eﬁCTBHSI, COBMCCTHaAA ACATCIIbHOCTD.

Ilo3naBaTebHBIC YHHUBepcalbHbIe y4eOHbIe NelicTBUS
Ba3oBble Jioruyeckue 1eicTBUA:

CaMOCTOSITENIBHO  (pOPMYIHpPOBaTh H  aKTyaIHM3UpOBaTh MpOOJIeMy, paccMaTrpuBaTrh —e¢
BCECTOPOHHE;

UCIO0JIb30BATh INPU OCBOEHUU 3HAHUN MPHUEMBI JIOTMUECKOTO MBINUICHUS (aHaln3a, CHUHTE3a,
CpaBHEHUs, Kiaccudukanyuy, 00001IeHNs ), paCKPbIBATh CMBICI OMOJIOTMYECKUXTOHATHH (BBIAEIATh UX
XapaKTepHble MPU3HAKHU, YCTAHABIMBATh CBS3U C APYTUMU HNOHATUSAMU);

OTPEENATh LEeNH AESITeNbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX JOCTHUXKEHUS, COOTHOCUTD
Pe3yNbTaThl JEATEIBHOCTH C IOCTABIEHHBIMU LIETISIMU;

HCI0JIb30BATh OMOJIOTUYECKUE MOHATHS 111 00bsICHEHNS (DAKTOB U SIBIICHUHN KUBOUIIPUPOIBL;

CTPOUTH JIOTMUECKUE pacCyXJeHus (MHIYKTUBHbBIE, IEIYKTHBHBIC, 10 AHAJIOTHMH), BBISBIATH
3aKOHOMEPHOCTH U TPOTHBOPEUHS B PacCMaTPUBAEMBIX SBICHUSAX, (OPMYIHPOBATH BBIBOIBI U
3aKIIIOUEHUS;

MPUMEHSITh CXEMHO-MOJIEJIbHbIE CpPEICTBA JUIsl TPEACTaBICHHUS CYIIECTBEHHBIX CBS3eM U
OTHOIIIEHUA B HW3y4aeMBIX OHOJIOTHYECKUX OOBEKTaX, a TakKe MPOTUBOPEUMN pPaA3HOTO poja,
BBISIBJIEHHBIX B Pa3JIMYHBIX HH(OPMALIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHHs] MPOOJIeMbl C Y4ETOM aHajdn3a HMEIOIIMXCS MaTepUualbHbIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIETEILHOCTh, OLIECHUBATh COOTBETCTBHE PE3YJILTATOB LIEJSIM, OLIEHUBATh
PHUCKH NTOCIIEACTBUH 1EATENbHOCTH;

KOODAMHUPOBaTb M BBINOJHATE pabOTy B  YCIOBUSAX pPEAIbHOIO, BHUPTYAIbHOTO U
KOMOHMHUPOBAaHHOTO B3aMMOJAEHCTBUS;

pa3BuBaTh KPEATUBHOEC MBIINIJICHUE ITPH PCHICHUN )KU3HCHHBIX HpO6JI€M.

Ba3oBble ucciaenoBareshLCKHeE IeHCTBUSA:

BJIAJICTh HaBBIKAMU Y4Y€OHO-HCCIICIOBATEIIbCKOM UM TMPOCKTHON JCATEIHHOCTH, HaBBIKAMH
paspenieHuss MmpooOJieM, CIOCOOHOCThIO M TOTOBHOCTHIO K CaMOCTOSITEIIBHOMY TOMCKY METOJIOB
pelieHus MPaKTUYECKHUX 3a]1a4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

WCIIOJb30BaTh PA3JIMYHBIC BHIBI JICATEIBHOCTH TI0 TOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEPIIPETAINH, TPEOoOPa30BaAHUIO U MPUMEHEHHIO B YUCOHBIX CUTYAIUSX, B TOM YHUCIENPU CO3TAHUU
y4eOHBIX U COI[UAIBHBIX IPOEKTOB;

dbopMupoBaTh HAy4YHBIA THUI MBIIUJICHHUS, BJIaJE€Th HAYYHON TEPMHUHOJOTHEH, KIIOUYEBBIMU
MOHATHSIMH U METOJAMH;

CTaBUTbH U (POPMYTUPOBATH COOCTBEHHBIE 331a4l B 00pa30BaTEIbHOMN JIEATEIbHOCTHH KU3HEHHBIX
CUTYaIUsIX;



BBIABJIATE HNPUYIUHHO-CICACTBCHHBIC CBA3W W AKTYaJIM3UPOBAThH 3a1a4y, BBIABUI'ATb TUIIOTC3Y eé
pelICHrA, HAaXOAUTb aprymMCHTBI JIA J0Ka3aTCIIbCTBA CBOHUX YTBep)KﬂeHHﬁ, 3aJaBaThb HapaMeTpbl U
KpUTEPUU PEIICHUS;

AHAJIM3UPOBATH IMOJYUCHHBIC B XOAC PCUHICHUA 3ada4dd PE3YyJIbTAThbl, KPUTHUYCCKN OLCHUBATH HUX
AOCTOBCPHOCTD, IPOTHO3UPOBATHL U3BMCHCHHEC B HOBBLIX YCIIOBUSX,

AaBaTb OLCHKY HOBBIM CHUTyallUsdM, OLCHUBATH HpHO6pCTéHHI:IfI OIIBIT, OCYHICCTBJIATDH

LeJICHATPaBJICHHBIN MOUCK MEPEHOCa CPEICTB U CIIOCOOOB AEHCTBUS
B IPO(HECCUOHATIBHYIO CPELLY;

yMETh  TIEPEHOCHTH 3HaHUST B II03HABATEIIbHYIO U I[PaKTHYECKYIO obnactu
KUBHEACATCIIbHOCTH,

YMETb UHTEIPUPOBATh 3HAHMSI U3 Pa3HBIX MPEAMETHBIX 00acTel;
BBIJIBUTaTh HOBbIE UJIEH, NIPEAJIaraTh OpUruHaIbHbIE MOAX0/Ibl U PEUICHUS, CTABUTHIIPOOIEMBI U
3a/1a4y, JOIYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ nundgopmaumeii:

OPUEHTHPOBATHCS B PA3IMUHBIX UCTOUYHHKAX MH(OpMaluu (TeKcTe yd4eOHOTO MmocoOusi, Hay4qHO-
MOMYJISIPHOM JIUTepaType, OMOJIOTHYECKHUX CIIOBAPSIX U CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX,
B MHTEepHeTE), aHAIM3UPOBATh HH(DOPMAIIMIO Pa3IMYHBIX BHJIOB U (DOPM MPECTABICHUS, KPUTHICCKH
OIICHHUBATH €€ TOCTOBEPHOCTH HHEITPOTUBOPEUYUBOCTD;

dbopMymTpoBaTh 3ampochl W TPHUMEHITh pa3IUYHbIE METOJBI IPH TOWCKe U oTOOope
OmosIornuecKo MHPpOpMaIUU, HEOOXOMMOM 711 BBITIOJIHEHUS YICOHBIX 33724,

MpHOOpeTaTh  OMBIT  UCIOJIb30BaHUSA  WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHA,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAaHUS PA3IMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBHIOUPATh ONTUMAIIbHYIO (POpMY MpeacTaBieHus: OnoJornyeckoi nHpopmanuu
(cxeMmsl, TpaduKy, TUArpaMMBbl, TAOJIUIIBI, PUCYHKH H IPYTOE);

HCIOJIb30BaTh HAy4HBIH S3BIK B KadecTBE CpeAcTBa IMpH paboTe ¢ OMOJIOTHYECKOM
uHpopmaluend: NPUMEHATh XUMHUYECKHe, (U3MYECKUEe U MaTeMaTUYeCKue 3HAKW K CHUMBOJIBI,
dbopmyIibl, abOpeBUaTypy, HOMEHKIIATYPY, UCIOJIB30BATh U MPEOOPa30BbIBATH3HAKOBO-CUMBOJINYECKUE
CpeICTBa HArJSAHOCTH;

BJIIETh HABBIKAMU PACIO3HABaHUS M 3alIUThl MHPOpPMAIUK, HHPOPMAIIMOHHON 0€30MMacHOCTH
JUYHOCTH.

KoMMyHHKaTHUBHBIC YHHBeEpCcaJbHble y4eOHbIE AeHCTBHSA

Oo0wmenne:

OCYLIECTBIIATh KOMMYHHUKAIlMM BO BcCeX c(depax JKW3HU, AaKTUBHO Y4YacTBOBaTh B JMAJOre
WIM JIUCKYCCHUHM II0 CYyHIECTBY 0OCyXJaeMoil Tembl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh
CYXJI€HHsI OTHOCHUTENIBHO BBINOJIHEHHUs Ipe/ylaraeMoil  3ajaud, Yy4YUTHIBaTh HMHTEPEChl U
COIJIACOBAHHOCTB MO3ULIUI IPYrUX YYaCTHUKOB JHMAjora Ui JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBAa OOIICHUS, NMOHMMATh 3HAUEHHE COLMAIBHBIX 3HAKOB,
MPEINOChIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTYalldd, yMEThb CMAr4aTh KOH(IMKTBI U BECTH
IIEPErOBOPHI;

BJIQJIETh PA3IUYHBIMH CIIOCOOAMHU OOLICHHSA U B3aMMOJICWUCTBUS, TOHUMATh HAMEPEHUs APYrHX
JO/ICH, TPOSABIATH YBKUTEIBHOE OTHOLICHHE K COOECEIHWKY W B KOPpPEKTHOH (opme
(bopMyIHpOBATh CBOHM BO3PAKECHHS,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOXO TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIXCPECTB.

CoBMecTHast 1eSITEJIbHOCTD:

IIOHUMATh U UCII0JIb30BATh PEUMYILECTBA KOMaHIHON U HHAUBUAYAJIbHON paOOThINPU PELLIEHUU
Oouonoruuyeckoi mpoOsemMbl, OOOCHOBBIBATH HEOOXOJMMOCTb HNPUMEHEHHUS TIPYNIOBBIX (OpM
B3aUMO/ICHCTBUS NIPU pELICHUU y4eOHOM 3a/1auH;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4E€TOM OOIIMX HHTEPECOB M
BO3MOXHOCTEHN Ka)J0ro 4jieHa KOJUIEKTHBA;

MPUHUMATh LEIH COBMECTHOM JAEATEIbHOCTH, OPraHM30BbIBaTh U KOOPAMHUPOBATH ACUCTBUS I10
€€ NOCTHKEHHUIO: COCTABJIATH IUIaH JEHCTBUM, pacHpelnessaTh POJU C y4ETOM MHEHMM YYaCTHUKOB,
o0CyXJaTh pe3ylbTaThl COBMECTHOI paboTHI;

OIICHMBATh KAayeCTBO CBOETO BKJIa/a M KaXJOTO0 y4yaCTHHMKAa KOMaHJbl B OOLIMI pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeniaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HUAEU C TMO3UIUU HOBH3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETMUYECKOE IMOBEIEHUE B PANIMYHBIX CUTyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUe, ObITh MHULIUATUBHBIM.

PeryasiTuBHble YHUBepcaJbHbIe y4eOHbIe IeilcTBUS

Camoopranuszanms:

MCIO0JIb30BAaTh OMOJIOTUYECKHE 3HAHUS ISl BBISBICHUSA MPOOJIEM U UX PEHICHUSB )KU3HEHHBIX
U y4eOHBIX CUTYALIHSIX;

BBIOMpATh Ha OCHOBE OHMOJOTMYECKMX 3HAHUN IIeJIeBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
NEUCTBUSAX M IMOCTYNKaX IO OTHOIICHHUIO K JKUBOM MPHUPOJIE, CBOEMY 3I0POBbIO U 3I0POBBIO
OKPYKaIOIUX;

CaMOCTOSITEJIBHO OCYIIECTBIISATh O3HABATENIbHYIO JEATEIILHOCTD, BBISBISTH MPOOIEMbI, CTABUTh
u hopMynupoBaTh COOCTBEHHbIE 33]]a4ul B 00pa30BaTEeNIbHOM AEATEIbHOCTU U )KU3HEHHBIX CUTYaAIUSX;

CaMOCTOSITEJIbHO COCTaBJATh IUIAH pEIICHUs MPOoONeMbl C Y4ETOM HMMEIOIIUXCS PEeCcypCoB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JINYHBIX MPEANOUYTCHUN;

JieNlaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH3a PEIICHHUE;



OILICHUBATh MPUOOPETEHHBIN OTIBIT;
crocoOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO LIMPOKOW 3PYAMLUMU B pasHBIX 00JacTax
3HaHUH, MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHTyallUAM, BHOCHUTb KOPPCKTHBLI B ACATCIIBHOCTb, OLCHMWBATDH
COOTBETCTBHUE PE3YJITATOB LIEJISM;

BJIAACTh HaBBIKAMH MMO03HAaBaTEIILHOM pe(l)JIGKCI/II/I KaK OCO3HaHHsd COBCPHIACMBIX IICﬁCTBHfI n
MBICIIMTCIIBHBIX IMPOLECCOB, UX PE3YJILTATOB H OCHOBaHI/II\/JI, HCIIOJIBb30BAaTh HpI/IéMBI pe(bJIeKCI/II/I JJIA
OILICHKHU CUTYallUH, BIOOpA BEPHOTO PEILICHHUS;

YMCETb OLCHUBATH PUCKHU U CBOCBPEMCHHO NMPUHHUMATDH PCIICHHA 10 UX CHWKCHHIO, ITPUHUMATDH

MOTHUBBI U aPr'yMCHTBI APYTUX IIPU aHAJIN3C PE3YJILTATOB JACATCIBHOCTH,

IIpunsTHe ceds m Apyrux:
MIPUHUMATh ce0sl, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTyMEHTHI JPYTUX MpU aHAIM3€ PE3y/lbTaTOB JESATEIbHOCTH; IPU3HABATh
CBOE IPaBO M IPaBO JAPYTUX HA OLIHOKH;
pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP € TIO3UIIMU IPYrOTo YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ysbTaThl OCBOCHHUS COJEpKaHHWS YydeOHOTO Tpenmera «buosorus» Ha
yIIIyOJIEHHOM YpPOBHE OPHEHTHPOBAaHBI Ha oOecrnedeHre NpoPMIBLHOTO OOydeHUs OO0y4Jaromuxcs
onosornn. OHU BKITIOYAIOT: CHeNUpUUEcKue i OMOJOTUM HAyYHBIC 3HAHHS, YMEHHUS M CIIOCOOBI
JICWCTBUH TIO OCBOCHUWIO, WHTEPIpPETAlMd W TPeoOpa3OBaHUIO 3HAHWH, BHIBI NEATCIHHOCTH I10
MOJIyYCHUIO HOBBIX 3HAHWH M WX TNPUMEHEHUIO B PAa3IMYHBIX YYEOHBIX, a TAaKKE B PEATbHBIX
KU3HEHHBIX CUTyanusX. [IpeMeTHbIe pe3ybTaThl MPEACTABICHBI M0 TOAaM U3YYCHHS.

[IpeameTHBIC pe3ynbTaThl OCBOEHUS YaeOHOTO npeameTa «buonorus» B 10 kiacce
JOJIKHBI OTPaKaTh:

chOpMUPOBAHHOCTh 3HAHUW O MeCT€ M POJIM OHOJIOTUU B CHUCTEME E€CTECTBEHHBIX HAayK, B
(GbopMHUpPOBAaHUM €CTECTBEHHO-HAyYHOM KapTUHBI MHUpPA, B MO3HAHUU 3aKOHOB MPUPOJbI U PEHICHUU
mpo0JieM palroOHAIBHOTO MPUPOJIONOIB30BAHUS, O BKIAJE POCCHMCKUX M 3apyOeKHBIX YUYEHBIX B
pa3BUTHE OHOJIOTUH;

BIIQJICHUE CHCTEMON OHOJOTMYECKHX 3HAHWI, KOTOpas BKIIOYAET: OCHOBOMOJATaroIlInue
OMOJIOTMYECKHEe TEPMHUHBI M TOHATUS (KWU3Hb, KIJIETKA, OpraHu3M, MeTadolu3M, TOMEeOCTas,
CaMOpEeryJslus, CaMOBOCIIPOU3BEICHNE, HACIEACTBEHHOCTh, U3MEHUUBOCTh, POCT U  pa3BUTHE),
OMOJIOTHYECKHE TEOpUU (xkmeTouHas teopus T. IlIBanna, M. Illneitnena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieAacTBeHHOCTH T. Moprana), yuenuss (H.M. BaBumoBa — o uentpax
MHOT00Opa3usi U MPOUCXOKJEHUS KyIbTYPHBIX pacTeHUil), 3aKOHBbl (eIMHOOOpa3usi MOTOMKOB
IIEPBOr0 IOKOJIEHHUS,



pacuIeIUIeHHs, YUCTOThl TaMeT, He3aBUCUMOTO HacieaoBaHusi . MeHens, roMOJIOTHYECKUX PSAIOB B
HacneacTBeHHOM n3MenurnBoctu H.W. BaBunosa), mpuHIUIIBI(KOMIIIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMU  Hay4yHOIo MIO03HaHUS, UCIOJIb3YEMBIX B
OMOJIOTUYECKUX  HUCCIEJOBAHUAX JKUBBIX OOBEKTOB (ONHMCaHWE, W3MEpPEHHEe, HaOII0JICHNE,
9KCIEPUMEHT);

YMEHHE BBLICIATH CYIIECTBEHHbIE NPU3HAKU: BHPYCOB, KJIETOK MPOKApUOT M 3YKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB, B TOM 4Yucie OakTepuil, TpuOOB, pacTEHHIA,
KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB M CHCTEM OpPraHOB PACTEHH, IKMBOTHBIX, YEJOBEKa,
MIPOIIECCOB JKU3HENEATENFHOCTH, MPOTEKAOIINX B OPraHW3Max PacTeHUH, )KMBOTHBIX W YENIOBEKa,
OMOJIOTUYECKUX TPOIlecCOB: oOMeHa BemiecTB (MeTaboJIM3M), MPEBpALICHHUs YHEPTUH, OpOKEHHS,
aBTOTPO(HOI0 M reTepoTpo(HOr0 THUIOB MHUTAHUA, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHe3a, SMOpPHOTreHe3a, MOCTAIMOPHOHAIBHOTO Ppa3BUTHS, PAa3MHOXKEHHS, WHAWBUIYAIBHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMO/IEUCTBUS T€HOB, T'€TepO3HCca, HCKYCCTBEHHOIO 0TOOPa;

YMEHHE YCTaHABIIMBaTh B3aWMOCBS3M MEXKIY OpPraHOMIAMH KIETKH W WX (QYHKIHIMH,
CTPOCHHEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIUSMH, MEXKIAYy OpraHaMH ¥ CHCTEMaMHU OPraHOB y
pacTeHuii, )KUBOTHBIX M YeJIOBEKa W WX (PYHKIUSMH, MEXIYy CUCTEMaMHU OPraHOB M WX (YHKIHSIMHU,
MEX]ly dTarlaMi OOMEHa BEIIECTB, dTallaMH KJIETOYHOTO IMKJIA W JKM3HEHHBIX IMKIOB OPraHH3MOB,
JTanaMu SMOPUOHANILHOTO Pa3BUTHUS, F€HOTUIOM M (eHOTHIIOM, (DEeHOTHIIOM U (aKTOpaMu Cpeabl
oOuTaHu;

YMEHHE BBISBISTh OTJIMYUTENbHBIC TPU3HAKA JKUBBIX CHCTEM, B TOM YHCJIE pACTCHUH,
KUBOTHBIX U YEIOBEKa;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIME apryMEHThl, OHMOJIOTMYECKYI0 TEPMHHOJIOTHIO H
CHUMBOJIMKY JUIsl IOKa3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKHUX TPYIIIL;

YMEHHUE pelIaTh OMOJOTMYECKHE 3aJaud, BBISBIATh MPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXKAY
UCCIIElyeMbIMU OMOJIOTHYECKMMHU IPOLECCAaMU U SABJICHHUSAMH, JeJaTh BBIBOJBI M IPOTHO3bl HA
OCHOBAHMU IOJYYEHHBIX PE3YIbTATOB;

YMEHHUE BBITIOJIHATH JIA0OPATOPHBIC M IPAKTUYECKHE pabOThI, COONIOAATH TIpaBuja MpHu padoTe ¢
y4eOHBIM U JTA0OPAaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJJBUTATh TUIOTE3bl, IPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEACTBAMH, GOPMYIUpys
LIeJIb UCCIIEI0BaHMsI, AaHAJIM3UPOBATH MOJIy4EHHbIE PE3Y/IbTaThl U JA€1aTh BBIBOJIBI;

YMEHHE YYacTBOBaTb B Y4eOHO-MCCIIENOBATENBCKON paboTe MO OMOJIOTHH, 3KOJIOTUM U
MEAULMHE, NPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, M MyOJINYHO NPEACTaBIATH
MOJIy4EHHBIE PE3Y/IbTaThl HA YUEHHUUECKUX KOHPEPEHIINSX;

YMEHHUE OLICHMBATh 3TUYECKHUE aClEKThl COBPEMEHHBIX HMCCIEIOBaHUN B 00JacTH OHOJNOTHU U
MEAULUHBI (KIOHUPOBAHHE, MCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIPABICHHOE M3MEHEHHE IeHoMa U
CO3/1aHHE TPAHCT€HHBIX OPraHU3MOB);



YMEHHUE OCYIIECTBISTh OCO3HAHHBIA BBIOOp Oyaymied mnpodecCHOHATbHON NesATeNbHOCTH B
obnmacTu OWOJIOTHH, MEIUIMHBI, OWOTEXHOJIOTUH, BETCPUHAPHUH, CEITBCKOTO XO3SICTBa, MHIIEBON
MIPOMBIIIJICHHOCTH, YIUIYOJNSATh IO3HABATENBHBIM HHTEPEC, HANpPABICHHBIA Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOLIEH Npodeccun W TMPOJ0JDKEHHE OHOJIOTHYECKOTO OOpa3oBaHUS B OpPraHM3ALUAX
cpeaHeronpoheccHoHaTbHOTO U BBICIIET0 00pa30BaHMUS.

[IpenmMeTHBIe pe3yapTaThl OCBOEHUS yueOHOTro npenmMera «buonorus» B 11 kiaacce
JIOJIKHBI OTPa’KaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTe W POJHM OWOJIOTUM B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMHUPOBAaHMM  COBPEMEHHOW  E€CTECTBEHHO-HAy4YHOW  KapTUHBI  MHpPA, B TMO3HAHUH 3aKOHOB
MPUPOJABI U pEIIEHWH 3KOJOTMYECKMX MpoOJeM YelIOBEYEeCTBA, a TAKXKE B PEIIEHWU BOIPOCOB
paIMOHAIBLHOTO MPUPOAOIOJIB30BaHNs, U B (OPMUPOBAHMU IIEHHOCTHOIO OTHOILIEHUS K IPUPOJIE,
00111eCTBY, YETIOBEKY, O BKJIAJE POCCUUCKHUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH,

YMEHHE BIAJETh CHUCTEMOW OHOJOTMYECKMX 3HAHWUW, KOTOpas BKIIIOYACT OMNpeAeNeHUS U
[MOHUMAaHHE CYIIIHOCTH OCHOBOIIOJIArarolnX OMOJIOTUYECKUX TEPMUHOB U MOHATHH (BUA, IKOCHCTEMA,
ouocdepa), Ouonorudyeckue teopuu (dBosrormoHHas teopust Y. JlapBuHa, CHUHTETHYECKas TEOpUSs
spomonnn), yueHus (A.H. CeeproBa — o myTsX U HanpasieHUsX sBosonun, B.1. Bepnanckoro — o
ounocdepe), 3akoHbl (TreHeTH4eckoro paBHoBecus JIk. Xapmu u B. BaitnGepra, 3apopsiieBoro
cxonctBa K.M. bopa), mpaBuna (Muaumyma FO. JluOmxa, SKOJOTHYECKOW THUpaMHUABl SHEPTUH),
runoTessl (runote3a «mupa PHK» V. I'unbepra);

yMEHHE BJaJE€Th OCHOBHBIMM  METOJAaMH  HAy4yHOTO  IIO3HAHUS, HCIOJIb3YeMbIMH B
OMOJIOTMUECKHUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB M SKOCHUCTEM (OMHMCAaHKE, U3MEpPEHUE, HaOII0ICHHE,
HKCIEPUMEHT), CIOCOOaMHU BBISIBJICHHS U OLICHKH aHTPOIIOT€HHBIX M3MEHEHUHN B IIPUPO/IE;

YMEHHE BBLAEATH CYLIECTBEHHbIE MPU3HAKU: BUJOB, OMOr€OLIEHO30B, 3KOCUCTEM U Onocdepsl,
CTaOMIM3UPYIOUIETO, JBUXKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO0 OTOOpa, aJlJIONaTpUYecKOro U
CUMIATPUYECKOT0 BUI000pAa30BaHMsI, BIUSHUS JABWKYLIUX CHJ 3BOJIIOLMU HAa Te€HO(MOH] MOMYJNIALNH,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOWTaHMs, YepeloBaHHUs HampaBJICHUN 3BOIOIUH,
KpYroBOpPOTa BEIIECTB U MOTOKAYHEPTHH B IKOCHUCTEMAX;

YMEHHE YCTAHABIIMBATh B3aUMOCBSI3U MEXIYy IPOIECCAMU HBOJIIOLMHU, IBUKYIIMMH CHUIAMU
aHTPOMOreHe3a, KOMIIOHEHTaMH Pa3IMYHbIX SKOCUCTEM U MPUCIOCOOIECHUSIMU K HUM OPraHU3MOB;

YMEHHE BBIABIATH OTIMYUTENIbHBIE NMPU3HAKU >KUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUIOB K
cpene oOuTaHus, abMOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB 3KOCUCTEM, B3aUMOCBS3€i OpraHu3MOB
B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHUH B 9KOCUCTEMaXCBOEH MECTHOCTH;

YMEHHME HCIOJIb30BaTh COOTBETCTBYIOIIUE AapryMEHThI, OHOJOTUYECKYI0O TEPMHUHOJOTHIO U
CUMBOJIUKY JUIsl JI0Ka3aTelbCTBAa POJCTBA OPraHU3MOB Pa3HBIX



CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U Cpefibl 0OMTAaHUs, €IUHCTBA YEJIOBEUECKUX pac,
HEOOXOIMMOCTH COXPAaHEHHS MHOT000pa3us BHJOB M 3KOCHCTEM KaK YCIOBHS COCYIECTBOBAHUS
IIPUPO/IBI U UEIOBEUYECTBA;

yMEHHE peliaTh OWOJOrMYecKHe 3aJadd, BBIABIATH NPHUYMHHO-CICACTBEHHBIC CBSI3H MEXKIY
UCCIIEyeMbIMU OHOJIOTHYECKUMU IIPOLIECCAMU U SIBJICHUSMM, JIeNaTh BBIBOJABI M IPOTHO3BI Ha
OCHOBAHUU MOJIyYEHHBIX PE3YJIHTATOB;

YMEHHUE BBITIOIHATH Ja00OpaTOpHbIE U MPaKTHUECKUE PadOThI, COOIIOAATh MpaBmia Ipu padoTe ¢
y4eOHBIM 1 1a00paTOPHBIM 000PYIOBaHHEM;

YMEHHUE BBIJIBUTATh THIOTE3bI, TPOBEPATh UX IKCIEPUMEHTAIBHBIMHU CPEACTBAMHU, HOPMYIUPYS
L[eJ1b MCCIIEI0BAaHUs, aHAJIM3UPOBATh [IOJIyYEHHBIE PE3YJIbTAThl U JE€JaTh BHIBOJIBI;

yMEHHE YYacTBOBaTb B Yy4EOHO-MCCIENOBATEIbCKONW paboTe M0 OHOJIOTHH, 3KOJOTUH |
MEIUIMHE, TMPOBOJMMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOLIECTB, M MYOJUYHO NPEICTABIISTH
MOJIy4YE€HHBIE pe3yJabTaThl HA YYEHUUECKUX KOHPEPEeHIUsX;

YMEHHE OLICHUBATh TMIIOTE3bl U TEOPUU O MPOUCXONKACHUU JKU3HM, UYETOBEKA M UYEIOBEUYECKUX
pac, 0 mpuyMHax, HOCIEACTBUIX U CIOCO0ax MpeAoTBpalleHUs I100abHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBJISITh OCO3HAHHBIM BBIOOp Oymymielt mpodecCHOHATBHOW NEATeTbHOCTH B
obnacTu OWOJIOTMM, S3KOJOTHH, MPUPOJOTNOIb30BAHUS, MEIULUHBI, OWOTEXHOJIOTHUH, ICHUXOJIOTHH,
BETEPUHAPUH, CEJIbCKOTO XO35MCTBA, MUILIEBON MPOMBIIIJICHHOCTH,  YIIyOJsTh  IO3HABATEJbHBII
HHTEpEC, HaIpaBJICHHBIA HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH MPOQPECCHHU U MPOI0KCHHE
OMOJIOTMYECKOT0 O00pa30BaHMsS B OpraHU3alUsAX CPEJHEro MNpPO(PEecCHOHATbHOTO U  BBICIIETO
oOpazoBaHwUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Tema «buoJjiorusi Kak HayKa»

Tema «7KuBble ccTeMBbI U UX U3YUEHHE»
Tema «buosiorust KIeTKm»
Tema «XumMuyeckasi OpraHu3anus KJIeTKN»
Tema «CTpoenne u pyHKIUH KICTKH»
Tema «O0MeH BelecTB U NPEeBPALCHUE JHEPTUH B KJIETKe»
Tema «Hacaencreennass uHgopManust 4 peajuszanus e€é B KJIETKe»
Tema «7Ku3HeHHBIH HUKJI KJICTKI)
Tema « CTPOEHUE U ®YHKIUU OPT'TAHU3MOB»
. Tema «PASMHOXEHUE U PASBBUTUE OPI'"AHU3MOB»
. Tema «I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH H H3MEHYUBOCTH OPraHU3MOB»
. Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH»
. Tema «3aKOHOMEPHOCTH U3MEHYHUBOCTI
. Tema «I'eHeTHKA Ye10BeKa»
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. Tema «Cesiekuusi OpraHu3sMoB»
. Tema « BHOTEXHOJIOrHS M CHHTETHYECKAs] OHOJIOr U

—_
)

11 kaace
1. Tema «3aposkaeHue ¥ pa3BUTHE IBOJTIONUOHHBIX MPeACTABIECHUI B O0MOJIOTHN»
Tema «Muxkpo3BoTIOLUs U €€ pe3yabTAThD»
Tema «Makpo3BoIOIHA U €€ Pe3yJIbTaThD»
Tema «IIponcxoskaenue u pa3BuTHE :KM3HU HA 3emJie»
Tema «IIpoucxoxxaeHue 4eJ10BeKa — aHTPOIOIeHe3)
Tema «Ko010rus — HAyKa 0 B3AUMOOTHOIICHUSIX OPTraHNU3MOB M HA/IOPTAaHU3MEHHBIX CHCTEM € OKPY:KAaIolIeil cpenoin»
Tema «Opranusmsel U cpeaa oOUTaHUS»
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8. Tema «I9Ko010rusi BUIOB U MOMYJISUID)

9. Tema «9K0J10TUs COOOIECTB. IKOJOTHYECKUE CUCTEMBbD)
10. Tema «buocepa — riaodanabHasi IKOCUCTEMA)

11. Tema «He10BeK U OKPYXKAKIIAS CPeaA»

/1

HauMmenoBanue TeMm
y4eOHOro nmpeameTa

Komuuectso
qacoB

[IporpamMmmHOE conepxanue

OCHOBHI)IG BU/BI JCATCIIBHOCTU
00ydJaronuxcs

Tema «buoJiorusi Kak HayKa»

1.1

buosornsa kax
KOMIUJIEKCHAs HayKa
U KaK 4acTh

COBPEMECHHOT'O

oOrrecTBa

1

CoBpemenHas 6buoaorus —
KOMIUTeKCHas Hayka. Kpatkas ucropus
pa3BuTHsa Onosoruu. buonorndyeckue
HAyKH U U3y4aeMble MU MTPOOIIEMBI.
@yH/1aMEeHTAIIbHBIE, IPUKIIA/IHBIE U
IIOMCKOBBIE HAYYHBIE UCCIIEA0BaHUS

B OMOJIOTHH.

3HadeHune OMOJIOTHUH B JOPMUPOBAHUHT
COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE C OHoJorueil. 3HaueHue
OMOJIOTUH B MTPAKTHYECKON
JIESITEIbHOCTH Y€JIOBEKA: MEIULINHE,
CEIILCKOM XO3SHCTBE,
MPOMBIIUIEHHOCTH, OXpPaHE MPUPOIbI.
JdemoncTpanuu

Hoprpetsl: Apuctorens, Teodpacr,

K. Jlunneii, XX.b. Jlamapk, Y. lapsus,
V. TI'apsen, I'. Mennens,

PackpriBaTh coseprkaHne TEPMUHOB U
MOHATHI: HAYYHOE MUPOBO33PEHHUE,
Hay4yHasi KapTUHA MUpa, HAyYHbIN
METOJ, TUIIOTE3a, TEOPUSI, METOIbI
HCCIIE0BaHUs.

XapakTepu3oBaTh OHOJIOTHIO KaK
KOMILUIEKCHYIO HayKy, €€ MECTO U pOJjib
Cpenu IpYrux eCTECTBEHHBIX HAYK.
OueHuBaTh BKJIAJ OT€YECTBEHHBIX
YUEHBIX B pa3BUTHE OMOJIOTHH.
OrneHuBaTh poJib OUOIOTHYECKUX
OTKPBITHI U UCCIIE0BAaHUIN B pa3BUTUU
HAyKHU U IIPAKTUYECKOH JESITEIbHOCTU
JIIOCH.

[Tepeuncnsats npodeccuu, CBI3aHHbIE
C COBpPEMEHHOI1 Onosoruen.
[TpuBOIMTE MPUMEPHI IPAKTUYECKOTO

HCIIOJIb30BaHUS JOCTHKEHUIM ouoJoruu
B MCOAUIIUHE, CCIIbCKOM X03$II>'ICTBC,
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)
B.W. Bepunanckuii, N.I1. I1aBnos,

IIPOMBILIIEHHOCTH U OXPAaHE IIPUPOIbI
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.. Meunuxkos, H.1. Basuos, H.B.
Tumodees-PecoBckuii,

Hx. Yorcon, ®. Kpuk, K. benses.
Tabmuupl 1 cxembl: «CBsi3b OHMOJIOTHHU C
JpYTMMHU HayKamu», «Cucrema

OMOJIOTUYECKUX HAYK»

WToro yacoB no teme

1

2 Tema «7KuBble ccTeMBbI U HX U3YYCHHE»
2.1 XKusble cucremMpl U HX || Kuble cucreMbl Kak TNpeaMmeT usydeHus | PackpeiBaTh  coaepkaHMe€ TEPMHHOB U
CBOICTBa omosornr.  CBOWCTBA  JKMBBIX CHCTEM: | ITOHATHI: KUBas CUCTEMA, SJIEMEHT,

€IMHCTBO XUMHUYECKOTO cocTaBa, | MOJCHCTEMA,  CTPYKTYypa;  OTKPBITOCTb,
JUCKPETHOCTh U IIEJIOCTHOCTb, CIIOKHOCTh M | BBICOKAsl yIOPAJIOYEHHOCTD,
YIOPSAA0YECHHOCTh YIPABISIEMOCTS, MNEPAPXUYHOCTb.
CTPYKTYPBI, OTKPBITOCTb, XapakTepu3oBaTh CTPYKTYpY U CBOMCTBa
CaMOOPTaHU3ALHNs, KUBBIX CHCTEM, OTJIMYHS  XUMHYECKOTO
CaMOBOCIIPOU3BEACHHUE, cocraBa OOBEKTOB JKMBOM M  HEKUBOU
pa3apaKuMOCThb, U3MEHYMBOCTD, POCT OpPUPOJAbI, OOUMI  MPUHIMI  KJIETOYHOMN

" pa3BUTHE.

JdemoHcTpauuu
Tabauiel u cxembl: «OCHOBHBIE MTPU3HAKU
KU3HU», «DBHOIOTHYECKHE CHCTEMBD»,

«CBoOliCTBa )KUBOU MaTepUm»

OpraHnn3anyu > XUBbIX CUCTCM.
CpaBHI/IBaTB 0OMEHHBIE npoueccobl B

HEXKUBOU 51 JKUBOU MPUPOJIE;
pacKkpbIBaTh CMBICIT peakuuii
MeTaboan3ma.

OOBSCHATD MEXaHU3Mbl

CaMOPETYJISILIUHY JKUBBIX CUCTEM
Pa3IMYHOIO HEPAPXUUECKOTO YPOBHS;
PacKphIBaTh CYTh IPUHIUIIOB
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IIOJIOKUTEJIBHOM ¥ OTPULIATEIILHOMN
00paTHO CBS3H.

AHanusupoBarb CBOMCTBA
CaMOBOCIIPOU3BEACHHUS, pOCTA U
pa3BUTHS OPraHU3MOB

2.2

YpoBHeBast
OpraHu3anus
CUCTEM

JKHUBBIX

VYpoBHM OpraHu3anuvud KUBBIX CHCTEM:

MOJICKYJISIDHBIM,  KJIETOYHBIA, TKAHEBBIN,

OPraHU3MEHHBIH,

TIOMYJIAIIHOHHO -BUIOBOM,

3KOCHCTEMHBIN (6H1OTEO1IEHOTUYECKHIT ),
ouocdepnslit. [Ipomeccs,

MPOUCXOAIINE B  JKMBBIX  CHCTEMax.

OCHOBHBIE TIpU3HAKU KUBOTO. JKH3Hb Kak

dbopma cymectBoBaHus Marepuu. Haykw,

W3ydYaroliue >KUBbIE CHCTEMBI Ha pPa3HBIX

YPOBHSIX OpraHu3aIuy.

N3ydeHne  KUBBIX  CUCTEM.  MeTojbl

OMOJIOTHUECKOM  HAyKH. Hab6mronenue,

HU3MEPEHHE, 9KCIIEPUMEHT,

CHCTEMAaTH3allusA, MeTaaHaIu3.

IloHdaTne O 3aBUCMMOM M HE3aBHUCHMOM
nepemeHHoi. [mannpoBanue

aKkcriepuMeHTa. IlocTaHoBKa u  TpoBepKa
runore3. HyneBas rumnote3a. Ilonsitue
BBIOOPKH M €€ TOCTOBEPHOCTh. Pa3zdpoc

B OMOJIOTMYECKUX JaHHBIX. OIeHKa

PackpelBaTh conepikaHue TEPMHHOB U
MOHSTUN: OOMEH BEIEeCTB U TMpEeBpalleHUe
SHEPTUH, CAMOBOCIIPOU3BEIICHHE,
CaMOPETyYJISILUs, Pa3BUTHE, KW3Hb, HAYYHBIN
(dakT, HAy4YHBIN MeTOJ, Mpobiema, THIoTe3a,
TEOPHsl, PABHUJIIO,3aKOH.

[lepeuncnars HNpU3HAKU JKABOTO.
XapakTepru30oBaTh OCHOBHBIE YPOBHHU
OpraHW3allii KUBBIX CHCTEM U METOJIbI
OMOJIOTHYECKHX MCCIIETOBAHNM.

OnuceIBaTh 0COOEHHOCTH,

XapaKTepHbIC IS  KaXJOTO  YPOBHS
OpraHu3aIuK KHUBOTO.

HaspiBaTh HayKM, HW3y4YaloIlde IKUBBIC
CUCTEMBI Ha Pa3HBIX YPOBHSIX OpPraHHU3AIIHH.
CpaBHHMBATh MEXKIy COOOH JKMBBIC CUCTEMBI
pasHbIX YpPOBHEH OpraHu3aIuu u
IIPOMCXO/ISIINE B HUX

IIPOLIECCHI.
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AOCTOBCPHOCTH IIOJYYCHHBIX PE3YyJIbTATOB.

IlokaspiBaTh poJIb TUIOTE3 U TEOPUH B

[Tpruuunbt HCKaKCHUS pe3yabTaTOB (GhOpPMUPOBAHUHM E€CTECTBEHHO- HAYYHOU
sKcnepuMeHTa. lloHsATHE CTaTUCTUYECKOIrO KapTUHBI MUpa
TeCTa.
JdemMoHcTpanuu
Tabmuiel ~ u cxembl:  «YpOBHHU
OPraHu3aIuy )KUBON MPHUPOIBI»,
«CTpoeHHe KUBOTHOM KIIETKNY,
«Txanu XUBOTHBIX», «CHCTEMBI OPraHoB
YEJI0BEUECKOTO OPraHU3May,
«buoreonenos», «buochepar,
«MeToapl  M3y4eHUST KUBOW  MPUPOIBD).
Oo6opynoBanue: nmabopaTopHoOe
obopynoBaHue JUTSt MIPOBEACHUS
HaOJIIOICHHH, N3MEPEHUIH,
JKCIIEPUMEHTOB.
IIpakTnyeckasi padora
«/Mcnosip30BaHuE PA3NTUYHBIX METOJOB MPH
W3YYEHUU KUBBIX CUCTEM.
Hroro yacos no reme 2

3 Tema «buojorus KIeTkm»

3.1 HCTOpI/IH OTKPBITHA U 1 Knetka — CTPYKTYpPHO- PaCKpBIBaTB CoACpKaHNE€ TECPMHUHOB H
HU3YUCHUA KIICTKU. Q)YHKHI/IOHaJ'ILHaH eIUHUIIa YJKUBOTO. MMOHSTHI: KJICTKA, OpTraHCIIbI,
Krnerounas reopus Hcropust OTKpBITHS KIETKH. SYKapHoOThl, TMPOKAPUOTHI,  BUPYCHI,

PaGotsr P. T'yka, A. JleBeHryka. muToorus  (KjieTo4yHas — OmoJorus),

Knerounas teopus (T. I1IBanH,
M. IlIneiinen, P. BupxoB). OcHOBHBIE

KJICTOYHAasA TCOpUs.
XapaKTCpI/I3OBaTB OCHOBHBIC 3TaIlbl
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MOJIO)KEHUS ~ COBPEMEHHOM  KJIETOYHOM
TEOPUH.

JdemMoHcTpanuu

Hoptpersi: P. I'yk, A. JleBenryk, T.
[[IBann, M. Ilneiinen, P. Bupxos, K. M.
bap.

OOopyaoBaHme:  CBETOBOM ~ MHKpOCKOII,
MHUKpOIIpenaparsl paCTUTENIbHBIX,

KUBOTHBIX U OAKTEpUAIBbHBIX KIETOK

pPasBUTHUA LUTOJIOTMU KaK HAYKH U eé
o(opMIIeHHE B KIIETOUYHYIO OMOJIOTHIO.
[Toka3piBaTh BKIAA Y4EHBIX-OMOJIOTOB B
U3yUYCHHE KJICTOYHOTO CTPOCHHS
OpPraHu3MOB.

HCpC‘-II/ICJ'ISITI) OCHOBHBIC ITOJIOKCHU A
KJIETOYHOM Teopuu, OOBACHATH €€ pojib B

(GOpPMUPOBAHMHM  €CTECTBEHHO-  HAYYHOU
KapTI/IHLI ana.
[IpuBoUTH OKa3aTeIbCTBA

POJCTBA OPraHU3MOB
C UCIIOJIL30BaHUEM MOJI0KEHUN
KJIETOYHOU TEOPHUH

3.2

MeTto bl
MOJICKYJISIPHOM 1

KJIETOYHOM OMOJIOrUHU

Metonbpl  MOJIEKYJISIPHOM M KIIETOYHOM
OMOJIOTUM: MHUKPOCKOMHS, Xpomarorpadus,
anekTpodope3, METOJ MEYEHBIX aTOMOB,
muddepennranbHOCIEHTPU G YTUPOBAHKE,
KyJIbTUBUPOBAHUE  KIETOK. M3yuenue
Quxcuposannvix Kiemox. DIEKTPOHHAs
MUKPOCKOTIHSL.

Kondghoxanvnas muxpocrkonus. Bumanvroe
(npudicusHeHHoe) U3yUeHUeKIeMOK.
JdemoHcTpaunu

PaCKpBIBaTB COJZCPIKAHUC TCPMHUHOB u

MOHSTHIA: MUKpPOCKOTIUPOBAHHE,
MIPUTOTOBJICHUE Cpe30B, uddepeHnnaibHoe
OKpallliBaHue, xpomarorpadus,

anekTpodope3, METOJ MEUYEHBIX AaTOMOB,
HeHTpUuyrupoBaHue, METO1 KyJIbTYphl KIETOK
U TKaHeH, Meto pekomOnHaHTHBIX JJHK.
XapakTepu3oBaTb  OCHOBHBIC  METOJIbI
M3Y4YEHUS KUBOU MTPUPOIBL.

['oToBUTH BpeMEHHBIE

MHUKpOIpenaparsl, paccMaTpuBaTh UX
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cxembl:  «CBeTOBOM
MHUKPOCKOIDY, «DNIEKTPOHHBII
MUKpockom»,  «McTopust  pa3BuTHA
METOJI0B MUKPOCKOITUI.
OobopynoBanue:  CBETOBOU
MUKpOIpEnapaTsl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.
IIpakTnueckas padora

«3yyeHne METOJOB  KJIETOYHOU
O6uonoruu (xpomatorpadus,
anexTpodopes, muddepeHnnanabHoe
ueHtpudyruponanue, [1L{P)»

Tabauupl U

MUKPOCKOIT;

B CBETOBOM MHUKPOCKOI M J€JaTh
OIIMCaHueE.

OObsACHAT U coOIIOJaTh
TEXHUKH MUKPOCKOIIMPOBAHUS

IpaBuiIa

Htoro yacoB 1o Teme 2

4

Tema «Xummnuyeckasi OpraHu3anus KJIeTKH»

4.1

XUMHYECKUHN coctaB 2
KJIETKH. Bona u
MHHEpaJIbHbIC

BEIIECTBA

XUMHAYECKUM COCTaB  KJIETKH.
MHUKPO- B YJIIBTPAMHKPOIJIEMEHTHI.
Boma u e€ poap Kak pacTBOpHUTENS,
peareHTa, ydyactue

B CTPYKTYpPUPOBAHUU KJIETKH,
TEIUIOPETyAsuU. MUHepallbHbIe BellecTBa
KIETKH, WX OWoJIorudeckas posib. Poiib
KaTHOHOB U aHHOHOB

Makpo-,

B KIIETKE.

JdemoncTpanuu
Jlnarpammsl: «Pacnipenenenue
XUMUYECKUX DJIEMEHTOB B  HEXUBOU

Ipupoac», «PacnpeneneHI/Ie

PackpeiBaTh  conep)kaHWe€ ~ TEPMHUHOB H
MOHATHH:  3JICMEHTBI-OMOI'CHBI,  JUIIOJb,
BOJIOPOIHAS CBSI3b, TUAPO(GUITEHOCTD,
ruapooOHOCTh,  Typrop, MHHEpAIbHBIC
BelIeCTBa, Oy(depHble CHUCTEMBI, aHUOHBI,
KaTHOHBI.

[Tepeuncnarp 0COOCHHOCTH
XUMHAYECKOTO cocTaBa KIICTKHU.
Paznuuate Makpo-, MUKPO- u
YIBTPAMHUKPODJIEMEHTHI, BXOJSIINE B

COCTaB JXUBOI'O0 U UX POJIb

B OpraHU3ME.
XapakTepu3oBaTh CTPOEHHUE U CBOICTBA
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XUMHUYECKUX DJIEMECHTOB B JKHBOH
HPUPOJIEY.

Tabmuubl  u  cxembl: «llepuognueckas

Ta6111/111a XUMHNYCCKHUX DJIICMECHTOBY,
«CTpoeHHe MOJIEKYIIbI BOJIBIY,
«BerecTBa B cOCTaBE OPraHU3MOB»

BOJbI; OOBACHATH TNPHUUHBI €€ OCOOBIX
CBOWCTB M (DYHKIIMH B KIIETKE.

[Toka3piBaTh pOJIb KATHOHOB M AHHOHOB B
o0ecre4eHnH! MpoLeccoB
KHU3HEICATEILHOCTH (ocmoperyrsus,
CO3/aHue  MEMOpaHHOTO0  TOTEHIIHAJA,
peryasiius  paboTel  OenkoB),  pabOTHI
Oy(epHbIX CUCTEM.

YcraHaBaMBaTh B3aUMOCBS3b CTPOCHHUS

U (QYHKUMH HEOPraHWYEeCKHX BEIeCTB

KIICTKH

4.2

Opranuueckue
BEIIECTBA KJIETKHU
Oenku

OpFaHI/I‘IeCKI/Ie BCIICCTBA KIJICTKU.

buosornueckue  mosmmepnl.  benku.

AMUHOKHMCIOTHBIH ~ cOCTaB  OCJIKOB.
CtpyKTypBI OeNKOBOM MOJIEKYJIBI.
[TepBuunas CTPYKTYpa Oenka,
NenTUIHas CBsI3b. BropuyHas,

TpeTU4YHasi,  YEeTBEPTUYHAs  CTPYKTYPBHI.

Henatyparnus. CBoiicTBa OSIIKOB.
Knaccudukanus OEJIKOB.
buonoruueckne  QyHKIMM ~ OETKOB.
Iipuonuw.

JlemoHCTpamun

Ioprper: JI. ITonuHr.

Tabmuel  u cxembl:  «CTpoeHue
MOJIEKYIbI Oenkay, «CTpyKTYpbI
0OEITKOBOM MOJIEKYJIIBD».

PackpeiBaTh ~ cozep)kaHue ~ TEPMHHOB U
MOHATUH: MOHOMEpBI, TIOJHMEpPBI, OEJIOK
(mpoTeun), METITHU]I, AMUHOKHUCIIOTA,
NENTHUHAS CBSI3b, TIOJHIICNTHI, JICHATYPAIHS,
peHaTypanus, TIo0yasIpHble U GUOPHILISIPHBIC
O€JIKH, TIPUOHBI.

XapakTepu30BaTh OCJIKH, UX

CTPYKTYPHYIO ~ OpraHH3aiuio W QYHKIUH
(CTpYKTYypHasi, SHEpreTHyYecKas, CHTHAJIbHAs,
peryiasTopHas, JBHTraTejibHas,  3allUTHAs,
(dbepMeHTaTUBHAS).

HaswiBath XUMUYECKHE OCHOBBI
(dbopMUpOBaHUs CTPYKTYp OEIKOBOM
MOJIEKYIIBI.
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O0opynoBanue: XxuMUyeckas Tocyla W
00opyI0BaHKE.

JlabopaTopnas pabora
«OOHapyxeHHe O€JlKOB C IOMOIIBIO

Ka4€CTBCHHBIX peaKuHﬁ»

[TpuBoauTe  TpUMEpbl  (PUOPUILIAPHBIX,

TJI00YSIPHBIX OETIKOB.

BBIMOHATE KayeCTBEHHBIE pEAKIUU Ha
0oOHapyKeHHE OEJIKOB B KIIETKE;
OOBSCHSTD TOTyUYEHHBIE PE3YyITbTAThI

4.3 Oprannueckue VYraesonpl. MoHocaxapunpl, aAucaxapuiabl, | PackpeiBaTh colepaHHE TEPMHUHOB U
BEILIECTBA KJIETKU — oJIurocaxapuabl M rnosucaxapuabl. OOmIMI | MOHATHI:  yIVIEBOJBI,  MOHOCAaXapu[bl,
YTJIEBOAbI IUIAaH  CTPOEHUS M (UBHMKO-XUMHUYECKHUE | JHCaXapu.bl, 0JIUTOCaXapuabl,

CBOICTBa YIJIEBOJIOB. buonoruueckue | nonmcaxapuipl, IJIF0KO34, pubo3a,
(YHKIIMM YTIIEBOJIOB. ne30kcuprbo3a, JIAKTO3a, MaJIbTO3a,
JemMoHcTpanun caxapo3sa, KpaxMaJl, TJIMKOTeH, LEJUTI0I03A.
Tabmuel  u cxembl: «CTpoeHue KnaccuduuupoBate  yrieBojabl 1o
MOJIEKYJT YTJIEBOIOBY CTPOCHUI0O W  NEPEeUHuCIsATh  HX
GyHKITUN.
[IpuBoguTe  TpUMEPHl  PA3ITUYHBIX
YTJIEBOJIOB (MOHOCaxapu/IoB,
JCaxapuioB, OJIMTOCaXapuaoB,
MOJINCAXapHIOB)
4.4 Opranunueckue JIunu el luppodunsro-ruapodobHbie | PackpeiBaTh  coaepikaHue TEPMHUHOB |

BCIICCTBAa KIICTKH
JIMITU IBI

cBoiicTBa. Kitaccudukanust Tuuos.
Tpurmuuepuapl,  dochoaunuapl,  BOCKH,
CTEPOUIBI. buonornueckne byHKIIH
aunugoB. OOIIMe CBOMCTBA OHOJOTHYECKHX
MeMOpaH — TEKy4ecTh, CIOCOOHOCTh K
CaMO3aMBIKaHUIO,

MMOJIYIIPOHUIIACMOCTh.

MOHATHUI: JIMITUIBI, TPUTIIUIICPUIBI,
dbochomumuibl, BOCKH, CTEPOU/IBI,
JUTONPOTEUHBI, TTIUKOTUITHIBI.

KnaccuduimpoBats TUMUIbI
[0 CTPOEHUIO; XapaKTEpPU30BaThb MX

byHKIIH
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JdemMoHcTpanuu

Tabmuel  u  cxembl: «CTpoeHue

MOJICKYJ JIMTTUIO0B»

4.5

Hyxkiiennosblie
kucnotel. CTpoeHue u
¢yaknun  JIHK, PHK,
ATO

Hyxnennossie kucnorel. JHK wu PHK.
CrpoeHne HyKJIEMHOBBIX KHCIIOT.
Hyxkneoruas. [TpuHimn
KoMruieMeHTapHocTu. [lpaBuno Yapraddoa.
Crpykrypa JHK — nBoiiHas crnupais.
MecToHaxoXeHHe u OuoJIoruUecKue
¢yuxnun JHK. Buast PHK. ®ynkinuun PHK B
KJIETKE.

Crpoenue monekynsl ATO.
Makpospruueckue cBsizu B MoJiekyse ATO.
buonornueckue byHKIIUN ATO.
Boccranosnennsie MIEPEHOCUHKH, ux
byHKIIIN B KJIETKE. Hpyaue
Hykneosuompugocpamor (HTD).
CexBennpoBanue JIHK.  Memoow
2EHOMUKU, MPAHCKPUNIMOMUKU,
NPOMEOMUKU.

JlemoHCTpamun
IMoptpetst: [Ix. Yorcon, ®@. Kpuk,

M. VYunkunc, P. ®panxnun, ®@. Conrep, C.

IIpy3unep.
Tabmumel  u cxembl:  «HykienHoBbIE
KHUCIIOTBI», «CTPOEHHE MOJIEKYJIbI

ATODy.

PackppiBaTh conxepikaHue TEPMHUHOB U
MTOHATHM: JI€30KCUPUOOHYKIIEMHOBAS
kucinora (JJHK), pubonyknennonast

kucinora (PHK), nykneotun, Hykineo3un,
a30THCTbIE OCHOBaHUS, AaJCHMH, TyaHUH,
LUTO3UH, THMUH, YpaluJ,

KOMIIJICMCHTAPHBIC OCHOBAaHMUsI,
azieHo3uHTpudochar (ATD),
MaKpO3pIruyuecKkas CBs3b,

CEKBEHHPOBAHHUE, reHOMHUKa,
TPAHCKPUIITOMMKA, IPOTEOMHUKA.
XapakTepu3oBarh, OIHCHIBATH u
CXeMaTUYECKH n300paxkaTh CTpOEHUE

nykieotuna JJHK u aBoiinoi cnmpanu JIHK,
cekBenupoBanue JIHK. OnuceiBaTh mnponecc
permnkaunu JIHKB kneTke u Ha3bIBaTh €ro
OHOJIOrHYecKOe 3HaUCHUE.

XapakrepuzoBath ¢pyHkiuu JJHK. Paznuyats
ctpyktypy u ¢yukuun PHK. OnuceiBathb
MIPOLIECC TPAHCKPHUIILIUH.

CpaBHuBath HykJIenHOBBIe KHCIOTHI(JJHK

u PHK).

XapaxTepru3oBaTh 0COOCHHOCTH
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OGopynoBanue: XuMUYECKas

00opyI0BaHKE.

nocyzaa

JlabopaTopnas pabora
<<I/ICCJI€I[OB3HI/IG HYKJICMHOBBIX KHUCJIOT,

BBIJICJICHHBIX W3  KJICETOK  PAa3JIMYHBbIX

nu

crpoenus u pynkuun ATD. opmynupoBarhb
1 OOBSACHATH NPUHLUI KOMIIJIEMEHTAPHOCTU U
npasuiio Yapradda

OpraHU3MOB»

4.6 Metonsl  CTpPYKTypHOM |1 CrpykrypHas Ouonorus: Onoxumuueckue u | PackpeiBaTh cojaepkaHMe€ TEPMHUHOB U

Oouosoruu Ouou3ndeckue HCCIEJOBAHUS COCTAaBA U | MOHATHI: MOJEIMPOBAHNUE,

HPOCTPaHCTBECHHOU CTPYKTYPBl | KOMIBIOTEPHBIN IN3alH.
oromonekyin. Mooenuposanue cmpykmypel | TlepednciaTh MepCTeKTHBHBIE HAMPABICHUS
u pynrkyuii OUOMONEKYNL U UX KOMNIEKCO8. | HaydHBIX HCCIIEOBAHMI B  CTPYKTYPHOI
Komnvlomepnuiii ousaiin u opeanuyecKuii | GHONOTHH, pPAaCKpHIBATh MX 3HAYEHHE JUTA
cuHme3 OUOMONEKYl U UX HENPUPOOHBIX MEUITMHBI 1
ananocoe CENBCKOTO XO35MCTBA

Hroro yacos no reme 10

5 Tema «CTpoeHue M PyHKIMH KJIETKI)
5.1 Tunst KIIETOK. 1 Tunel KJIETOK: JyKapuoTUYecKas U PackpeiBaTh cojaep:kaHue TEPMHHOB H
[Ipokapuornueckas POKapUOTHYECKAs!. CtpykTypHO- MOHATUN:  NPOKAPUOTHYECKAash  KIIETKa,
KIIETKa (yHKIIMOHATBEHBIE 00pa30BaHUS KJIETOYHAas CTCHKA, MYpEUH,
KJICTKHU. dboToCHHTETHYECKHE MeMOpaHblI,
CtpoeHue  TMPOKAPUOTHYUECKON  KIETKU. | (prmaremiuH.
Knerounas crenka Oaktepuii u apxed. | Xapakrepu3oBarb GOpMy H  pa3Mepbl

OcCoOGeHHOCTH CTPOCHHUS
reTepoTpoHOM 1 aBTOTPOGHOM

MMPOKAPUOTUUCCKUX KIICTOK; (I)YHKI_II/II/I
FCHCTUYCCKOTO alIiapara HpoKapuoT.
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NPOKAPUOTHUYECKUX KIETOK. MEeCTO U poJib
IIPOKApUOT B OMOLIEHO3aX.

JdemMoHcTpanuu
Tabaums! u cxembl: «CTpoeHue

JYKapUOTHYECKON  KJIeTku»,  «CTpoeHue
MPOKAPHUOTUUECKON KIICTKHIY

OnuceiBaTh MpoLECC CIOPOOOPa30BaHMS,
OTMEYaTh €ro 3HA4CHWE JUIs BBDKUBAHUS
OakTepuil NpU  yXYIAUIEHUH  YCIOBHM
CyLIECTBOBAHMUS.

OnuceIBaTh pa3MHOKEHUE IPOKAPUOT.
OueHuBaTh MECTO M pPOJb HPOKAPHOT B
OnorieHo3ax

5.2

Crpoenue
AYKapUOTUYECKOU
KIIETKH.
[ToBepXHOCTHBIN
anmnapar KJIeTKU

Crpoenue U  (QYHKUHOHUPOBAHUE
3YKAPUOTHUYECKOU KIIETKH.

[Tna3zmaTudeckas MeMOpaHa
(Turazmanemma). CrpykTypa
MIa3MaTHYecKo MeMOpaHbl. TpaHcmopT
BEIIECTB yepes I1a3MaTHYECKYIO
MeMOpaHy: MACCUBHBIN (muddy3us,
obnmeruénnas  nuddysus), AKTUBHBIN
(mepBUYHBIA W BTOPUYHBIA  AKTUBHBIN
TPaHCIIOPT).

[Tonynponuniaemocts MeMOpanbl. PaboTa
HATPUN-KaJTUEeBOrO0 Hacoca. OHAOLUTO3:
OUHOLIMTO3,  (aromuTo3.  DK30LHUTO3.
Knerounas crenka.

Crpyktypa ¥ (QYHKUHMH KIETOYHOM
CTEHKH PacTeHH, TpUOOB.
JdemoHcTpaunu

Tabnuubl u cxemsl: «CTpoeHue
9YKapHOTHUYECKOH KIeTKN», «CTpoeHue

PackpelBaTh  copepaHWe ~ TEPMHHOB U
MTOHSTHM: nIa3MaTuyecKast MeMmOpaHa
(Tutazmanemma), KHUJIKOCTHO-MO3aNIHAS
MOJEINb, MeMOpaHHBIC OeIKu
(mepudepuueckue, WHTETpaJIbHBIE),
TIIMKOKaIUKC, muddy3us, ocMoc,

aKTHUBHBIA  TPAHCIOPT,  SHAOIMTO3,
¢daromuro3, MUHONHKTO3,  AK3OIUTO3,
KJICTOYHAsT  CTCHKa,  IUIa3MOJIECMBI,
CHUMILIACT.

XapakTepu3oBaTh OCOOCHHOCTH CTPOCHUS H
byHKIUN 9YKapHOTHYECKOM KJICTKH,
TPAHCIOPT BEUIECTB

qyepe3 IUIa3MaTHYECKYIO MeMOpaHy:
NACCUBHBI M aKTUBHBIA TPaHCHOPT; paboTy
OenKoB-KaHaJIoOB, pabOTy HATPUH-KaIHEBOTO
HACOCa; CTPYKTYPY M (YHKIMH KIETOYHOMN
CTEHKHU pacTEeHUN

U TpuboB
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KUBOTHOM  KiIeTkn», «CTpoeHue
paCTUTENBHOMN KIIETKI.

OOopyaoBanme:  CBETOBOM ~ MHKpOCKOII;
MUKpOIIpenaparhbl paCTUTEIbHBIX,

KUBOTHBIX KIJIETOK.

I[IpakTnueckas padora

«M3ydyeHne  CBOMCTB  KJIETOYHOU

MeMOpaHbD»
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[utommazma u €€
OpraHoOu /bl

IHuTommasma. Llmto30mb. [{luToCKeneT.
JBmxenue nuroriazmbel. OpraHou bl

KJICTKH. OnHomeMOpaHHBIE ~ OPraHOUBI
KIeTKH: H3HaomiazMaTudeckas cetb (OI1C),
anmapat ['oJIb/KH, JTM30COMBI, UX CTPOCHUE U
dbyakuun.  BzanMocBs3p  0gHOMEMOpaHHBIX
opraHouioB kietku. CTpoeHue rpaHyIsipHOTO
peTukynyma. Mexanusm Hanpagnenus 0enkos
6 DI1C.Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHEBIX MeMOpaH. I'nmanxuit
(arpanynspHbIif) SH/I0IIIA3MATUUYECKHIA
petuxkyiayMm. CekpeTropHas (QyHKIUs ammapara
Tlonbxu. Moougukayus 6enrkos 6 annapame
Tonvooicu.

Copmuposxa 6enkog 6 annapame
T'onvoorcu. TpaHCTIOPT BeLIECTB

B KJIeTKe. Bakyonu pacTUTENbHBIX

kietok. Kinerounsiii cok. Typrop.

PackpeiBaTh  conepkaHME ~TEPMUHOB U
TTOHSTHH: HUTOMJIa3Ma, IIUTO30JIb,
IIUTOCKEJIET, KOMIIAPTMEHTBI, OPTaHOWJIbI,
sHaomazmMatudeckas cetb (JI1C), ammapar
['onbmxu, JTU30COMBI, Bakyojb, PUOOCOMBI,
aBTOJIN3, BE3UKYJISIPHBIN TPAHCIIOPT,
MEPOKCUCOMBI,  KJIETOYHBIH COK, TYyprop,
MUTOXOHJIPHH, KPUCTHI, TJIACTU/IBL,
XPOMOIIIACTBI, JIEHKOIUIACThI, XJIOPOILIACTHI,
CTpOMa, TpaHbl,

TUJIAKOUI, JIaMeJla.

XapakTepus3oBarh [UTOILIa3MYy
AYKapUOTHYECKON KIIETKU;
KIIaCCU(PHUIIMPOBATH OPTaHOMIbI

B 3aBHCHUMOCTH OT OCOOEHHOCTEeH UX
CTPOCHUS (omHOMEMOpaHHBIE,
JByMeMOpaHHble, HeMeMOpaHHbIE);
OTHUCHIBATH (DYHKIIMH KaXKOTO
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[TomyaBTOHOMHBIE ~ OpPraHOUABI  KJICTKH:
MUTOXOHJIPHH, IJIACTH]IBI.

Ilpoucxooicoenue ~ mumoxonoputi  u
nracmuo. Cumbuozenes
(K.C. Mepexckosckuil,

Crpoenue u QyHKUUU

JI.  Mapeynuc).
MHUTOXOHJPUH H

mwiactug.  IlepBuuHble, BTOPUYHBIE U
CIIOXHBIE IUIACTUIBl (POTOCHUHTE3UPYIOIIUX
JYKapHoT.

XITOPOIIACTHI, XpOMOILIACTHI,
JEUKOIJIACThl  BBICIIUX  PAacTEHUM.
JdemMoHcTpanuun

IMoprpersr: K. C. MepexkoBckuid, JI.
Maprynmuc.
Tabmuipet 1 cxembl: «CTpoeHHe

JOYKAPUOTHYECKOW  KIeTku»,  «CTpoeHue
JKUBOTHOM KJIETKW, «CtpoeHue
pacTUTEIbHOM KIIETKI, «Ctpoenue
MUTOXOHJIPUI.

OoOopynoBaHue:  CBETOBOM  MHMKPOCKOII;

MUKpOIIpenapaThl paCTUTEIbHBIX,
KUBOTHBIX KIIETOK.

IIpakTnyeckasi padora

«3yyeHne [BWXKEHUS IUTOIIAa3Mbl B
PaCTUTEIBHBIX KIIETKAX).

JlaGopaTopnas padora

«HccnenoBanne mia3Monnsa

opraHoujia B KJIETKE.

OOBACHATH COOBITHS, CBA3aHHBIC

C BHYTPHUKJIETOYHBIM NHIIEBAPECHUEM, €TO
3HAUYEHHE JIJIsl OpraHUu3Ma.

OTrMeyaTh  3HA4YEHHE  I[IMTOCKEJIETA;
XapaKTepU30BaTh €ro 3J1EMEHThI
(MHKpOTPYOOUKH, MUKPO(QHIaMEHTHI,

MIPOMEXYTOUHbIE (UIAMEHTHI), UX pOJb B
KU3HEJESITEIbHOCTU KJIETOK U TKaHe!

53




" ACTUIa3MOJIn3a B paCTUTCIIbHBIX

KJIETKAaX)
54 Hemem0OpaHnHbie 1 HememOpaHHbIE OPraHOMIBI KIETKH PackpeiBaTh conepikaHue TEPMHUHOB U
OpPraHOM/IbI KJIIETKH Crpoenre ¥ (YHKIMH HeMeMOpaHHbIX | IOHATHIL pubocoMa, moncoma,
OPraHOMJIOB KJIETKU. PHOOCOMBI. MUKPOTPYOOUKH, TYOYIHH, KICTOUYHBIU IICHTP
Ilpomesrcymounvie Qunamenmol. (eHTpocOMa),  LEHTPHONH, LEHTpocdepa,
MukpodHIaMeHTHL. Axmunoswle KT'YTUKH, PECHUYKH, O0a3aIbHOE TEIbIIE.
Mukpoghunamernmoi. MplllieqIHbIC XapakTepusoBathb HEMEMOpaHHbIC
KJIETKA.  AKmuHogvle = KOMNOHEHMbl OpPraHOMJbl KIIETKH, HX CTPOCHHE U
HeMbLUEYHbIX KIEeMOK. yHKIIH
MukpoTpyOOUKH. Kiterounsrit LIEHTP.
Ctpoenne U  JBWKEHHE OJKTYTUKOB U
pecHuuek. MUKpOTpyOOUKH  LUTOIIA3MBI.
Hentpuonb. benku, accoyuuposanHvie ¢
MUKpouramenmamu u MuUKpompybouKamu.
Momopnsie benku.JIleMoHcTpau
Tabmumpl  u  cxembl:  «CTpoeHHE
JKUBOTHOM KJIETKN», «CTpOeHHE
PaCTUTENBHOU KIIETKN
55 CTpOCHI/Ie u (1)YHKI_[I/II/I 1 }[Hpo_ 0O00JI04YKa A/1pa, XpOMaTHH, PaCKpBIBaTB COJACpKaHNUC TCPMHHOB U

sanpa

KapuoIula3Ma, SIpBIIIKHA, WX CTPOEHHE HU
¢byHkuuu. SnepHelii  GeIKOBBI MaTpHKC.
[IpocTpancTBEHHOE pacIoyio’xeHue
XPOMOCOM

B MHTEP(A3HOM sIlIpe.

MOHITHIA: SIIpO, siAepHas 000JI0UKa,
sJIepHBIE MOPBI, HYKJIeOTIa3Ma
(kapuoriasma), TE€HOM, XPOMATHH,
yXpOMAaTHH, T€TePOXPOMAaTHH,
SJIPBIILIKO, XPOMOCOMBI, IIEHTPOMEPA,
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Oyxpomamun  u  2emepoxpomamuH.
Benku xpomaTiHa — THCTOHBI.
Junamuxa s0eproii 060104KU

6 mumo3se. HoepHulii mpancnopm.
Knerounsie BKIItOUECHUS.
JdemMoHcTpanuu

Tabnuisl 1 cxeMbl: «Sapoy»

KHUHETOXOP, KJICTOYHBIC BKJTIOUCHHS.
XapakTepru30BaTh KIETOYHOE SAPO KAKIEHTP
yIpaBJICHUS

JKA3HEIEATEIIHHOCTRIO KJIETKH,
reHETHYCCKHUHU anmnapar KJIETOK
DYKapuoT, CTpOEHUE U (PYHKIIUHU
XpPOMOCOM.

OnuceBaTh CTPYKTYPHI SApPa U UX
B3aMOCBS3b C  OpraHoOuJIaMH

OUTOIIIIa3MBbI

5.6. | CpaBHuTENbHAS
XapaKTepUCTHKA
KJICTOK DYKapHOT

CpaBHuTENIBHAS XapaKTepUCTHKa
KJIETOK  JYyKapuoT  (pacTUTENbHOM,
YKUBOTHOM, TPUOHOM).

JdemoHcTpaumnu

Tabmumpl  u  cxembl: «CTpoeHue
JYKapUOTHUYECKOU KIETKN,

«CTpO€eHHE KUBOTHOM KIIETKN»,

«CtpoeHnue pacTUTENBHON KJIETKI».
Oo0OopynoBaHue:  CBETOBOM  MHMKPOCKOIL,
MUKpOIIpenapaThl paCTUTEIbHBIX,

KUBOTHBIX KIIETOK.

JlaGopaTtopnas paGora

«M3ydyeHne CTpoeHUsi KIETOK
pa3IMYHBIX OPraHU3MOBY

XapakTepru30BaTh THITHI KJIIETOK

SYKApUOT:  pacTUTENbHAs, JKUBOTHAs,
rpuOHas.

CpaBHHMBaTh MEXKIy COOOW CTpOEHHE W
KHU3HEACATEIbHOCTD AYKapUOTUYECKUX
KJIETOK U POJIb IPOKAPUOT

B OMOIIEHO3aX

HToro yacoB no Teme
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Tema «O0MeH BEIIECTB U IIPEBPAICHUEC JHEPIUHU B KIIETKE»

6.1

OOMeH BelIEeCTB
MeTa00IM3M

3

AccUMHIISIIIMS M TUCCAMHJISIIIMS  — JIBE
CTOpoHBl MeTtabonmu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOQHBIA U reTepoTPO(HBIN.

VYuacrtue KUCJIOpOJia B 0OMEHHBIX
nporeccax.
DHepreTuyeckoe  OOecreYeHre  KIIETKH:

npespatieHue AT® B 0OMEHHBIX MpoIeccax.
depMeHTaTUBHBIN

Xapakrtep peakuuit KJIETOYHOTO
MeTraboauszma. DepMeHThI, UX CTPOCHHE,
CBOWICTBA W MEXaHH3M  JEHCTBHUS.
Kodepmentsl. Otnuuus pepmMeHTOB OT
HEOPraHUYECKUX

KaTalau3aTopoB.  benku-akTuBaTopsl U
OCIIKNU-MHTHOUTOPBI. 3aBUCUMOCTh
CKOPOCTH (pepMEHTAaTHUBHBIX pEaKIUil OT
pa3Iu4HbIX (PAaKTOPOB.

JdemoHcTpauuu

Tabauie! u cxembl: «DOTOCUHTERY,
«DHEPreTuYecKuii 0OMeH»,

«buocunres  Oenka», «CTtpoeHue
dbepmenTay, «XeMOCHHTE3Y.

O0opynoBanue:  CBETOBOW  MMKPOCKOIL,
obopynoBaHue TUIs MIPUTOTOBJICHHUS
MOCTOSTHHBIX M BPEMEHHBIX
MUKPOIPENapaToB.

PackpeiBaTh  cozmep)kaHHE TEPMHUHOB U
NOHATHIM: OOMEH BelecTB (MeTaboIu3M),
ACCUMMJIALIMS (anabos3m), WIIn
IUTACTHYECKUH ~ OOMEH,  JAMCCUMIISAIUS
(kaTaboJIM3M), UM DHEPTreTUUYECKUNA OOMEH,
aBTOTPO(BI,  reTepoTpodbl,  aHAIPOOHI,
a’poObl, (epMeHTHI, aKTUBHBIA LEHTP,
cybcTpaTHas Crieu(PUIHOCTD,

KopepMeHThI,  OETKHU-aKTUBATOPHI U
OeTKU-UHTUOUTOPBI.

[TepeuncnsiTe 0COOEHHOCTH TUTACTHYECKOTO
U DHEPreTHYeCKOro oOMeHa B KIETKE;
yCTaHaBIMBATh B3alMOCBSI3b MEXIy
MJIACTUYECKUM UIHEPIeTUYECKUM OOMEHOM.
Paznuyare Tumel oOMEHa BEIECTB:
aBTOTPO(HBIN U TETEPOTPOPHBIMA.
[Toka3biBaTh poJIb KHUCIOpOJa B
0OMEHHBIX IpoIECcCcax.
Cxemarnuecku  u300pakarhb
dbepmenTa.

CTPOCHHUC

Otnuuath GEepMEHTHI

OT HEOPraHWYEeCKUX KaTaau3aTopoB U
OTIPENENATh UX POJIb

B (DYHKIIMOHUPOBAHHHU KUBBIX CHCTEM,
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JlaGopaTopHas padorta

«M3ydeHne KaTaInTHYECKOU

aKTUBHOCTH (epMeHTOB (Ha TmpUMEpe
aMUJIa3bl WIM KaTalas3bl)y.

JlabopaTopnas pabora

«3yuenue (hepMEeHTaTUBHOTO
pacIlernaeHus IepoKcHia BoAopoaa

B PACTUTENbHBIX U )KUBOTHBIX KJIETKAX)

B IIPOMBILLICHHOCTH, B MEIULHHE, B
MMOBCETHEBHOM KM3HU UEIOBEKA.

CraBUTh OSKCHEPUMEHT TIO BBISBICHUIO
KaTaJINTHYECKON aKTUBHOCTH

MEePOKCUIA3bl,  aMmiia3bl, OOBACHITH
MOJTyYE€HHBIE PE3YJIbTATHI

6.2

ABTOTpOGHBIH  THUM
oOMmeHa BEIIECTB.
doTtocunTe’

[lepBuuHBII  CHHTE3  OpPraHUYECKUX
BemecTB B kieTke. DOTOCUHTES.
AHOKCU2eHHbIE U OKCUSEHHbIU
gomocunmes y baxmepuii.
Cseemocobuparowue nueMeHmbl u
nuemenmsl peakyuonno2o yewmpa. Poip
XJIOPOILIACTOB B mpolecce (OTOCUHTE3A.
CseroBas u TEMHOBas dasbl.
Gomoovixanue, Cz-, Cs-

u CAM-munot ¢domocunmesa.
[IpoaykTuBHOCTH POTOCHHTE3A.

Brnusinue pa3nudsbix (akTopoB

HAa CKOpOCTh (OTOCHHTE3a. 3Ha4YCHHE
(dhoTocuHTE3A.

Jdemoncrpanun llopTpersl:

Jbx.  Ilpuctmm, K. A.
Tumupszes.

Tabmuiet u cxembl: «DoTOCHHTE3)

PackpeiBaTh conepkaHWe TEPMHHOB H
noHsATUH: ¢doTtocuHTe3, (a3pl (HoTOCHHTE3A
(cBetoBa, TEMHOBas), ¢doronus,
dbochopmwmpoBanue, 1uka1 — KanpBuHa,
HAJ1®+ (mepeHocunK BOAOPOIA).
XapakTepu3oBaTh IUIACTUYECKUA OOMEH Kak
sram oO0Iero oOMeHa BELIECTB, COOBITHS
doTocuHTE3a (peakluu CBETOBOW U TEMHOBOI
da3); poap  XJIOPOIUIACTOB B  IpOLIECCE
dboTocuHTE3A.

BbISBISTE  MPUUMHHO-CIIEACTBEHHBIE —CBS3H
MEXIy TMOTJOLIEHUEM COJHEYHON JHEpPruu
xsopohuiiom u cuaTe3oM MoJekya ATO.

CpaBHI/IBaTB HCXOOHBIC BCIICCTBA,
KOHCYHBIC IPOAYKTBI U YCIIOBUSA
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IIPOTEKAaHUs pPEAKUUH CBETOBOM U
TeMHOBOM (pa3 ¢poTocuHTE3A.

YcranaBiuBath B3aUMOCBSI3b MEXTY
($OTOCHHTE30M ¥ JBIXaHHUEM; CBETOBOW H
TEMHOBOM peaxkuusMu ¢doTocuHTE3A.
OuenuBath 3HaYeHHE (POTOCHHTE3A

JUTS JKA3HU Ha 3eMiie

6.3 ABTOTpOGHBIH  THUN XeMOCHHTE3. Pa3znoobpasue PackpeiBaTh conep:kaHWEe TEPMHUHOB H
oOMeHa BEIIECTB. OPraHU3MOB-XEMOCHHTETUKOB: MOHSTUN: XEMOCHHTES3.
XeMOCHHTE3 HUTPpUPHUIMPYIOLIHE Oaktepuu, OObACHUTD CYLIHOCTh XEMOCHHTE3a,
Kee300aKTepun, cepodakTepu, packpeIBaTh €ro 3Ha4YeHWe B Ouocdepe.
BOJOpPOJHbIE  OakTepuu. 3HAYEHHUE [IpuBOIMTE MpPUMEPHI XEMOCHHTE3UPYIOIINX
XEMOCHHTE3A. OaxTepuil (HUTpUpHUIUpPYIOIe OaKTepUH,
JdemoHcTpanuu xKele300aKTepun, cepobakTepuu,
Hoptpetsr: C. H. Bunorpaackuii, . A. BOJIOPOJIHBIE OaKTEpUH) U
3aBap3uH. XapaKkTepHu30BaTh ux
Tabaunel U cxembl: «DOTOCHHTESY, JKHU3HCACATCIILHOCTD.
«XeMOCHHTERY CocraBiATb ~ ypaBHEHMS  pEaKIUi
JlaGopaTopHas paGora XEMOCHHTE3A.
«CpaBHeHne mporeccoB (orocuHTe3a U CpaBHMBATbH XeMOCHHTE3
XEMOCHUHTE3a» ¢ hoTocuHTE30M
6.4 OHepreTu4ecKui AnHaspoOHbIe opraHu3Mbl. Buabl Opoxenus. | PackpbiBaTh  coiepkaHHe TEPMHUHOB U
oOMeH — [IponykTsl OpOKEHHS M WX UCIIONB30BAHHE | MOHSATHUI: ATalbl SHEPreTHUYECKOro oOMeHa
JUCCUMUJIISALINAS YEJIOBEKOM. — MOJArOTOBUTEIbHBIM,

AHaBpO6HLIe MHKPOOPTaHNU3MbI KaK
00BEKTHI OMOTEXHOJIOTUHU U

OecKuCIopoaHbIH (aHaPOOHBII),
KHCJIOPOAHBIH (a9pOOHBIIT); TIIMKOIN3,
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BO30ynuTenu Gomne3Heil. AdpoOHbIe

OPraHu3MBbl. Dranbl
SHEPreTU4ecKoro oOMeHa.
IlogroroBurenbuplii  3rtam. Iimkonus —

OCCKHCIOPOIHOE PACILCIICHHUE

TJIFOKO3BI.
buonoruueckoe  oxkucieHue, WIH
KJIETOYHOE JIbIXaHUE. Ponb
MUTOXOHIPUI B rpoueccax
OMOJIOTUYECKOTO OKUCIICHHUS.

[{ukinueckne peakium.

OxkucnurensHOe dbochopunmmpoBanue.
OHnepeus MeMOPAHHO20 epaouenma
NPOMOHOS. Cunmes  AT®:  paboma

npomonnou ATD-cunmasol.

[IpeumymecTBa a’spoOHOrO TyTH OOMEHa
BEIIECTB nepen aHa’pPOOHBIM.
D hEeKTUBHOCTH PHEPreTUIECKOTO OOMEHA.

JdemoHcTpauuu

[Hoptpetrsl: B. A. Durensrapar, I1.
Mutyenn.

Tabmuiel ¥ cxeMbl: «DHEPreTU4eCKHid
00OMeEH».

JlaGopaTtopnas paGora

«CpaBHEHHE TIPOIIECCOB OpOXKEHHS U
TIBIXQHUSI»

OpoxeHue,  OMOJIOTUYECKOE  OKHCJICHUE
(mprxanwme), nuki Kpeodca,
OKHUCJIUTEIbHOE ¢dochopunupoBanue,

IIPOTOHHBIN TpagueHT, NpoToHHas ATO-
CUHTa3a.

[lepeuncnarsp 0COOEHHOCTH
HHEPreTUYecKoro oOMeHa B KIETKe.
OnucelBaTh ~ 3Talbl  3HEPreTUYECKOIO
oOMeHa (IO ArOTOBUTEIbHBIH,
OECKUCIIOPOAHBIN,  KUCIOPOAHBIN) U
CpPaBHHUBATh X MEX]y COOOiI.
XapakTepu3oBaTh  peaKMHU
OpO’KEHHUs, KJIETOYHOTO JbIXaHHUS.
VYcraHaBnMBaTh B3aMOCBSI3b MEX Y
IJIMKOJIM30M, KJIETOUHBIM  JIBIXaHHEM H
cuHTe30M MoJieKys ATO.

CocTaBisATh  ypaBHEHHS  OCHOBHBIX
3TAllOB YHEPreTUYECKOro oOMeHa B
KJIETKE.

TIINKOJIN3A,

PaccuuthiBaTh DHEPTEeTHYECKYIO

3¢ (HEKTUBHOCTD TJTMKOJIN3a u
OMOJIOTUYECKOTO OKUCIICHUSI.

Ha3piBaTh  MCXOJHBIC  BEIIECTBA,
KOHEUHBIC IMPOJYKThI U YCIOBHSI

NPOTCKAHHUS  PEAaKIHMid  SHEPreTUYECKOTro
oOMeHa.

CpaBHI/IBaTB SHEPTCTUUCCKYIO
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OCCKHCIIOPOJHOTO |
KHCJIOPOJIHOTO ITAIoB KOHCYHBIC
IMPOAYKTHI n YyCJ10BHUA IMPOTCKAHU A
peaknuii YHEPTeTUIECKOro oOMeHa
SHEPreTUYECcKOro ooOMeHa

3 PEKTUBHOCTH

WToro yacoB no teme

0

7 Tema «HacaeacrBeHHasi MH(pOpMaLUs U peaju3anus e€é B KIeTKe»
7.1 Peakmuu MAaTPUYHOTO |2 Peakiiun MmatpudHOTO CHHTE3A. PackpeiBath comepkaHWe TEPMHUHOB U
CHUHTE3a [TpUHLUI KOMIITIEMEHTAPHOCTH MMOHATUM: TeH, TCHETHUCCKUN KOJI,
B peaKuusx MaTPUYHOTO chHTe3a. | KOJAOH (TpHILIeT), CTOII-KOJIOHBI,
Peanu3anus HacnencTBeHHOM MHpOpManuu. | MaTpHIa, MaTpHUYHBIN CHHTE3,
I'enetnyeckuii  kon,  ero  cBoiicta. | TpaHckpunuus, PHK-momimepasa,
Tpanckpunuus — mMaTpuuHbli cuaTe3 PHK. | IPOMOTOp,  CIUIAWCHHI,  HWHTPOH,  9K30H.
HpI/IHLII/Il'II;I TPaHCKPHUIIAN: XapaKTepI/ISOBaTB peaKknuu MaTpHU4IHOI'O
KOMILIEMEHTAPHOCTh, aHTHIAPAIUIEIbHOCTh, | CHHTE3a, CBOWCTBA TEHETHYECKOTO  KOJa.
acummerpuuHocTh. Cospesanue mampuunelx | ONUCBIBATH STaIlbl TPAHCKPHUIIIINH u
PHK 8 oyKapuomuyueckoi — Kiemke. | TPAHCIIIMH;  YCTaHABIMBaThb  B3aUMOCBS3b
Hexooupyrowue PHK. JleMoHcTpamun MaTpPHYHBIX PEAKIUH
[Toptper: H. K. Konpro. Tabauiibr B KIETKE, CXEMaTHYeCKH Hu300paxaTh
u_ cxeMbl: «buocuHTes Oenkay, MAaTpUYHbIE PpEAKLUUH TPAHCKPUIILUU U
«l'eHeTnYeCKu KOI» TPAHCIIALUU.
Pemars OHMOJIOTHYECKHE 3ajJ1aun Ha
OIpE/ICIICHNE MOCJIEI0BATEIILHOCTH

nykineornao JIHK u MPHK, npumenss
3HaHUS O PEAKIUSAX MaATPUYHOIO CHUHTE3a,
IeHETHYECKOM KOJIE,

MMPUHOHUIIC KOMIITICMCHTAPHOCTU
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7.2 Cunres 6enka Tpancnsiiuss u €€ dTambl.  YdacTue PackpbiBaTh  conepkaHMe€ TEPMUHOB U
tpancnoptueix PHK B OuocunTese MOHATUH: TpaHCisiuuA, aHTUKoaoH, TPHK,
Oenka. VYcioBus OWocuHTE3a Oerka. amunoauui-TPHK-cunTerasza (komaza),
KonupoBanue  amuuokucior.  Poub noaupudocoma (mosucoma).
pubocom B OnocuHTe3€e OelKa. XapakTepu30BaTh CBOMCTBA I€HETUYECKOTO
JdemMoHcTpanuu KoJia.
Tabmuubl  u  cxembl: «buocunres OrnuceiBarh OTaIbl TpaHCIAIUN u
6eﬂKa», «['ereTHUECKUI KO CXEMAaTU4YCCKU I/1306pa)KaTL MaTpHUYHBIC
peaKIny TPAHCISALNUH.
Pemrate OMoI0THYECKHE 3a0a91
Ha omnpeaeneHue aHTukogoHOB TPHK,
MOCJIEI0BATEILHOCTH AMUHOKHUCIIOT
B MOJIeKyJe Oenka, TpPUMEHsSs 3HaHUA O
peaxkusax MaTPUYHOTO CUHTE3a,
IreHETUYECKOM KOJIe, IPUHLIUIIE
KOMIIJIEMEHTapHOCTH
1.3 MexaHu3mbl Cospemennvie npedcmasnenus PackpbiBath  CoJepKaHHE TCPMUHOB U

OKCIIPECCHUH I'CHOB

0O CmMpoeHUuUu 2eHOe. OpFaHI/ISaHI/Iﬂ
T'CHOMaA y IPOKApHUOT U 3YKAPHUOT.

Perynsauus akTHBHOCTH I'€HOB

y npokapuoT. ['unote3a omnepona (D.
Kako0, K. MaHo).

MonexynapHvle mMexanusmvl IKCHPECCUU 2eHO8
y aykapuom. Ponb xpomamuna

8 peeyrayuu pabomuvl 2enos. Perynanus
O0OMEHHBIX TIPOIIECCOB B KIIETKE.

Kiierounsriit romeocras.

MOHSTHIA: OTIEpaTOp, ONEPOH,

CTPYKTYpHBIE  T€HBI, IMPOMOTOP,
penpeccop.

OnuceIBaTh CTPYKTYpy T€HOMA

MIPOKAPHOT; XapaKkTepU30BaTh paboTty
UHAYUUOETBHOTO U penpeccudenbHOro
OIIEpOHa.

BbIaensiTe CTpyKTYpHYIO U

pPETYJIATOPHBIE 4YacTH TIe€Ha JYyKapuoT.

CpaBHI/IBaTB MMpOHCCChI SKCIPCCCUU
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JdemMoHcTpanuu
Tabmmuel U cxeMbl: «buocunTes
Oeiikay, «l'eHeTHYECKUI KOI»

TCHOB Y TMPOKAapUOT W  JYKApHUOT.
XapakTepu3oBarh Tumnoresy omnepona (.
Kaxo0, XK. Mano).

OnuceIBaTh MEXaHU3M noaacpKaHus
KJIETOYHOTO TOMEOcTas3a

7.4

OcHoOBBI BHUPYCOJIOTHH.
Nudopmannonnas
ouosorus

Bupycet — HeknerouyHble (OPMBI KH3HU U
obnuraTtHeie napa3uTbl. CTpoeHUE TPOCTHIX U
BHUPYCOB, PETPOBHUPYCOB,
OaxTepuodaros.

Kuznennoiti  yuxn  JJHK-codepoicawux
supycos,  PHK-cooepocawux  eupycos,
baxmepuogazos. Obpammuas
MPAHCKpUnyus, pegepmasa, unmezpasd.
Bupycueie  3a0osieBaHusI  4eIOBEKa,
)KUBOTHBIX, pactenui. CIIN], COVID-

19, commanbHBIE W  MEOUIIMHCKHE

CJIOKHBIX

poOJIEMBI.
Buoungpopmamuxa: umwmeepayus u ananus
OobUUX maccugos («bigdata»)

CMPYKMYPHLIX — OUONIO2UYECKUX — OAHHDBIX.
Hanomexnonocuu 6 6uonoeuu u meouyume.
IIpoepammupyemvie @yHkyuu Oenkos.
Cnocobwl 0docmasku 1ekapcms.

JlemoHCTpamun
Iloprper: /1. 1. IBaHOBCKUH.

PackpeiBaTh  cozepxkaHHE TEPMHHOB U
NOHATHM: BUPYC, BHPHOH, CEpAlLIEBUHA,
KaIcum, oOpatHast TPaHCKPUIILIUA,
PETPOBUPYCHI, Oaxtepuodar, BHUPYC
UMMYHOJEeQUIINTA YeJIoBeKa (BHUY),
MIPUPOIHO-0YaroBble NH(EKIINH.
XapakTepru3oBaTh BHUPYCHI,
peTpoBUpychl H OakTtepuodaru Kak
BHYTPHUKJICTOYHBIX apa3suToB
IIPOKAPUOT U DYKAPHUOT.

M3marate  rumoTe3bl  JBOJIIOLMOHHOTO
IIPOUCXOXKACHUS BUPYCOB.

OnucelBaTh ~ MEXaHU3M  B3aUMOJCHCTBUSA
BUpYCa U KJIETKH, UH(OEKIMOHHBIM BUPYCHBIN
porecc.
XapaxkTepu3oBarhb
BEPTUKAJIbHOM W  TOPHU30HTAILHOU
nepeaayr BUPYCcoB; 3a001eBaHMs
JKUBOTHBIX M pAacTEHUH, BbI3bIBACMbIE
BHUpYCaMH.

HaspiBaTh BupycHbIe 3a0051€BaHus,
BCTPEYAIOLIUECS y YEJIOBEKA: TPUIIL,

MCXaHHU3MbI
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Tabmunsl ¥ cxeMbl: «I eHeTHYECKUITKO I,
«Bupyco», «baxrepuodarm».
IIpakTnueckas padora

«Co3anue MoIeNu BUPYyCay

KJIEMIeBOW  DSHIEPAINUT, TeNaTurT,

COVID-19, CITU .

Columronath nmpaBuIia MOBEACHUS

B OKpYXalolllel MpUPOJHOM Cpeae, Mep
npOGHUIAKTUKHA PACTIPOCTPAHCHHSI BHPYCHBIX
3a00s1eBaHuil (B TOM YHCIIe

BUY-undeximm)

Hroro yacos o teme 9
8 Tema « Ku3HeHHBI MUK KIETKH»
8.1 Kn3ueHHsIi UK 1 Knetounslii 1MKI, €ro mnepuoabl | PackpeiBath  comepkaHue ~ TEPMHUHOB U
KIIETKH perymsiums. MHtepdaza u  MHTO3. MOHATHM: KJIETOYHBIM 1HMKI, UHTepda3a.
OcoOeHHOCTH MPOIIECCOB, [lepeuncnarh TepUOABbl KU3HEHHOTO IIMKJIA
MPOTEKAIOLIUX B nHTepdase. KJIETKM M XapaKTEepPU30BaTh MPOTEKAIOIINE B
[ToaroToBka KJIETKH K ACICHUIO. HUX TTPOLECCHI
[IpecunTeTnueckui
(MOCTMUTOTUYECKHH), CHHTETUYECKHA U
MOCTCUHTETUYCCKUN  (MTPEMUTOTHYCCKHIN)
MeproIbl UHTEP(A3HI.
JdemoHcTpauuu
Tabmumpl ¥ cxeMbl: <«OKHW3HEHHBIM UK
KIIETKW», «MUTO3»
8.2 Matpuunblii CUHTE3 2 Matpuunsiii cunres JJHK — PackpeiBath  conxepxaHue ~ TEPMHUHOB U
JIHK. Xpomocomsbl pennukauus. [punnuns permkanuu JHK: MMOHSTHIM: peruikanus  (pexyrIuKaus),

KOMIIJICMCHTAPHOCTD,
HOHYKOHcepBaTHBHLIﬁ CHHTC3,
AHTHUIIAPATIJICIIbBHOCTD. MexaHuszMm

KOMIUJIEMEHTAPHOCTh, aHTUIIAPAIIIETBHOCTb,
JAHK-nonumepasa, Tenomepa,
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pemwmkanuu JJHK. Xpomocomsl.
Crpoenune xpomocoM. Temomepsl U
Teromepasa. XPpOMOCOMHBIH Habop
KIETKM — Kapuotui. JUmionmHelidi |
raryIoUIHBIA HAOOPBI XPOMOCOM.
l'omonoruuHble  XPOMOCOMBI.
XPOMOCOMBI.

JdemMoHcTpanuu

Tabmuiel U cxeMbl: <« KHW3HEHHBI IMKI
KIeTK», «CTPOCHHE XPOMOCOM,
«Permukanus JTHK.

OoOopynoBaHue:  CBETOBOM  MHMKPOCKOIL,
MUKpoTpenaparsl: «MUTO3 B KJIE€TKax

[TonoBeie

KOpEILIKa JTyKay.
JlaGopaTropnas padora

«3yueHne XpoMOCOM Ha TOTOBBIX
MUKpOIIpenapaTax»

peIUIMKallMOHHAs BUJIKA, Xpomocoma,
XPOMOCOMHBIH Habop, HYKJIEOCOMBI,
CECTPUHCKHE  XpPOMATHU[bl,  LEHTPOMEpa,

KapUOTHII, TAIUIOUIHBIA U JUILIONIHBIN HA0Op
XpOMOCOM,  TOMOJIOTUYHBIE  XPOMOCOMBI,
IIOJIOBBIE XPOMOCOMBI.

XapakTepu3oBaTb  CTPOCHHE  XPOMOCOM,
KApHUOTHUIIOB OPraHU3MOB.

Ilepeunciare npuHImns! perumkammuu JJHK
u JaBaTh UM COJIEpKATEIbHYIO
XapaKTEPUCTHKY.

OnuceiBaTh Mexanu3M permmkanuu/[HK.
Cxematuuecku  M300pakaTh  CTPOCHHUE
MeTadazHON XPOMOCOMBEI.

Paznuuath XpoMOCOMBI

Ha MHUKpOIIpernaparax W

MUKpodoTorpadusx

8.3

JleneHue KIETKU
MHTO3

Jenenue knetku — MuTo3. CTaguy MHUTO3a U
MPOUCXOSIIME B HHUX MPOLEcChl. THIb
MHTO3a. Kapuokunes u IIMTOKHUHE3.
bronornyeckoe 3HaueHHE MUTO3A.
JdemoHcTpaunu

Tabmunbel ¥ cxembl: <«OKH3HEHHBIH IIHKI
KIETKH», «CTPOEHHE XPOMOCOM,
«Penmukanus JJTHK», «Muto3s».

PackpbiBaTh  coJepKaHHME TEPMHHOB U
MOHATUN: MHTO3, Tmpodasza, Meradasa,
aHacgasa, Tenodasa, KapUOKHHE3,
IIUTOKWHE3, BEPETEHO JeNIeHHsI, MeTada3Has
MJIaCTUHKA, 00pO3/1a JeNeHusl.

[lepeuuncnsars MOCIe0BATEIHHOCTh
CTaJiuii MUTO3a M OTTUCHIBATH
MIPOUCXOJISIINE HA HUX TIPOIIECCHI.
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O0opyaoBaHue:  CBETOBOM  MMKPOCKOII,
MHUKpoImpenaparsl: «MUTO3 B KlIeTKax

KOpEIIKA JTyKa.
JlabopaTopnas pabora

<<Ha6JIIOI[€HI/Ie MHTO34a B KJIECTKax

KOHYMKA KOpemlika Jiyka (Ha TOTOBBIX
MHUKpoIIpenaparax)»

CpaBHHMBaTh  OCOOGHHOCTH  NIPOTEKAHUS
MUTO3a B PpACTUTEIBHBIX U SKMBOTHBIX
KJICTKaX.

OOBACHITL  OMOJOTMYECKHH  CMBICI
MHTO3A.

Paznuuarte ctaanu MUTO3a

Ha MHKpollpernapatax u

MUKpogoTorpapusx
8.4 Perymsuus 1 Perynsuust MUTOTHYECKOTO IIUKIIA PackpeiBaTh  COLEpKAHUE TEPMUHOB MU
J)KM3HEHHOTO  ITMKIa KneTkn.  IlporpaMmupyemas  KiIeTodHas | HOHSTHIA: arorTos, nposmnepans,
KJIETOK rubesp — aronTo3. nudpepeHImpoBKa.
Knerounoe sapo, XpOMOCOMBI, XapakTepu3oBath perylnuto
(yHKIIMOHATbHAS TeHOMHUKA. MHUTOTHYECKOTO UK KJIETKH.
Mexanuzmbl nponugepayuu, | OOBICHATS  OHONOTHYECCKUI  CMBICI
ougpgpepenyuposku,  cmapenuss u - eubenu | 3ANPOTPAMMUPOBAHHON KJICTOYHOH
KJ1emox. «ugposas Kiemxka» — | Tubenu — anonrosa.
Guounpopmamuueckue mooeny | YCTaHaBIMBaTh  B3aUMOCBSI3b  MEXKIY
DYHKYUOHUPOBAHUS KIIEMKIL. TOMEOCTa30M KJIETOK M UX THOEIBIO
JdemoHcTpauuu
Tabmumpl ¥ cxeMbl: <«OKHW3HEHHBIM UK

KJIETKN», «CTpOEHHUE XPOMOCOM,
«Pennmukanmsa JHK», «Muto3y»

HToro yacoB no teme

6

9

Tema «CTPOEHHUE U ®YHKIIUN OPI'AHU3MOB»

9.1

Opranusm  Kak
neynoe

CINHOC

1

Bbuonoruueckoe paszHooOpazue
opranu3MoB. OTHOKJIETOYHBIE,

KOJIOHHAJIbHBIC, MHOT'OKJICTOYHBIC

PaCKpBIBaTB COACPIKaHNUEC TCPMHUHOB U

MOHSTHM: OpraHusMm, OpradH, OpraHCJlIIbI,

CHUCTCMaA OpraHos, arrapar,
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OpraHU3MBl.
Oco0eHHOCTH CTPOEHUS U

KU3ZHEACITEIIBHOCTU OJHOKJIETOYHBIX
OPraHu3MOB. bakrepun, apxeu,
OJIHOKJIETOYHbIE TPHUOBI,

OJTHOKJIETOYHBIC BOJIOPOCIIH, Jpyrue
npotucthl.  KoJIOHWanbHBIE  OPTaHU3MBI.
B3anmocBsI3p  yacTeidi  MHOTOKJIETOYHOTO
opranm3ma. TKaHM, OpraHbl W CHCTEMBI
opraHoB. OpraHu3sM Kak €IWHOE IEJOoe.
TI'omeocras.

JdemMoHcTpanuun

Tabmuuel  u cxeMbl: «OIHOKIETOYHBIE
BOJIOPOCIIN, «MHOTOKJIETOYHbIE
BOJIOpocny, «bakrepun»,

«Ipocrerimme»,  «Opranbl  LBETKOBBIX
pacTeHuiny, «Cucremsl OpraHoB

IIO3BOHOYHBIX JKMUBOTHBIX),

«BHyTpeHHee CTpoeHHEe HACEKOMBIX).
OobopynoBanue: CBETOBOM
MUKPOCKOIT; MUKPOTIPETIapaThl
OJIHOKJICTOYHBIX ~ OPTraHU3MOB;
IK3EMILISAPBI KOMHaTHBIX
repOapuu  pacTeHui
BIIQXKHBIE MTpenapaTsbl

JKUBbIE
pacTeHuit;
pa3HbIX OT/EJIOB;

KHUBOTHBIX

GyHKIMOHATBHAS ~ CHCTEMa,  T'OMEOCTa3.
[lepeunciaATh CTPYKTypHO-
(yHKIMOHAJIbHBIE YaCTU

OJ/IHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX U MHOTOTKAaHEBBIX
OPraHU3MOB.

XapakTepu3oBaTh 0COOEHHOCTH
CTPOEHUSI U  KU3HEAEATEIbHOCTU

OJITHOKJICTOYHBIX OPraHU3MOB,

KOJIOHHUAJIbHBIX, MHOTI'OKJIETOYHBIX n
MHOT'OTKaHCBLIX OPraHUu3MOB.
CpaBHuUBaTh MEXIy co0oit

OJTHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOTOKJICTOYHbIE U  MHOTOTKAaHEBbHIE
OpraHu3MbI
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9.2 TkaHu pacTeHuit Tkanum pacrenuit. Tumbel pacTuTenpHbIX | PackpbiBaTh  cOAEpKaHME TEPMUHOB U
TKaHeW:  oOpa3oBaTelbHAs,  TOKPOBHAs, | MOHSATUH: TKaHb, JSMHJEPMHC, MPOOKa,
MIPOBOIAIIASL, OCHOBHAS, KOpKa, JyO, JpeBecHHa, JIPEBECUHHBIC
MexaHnndeckas. (OCOOEHHOCTH CTPOCHHS, BOJIOKHA, JyOSIHbIE BOJIOKHA, COCY/IBI,
GYHKIME W pacloJIOKCHUS TKaHEH B KaMEHHUCTBIC KJICTKH.
OpraHax pacTeHUH. XapakTepru3oBaTh THUIIBI pacTUTEIIbHBIX
I[eMOHCTpaIIHI/I TKaHCH: 06pa3013aTenLHa;1, IIOKpOBHA,
TaGJINLBI U CXEMBI: MpPOBOJAIIAS,  OCHOBHas,  MEXaHWYECKas;
«Txanu pacrenuit», «Opranbl IBETKOBBIX EPEYHCIAT  OCOOCHHOCTH WX CTPOCHHUS |
pacrenuii»,  «KopHeBBIE  CHCTEMBI», BBINOJIHAEMBIE (DYHKIIUH
«Ctpoenue cTelms»,
«CtpoeHue JIMCTOBOM TTACTUHKH.
OOopynoBaHue:  KHBBIE  DK3EMIUISPBI
KOMHATHBIX PaCTE€HUI; CBETOBOM
MHUKPOCKOIT; MUKPOIIpENnapaThl TKaHEH.
JlaGopaTtopnas padora
«M3yueHue TKkaHel pacTeHUIN»

9.3 TkaHM KUBOTHBIX H TkaHM JKMBOTHBIX M 4YeJOBEKa. THIIbI PackpeiBath cojaepkaHME TEPMHUHOB U

YCJIIOBCKA

JKUBOTHBIX TKaHEH SIUTCINAJIbHasd,

COCOAMHHNTCIIbHAA, MBIIICYHAasA, HCpBHAsA.

OcobenHnoctu  cTpoeHus,  (QyHKUUN
PacIoioKEHUs TKaHEe B opraHax
JKMBOTHBIX U YEIIOBEKa.

JdemoHcTpaunu

Tabaunel 1 cxeMbl: «TkaHu

JKMBOTHBIX», «CKEJIeT YeIIOBEKa,
«[IumeBapuTenbHas CUCTEMAY,

u

MOHATUINA: SIUTENUN, CEKPET, MbIIICUYHbIE
BOJIOKHA, HEWPOH, HEHPOTJIHSI.
XapakTtepu3oBaTb  TKaHM  JKUBOTHBIX U
YEJIOBEKA: AIUTEINalIbHAs, COCIWHUTEIbHAs,
MBIIIEYHAas, HEpBHas; MIEPEUUCIIATh
OCOOCHHOCTH WX CTPOEHHUS U BBITIOJIHSEMbBIC

byHKIIH
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«KpoBeHocHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas

CUCTEMAY, «Koxa», «MpImmeuHast
CHUCTEMaY.
Oo6opynoBanue: CBETOBOM  MMKPOCKOIT;

MHUKpOIIpEnaparsl TKAHEH.
JlabopaTopnas pabdora
«M3ydeHne TkaHEeN )KUBOTHBIX)»

9.4

Oprassl.
OpraHoB

Cucremsl

Opransl. BereraruBHbie u
TE€HEepaTUBHBIE OPTraHbl PACTEHUM.
OpraHbl U CUCTEMBI OPTaHOB
JKUBOTHBIX M 4enoBeka. @OyHKuuu
OpPraHoB U CUCTEM OPTraHOB.

JdemoHcTpaumnu
Tabmuipl 1 cxeMbl: «OpraHbl IBETKOBBIX
pacrenuit»,  «KopHeBblE  CHUCTEMBDY,

«Ctpoenue cTelsn»,

«CTpoeHue JTUCTOBOM IJIACTUHKIY,
«Cxkener 4enoBekay,

«[lumeBaputenpHas cucTeMay,
«KpoBeHocHas cucreMay,

«/IpIxaTenpHas cuctema,

«BoigenurensHas  cucremayn,  «HepBHas
cUCTeMay», « JHIOKPUHHAS CUCTEMAY.
Oo0opyaoBaHue:  XHUBBIE  DK3EMILIAPHI
KOMHATHBIX PaCTeHUI; repOapuu

pacTeHUi pa3HBIX OT/IEIOB; CKEIETHI

PackpeiBaTh  colepkaHMe TEPMHHOB U
MOHATHM: OpraH, KOpeHb, MNOOer, IBETOK,
IJIOJ, CEMs, IIOJIOBBIE JKEJE3bl, IOJIOBBIE
IIPOTOKH, KOIIYJIATUBHBIC OpraHbl, CUCTEMBI

OpraHoB.
XapakTepus3oBarThb BEreTaTUBHbIE u
reHepaTUBHBIE Oprasbl pacTeHuid,

COMAaTHYECKHE W  PEryJsITOpHBIE OpraHbl
’KMBOTHBIX; MEPEUUCIATh OCOOEHHOCTH UX
CTPOGHHSI WM  BBINOJHSAEMBbIE  (YHKIHH.
YcraHaBiIMBaTh B3aUMOCBSI3U MEXTY
CTPOEHHEM OPTaHOB U MX (PyHKIMSIMH.
Paznuyare BHIOBI TKaHEH, OpraHsl |
CHCTEMBl OpraHoB, B TOM  4YHCIE
YeJoBeKa, Ha MHKpOTIpernapaTax,
BJIQXKHBIX I[Iperaparax, repoapusix W
MuKpodoTorpadusx, TabaumIax, MoIeNIIx

U MYJISDKaX
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IIO3BOHOYHBIX; KOJIJICKIIHUH 0€eCII03BOHOYHBIX
JKMBOTHBIX; BJIQJKHBIC IpCapaTbl KMBOTHLIX,
CKeJeT

YeIoBeKa.

JlabopaTopnas pabora

«M3ydeHne  OpPraHoB  IBETKOBOI'O

pacTeHus»

9.5

Onopa Tena
OpPraHu3MoOB

Onopa tena oprann3moB. Kapkac pacteHwuil.
CkeJeTsl OJTHOKJIETOYHBIX Hu
MHOTOKJIETOYHBIX KUBOTHBIX.

HapyxHblll 1 BHYTPEHHUN CKEJIET.

CTpoeHue U TUIIBI COETMHEHUS KOCTEM.
JdemoHcTpaumnu

Tabmuipl u cxembl: «CTpoeHue CTEOIY,
«CtpoeHue JIMCTOBOM MIJTACTUHKNY,
«Ckener yenoBeka». OOopyaoBaHue:
CKEJIEThI MIO3BOHOYHBIX; BJIQYKHBIE
NIPEenapaTbl)KMBOTHBIX; CKEJIET YEJIOBEKA;
PaKkOBUHBI ~ MOJUIFOCKOB;  KOJUIEKLIUU
HACEKOMBIX, UTJIOKOKHUX

PackpeiBaTh  conepkaHue  TEPMHHOB U
MOHATHM: ONOpPHBIE CHCTEMBI, OOOJOUYKU
KJIETKH, (puOpUIUIBI, KapKac, HapyKHBIN CKEIeT
(XUTUHOBBIH ~ TIOKPOB),  T'MAPOCTATUYECKHI
CKeJIeT, BHYTPEHHUH CKeNleT, KOCTH (JIJIMHHbIE,
KOPOTKHE, IIJIOCKHE), COCAWHEHHUS KOCTeH,
HETOIBUKHBIC (IIIBHI),

MOJTYIOABUKHBIC, TOABWXKHBIE (CyCTaBbI),
OT/EJbl CKelleTa MO3BOHOYHBIX IKHBOTHBIX:
yepen, OCeBOW  ckeneT  (MMO3BOHOYHUK,
rpyIHas KJIETKa, Xop/a), Nosica KOHEUHOCTEH,
CBOOOIHBIE KOHEUHOCTH.

OnuceiBaTh HAPYKHBIM W BHYTPEHHUU
CKEJIEThl JKUBOTHBIX, CTPOCHUE U THIIbI
COEIMHEHUS KOCTE.

YcTaHaBIMBaTh ~ B3aMMOCBS3H  MEXKIY
CTPOEHUEM OIMOPHBIX CUCTEM U UX

(GYHKIHSIMU B OpTaHU3Me.
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CpaBHMBAThH CTPOEHHUE OTIOPHBIX CUCTEM
pacTeHUI U )KUBOTHBIX

9.6 JIBrKeHue JIBrxeHue OPraHU3MOB. JBrxenne | PackpbiBath — coxepKaHUE ~ TEPMUHOB U
OpraHu3MOB OJIHOKJIETOYHBIX OPraHu3MOB: aMEOOMIHOE, | MOHATHI: JBUKEHUE, JIBUTaTEIbHbIC
KTYTUKOBOE, PECHHYHOE. JIBu>KeHue | Ooprasesibl, JBUKEHHE MPOCTENIINX
MHOTOKJIETOYHBIX pAcCTeHUH: Tpomnu3Mbel U | (aMEOOMIHOE,  KI'YTHMKOBOE,  PECHUYHOE),
HAaCTHUU. JBUKEHUE pacTeHUil (TpONM3Mbl, HACTHUH),
JIBuKeHre MHOTOKJIETOYHBIX MBIILIEYHbIE ~ CHUCTEMbl  (COKpaTHTEIbHbIE
JKUBOTHBIX M YEJIOBEKA: MBIIIEYHAs CHCTEMA. | BOJOKOHIA, KOKHO-MYCKYJBHBII  MEIIOK,
Pednexc. CkeneTHble MBIIIIBIM UX pabOTAa. CKeJIeTHasi MyCKyJaTypa), CKeJIeTHasi MBbIIIIa
JdemoncTpauuu (MBIIIIEYHOE BOJIOKHO, MuopudpmLa),
Tabmumer w1 cxeMbl: «OJHOKIETOYHBIC | BBICIIME JBUTATEIbHbIE LIEHTPbI, pAOOTaMBIIIII]
BoZopocan», «IIpocreinmer, (1BUraTenbHas, COMATUYECKas), MBIIIECYHOE
«Ctpoenne  MbImne»,  «MsblmedHas YTOMJICHHE.
cucremMa XapaKkTepu3oBaTh BH/IBI JIBYDKEHUS
OJHOKJICTOYHBIX WM  MHOTOKJIETOYHBIX
OpraHu3MOB.
OnucelBaTh CKEJIETHBIE MBIIIIBI H HX
pabory.
VYcTaHaBiIMBaTG  B3aUMOCBS3b  MEXIY
CTPOEHHUEM OIIOPHBIX CUCTEM U
JBUKECHUSAMH OPraHU3MOB
9.7 [uTanue OpraHu3MoB [Intanue opranusmos. [lornomnienue Boasl, PackpeiBaTh  copepkaHMe€ ~ TEPMHHOB U

YTJICKUCIOTO rasa 151 MHHCPAJIbHBIX
BCIICCTB PACTCHHUAMMU.
IIutanue )KUBOTHBIX.

MMOHSTHI: MMUTAHUC, MHUIICBAPCHUC,
MUIICBAPUTCIIBHBIC BAKYOJIN, KUIIICYHAA
MMOJIOCTh, MUIICBAPUTCIIbHAA pr61<a,
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BuyrpunonoctHoe ¥ BHYTPUKIETOYHOE

numesapenne.  IlutaHne  NMO3BOHOYHBIX
KUBOTHbIX. OTHENbl  MHILEBAPUTEIHLHOTO
TpaKTa.

[InmeBapurenbHbIe JKEJIE3bl.
[InmeBapurenbHas  cucTeMa  4eJIOBEKa.
JdemMoHcTpanuu

Ta0aulbl U CXEMBI:

«KumegnomnorocTHEIEY,

«[IumeBapurensHas  cucrema»,  «Cxema
MIUTaHUS PACTEHUIN».

OOopynoBaHue:  KHUBBIE  DK3EMIUISIPBI
KOMHATHBIX PAacTEHUN; 00OpymOBaHHUE IS
JIEMOHCTpAIMM TIOYBEHHOI'O M BO3IYIIHOTO

UL EBAPUTEIILHBIN TPAaKT,
MUIIEBAPUTEIIbHBIE JKENE3BL,
IAIEBAPUTEIILHBIE COKH.

Xapakrepu3oBaTb  IUTaHUE  KUBOTHBIX;
BHYTPHIIOJIOCTHOE M BHYTPUKIIETOYHOE

MUIIeBapeHuE.

Paznmuyare Ha um300paxeHusx (cxemax,
TabnuIax, MYJISDKax) OTJIETIBI
MUIIEBAPUTEITHHOTO TpakTa U
MUIIEBAPUTEIbHYI0  CHCTEMY  4YelloBeKa.
VYcTanaBnuBarthb B3aUMOCBSI3H MEXTY

CTPOCHHEM OPTraHOB MMUIIEBAPEHUS

MIUTAHUS PacTCHHIA, pacuieIICHUs
Kpaxmaiia u OeJIKOB
Mo/ IeCTBUEM (PEPMEHTOB
98 JIbIXaHHE OPraHM3MOB Jpixanue OpraHU3MOB. Jpixanue PackpeiBaTh  coJiep)kaHHE  TEPMHHOB  H
pacTeHHUH. Jlpixanue >KUBOTHBIX. HNOHATHH:  AbIxaHue, JuhQy3us, KOXKHOE

Huddy3us ra3oB dYepe3 MOBEPXHOCTH
kietku. KokHoe JpIxaHue.

JlpixatenpHas MOBEpXHOCTh. JKabepHoe u
n€royHoe apixaHue. J[pIxaHue MO3BOHOYHBIX
KUBOTHBIX U 4YEJIOBEKa. OBOJIOIMOHHOE
YCIO)KHEHHUE CTPOEHUS NETKUX MO3BOHOYHBIX
KUBOTHBIX.

JlpixaTenpHas cucTeMa 4elloBeKa.

JIbIXaHUE, OpraHbl JbIXaHUs, JIbIXaTeJIbHbIE
JIBUOKCHUSI, JIbIXaTEIbHBIA LIEHTpP, JErOYHBIE
00BEMBI, )KU3HEHHAsA EMKOCTD JIETKHUX.
XapakTepu3oBaTh  JIbIXaHUE  PACTCHUM;
JBIXaHHE >KUBOTHBIX 1 YEJIOBEKA.

OnuceIBaTh 3BOIIOIUOHHOE

YCII0KHEHUE CTPOEHUS JIETKUX
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MexaHu3M BEHTWISIUUM JETKUX y NOTUL U
MJICKONIMTAOIIMNX.  Perymsauus  JIbIXaHUS.
JpixaTenbHbie 00BEMBI.

JdemMoHcTpanuu

Tabmuubl W cxeMbl:  «JlpIxaTenbHas
CHCTEMaY.

Oo6opynoBanue: o0opyaOBaHUE IS
JIEMOHCTPAIUU OTILITOB

10 U3MEPEHUIO KUZHEHHOU EMKOCTH
JNETKUX, MEXaHW3Ma  JbIXaTeJIbHBIX

JIBIKEHUH

II03BOHOYHBIX KUBOTHBIX.

Paznmuuyare Ha wu300pakeHusx (cxemax,
TabIuLax, MyJskax) JbIXaTeJIbHYI0 CUCTEMY
4eJI0BeKa.

OnucelBaTh MEXaHU3M BEHTHIISILIUY JIETKUX
y HTHUI] U MJIEKOTIUTAIOLIUX.
VYcraHaBnuBaTh ~ B3aUMOCBSI3U  MEXAY
CTPOEHUEM OpraHoB JIbIXaHUS U UX
(GYHKIMSIMH B OpraHu3Me

9.9

Tpancnopr BelecTB y
OpraHu3MOB

TpaHncropT BemecTB y OpraHU3MOB.
TpaHCIOPTHBIE ~ CUCTEMBI  PAaCTCHUH.
Tpancropt BemectB y  KUBOTHBIX.
KpoBenocHnas cucrema u e€ opratsl.
KpoBenocnas  cuctema  MO3BOHOYHBIX
KUBOTHBIX U 4yenoBeka. Cepatie,
KPOBEHOCHBIE COCYAbl W KpoBb. Kpyru
KpPOBOOOpaIeHHs.. DBOJIIOIMOHHBIE
YCIIO)KHEHHUSI ~ CTPOEHUS  KPOBEHOCHOM
CUCTEMbI TO3BOHOYHBIX KUBOTHBIX.

PaGora cepaua u e€ perynsuusi.

JlemoHCcTpamun
Tabauiel u cxembl: «Opraibl IBETKOBBIX
pacteHuil»,  «KopHEBbIE  CHCTEMBI»,

«Ctpoenue cTebdis»,
«CTpoeHHe TUCTOBOM MIACTUHKH,

PackpbiBaTh  coiep)kaHue TEPMHHOB U
MOHATHUI: TPAHCIIOPT BEMIECTB, TPAHCTIOPT Y
pacTeHwuii, KPOBEHOCHAsI crcreMa
KUBOTHBIX, KpOBb, IUIa3Ma, (opMeHHBIE
DIIEMEHTHI,

KpOBOOOpaIeHne, Kpyru

KPOBOOOpAIICHHsI,  CEPICYHBbIA  IHKII,
nuMdooOpaieHue, mumba,
TUM(ATHIECKUE COCY/IbI, JTUM(DATHUECKUE
y3JIbl, BHYTPEHHSS Cpe/la OpraHu3ma.
XapakTepu30BaTh TPAHCIOPT BEIIECTB Y
pacTeHuil 1 OECIIO3BOHOYHBIX

JKUBOTHBIX.

OnuceIBaTh KPOBCHOCHYIO CUCTCMY

JKUBOTHBIX U YCJIOBCKA.
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<<KpOBeHOCHa$I CHUCTEMAY,
<<KpOB€HOCHI)Ie CHUCTCMBI IIO3BOHOYHBIX
KHUBOTHBIX»

Pasnmuuyare Ha wu300pakeHusx (cxemax,
TabIuuax, MyJsKax) KpPOBEHOCHYID U
TUM(paTHYECKYIO CUCTEMY YEJIOBEKA.
YcraHaBnuBaTh B3aUMOCBS3U

MEX/1y CTPOEHUEM OpPraHOB
KpOBOOOpaieHus U ux QyHKIUIMU

B OpraHHU3Me

9.10

Brigenenue
OpraHnu3MoB

y

Beinenenne y opraHusmoB. Beigenenue y
pacTeHuH. Beinenenne 'y KHMBOTHBIX.
CokparurtenbHbIe BaKyOJIH. Opranbl
BeifienieHns. DwibTparnus,  cekpenus U
oOpaTHO€ BCachlBAaHHE KaK MEXaHU3MBbI
paboTel opraHoB BeleneHUs. CBS3b MOJOCTH
TeJla C KPOBEHOCHOHW U BBIICIUTEIbHOU
CHUCTEMaMH.

Breienenne y 1NO3BOHOYHBIX JKUBOTHBIX H
yenoBeka. [louku. CtpoeHue u

(byHKIIMOHUPOBAHUE He(dpoHa.
OOpa3oBaHne MOYH Yy 4YeJIOBEKa.
JdemoHcTpauuu

Tabmunbel U cxeMbl: «B BIACIMTCIIbHAsA
CHUCTCMa»

PackpeiBath comepkaHWe TEPMHUHOB U
MOHATHUI: BBIJICJICHUE, TYTTallMs, JTUCTOMA/I,
COKpaTHUTEIbHBIE BaKyOIIH, U3BUTHIC
KaHaJblIbl, 3BE3/1UaThIC

KJIETKH,  BBIJICTUTENBHBIE  TPYOOUKH,
MaJIbITUTUEBBI COCY/IBI, MOYKH,
MOYETOYHUK, MOYEBOM MY3bIph, HE(DPOH,
Mouya.

XapakTepu3oBaTh MPOLECC BBIICICHUS Y
pacTeHUH U )KUBOTHBIX.

Paznmuuate Ha wu300paxkeHUsX (cxemax,
Ta0IMIIAX, MYJISDKAX) BBIICIIUTEIIBHYIO
CHCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHNU3M

(GyYHKIIMOHUPOBAHUS He(poHa; MpoIIece
00pa3oBaHUs MOYH.

YcranaBnuBaTh B3aMMOCBS3HU

MEXIY CTPOECHUEM OpraHoB
BBIACTICHUS U UX QYHKIIUSIMU

B OpraHusme
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9.11 | 3amura y opraHu3mMoB 3amuTa y OpraHu3MoB. 3aluTa PackpbiBaTh ~ COICp)KAHHEC TEPMUHOB |
Yy OIHOKJIETOYHHIX OpraHu3MoB. Crophl | IIOHATHI: Kalcyna, 5HIOCIOpa, LHCTa,
OaxkTepuil U NUCTBI IPOCTEUILIUX. KYTHKYJa, CPEJCTBA ITACCHBHOW 3aIlUTHI,
3ammTa y MHOTOKJIETOYHBIX pACTEHHil. | CPCACTBA XMMHYCCKOW 3allHThI, KOKHBIC
Kyrukyia. CpencTBa  maccHBHOW =~ m | MOKPOBBI, HMMYHHTCT, HMMYHHAsI CHCTEMA,
XUMHYECKOM 3aniThl. OUTOHITHIEI. AHTUI'CH, aHTUTEJIO.
3ampTa y MHOTOKIETOYHBIX XapaxkTepu30BaTh BUJIbI 3ALIUTHI
KMBOTHBIX. I[TOKPOBBI M X y OJHOKJETOYHBIX W MHOTOKJIETOUHBIX
MPOU3BOJHBIEC. 3alUTa OpraHU3Ma OT OpraHn3MOB.
Gonesneil. IMMyHHas cucTeMa OnuceiBaTh ~ CTPOEHUE  KOMKHBIX
yenoBeka. Kilerounslldik M rymopanbpHbIi | [TOKPOBOB M MX TIPOU3BOJIHBIX.
UMMyHHUTET. Bposk1éHHBIIH 1 TprobpeTénnpil | Pasindare Ha n300paxeHHsX — (Cxemax,
crenupuuecKuii UMMYHUTET. Teopus | TAOIWIAX, MyISDKAx) OpPraHbl HMMYHHOM
KJIOHAJIBHO- CEJICKTUBHOTO MMMyHHTeTa (II. | CHCTCMBbI YCIIOBCKA.
apJ'H/IX,(D.M. BepHeT’ C. TOHeraBa)‘ VYcranaBiauBaTh B3aHMMOCBA3U MECXKIOY
BocnanurenbHble OTBETHI OPraHU3MOB. CTPOCHHUEM  OpraHoOB  3allUTBI M MX
PoJib BpOKIEHHOTO IMMYHUTETA (yHKIMSIMH B OpraHu3mMe
B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHHIA.
JdemoHcTpauuu
Tabaunel 1 cxeMbl: «Koxay,
«Ummynutet», «Ctpoenue cTelis»,
«CTpOo€HHEe TUCTOBOM IITACTUHKI

9.12 Pa3,[[pa)KI/IMOCTB n Pa3)1pa)KI/IMOCTL U pErynsanus PaCKpBIBaTB COJZICPIKAHUC TCPMHHOB u

perynsnus
y OPraHu3MOB

y OpraHmsmoB. Pasapaxumocts y
OJIHOKJIETOYHBIX OPIraHU3MOB.
Takcucel. Pa3npa)xuMocTs 1 perymisnus

NOHATHM:  Pa3fpakMMOCTb,  PETYJIALMS,
TaKCHChI, POCTOBBIE BELIECTBA
(ayKkcuHBI), HEpBHAs CUCTEMA,
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y pacrenuid. PocTtoBble BemectBa M UX
3HauEHUE.

HepBuas  cucrema u  peduekropHas
perynsuus y >kuBoTHbIX. HepBHast cucrema u
e€ oraenbl. OBOJIOUMOHHOE YCIOKHEHUE
CTpPOEHUSI HEPBHON CHCTEMBI Yy >KMBOTHBIX.
OTtaensl rOJIOBHOTO MO3Ta O3BOHOYHBIX
KUBOTHBIX. Pediexc u pednexkropHas ayra.
besycnoBHbIE U yCIOBHBIE PEPIEKCHI.
I'ymopanbHas perymsanus u

SHAOKpUHHAs CHUCTeMa JKMBOTHBIX U
YEJI0BEKa. Kenessr SHIAOKPUHHOU
CUCTEMBl M UX TOpMOHBL. JleicTBHe
FOPpMOHOB. B3auMoCBsi3b HEpBHOU W
SHJIOKPUHHON  CHCTEM. T'unoramamo-
runou3apHas CucTeMa.

JdemoHcTpaumnu
[optper: W. II. ITaBnos. Tabuuisl u
CXEMBI: «Ctpoenue THUIPBD»,

«CtpoeHue I1aHapum»,

«BHyTpeHHee  CTpOEHHE  JI0KIIEBOTO
4yepBsi», «HepBHas cucrema puioy,
«HepBHas cucrema JISrymKkmny,

«HepBHas cucrema

npecMbIKatoluxcsy», «HepBHast

peduexTopHast peryJsius, peduexc,
pednexkropHass  ayra, TEpPeAHHN  MO3T,
IIPOMEKYTOUHBIA  MO3T, CpPEOHUH  MO3T,

MO3XKEYOK, IIPOJIOJITOBATHIN MO3T,
BEreTaTuBHAs HEpBHas CUCTEMA,
rymMopaibHas perymnsauus, TOPMOHBI,
SHJOKPUHHAs CUCTEMA, TUIIOTaJIaMO-

runodusapHas cuctema.
XapakTepru3oBaTb  pa3IpakUMOCTh Y

OJHOKJICTOYHBIX OpraHru3MoOB u
pedIACKTOPHYIO PETYIISAIINIO
Y ’KUBOTHBIX.

Pasnuyare Ha  u300pakeHMsX  (cxemax,
TabnuIax, Myasbkax) HEPBHYIO CHUCTEMY U €€
OT/IEJIbL; OT/IEIbI TOJIOBHOTO Mo3ra
MO3BOHOYHBIX KHUBOTHBIX.

OnuceiBaTh TYMOPAIbHYIO PETYJSIUI0 Y
KUBOTHBIX.

Pasnuyare Ha wu300pakeHusx (cxemax,
TabnuIax, MYJISDKAX) SHIOKPUHHYIO
CUCTEMY >KUBOTHBIX U YEJIOBEKA.

HaspiBaTe kene3bl SHAOKPUHHOW CHCTEMBI
YeoBeKa U BbIPa0aThIBAEMbICHIMHU TOPMOHBI.
OnuceIBaTh JeMCTBHE TOPMOHOB.

VYcTaHaBIMBAaTh  B3aUMOCBS3M  MEXIY
CTPOEHHEM OPraHOB HEPBHOW U
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cucrema  ntuiy, «HepBHas  cucrema | SHIOKPUHHOM CHCTeM M HUX (YHKIHUAMHU B
MIIeKoHTaomux»,  «HepBHas  cuctema | opraHu3Me.
YeloBeKa», « JHAOKPUHHAS CHCTEMaY, XapakTepru3oBarh HBOJIFOIIIOHHOE
«Pedueker. YCIIOKHEHHE CTpOCHUSA HEpPBHOMU
OGopyaoBaHHe: MOJIEIN FOJOBHOIOMO3ra CHCTCMBI y 5KUBOTHBIX
PA3IMYHBIX ) KUBOTHBIX
Htoro yacoB no teme 17
10. Tema «PASMHOKXEHUE U PABBUTHUE OPTAHU3MOB»
10.1 | ®opmsl pPa3sMHOXEHHUS || Dopmsbl Ppa3sMHOXEHUA OpraHU3MOB: PackpelBaTh  colepkaHME€ ~ TEPMHHOB U
OpraHU3MOB Oecrosioe  (BKJIIOYAsl BETETaTUBHOE) U MOHSATUN: Pa3MHOXXEHHE, TPOCTOE JICIICHHE,
noJsioBoe. Buer 6ecriosioro MMOYKOBAaHWE,  CIIOPYJISALHS,  BEreTaTHBHOE
Pa3MHOKEHHUSL: MOYKOBAHHUE, pa3MHOXKEHHE, (pparMeHTalMsl, KIOHUPOBaHUE,
CIIOPYJISITIHS, bparmenTanus, raMeThl, CIIepMaTO30H/] (ctiepmuii),
KJIOHUPOBaHHE. SUEKIIEeTKA, 3UT0Ta, KOHBIOTAITHSL.
JdemMoHcTpauuun [Tepeuncnarp 0coOEHHOCTH Oecrmojioro u
Tabmuubl  w  cxembl: «BereratuBHoe MI0JIOBOTO pa3MHOKEHUs OpraHu3MOB.
pasMHOXkeHue»,  «Tumsl  Oecrosoro XapakTepu3oBaTb  CYHIHOCTb M (DOpPMBI
Pa3MHOKEHUSY, «Pa3mHOXeHne 0ecroysioro  pa3MHOXKEHHSI ~ OPraHHU3MOB;
XJIAMUZOMOHAbI, «Pa3mHO)eHne ouosoruueckoe 3HaYCHHE Oecronoro
IBIUICHBD, «Pa3MHOXKEHHE THAPBD» Pa3MHOKEHHSL.
Paznuyars cropy KaK
CHEIUAIN3UPOBAHHYIO KJIETKY,
npeIHa3HAYCHHYIO TUIS Oecrosoro
pa3MHOXXEHHs, M  CIOpPHl  OaKTepHid.

OOBACHATH npenumMynicCTBa 1moJIoBOoro
Pa3MHOKCHUA HA OECIOJIBIM.
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PackpbiBaTh poJib KIIOHUPOBAHUS
B CEJICKIIMH U CEJIbCKOM XO3HCTBE

10.2

ITonosoe
pa3MHOKEHUE.
Meiio3s

[TosoBo€ pazmHoxkeHue. [lonoBeie

KIeTKHA, uiaM ramerel. Meno3. Craguun

Meiio3a. [ToBenenune xpoMocoM

B Meio3e. Kpoccunrosep.
buonoruueckuii cMpICI Meiio3a U
MOJIOBOTO mporecca. Melo3 u  ero
MECTO B JKN3HCHHOM IIUKJIIC
OpPraHN3MOB.

JdemMoHcTpanuun

Tabuuiel 1 cxeMbl: «Metio3y,
«XpPOMOCOMBI»

PackpreiBath  conepkaHu€ TEPMHHOB U
MOHSATHI: Meli03, OMBaJICHTEI,

KPOCCHUHIOBEp, UHTEPKUHE3,
HE3aBUCHMOE pacrpeielIeHue;
KPOCCUHIOBE.

Pasnmuyare Ha u300paxkeHHsx (cxemax,
TabnuIax) W MHUKpOIpenaparax 3peibie
MOJIOBBIE KJIETKA MJIEKOTIMTAIOIIUX U OPraHbl
Pa3MHOKEHHUSI BBICIIUX PACTECHUI.
PackpeiBaTh  CymHOCTP  Me€l03a,
XapaKTepu30BaTb  €ro  OTJENIbHBIE
CTaJHH.

Onpenensatb MECTO MEH03a

B OKM3HEHHBIX LHUKJIAX Pa3IUYHBIX

OpraHU3MOB.
OOBSCHATE  OHMOJOTHYECKUM  CMBICI
KPOCCHHTOBEpA, OIIMCHIBATH ero
MEXaHH3M.

CpaBHuBaTh MEHO3 C  MHTO30M;
pasnuyaTh OTJEIbHBIC UX CTATUN

Ha MHUKpoIpemaparax H© H300paXeHHUsIX
(cxemax, TabIMIIAx).

PackpriBaTh 9BOIOIIMOHHOE 3HAYCHHE
MOJIOBOTO PA3MHOKEHUSI OPraHU3MOB
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10.3 I'amerorenes. [IpenzaponpiieBoe pa3BUTHE. PackpblBaTh  conep:kaHWe  TEPMHHOB U
ObpazoBaHue u l'amerorenes 'y kuBOTHBIX. IlosOBBEIE IIOHATUN:  raMETOreHe3,  CIEpPMAaTOreHeE3,
pa3BUTUE  MOJIOBBIX xene3pl.  OOpa3oBaHME€ U pa3BUTHE OOI'€HE3, CEMEHHMKH, SIUYHUKHY,
KIIETOK noJIOBBIX  KieTok. CnepmaToreHes u CIIEpPMATOTOHUH, CIIEPMATOIMTHI,

ooreHe3. CTpoeHHE TOJIOBBIX KJIETOK. CHepMaTu/bl,  CIIEPMATO30UIbl, OOTOHMH,
OrmofoTBOpEHNE u AMOpPHUOHATIEHOE OOIIMTHI, TIOJIIPHBIE TETBIIA,

pa3BuTHe JKUBOTHBIX. Crioco6bl AUIEKIIETKA, aKpOCOMA.

OTUIOIOTBOPEHUS: HapY)KHOE, BHYTPEHHEE. [lepeuncnary craguu rameToreHesa y
[Taptenorenes. KUBOTHBIX.

JdemoHcTpauuu OnuceiBaTh MPOILECC TaMETOrE€He3a U €ro
Tabauie! u cxembl: «I'ameTorenesy, MIEPUO/IbI, CTPOEHUE TIOJIOBBIX

«CTpoeHue SULEKIETKH U KJIETOK.

CIIEPMATO30MAa». Pasznuyars ocoOeHHOCTH criepMaToreHesa u
OoOopynoBaHue:  CBETOBOM  MHMKPOCKOII, | OOreHesa. OnuceiBaTh MPOIIECCHI
MHUKpOIpenaparsl AULIEKIETOK U | OCEMEHEHUs W OIUIOJAOTBOPEHUS, pPa3HbIE
CIIEpMaTO30MI0B. BAPUAHTHI APTEHOTE€HE3a

JlaGopaTtopHas padora «3yuenue

CTPOEHMSI MOJIOBBIX KJIIETOK Ha TOTOBBIX

MUKpOIIpenapaTax»

10.4 | UanuBuayanbHOE NunuBuayansHOE pa3BUTHE PackpbiBaTh conepkaHue TEPMHUHOB U
pa3BuTHe OpraHu3MoB (OHTOTEHE3). MOHSATUM: OIUIOJJOTBOPEHHUE, 3UroTa,
OpraHu3MOB — OMOpHonorusT — Hayka O pa3BUTUHU omacromep, aKpOCOMHas peaxius,
OHTOT€HE3 opranusMoB. Mopgocenez — oona u3 NPOHYKJIEYC, MapTEeHOreHe3, AMOpHUOreHes,

2/IAB8HBIX NPOOIEM IMOPUOTOSUL.
Konyenyua  mopghocenos  u  mooenu
mopgozeneza. Craauu sMOpuoreHesa
KUBOTHBIX (Ha IPUMeEpE JIATYILKH).

npobrnenue, Onactyma, Mopyna, TracTpyda,
Helpyna, OpraHoTeHe3, 9KTOJIepMa,
MEe30epMa,

HHTOJEPMA, 1IeJIOM, HEpBHAs TPYyOKa,
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Hpobnenune.  Tumel  apoOGueHus.
Jlemepmunuposannoe u
HeOepMUHUPOBAHHOE opobieHue.
bracmyna, muner bracmyn.

OcoOenHocTH ApOOICHUS

MJICKOTTUTAIONINX.  3apOJbIIIEBbIC  JIHCTKU
(ractpynsinusi). 3akiagka OpraHoB W TKaHEH
U3  3apOJBINIEBBIX  JINCTKOB. BzammHOe
BJIMSTHAE YacTel pa3BHBAIOLIETOCS 3apObIIa
(oMOpHoHanmbHast MHIYKIMS). 3aKiagKariiaHa
CTPOCHHS  JKMBOTHOTO  KakK  pe3yJibTaT
HEpapXUUYECKUX  B3aUMOJECHCTBUHA  TI'€HOB.
Bnusinue

Ha SMOpHOHAIBHOE PA3BUTHE PA3TUUYHBIX
(hakTOpOB OKpYKArOIIEHCPEIbI.
JdemoHcTpaumnu

[optper: X. lllneman.

Tabmuipl  u  cxembl: «OCHOBHBIE CTaauu
OHTOT'€HE3a».

OobopynoBanue: mojaenb «Lukmn
Pa3BUTHS JISITYIIIKH

X0pJa, KAiieyHas Tpyoka.

Onpenensitb ~ SMOPUOHAIBHBIN  MEPHOJ
pa3BUTHS OpraHU3Ma U ONUChIBaTb OCHOBHbBIE
3aKOHOMEPHOCTHU JApoOJieHns — 00pa3oBaHuE
OJIHOCJIOMHOrO  3apojplia —  OJacTylbl;
3aBHCHMOCTH X0/1a JPOOIeHUS

OT KOJMYECTBA KEJITKA B SHIIEKIIETKE;
racTpyJsiiuIO U OpraHOT€HE3.

OO0bsacHATH dTanbl U HepeHIIMPOBKY TKaHEH,
00pa30BaHUs OPraHOB U CCTEMOPraHOB.
XapakTepru3oBaTh PEryisaLuuio
AMOPUOHAIIBHOTO pa3BUTHS;
JEeTEePMUHAIUIO U AMOPUOHATIBHYIO
UHAYKIHMIO;  TEHETHYECKUH  KOHTPOJb
pa3sBUTHSL

OOOCHOBBIBaTh ~ BpPEIHOE  BO3JICHCTBHE
Ta0ayHOro JblMa M AJKOTOJs Ha XOJ
SMOPUOHAIBHOIO M HMOCTAMOPHOHAIBLHOIO
pa3sBUTHS OpraHU3Ma 4YeJoBeKa

10.5

Poctr u passurtue
YKUBOTHBIX

Poct wu pa3BuTHE  KMBOTHBIX.
[TocTamOpHroHaIBbHBIN IIEPUOL.
[Ipsimoe n HenpsiMO€E pa3BUTHE.
Pa3zButue ¢ meramopdozom

PaCI(pBIBaTB COACpIKaHUEC TCPMHUHOB U
MMOHSTHIM: OHTOI'CHE3, HOCT3M6pI/IOHaJ'IBHOC
pa3BUTHUC,

MCTaMop(I)OS, JIMYHUHKA, pOCT, CTAPCHUC,
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y 6GCH03BOHO‘-IHBIX u IIO3BOHOYHBIX
KHUBOTHBIX. Bbuomornueckoe 3HAUYCHUC
paMoro MW HCHOpSAMOro pasBUTUA, HUX
pacnpocTtpaneHue B mpupojae. Tunsl

pocTa KUBOTHBIX. DAKTOPBI pEryisiuu pocTa

YKUBOTHBIX u YesioBeKa. Craguu
NOCTAMOPHUOHAIBHOTO Pa3BUTHS Y

YKUBOTHBIX u YeJloBeKa. [Tepuoast
OHTOreHe3a uenoBeka. CrapeHHe M CMeEpTh
Kak OMOJIOTUYECKIE MIPOLECCHI.
JdemMoHcTpanuun

Tabmunel  u cxembl: «[Ipsmoe u
HEIpsMoe pa3BuTuey, «Pazputue

MaMCKOro )KyKay», «Pa3Butue capaHum»,
«Pa3BuTHE TATYHIKI.
IIpakTnyeckasi padora

«BriaBienue IIPHU3HAaKOB cXoJCTBa

SapOI[BIH_Ieﬁ IIO3BOHOYHBIX KMBOTHBIX»

CMEPTb.
XapakTepuzoBaTh MOCTAIMOPHUOHATBHBIN
[IEPUOJ] Pa3BUTHUSI OpraHU3Ma U €ro OCHOBHbIE
(bopMbI.

XapakTepu3oBaTh NIpPSIMOE Pa3BUTHUE U €rO
MEPUO/IBL.

W3narate  coxepxkaHue  TEOpUH
CTapeHusi OpraHU3MOB.

OOBSCHATE ~ OMOJIOTMYECKUN  CMBICI
pa3BUTHS ¢ MeTaMOP(HO30M

10.6

Pazmuorxenue
pa3BUTHE PACTEHUI

Pa3mHOKeHue U pa3BUTHE PACTCHHIA.
l'ameroputr u crnopodur. Melio3 B
YKU3HEHHOM LIUKIIE PaCTEHUM.

OOpazoBaHue crop B Tpollecce Meio3a.
l'amerorenes y pacteHuil.

OmonoTBOpEHKE u pa3BuTHE
pacTUTENbHBIX  OpraHu3MoB.  JIBoitHOe
OTUIOIOTBOPEHUE Y IIBETKOBBIX

pactenuii. OOpa3oBaHue U pa3BUTHE

PaCKpBIBaTB COACPIKAaHUC TCPMHHOB H

TTOHSATHH: rameToQur, cropour,
aHTePUINHY, apXeroHUH, 3apOCTOK,
Meracropa, 3apOIBIIIECBBII MEIIIOK,
CUHEpPTUbl,  AHTHUIOABI,  MHUKPOCIOPA,
MBLTBLIEBOE 3€epHO, JIBOITHOE

OIIOAOTBOPCHUE, POCT, MEpUCTECMA,
KaM6PII>’I, NEeprUOAbI OHTOT'CHEC3a
OBCTKOBBIX paCTCHHﬁ.
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CEMCHU.

MexaHu3Mbl pETYJSIMA  OHTOIE€HE3a Yy
pacTeHUH U KUBOTHBIX.

JdemMoHcTpanuu

Hoptper: C. I'. Hapamun. Tabauubl u
CXeMbl: _«/[BOWHOE OIJIOIOTBOPEHUE Y
IIBETKOBBIX  pacTeHuit», «CTpoeHue
CeMSIH OJHOJOJBHBIX W JIBYJIOJBHBIX
pacreHui», «KM3HEHHBIN UK MOPCKOMN
KanycTbl», <OKM3HEHHBIM WHKI MXay,
«KW3HEHHBI LUK  ManoOpOTHUKAY,

«KW3HEHHEBIN IUKJICOCHEBIY.
JlaGopaTropnas padora
«CtpoeHue

OpraHoB  pa3MHOXCHUS

BBICIIIMX PACTEHUI»

XapakTepu3oBaTh 0COOCHHOCTH OECHoJIoro
U TIOJIOBOTO Pa3MHOXKEHHUS IIBETKOBBIX
pacTeHuil.

Bbimenate  0coOEHHOCTH ~ TPOTEKAHUS
raMeToreHe3a y IIBETKOBBIX PAaCTEHH.
OnuceiBaTh porecc JIBOMTHOTO
OIJIOZIOTBOPEHHSI Y IBETKOBBIX PACTCHUUN U
OOBSICHATH ~ €ro  MpeuMyliecTBa 1O
CpaBHEHUIO

C OIUIOJIOTBOPEHHEM Yy CIIOPOBBIX U
T'OJIOCEMEHHBIX

Hroro gacos 1o reme

8

11 Tema «I'eHeTHKA — HAyKa 0 HACJIEJICTBEHHOCTH M HU3MEHYMBOCTH OPraHU3MOB)
11.1 | Ucropus craHoBieHus u | | Ucropuss crTaHOBIEHHST U  Pa3BUTHUSA PackpbiBaTh conepkaHue TEPMHUHOB U
pPa3BUTUS TEHETUKU Kak TEHETHKH KakK Hayku. PaboTsl MOHSATUI: T€HETUKA, TEH.
HaYKU I'. Mengens, I'. ne @pusa, T. Moprana. JleMOHCTpUpOBaTh  3HAHUS  HUCTOPHUU
Posb  oTeuecTBEHHBIX YUEHBIX B BO3HUKHOBEHUS T€HETUKU.
pa3BUTUU T€HETUKU. PabOTHI XapakTepu3oBaTb  OCHOBHBIE  3TaIlbl

H.K. Koasnora, H.I. Basuioga,
A.H. benozepckoro, I'.Jl. Kapneuenxo,

pPa3BUTHA TCHCTUKU KaK HAyKU
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I0.A. ®wmmyenko, H.B. Tumodeena-
Pecosckoro.

Jdemoncrpauuun lloprpersr:

I'. Mengens,I'. Jle ®pus, T.

Mopras,

H. K. Konsnos, H. M. BaBunos,A. H.
benosepckui,

I'. 1. Kapneuenko, O.

A. OunumyeHko,

H. B. TumodeeB-PecoBcknii

11.2 | OcHOBHBIE TIOHATHSI W
CUMBOJIBI T€HETUKU

OcHOBHBIE  T€HETHMYECKHE  IOHATHS U
CHMBOJIEL. TI'omonoruynsie XPOMOCOMBI,
aJUIeNIbHBIE TE€HbI, AIbTEPHATUBHBIC TTPU3HAKH,
JTOMHHAHTHBIH W PELECCUBHBIA MPHU3HAK,
FOMO3UI0Ta, TETePO3UTroTa, YHCTasi JIMHUS,
rubpunbl, reHotwn, ¢eHoTun. (OCHOBHBIC
METOJbl TCHETHKH:  THOPUIOJOTUYECKUM,
IIUTOJIOTHYSCKHUIA, MOJIEKYJISIPHO-
TeHETHYCCKHH.

JleMmoHCTpamumn

Tabaunel: «MeToabl TEHETHKIY,

«CXeMbl CKpEIIMBAHUS.

JlaGopaTtopnas paGora

«/lpo3odpuna kak OOBEKT TI'€HETHYECKUX

HUCCICI0BAHUI)

PackpeiBaTh  conepkaHWe€ ~ TEPMHUHOB |
MMOHATHUM: HACJIEACTBCHHOCTh, HAacJIeIOBaHUE,
W3MEHYMBOCTh, TEHOTHI, (EHOTHUII, TEHOM,
JIOKYC,  XpOMOCOMBI,  aJUICJbHBIE  T'EHbI
(aymenm), aTbTEPHATHBHBIC MIPU3HAKH,
FOMO3MI0oTa, TE€TEePO3UroTa, JOMHUHAHTHBIN
MpU3HAK, PEIECCUBHBIA MPU3HAK, YHUCTas
JIUHUS, THOPUIBI.

ITonp30BaThCA T€HESTHYCCKOM
TEPMHUHOJIOTUEN W CHUMBOJIMKOM JUJIS

3allMCU CXEM CKpEIIUBAHUS

HToro yacoB no teme
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12

Tema «33KOHOMCPHOCTH HAaCJCACTBCHHOCTH)

12.1 3aKOHOMEPHOCTHU 2 Monorubpuatnoe CKpEIIMBaHUE. PackpbiBaTh conep;kaHWE TEPMUHOB W
HacJIeJOBaHUA IlepBepiii 3akoH MeHnaena — 3aKOH MOHSATUNA: MOHOTUOPHUIHOE
IIPU3HAKOB. eAnHO00pa3usl rHOpPHUI0B IEPBOTO CKpCIIMBAaHKWE,  YHMCTOTAa  IaMeT,
Momnorubpumnoe nokoneHus.  lIpaBwio  noMHMHHMpOBaHHWA. | TOMUHUPOBaHUE, pacIiieIuIeHHe
CKpEILIMBaHHE Bropoit 3aKOH Meunens —  3aKoH | IIPU3HAKOB.
pacuieruIeHus TPU3HAKOB. OrmuceIBaTh ONBITH | . Mennens
HuTonornueckue OCHOBBI M0 H3YyYEHHIO HACJIEIOBaHUS OJHOW Maphbl
MOHOTHUOPUTHOTO CKpEILIMBaHUS. MPU3HAKOB y TOpOXa MOoceBHOTO. [IpuBOINTH
I'unoTes3a 4YMCTOTHI TaMET. (GhOpMYITUPOBKH TIEPBOTO U BTOPOTO 3aKOHOB
JdemMoHcTpanuu I Mengens  (3akoHa  eIMHOOOpa3Hs
IMoptper: I'. Mennens. TUOPHIOB TIEPBOTO
Tabmuibel u  cxembl: «llepBblii U BTOpPOH | MOKOJIEHHS, 3aKOH  pacIlEIIeHHs
3aKOHBI MeHIems». MPU3HAKOB) W OOBACHATH  HUX
OoOopynoBanue: MoOACIb IS IIUTOJIOTUYECCKHE OCHOBBI.
JEMOHCTpPAIUH 3aKOHOB CocraBiATh CXEMBI MOHOTHOPHIHOTO
e,Z[I/IHOO6pa3I/I${ FI/I6pI/I,Z[OB MepBOTO CKpCIIMBaHUsd MW pelIarb TI'CHCTUYCCKHUC
MOKOJICHUSI MW pacIIeIIeHUusT Ipu3HaKop; | 3aAadu Ha MOHOTHOPH/IHOE
CBETOBOM MUKPOCKOTII, MUKpOTIpenapar: CKpCIIMBaHUC
«/Ipo3odunay.
IIpakTuyeckass padora  «M3ydyeHue
pe3yabTaTOB MOHOTUOPUIHOTO
CKpEIUBaHUs Y APO30 (DU
12.2 | AHanusupymoiee 1 AHanuzupyroliee CKpEILMBaHHUE. PackpbiBaTh conepkaHue€ TEPMHUHOB U
CKpellIuBaHue. IIpomMexyToUHbIM XapakTep NOHATUN: aHAIIM3UPYIOLIEE
Hemnonnoe HacjaenoBaHus. Pacierienue CKpEIIUBAHUE, HETIOTHOE
JOMUHUPOBaHUE TIPU3HAKOB TIPH HETIOJTHOM JIOMHHUPOBAHUE, KOJOMUHUPOBAHUE.
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JIOMUHUPOBAHUMU.
JdemMoHcTpanuu

Tabmuupl ¥ cXeMbl: «AHAIU3UPYIOIIEE
cKpemuBanuey, «Hemnosnoe

CocTaBisTh  CXEMbl  AHAIM3UPYIOLIETO
CKpEIlMBaHMsI W peniarb T'€HETUYECKHE
3a/1a4u Ha aHAJIU3HUPYIOIEe

CKpELIMBAHKE U HEIIOJIHOE

JIOMUHUPOBAHUE) JIOMUHHPOBAHUE
12.3 | Aurubpuanoe JurubpunHoe ckpemmuBanue. Tperuil 3akoH | PackpbiBaTh  cojep’kaHue TEPMUHOB U
CKpEIIMBaHUE Mennens — 3aKOH HE3aBUCUMOTO | TIOHSATUW:  TUTHOPUIHOE  CKpEIIMBaHUE,
HacJIeJJOBaHUsI IPU3HAKOB. (eHOTUTIMYECKUN pasrKall.
[uTonornuyeckue OCHOBBI OnuceiBath onbITel . Menaens mno
JTUTHOPUTHOTO CKpEITUBaHMS. W3YYCHUIO HACJEJAOBaHUS JBYX Tap
JdemoncTpanuu MPU3HAKOB y TOPOXa MOCEBHOTO.
[Toptpert: I'. MeHnnens. [IpuBoauTh  QOPMYTUPOBKY  TPETHETO
Tabmuel u cxeMbl: «Tperuil 3akoH 3akoHa I'. Menpens (3akoHa HE3aBUCUMOTO
Mennensy. HAacJIeJ0BaHUsl TPU3HAKOB) U OOBICHATH
OoOopynoBanue: MoJeIb IS €ro IUTOJIOTUYECKUE OCHOBBI.
JEMOHCTPALMU 3aKOHA [IpumeHnsaTh  MaTeMaTUYECKUUA  pacuy€T ¢
HE3aBUCHUMOTO HaCJIeIOBaHUS MOMOUIBI0  (DEHOTUNIMYECKOTO  pajuKana u
IIPU3HAKOB;  CBETOBOM  MUKPOCKOIL, MeToaa MIEPEMHOKEHHS BEPOSITHOCTEH
MUKporpenapar «/[pozoduinay. BAPUAHTOB  pACLICIJICHUS  MPU3HAKOB Y
IpakTHueckas pa6ora MOTOMKOB IO (DEHOTUITY U T€HOTHITY.
«3yuenue pe3yabTaToOB CocCTaBisITh CXeMbI TUTHOPUIHOTO
JUTHOPUIIHOTO  CKPCIMBAHUS Yy CKpEeLIMBaHUs U pemarb T'eHETUYECKHE
APO30GUITHD> 3a/]a4i Ha JUTUOPHIHOE CKPEIMBaHME
12.4 | Cuennennoe CuemnieHHOE HaclIeI0BaHUE TPU3HAKOB. PackpbiBaTh conep:kaHne TEPMUHOB U
HacJe0BaHUE Padoret T. Moprana. CrermieHHoe MOHSATUN:  CLEMJIEHHOE  HacleJOBaHueE,
MIPU3HAKOB. HacJeI0BaHUE F€HOB, HAPYILIEHHUE HapyLIEHUs CLETJICHUS T€HOB,
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XpoMocoMHast
HACJIEICTBEHHOCTH

Teopus

CHCIIIICHUA MCXKAY TI'CHAaMMH.
XpoMocoMHast TEOPHS
HACJIEJICTBEHHOCTH.

JdemMoHcTpanuu

IToptper: T. Mopras.

Tabmuubl  u  cxembl: «ClerieHHoe
HacJIeJJOBaHHe NMPU3HAKOB

Y IPO30(PHITBD».

OO6opynoBanme: Mojienb

JUIS  JIEMOHCTpPAllMUd  CLEIJIEHHOTO
HacJIeJJOBaHUsI PU3HAKOB.

KPOCCUHIOBEp,  PEKOMOMHAIUs  I'€HOB,
IeHETUYECKUE KapThl, MOPraHUIA.

[TpuBOoNTH (bopMyIUpPOBKHU 3aKOHOB
Moprana (3akoHa CLIETIJIEHHOT'O

HAcJIEeJ0BaHUs T€HOB M 3aKOHA HapyIIEHUs
CIETIJICHUSI MEXJY T€HaMU) U OOBACHITH HX
[IUTOJIOTHYECKHE OCHOBBEI.

[lepeuncnarh  OCHOBHBIE  TIOJIOKEHHS
XPOMOCOMHOM TE€OPUHU HACTIEACTBEHHOCTH.
Penrate remeruueckue 3agadu

Ha CHCIUVICHHOC HaClI€JOBAaHUEC TIC€HOB U
HAapymCeHUE CUCIICHUS MEXAY 'CHaAMU

12.5

I'enetuka moia

I'enernka noJa. XpOMOCOMHBIH
MEXaHHU3M OTIPE/ICICHUS MoJa. AyTOCOMBI
Y TI0JIOBBIE XPOMOCOMEI. ['OMOTraMeTHBIN 1
rereporaMeTHbld  mos.  ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpPOMOCOM.
HacnenoBanue npu3HakoB, CHEIUICHHBIX C
IIOJIOM.

JleMmoHCTpamun

Tabnuik! ¥ cxembl: «I eHeTHKA TOJIaY,
«Kapunotun  uenoseka», «Kapuorun
npo3ohuibl», «KapruoTum NTUILIBD

PaCKpBIBaTB COACpKaHUE TCPMHUHOB U
MMOHSTHM: ayTOCOMBI, ITOJIOBBIC XpOMOCOMBI,
rOMOT'aMETHBIHN I10J1, FCTepOFaMCTHBIfI II0JI.

OOBICHATD XpOMOCOMHBIfI MCXaHU3M
OoHpcCaAC/ICHU I10JIa Y OPraHU3MOB.
HpI/IBO,I[I/ITB MIPpUMCPLBI HaCJICJOBaHUA

IMPHU3HAKOB, CUCIINICHHBIX C IIOJIOM.
CocTaBnsiTh CXEMBI CKpPCIIMBAHHUA M PCIIATH
IFCHCTUYCCKUC 3aJj]adyd Ha  HACJICJO0BAaHUC
MMPU3HAKOB, CLHCIIJICHHBIXC ITOJIOM.
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IIpuBoguTh  IpUMEPBI  I'€HETUYECKUX

3a00JieBaHUN U JePEKTOB

Y Opraiu3MoB, CBA3aHHBIX C IIOJIOBBIMU
XPOMOCOMaMHU

12.6 | 'enorun Kak 2 ['eroTnm kak 1enocTHasg CcUCTEMA. PackpelBaTh conepikaHue TEPMHHOB U
LIEJIOCTHASI CUCTEMA [InefioTporius  —  MHOXECTBEHHOE MOHATUI: MHOXECTBEHHOE JICHCTBUE T€Ha

JNeicTBHEe  reHa.  MHOXKECTBEHHBIN (nnefioTponus),
aJIeIIN3M. B3anmoneicreue KOMIUIEMEHTAPHOCTb, AIUCTA3,
HEaJUIEJIbHBIX T€HOB. MTOJIMMEPHSI.
KomruiemeHTapHOCTSb. 2Onucras. Ompenenatb  GopMbl  B3aMMOJICHCTBHS
[Tomumepus. QJUTIETIbHBIX U HEAJUIEJIbHBIX T€HOB.
I'enernueckuii KOHTPOJb pa3BUTHS [IpuBoauTes  mpUMEpPHl  MIEHOTPOITHOTO
pacTeHUl, )KMBOTHBIX M YEJIOBEKA, a TaKXKe JICCTBUSI TEHOB.
(hbM3HOJIOTrMYECKUX MPOLIECCOB, OBEACHUS U Pemate renernyeckue 3anaun
KOTHUTUBHBIX  (QyHKUuH. ['eHeTnueckue Ha B3aMMO/JICHCTBHE HEAJUIEIbHBIXT€HOB
MEXaHU3Mbl CHUMOMOTEHE3a, MEeXaHU3MBbl
B3aUMOJCHCTBUS «XO3SIMH — Mapasut» M
«XO35UH — MUKPOOHOMY.
['eneTnyeckue acneKkTbl KOHTPOJSL U
WU3MEHEHUs HaCJIEeACTBEHHOMN
uH(GOPMAIMK B TOKOJEHUSX KIETOK U
OpraHu3MOB.
JlemoHCTpamun
Tabmuiel  u cxembl: «MHOXECTBEHHBII
amenu3m»; «BzanmoeiicTBue reHoB»

Hroro yacos no teme 10
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13

Tema «32KOHOMQPHOCTH HU3MECHYUBOCTH)

13.1 | 3meHunBOCTH 1 B3anmogelictBue reHoTMIIa U CPEIBl IIpU PackpeiBaTh conepskaHue TEPMHUHOB U
MpU3HAKOB.  Buabl (dopmupoBaHuu HEeHOTHIIA. MOHSTHIA: U3MEHYHUBOCTb,
U3MEHUYUBOCTH N3MeHunBOCTh IPU3HAKOB. HEHACJIeJICTBEHHAS U3MEHYUBOCTb,

KauectBennsie u KOJIMYECTBEHHBIE | HACJIECTBEHHAs! U3MEHUYUBOCTb.

PU3HAKU. Buner n3mMeHunBocTH: | CpaBHHMBATH HEHACJIEJICTBEHHYIO
HEHACJIEJICTBEHHAas M HAcle[ICTBEHHAs. | U3MEHUYUBOCTH c HaCJIeJICTBEHHOII.
JdemMoHcTpanuu IIpuBoguTh TpHUMEPHl KAYECTBEHHBIX U
Tabmuubl  u  cxembl: «Bumbl KOJMYECTBEHHBIX IPU3HAKOB OPraHU3MOB,
U3MEHYUBOCTH. MIPOSIBJICHUI

Oo6opynoBanue: >KUBbIE W TepOapHbBIC y OpPraHu3MOB HEHACJIEACTBEHHOW WU
9K3EMILISAPBI KOMHaTHBIX pacTeHui; HACJIEICTBEHHOW U3MEHUNBOCTH

pucyHku (otorpadun) KUBOTHBIX

C pPa3JIMYHBIMU BUJIAMU U3MEHYUBOCTH

13.2 | MomudukanuonHas 9 MoaudukanrionHas U3MEHYUBOCTb. Pouib PackpbiBaTh conepkaHue TEPMHHOB U

U3MEHYUBOCTh cpenbl B (hopMupoBaHUH MOHSATUN: Moau(pUKaoHHas, U
MOAU(PUKAITHOHHOM W3MEHYHUBOCTH. dbeHoTunuyeckas, MU3MEHYUBOCTb,
Hopwma peakuun npusHaka. BAPUAHTA, BAPUALIUOHHBIN pan,
Bapuauvonsnslii psnx W BapualUOHHAs BAapUallMOHHAs KpUBasi, HOpMa
kpuBas (B. Horanncen). CaoiicTBa peakuuu  IpU3HAKa,
MOAU(PUKAITHOHHOM U3MEHYUBOCTH. MOAU(PHUKAIIH.
JlemoHCTpamun XapakTepru3oBaTh CBOICTBaA
TabIUIBI U CXEMBI: MOIU(UKAITIOHHON N3MEHYUBOCTH.
«MoauduxanmoHHas W3MEHYUBOCTHY. lloka3bIBaTh POJIb YCIIOBUH BHEIIHEH CPeJibl
OO6opynoBanmue: >kuBble U TrepOapHble | B Pa3BUTHH MO (UKALOHHON

9K3EMIUISIPhl KOMHATHBIX PAaCTEHUI;
pucyHkH (poTorpadun) >KUBOTHBIX

HU3MCHYUBOCTHU Y OPTaHHU3MOB.
CTpOI/ITB BapHUaliUOHHBIC psAAbI U
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C nmpumMepamMu  MOAU(PHUKAITMOHHOMN
W3MEHYHBOCTH.

JlabopaTopnas pabora

«HccnenoBanue 3aKOHOMEPHOCTEMN
MO T (PUKAITHOHHO M M3MEHYUBOCTH.
ITocTpoenne BapualmOHHOTO psilia U
BAPUALIMOHHOMN KPUBOII»

rpaduK  KpUBOM  HOPMBI  pEaKUUHU
MPU3HAKOB Y PA3JIMYHBIX OPraHU3MOB

13.3 | I'emoTunmueckas TeHOTHIHYECKAS N3MEHYMBOCTD. PackpeiBaTh  comepkaHWE ~ TEPMUHOB U
W3MEHYHBOCTD. CROMCTBA TEHOTHIIMUYECKOH W3MEHUMBOCTH. | MOHATHHA: KOMOWHATHBHAsS W3MEHUYHUBOCTD,
KomOunaTuBHas Buapl  TEHOTHUIMYECKOW  W3MEHUMBOCTH: | MYTAIlMOHHAs M3MEHYMBOCTh, KOMOMHAIWMH,
W3MEHYHBOCTH KOMOWHATHBHASI, MyTAIHOHHAS. MYyTaIuu. XapakTepru3oBaTh CBOMCTBA

KomOunaTtnBHAsT M3MEHYMBOCTh. Meio3 u TCHOTHITMYCCKON H3MEHIHBOCT.

MOOBOI nporecc — OCHOBA OnuceiBaTh MEM0O3 M TOJIOBOM MPOIECC KaK
KOMOMHATUBHON M3MEHUYUBOCTH. OCHOBY  MNPOSBJICHHSI y OpraHmMsMoB
Ponp kOMOWMHATHBHON W3MEHUYHMBOCTH B KOMOMHATUBHON M3MEHYHBOCTH.

CO3JIaHWU TEHETHYECKOro pPa3HOOOpa3us B Iloka3pIBaTh Ha KOHKPETHBIX MPHMEPAX POJIb
Tpeenax OJHOTO BUJA. KOMOWHATHUBHOW M3MEHYUBOCTH
JleMOHCTpAIHH B CO3JaHUU TEHETHYECKOTO pa3zHOOOpa3us
Tabmumpl  u  cxembl: «KomOuHaTtuBHAsS OpraHUsMOB B NIPC/CTIAX0HOTO BIJIA.
W3MEHYUBOCTEY, «Meino3», CpaBHHBATL IEHOTHITHYECKYIO .
«OII0/I0TBOPEHHE» U3MEHYMBOCTh C MOJU(DUKAITHOHHON

13.4 | MyranmonHnas MyranionHass ~ U3MEHYUMBOCTh.  Buasl PackpbiBaTh conepkaHue€ TEPMHUHOB U
W3MEHUYUBOCTD. MYyTalui: TE€HHBbIE, XpPOMOCOMHBIE, TTOHATHH: MYyTallMH, XpPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHbBIE U nepecTpoiku (abepparium),

MYTaIlMOHHOTO WHIYLUPOBAHHBIE MyTalluU. SiepHbIe MOJUIUIONIUS, AHEYIIIIOUIUSI, MYTaHT,
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rpoiiecca.
OnureHeTnuka

Y IIUTOTUIa3MaTUYECKUE MYyTalIUH.
Comarnueckue U TOJIOBBIE MYTallWU.
[IprurHBI BOSHUKHOBEHHS MYyTalIHil.
MytareHsl U UX BIUSHHUE

HAa  OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO  Tpolecca.  3aKoH
TOMOJIOTUYECKHX PSIIOB

B HacieacTBeHHoW w3meHumBocTH (H.H.
BaswiioB). BHesinepHas M3MEHUYMBOCTH U
HACIIEACTBEHHOCTh.  JnueeHemuxa u
INULEHOMUKA,

PONlb  dNUSEHEMUYECKUX (HaKkmopos 8
HACIe008aHUU u UBMEHYUBOCIU
(henomunuyeckux npuzHaKos

Y Op2anu3Mos.

JdemoHcTpaumnu

[optpetsr: I'. Jle ®pus, B. Uoranncen,H. U.
Basuiios.

Tabmunel u  cxeMbl: «leHeTHUYECKHE

3a00J1eBaHUS YEJI0OBEKa, «Buapl
MYTaIum».

OO6opynoBanmue: >kuBble U TrepOapHbIC
3K3EMILISPBI KOMHATHBIX pacTeHui;

pucyHkH (doTtorpadun) KUBOTHBIX
C pa3INYHBIMH BHIAMH
U3MEHUYUBOCTH.

MYTareHsl.

IIpuBoauTh IIPUMEPBHI MYyTalHi,

BCTPEUAIOLIUXCS Y Pa3HbIX OPraHU3MOB.
Knaccuduuuposate myranuu 1o

pa3HbIM OCHOBAHUSIM.

Pasnmuyare Ha wu300pakeHusx (cxemax,
Tab/IMIaX) TeHHbIE MyTallud, XPOMOCOMHBIE
NEPECTPOUKH  pa3HbIX BUAOB: JIEJIELHH,
IYTUIMKAUM, TPAaHCIOKAIMH, WHBEPCUU;
T€HOMHBIE MYTaIl1H.

CpaBHUBaTh MeXAy COOOH MyTauuu
pa3HbIX BUJIOB.

XapakTepru3oBaTh CBOMCTBA
MYTallMOHHOU WU3MEHYHMBOCTH.
Haseiats MIPUYMHBI MYyTalui,

BBIABJSITh ~ MCTOYHUKH  (PAKTOPOB-
MYTareéHOB B OKpY)Kalollel cpene
(KOCBEHHO).

[IpuBoguTh  (OPMYIUPOBKY  3aKOHA
TOMOJIOTHYECKHUX pAIIOB u
HACJICICTBEHHOM M3MEHUYNBOCTH

H. NM. BaBunoBa M 0OOCHOBBIBATH €rO
3HAYEHUWE JUIi  TPAKTUKH  CEJIBCKOIO
X03s1CcTBa
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IIpakTuyeckas padora

«Mytauuu 'y apo3o¢puibl (Ha TOTOBBIX

MUKpOIpenaparax)»

Htoro wacoB no teme 6

14 Tema «I'eHeTHKA YeJIOBEKA)

14.1 | I'enetmka  yenoBexa. 3 Kapuotnnn ~ 4genoseka. MexnyHnaponHas | PackpeiBaTh  cojaep:kaHMe  TEPMHUHOB U
Metoibl MEAUITMHCKOMN mporpaMMa HMCCJIeIOBaHUsI T€HOMAa YeJOBEKa. | MOHSTHIA: CEKBEHUPOBAHUE, KapTa
T€HEeTHKHU Meroapl  U3y4eHHS TEHETHKM 4YeJOBEKa: | XpOMOCOMBI,  TpoOaHj,  HACJIEICTBEHHBIC

TeHEaJIOTUYECKUH, OJIM3HEIOBBIN, | O0JIe3HN (MOHOTEHHBIE, TTOJUTCHHBIC, TeHHEIE,
[IUTOTCHETHICCKHM, MOMYJISIIUOHHO- | XPOMOCOMHBIE), MEJIHKO- TeHETHYECKOe
CTaTHCTUYCCKHM, MOJICKYJISIPHO- | KOHCYJIIbTUPOBAHHE, JOPOJOBas TUArHOCTHKA,
TeHETHYECKUH. amMHuoIeHTe3. [lepeuncnsate  0COOEHHOCTH
COBpEMEHHOE  OMNpEeNeNCHHEe  TEeHOTHNA: | U3YYEHUs TEeHETUKH YeJIOBEKa W  METO/IbI
MOJIJHOTEHOMHOE CEKBEHHPOBAHUE, | MEIUIIMHCKOU 'CHETHKH.

F€HOTUITMPOBAHUE, B TOM YHCIIE XapakTepu3oBaTh METO/IbI HU3y4YEHUS
C IOMOIIBIO [11P-anamm3a. T'€HETHUKU YyeloBeka  (reHeaJoruyYecKuid,
HacnencrBennbie 3a00J1eBaHUs OJIN3HEIOBHIM, UTOT€HETUYECKU,

yenoBeka. ['€HHbIE W XpPOMOCOMHBIC
OoJe3Hu uesioBeka. bone3nu
C HaCJIEACTBEHHOM

MIPEAPACIIOIOKEHHOCTBIO. 3HaueHne
MEIUIUHCKONA TEHETUKHU
B MpeI0TBPAIICHUN u JIEYEHU U

FeHETUYECKHX 3a00JIEBAHUI YETIOBEKA.
Menuko-reHeTHuecKoe
KOHCYJIbTUpOBaHKE. CTBOJIOBBIE
KieTku. IIoHITHEe «TeHEeTHUECKOTro

MOJICKYJISIPHO-T€HETUYECKHU,
HOIYJISIITHOHHO-CTATUCTHYCCKUH ).
OnwuceBaTh 1ENH, 3aMa4d W JOCTHOKCHHS
MEXIyHapOoaHOW  mporpamMmbel  «['eHOM
YejnoBeKkay. Pa3nuuarte Ha HM300paKCHUIX
(cxemax, TaOmMIAX) KapThl  XPOMOCOM
(remernueckue, GU3MIECKUE,

CHUKBEHCOBBIE).
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rpy3a». OTHYECKHE  AaCHEKTHI
UCCJIEIOBaHMM B 001acTH

pENaKTUPOBAaHUS TEHOMAa M  CTBOJIOBBIX
KJIETOK.

I'enernueckue  paxToOpsI
YYBCTBUTEIHLHOCTH YeJIOBEKA
K ¢buzngeckomy " XAUMHUYECKOMY
3arps3HEHUIO OKpYyKaromien Cpepl.
I'enetnueckast IPePacIIoNoKEHHOCTh
YeJI0BeKa K MaTOJIOTHSIM.

HOBBILIEHHOU

JdemMoHcTpanuun

Tabauie! 1 cxeMbl: «Kapuotum yenoBexay,
«MeToibl M3y4eHHsI TEHETHKH YeI0BEKay,
«['eneTnueckue3abosaeBaHus YEIOBEKAY.

IIpakTnyeckasi padora
«CocraBjieHUE U aHAJIU3 POJIOCIOBHOMN

OHI/ICBIBaTB METOAbI COBpeMeHHOFO
OmNpe/eNieHuss  TeHOTUIIAa  OpraHu3Ma:
IMOJIHOT€HOMHOE CEKBEHUPOBAHME,
FCHOTI/IHI/IpOBaHI/Ie, B TOM YHUCJIC

¢ nomoristo ITIP-ananu3a.
XapakTepru3oBaTh HACJIE/ICTBEHHBIE
3a00JIcBaHMs dYeJIoBeKa M 3a00JeBaHUSI C
HACJICICTBCHHOMU

HPEIPaCIIONIOKEHHOCTBIO.

CpaBHI/IBaTB T'€HHBIC, XpOMOCOMHLI@
00JIe3HH YeJIOBEKA U 00JIE3HHU

C HacJIeICTBEHHOM
IIPEIPACIIONIOKEHHOCTHIO.

VYcranaBiauBaTh B3aMMOCBSI3b MEXK Ty

HACJICACTBCHHBLIMHU 3a00JICBaHUSIMHU YeJIOBEKA
M UX FeHETUYEeCKOM O0CHOBOM. OOOCHOBBLIBATH
3HAYCHHUE MEIUKO- FeHETUYECKOI0
KOHCYJIbTUPOBAHHS

B TMPEIOTBpAIICHUH ¢ JICYCHUU
HAacJIeACTBEHHBIX 3a00JIeBaHUI

yeJIoBeKa

Htoro wacos nmo teme 3

15 Tema «Cesiekuust OpraHu3MoB»

15.1 OcHOBHBIE MOHSTHUS 1 JloMecTukamuss ©  CCJCKIIMSL. PackpeiBaTh  cojepkaHME€  OCHOBHBIX
CEIEKIINHN 3apoxaeHue CENEKINHU u MOHATHH:  CeneKIUs,  JTOMECTHUKAIIHA,

noMmectukanuu. Yduenue H.H.
Basunosa o Llenrpax

MMPUMHUTUBHASA CCJICKIUA,
KOMOHHATHBHAS celiekuus, Copr,
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MIPOUCXOXKICHUS U MHOTOOOpa3us
KYJIbTYPHBIX pacTeHuid. Ponb cenekuuu B
CO3/JJaHUU  COPTOB  PACTEHUd H  TOPOJ
XKUBOTHBIX. COPT, NOpO/Ia, HITAMM.

3aKOH rOMOJIOTHYECKUX PSATIOB

B HacieacTBeHHoU n3Menuusoctd H.M.
Baswuiona, ero 3HaYECHHE IS
CEJICKIIMOHHOMN PabOTHI.

JdemMoHcTpanuu

IToptpetsr: H. U. BaBuiios,

H. B. Muuypum, I'. JI. Kapneuenko,II. I1.
Jlykbsinenko, b. JI. Actaypos. Tabauiel u

cxembl: «lIeHTpbl TMPOUCXOXKICHUS U
MHOTO000pa3us
KYJIbTYPHBIX  pacTE€HHiI», «3aKOH

FOMOJIOTHYECKUX PSAIOB
B HACJIEZICTBEHHON U3MEHUYHUBOCTI.
JlaGopaTropnas paGora

«3yueHne  COpPTOB  KYJIbTYPHBIX
pacTeHU U  TMOPOJ  JOMAalIHUX
KUBOTHBIX)»

[I0POJIa, IITAMM.
IlepeunciiATb OCHOBHBIE JTallbl Pa3BUTHS
CEJIEKLIMU KAK IIPOLecca HHAYKHU.
XapakrepusoBaTb cojaepxkanue yuenus H. U.
Basuiioa o LlenTpax
MPOUCXOXKACHUS U
KYJIbTYPHBIX PACTEHUH.
ITokaspiBate LIeHTpBI NIPOUCXOXKIACHUA U
MHOT0OOOpa3usi  KyJIbTYPHBIX pacT€HUH U
LleHTpbI JOMECTHKAIIUK TOMAIIHUX

KUBOTHBIX Ha KapTe MHUPA, CBS3bIBATh UX

MHOT000pa3us

MECTOTIOJIOKEHNE c odaramu
BO3HHUKHOBEHUS JPEBHEHTITNX
[ABWJIN3ALUHA.

CpaBHHMBaTh COPT, MOPOIY, IITaAMM C
BHJIAMH-POANYAMH.

OO0OCHOBBIBATh  3HAUCHHE  3aKOHA
FOMOJIOTHYECKHX PAIOB B
HACJIeACTBEHHON U3MEHYMBOCTH

H. U. BaBwioBa i1 CeIEKIMOHHON

paboTHI.
OnuceiBaTh NEPCHEKTUBBI JOMECTUKALUU U
CO3/IaHUE HOBBIX COPTOB  KYJIBTYPHBIX

paCTeHHﬁ, nmopoa JOMallHUX JKUBOTHBIX H
mTaMMOB

MHUKPOOPIraHn3MOB
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15.2

Metoabl

CEJICKLIMOHHOU

paboTHI. Coxpanenue,
M3yueHHE "
WCTIOJIb30BAHUE

TeHETUYECKUX PECYPCOB

Merto1bl CEJIEKLIMOHHOM paboThLI.
UckyccTBeHHBIH OTOOp: MaccoBbli U
WHIUBUIyJIbHBIA. DTaIbl
KOMOWHAIIMOHHOM CEJICKIIUH.

HcnbiTanue npon3BoauTesien

no moToMcTBy. OTOOp MO TEHOTHUIY C
MOMOUIBIO OIIEHKU (PEHOTHIa MOTOMCTBA

¥ 0TOOp MO TE€HOTHUILY

¢ nomompro ananmsa JJHK. HckyccTBeHHbIN
MyTareHe3 Kak MeTOJICEIEKIIMOHHOM paboThI.
PagnanunoHunIin u XUMHWYECKUU
MyTareHe3 KakK HCTOYHHK MyTanuil y
KYJIbTYPHBIX (DOPM OpPraHU3MOB.
Hcnonbs3oBanue T€HOMHOI'O
pEOaKTUPOBAHHUS U METOJIOB
pekomOunantaeix  JHK mist  momyuenus
MCXOJIHOTO MaTepualia Uil CEJIEKINH.
[Tony4yeHnue noauIIonI0B.

BuytpuBunosas rudpuan3aIms.
bru3kopocTBEHHOE CKpelMBaHuE, WIH
UHOPUIMHT. Heponctsennoe

CKpEIlIMBAaHUE, WIH ayTOPUIUHT.
'eTepo3uc u ero mNpPUYUHBL
Hcnons3oBanue reTeposuca B
cenekuu. OtnanéHHas
rubpuauzamus. [Ipeononenue

PackppiBaTh cozep)kaHH€ TEPMHHOB MU

ITOHATHM: VCKYCCTBEHHBIN ot0op,
IIPOU3BOIUTEIIHN, SKCTEPHED,
OJIM3KOPOJCTBEHHOE  CKpELIUBaHWE, WM

MHOPUIVHT, HEPOJICTBEHHOE
CKpeIllUBaHWe, WIM AayTOpPUJIUHI, YHUCTas

JUHUS,  Trerepo3uc  (rubpupgHas — cuia),
T€HOMHOE peJaKTHPOBAHUE,

HUCKYCCTBEHHBIM  MyTarene3,  (akTOphI-
MYTareHbl,  MOJUIUIOWBI,  OTHAJIEHHAsS
rudpuan3aIus, CCKBEHUPOBAHHE.
XapakTtepu3oBaTh  OCHOBHBIE  METOJIbI
CENEeKIIMM  PacTeHHM U  KUBOTHBIX:

HMCKYCCTBEHHBIM OTOOP ¥ THOPHIN3AIIHIO.
CpaBHHBaATh MacCOBBIN HCKYCCTBEHHBIN OTOOD
C UHIUBUIYaIbHBIM, IOKAa3bIBATb X 3HAYCHHE
JUISL CEeJIeKIIUU

KYJIbTYPHBIX pacTeHMM M JAOMalIHHX
KUBOTHBIX.

[TpuBoIUTH KOHKPETHbIE pUMEpBI
OTHaJIEHHON THOPUIN3AIIUY B CEIEKITHH.
OnuceiBary onbiT I'. JI. Kapnewyenko mno
MIPEOIOTICHUIO OECIIIO NS

MEXBUIOBBIX THOPUIIOB.

Pasnmuyare Ha wM300pakeHHsAX (cxemax,
TabnuIax) y OTAeIbHBIX
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Oecryionss ~ MEXKBHUJOBBIX  THOPHIIOB.
JloCTI>KeHHST  CENIeKIIMU  PACTeHHd U
KUBOTHBIX. «3e1€Has pegonioyusLy.
CoxpaHeHre ¥ M3YUYCHHE TI'E€HETUYECKHX
PECYPCOB KYJIbTYPHBIX PACTCHUH M MX TUKUX
poaudei Ui CO3JaHWs HOBBIX COPTOB M
rudpuI0B

CEICKOXO3SUCTBEHHBIX KYIBTYp. M3yuenue,
coxpameHue U Ynpagienue 2eHemuyecKUMu
pecypcamu
NPOMbBICTIOBLIX HCUBOMHBIX 8 YENAX VIYUUeHUs
cywecmsylowux U Cco30anus HO8bIX NOPoo,
Kpoccos, 8 moOM  yucie ¢
npumMeHeHuem COBPEMEHHBIX Memo0os
HAYUYHbIX UCCLEe008AHULL, Nepedosbix udell u
NepCneKmuBHbIX MexXHOL02UL.

JdemoHcTpaumnu

[Hoptpetsl: H. . BaBusios,

N. B. Muuypun, I'. JI. Kapneuenko, H.
bopinoyr, /1. K. bensies.

CeIbCKOXO3AUCMBEHHBIX u

JAUHUL U

Tabmuuel U cxeMbl: «MeToasl
CEJICKIIIHN, «OtnanéHHas
TUOpHI3AITUS, «MyTtarenesy.

JlaGopaTtopHasi pabora
«3yueHne MEeToI0B CENIEKIINH

HpCIICTaBI/ITeJIef/'I KOHKPETHOTI'O

copra ¥

IMOpOoJbI XO3SMCTBEHHO LICHHBIC IIPpHU3HAKU,

HEO0OXOJUMBIC YEIIOBEKY.
XapakTepru3oBaTh pOJb CENEKIINU

B o0OecrneuyeHun  MpOJOBOJILCTBEHHON
0e30I1aCHOCTH YeJIOBEUYECTBA.

[IpuBouTH KOHKPETHBIE MPUMEPBI
JOCTHKEHUN  CENEKIMU  KYJIbTYPHBIX
pacTeHUi U JOMAIIHUX )KUBOTHBIX

B Poccun
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pacTeHuin»

I[IpakTnueckas padora

«[IpuBuBKa pacTeHMil». DKCKypcHs
«OCHOBHBIE METOABl U JOCTHUKECHUS
CEJIEKIIMM pPAaCTEeHUN U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIHIO, IIJIEMEHHYIO
depMy, COPTOUCTIBITATEIbHBIN YUaCTOK,

B TETIJINYHOE XO35HMCTBO,
B Ja0OpaTOpvI0 arpoyHUBEpPCUTETA  WJIH

HAy4HOTO IIEHTPA)»

Htoro yacoB 1o teme

4

16

Tema «BHOTEXHOJIOTUS U CHHTETHYECKASI OMOJIOTrUs»

16.1

buorexnomnorus Kak

Hayka |
MIPOU3BOJICTBA

oTpacib

1

OOBEKTHI, HCTIOTB3YEMbIC

B OHOTEXHOJIOTMH, — KIJIETOYHBIE U
TKaHEBBIE KYJIbTYPHI,
MHUKPOOPTraHU3MBbl,  UX
TpaguuuonHas
xJyieborneueHune, noxy4eHmue
KHUCJIOMOJIOYHBIX MPOAYKTOB, BUHOEIHE.
Mukpoo6uonorudeckuiicuates. OObeKThI

XapaKTEePUCTHKA.
OMOTEXHOJIOTUS:

MHUKPOOHOJIOTHIECKIX TEXHOJIOTHH.
[IpousBoacTBO Oenka, AaMHUHOKHUCIOT H
BUTAMUHOB.

JdemoHcTpaunu

Tabnuik! u cxembl: «Mcnonp3oBanue

PackpeiBaTh cojepkaHWe TEPMHHOB H
MOHATHH: OWOTEXHOJIOTHS, TPaJUITUOHHAS
OHMOTEXHOJIOT U,

MI/IKp06I/IOHOFI/I‘leCKI/Iﬁ CHHTC3,
MHKpOGI/IOHOFI/I‘leCKaH TCXHOJIOI'UA.
Hepe‘H/ICJ'IHTB HaITpaBJICHUA
6I/IOTCXHOHOFI/II/I; Oejiin n 3aJ1a4u,

CTOSIIIINE nepen OMOTEXHOJIOTHEMN.
XapakTepu3oBaTh OOBEKTHI,
UCIIOJIb3yeMble B  OHOTEXHOJIOTHUH,
KJIETOYHBIE U TKAHEBBIE KYIBTYPHI,
MHUKPOOPraHU3MBl.

OnuchIBaTh OCHOBHBIE METOIbI
TPaAUIIMOHHON OMOTEXHOJIOTUU U
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MHUKPOOPTaHU3MOB B MPOMBIIIICHHOM
IIPOM3BOJICTBEY.

JlabopaTopnas pabora

«3yuenne  00BEKTOB
OMOTEXHOIOT UM,

I[IpakTnueckas padora

«ITonyyenue
IPOIYKTOBY.
Ikekypeus «brorexnonorus —
BaOXHEUIIAss  TPOM3BOJUTEIbHAS  CHJIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTHYECKOE

MOJIOYHOKHMCJIIBIX

MIPOU3BOJICTBO)»

JIOCTHOKEHMS MUKPOOHOJIOTUIECKOM
TEXHOJIOTHH.

O00CHOBBIBATH 3HaYEeHHE
OMOTEXHOJIOTHHU

ISt CEIbCKOXO03SICTBEHHOTO
MIPOU3BOJICTBA

16.2

OCHOBHBIC
HaIpaBJICHUS
CHHTETUUECKOM
OuoJIoruu

Co31aHue TEXHOJOTHM M MHCTPYMEHTOB

[EJICHAIIpaBJICHHOTO HN3MCHCHHUA n
KOHCTpYHpOBaHHWsA TI'€HOMOB C I1CJIbIO
IMOJIY4CHUA OpraHusmMoB n Hux
KOMIIOHCHTOB, CoZCpKAIINX HE
BCTpECUYAIOIIHUECA

B IIpUPO/ie OMOCUHTETUYECKHE IIYTH.
Knerounas nnmxenepus. Meto el

KYJbTYpbl KJIETOK M TKaHEH pacTeHUil Hu
#UBOTHBIX.  KpuoGanku.  Comaruueckas
rUOpHUIU3aIMs U COMaTUYECKUN SMOpHOTeHes.
Hcnonp3oBanue ramiougoB B CEIEKLUHU
pacTeHUN.

Ilonyuenue MOHOKIOHANbHBIX AHMUMEN.

PackpbIBaTh  COoAepiKaHHE TEPMHHOB U
MOHSATHI: KIIETOYHAS HHKEHEPHS,

KJIETOYHAs!  TEXHOJOIUSA, METO]
KYJIbTYPBI KIIETOK M TKaHEH,

TOTUIIOTEHTHOCTD, IUTFOPUIIOTEHTHOCTD,
CTBOJIOBBIE KIIETKH, MHKPOKJIOHAJIEHOE
pasMHOXKCHHE  PACTCHHH, coMaTHY€eCKast
rHOpHIU3aLIHS, raryou b, THOPHIOMBI,
MOHOKJIOHAJILHBIE u [OJIMKJIOHAJIbHbIE
aHTHTENa, METOJA TPaHCILIAHTAlud  sep,
KJIOHUPOBAHHE.

Xapakrepu3oBarth OCHOBHEIE
HaIpPaBJICHUs CHHTETUYCCKOH

OHOJIOTHH.
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Hcnonvsoeanue  MOHOKIOHANbHBIX U
NOJUKTIOHANIbHBIX AHMUMEI

6 Meouyune. HckyccrBennoe
OIIOIOTBOPECHUE. PexoncTpykuus
ﬂf/'IIIGKJIeTOK N KIIOHUPOBAHUC

JKUBOTHBIX. METO/I TpaHCIUIAHTAlUU SAEP
KJICTOK. Texnonocuu  0300po6reHuUs,
KYIbMUBUPOBAHUA U  MUKPOKIOHATLHO20
DA3SMHONCEHUSL  CeNbCKOXO3AUCTNEEHHbIX
KY1bmyp.

JdemMoHcTpanuu

Tabmumel  u cxembl: «Kierounas

HWHXXCHCPUS

OnuceiBaTh Ha KOHKPETHBIX IpUMeEpax
METO/Ibl KJIETOYHOW MHKECHEPUHU.

IIpuBoguTe  TpPHUMEPHl  MCIOJB30BaHUSA
MOHOKJIOHAJIIBHBIX ¥ NOJUKIOHAJIBHBIX
AQHTUTE] B MEJUIMHE.

OueHuBaTh  3HAYEHUE  CHHTETUYECKOU
OMOJIOTMM Il CEJIbCKOTO  XO3sificTBa U
MEIULIMHBI

16.3

XpoMocoMHast
TeHHAasi UH)KEHEPHS

u

XpOMOCOMHAsI ¥ T€HHAsl UHKEHEPUSI.
HckyccTBEHHBIN CUHTE3 T€HA U
KOHCTpyHpoBaHue pekomOmHaHTHBIX JJHK.
Co30aHue  mMpaHceeHHbIX — OP2AHUZMOS.
JocTtmxenus u

NEPCHEKTUBBl XPOMOCOMHOM W  TE€HHOU
WHXEHEPUU. ODKOJIOTUUECKHE U STUYECKUE
poOJIeMbI TeHHOM

WHXEHEPUHU.

JdemoHcTpaunu

Tabmumpl  w  cxembl: «['eHHas
WHKEHEPUS»

PackpeiBaTh  coiep)kaHue TEPMHHOB U
TOHATHUI: TCHHAsI WH)KEHEpUs,
PECTPUKIIMOHHBIE 9HJIOHYKJICa3bl
(pecTpuKTasbl), TUMKUE KOHIIBI,

IUTa3MHJIBI,  PECTPUKIUS,  JIMTUPOBAHUE,
TpaHchopMaIysi, CKPUHHHI, TpPAHCTECHHbIC
(reHeTHYeCKH MOTU(HUITMPOBAHHBIC)
OpraHu3MBI.

OnuceiBaTh METOJIBI  PENPOTYKTUBHOTO H
TEPaneBTHUECKOTO KJIOHUPOBAHHS,
KJIETOYHBIE TEXHOJOTHMH M  CIOCOOBI
TeHETUYECKON NHKEHEPUU.
XapakTepu3oBaTh JOCTUKEHHS TeHHOU
WHKXEHEPUU.
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O1eHUBATD PKOJIOTHYECCKHUC U

ATUYECKHUE TPOOJIEeMbl KJIOHHUPOBAHUS H
CO3JIaHUS TPAHCTE€HHBIX OpraHU3MOB,
MEePCIEKTUBBI PA3BUTHSI XPOMOCOMHOM

Y TEHHOW MH)KEHEpUU

16.4

Menumnuackue
OMOTEXHOJIOTUHA

MenunuHckne OMOTEXHOJIOTHH.
Ilocmeenomnas yugposas meouyuna.
T11[P-ouacnocmuxa. Memabonommolii
aAHANU3, 2eHOYEHMPUUECKULl aHaIu3
npomeoma 4enoseka Ol OYEHKU
COCMOsIHUSL €20 300POGbSI.

HUcnonvzoeanue  cmeonosvix  KIemox.
Tapeemnas mepanus paxa.
3D-buounsxcenepuss O pazpabomiu
@DYHOAMEHMANLHBIX  OCHO8 MEOUYUHCKUX

MexHOoN02Ull, CO30aHUS ~ KOMNJIEKCHbIX
mxamuen couemanuem mexHoao2ull
MpEXMepHO20 ouonpunmunea u

ckaggonounca O pewenus  3a0ay
nepCoHanU3UPOBAHHOU MEOUYUHDL.

Coz0anue 6eKmMoOpHbIX BAKYUH C UYelblo
obecneveHusi KOMOUHUPOBAHHOU  3AUUMbL
om eo030youmeneii OPBHU, ycmanoenrenue
MONEKVISAPHBIX

MEXAHUZMO8 (PYHKYUOHUPOBAHUSL

PackppiBaTh conmepikaHue TEPMHUHOB U
MNOHATHM: MEAMIMHCKas OWOTEXHOJIOTHS,
MeTab0JIOMHBIN aHalIn3, FT€HOLIEHTPUYECKU
aHaJlu3, MEePCOHAIM3UPOBAHHAS MEAMIIMHA,
pereHepaTuBHasi MeIMIIMHA.
XapakTepru3oBaTh METOJIbI META00JIOMHOTO U
TE€HOLIEHTPUUECKOT 0 aHATIN3a; UCII0JIb30BaHNE
CTBOJIOBBIX

kierok;  [I[[P-mmarHocTuky;  TapreTHyro
TEpaInuio paka
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PHK-cooeporcawux supycos,
8bI3bIBATOUUX 0cobo onacHvie

3a001e6aHUsL YEN08EKA U HCUBOMHBIX

HToro 4acoB no teme 4
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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11 KJIACC

Ne Hanveropanne KoymuecTso OCHOBHBIE  BHJIBI €ATEIIbHOCTH
- A3ICNOB M TeM [IporpammHoOe conepxanue a a
/1 pasa 4acoB 00yyarommXxcs
y4eOHOTO MpeIMeTa
1 Tema «3apo:xaeHue U pa3BUTHE 3BOJTIOIHOHHBIX NPe/ICTABJICHUI B 0HOJIOTHH»
1.1 DBOJIIOLMOHHAS 1 OpomouuonHas Tteopus Y. JlapBuHa. PackpelBaTh  copepkaHWE€  TEPMHHOB U
teopus Y. [lapuna [Ipennoceinku BO3HUKHOBEHUS MOHATUHN: KpPEALMOHU3M, BHJ, CHCTEMAaTHKA,
napBuHM3Ma. JKU3Hb U HayyHas OWHapHasi HOMEHKJIATypa, MCKyCCTBEHHas
nesrenbHoCcTh Y. JlapBuHA. cucrema
JleMOHCTpaUK Kiaccudukanum OPTraHu3MOB,
[Hoprpetsl: Apucrorens, K. JInnnei, K. b. MCTOPUYCCKHI METOJ, AQpBUHM3M.

Jlamapxk, 2. XK. Cent-Unep,

K. KroBbe, Y. JlapBuH.

Tabmumpel  u cxeMmbl: «CucTemMa KUBOU
npuposl (1o K. JInaHEe0)»,

«JlecTHHIa XMBBIX CYyILIECTB (1O
Jlamapky)», «MexaHu3m

dbopMHUPOBaHHS  MPHUCIIOCOOICHUN Y
pacTeHuM M KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema wmapuipyra
nyremectsusa Y. Jlapsunay,

«Haxonku Y. Jlapsunay

XapakTepu3oBaTh B3Il APHUCTOTEN,
Owmnenokia, Jlykpernus Kapa, x. Pes na
pa3BUTHE )KUBOW MPUPOJIbI.

OnenuBatre Brkiang K. Jlunoes B
pa3BuUTHE OMOJIOTHH.

CpaBHI/IBaTB B3I 4bl HA BUJ U O9BOJIFOITUIO K.

Jlunnes, XK. b. Jlamapkau Y. J[apuna.
Kputnuecku oneHUBaTh
KpEallMOHUCTCKUE  B3IUIAIBl  HA
PUPOTY.

[lepeuucnars KynbTypHO-UCTOPHUYECKHE
U €CTECTBEHHO-HAayYHbIE TIPEIIOCHUIKI

KUBYIO
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IIOSIBJICHUs 3BOJIIOLMOHHON Teopuu Y.
[apBuHa.

OnucelBaTh  poJib  UCTOPUYECKOTO
METO1a.

M3marate  CymHOCTH  3BOJIIOLMOHHOMN
teopuu Y. JlapBuna.

HazpiBaTe ocHOBHBIE (hakThl Ouorpadpuum Y.
JlapBrHa 1 dTanbl CO3/1aHUS UM
ABOJIFOIIMOHHOW TEOPHH

1.2

JBrKkynme  CUJIbI
SBOJTIOIMA BHIOBITO
Y. lapBuny

JBr>KyIye Cuiibl 3BOJIIOIMU BUAOBTIO Y.
HapBuHy  (BBICOKass  MHTCHCHUBHOCTH
Pa3MHOKEHHS OpraHU3MOB,
HaCJIEJICTBEHHAsI K3MEHYUBOCTh, O0pbOa

3a CYIIECTBOBAHUE, €CTECTBEHHBIM H
UCKYCCTBEHHBIN 0TOOD).

JdemoHcTpauuu

[Hoptper: Y. dapBuH.

Tabmunpl u cxembl: «Dopmbl OOphOBI 32
cyuiectBoBanue», «llopoasl  romyOeit»,
«MHoroobpazue

KYJIbTYPHBIX (JOPM KaIycThl»,

«ITopoipl TOMANTHUX )KUBOTHBIXY,

«Cxema oOpa3oBaHHUsI HOBBIX BHUJOB (IO
Y. MapBuny)», «CxemMa COOTHOIICHUS
JBUKYIINX CHIT

SBOJIIOLIH

PackpeiBaTh  colepkaHWe TEPMHUHOB U
MOHSTHIA: HACJIEICTBEHHOCTh, H3MEHYHBOCTD,
HCKYCCTBEHHBIN oTOop,  Oopnba 3a
CYLIECTBOBaHHUE, €CTECTBEHHBINH OTOOP.
N3narate CyliHOCTh y4E€HHS

Y. JapBuHa 00 HCKYCCTBEHHOM OTOODE.
XapakTepu3oBarhb JBUKYIINE CHJIBI
HBOJIIOLIMM BUJIOB 110 J{apBuHy.

[IpuMmeHsTh 3HAaHUS O JBWKYIIUX CHIIAX
HBOJIIOLIMH BUJIOB 110 J[apBUHY

ISt 00BSICHEHUSI MHOTOOOpa3usi BUOB, TOPO/T
JIOMAIIIHUX KUBOTHBIX U COPTOB KYIbTYPHBIX
pacTeHuit
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1.3 dopmMHpoBaHUE 1 OdopmieHne  CHHTETUYECKOH  TEOpHH PackpbiBaTh  conepkaHue€ TEPMHUHOB U
CUHTETUYECKOU spomonnu  (CTD). HelitpanbHas Tteopus MTOHSATH: JAPBUHU3M, MYyTaIuH,
TEOPHUH IBOJIIOLIUU sBosmonii. CoBpeMEHHAasl 3BOJIOLHOHHAs MYTAI[MOHHBIN MPOIIECC.

ouomorus. OOBSCHATH IPUYMHBI  KpHU3HUCa
3HAaueHUE SBOJIIOLIMOHHOW TEOpUH B JAPBUHHU3MA.
(OpPMHUPOBAaHHMHU E€CTECTBEHHO- HAYYHOM O060cHOBBIBATH 3aKOHOMEPHOCTh
KapTUHBI MUDA. TpaHchopmaluu JapBUHU3MA
JdemMoHcTpanun B CHHTETHYECKYI0 TEOPHIO DBOJIIOIUU
Ioprpersr: C. C. YeTBepHKOB, (CTD).
U. W. UImansraysen, Jx. Xonnerin, 1. K. N3narate ocHoBHble Tmoo)keHUss CTO.
benses. OuenuBats Bkiaz I'. [le @pusa,
Tabmumel ~ u cxembl:  «OCHOBHbBIE C. C. YerBepuxona,
MOJIO)KEHUSI ~ CUHTETUYECKOW  TEOpUH M. U. lImaneraysena, [[. K. bemnsesa B
9BOJIIOLIMH dbopmupoBanne CTD.
OuenuBatsp 3HaueHue CTO
B dbopMHupOBaHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUpa
Hroro yacos no reme 4
2 Tema «Mukpo3BoJIIOnus M €€ pe3yabTaTbhy

2.1 Drarsl 3 [Tonynsmus Kak sJeMeHTapHasl eIWHUIA PackpeiBaTh cojaepikaHue TEPMHHOB H
HBOJIIOIIMOHHOTO IBOJTIOIUH. CoBpeMEeHHbIE  METOJIbI MOHITHI: MUKPO3BOIIOLHS,
mporecca: OIICHKM T€HETUYECKOTO pa3zHooOpasus u MakpOd3BOJIOIUS,  MyTaluu,  MOMYJSIus,
MUKpPOJBOJIOIUSA U CTPYKTYPBI KOMOHMHAIINK T€HOB, TeHO(DOH/I, dJIEMEHTapHOE
MaKpOIBOJIOIHSL. nonynsuuii.  M3menenue  reHodonma HBOJIIOIIMOHHOE  sIBIEHHE. XapaKTepu30BaTh
[Momymsitust — HNOMYJSIINH KakK AIIEMEHTapHOe MUKpPOIBOJIOIUIO  KaK dTalm  MOSIBICHUS
3IeMeHTapHast 3BOJIIOLIMOHHOE SIBJICHUE. 3aKkoH pHUCTIOCOOIeHUI U
€IMHULIA 3BOJIOLUU FEHETHYCCKOr0 paBHOBECHA BUI000pa30BaHUA.
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JIx. Xapnu, B. BaiinOepra.

JdemMoHcTpanuu
Tabnuiet u CXEMBI: «MyTtanmoHHas
N3MEHUYHBOCTD, «[TonynmauuoHHast

CTpyKTypa Buma», «Cxema mpOsIBICHUS
3akoHa Xapau—BaiinOepray.

JlabopaTopnas pabdora
«BbIsiBIEHNE HW3MEHUMBOCTH Y ocolei

OJHOI'0 BHUa»

XapaxkTepus3oBarb HOIYJIALUIO KaK
WIEMEHTAPHYI0  €IMHHILY  3BOJIIOLUHU.
IlepeunciATh  OpU3HAKM  HJICATBHOU
HNOMYJSIIMM U OOBACHATH  YCIOBUS
BBINOJIHEHUS 3aKOHA XapIu—

Baitn6epra.

[TpuMeHsTh HMEroLIMecs 3HAaHUS

Ul OOBSICHEHMSI TNPUYMH W3MEHUYUBOCTH Y

oco0eil 0HOrO BUIa

2.2

DneMeHTapHbIe
(haKTOPBI SBOJTIOINN

OnemeHTapHbIe (PAKTOPHI (ABMKYILIUECHIIBI)
SBOJIIOIHH. MyTanuoHHbIN Mpo1IECC.
KomOunatuBHass wu3mMeHYMBOCThL. Jlperid
F€HOB — CllydyaliHple HEHalpaBJCHHbIE
WU3MEHEHUS 4acTOT ajulesien

B omyisiusax. IhdexT ocHoBaTes.
Dpgexm bymwvirounoco copaviuika.
CHuodicenue 2eHemuyecko20 pasHoOOPA3UsL:
npuyunel  u  creocmeus.  Ilpossnenue
aghghexma Opetigha 2eno6 8 GOILUIUX U MATBIX

NONYTIAYUSX.
Murpanumu. N3o0msmma MOMYJISALMN:
reorpapuyeckas (IpocTpaHCTBEHHAs),

Oouonorudeckas (pernpoayKTUBHAS).
JdemoHcTpaunu

Hoptpers: C. C. YerBepukos, O.
Maiip.

PackpeiBaTh conepkaHWe TEPMHHOB H
MOHATUI: MYTallMOHHBIN ITPOLIECC,

KOMOWHATHBHAS U3MEHYHBOCTb,
MOMYJSIIIUOHHBIE  BOJIHBI,  JIpeiip  T'eHOB,
MUTpalliy,  W30JIUs,  reorpaduyeckas
(TIpocTpaHCTBEHHAS ) W30S,

ounosornueckasi (penpolyKTUBHAS) H3OJISIIHS,
apdexT ocHoBarensd, 3PdekT OyTbUIOYHOTO
TOPJIBIIIKA.

XapakTepu30BaTh JIEMEHTapHbIE

(dakTopbl  (ABYDKYIIME CHJIBI)  SBOJIIOLIHH.
OuenuBats Bkiang C. C. YerBepukona, O.
Maiipa B pa3BuTHE 3BOJTIOIUOHHOTO YICHHUSI.
OOBACHATH  NPUYMHBI  HEHAIMPABJICHHOTO
JNEHCTBUSL  DIIEMEHTApHBIX  ABOJIIOIHMOHHBIX
(baxTOpOoB.

[TpuMeHsITh UMEIOIIIEeCs 3HAHUS
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Tabmuubl u cxeMbl: «JIBHXKyIIMe CHIIBI
SBOJIIOLIUKY, « IKOJIOTHYECKast

M30JISILMSL TTOMYJSIMKM ceBaHCKOW (openny,
«["eorpadmueckast HW30JSAMS JTHCTBEHHHIIBI
CUOMPCKOM U JIMCTBEHHULIBI JayPCKO»,
«ITomynsmoHHbIE BOJIHBI YUCIEHHOCTH
XUIIIHUKOB U )KEPTB»

0 JBIJKYIIMX CUJIaX 3BOJIFOLUU
JUIsl  OOBACHEHUS NPUYUH  pa3HOOOpa3us
reHo(oHa MOMyJIsALUi OJHOTO BUIA

2.3

EcrecTBeHHBIN

oTOOD —

HAMPAaBJISIOMIANA
(hakTOp IBOJIIOITUHN

EcrectBennsii oto0p —

HampaBJSIIOIIMKA ~ (aKTOp  SBOJIOLUU.
Dopmbl €CTECTBEHHOTO otOopa:
JBYOKYIIAM, CTAOMIIM3UPYIOIIHH,
Pa3phIBAOIINN (TU3PYIITHBHBI).

[Tonoroit otbop. Bo3HukHOBEHHE U
SBOJIIOIMS  COLIMAJIBHOTO  MOBEACHUS
KUBOTHBIX.

JdemoHcTpauuu

Tabmuuel ¥ cxeMbl: «Cxema [OeWCTBUA
€CTECTBEHHOT0 0TOOpay, «Popmbl OOPHOBI
3a CyILIECTBOBAHUEY,

«HayCcTpUaNbHBIN MEIIAHU3MY,
«KuBbIE HCKOTIAEMBIE

PackpeiBath copepxaHue TEPMHUHOB |
MOHSITUIN: €CTECTBEHHBIN OTOOD,

IBIOKYIIMM  oTOOp,  CTAaOMIM3UPYIOMIMIA
0TOOp, pa3phIBAOIUA  OTOOP, IOJOBOM
0TOO0D.

XapakTepu3oBaTh E€CTECTBEHHBIH OTOOp Kak
OBUKYIIYIO M HAmpaBIAOIIYI0  CHJTY
HBOJIIOLHMH, €r0 (POPMBI.

Pasnuyare  Qopmbl  ecTecTBEHHOTO
oTOOpa B MOMYJSIIMAX, MPUBOIUTD
pUMepHhI ISHCTBUS B TOMYIAIUAX HOPM
€CTECTBEHHOT0 0TOOpA.

OOBSACHATH MPEANOCBUIKH  JUIsl  JIeHCTBUS
OBUOKYIIEH u  crabunusupyomed  Gopm
€CTECTBEHHOT'0 0TOOpa.

CpaBHuBaTh  (OpPMBI  €CTECTBEHHOTO
oT0OOpa, AenaTh BHIBOABI HA OCHOBE

CpaBHEHUSI.
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IIpuMeHATh HMeErOIMECs 3HaHUA O
€CTECTBEHHOM O0TOOpE

JUIS 00BsICHEHUs IIPOLIECCOB,
MPOUCXOSIINX B MOMYJISILUSIX BUIOB
OpraHu3MOB

24

[IpucnocoOneHHoCTh
OpraHu3MoOB
pe3ynbTar
MUKPOIBOJTIOIIUH

Kak

[IpucrocoONeHHOCTh ~ OPraHW3MOB  Kak
pe3ylbTaT MUKPOIBOIIOLUH.

Bo3HukHOBeHHE mpucnocoOIeHuil y
OpPraHN3MOB. Apomopdo3zbl "
UaMoaaITaluy. [Tpumepsnl
MIPUCTIOCOOTIEHUH Y OPTaHU3MOB:
MOp(hoTOrHIecKue, (bu3noIOTHYECKHE,
OMOXHMHYECKHE, TOBEIEHYECKHE.
OTHOCUTENBLHOCTD MPUCTIOCOOTIEHHOCTH
OpraHU3MOB.

JdemoHcTpauuu

TabauIbl U CXEMBI:

«[TokpoBuTENbCTBEHHAS OKpacka
KUBOTHBIX», «[Ipenymnpexatomnias
OKpackKa >KUBOTHBIX»,

«DU3HOTOTUYECKHE alanTal[iy,
«I[Ipucnoco6ieHHOCTh OpPraHu3MOB H €&
OTHOCHUTEIILHOCTb.

OobopynoBanue: repbapun pacTeHuit;
KOJUIEKIIMM HACEKOMBIX; uydena MTULl U
3Bepell ¢ MpUMepaMu pa3IuyHbIX
IPUCHOCOOIEHUH.

PackpelBaTh  coaepkaHue — TEpMHUHA
MIPHUCIIOCOOICHHOCTh OpraHu3MOB
(amanranms), apomMopdos3,
HIMOAgaITaIlns.

IIpuBoauTH KOHKPETHBIE IIPUMEPHI
MPUCTIOCOOIECHUM OpraHU3MOB
(Mopdomnornueckue, (u3HOIIOTHYECKHE,
OMOXUMUYECKHE, TIOBECHYCCKHUE).

OOBSCHATHP ~ MEXaHW3M  BO3HUKHOBCHHSI

MPUCTIOCOOICHUH Y OpraHU3MOB.

[IpuBomuTes mnpumMepsl  apoMOp(o30B U
WJIMOAIaNTallui y pAaCTeHUH 1

KUBOTHBIX.

OOBACHATH POJIb apOMOP(H030B

B OCBOCHMM OpPraHM3MaMH HOBBIX Cpe
oOuTaHUSI.

OOBACHATH pPONb UAMOATANTALUN B

HpI/ICHOCO6HeHI/II/I OpraHusMoB K
KOHKPCTHBIM YCJIIOBUSAM CPCIbI.
ﬂOKa?»BIBaTB OTHOCHUTEIIbHBIN XapakTep

HpI/ICHOCO6HeHHOCTI/I U IPHUBOJIUTH
MNPpUMEPBI OTHOCUTCIILHOCTU aJanTalui.
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JlaGopaTopnas pabdora

PaCKprBaTB S3HAYCHUC  JIBMIKYIIUX  CHJI

«IIpucnocobsieHuss OpraHu3MOB M HX 9BOJIIOIHH B (hopmupoBaHmH
OTHOCHUTEIIbHAS 11e1eCO00Pa3HOCThY. IPUCTIOCOOIEHUH
JlabopaTropnasi padora
«M3yuenne  apomMopdo3oB U
UMO0AIANITALIMN Y PACTEHUHN U
KUBOTHBIX)»

2.5 Bun, ero xpurepun u B/, €ro KpUTEPUH U CTPYKTYpA. PackpeiBath  comepkaHWe€  TEPMHUHOB U

CTPYKTypa JleMOHCTpALHH TTOHSITHIA: BH]I, KPUTEPUHU BUJIA,

Tabmuie! 1 cxeMbl: «Kputepun Bugay, NONMUMOPQU3M,  BHABI-JBOMHUKH,  apeal,
«Buzpl-nBoitHukn», «CTpyKTypa BHza B | JKOJIOTMYECKas HHUIIA, MOIMYJISLHS, BHIOBOH
PUPOIE». KapUOTHIIL, KOCMOTIOJTHTHI, SHJIEMUKH,
O6opynoBanmue: repbapun pacrenwmii; | NOABHIBL, SKOTHIIBL.
KOJUICKIIMA HACEKOMBIX; dydena MTHIl | XapakTepu3oBarh KpUATCpUH Brlla
3Bepeil pasHBIX BIJIOB. (Mopdomoruueckuit, TE€HETUYCCKUH,
JlaGoparopHas padora OMOXUMUYECKHM, reorpaduYecKui,
«CpaBHEHHE BHIIOB HKOJIOTMYECKUH, OMOXUMMYECKU).
110 MOP(OIOrHUECKOMY KPUTEPUIO» OOBACHATH HEOOXO0MMOCTh

HCIIOJIb30BaHUS BCEH COBOKYITHOCTH

KPUTCPUCB JIA  OIPCACTICHUSA BPII[OBOﬁ

HPUHAAICKHOCTH OpraHu3Ma.
[Tepeuncnsare OCHOBHBIE
BHYTPUBHJIOBBIE I'PYIITUPOBKHU.

OOBACHATH NPUUUHBI CYILIECTBOBAHUSA MOHO-
U TIOJIUTUIIMYECKUX BUJIOB.

CpaBHMBaTh BU/IbI 110

MOP(}OJIOrHIECKOMY KPUTEPHIO
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2.6

BunooOpa3oBanne  Kak
pe3yabTar
MHUKPOIBOJIIOIUH.

CBs13b

MHUKPOJIBOJIIOIUK |
SMHICMHOJIOT U

BunooOpa3zoBanue Kak  pe3yiabTar
MUKpO3BOJoLUH. M3omsauus —
KIII04eBO# (axTop BHIooOpazoBanus. [lyru

u CIIOCOOBI BHJI000PA30BaHUS:
aJIONIAaTPUIECKOE (reorpaduyeckoe),
CHUMITaTPUYECKOE (IKOJIOTUUECKOE),
«MTHOBCHHOE) (monuIUTON M3 a1,
rudpuan3aIms). JnutensHOCTh
HBOJTIOIMOHHBIX MTPOIECCOB.

MexaHu3Mbl (dbopMupoBaHus
Ouonoruueckoro pasHoo6pasus. Ponb
IBOJIIOIIMOHHON OHoJIOrNuu B

pa3zpaboTke Hay4HBIX METOJIOB
coXpaHeHHUs OMopa3zHOOOpa3usl.
MHUKPO3BOITFOIIHS " KOJBOJTFOIIHS
Napa3uTOB W WX XO03s5ieB. MEXaHHU3MBI
(dhopMupoBaHHS YCTOHYNBOCTH

K aHTUOMOTHKAM U CIIOCOOBI OOPHOBIC HEH.

JdemoHcTpauuu
Ta0auie! u CXEMBI: «Cr1oco0sbI
BHJI000pa30BaHUIY, «["eorpaduueckoe

BHJI000pa3oBaHue TPEX BHUJIOB JIAHIBIIICIH,
«IKOJIOTUYECKOE BHUI000pa30BaHUE BHUJIOB
CHHHUII,

«ITonmurmonapl pacTenmit», «KamycTtHo-
peneyHbIl THOPHIY.

PackpeiBaTh  comepkaHue TEPMHUHOB U
MOHATHIA:  BHJI000pa3OBaHWE,  W3OJIALNA,
KODBOJTFOIIHSI.

XapakTepru3oBaTh BHI000pa30BaHUE Kak
pe3yabTaT MUKPOIBOJTFOIIHH.

OOBACHATH POJIb U30JISALUU

B 00pa30BaHUM HOBBIX BHJIOB.
XapakTepru3oBaTh ~ Pa3HYHBICE  CIIOCOOBI
BH1000pa30BaHUs (anmomarpuyeckoe,
CUMIIaTPUYECKOE).

[TprBOIUTH KOHKPETHBIC TPHUMEPHI BHUJIOB,
00pa30BaBIINXCS PA3TUIHBIMUCIIOCOOAMH.
[TpumeHsTH 3HAHUs croco6oB
BHI000pa3oBaHusl  JUIsl  OOBSICHEHUS
MPUYKUH MHOT000pasusi BUIOB.

OOBSCHATD BO3HHKHOBEHUE
YCTOWYMBOCTH MATOT€HOB

K aHTHOMOTHKAM
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Oo6opynoBanue: repbapun pacTeHUun
OMM3KUX  BUIOB, 00pa30BaBUIMXCS
Pa3TUYHBIMU CIIOCO0AMU
Htoro gacos mo teme 14
3 Tema «MakpodBoTIOLHSA U €€ pe3yIbTaThD)

3.1 Makpo3BotoLus. 1 Mertonpl  HW3y4E€HMST ~ MAKpPOSBOJIIOIUU. PackpreiBaTh conepskaHue€ TEPMHUHOB U
[TaneonTONOrMUECKHE [TasieoHTOIOTMYECKHE METOJBI H3YyYEHHUS MOHATUNA: MaKpo’BoJitOIHs  (puaorexes),
METOIbI M3YYCHUS sBomonnu.  [lepexomueie  QopMbl U nepexoaHpie  popMbl, PUIOTECHETHYECKUE
ABOJIIOIUHA (bumoTeHeTHUECKHE PSJIbI OPTaHU3MOB. PSIBI, TTAJIEOHTOJIOTHS.

JleMoHCTpanuu XapakTepu3oBaTh  MAaKpPOABOIIOLMIO KAk
Ta6GNHIbLI U CXEMBI: HAJIBUIOBYIO DBOJIIOLIUIO 00pazoBaHMs
«DUNOTEeHETUYECKUI PSI JTOIIATN, KPYNIHBIX TAKCOHOMHWYICCKUX CAUHUIIL.
«ApXeonTEPUKCY, «3Bepo3yoObie O06bsacHATH 3HA4YCHMC
SAEPBDY, ((CTGFOHe(i)aHBI», IMAJICOHTOJIOTHYCCKUX HCCICIOBAHUU JIJISI
«PuHMOGUTEIY, «CeMeHHEBIC MOTy4ICHH (axToB 9BOJIIOLINHU
MaOPOTHUKIY. OpPraHn3MoB.
Oﬁopy;:mBaHne: KOJUJICKIINH, HpI/IBO,I[I/ITB IMPUMCPLBI OpPraHnu3smMoB,
repbapuu, MYSDKHM  HMCKOTAeMBbIX OTHOCSIIMXCS K MEPEXOAHBIM  (opmam.
OCTaTKOB OpPraHu3MOB HasriBaTth I'pylIibl OpraHu3mMos,

JUIL  KOTOPBIX  BOCCTAHOBJICHBI

(UITOTCHETUYECKUE PSIBI.

CpaBHUBAaTh POIIECCHI

MAaKpO3BOIIOLMH U MUKPOIBOJIOIUU

3.2 buoreorpaduueckue 1 buoreorpaduueckue MeToab! U3y4eHHUS PackpbiBaTh conep:kaHre TEPMUHOB U
METOJbl  U3y4YEHUS somonu. CpaBHeHue GJIoOpel U noHsATHIi:  Ouoreorpadusi,  DHIEMUKH,
SBOJIIOIUH (hayHBI MAaTEPUKOB U OCTPOBOB. PEJMKTHI.
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buoreorpaduuecknie  obmactu  3emin.
Buapl-3HIEMUKHA U PETUKTHI.

JdemMoHcTpanuu
Ta0aulbl U CXEMBI:

«buoreorpaduueckue 30HbI 3eMIN»,

«dpeiid KOHTUHEHTOBY, «PenuKThD.
O6opynoBanue:  repOapuu;  KOJUICKIUU
HACEKOMBIX

O00CHOBBIBATH 3HAUCHUE
ouoreorpadun AN U3Y4YEHUS
HBOJTIOIIUHN OPTaHU3MOB.

[lepeuncnsare Ouoreorpaduyeckue o6IaCTH
3eMitd U OOBSICHSITh IPUYHHBINX BBIJICTICHHUS.
CpaBHuBath ¢Guiopy U (ayHy MaTepuKOB U
OCTPOBOB, PACTCHHUS W JKUBOTHBIX pPa3HBIX
ouoreorpaduueckux obnacteit. I[lpuBoauTh
MPUMEPHl PEIIMKTOBBIX OPTaHU3MOB, BHJIOB-
DHJIEMHUKOB.

OOBSCHATH  TPUYMHBI  COXPAHCHUS
BH/JIOB SHJICMHKOB H «OKHBBIX

HNCKOITa€MBIX»

3.3

DOMOpuosoruueckue
CpPaBHHUTEIIHHO-
MOpP(OJIOruIecKue
METO/IbI U3y4eHUs
ABOJIIOINH

OMOpHOJIOTHYECKHE U CPaBHUTEIBHO-
Mopdooruueckre METO/IbI U3yYeHUS
BomonMK.  ['eHeTmyeckrue  MEXaHHU3MBI
SBOJIIOIIMM  OHTOTE€HE3a W MOSBJICHUS
9BOJIIOIIMOHHBIX HOBIIECTB.

['omonoruuHble M aHATOTHYHBIE OpPTaHbI.
PynuMenTtapHble opraHbl M aTaBU3MBIL.

MOHGKYJ'IHPHO— T'CHCTUYCCKUC,
OMOXMMHUYECKHUE n MAaTCMaTHU4YCCKUC
MCETO/bI N3YUYCHU OBOJIIOIIHH.

I'oMon0TrHYHBIE TeHBI.

COBpeMeHHLIe MCTObI IIOCTPOCHUA
(I)I/IJIOI‘GHCTI/I‘-IGCKI/IX JACPCBLCB.

PackpeiBaTh  comepkaHME€ ~ TEPMHHOB  H
HOHSATHHA: aMOpHoIoTHS, Mopdoorus,
TOMOJIOTUYHBIE M  AHAJIOTUYHBIE OpPraHbl,
PYAMMEHTBI,  aTaBU3MbI,  OWOXMMHUYECKas
TOMOJIOTHSL.

XapaxkTepHu3oBaThb AIMOPHUOJIOTUYECKHE,
CpaBHHUTEJIBHO-MOpP(doIorHYecKue,
MOJICKYJISIPHO-TeHETHUECKHE,
OMOXMMHUYECKHE, MaTeMaTHYECKHE METO/IbI
U3YUYCHHSI SBOJIIOLIUY.

OOBsCHATH  3HAUEHHE  SMOPHUOJIOTHUH,
CPaBHUTENILHOW MOP(OIIOTHH,

MOJIEKYJISIPHOM T'€HETHKH, OMOXUMUH,
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XpOMOCOMHBIE MYTalldd W HBOJIIOIUS
T€HOMOB.

JdemMoHcTpanuu

[Hoprpersi: K. M. bap,

A. O. Kosanesckuii, ®. Mromiep, 2.
I'exkens.

Tabnuuel 1 cxeMbl: «Havanbable cTagun
SMOpPUOHAIBHOTO pa3BUTHS
IMO3BOHOYHBIX JKMBOTHBIX),
«"'oMOJIOTHYHBIE W aHAJIOTHUYHBIC OPTaHbD»,
«PyauMeHTb», « ATaBU3MBI»,
«XpoMocOMHBIE HAOOpHI dYellOBEeKa U
HIAMITaH3E.

O6opyaoBaHue: KOJUICKIIMH, TrepOoapuu,
MYJISIKA TOMOJIOTMYHBIX, aHAJOTHYHBIX,
PYAMMEHTAPHBIX OPTaHOB M aTaBU3MOB

OouonH(MOpPMATUKH  JUISI  U3YyYCHUS
ABOJIIOLIUUA OPTaHU3MOB.

OuenuBath BkIang A. O. Kosanesckoro B
Pa3BUTHUE IBOJIIOIIMOHHOTO YUCHHUSI.
OnuceIBaTh TCHCTUYCCKUC MEXaHU3MBbI
HBOJIIOLIMM ~ OHTOTE€HE3a W TIOSIBJICHUS
SBOJIFOIIMOHHBIX HOBIIIECTB.

IIpuBoauTH HIpUMEpPBHI aTaBU3MOB u
PYOUMEHTApHBIX OPraHOB Yy  pPa3JIMYHBIX
OpraHnusmMoB M 00BACHITH INPpUYUHBI HUX
TIOABJICHU.

[IpuBoguTh TpUMEPHl TOMOJIOTHYHBIX U
AHAJIOTMYHBIX OpPTraHOB.

CpaBHUBATh CTpPOEHHE OPraHOB Y
OpraHu3MOB pa3HbIX
CUCTEeMaTHUYECKUX FPYII.

[IpuBoauTh TpUMEpPHl OWOXUMHYECKOW U
TeHHON TOMOJIOTHH.

OuenuBath 3HaueHUE OMOMH(POPMATHKHU IS
W3YYEHHUS 3aKOHOMEPHOCTEMN

HBOJIIOLINH

34

Oorue
3aKOHOMEPHOCTH
ABOJIIOLIUA

Oou1ne 3aKOHOMEPHOCTH (mpaBuia)
sBoMtouMu.  [lpunyun  cmenvt  pyHKYu.
HeoOpatumocTs 3BOTIONNY.

AnantuBHas paauanusa. HepaBHoOMepHOCTh
TEMIIOB BOJIIOLIUH.

JdemMoHcTpanuu

PaCKpBIBaTB COJZICPIKAHUC TCPMHHOB n

MIOHATUN: CM€EHa byHKIMI OpraHoB,
HEOOpaTUMOCTh  9BOJIIOIMM,  aJalTHBHAs
paguanus, HEPaBHOMEPHOCTH TEMIIOB

9BOJIIOLUHA, YCPCAOBAHNC I''TAaBHBIX
HaHpaBJ’ICHI/Iﬁ 9BOJIIOIIMH.
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Tabnuibr u CXEMBI: «['naBHbBIE AHanu3upoBaTh  IPUYMHBl  YepeJOBaHUS
HampaBJIeHUs  dBoJoLUmM»,  «O0mue IJIaBHBIX HAIIPABJICHUH 3BOJIIOLUY.
3aKOHOMEPHOCTH 3BOJIIOLIUI [IpuBoauTh  mpuUMEpBl  MPOUCXOKICHUS
OpraHu3MOB  OT  HECIELUaTU3UPOBAHHBIX
IIPEIKOB 51 UX  IPOTrpecCUpyIOIIeH
crernuain3amnmi.
OOBSACHATH  NPUYMHBI  HEPABHOMEPHOCTH
TEMIIOB 3BOJIIOLMH.
IIpuBoauTe  HpUMEpBH  aJaNTUBHOU
paavanuu y OpraHu3MoB.
OOBSCHATH NPUUYUHBI HEOOPATUMOCTHU
HBOJIIOLIMH
HToro vacos no Teme 6
4 Tema «IIpoucxo:kaeHue U pa3BuTHe ;KU3HU HA 3eMJie»
4.1 I'umnoressl " Hayunple  rumore3sl  NPOHUCXOKICHUS PackpeiBaTh cozmepikaHHe TEPMHMHOB WU
BO3HUKHOBEHHUS >KWU3HU HA XKU3HM  Ha  3emiue.  AOuoreHes u MOHSITHIA: KpEalyoHU3M, BUTAJIN3M,

3emie

naHcrepmus. JloHaydHble NpeACcTaBICHUS O
3apOKICHUHN KU3HU  (KpEaruoHU3M).
['unoresa

MIOCTOSTHHOTO CaMO3apOXICHUS KU3HU U €€
onposepxkenne oneitamu  O.  Pemu, JL
Cnamnannanu, JI. [Tactepa.

[IpoucxoxaeHue KU3HU U
acTpoOHOJIOTHSL.

JdemoHcTpaunu
Hoptpersl: @. Peau, JI. Cnamnanuanu, JI.
[Tacrep.

MaHcIepMusi, abUoTeHe3.

N3narate HaydHble THUIIOTE3bl U TEOPUH
MPOUCXOXKACHUS )KU3HU Ha 3eMJIe.
OuenuBars Bkiag @. Penu,

JI. Cnannannanwy, JI. Ilactepa

B (opMHUpOBAaHME HAYYHBIX B3TJSI0B Ha
IIPOUCXOXKICHUE JKU3HU Ha 3emae.
Ilepeuncnars craauu pa3BUTUS KU3HU Ha
3emuie, COrJIacHO TEOPUH OMOT0d3a
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Tabmuusl u cxeMmbl: «Cxema onbita O.
Penn», «Cxema ombita JI. Ilactepa mo
M3YUYCHHIO CAMO3apPOKIACHUS

KU3HN»

4.2

OCHOBHBIE  DJTaIlbl
HEOpPraHU4YeCcKOin
DBOJIIOIIUHA

OcHOBHBIE  dTambl  HEOPraHUYECKOU
SBOJIIOIHH. [Lnanerapnas
(Teonoruueckas) IBOJIIOLIUS.
XuMu4ecKass  3BOJIIOLHUS.
CHUHTE3 OPTAaHUUYECKHUX BEIIECTB
n3 Heopranuueckux. OnbiT C. Musmnepau I
IOpu. O6pazoBanne moIMMEPOB

n3 MoHomepoB. KoamepBatHas rumnoresa
AWM. Omnapuna, ruHoTe3a MEPBUYHOTO
oyneona Jk. XonmeliHa, TreHeTHYECKas
runote3a . Mémnepa. Pu6osumsr (T. Yek)

U TUIIOTE3a

AOUOTEHHBIN

«wmpa PHK» V. TunGepra.
dopmupoBaHue MeMOpaH u
BO3HHUKHOBEHHE MPOTOKJIETKH.
JdemoHcTpauuu

[Toptpersr: C. Muep, I'. FOpu, A.
. Omnapun, Jx. Xonngein, I.
Meémnep.

Tabmuiel u cxembl: «Cxema ombita C.
Munnepa, I'. FOpn», «3tansl
HEOPraHUYECKOU IBOJIIOLIUNY.

PackpreiBaTh  conepskaHWe€ TEPMHUHOB U
MMOHSITHIA: reoJjioruueckas DBOJIIOLIHS,
XUMUYECKas SBOJIIOLYS, a0MOreHHBIN
CUHTE3, MepBUYHAs aTMOCc(hepa,
KOallepBaTHbIE  Kallld, PHOO3UMBI,
MPOOUOHTHI.

XapakTepu3oBaTh  OCHOBHBIE  JTallbl
XUMHYECKOU DBOJIIOIHH.

Ha3piBaTh  XMMHUYECKHMH  COCTaB
MepBUYHON  aTMocdepsl  3eMiu.
OuenuBats Bkiaa C. Muuiepa,

I'. FOpu, T. Yeka, Y. 'unbepra

B (opMupoBaHWE HAy4YHBIX B3IJISAJIOB Ha
MPOMCXOKJACHUE  JKM3HM  Ha  3emJle.
OnuceiBaTh yCIOBUS, HEOOXOJUMBIC IS
a0MOTEHHOTO  CHHTE3a  OPraHMYeCKHX
COEIMHEHU.

[IpuBOIUTH TpPUMEPH MOJEKYI, Y
KOTOPBIX  BO3HHKJIH MPOIIECCHI
ICHETUYCCKOTO  KOMHUPOBAHMUS U
(dbepMeHTaTUBHAS AKTUBHOCTD.

OO0OCHOBBIBaTh HEBO3MOXKHOCTh
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Bupryanbnas n1aboparopHasi padora
«MopaenupoBanue onbitoB Musuiepa— FOpu
0 W3y4eHHI0O aOWMOTEHHOTO  CHHTE3a
OPraHUYECKUX COCTMHEHUIN

B IIEPBUYHON aTMochepe»

IMOBTOPHOI'0 BOSHUKHOBCHU S )KU3HU Ha3emie

4.3 Uctopus  3emmu Ucropus 3emsin um metonasl €€ u3ydeHus. | PackpeiBaTh  cojepkaHUE TEPMHUHOB U
METO/IbI €€ U3YUCHUS Hckonaemsbie OpraHuYecKue OCTaTKH. | MOHSATUN: TeOXpPOHOJIOTUS (OTHOCUTEIbHAS,
I'eoxponosorus u €€ Meto1bl. OTHOCUTENbHASA | aOCOJIIOTHAS),
u a0CoJIIOTHAs F€OXPOHOJIOTHS. | OKAMEHEJIOCTH, METOJbl T€OXPOHOJIOTHH,
I'eoxpoHosornyeckass IIKajga: DS0HBI, 3PBl, | TEOXPOHOJIOTHYECKAs IITKala: DOHBI, JPHI,
TePUOJIbBI, DTTOXH. MEePHOJIbI, SMOXH. XapaKTepU30BaTh METOIbI
JdemoHcTpauunu W3y4YEHHS UCTOPUN 3E€MIIH.
TaOauIBl U CXEMBI: [lepeuncnars pas3aensl
«I"eoxpoHoIOrHYECKas KA. r€OXPOHOJIOTHYECKON LIKAJIBI.
OobopynoBanue: KOJUIEKIIUH OueHuBaTh  3HAYEHHE  HMCKOIMAEMBIX
OKaMEHEJIOCTEH, MOJIE3HBIX OCTaTKOB  JUIsI  WU3y4EHUST  UCTOPHUH
UCKOIMAEMBIX;  MYJBSDKM ~ OPraHUYEeCKUX pa3BUTHS KU3HH Ha 3eMJIe.
OCTaTKOB OPraHU3MOB. OOBSCHATD XapakTep pacnpeneneHus
JlaGopaTropnas padora HCKOMAEMBbIX OCTaTKOB B 3€MHOM KoOpe.
«3yyeHre W ONHMCAHME HCKOIAEMbIX CpaBHUBATH METO/IbI AOCOTIOTHON U
OCTaTKOB JPEBHUX OPraHU3MOBY OTHOCHUTEJIbHOW T'€0XPOHOJIOTHI
4.4 HavanbHbele  3Tamsl HauanbHbie 3Tanbsl opraHM4eckoil 3BoJIIOIMU. | PackpeiBaTh  colepkaHMe  TEPMHHOB U
OpraHUYeCcKOn [losiBnenne W 53BOJIIOIUS NEPBBIX KIETOK. | MOHATUM:  «IOCIHEOHUN  YHUBEPCAJIbHBIN
3BOJIIOLINH Opomronusi  MeTabonu3ma. Bo3HUKHOBEHHE | OOImIMi IPEI0K», OJHOKJIETOYHBIE

HEepPBbIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE

OpraHu3Mbl, TPOKAPUOTHI, SYKAPUOTHI,
CUMOUOTEHE3.
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OMOIUIEHKU KaK aHaJIoOT MEPBHIX

Ha 3emuie cooOuiectB. CTPOMATOJIUTHI.
[IpoxapuoTsI 1 SyKapHUOTHI.

[Ipoucxoxnenue JYKapuoT
(cumbmorenes). DBOJTIOLMOHHOE
IIPOUCXOXKIEHNE BUPYCOB.

JdemMoHcTpanuu

Tabmuupl  u  cxembl: «HaudampHble STanbl
OpraHNYecKoin IBOJIIOLIUNY, «Cxema
o0Opa3oBaHus 3YKapuoOT MyTéM

cumbuorenesa», «CTpoeHue BUpyca»

XapakTepu3oBaTh  HayajbHbIC  JTaIlbl
OPraHUYECKOU 3BOJIFOLIUH.

[TpuBOAMTE TIPUMEPHI apOMOP(HO30B MEPBHIX
OJITHOKJICTOYHBIX OPraHu3MOB.
XapakTepru30BaTh OCHOBHbBIE

MOJIOKEHUST U JI0Ka3aTeJIbCTBA  T'HIOTE3bI
cuMOUMOTeHe3a.

I[OK&BI:IB&TI) IMMOJIyaBTOHOMHOCTD
MI/ITOXOH)IpI/II\/'I " I1aCTHU A, UX MPOUCXOKACHUEC
OT IMPOKAPHUOTHYCCKUXKIICTOK.

ﬂeHaTI) BBIBO/IbI (0] 3HAYCHUU
BO3HUKHOBEHHUS (OTOCUHTE3A,

dopMupoBaHust gnpa JUid  JalibHEHIIEro
Pa3BUTHS KU3HU HA 3eMJIE.

XapaKkTepu30BaTh TUIIOTE3BI

MIPOUCXOXKACHUS BUPYCOB

4.5

DBOJIIOLHS SYKApUOT

HponcxomneHHe MHOTI'OKJIETOYHBIX
OPraHnu3MoB. Bo3HUKHOBEHHE OCHOBHBIX
T'pyIin MHOT'OKJICTOYHBIXOPIraHU3MOB.

JlemoHCTpamumn

IlopTpet: N. 1. MeuHUKOB.

Tabmunel U cxembl: «HagannbHple 3Tambl
OpraHUYecKOr IBONIOLUNY, «CHUCTEMA KUBOU
IIPUPOIBDY

PaCKpBIBaTB COACPIKAaHUC TCPMHHOB H

MOHSTHM: IIPOKAPHOTHI, 9YKAapHOThI,
MHOTI'OKJICTOYHOCTD, cricnuaJm3alus
KJICTOK, BUPYCBI.

XapaKTepI/I3OBaTB IMPOUCXOKIACHUC

MHOTOKJIETOYHBIX OPraHU3MOB.

CpaBHUBATh 0COOEHHOCTH

SYKapUOTHYECKMX M MPOKAPUOTUUECKHUX
OpraHu3MOB.

Ha3zbiBaTh 0cHOBHBIE apOMOP(HO3BI
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JYKapHuoT U OLICHUBATh UX 3HAYCHUE JIs
JAIbHENIIET0 PA3BUTHS )KU3HU

4.6 OcHoBHbIE JTarnbl OcHOBHBIE  3Tambl  3BOJIOLNUM  BbICIIMX | PackpbiBaTh  cojep’kaHUE  TEPMUHOB U
IBOJIIOLIUU pacTeHHil. OcHoBHbIE apoMop(]o3bl | MOHATUI: BOAOPOCIH, PUHHODUTHI, MXH,
PacTUTENBHOTO MUpa pactenmii. BbIxon pacreHuil Ha cymly. | HaloOpOTHUKOOOpa3HBIE, CEMEHHbIE

[losiBnenue CHOPOBBIX  pacTeHUi U | NAaOPOTHUKH, FOJIOCEMEHHBIE,
3aBoeBaHME UMH cyliu. CeMeHHbIE PACTEHUsS. | IOKPHITOCEMEHHBIE, Oecronoe
[TpoucxoxaeHne BETKOBBIXPACTEHUH. MoKkoJeHue  (CrmopoduT),  MOJIOBOE
JdemMoHcTpanuu nokoJieHue (rameTodur).

Tabmuupl  u  cxeMbl:  «ApoMopdo3bl [Tepeuncnars OCHOBHBIE 3Tarnbl
pactenuit», «PuHnopuTh», DBOJIIOLMA  PACTUTEIBHOTO MHupa.
«OHOKIIETOUHBIE BOJAOPOCTNY, HaspiBath  OCHOBHBIE  apOMOP(HO3bI
«MHOTOKIIETOYHBIE BOJIOPOCIIH, pacTeHui n OIICHMBATbH nx
«Mxny, «ITanopoTHUKNY, 9BOJIFOLIMOHHOE 3HAYCHHUE.
«lomocemennble  pacrerms»,  «Opramppr | CPaBHUBATH 0COOCHHOCTH ~ CTPOCHHS
IBETKOBBIX PACTEHUI». PacTEHU Pa3HbIX OTICIIOB
Oo6opynoBanue: repbapuu  pacTeHUI

pa3IMYHBIX OT/ENIOB.

IIpakTnyeckasi padora

«M3ydeHne  OCOOCHHOCTEW  CTPOCHHS

pacTeHUil pa3HbIX OTIEIOBY

4.7 OcHoOBHbIE ATanbl OCHOBHBIE ~ 3Talbl  3BOJIIOIUHU PackpbiBaTh  conepkaHME  TEPMHUHOB U
3BOJIIOLIUHU YKUBOTHOTO KUBOTHOTO Mupa. OCHOBHbIE MOHATUW:  MpOCTeHIIne,  IJIACTUHYAThIE,
MHpa apoMopdo3bl  KHUBOTHBIX.  Benjckas KUIIIEYHOTIOJIOCTHBIE, IUIOCKHE 4YEpBH,

¢ayna. KemOpuiickuii B3pbIB —
HOSIBJIEHHE COBPEMEHHBIX THIIOB.

YJICHHUCTOHOTUEC, pBI6BI, 3€MHOBO/IHEIC,

MMPECMBbIKAIOIINECS, IITULBI,
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IIepBble XxopaoBble KuUBOTHBIE. JKU3HB B
BOJI€. DBOJIIOLUS TIO3BOHOYHBIX.
[Ipoucxoxneane ampubuii  u
pentunui. [Iponcxoxaenue

MJICKOITUTAKOIIUX )51 IITHII. HpI/IHIII/IH
KITFOUEBOTO apomopdo3a. OcBoenue
0€eCII03BOHOYHBIMA n IIO3BOHOYHBIMU

YKUBOTHBIMU CYIIIH.
JdemMoHcTpanuu

Tabmumel  u  cxeMbl: «CxemMa pa3BUTHSA
YKUBOTHOTO MUpPay, «ApoMopho3bl
JKUBOTHBIX», «[Ipocreiimme»,

«KHII1€YHOOJIOCTHEIEY, «ITmockue
yepBu», «UneHucToHoTHEY, «PHIOBD,
«3eMHOBOIHBICY,

«IIpecmbikaromuecs», «[ITHIBIY,
«Mnexonuraromuey. O0opyaoBaHue:

KOJUIEKIIMM ~ HACEKOMBIX;  BJIa)KHbBIE
npernaparbl
KUBOTHBIX;  PAKOBHHBI  MOJIJIIOCKOB;

KOJUIEKIIUU UTJIOKOXKHUX; CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX; 4ydesla MTHUL] U
3BEpEH.

IIpakTnyeckas padora
«M3ydyeHnne  0coOOCHHOCTEH
MTO3BOHOYHBIX JKUBOTHBIX)

CTPOCHUA

MJIEKOIIUTAIOIIKE, JKTOAEPMA, DBHTOJEpMa,
Me30/lepMa,  ABYCTOPOHHSS ~ CUMMETpHS,
TEIJIOKPOBHOCTb.

IlepeunciiATb  OCHOBHBIE  ATaIbl
IBOJIIOLIUH KUBOTHOTO MUDA.

Ha3siBaTh OCHOBHBIE npeaganTanum,
CIIOCOOCTBOBABILIME BBIXOJY >KMBOTHBIX Ha
cymy.

OueHuBaTh 3HAUYE€HUE pA3BUTHSA HEPBHOU

CHUCTEMbI IJIs1 HpI/ICHOCO6HeHI/I$I JKUBOTHBIX K
YCIOBHUSIM OKPYKAIOLIEH CPEJIbI.

OOBICHATH IMPUYUHBI SBOJIFOIITMOHHOTI'O
paciBeTa HaCEKOMBIX, KOCTHBIX PBIO, ITHIIL,
MJIEKOTIUTAOLIUX
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4.8

PazButue xusHu Ha
3emite

PazButne xu3HM Ha 3emie MO 3paM U
MepuoJiaM: apxeu, MNpOTEepO30i, MaAIEe030i,
Me30301, KaifHo30U. OO0Imas XapakTepucTHKa
KIUMaTa M TEO0JIOTMYECKHUX  IPOLIECCOB.
[losBnenne u  pacuBeT  XapaKTEpPHBIX
OpraHU3MOB.

VYrineobpazoBaHue: €ro YclIoBUA H
BJIMSIHUE Ha ra3oBbIi COCTaB
aTMoc(hepsl.

MaccoBble BEIMUPAHHS —

9KOJIOTHYECKHE  KPHU3UCHI  MPOILIOTO.
[IpyumHabBl W CHEACTBHUA  MAacCOBBIX
BbIMHUpaHuii. COBpEMEHHBIN

9KOJIOTHYECKUNA KpPU3HC, €r0 OCOOEHHOCTH.
[Tpob6nema coxpaneHUIOMOpa3HOOOpa3us Ha
3emute.

JdemoHcTpauuu

Tabmuipl u cxeMbl: «Pa3BuTHe >XH3HU B
apxeiickoil spe», «Pa3BuTue IKH3HM B
MPOTEPO30HMCKOM Ape», «PazBuTue KM3HU B
MaJIe030MCKOM Ipey,

«Pa3BuTHE XKM3HU B ME3030MCKOU 3pE»,
«Pa3BuTHE )KU3HU B KAWHO30HMCKOMUIPE»

PackpeiBaTh  conepkaHUE TEPMUHOB U
ITOHSATUN: apxem, apxe0akrepuu,
[IMaHOOAKTEPUH, TMPOTEPO30M,  IMaaeo30i,
KeMOpHui, OpJIOBUK, CUIYp, JEBOH, KapOoOH,

epMb, Ilanres, Teruc,  TpPUIOOUTHI,
PUHUO(UTEI,

PaKOCKOPIHOHBI, MaHIUPHBIC pHIOHI,
KOTHJIO3aBPhlI, ME30301, T'ongBana,

JlaBpa3usi, Tpumac, wpa, Mel, XBOWHBIE,
THHKTOBBIC, CaroBHUKOBBIC, OCIIEMHUTHI,
aMMOHUTBI,  JUHO3aBPBI,  ApPXEONTEPHUKC,
MMOKPBITOCEMEHHBIE,

KalHO301, ITaJIcoreH, HEOTCH,
AHTPOTIOTEH,  MacCcOBO€  BbIMHpaHHE.
XapakTepu3oBaTh pa3BUTHE KWU3HH Ha
3emJie 1o pam U MepruoaM.

YcranaBiauBaTh 3aBUCHMOCTH MEXKTY
r'eOJIOTHYSCKUMHU MPOLIECCAMH,
W3MEHEHUsSMH KJIMMaTa W IpoIeccaMu B
KUBOU IIPUPOJIE.

OOBACHATH MIPUYHHBI paciera
CUCTEeMAaTHYECKUX TPYII OPraHu3MOB B
Pa3IMYHBIC 3PBI U IEPUOIBI.
AHanu3upoBaTh NPUYUHBI M CIEJACTBUSA
MacCOBBIX BBIMUPAHHUH.

Has3piBaTh 0CHOBHBIE apOMOP(O3BI
pacTeHH U )KUBOTHBIX.
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[TpuBOAUTE IPUMEPHI MTEPEXOTHBIX (HOPM
OpraHu3MOB.

AHaMM3UpOBaTh  IMyTH  PEIICHHUS
po0JIeMbI COXpaHEHUS
O6ropazHooOpa3us Ha 3emiie

CoBpemeHHas cucrema |2 CoBpeMeHHas cUCTEMa OpPraHMYecKoro Mupa. | PackpeiBaTh  colepKaHWe TEPMUHOB U
OpraHMYEecKOTo MHpa [IpuHnunsl  knaccu(UKaUM — OPraHU3MOB. | MOHSATHH:  OaKTepHH, apXeu,  BBICIINE
OcHOBHBIE CUCTEMaTUYEeCKue IPYNIBL | pacTeHUs, 3€1EHBIE BOJOPOCIIH,
opranu3moB./lemoHcTpanuu OarpsiHKH, Oypbie BOJIOPOCIIH,
Ta6m/1u1>1 U CXEMBI. ((COBpeMeHHaSI MOXOBH/IHBIC, MarnopoTHUKOBUAHEIC,
CHUCTEMA OPraHU4YCCKOI0 MUpPa» XBOIICBHUIHBIC, IJIaYHOBHU/HBIC,
rOJIOCEMEHHBIE, MOKPBITOCEMEHHBIE,

MPOTUCTHI, KUIIEYHOTIOJIOCTHBIE, IMIOCKHE
YEepBH, KPYIJIbIE YEPBH,

KOJbYaThle  YEpBH,  WIEHUCTOHOTHE,
MOJUTIOCKH,  WIJIOKOKHE,  XOPJOBBIE,
rpuObl, TUIIATHUKY, BUPYCHI.
XapakTepu3oBaTb COBPEMEHHYIO CHUCTEMY
OpPraHUYecKOro MHpa; Ha3blBaThb OCHOBHBIC
CUCTEeMaTHYECKUETPYIIbl OPraHU3MOB.
OOBACHAT,  NPUHIUNBI  Kilaccuukanuu
OpraHU3MOB.

[lepeuucnsatb  OCHOBHBIE  IPU3HAKU
MIPOKApPUOT, PACTEHUH, KUBOTHBIX,

rpuOOB, KPACHBIX U OYPHIX BOJOPOCTEH.
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IIpuBOUTE IPUMEpPHI NIPEACTABUTEIIEH

OCHOBHBIX  CHCTEMAaTHYECKHX TPyl
OpraHu3MOB
Hroro yacos no teme 15
S Tema «IIpoucxoxaeHue 4e10BeKa — aHTPONOIeHe3»
5.1 Antponosiorust  — 1 Pazmenst u 3amauM  aHTPOINOJIOTHH. PackpeiBaTh  copepkaHME€  TEPMHUHOB U
HayKa O 4eJIOBEKe Meroas! aHTPOIIOJIOTHN. NOHATHM:  aHTpomoJiorusi,  MopdoJorus,
JdemMoHcTpanun AHTPOIOTeHe3, aHTPOTIOMETPUSI,
Tabmumpl  u  cxembl: «MeToibl PEKOHCTPYKIHS, apXeOoJIOTHS,
AHTPOTIOJIOTUI. ATHOTrpaduslL.
OobopynoBanue: MYJISDKA HaspiBate paszgensl u  3amauyu
OKaMEHEeJOCTeH, MpeMEeTOB AHTPOIIOJIOTHH.
MaTepuaIbHOW  KyIbTYypbl  MPEIKOB XapakTepu3oBaTb METOJAbl AHTPONOJOTUH H
YEJIOBEKa; dhoTorpadun Haxo0JI0K CpaBHUBATh UX MEKyCOOOH.
MCKOMAEMBbIX OCTaTKOB YEJIOBEKa Bbiaenste BOIpPOCHI 3BOJIONMH YEJOBEKa,
HCCIIeTyeMbIE TP TOMOLIU
pa3IMYHbIX METOJIOB
5.2 Pa3Butne 1 CraHOBJICHHE TMPEACTaBICHUN O PackpeiBaTh cojaep:kaHue TEPMHHOB H
MIpeICTaBICHU I MPOUCXOXKACHUU YeloBeKa. MOHITHI: aHTPOIIOTEHHAs TEOPHs, TPYAOBas

(¢} IIPOUCXOKACHUU

YCJIIOBCKA

Penurunosneie Bo33peHus..
CoBpeMeHHbIE HAyYHbIE TEOPUH.
JdemoHcTpaunu

Hoprper: Y. Jdapsun. TaGauubl u
cxeMbl: «MeToabl

AHTPOIIOJIOT U

teopusi, Homo sapiens.

OuenuBath BkiIaa Y. JlapBuHa B
pPa3BUTHUE NIPEACTABICHUI

0 MIPOUCXOKICHUU YeJI0BeKa.
ApPryMeHTHUpPOBAHHO KPUTHUKOBATh
PEIUTHUO3HBIE NTPEACTABICHUS
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O0opyaoBanue: MyJSDKU  OKaMEHEJIOCTEH,
PEeIMETOB MaTepHuaIbHON KYJbTYPHI
IPEIKOB YEIIOBEKA; PENPOTYKIIHH
(dororpadumn)kapTuH ¢ MH(POIOTUICCKUMH U
OMONIEHCKUMU CIOKETaMH

MIPOMCXOXKICHUS YeTIOBEKa

O IPOUCXOXKACHUM 4YEIOBEKa C IO3ULHHU
€CTECTBEHHBIX HaYK.

XapakTepu3oBaTb  HAy4HbIE  TCOPHUHU
IIPOUCXO0XKACHUS YEJIOBEKA

53

Mecto 4enoBeka B
CHUCTEME
OpPraHUYECKOTO MUPA

CXOICTBO 4YejoBeKa C  JKHBOTHBIMU.
CucreMaTH4eckoe IIOJ0XKEHUE YEIIOBEKA.
CBHUAETENLCTBA CXOICTBA 4YEIIOBEKA C

JKUBOTHBIMU: CpaBHUTECIbHO-
MOpPQOJIOrHYecKre, 3SMOPUOJIOTHYECKUE,
(buzmotoro- OMOXUMUYECKHUE,
HIOBEICHYECKHE.

OTanums 4enoBeka OT JKUBOTHBIX.
HpHMOXO)K,Z[eHI/Ie N KOMIIJICKC

CBsA3aHHBIX C HHM [IIPHU3HAKOB. PazBuTne
I'OJIOBHOI'O MO3ra H BTOpOﬁ CHTHAJIbHOM
CHUCTCMBI.

JleMmoHCTpamun
Tabmuuel U cxeMmbl: «['0JIOBHOII MO3r
YeJIOBEKAY, «YenosexooOpa3HbIe

00e3bsiHbI», «CKeNeT ueaoBeKa u

CKeJeT ImuMmnaH3e», «PymIuMeHTsl U
aTaBU3MBD».

Oo0opynoBaHue: CKEIET YEIOBEKA;
MOJIeTIh Ueperia 4eJIoBeKa 1 uepena

PackpeiBaTh conep:kaHWEe TEPMHUHOB H
MOHATUW:  PYOIUMEHTBl Yy  4YeJIOBEKa,
aTaBU3MBbI y 4EJIOBEKA,

PSAMOXOXKJIEHUE,  BTOpas  CUTHAJIbHAS
CUCTEMA.

OnpenensaTh CHCTEMaTHYECKOE

TIOJIOXKEHHE YEIOBEKA B OPraHUIECKOMMHUPE.
BBISIBIATE  4epTHl CXOACTBA U Pa3IHUMS
YeJI0BeKa U )KUBOTHBIX.

Xapakrepu3oBarth CBUJICTEIIbCTBA
CXOJICTBA  4YEJIOBEKA W  JKUBOTHBIX
(cpaBHHTEIEHO-MOP(HOJIOTHYECKHE,
AMOPHUOJIOTUYECKHE, buzuosoro-
OHOXMMHYECKHE, MOBE/ICHYECKHE).
[lpuBoAMTH TpUMEPHI aTaBU3MOB U
PYAMMEHTOB Y YEJIOBEKa.

OnuceiBaTh ~ MPU3HAKH  YEJIOBEKa,
c(hOpMHUPOBABIIHECS B CBS3H

C IpeBECHBIM 00pa30M KHU3HU MPEKOB
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MIMMIIaH3€, MOJCJIb KMCTHU YCIOBCKA HKHUCTHU
HIMMIIaH3€C.

JlabopaTopnas pabdora

«3yuenne  ocoOeHHOCTEN  CTpOEHUs
CKEJIeTa YeJIOBEKa, CBA3aHHbIX

C IPAMOXOKIACHUCM»

U TIPSIMOXOXKICHUEM.
BbisBisATE  mpUUMHBL  0COOEHHOCTEH
CTpOEHUS Yeperna yeloBeKa

[0 CPaBHEHHUIO C YEJIOBEKOOOpa3HBIMU
00e3bsiHaMH.

CpaBHUBaTh  OpYAMHHYIO  JAESTEIHHOCTDH
YeJ0BeKa U KUBOTHBIX.

CpaBHHMBaATh 0COOEHHOCTH BBICIIIEH

HEPBHOM JEATENBHOCTH 4YEJIOBEKa U

JKHNBOTHBIX

54 JBwKylmpe  CHIIBI JBrxymue CUJIBI (paxTopsI) PackpeiBaTh conepkaHWe TEPMHHOB H
(daxTops) aHTPOIIOT€HE3A: Ouosiornyeckue, MOHITHI: HACIEeICTBEHHAs W3MEHYUBOCTb,
aHTPOIIOTeHE3a COLIMAJIbHBIE. CooTHo1IEHNE €CTECTBEHHbIN oTO0D, opyauiHas

OMONOTMYECKMX U COLMAIBHBIX JESITeIbHOCTD, TPYNIIOBOE COTPYIHUUYECTBO,
(hakTOpOB B aHTPOTIOTCHE3E. 0011IeHHE, PeYb.
JeMoHcTpanumn XapakTepu3oBaTh  JABMXKYLIME  CHJIbI
TaOmuubl ¥ cxeMmbl: «JIBHXKyliMe CHIIBI | aHTpOIIOreHe3a:  OMOJIOTMYECKHe U
aHTPOTIOTE€HE3ay. CoLlMaJIbHbIE
Oo0OopynoBanue:  MyJISDKA — IIPEAMETOB
MaTepHalbHON KYJIbTYpbI IIPEIKOB
yesoBeKa

55 OcCHOBHBIE  CTaJUH OcHOBHBIE CTaguM aHTpororeHe3a. Pannue | PackpeiBaTh  cojepkaHMe TEPMUHOB U

AHTPOIIOTCHE3a

4eloBeKooOpa3Hbie 00€3bIHBI(MIPOKOHCYIIB)
U paHHHE TOHTUABI — OOIIKe WPEeaKu
4YeloBEeKOOOpa3HbIX 00€3bsH MW JHOJEH.
ABCTpaIONTUTEKU —

JIBYHOTHE IIPEAKU JItoAeH. HemoBek

MIOHATUN: aBCTPAJIOINTEK, Yenosex
YMEIbIH, Yenosek IPSAMOXO AU,
YenoBek  reiaenpOeprckui, UYenosex

HEAaHJIEPTAIIbCKUI, KPOMaHbOHEII,
JICHUCOBCKHUM yesloBek, YeloBek
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yMeNblid, TepBbIE  HM3TOTOBJICHUS
opynuii Tpyaa. Yenosek

IPSAMOXOSIMI U IIEPBBIN BBIXOJ JIOACH 3a
MpeaeIbl Adpuxu. UYenosek
reiaenbOeprckuii —  o0mmil  mpenok
HEaHJIEPTAIbCKOTO YeJOBeKa M YeJIOBEKa
pasymHoro. YenoBeKk HeaHIIEpTaIbCKUN Kak
BHJ JIOJIEH XOJIOJHOTO Kianmara. UemoBek
pa3yMHBIN COBPEMEHHOTO THIIA,
JICHHUCOBCKHH YEI0BEK, OCBOCHHE
KOHTHHEHTOB 3a TmpeaenamMu  AQpukH.
[TaneoreneTrka u majgeoreHOMMKA.
JdemMoHcTpanuun

Hoptpertst: JI. JIuku, S. A. Porunckuii, M. M.
['epacumoB.

Tabuuipl u cxXemMbl: «DBOJIOIIMOHHOEIPEBO
YEJI0BEKa», K ABCTPAIOIUTEK,

«Henosek YMEIBI, «YenoBek
MIPSMOXO IS, «JlenncoBckui
yenosek», «Heanaepranbusy,

«KpomanboHIby, «IIpenku uemoBekay.
Oo6opyaoBanue: Mojenu Topca
MIPEAKOB YEJIOBEKA; MYJISDKH IPEIMETOB

MaTepUuaIbHOW  KYIbTYpbl  MPEIKOB

YCJI0BCKa

pa3yMHBI  COBPEMEHHOIO  THIIA,
I1aJICOTCHETHKA.

XapakTepu3oBaTb ~ OCHOBHBIE  CTaJWH
aHTPOIIOreHe3a.

Breisasiars MIPOTPECCUBHBIE  YEPTHI,

MOABUBIIMCCA Yy NTPCAKOB 4YCIOBCKA Ha

Pa3HBIX CTAUAX aHTPOIIOTEHE3A.
IIpuBoauTH IIPUMEPBHI

WX aHTPONOMETPUYECKHE JaHHBIE, 00pa3
KW3HU W opymus Tpyna. CpaBHUBATh
MpeCcTaBUTENEH OCHOBHBIX cTaguit
aHTPOIIOTEHE3a

MpeACTaBUTENEN
OCHOBHBIX CTaJMi aHTPOIIOT€HE3a: ONMHUCHIBATh
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5.6 OBoJronus OBOJIIOLMS  COBPEMEHHOI'O  4EJIOBEKa. PackppiBaTh cozxepkaHu€ TEPMHHOB U
COBPEMEHHOI0 EcrecTBenHblii  0TOOp B HOMJSIHAX ITOHATUN: MYTallMOHHBIN rpouecc,
YesioBeKa yeloBeka. MyTalMoHHBIA Ipouecc U noJMMop(u3M, TMOMYJISLUOHHBIE BOJIHBI,

nomumopdusm. [lomyssioHHBIE BOJIHBL, Jpeiid reHoB, MUrpanus,
nperid TeHOB, MUTpaIs U «3(pdext ocHOBaTENSI.
«©ddekr ocHoOBaTeNs» B MOMYJSIUAX XapakTtepu3oBaTh  POJb  €CTECTBEHHOTO
COBPEMEHHOTO YEJIOBEKA. oTOOpa B  MOMYJIALMSIX  COBPEMEHHOTO
JdemoHcTpauunu YEJI0BEKa.
Tabmuel 1 cxembl: «Otanbl 3Bojouuu | OLEHHUBATH POJIb MYTAIlMOHHOTO TMpoIliecca,
YeJI0BEKa» MNOMYJISIIMOHHBIX ~ BOJH, Jpelda TeHOB,
Murpauuy, <«3¢dekra  ocHOBaTeNs» B
HBOJIIOLIMM ~ TIOMYJSUUNA  COBPEMEHHOTO
YyeJloBeKa.
[TpuBoIUTH pUMEpPBI (hakTopoB,
CIIOCOOHBIX  BBI3BaTh  MOMYJSIUOHHBIE
BOJIHBI B 3BOJIIOIIMM COBPEMEHHOTO
YyeJloBeKa

5.7 YenoBeueckue pacsbl. Yenoseueckue pacwl. Ilonsatue o pace. | PackpbiBaTh  cojepkaHHe TEPMUHOB U
MexIuCcIuIuIMHapHbIe Bbonbune pacst: €BpOIICOMIHASA | MIOHATHI:  paca,  pacoreHes,  pacusw,
METO/IbI aHTPOTIOJIOTUHU (eBpazwmiickas), aBCTPAJIO-HEIPOUIHASA | COIMAIbHBIN JapBUHHU3M.

(’xBaTopuanbHas), MOHIOJIOMIHAs | XapakTepu30BaTh IPU3HAKK OOJBIIMX pac

(a3maTcko-amepukaHckas). Bpems u mytu
pacceneHus 4elloBeKa 10 IulaHeTe. EMuHCTBO
YeJI0BEYECKUX pac. Hayunas
HECOCTOSITENIBHOCTh Pacu3Ma.
[Ipucnocob1eHHOCTH YeIoBeKa

K Pa3HBIM YCJIIOBHSIM OKpYXKaroIlen

YeJIOBEKA: EBPOICOUIHON  (€Bpa3HICKOM),
aBCTPANIO-HETPOUAHON  (IKBATOPHAIILHOM),
MOHTOJIOUIHOH (a3UaTCKO-aMEPHKAHCKOH).
BrIsBiATE NpUYMHBI BOSHUKHOBEHHUS
YEJI0BEUYECKUX pac.
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cpeapl. BnusHue  reorpaduueckoit
cpensl U aperida reHoB

Ha Mopdosoruio u  (GU3NOIOTHIO
YeNIoBeKa.

MeXIMCUMIUIMHAPHBIE  METOJbl B
¢uznueckoit (buonornueckoii)
AQHTPOTIOJIOTUN. DBOIIOIUOHHAS
AQHTPOTIONIOTUSL W TAJICOAHTPOTIOIOTUs

YEJIOBEYECKUX MOMYJIISLIHAN.

BI/IOCOHI/I&J’IBHBIG HUCCJIe10BaHUsA
npupoJpl  4enoBeka.  MccimenoBaHue
KOABOJIIOLMH OMOJIOTUYECKOTO u

COIIMAJIEHOTO B UEJIOBEKE.
JdemoHcTpaunu

Tabauiel U cxeMbl: «Packl yeoBeKay.
IIpakTnyeckasi padora

«3yuenue JKOJIOTUYECKUX  ajamnTanui

YCJIIOBCKa»

[IpuBoauT,  HpUMEpPBHl  aJaNTUBHBIX
IIPU3HAKOB y IIpEeICTaBUTENEN
4eJI0BEYECKHX Pac.

[IpuBouTh  CBUAETENBCTBA  €IUHCTBA
IPOMCXOXKACHUS ~ 4YEIOBEYECKUX  pac.
ConocTaBisATh aJaTUBHBIE THIIBI JIIOJEH C
pPacoBBIMU MPU3HAKAMH.
Jloxa3pIBaTh Hay4HYIO
HECOCTOATENIBHOCTb pacu3Ma

Htoro yacos no teme

10

6 Tema «IKOJIOTHsI — HAYKA 0 B3AMMOOTHOIIEHUSIX OPTaHU3MOB M HAJOPraHM3MEHHBIX CHCTEM € OKPY KA LIei
cpenon»
6.1 3apO)KI[eHI/Ie 3ap())K)1eHHe W pa3BUTHE DKOJIOTUHA PaCI(pBIBaTB CoaCpKaHUE TEPMUHOB U
Pa3BUTUEC OKOJIOTUH B TpyZax A. FYM6OHLI[T3, K.®. Pyﬂbe’ H.A. MMOHSTHI: OKOJIOI'Hu4, AyTIKOJIOT U,
CeBepu()Ba’ 9. FeKKeHH, CHHOKOJIOTHUA, OSKOJOTI'uA COO6H_ICCTB u

A. Tencmn, B.H. CyxauéBa. Pasmensl u
3a/1a4M 9KoJ0ruu. CBSA3b HKOJIOTHH
C IpYIrMMH HayKaMH.

9KOCHUCTECM, DKOJIOTHSA BUAOB U HOHy.]'IHLIPIfI.
XapaKTCpI/I3OBaTB OCHOBHBIC 3TaIlbl

124



JdemMoHcTpanuu

Hoptpetsl: A. I'ym60aB1T,

K. ®. Pynwe, H. A. CeBep1ios,

3. I'ekkenb, A. Tencnu, B. H. Cykaués.
Tabmuuel u  cxembl: «Pa3zeiisl
9KOJIOT U

3apOXKIEHHUS. U Pa3sBUTUA DKOJIOTHHM Kak
HAYKH.

[IpuBomuTe  mpUMEpPHl  OOBEKTOB
U3Y4YEHHUS DKOJIOTUU.

Ha3piBaTh OCHOBHBIE 3a/1a4y, CTOSLIUETIEPENT
Y4EHBIMU-DKOJIOTAMH.

YcraHaBIMBaTh B3aMMOCBS3b DKOJIOTHN

C ApYrUMH HayKaMHU

6.2

MeTo 1Bl DKOJIOTHH.
3HaueHne
SKOJIOTHYECKUX 3HAHWH
JIUTS 9eI0BeKa

Metoner  sxosormu. IlomeBbie
HaOMIOZCHUSI. DKCTIEPUMEHTHI B
9KOJIOTUH: TIPUPOTHBIE U

nabopatopHele. MogenupoBanue B
3KOJIOTUA. MOHUTOPUHT

OKpyXKalolllel  cpeibl:  JIOKAJIbHBIM,
PErHOHAIBHBIN U TJIOOATBHBIN.

3HadueHNE HKOJOTMYECKHUX 3HAHUU IS
JeJloBeKa. DKOJOTUIECKOE
MHPOBO33pEHHE KaK OCHOBAa CBs3ei
YEeJI0BEUECTBA C IPUPOJION.

dopMupoBaHue 3KOJIOTUYECKOU
KYJIbTYpbI u 3KOJIOTUYECKOU
rPaMOTHOCTH HaCEJICHUSI.
JlemoHCTpamumn

Tabmuiel U cxXeMbl: «MeTOoIbI

OKOJIOTHHN», «Cxema MOHUTOPHHTA

OKpYXarollen Cpeab».

PackpeiBaTh conepkaHWe TEPMHUHOB H

TTOHSITHIA: ITOJICBEIE HaOJIIOJICHUS,
MOHUTOPHHT OKpYKaromen cpensl,
MOJICTTUPOBAHUE, 9KCIICPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu3oBaTh ~ METOJBI  JKOJIOTHH.
[TpuBOIUTH TIPUMEPBI MOJIEBBIX

HaOJIIOJIEHUI B DKOJIOTHH.

BbIABISITE  0OCOOCGHHOCTM ~ MOHUTOPHHTA
OKpY>Kalollle cpe/ibl Kak MeToa
9KOJIOTMYECKUX MCCIICTOBAaHUM.
O00CHOBBIBATH 3HAYEHHE

SKCIEPUMEHTOB B JKOJIOTHYECKHX
HCCIICIOBAHUSIX.

CpaBHHMBaTh J1TaOOpATOPHBIE W TMPUPOJIHBIC
OKCHEPUMEHTBI KaK METOJbl DKOJOTHMUYECKUX
HUCCIICIOBAHU .

OueHuBaTh 3HaYEHUE MPOTHO3UPOBAHUS
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_J'[aﬁ()paT()pHa;[ paGOTa KaKk MeEToJa DKOJOIMYECKHUX
«3yyeHne  METOIOB  DKOJOTHMYECKUX UCCIIEI0OBAHUM.
HCCIeI0BaHuN» O00CHOBBIBATH HEO00XO0MMOCTh
9KOJIOTUYECKHUX 3HAHUU
JUIsl COBPEMEHHOT'O YeJI0OBEKa
Wtoro yacos no teme 3
7 Tema «Opranusmsbl U cpeaa 00UTaAHUS»
7.1 DKoJoruyecKkue 1 DKOJIOTUYECKHE (bakTopbl u PackppiBaTh conepkaHu€ TEPMHHOB U
(bakTopbl 3aKOHOMEPHOCTH UX JACHCTBUA. MTOHSATHN: JKOJIOTUYECKHAN ¢akrop,

Knaccudukanus IKOJIOTHUYECKUX OHMOJIOTMYECKUI ONTUMYM,
(hakTOpOB: aOMOTHUYECKHE, OTPaHNYUBAIOIINAN (JIMMUTHPYIOIIHIA)
OouoTnueckue,  aHrponoreHsHele.  OOmmue | dakrop.
3aKOHOMEPHOCTH JeHCTBUSA Knaccudummpoats HKOJIOTHYECKUE
skosornueckux  (akropos.  IIpasuio (bakTOpbI MO pa3HbIM OCHOBAHUSIM.
munumyMma (K. lnpenrens, XapakTepu3oBaTh oOmue
IO. JIn6ux). TosiepaHTHOCTB. 3aKOHOMEPHOCTH NeWCTBHUS
OBpUOMOHTHBIE W  CTCHOOMOHTHBIC SKOJIOIHYECKUX (PaKTOPOB.
OpPraHU3MBI. OO0o0cHOBBIBaTh JIeHCTBHE 3aKOHA ONTHUMYMA U
JleMoHcTpanum 3aKOHa OrpaHUYMBAIOLIET0(aAKTOPA.
TaOmuubl ¥ cxeMbl: «DKOJIOTHYECKHE [TpuBOANTH MPUMEPHI: HILTFOCTPHPYIOIIHE
(baxkTopbI». JeiicTBre paBuia MUHHUMYMa,
Oo6opynoBanue: repbapuu u OTPaHUYUBAOIIETO
KOJJIGKIIMM PAacTeHUH M >KMBOTHBIX, dakTropa,  SBpUOMOHTHBIX U

HPUCTIOCOOTICHHBIX K BIIMSTHUIO
Pa3IMYHBIX SKOJOTHUECKUX
(baxTopoB

CTEHOOMOHTHBIX OpraHnu3mMoB
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7.2

AbGuoTnueckue
dakropel. CBer Kak
SKOJIOTUYESCKUI

dbaxTop

Abuortnueckue ¢dakropel. CBer Kak
9KoJIOTHYeCKui akrop. JleiictBue

pPa3HbIX YYacTKOB COJIHEYHOI'O CIIEKTpa Ha
OpraHU3MBl. DKOJIOru4ecKue CpyHIIbI
pacTEeHNN U KUBOTHBIX

[0 OTHOLIEHUIO K cBeTy. CUTHajIbHAas poJib
ceeTa. POTONEPHOIU3M.

JdemMoHcTpanuu

Tabauie! u cxembl: «CBETOBOM CIIEKTPY,
«OKOJOTUYECKHE TPYIIIIBI

KUBOTHBIX [0 OTHOIIEHHIO K CBETY.

Oo6opynoBanmue: repbapun
CBETOJTFOOMBBIX, TEHETFOONBBIX u
TE€HEBBIHOCJIUBBIX pacTeHUI;
CBETOJIIOOUBEIE, TEHETIOOMBEIE "

TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUSI.
JlaGopaTropnas padora

«Brp1siBICHUE MIPUCTIOCOOICHU I
OpPraHU3MOB K BIIUSHUIO CBETa»

PackppiBaTh cojep)kaHu€ TEPMHUHOB U
MOHATHI: CBET, (POTONEPHUOIU3M.
XapakTepu3oBaTh JICUCTBHE CBETa Kak
HKOJIOTMUYECKOTO (paKTopa.

CpaBHuBaTh  JEWCTBHE  pa3HBIX
YYaCTKOB COJIHEYHOI'O CIEKTpa Ha

OpraHU3MBlI.
BEISBISATE 0COOCHHOCTH CTPOCHHUS U
KU3ZHEICATCIILHOCTH pacTeHui pa3HBIX
OKOJIOTHYECKHAX TPYII [0 OTHONICHUIO K
CBETY (cBeTOIIOOMBEIE, TEHETIOOUBEIE,
TEHEBBIHOCIIUBEIE).

[IpuBoguTe TpUMEPBI PACTEHUH  Pa3HBIX
DKOJIOTMYECKUX TPYyNI IO OTHOLICHUIO K
CBETY.

BBISABIATE 0COOCHHOCTH CTPOEHUS U
KU3HEICATEIPHOCTH  JKMBOTHBIX  Pa3HBIX
DKOJIOTMYECKUX TPYII [0 OTHOIICHHIO K
CBETY (JIHEBHbIE, CyMEpEUHbIE, HOUHBIE).
[IpyBOoauTH  HpPUMEPBI  JKUBOTHBIX
pPa3sHBIX JKOJIOTMYECKHX TIpyNIl II0
OTHOLICHMIO K CBETY.

O06ocHOBbIBaTh 3HaYeHUE (HOTONEPUOU3MA B
JKU3HM  OpPraHU3MOB M JUId  IPaKTUKU
CEJIbCKOTO

XO3SIHUCTBa
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7.3

AbuoTtnueckue
(baxTopHI.
Temmepatypa  Kak
9KOJIOTHYECKHUU

dbaxTop

Temmeparypa Kak  3KOJIOTHYECKUU
¢axTop. [leiicTBue TemnepaTypsl

Ha opraHu3mel. lloWkunorepmHble U
FOMOMOTEPMHBIE OPTAaHU3MBI.
OBpUTEPMHBIE U  CTEHOTEPMHbIE
OpraHU3MBlI.

JdemMoHcTpanuu

Tabmunel  u  cxembl: «TemnokpoBHbIE
JKABOTHBIEY, «XO0JIOJHOKPOBHBIE

JKUBOTHBIEY. OobopynoBanue:
repbapun u KOJUICKIIUH
TETUIOJIIOOMBBIX,

3UMOCTOUKHUX, MOPO30YCTOMYHBBIX

pacTeHui; 4ydena MNTUL W 3BEpeEm.
JlaGopaTropHas padora

«BbIsIBIEHHE TPUCTIOCOOICHUI OPraHU3MOB K
BIIUSTHUIO TEMIIEPATYpPhI»

PackppiBaTh cozxepkaHu€ TEPMHHOB U
MOHATUI: TeMIepaTypa,

IOMKWIOTEPMHBIE (X0JI0IHOKPOBHBIE),
rOMONOTEpPMHBIE (TEIJIOKPOBHBIE) OPraHU3MBI,
aHabuos, IBPUTEPMHBIE OpraHU3MBl,
CTEHOTEPMHbBIE OPraHU3MbI, TEPMOPETYIISALIHS.
XapakTepru3oBaTh JICCTBUE
TEeMIIEpaTypbl Ha OPTaHU3MBI.

BbIsBISTE 0COOEHHOCTH CTPOEHUS U
KU3HEIESITEIbHOCTH MOMKUIOTEPMHBIX
(XOJIOAHOKPOBHBIX) U TOMOMOTEPMHBIX
(TETJIOKPOBHBIX) )KUBOTHBIX.

IIpuBoguTe  TpUMEpPHl  MOWKUIOTEPMHBIX
(X010 THOKPOBHBIX) u TOMOMOTEPMHBIX
(TETUTOKPOBHBIX) ’KUBOTHBIX.

BeIsBIATE  0COOEHHOCTH  CTpPOCHMST U

KU3HEACATETHHOCTH TEIUIOII0OUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHui.

[IpuBoauT,  HpUMEpPHI  TEIIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHui.

[IpyBOIUTE TpPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPT'aHHU3MOB.
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7.4 AbuoTtnueckue Bita’kHOCTB Kak 3KOJIOTHYECKUI PackpeiBarth  colepKaHUE TEPMHHOB U
¢baxTopsl. BiaxxHocTh Kak ¢daxrTop. IlpucmocoGnenus pacteHuil K TIOHSITHIL: BJIQKHOCTb, THAPO(UTEL,
3KOJIOTHYECKHH (PaKTO TIOJIEPKAHHIO BOJHOTO GanaHca. rurpouThl,  ME30(UTHI,  KCEPODUTHI,

Kﬂaccﬂcppncauplg paCTeHI/If/'I o KNBOTHBIC: BOJHBIC, II0JIYBOOHBIC,
OTHOUIEHHUIO K BOJIE. Ha3eMHBIE.
TIpHCIIOCOGIEHNS KUBOTHBIX XapakTepru3oBaTh JIEUCTBUE BIIAXKHOCTH Kak
K HU3MEHEHHIO BOJHOTO PEKHMA. OKOJIOTHIECKOTO (haKTOpa.
JleMOHCTpAIMH BBIABISTE 0COOEHHOCTH CTPOCHHS U
Tabmuubl  u  cxempl:  «®Dusmosnornueckue | NASHCACATCILHOCT — PACTCHUM — PasHBIX
AANTALAH KEBOTHBIX. AKOJIOTUYECKUX TPYII TIO OTHOIIEHUIO K
. BOJIE.
OobopynoBanue: repbapud  pacTCHHI, one .
OTHOCSIITAXCS K THTPO(HTaM, [IpuBoauT, TIPUMEpPHI paCTEHUH  Pa3HBIX
kcepoduTaM,  Me3obuTAM,  KOMHATHBIC AKOJIOTUYECKUX TPYNI IO OTHOIICHHUIO K
pacTeHus TaHHBIX TPYII. BOAE.
JlaGoparopHasi pa6oTa BoIABIATH aHATOMHYECKHUE u
«AHaTOMUYECKHE OCOOCHHOCTH paCTEHUI (busuonornyeckue MpHCNoCcObeHHA
U3 PAsHBIX MECT OGHTAHHS KUBOTHBIX K  H3MEHEHUIO  BOJHOIO
pexuma.
[IpuBOUTH pUMEPHI BOJHBIX,
MIOJTYBOJHBIX U HA3€MHBIX )KUBOTHBIX
7.5 Cpem,l oOuTaHus Cpe,[[BI oOuTaHus OPraHnu3mMoB: BOJHas, PaCKpBIBaTB coJiep)KaHUEe TEpMHUHA

OpraHnu3MoB

Ha3eMHO-BO3/IyIITHASI, TIOYBEHHAs, TITyOUHHAsI
HIOJINIOYBEHHAS, BHYTPUOPTaHU3MEHHAsI.
®u3uKO- XUMUYECKUE OCOOCHHOCTH CPe]]

0oOuTaHUS OpraHnu3MoOB.

«cpena oOUTaHuY.

XapakTepu3oBaTh ~ OCOOCHHOCTH  BOJHOM,
HA3eMHO-BO3/IYIIHON, TMOYBEHHOU, TITYOMHHO
MO/MOYBEHHON U BHYTPHOPTaHU3MEHHON Ccpell
oOuTaHus.
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[Ipucniocobnennst OpraHU3MOB K JKU3HU B
pa3HbIX cpeax.

JdemMoHcTpanuu
Tabmunel  u  cxembl: «Cpeabl 0oOUTaHUS

OpPraHU3MOBY.
O6opynoBaHue: KOJUICKIIUU
JKHUBOTHBIX, 06I/ITaI-OHII/IX B  Pa3HbIX
cpemax

CpaBHHBaTh (U3HUKO-XUMHUYECKUE
YCIJIOBHS pa3HBIX CpeJl OOUTaHMUS.

BoiBisITE  uepThl  MPUCTIOCOOJIEHHOCTH
OpraHu3MOB K OOMTaHMIO B  BOJHOH,
Ha3€MHO-BO3/yILIHOM, IMOYBEHHOM,
BHYTPUOPTaHU3MEHHOM cpeslax 0OUTaHHUs.
[IpuBOAUTH MPUMEPHI OPTAHU3MOB,
0o0UTaIOLIUX B Pa3HBIX cpeiax

7.6 buonornueckue buosnornueckue purmel. Bremnue wu PacKkpsIBaTh COJEpIKAHIE TIOHATHS
PUTMBI BHYTPCHHHC PUTMBIL. CyTOqHLIe n «OHOJIOTUYECKUE PHATMBD».
TOANYIHBIC PUTMBI. XapakTepu3oBaTh 0COOEHHOCTH
HpHCHOCOﬁ]’IGHHOCTL OpraHnu3MoOB K BHEIIHUX, BHYTPEHHUX, CYTOYHBIX U
CE30HHBIM H3MCHCHHSIM yCIIOBH TOJMYHBIX  OMOJIOTUYECKUX  PHUTMOB.
JKU3HU. [IpuBoauTH IIPUMEPHI MPOSIBJICHUS
JlemoHcTpaunu OMOJIOTUYECKHX PUTMOB Y  Pa3HBIX
Tabmunpl  u  cxembl: «buosorundeckue OpraHH3MOB.
PHTMBI». BBIABISITE  4WepThl  MPHUCTIOCOOJICHHOCTH
OGopynoBanmue: repbapuu u OpPraHu3MOB K CE30HHBIM HM3MEHEHUSIM
KOJUIEKIIUA PAacTeHUHW M  KUBOTHBIX, YCIIOBHIT JKU3HH.
o0nanarmumx Jepramu OnuceiBaTh CE30HHBIC SIBJICHUS B KU3HU
MPUCTIOCOOJIEHHOCTH K CE30HHBIM OPraHU3MOB, PACIPOCTPAHEHHBIX
HN3MCHCHUAM YCJIIOBUU KU3HU B CBOEUM MECTHOCTHU
7.7 XKuznennoie  (opMsI Kuznennole  QopMBI  OpPraHHU3MOB. PackpbIBaTh CoJEpKAHUE TIOHSATHS
OpraHu3MoOB [TonsiTHe 0 )XKu3HEHHOH Popme. «OKU3HEHHas (hopMa OpraHu3Ma.

XKuznennsie HopMbl pacTeHU:
JIepeBbsl, KYCTAPHUKH, KYCTapHUYKH,

BuISBIATE 0COOCHHOCTH CTPOCHUSA U
KHU3HCACATCIIbHOCTH paCTCHHf/'I Ppa3HbIX
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MHOTOJIETHUE TpPaBbl, OJHOJETHUE TPABBI.
JKUBOTHBIX:
TUAPOOUOHTHI, T'€OOMOHTBHI,  a3POOUOHTHI.

Kuznennsie bopmbI

OcoOeHHOCTH cTpOeHUs HoOpa3a KU3HH.
JdemMoHcTpanuu

Tabmuubl 1 cxembl: <«KU3HEHHBIE
dbopmbl  pacteHuity, <« OKu3HeHHbIE
(OpPMBI JKUBOTHBIX).

OobopynoBanue: repbapuu u

KOJIJICKIINH paCTeHI/Iﬁ U JKHUBOTHBIX

Pa3IUYHBIX KUZHEHHBIX POPM

KU3HEHHBIX (popM.

IIpuBomuTh HpUMEPBl PACTEHUM  Pa3HBIX
JKU3HEHHBIX (QOPM.

BbIsSBISATE 0COOEHHOCTH CTPOEHUS U
JKU3ZHEJEATEIIbBHOCTH  JKUBOTHBIX  pa3HbIX
KU3HEHHBIX QOpM.

[IpuBoUTE  MpUMEpPHI  KUBOTHBIX
Pa3HbIX )KU3HEHHBIX (popM

7.8

buotnueckue paxTopsr

buotnueckne  daktopel.  Bumbl
OMOTHYECKNX B3aNMOIEHCTBUI:
KOHKYPEHIIUS, XUITHUYECTBO, CAMOHO3 M €TI0
dhopwmel. Tlapazutusm,

KOOTIepaIus, MyTyallu3m,

KOMMEHCAJIU3M (KBapTHUPAHTCTBO,
HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJICHCTBHSI (TOMMYECKHE, (POPHUECKHE,
(dabpuyeckue).  3HaueHHE  OMOTHYECKHUX

B3aHMMOJICHCTBHI JUTSE CYyLIECTBOBaHUS
OpraHu3MoB B cpeae oOutaHus. [IpuHIMI
KOHKYPEHTHOI'O UCKIIFOUEHUS.
JdemoHcTpaunu

Tabaunel ¥ cXeMbl: «IKOCHCTEMA

PackpeiBaTh  conep)kaHWe ~ TEPMHHOB U
MOHATUN:  KOHKYPEHIIMs,  XWIHUYECTBO,
Mapa3uTU3M, MyTYaJIH3M,

KOMMEHCAJIN3M, HeTpopUIEeCKue
B3aUMOJCUCTBHUA.

XapakTepu3oBaTb  BHUIBI  OMOTHYECKUX
B3aHUMOJCUCTBHUI.

OOBSACHATH  CYIIHOCTh  KOHKYPEHIIHH,
XUIHUYECTBA, Mapa3uTu3Ma, MyTyalu3Ma,
KOMMEHCAJIM3Ma.

[IpuBoaUT,  TpHUMEpPHI  OPraHU3MOB,
YYaCTBYIOIINX B OMOTHYECKHX
B3aNMOJICHCTBHSIX pasHbIX THIIOB.
O1eHUBaTh 3HaYEHHE OMOTUYECKUX
B3aUMOJCHCTBUI AJIs CYLIECTBOBAHUS
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HIUPOKOJIMCTBEHHOTO JIECa»,
«DKocHCTEMa XBOMHOTO JIeCay,
«enu nutanusy, « XUITHAICCTBOY,
«ITapasutuszm», «KonkypeHnuus»,
«CumOuno3y, «KoMMeHcamu3My.
OdbopynoBanue: KOJUICKITUHT
YKUBOTHBIX, Y4aCTBYIOIIHX

B Pa3IUYHBIX OMOTUYECKHUX

oOurauus.
MIPUHITATIA

OpraHu3MOB B cpene
OOOCHOBBIBAThL  JEHCTBHUE
KOHKYPEHTHOTO MCKJTFOUCHUS

B3aUMOJCUCTBUAX
Hroro yacos o reme 0
8 Tema «Iko0J10rusi BUAOB M MOMYJISALIAI»
8.1 OKOJIOTHYECKIE 3 DKOJIOTHYECKHE XapaKTEePUCTUKH | PackpbIBaTh COJAEPKAHUE OHATUS
XapaKTepUCTUKU nomyssiud. TTormyssiust Kak OHONOTHYECKAS | (momyIIsIus».
MOIYJISILIUH cucremMa. Pojb HEOMHOPOJAHOCTH CPElbl, | OueHuBATH  3HAYCHHE  HEOXHOPOIHOCTH
(usudeckux OapbepoB M OCOOCHHOCTEH | cpepp, dbusmaecKux GapbepoB "
Omonmornn  BUIOB B (DOPMHPOBAHHH | ocoGEHHOCTE GHOIOTHH BUIOB
NPOCTPAHCTBEHHOH CTPYKTYPhl HONYIALMH. | g (hopMHpOBAHHH  MPOCTPAHCTBEHHO!
OcHOBHBIE HoKa3areinu NONYJSALMH: | CTPYKTYPBI MOMYIISILHIA.
YMCIICHHOCTD, IUIOTHOCTh, BO3pacTHas M | [[puBOAUTH NPUMEPbl MOIYIALMH PasHBIX

MI0JIOBAsI CTPYKTYPA, POKIAEMOCTb, IPUPOCT,
TEMII pOCTa, CMEPTHOCTh, MUTPALIHSL.
JlemoHCTpamumn

Tabmuiel  u «IKOJIOTUYECKHE
XapaKTEePUCTUKU TOMYJISALIUNY,
«IIpocTpancTBeHHas CTPyKTypa

CXCMBI:

BUJIOB PACTEHUHN U KUBOTHBIX.
XapakTepus3oBaTh OCHOBHBIE
HKOJIOTHYECKUE IT0Ka3aTeNn
HOMYJSLUU:  YUCIEHHOCTb,
BO3pacTHass W TOJIOBas
pPOKIAEMOCTh,  IIPUPOCT,
CMEpPTHOCTb, MUTPALHSL.

IIJIOTHOCTBD,

CTPYKTYpa,
TEMII pocrTa,
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MOy U, ((B03paCTHLIC MmUupamMubl

HOTMYJISILIUM»

8.2 Okosloruyeckas OKoJioru4eckasl ~ CTpyKTypa  nomyisiuvu. | PackpeiBaTh  cojepkaHME€ TEPMUHOB U
CTPYKTypa OneHka 4uCIeHHOCTH NOIYJISALHUH. HOHSTHIA: JMHaMUKa TOTTYJISIITNH,
MOMYJISILIUH. JluHaMuKa TONyIInud © €€ peryisnus. | OMOTHYeCKMH  NOTEHIMal  IMOMYJISALUH,
JluHaMuKka TOMYJSIUU U buoTtnyeckuii moTeHIMAT MOMYIISIIUH. KpUBbIE BBIKMBaHUSA, (PAKTOPBI CMEPTHOCTH,
€€ perynsuus MoenupoBaHre JUHAMUKHA TOMYJIALUY. EMKOCTB CPEJIBI.

Kpussie pocrta YUCIIEHHOCTH OOBSCHATD 3aKOHOMEPHOCTH
nonyisiuu. Kpuseie pa3MenieHus ocoOeil mnomynasuuu Ha
BbDKMBaHMS.  Perynsiuss  4HCIEHHOCTH 3aHUMAaeMOU TEepPUTOPHH.
MOMYJISIMI: posib PaKTOPOB, OuenuBath  OMOTHYECKUH  MOTEHLIHAT
3aBUCSIIMX U HE 3aBUCAIIMUX OT IJIOTHOCTHU. | MOIYJSALUN PA3HBIX OPTAHU3MOB.
Oxosiorndeckue crpareruv BUIoB (r- U K- | ArammsupoBath KpHBBIE pocra
CTpaTeru). YUCJIEHHOCTH TOMYJSILUU W KPHUBBIE
JdemMoHcTpauuun BBIKUBAHMSL.
Tabmunpl  u  cxembl: «CKOpPOCTh OO6oCHOBBIBaTh ~ MPUYMUHBI  CIAEPKUBAHUSA
3aCeNIeHNs.  IOBEPXHOCTH  3eMJIU OMOTHYECKOI0 MOTEHILIMala pocTa U MPUUMHBI
Pa3IMYHBIMU OPraHU3MaAMK BCIIBILLIEK POKIAEMOCTH
y OTHAEIbHBIX Opranu3MoB. llepeuuncniaTs
(bakTOpbl CMEPTHOCTH, DPETYIUPYIOIIHE
YUCJIICHHOCTh MOMYJALMN pPACTEHUH H
JKABOTHBIX.
OnuceBaTh 3KOJOTUYECKUE CTPATETUH
BHJIOB

8.3 DKoJioruuecKas HUIIa [lonstue 00 sKkosormyeckoil Huie Buaa. | PackpeiBath cojepkaHue TEPMUHOB U

BHJIA MecrooOutanue. MHoOromepHass MoJenb | MOHATHM: 9KOJIOTMYECKas HUINA, BUJ,

3KOJIOTUYECKON HUIITU

apcalli, ”HBa3usl.
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Jx. M. XarunHcona. Pazmepsl
9KOJIOTHYSCKOM HHIIIH.
pea30BaHHAsl HUILIH.
Bux xak cucrema mnomymsuuid.  Apeaiibl
BUJIOB. BUIbl U WX KU3HEHHBIC CTPATErUU.
DKOIOTHYECKHUE

SKBUBAJICHTEL.

3aKOHOMEPHOCTHU TIOBEICHUSI W MUTpaIuil

JKUBOTHBIX. buonornueckue WHBa3HU
qy)KEPOJIHBIX BUIOB.

JdemMoHcTpanuun

IMoprper: [dx. WM. XaTumHCOH.
Tabmuuel u  cxeMbl: «Monaeib
9KOJIOTHYECKON HUIITU

Hx. W. XaruuHcoHa». OOopyaoBaHue:

repOapuu pacTeHUI;KOJJIEKIUN )KUBOTHBIX.
JlaGopaTropnas paGora
«IIpucrocoOneHnss CceMsH pacTeHUH K
pacceneHuIO»

IlorenuuansrHags u

Xapakrepus3oBaTh MHOTOMEPHYIO
MOJIeNb AKoJIornyeckor Humu JIx. U.
XaT4ynHCOHA.

[IpuBOMTH MpPUMEPHI HKOJIOTUUECKUX HUIII
Pa3HBIX BUJOB PACTEHUN U

KUBOTHBIX.

BbISBIATE OTIIMYME SKOJOTMYECKOW HUIIU
BHJIa OT €ro Mecrooourtanus. ['paduuecku
n300paxarb MHOTOMEPHYIO MOJIEJIb
AKOJIOTUYECKOMHUIIM ISl Pa3HBIX BUJIOB.
BBIABISTE NPUYNHBI pa3IAYUN

B pa3mMepax dKOJIOTHYECKOW HUIITN

Yy pa3HBIX BHJIOB PACTEHUUW W IKUBOTHBIX.
AHanu3upoBaTh MNPUYUHBI M TMOCIEACTBUSA
CMEHBI PKOJIOTMYECKON HUIIN

Htoro yacos no teme 9

9

Tema «IK0J0Trus COOOLIECTB. DKOJOrnUec

KHE CUCTEMBbI»

9.1

Coo01mecTBo 1
OpraHu3MoB  —
OUOIIEHO3

CooO0miecTBa OpraHu3MoB. buorieHo3 u ero
cTpykrypa. CBsi3M MEXIy OpraHM3MaMH B
OHoIIeHO3E.

JdemoHcTpanuu

Tabnuiet u cxembl: «CTpyKTypa

PackpeiBaTh  conepikaHue
MOHATHH: OHMOIIEH03, OMOTOII.

TCPMHUHOB U

XapakTepu3oBaTh OMOLIEHO3 U €T0

CTPYKTYpBI: BUJIOBYIO,
MPOCTPAHCTBEHHYIO, TPO(PHUECKYIO.
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OuoleH03ay, «DKocucTeMa
HIMPOKOJIMCTBEHHOTO JIECa,

«IKocucTeMa XBOWHOTO JIecay

IlepeunciATb W OPUBOAUTH  IIPUMEPHI
CBsI3€l MEK]ly OpraHu3MamMu

B OMOIIEHO3¢E

9.2

DKocucremMa

DKOCHUCTEMA Kak OTKpBbITas CHUCTEMa
(A.JIx. Tencnn). @yHKIIMOHATbHBIEOTOKN
OPraHu3MOB B DKOCHCTEME: MPOTYIIECHTHI,
KOHCYMEHTHI, penyrneHTsl. Tpoduueckue
ypoBHH. Tpodurueckue nenu u ceTu.
AOunornueckre  OJIOKM  DKOCHCTEM.
IIo4BBI ¥ MITBI B SKOCHCTEMAX.

KpyroBopoT BemecTB W MOTOK HSHEPTUU B
JKOCHCTEME.

Hemoncrpauunu [loptpetsl: B.

H. Cykaués,A. JIx. Tencnu.

Tabmumpl  u  cxembl: «DyHKIIMOHAJIBHBIE
TPYIIbI OPraHU3MOB B SKOCHUCTEMEY,

«KpyroBopot BeliecTB B 9KOCUCTEMED,

«llemn  murtanus  (macTOMITHAS,
JETPUTHAS ).

OobopynoBanue: repbapun pacTeHuit;
KOJUIEKIIMM HACeKOMBIX; 4Yydyejga NTUI U
3BEpen

PackppiBaTh cojep)kaHu€ TEPMUHOB U
MOHITHI: SKOCUCTEMA, TIPOAYLIEHTHI,
KOHCYMEHTBI,  PEAYLEHTbl,  Tpoduueckue
ypOBHH, Tpoduueckne (MUIIEBBIC) ILEMH U
CeTH.

Ha3piBaTh ~ CTPYKTypHBIE = KOMITOHEHTHI
HKOCUCTEMBI.

XapakTepru3oBaTh byHKIMH u
MIPUBOJUTH MPUMEPHI OPraHU3MOB

B DOKOCHUCTEME Ha OCHOBE HMEIOLIUXCS
3HaHUH O paCTEHUSX, TPHOAX,

OakTepusix U KUBOTHbIX. OmNHCHIBATH
KpPYrOBOPOT BEIIECTB M IIOTOK SHEPTUU B
HKOCHCTEME.

OOBACHATH POJIb OPraHU3MOB

B  OHMOJOrMYECKOM  KpYroBOpOTE
BELIECTB U MOTOKE SHEPTUU.

[IpuBomuT,  TpUMEPHl  OPraHU3MOB,
3aHUMAIOIIUX pasHbIe YPOBHU
TPOPHUUECKUX MUPAMUJIL.

CocTaBisITh CXeMbl IIEpeHOCca BellecTBa U
SHEPruM B IKOCHCTeMax (1ernH

MUTaHUA).
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CpaBHMBAThH ACTOUIIIHBIC U IETPUTHBIC
eny MATAHUSA

9.3 DKOJI0ruyecKkme OcHOBHBIE  TOKa3aTed  AKOCHCTEMBI. PackpeiBath copepkaHue TEPMUHOB U
MAPAMUBI buomacca u npoxykuus. HNOHATHI: poyKuusi, Ouomacca,
OKOJIOTUYECKHE mUupaMuJabl YHUCCII, DKOJIOru4ecKas nupaMmuaa.
OMOMAaCChI U SHEPTUH. XapakTepru30BaTh MPaBUIIA
JemMoncTpanuu DKOJIOTUYECKUX  TNHUpaMUJI  YHCEell,
Tabmuibl U cXeMbl:  «DKOJIOTHYeCKast GUOMACCHI H SHEPIHH.
nupaMmia  4Mcen»,  «JKOJIOTMYecKas OGbSICHATD TPHYMHBI PA3IHIMi B
nupaMusia GuoMaccely, IIPOTYKTHBHOCTH y PasHbIX
«IKOJOTHYECKAs TMPAMHJIA SHEPTUN» KOCHCTEM.
[IpuBoauThs  mpUMEPHI  MPAKTHYECKOTO
IIPUMEHEHHsI  MPaBHI  SKOJIOTMYECKHUX
ApaMu/I.
CpaBHUBaTh OMOMACCy U MPOIYKIIUIO
HKOCUCTEM CyIIH U MUPOBOro okeaHa
9.4 N3menenust Junamuxa 9KOCUCEM. PackpeiBath cojaepkaHuMe TEPMUHOB U
coobmiecTs  — Kamacmpodghuueckue nepecmpotixu. MTOHSATUM: CyKIIeccus, KJIINMAaKCHOE
CyKLIECCUU Dnykmyayuu. HanpasneHHbIe CO00I1IeCTBO, CYKIIECCUOHHBIN PSI.

3aKOHOMEpHBIE ~ CMEHBI ~ COOOIIECTB  —
cykueccuu. IlepBu4yHBIE W  BTOPUYHBIC
CYKIIECCUH U UX IPHYHHBL

AHTpOTIOTEHHBIE BO3/CHCTBUS Ha
cykueccun. KnumakcHoe

coobuiectBo. buopaznoobpaszue u

MOJHOTAa  KPYrOBOpOTa  BEHIECTB  —
OCHOBA YCTOWYHBOCTH COOOIIIECTB.

XapaKTepI/I3OBaTB CYKICCCUU: IICPBUYHBIC U
BTOPHUYHBIC, IPUBOIHUTL HUX IPUMCPBI H
Ha3bIBATb IPUYIHUHBI CMCHBI COO6IJ.I€CTB.
CpaBHI/IBaTB BPpEMCHHBIC W  KOPCHHBLIC
6I/IOFeOI_IeHO3BI Ha KOHKPCTHBIX IMpUMEpax
CBOEH MECTHOCTH.

MOI[CJ'II/IpOBaTB PE3YJIbTaThl IpoHIecca
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JdemMoHcTpanuu

Tabmunel  u cxembl: «OOpa3zoBaHue
6om0Tay, «IlepBuuHas cykueccus,
«BoccranoBienue yieca mocie noxapa»

CMEHBI OWMOTEOIICHO30B TOJ| BIUSHUEM
AHTPOTIOrEHHOTO (haKkTopa

95 [Tpupoaueie [Ipuponnsie skocucTeMBbl. JKocucmemsl 03€p | PackpbiBaTh  cojepKaHWe  TEPMUHOB U
9KOCHUCTEMBI u pek. OJxocucmemvl Mopeu U OKeaHo8. | TOHATHM:  (UTOTUTAHKTOH,  300TUIAHKTOH,
Oxocucmemvr  mynop, Jecog,  cmenei, | IPyCHOCTb.
nyCmbiHb. XapakTepuzoBaTh MIPUPOTHBIC
JleMOHCTPALHH AKOCHUCTEMBI, UX OCHOBHBIC
Tabmuisl M CXeMBI: «JKOCHCTEMA KOMIIOHEHTHI (Ha TIpUMeEpe 03epa, XBOWHOTO U
ITMPOKOJIMCTBEHHOTO JIECay, IIMPOKOJIUCTBEHHOTO neca).  OOBACHATH
«IKOCHCTEMA XBOMHOTO JIECay, MPUYHHBI PA3TUYHON OMOMACCHI TIPOIYIIEHTOB
«IKocUcTEMA 03Epay. "
OO6opynoBanue: akBapuyM Kak Mojenap | KOHCYMEHTOB B IPUPOAHBIX
KOCHCTEMEL 9KOCUCTEMAX.
Jkekypensi  «JKkckypews B Tunmusbii | COCTaBIATH nacTOUIIHbIE W JETPUTHBIE LIETIH
GuoreoweHo3 (B 1yOpaBy, Gepe3HsiK, eapHUK, | TMTAHUA NPUPOIHBIX dKocucTeM. IIpuBOAUTH
HA CYXOHOJBHBIA WM [OMMEHHBIH Jjyr, | IPMMEPbl OPraHM3MOB, BXOJAIIMX B COCTaB
03epo, GOIIOTO)» ¢buTOMIaHKTOHA, 300IJIaHKTOHA, OeHTOCA.
OOGOCHOBBIBaTh pOJIb SPYCHOCTH B
JKW3HU HA3€MHBIX 3KOCHCTEM.
CpaBHuUBaTh OMOMACCY U MPOTYKIIUIO
BOJIHBIX U HA3€MHBIX SKOCUCTEM
9.6 AHTpOTIOTr€HHbIE AHTPOTIOT€HHBIE 3KOCHCTEMBI. PackpbiBaTh conep:kaHne TEPMUHOB U
9KOCHUCTEMBI Arposkocucrema. ArpoueHo3. Paznuuus MOHSATUW:  arpo’KOCUCTEMA,  arpoleHo3,
(arposKocHCTEMBI) MEXy aHTPOIIOT€HHBIMU U MOHOKYJIBTYpA.
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IIPUPOJHBIMU SKOCUCTEMAMHU.
JdemMoHcTpanuu

Tabauibl U cXembl: «ArpoLeHO3»,
«KpyroBopor BemecTs M IMOTOK
SHEPIHH B arpoLieHO3EM.

O06opynoBanme: repbapuu
KYABTYPHBIX W JMKOPACTYIIUX
pacTeHuM.

IKCKypcHst «IKCKYpCHUs

B arposKkocucreMy (Ha TIOJIE WU B

TETJTUIHOE XO35UCTBO)»

XapakTepu30BaThb OCHOBHbBIE

KOMIIOHEHTHI arposkocucreMsl. IIpuBoauts
npuMepsl arposkocucteM. CoCTaBisATh LENU

MUTaHUS arpoIieHo3a. O060CHOBBIBATH
[IPUYUHBI HU3KOMN YCTOWYUBOCTH
arpo3KOCUCTEM.

CpaBHUBaTh  arpo3KOCHUCTEMBI U
IIPUPOJIHBIE SKOCUCTEMBI.
XapakTepHu30BaTh POJIb YEIOBEKA

B COXpaHCHUHA YCTO WINBOCTH

arpoO3KOCUCTEM

9.7

YpbosKoCcHuCTEMBI.
DKOMOHUTOPHUHT

YpO60IKOCHCTEMBI. OcHoOBHBIE
KOMITOHEHTBI ypOOIKOCHUCTEM.
lNopoxackas dmopa u dayna.
CunHaHTpomM3aIMsi  TOPOJACKOW  (hayHBHI.
buonoruueckoe u X034HCTBEHHOE 3HAYCHHE
arpo3’KOCUCTEM U

ypOOIKOCUCTEM.
3aKOHOMEPHOCTH dbopMHUpOBaHUS
OCHOBHBIX B3aMMOIEHCTBUI

OPraHU3MOB B 3KOCHCTEMaX.

Ponv  xackaonoeo agppexma u  6u0os-
20uUpuxamopos (Kirouesvlx 61U008)

8 @DYHKYUOHUPOBAHUU 9KOCUCTEM.

[lepeHoc »HepruM U BEUIECTB MEXKAY

CMEXHBIMU YKOCHUCTEMAMHU.

Y CcTOMYNBOCTH OPTraHU3MOB,

PackpeiBaTh cozmepaHHE TEPMHHOB H
TTOHSTHM: ypOO3KOCUCTEMA,
CHHAaHTPONU3alMs, TOpoAckas  ¢iopa,
ropoJickast (hayHa, SKOMOHUTOPHUHT.
XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI ypOO3KOCHCTEM.
OnuceiBath  OMOJOTHYECKOE U
XO035HICTBEHHOE 3HAYCHHE
ypOO3KOCHCTEM.

[lpuBoaUTHE mpHUMEpPHl W  OLICHUBATH
COCTOSIHME  YpOODKOCHCTEM  CBOEH
MECTHOCTH.

BbIsBIATE  0COOEHHOCTHM  TOPOJICKOM
¢i1opbl U (ayHbI.

CpaBHUBaTh YpOOIKOCUCTEMBI U
MPUPOIHBIE IKOCUCTEMBbI

138



NOMYJISIIIAA W DKOCUCTEM B  YCIOBUSAX
€CTECTBCHHBIX " AHTPOTIOTEHHBIX
BO3JICUCTBUM.

Mexanuzmbl  8030eticmeusi  3aepA3HEHUl
PA3HbIX  MUNo08 Ha  CYOOP2AHU3MEHHOM,

OP2AHU3MEHHOM, NONYIAYUOHHOM u
IKOCUCTEMHOM VPOBHSIX, OCHOBbI
IKONIO2UYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UICMBUSL.
Metononorus MOHHUTOPUHTA

€CTCCTBEHHBIX n AHTPOIIOTCHHBIX
9KOCHUCTEM.

JdemMoHcTpanuu

Tabmumpl  u  cxembl: «lIpumepsr
ypOOIKOCUCTEM.

IIpakTnyeckasi padora

«3yuenne u onucaHue
ypOOIKOCUCTEMBD».

JlaGopaTropnas paGora

«M3yuenne pa3zHooOpa3usi MEJIKHX

IMOYBCHHBIX YWICHHCTOHOIMX B  Pa3HbIX
3KOCHUCTEMaAX»

HToro yacoB no teme

12
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10

Tema «buocgepa — riodanbHasi IKOCHCTEMA)

10.1

buocdepa. Crpykrypa u
cocraB Ouochepsl

2

Buocdepa — oOmemnmanerapHas o0060s09Ka
3eMiH, TJ€ CYIIECTBYET HIIM CYIECTBOBAJIA
KU3Hb.  Pa3BuTHe  mpencTaBieHUH O
ouochepe B Tpymax O. 3rocca. Yuenue B.U.
Bepnanckoro o Omocdepe.  ObGmactu
ouochepsl u e€ cocrtaB. JKuBoe BemecTBO
o6uocheps! uero PyHKINH.

JdemMoHcTpanuu

IMoprpersr: B. WM. Bepuanackuii, O.

3rocc.

Tabmuiel 1 cxembl: «l'eocdepbl  3eminy,
«DyHKIIUY )KMBOTO BEIIECTBA»

PackpeiBath  comepkaHue TEPMHUHOB WU
HNOHATHM: Ouocdepa, KHUBOE BEILECTBO,
KOCHOE BEILIECTBO, OMOKOCHOE BEILECTBO,
OMOTreHHOE BEIECTBO.

IIpuBoauTH (bopMyIUPOBKHI OCHOBHBIX
nonoxennd ydenus B. WM. Bepnanckoro o
ounocdepe.

XapakTtepuszoBaTh o0jacTu Ouocdepbl U UX
COCTaB, Ha3bIBaTh OOJACTH PACIIPOCTPAHEHUS
’KHBOTO BEI[ECTBA

B 00o0JIouKax 3eMiId U BBISIBISITE

TIPUYUHBI ero Pa3IMIHOTO
pacrpezeneHusl.
[lepeuucniatb  (QyHKUUH  KUBOTO

BemiecTBa ouocdepsl (ra3opas,

OKHUCITUTEIILHO-BOCCTAHOBUTEIIbHAS,
KOHIICHTPAIMOHHAS, OMOXUMUYECKAs).
[lpuBoaMT,  TpPUMEPHI  MPEOOPA3YIOMIETO
BO3/ICHICTBUS )KUBOTO BellecTBa Ha Ouochepy.
AHamu3upoBaTh M OLICHUBAThH
OMOJIOTHYECKYI0 HH(POPMAIHIO O
rJ100AJIbHBIX SKOJIOTHYECKUX

npoobnemax 6uocdepsl, HOTyIaeMyro

U3 pa3HbIX HCTOYHUKOB.
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Ouenusats Bkiaja B. 1. Bepnanckoro,
O. 3rocca B CO3JaHME YUEHUS O

ouocdepe
10.2 | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH CYIIECTBOBaHMS PackppiBaTh conmepikaHue TEPMHHOB U
CYIIIECTBOBAHUS ouocdepsl. OcobenHoctn OHochepsl Kak TTOHSTHMN: rio0anpHas IKOCUCTEMA,
ourocdepsl. r100aTbHOM 9KOCUCTEMBI. JTUHAMUYECKOE PaBHOBECHE,
Kpyrosopotsl JlnHamuyeckoe paBHOBECHE KPYTrOBOPOTBI BENIECTB,
BEILIECTB B Ouochepe. KpyroBopoTel BemecTB ©u | OMOr€OXUMHYECKHE LKJIBI.
Ouoreoxumuueckue  HUKIBI  (yriaepona, | XapakTepu3oBaTh 0COOEHHOCTH

azoTa). PUTMUYHOCTH SIBIEHUH

B Onocdepe.

JdemMoHcTpanuu

Tabmumpl  u  cxembl: «['eocdepsl
3emany, «DyHKUIUA SKAUBOTO
BELIECTBAY,

«KpyroBopot azora B mpupoje»,
«KpyroBopot yriiepojia B Ipupoie»,
«KpyroBopot kuciaopoaa B mpupoie»,
«KpyroBopoT BoJibl B IpUPOIE»

orocdepsl Kak riaodambHOM

HKOCUCTEMEI.

Onpenenary QyHkmuio Ouochepsr B
obecrieueHnn OMOTEHHOTO

KpyroBOpOTa BEUIECTB Ha IJIaHETE.
XapakTepu3oBaTh OCHOBHbBIE

KPyroBOpPOTBI:  BOJbI,  yIJepojaa,  a3oTa.
CpaBHUBaTh  OCOOCHHOCTH  KPYroBOpOTa
pa3IMYHbIX BEIIECTB.

OuenuBarb 3HauYCHUE KpyroBopoTa
BELIECTB I CYIIECTBOBAHUS >XU3HU Ha
3emie.

OOBACHATH POJIb OPraHU3MOB

B  OHMOJOrMYEeCKOM  KpYroBOpOTE
BEIIECTB.

BhISBISATE IMHAMUYECKOE PABHOBECHE
onocdepsl.
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IIpuBOUTE IPUMEPBI PUTMUYHOCTH
sBJICHUH B Ouocepe

10.3 | SonampHOCTH OHOCGheEpHI. 2 3oHanbHOCTE  OMocdepsl. IlonsTue o PackpbiBaTh  conepkaHWE TEPMHHOB U
OCHOBHBICOMOMBI CYIIIH. 6nome. OCHOBHBIE OMOMBI CYIITH: MOHSATUNA: OMOMBI, TYHJpa, XBOWHBIE Jieca,
YcroitunBocTh TYHJApA, XBOMHBIE JIeCa, CMEIIAHHBIE W | CMEIIaHHbIE Jeca,
orocdepol IIUPOKOJIMCTBEHHBIE JIeca, CTEMH, CaBaHHBI, | MIMPOKOJMCTBEHHBIC Jieca, CTENH, CaBaHHBI,

IIYCTBIHHA, TPOIHMYECKHE JIECA, BBICOKOTOPBA. | MYCTHIHU, TPOTTMYECKHUE JIECA,BHICOKOTOPDSI.
Knumar, pacTuTenbHblii M KUBOTHBIM MHD | [Toka3sIBaTh HA Kapre u
OMOMOB CYIIIH. XapaKTEepPU30BaTh  OCHOBHBIE  OHOMBI
Crpykrypa ¥ (QyHKOUS SKHBBIX CHCTEM, | CYIIIH.
OIlEHKAa MX PpEeCypCcHOro moTeHnuagsa | | CpaBHHBaTh OCOOCHHOCTH KJIMMaTa,10YB,
O6nochepHbIX PYHKITHIA. pPacCTUTENBHOTO W  KMUBOTHOTO  MHpa
JdemMoHcTpauuun pasHbIX OMOMOB CYIIH 3eMJIH.
Tabmuibl  u  cxembl: «OCHOBHBIE OHOMBI | BBISBISATH NOpPUYUHBI 30HAIBHOCTH B
cymmy, «Kimumatudeckne mosica 3emun», | Onocdepe
«Tynnapay, «Taiiray,
«CMemaHHBIN Jecy,
«1InpoKOJIUCTBEHHBIH JIec», «CTenby,
«CaBanHay, «IIycTbiHS»,
«Tponmyeckuii ecy.
OO6opynoBanme: repOapun pacTeHUM pasHBIX
OMOMOB; KOJIJISKIIH )KUBOTHBIX

Htoro yacoB no teme 6

11

Tema «Hes10BeK U OKpPYIKAIOILIAA CPela»

11.1

Bo3snericrBue
4yenoBeka Ha Ouocdepy

2

OKOJIOTUYECKME  KPU3HCBI M HX
NpUYMHbL Bo3aeicTBre yenoBeka

Ha 6uocdepy. 3arpsi3HeHUE BO3AYIIHOM

PackpbIBaTh conepkaHHEe TEPMHHOB U
NOHATHUI: aTMocdepa,
BEIIIECTBA-3ar pSI3HUTEIH,
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cpenbl. Oxpana Bo3ayxa. 3arps3HeHuUe
BoAHON cpeabl. OXpaHa BOJHBIX PECYPCOB.
Pazpymenune mnouBbl. OxpaHa TMOYBEHHBIX
pecypcoB. 3meHnenne

KJIMMarTa.

JdemMoHcTpauuu

TabauIel W CXEMBL: «3arpsi3HEeHHe
aTMocdeprl», «3arpsizHeHHe Tuapocheps»,
«3arpsi3HEHHE TIOYBEI,

«[TapHukoBbIil 3hdexT»

NapHUKOBBIA  d(Q(PEKT, «O030HOBask JBIpay,
«KHUCJIOTHBIC JTOK I, ruapocdepa,
IBTpOUKAIMA BOJOEMOB, II0YBA, SPO3US
MIOYB, TIECTUIIHIB,

HKOJIOTUYECKUN KpH3HC. AHATU3UPOBATH
AHTPOTIOTEeHHBIE (DAKTOPBI BO3ACUCTBUS HA
ounochepy

(posp  4emoBeKa B TPUPOJE) Ha Pa3HBIX
ATarnax pa3BUTHS YEITOBEYECKOTO OOIIEeCTRA.
XapakTepru3oBaTh rJI00aTbHBIC
HKOJIOTMYECKHE TIPOOIIEMBI;

OCHOBHBIE ~ WCTOYHHKH  aTMOC(EpHBIX
3arps3HEHUH; DKOJOTHYECKHE MPOOIEeMBI,
CBSI3aHHbBIE

C YBEJIMUEHUEM TPaHCIIOpTa

B KPYINHBIX TOpoJax; 3BTPO(UKAIIIO
BOJIOEMOB; TOCJEACTBUS 3arpsi3HEHUS BOJ
XUMHYECKUMHU BEIIECTBAMU; BO3JEUCTBUE
Yyes0BeKa Ha MOYBEHHBIMIIOKPOB.
AprymMeHTHpoBaTh 3HAUCHUE

HKOJIOTMUECKUX 3HAHUN B PEIICHUH BOMIPOCa O
MOAJIEP)KAaHUU YCTOHYHBOCTU

ounocdepbr

143



11.2

AHTpONOreHHOe
BO3JICICTBUE

HAa PaCTUTEIIbHBIA U
JKUBOTHBIN MUD.
OxpaHa npupo/isl

AHTpPOIIOTEHHOE BO3ICHICTBUE

Ha pACTUTEIIbHBII W JKUBOTHBIA MHUP.
OxpaHa pacTUTEIHHOTO U KMBOTHOTO MHPA.
OCHOBHbBIE MPUHIMIBI OXPAHBl TPHUPOJIBI.
Kpacupie xuurn. Oco00 oxpaHseMbIe

IPUPOJIHBIE TEPPUTOPUU (OOIIT).
Borannyeckne camel W 300JIOTHYECKHE
HapKH.

JdemMoHcTpauuu

Ta6muimet 1 cxeMbl: «Ocobo

OXpaHseMBble IPUPOTHBIE TEPPUTOPUNY.
Oobopynosanue: doTtorpadun
OXpaHsAEMBIX paCTeHI/Iﬁ u JKUBOTHBIX
Kpacnoit knurm P®, KpacHoil kHUrHM
peruona

PackppiBaTh cozxepkaHu€ TEPMHHOB U
HNOHATHM: COKpallleHue OuopasHooOpazus,
oXpaHa TPHUPOABI, O0CO00 OXpaHsEeMbIe
IIPUPOHBIC TEPPUTOPUHU (OOIIT),
OoTaHUYECKHICcal], 300J0rMUECKUN MapK.
XapakTepu3oBaTb  IUIAHETapHYIO  pOJIb
pacTeHUH U KUBOTHBIX.

[TpuBOANUTE IPUMEPHI TIPSIMOTO U
KOCBEHHOTO BO3JIEHCTBUS 4YEJIOBEKAa Ha
PaCTUTENBHBIN U )KUBOTHBIN MUP.
XapakTepu30BaTh MPUHIIHIIEI

«BcemupHOll  cTpaTteruu  oXpaHbl
TIPUPOIBDY.

[lepeuucnarb  OCOOEHHOCTH  Pa3IUYHBIX
OOIIT.
[IpuBoauTH IpUMEpPbI OOIIT,

PpacroyIO’KCHHBIX B CBOCM MECTHOCTH.
I[OK&BBIB&TB Ha IpUMECpax  OIIACHOCTb

COKpalleHus OHMOJIOTMYECKOTO
pa3zHooOpaszust 3eMiu.
[IpuBomuTh,  TpUMEpPHl  pPEAKUX U

MaJIOYUCJICHHBIX BHIO0B paCTCHI/Iﬁ nu
JKHUBOTHBIX cBOCH MCCTHOCTH,
3aHECCHHBIX B KpaCHBIe KHHUI'1

pernonoB u Kpachyro kaury PO
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PannonansHoe
IIPUPOIONIOJIb30BAHNE
YCTOMYHMBOE pa3BUTHE
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OcHoBHbIE IIPUHLUIIBL YCTOMYHMBOIO
pa3BUTUsA  YeIOBEYEeCTBA U NPUPOIBI.
PanyonaneHOE€  IIPUPOJOINIOIB30BAHUE U

COXpaHEHHUe OHOJIOTUYECKOTO
pazHooOpa3us 3emMiu.

Ob6mue 3aKOHOMEPHOCTH
r7100aTbHBIX IKOJIOTUIECKUX
KpPHU3HCOB. OcobenHoctu

COBPEMCHHOTO KpuU3HuCa H €TI0
BCPOATHBIC IOCIICACTBUS.

PazBurue METOJ0B MOHHTOpPHHTa
pPasBUTUA OITaCHBIX TEXHOT€HHBIX

MIPOLIECCOB.

Cucmemmusvie uccnedosanusi nepexooa K
pecypcocbepezarouyeli u
KOHKYPEHMOCNOCOOHO 9Hepeemuxe.
buonozuueckoe pazHoobpazue u
buopecypcoi. Hayuonanvnoie
ungopmayuonHvle cucmemol,

obecneuusarowue 00Cmyn

K UHGOpMayuu no coCmosiHul OmMOeNbHbIX
81008 u OcHosbl
aKopeaburumayuu  IKocucmem U Cnocooos
O0opbObI

¢ buonospeicoeHusMU.

IKOocUucniem.

PeKOHcmpyle;uﬂ MOPCKUX U  HA3EMHbIX

IKOCUcniem.

PackprbiBaTh conepkaHue€ TEPMHHOB U
MMOHATHUM: panMoHaIbHOE
MIPUPOIOTIOIB30BaHHE, YCTOMYMBOE
pa3BUTHE, IPUPOJIHBIC PECYPCHI,
SKOJIOTMYCCKUM CIICI.

XapakTepu3oBaTh ~ OCHOBHBIE  IPUHIIMIIBI
YCTOMYMBOTO  Pa3BUTHSA  YEIOBEUECTBA U
MIPUPOBI.

OHI/ICI)IBaTI) HGHqupHaeMBIe 158 I/IqupnaeMme
[IPUPOIHBIE pecypcsl, Mo 4YEpKUBast
OTHOCUTCIIBHOCTH HCI/IC‘IepHaeMOCTI/I
MPUPOJTHBIX  PECYPCOB;  XapaKTEPU30BATh
npoueccm X BO3HUKHOBCHUI U yCJ'IOBI/ISI
Cpebl, TPUBOISAIINE K MX (POPMHUPOBAHUIO.
PackppiBath ~ TpoOIEeMBI  pallMOHAIBHOTO
MPUPOAONOJIL30BAHUSI M HAXOAUTh MYTH HX
peneHus
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JdemMoHcTpanuu

Tabmuiel U cxemel: «Monaenu

YIPaBJISIEMOTO MUPay

HWToro wacoB no teme

PesepBHoe Bpems 8

OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME

HOPMBI U KPUTEPUU OLHEHUBAHUA

OueHnBa}me YCTHOI'0 OTBE€TA YUYAILIUXCH

OTmerka "s" CTaBUTCA B ciy4ae:
1. 3HaHus, MOHUMAaHUH, TITyOUHBI YCBOCHHS oOyuarouumcst BCETO 00BéMa MIPOrPaMMHOTO Marepuania.
2. YMeHHus BbLAETATH TJIABHBIE IMOJIOKEHHUS B M3YYEHHOM MarepHalie, Ha OCHOBaHMU (DAaKTOB M MPHUMEpPOB 000OIIaTh, JENaTh BHIBOJbI, YCTaHABIIMBATh
MEXIpPEeIMETHbBIE u BHYTPUIIPEIMETHbBIE CBSI3H, TBOPYECKHU MPUMEHSIET MOJTyYeHHbBIE 3HAHUS B HE3HaKOMOi1 CUTYallUH.
3. OrcyrcTBHE OMIMOOK M HENOYETOB NMPU BOCIPOM3BEACHUM H3YYEHHOTO MaTepHualia, NMpPU YCTHBIX OTBETaX YCTPAHEHUE OTIEIbHBIX HETOUYHOCTEH C
MTOMOIIBIO JOTIOJIHUTENIBHBIX BOIIPOCOB YUUTEA, cobmronenue KYJIbTYpbI YCTHOU peun.
OT1merka "4":
1. 3HaHue BCETO U3Y4EHHOTO MIPOrPaMMHOTO MaTepuara.
2. YMeHul BBIACIATH IJIaBHBbIC MOJIOKEHUS B U3YUYEHHOM MaTepuaie, Ha OCHOBaHMM (PAKTOB M MPHUMEPOB 000O0IIaTh, JeNaTh BHIBOJIbI, YCTaHABINBATh
BHYTPHUIIPEIMETHBIC CBSI3H, MPUMEHSITh MOJTy4YeHHbBIE 3HAHUS Ha MIPAKTHKE.

3. HesnauutenbHeie (HerpyObie) OMIMOKK M HENOUYETHI IPU BOCIPOU3BEICHUU H3YYEHHOTO MaTepuaia, COOMI0CHIEe OCHOBHBIX MPAaBUI KYJIbTYPhl YCTHOM
peun.

OrmeTrka "3" (YpoBeHb IIPEACTABIICHUH, COYETAIOLINXCS c 3JIEMEHTaMU Hay4HbIX MOHATHUH):
1. 3HaHMe M YCBOEHHWE MarepHalia Ha YPOBHE MHHHMMAIBHBIX TpeOOBAaHUN MPOrpaMMBbI, 3aTPYAHEHHE TPU CAMOCTOSITEILHOM BOCIPOU3BEICHHH,
HE0OX0IMMOCTh HE3HAUUTETbHON MTOMOIIIH MPENo1aBaTessl.
2. YMeHnue paboTathb Ha YpOBHE BOCITPOU3BEICHUS, 3aTpyIHEHUS npu OTBETax Ha BUJIOU3MEHEHHBIE BOIPOCBHL.
3. Hanuuue rpy0oil ommbKu, HECKOJIbKUX HErpyObIX MPH BOCIPOU3BEACHUN W3YUYEHHOTO MaTepuana, He3HAUYUTENbHOE HECOOMI0IeHNE OCHOBHBIX MPaBUII
KYJIbTYpbI YCTHOM peun.
OT1meTka "2

1. 3nanme u YCBOCHHUC MaTCpuajla Ha YPOBHC HMIKXC MHUHHUMAJIbBHBIX Tpe6OBaHI/II71 nporpamMmel, OTACIBHBIC MPCACTABICHUA 00 HU3YYCHHOM MaTcpHale.
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2. OrcyrctBue  yMeHud  paboTaTb Ha  ypOBHE  BOCIIPOM3BEICHMS,  3aTpyJHEHUs Ipd  OTBETax HA  CTaHJApPTHBIE  BOIPOCHI
3. Hannume HECKOJNBKHUX TpyObIX OIMOOK, OONBLIOrO YHcia HErpyObIX HMpPH BOCHPOM3BENCHHHM HM3YYEHHOTO MaTepuaia, 3HAaUUTEeIbHOE HECOOIoAeHue
OCHOBHBIX IIPaBUJI KYJIbTYpPbl YCTHOU peyH.

Ounenka BBINOJIHEHH S NPAKTHYECKUX (1adopaTopHBIX) pabor.
OTmerka "s" CTaBHTCH, ecim YYEHHK:
1) MIPaBUIIHHO OTIPE eI 1eJb OIIBITA;

2) BBHIIOJHWI paboTy B TOJHOM oOBeMe ¢ CcoONo/leHneM HEOoOXOJAUMOW TOCHE0BAaTEILHOCTH TPOBEACHHUS ONBITOB M HU3MEPEHMUI;
3) caMOCTOSITEIFHO W PAaIlMOHATBHO BHIOpAN W TOJATOTOBWII JUIS OTBITA HEOOXOJMMOE O0OpYyIOBaHHE, BCE OMBITHI MPOBET B YCIOBHSX M PEXHMAX,

o0ecTIeYnBarOIINX MIOJTy9eHUE pe3yIbTaToB " BBIBOJIOB c HanOoJIbIIeH TOYHOCTBIO;
4) Hay4HO TPaMOTHO, JIOTUYHO OIKCal HAOIr0IeHUS U c(HOPMYIIMPOBAI BBIBOABI U3 OTBITA. B IpeacTaBiIeHHOM OTYeTe MPAaBMIIBHO M aKKypaTHO BBITIOHII
BCE 3aITnCH, TaOJTHIIBI, PHUCYHKH, rpaduky, BBIUMCIICHUS u cenan BBIBO/IBI;
5) TposIBIISET OpPTraHU3AIMOHHO-TPYIOBBIE YMEHHS (ITOAEP)KUBAET YHCTOTY pabOvYero Mecra M MOPSIOK Ha CTOJIE, SKOHOMHO HCIOJB3yeT PACXOIHBIC
MaTepuabl).

7) DOKCHEpPUMEHT OCYIIECTBISET MO IJIaHy C Y4YeTOM TEXHHUKM O€30MacHOCTH M MpaBuWil paboThl € MarepuajaMd H  000pYAOBAHUEM.
Ormerka "4" CTaBUTCA, eciu YUYECHUK BBITOJHUII TpeOOBaHUS K OLICHKE "s", HO:
1. OTIBIT MIPOBOIHII B YCIOBUSX, HE obecreunBarommnx JIOCTaTOYHOM TOYHOCTHU U3MEpEHHI;
2. win ObLI0 JOTIYILIEHO IBa-TpU HEe0YeTa;
3. 1503051 HE OoJtee OJTHOM Herpyooit OLINOKH u OJTHOTO HEJIoYeTa,
4. Wi AKCIEPUMEHT MIpOBEJICH HE MOJTHOCTHIO;
5. WM B oMCaHUU HAOIOJEHUI U3 OIbITa IOMYCTHII HETOYHOCTH, BBIBOJIBI CZEIIAN HETOJIHBIE.

OTmeTka "3" CTaBUTCA, eciu YUYCHUK:
1. mpaBWJIBHO OMpeAeNua Ledb ONbITa; paboTy BBHIMOJIHSAET MPABHWILHO HE MEHEE YeM HAloJOBHHY, OJHAKO OOBEM BBHIMIOJIHEHHOW YacTH TaKOB, YTO
MO3BOJISIET ~ TOJNYYUTh  MpPaBUIbHBIE  Pe3ylbTaThl W BBIBOJABI [0  OCHOBHBIM,  MPUHIUNHAIGHO  BaXHBIM  3aJa4aM  paboThI;
2. wnu noabdop odopyaoBaHus, 00BEKTOB, MATEPUAIOB, a TAaKXkKe PadOTHI [0 HAYATy OIbITAa MPOBEN C TOMOIIBIO YUUTEINS; WIH B XOJI€ IPOBEICHUS OTbITA U
U3MepeHui ObUTH JIOTYILIEHBI OIIUOKU B OTIMCAaHUU HaAOIIOICHH, dbopMynupoBaHUn BBIBOJIOB;

3. OTIBIT MPOBOAMIICS B HEPAIIMOHAIBHBIX YCIOBHSIX, YTO MPUBEIIO K OJIYYCHHUIO PE3YJIBTATOB C OOJIBIICH MOTPEITHOCTHIO; HIIM B OTYETE OBUIH JTOMYIIICHBI B
oOrieli cJI0XHOCTH He OoJiee IBYX ONMIMOOK (B 3aIUCSIX €MHHUII, U3MEPCHUAX, B BBIYMCICHHSX, TpapuKax, TadIuIax, cxeMax, u T.J1.) He MPHUHIUITHAILHOTO
JInE JTAaHHOMH paboTsI Xapakrepa, HO MMOBJIUSBIINX Ha pe3yabTaT BBLITIOJTHEHHS,
4. nomyckaeT rpyOyro omuOKy B X0JI€ IKCIIepuMeHTa (B 00BsICHEHUH, B 0(hOpMIIEHIH paOOThI, B COONIOICHUH MTPABUII TEXHUKH 0€30MaCHOCTH MPH paboTe ¢
MaTepuanaMu 1 000pyJOBaHHEM ), KOTOPasi UCIIPABIISETCS MO TPEOOBAHUIO YUUTEIIS.

OrMmerka " CTaBUTCH, eciu YUEHHUK:
1. He ompenenul CaMOCTOSITENILHO LEJIb OIBITA; BHIMOJHMI PabOTy HE MOJHOCTBIO, HE MOJATOTOBUI HYXXHOE 000pyAOBaHUE M 00BEM BBIMOJIHEHHOH YacTu
paboThI HE MIO3BOJIAET caenaTh IIPABUJIBHBIX BBIBOJIOB;
2. W OTIBITHI, U3MEPEHMUS, BBIYHCIICHUS, HaOII01eHUS IIPOU3BOJWIINCH HEINPaBWIBHO;
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3. wimm B xoie paboTel M B OT4YEeTEe OOHAPYKHIUCh B COBOKYITHOCTM BCE HEJOCTaTKH, OTMEYEHHble B TpeOoBaHMAX K oueHke "3";
4. nomyckaet aBe (1 Oosee) rpyOble OMHMOKK B X0OJI€ SKCIIEPUMEHTA, B 00BACHEHNH, B 0(DOPMIIEHUU pabOTHI, B COOIOJICHUN MTPABUII TEXHUKH O€3011acHOCTH
npu paboTe ¢ BenecTBaMu u 000pyJ0BaHNEM, KOTOPBIE HE MOXKET UCTIPABUTH JIaJKE TI0 TPEOOBAHHUIO YUUTEIIS.

OneHka caMoCTOSTEIbHBIX MHCbMEHHBIX H KOHTPOJIBHBIX PadoT.

OTmerka "s" CTaBHTCH, eciu YYEHHK:
1. BBITIOJTHIT paboty 0e3 OImuO0K u HEI0YCTOB;
2) JOTTYCTHII HE Oonee OJIHOTO HEJ04eTa.
Ormerka 4" CTaBUTCH, eciu YUYECHUK BBIMOJHIT paboty MOJTHOCTBIO, HO JIOTTYCTHIT B HEW:
1. HE Oonee OJTHOM HerpyoOoit OLIMOKHU u OJIHOTO HE0YeTa;
2. WIn HE Oosee JIBYX HEJI0OYETOB.
OTmerka "3" CTaBHTCH, ecim YYEHUK IIPaBUIILHO BBITIOJTHHJ HE MEHEe 2/3 paboThI WJIH JOITYCTHI:
1. HE 6osee IBYX rpyObIX OLINOO0K;
2. 1503051 HE 0oJtee OJTHOM rpyooit u OJTHOM HerpyOoit OIIMOKHN u OJTHOTO HEIo4eTa;
3. 1581078 HE 6onee IBYX-TpeX HEerpyobIX OIKOO0K;
4. WU OJHOM Herpyooit OIINOKHU " Tpex HEJI0YETOB;
5. Wi npu OTCYTCTBHUH OIINOOK, HO npu HAIUYUU YeTbIpeX-TSATH HE0YETOB.
OTmerka " CTaBUTCA, ecnu YYECHUK:

1. gomycTwyi  4YMCIO OMIMOOK W HEJOYETOB  MPEBOCXOJAINIEe HOPMY, TPHU  KOTOPOM  MOXKET OBITh  BBICTaBJICHa oleHka "3";
2. UM €U MPAaBUIILHO BBITIOJIHUII MEHEE MOJIOBUHBI paOOTHI.
OueHka BbINOJHEHUS TECTOBBIX Pad0T MO OMOJIOTHH:

OILICHKA MHUHHUMYM MaKCHUMYM
5 90 % 100 %

4 71 % 89 %

3 51 % 70 %

2 0 % 50%

OuneHuBagye NPOCKTHOM PadoThLI IO OHOJIOTUH

O01e TpedoBaHu K IPOCKTHOM padoTe o OUO0JIOTMH.

Hpe,Z[CTaBJBIeMHﬁ MMPOCKT HOJIZKCH HUMCTb THTy.TIBHLIﬁ JIUCT C YKAa3aHUCM: (I)aMI/IJ'II/II/I, HMCHHU, OTUYCCTBA HUCIOJHUTCIIA U PYKOBOIAUTCIIA (Cﬁ) IIpOCKTa,
Ha3BaHUC MMPOCKTA, r'ola HalIlMCaHUA paGOTLI, YKazaHueM LejaeH u 3agad HpOCKTHOﬁ pa6OTLI.
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CopepxaHue MPOSKTHON PadOTHI JIOJDKHO BKIIFOUAThH TaKUE Pa3JIeibl, Kak:

BBEJICHUE, B KOTOPOM OOOCHOBBIBACTCS AKTYAIIBHOCTh BEIOPAHHON WJIM pacCMaTpPUBAEMON TTPOOIIEMBI,

MECTO U BPEMSI BBITIOJIHEHHS pabOTHI;

KpaTKO€ OIMKUCAHUE HUCIIOIh3YEMbIX METOJAMK C CChUIKAMHU Ha UX aBTOPOB (€CIIM TaKOBbIE HEOOXO0 TUMBI /711 paOOThI MJIM UCIIOJIH30BAINCH B HEH);
CHUCTEMaTHU3UPOBaHHBIC, 00paOOTaHHBIE PE3YAbTATHI UCCIICIOBAHMIA;

BBIBO/IBI, C/ICTTAHHBIC MTOCIIE 3aBEPIICHUST PAOOTHI HAJT TPOECKTOM;

MIPaKTUYECKOE UCIIOJIb30BaHUE PE3YJIbTaTOB IIPOEKTA;

coIMaIbHasl 3HAYUMOCTh TIPOEKTA,

npusioxkeHnue: Gororpaduu, CXemMbl, UepTEKH, repOdapuu, TaOIUIIBI CO CTATUCTUYECKUMH TaHHBIMU U T.JI.

Kputepun olnieHKH IPOEKTOB 110 OMOJIOTMH;

YEeTKOCTh ITOCTABJICHHO LIENN U 3a/1a4;

TEMATUYCCKasA aKTYaJIbHOCTb U 00BEM HCIIOIBE30BAHHON JINTCPATYPHI;

000CHOBAaHHOCTH BBIOPAHHBIX METOJIUK JJISl TIPOBEICHUS UCCIICIOBaHUIA;

MOJTHOTA PACKPBITHS BEIOPAHHOW TEMBI MPOEKTA;

000CHOBaHHOCTB BHIBOJIOB M HX COOTBETCTBHE TIOCTABJIICHHBIM 33/1a4aM;

YPOBEHB MIPEICTABJICHHBIX IAHHBIX, MOJTYYCHHBIX B X0JI€ UCCIIEA0BAaHUS BEIOpaHHON TTpo0eMbl (00beKTa), nX 00padoTka (Mpu HEOOXOIUMOCTH);
aHaJN3 TIOJTYYCHHBIX JaHHBIX;

HaJIMYKE B pabOTE BHIBOJIA HITU MPAKTHUECKUX PEKOMEH IAITHIA;

KadecTBO oopmiieHUs: paboThl (Hammure GOTOMATEPUATOB, 3aPUCOBOK, CIHCKA HUCIOJIb3YyeMOW JIUTEPATyphl, TepOapHBIX MAaTepPHAJIOB K MPOEKTaM

1o OOTaHUKE U T.1I.).
KpuTepun olleHKH BBICTYILICHHUS JOKJIAYMKA 110 3aIIMTE MPOEKTA:

000CHOBAHHOCTE CTPYKTYPBI HOKJIaAa,

BBIYJIICHCHHUC I'JIaBHOT'O,

IIOJIHOTA PACKPBITHUSA BbI6paHHOﬁ TCMATHUKH UCCIICAOBAHUA ITPU 3alIUTEC,

HCIIOJIb30BAHUEC HATTIIAHO-WIUIFOCTPATUBHOT'O MaTCpUajia,

KOMIICTCHTHOCTD, SPYANUPOBAHHOCTL JOKJIAAYUKa (BLICTYHaIOH_IeFO) U YMCHHEC €TO 6LICTpO OpPUCHTHPOBATHCA B CBOEM pa60Te IIpr OTBETAX HAa BOIIPOCHI,
3aJIaBa€MbI€ KOMHCCHEHN (‘lJ'IeHaMI/I JKIOpU NN 3KCHepTHOI71 KOMI/ICCI/ICI\/’I);

YPOBCHB IMPEACTABJICHUA AOKJIaAa 110 IMMPOCKTY (YMGHI/IC MOJIB30BATHCH IMPU U3JIOKCHUHU NOKJIAd U OTBCTAX HA BOIIPOCHI MaTCpUalaMH, 1O JIYYCHHBIMU B
xXoae I/ICCJ'IC,[[OBaHI/Iﬂ), YCTKOCTb U SACHOCTH IIPHU OTBETAX HAa BCC BO3HHUKAIOIMIMC B XOAC HNOKJIAAa BOIIPOCHI IO MPOCKTY, UYTO ABJIACTCA HCOTHCMJICMBIM
IIOKa3aTcCJICEM CaMOCTOATCIbHOCTH BBIITIOJTHCHUA paGOTLI 10 BLI6paHHOfI TEMC.
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