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Pabouas nporpamma yuye0Horo npeamera «buosiorus. Yriry0jeHHbIH YPOBEHb)
JJIA 00Y4YAIOIIUXCSl HA YPOBHE CPeIHero o0uero 00pa3oBaHus
10 —11 kaaccosB

HNOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo yueOHOMy mpenmetry "buonorus" (manee - OMOJIOTHS) Ha YpPOBHE CPEIHETO
obmiero oOpazoBanust pa3padorana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpaszoBannu B Poccuiickoii ®enepanun», ®I'OC COO, Konuenuuu mnpenogaBaHus y4eOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOXKEHUH (enepaabHol paboueil mporpaMMbl BOCTIUTAHHS.

Yueonslii npenmer «buosorusi» yrimyonéaHoro ypoBHs uszydeHus (10—11 kmaccel) sBisieTcs
OJIHUM U3 KOMIIOHEHTOB IpeAMeTHON obnactu «EcTecTBeHHO-HayuHble MpeaMeTsl». CoriacHo
nonoxeHusM @PI'OC COO npodunbHble yueOHbIE IPEIMETHI, U3y4aeMble Ha YriIyOJEHHOM ypOBHE,
SBIITIOTCS. CrIocoOOM T depeHimanuy o0y4eHHss Ha YPOBHE CpPEIHEro o0Iero oO0pa3oBaHHs WU
MPHU3BaHbl 00ECHEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOILIUM, CPETHUM OOIIUM, CPETHUM
npoeCCHOHATBFHBIM ¥ BBICIIUM 0Opa3oBaHMEM. B TO ke BpeMsi KaXAblii M3 3TUX Y4eOHBIX
MPEeIMETOB JIOJDKEH OBITh OpPHUEHTHPOBAaH Ha MPHOPUTETHOE pelieHne 00pa3oBaTelbHBIX,
BOCIIUTATENIbHBIX W Pa3BUBAIOIIMX 3a/1a4, CBSA3aHHBIX C mpodopueHTanueil oOydarommxcs u
CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JaCTH HAyYHOT'O 3HAHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIIMHOM, SKOJIOTHEM, IICUXOJIOTUEN, CIIOPTOM UJIM BOCHHBIM JICJIOM.

[Iporpamma no yue6HOMy mpenmery "buonorus" maér mpeacraBieHHEe O e U 3aJadax
u3ydeHus: yueOHoro mpeamera «buonorus» Ha yriayOnE€HHOM ypOBHE, OmpeaessieT o0s3aTenbHOe
(MHBapMaHTHOE) TMpPEeIMETHOE COJEp)KaHHe, ero CTPYKTYpHpOBaHHE IO pasjenaM U TeMaM,
pacnpeziesieHue Mo KjaccaMm, peKOMEeHAYeT MOCIeA0BaTEeIbHOCTh U3yUeHHUs] yueOHOro Marepuaia ¢
Y4ETOM MEXIIPEIMETHBIX U BHYTPHUIIPEJAMETHBIX CBS3€H, JJOTMKU y4eOHOTro IMpolecca, BO3pacTHBIX
ocobeHHocTel oOydaromuxcs. B mporpamme no Ouosiorun peanu3oBaH MPUHLUI TPEEMCTBEHHOCTH
C M3ydeHHeM OMOJIOTMM Ha YPOBHE OCHOBHOTO o0Imiero oOpa3oBaHMs, Omarojaps dYemy
IIPOCMAaTPUBAETCA HANpPaBJIEHHOCTb Ha IMOCIEAYIOLIEe pa3BUTHE OHOJOTMYECKUX 3HAHMM,
OPMEHTUPOBAHHBIX Ha ()OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, SKOJIOTHYECKOTO
MBIIIEHMS], TIPEACTABIECHUN O 30pOBOM 00pa3e *KH3HHU, Ha BOCIIUTAHUE OEPEKHOr0 OTHOLIEHMS K
OKpy>Katoliel npupoaHoi cpene. B mporpamMme mo OHONOTMM TakkKe MOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpeamera «buonorus» B peanuzauun TpedboBaHuii ®I'OC COO k miaHUpYyeMBbIM
JTUYHOCTHBIM, METampeIMETHbIM M TMpPEeIMETHBIM pe3yiabTaTaM oOydeHHUs U B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-IT03HABATEIBHON JEATEILHOCTH 00Y4YaIOUINXCs 10 OCBOCHUIO COJIEP>KaHUs
OM0JIOrnYecKoro 0Opa3oBaHus Ha YpOBHE CpeHero ooiiero o0pa3oBaHusl.

VYueOubiii npenmer «buonorus» Ha YpOBHE CpeAHEro o0IIero oOpa3oBaHUS 3aBEPIIAET
Ouosiornyeckoe oOpa3oBaHHE B IIKOJE M OPUEHTUPOBAH HAa PACUIMPEHHE U YIiyOJieHHue 3HaHUM
oOyuarouxcst 0 )KUBOM IpUpoJie, OCHOBAX MOJIEKYJISIPHOU U KIETOYHON OMOJIOTHH, SMOPHOIOTHH 1
OMOJIOTUU Pa3BUTHS, TEHETUKH, CEJEKIIMU, OMOTEXHOJIOTUH, SBOJIOLIMOHHOTO YYEHHS U KOJIOTHH.

Uzyuenue yueOHoro mnpeamera «buonorusi» Ha yriayOJIeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJIFOTOBKY O0YYalOMIMUXCs K MOCIEeIYIOIEMY MMOJIyYeHHI0 OMOIOTHYecKoro o0pa3oBaHus B By3ax U
OpraHM3alMsIX CpeJHEero npodeccuoHanbHOro oopasoBaHus. OCHOBY €ro COAEp)KaHUs COCTaBISET
crucreMa OMOJIOTHYECKUX 3HAHWUM, TMOJTYYEHHBIX MPU U3YYCHUHU OOYUYaIOIIMMHUCS COOTBETCTBYIOLIMX
CHUCTEMATHYECKUX pa3/ieJIOB OMOJOTMH Ha YPOBHE OCHOBHOro o0miero oOpaszoBanms, B 10-11
KJIaccax ATH 3HAHMSA MOJY4aloT pa3BuTHe. Tak, pacmupeHsl U yriyOneHbl OMONIOTHYecKre 3HaHUs O
pacTeHUsIX, KUBOTHBIX, Ipudax, 6aKTepusx, OpraHU3Me 4eJI0BeKa, OOIIMX 3aKOHOMEPHOCTSIX JKHU3HH,
JOTIOJTHUTEIBHO BKJIIOUCHBI OMOJIOTHYECKUE CBEICHMS NPUKIAJHOTO W TOMCKOBOTO XapakrTepa,
KOTOpBIE MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI JJIs ocaeayromero Beidopa nmpodeccuu. Bozmorkna



TaK)Ke HWHTEerpanusi OWOJNOTMYECKUX 3HAHUH C COOTBETCTBYIOUIMMH 3HAHUSMH, MNOJYYEHHBIMU
00y4arolUMUCS NpU U3y4eHUU (HUBUKH, XUMHUH, reorpaduu 1 MaTeMaTUKH.

CrpykTypa nporpammsl 1o yueOHomy npeamery "buosiorus” orpakaeT CUCTEMHO-YPOBHEBBIN U
SBOJIIOLIMOHHBIA MOAXOIbl K u3ydeHHto Ouonoruu. CorjiacHo UM, H3Y4alOTCS CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEpHbIE JUIsl KUBBIX CHCTEM pa3HOIO YPOBHS OpraHU3alUH, HBOJIIOLUN
OpPraHMYECKOTO MHpa Ha 3emJjie, COXpaHEeHHsI OMOJOrMYecKOoro pa3sHoobOpasus miaHersl. Tak, B 10
KJIacce M3y4YaroTCsl OCHOBBI MOJICKYJISIPHON M KJIETOYHOH OHOJOrMH, SMOPUONIOTHH U OHOJIOTUH
pa3BUTHSA, TEHETUKU U CENEKLUU, OMOTEXHOJOTUU U CUHTETUYECKOW OUOJIOTUH, aKTYalTH3UPYIOTCS
3HAHUSA OOYYaroIIMXCs MO OOTaHWKE, 300JI0TUH, aHATOMUH, ¢u3nonornu yenoBeka. B 11 kmacce
M3Y4al0TCsl BOJIIOIMOHHOE YUE€HHE, OCHOBBI SKOJIOTHH U yueHHE 0 buocdepe.

VYuebnbiii npeamer «buomorus»  mpu3BaH  00ECIIEUUTH  OCBOCHHE  OOYYAIOIIMMUCS
OMOJIOTMYECKUX TEOPH U 3aKOHOB, UCH, IPUHIIMIIOB U MPAaBUIL, JISKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUpa, 3HAHUI O CTPOEHUHU, MHOTOOOpa3uu U 0COOEHHOCTAX KIIETKH,
Oopranusma, TMONYJSIUH, OWOIIEHO03a, AIKOCHCTEMBbI, O BBIJAIOUINXCA HAYYHBIX JOCTHIKCHHSIX,
COBPEMEHHBIX HCCJICIOBAHUAX B OWOJIOTHH, MPHUKIAIHBIX ACHEKTaX OWONOTHYECKUX 3HAHWHU. J[is
pa3BUTHUA U MOJAJIEPKAHUS HHTEpeca 00yJaroImuXCsl K OMOJIOTHU HApsly CO 3HAYUTEIBHBIM 00BEMOM
TEOPETUYECKOTO MaTepHaja B COACPKaHUM MPOTPaMMBbl IO OMOJIOTHH IPEAYCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAaHOBJICHUSI U Pa3BUTHUS TOW WM MHOM 00JacTH OMOJOTHH, BKJIAJOM OTEYECTBEHHBIX U
3apyOeXHBIX YUEHBIX B PEIICHUE BAKHEHIINX OMOJIIOTMYECKUX U SKOJIOTMUECKUX MpoOIIeM.

Llenp uzyuyenuss ydeOHoro mnpenmera «buonorus» Ha yriyOnEéHHOM ypOBHE — OBJaJIeHUE
00y4aroImuMUCs 3HAaHUAMHU O CTPYKTYPHO-(YHKIIMOHAILHONW OpPraHW3aIlMH JKUBBIX CHCTEM Pa3HOTO
paHra u mnpuoOpeTeHHEe YMEHHWHl UCIOoNb30BaTh 3TH 3HaHMA B (OPMHPOBAHMU HHTEpeca K
onpeaenéHHoNl 0bacTu NpodeccuoHaNbHOM AeATeIbHOCTH, CBA3aHHON ¢ OMOJIOTHEH, WK K BBIOOpPY
y4eOHOT0 3aBe/IeHHs I IPOA0IDKEHHUs OMOIOTHYECKOro 00pa3oBaHuUs.

Hoctuxenue nenu usydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM YpOBHE
obecreyrBaeTcs pelIeHueM CIeIyoIuX 3a1au:

OCBOEHHE O0YYarOIIMMHCS CUCTEMBbI OHMOJIOIMUYECKHUX 3HAHHWM: 00 OCHOBHBIX OMOJIOTMYECKUX
TEOpUAX, KOHLENIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M TPaBHJIAX, COCTaBJISIOLIMX
COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO0 KapTHHY MHUpPa; O CTPOEHUH, MHOr000pa3uu U 0COOEHHOCTSIX
OMOJIOTHYECKUX cUCTeM (KJIeTKa, OpraHu3M, IMOMyJsauus, BHJ, OuoreoneHos, Ouocdepa); o
BBI/IAIOIINXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTUY;

O3HAaKOMJIEHHE OOYYaIOIIMXCSl ¢ METOJaMH MO3HAHUS >KUBOW MPUPOJBL: UCCIEI0BATEILCKUMHU
MeTOaMH OMOJIOTUYECKUX HAyK (MOJICKYISIPHOUN M KJIETOYHON OMOJIOTHH, YMOPHUOIIOTHN U OMOJIOTUH
Pa3BUTHs, TEHETUKU M CEJEeKIHH, OMOTEXHOJIOTUM M CHUHTETHYECKOM OMOJIOTHH, MajJeOHTOJOTHH,
SKOJIOTMH); METOJaMU CaMOCTOSATEIbHOIO TMPOBEACHHUS OWOJIOIMYECKHUX HUCCIEJOBaHUN B
nabopaTopuu U B Ipupojie (HabIoaeHne, U3MEPeHHe, SKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJicHUEe OOYy4YaloIMMUCA YMEHUSIMU: CAMOCTOATEIbHO HAaXOAWTh, aHAJIU3UPOBATH H
UCMOJIb30BaTh OHOJOTMYECKYI0 HH(OpPMAIIHMIO; TOJb30BATHCS OMOJIOTHYECKON TEepMHUHONOTHEH U
CUMBOJIMKOM; YCTaHABJIMBATh CBSI3b MEXY Pa3BUTHUEM OHOJIOTUU M COLHMAIbHO-DPKOHOMUYECKUMHU U
HKOJIOTUYECKUMHU TpoOJIeMaMH YeJIOBEUeCTBa; OICHMBATH MOCIEICTBHS CBOEH IESITEIBHOCTH 10
OTHOIICHHUIO K OKpYXarolled NpUpPOTHOM cpele, COOCTBEHHOMY 3JI0POBBIO U  3/0POBBIO
OKpYKaloIMUX Jrojiel; OOOCHOBBIBaTH M COONIONATh Mepbl NPOPWIAKTUKA HH(EKINOHHBIX
3a0oeBaHnid, TpaBWja IOBEICHHUS B TpUpOAe W obOecreueHuss Oe30MacHOCTH COOCTBEHHOM
KHU3HEICATEIbHOCTY B YPE3BBbIYAMHBIX CUTYyallUAX MPUPOJHOTO U TEXHOTEHHOIO XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE y OOYYalOIUMXCS MHTEIUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBITUSAMU KM COBPEMEHHBIMU HCCIIEOBAHUSIMH B OWOJIOTUH,
pelmaeMbpIMH €10 MpoOJeMaMy, METOJOJOrHel OWOJOTHYECKOro MCCIEeIOBaHUs, IPOBEIACHUS



OKCHEPUMEHTAIbHBIX  HMCCICNOBAaHUN, peIIeHUs OWOJNOTHMYECKMX  3a7ad, MOJEIMPOBAHUS
OMOJIOrNYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIUTAaHHE Yy OOYYAIOIUXCS IIEHHOCTHOTO OTHOUICHHS K JKMBOW TNPHPOJIE B LEJIOM U K
OT/ENbHBIM €€ 00BEKTaM U ABICHUAM; (POPMUPOBAHHUE FKOJOTUUYECKOM, TeHETUYECKON IPaMOTHOCTH,
o01Ieit KyJabTYpbI TOBEICHUS B IPUPO/JIC; HHTETPAIlMK €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpereHne OO0y4aroIMMUCS KOMIIETEHTHOCTH B PAalMOHAIBHOM HPUPOAONOIb30BAHUU
(cobmroenne mpaBWIl OBEJCHUS B MPUPOJIE, OXPAaHbI BUIOB, IKOCUCTEM, OMOChEpsl), COXpaHESHUH
COOCTBEHHOI'O 3/I0pOBbSl M 3/I0pOBbSl OKpYXAIOIIMX JIIOJeH (coOutolieHuss Mep NpodUIaKTHKU
3a0osneBaHuil, obOecneueHHEe OE30MAaCHOCTU JKU3HEACATEIBHOCTH B YpPE3BBIUANHBIX CHUTYalHUAX
IPUPOJHOIO M TEXHOTCHHOI'O XapakTepa) Ha OCHOBE HCIIOJIb30BAaHUS OMOJOIMYECKUX 3HAHUHM U
YMEHHUH B IOBCEAHEBHOM KU3HH;

CO3/laHMe  YCJIOBUH JUIi  OCO3HAaHHOTO BblOOpa  OOydYarOIIMMHUCA  MHIUBUIYaJIbHOMN
00pa3oBaTeNbHOW  TPAGKTOPUH,  CIIOCOOCTBYIOIIEH  MOCIenylomeMy  pohecCHOHATLHOMY
CaMOOIIPEICIIEHUIO0, B COOTBETCTBUU C MHAMBUYaTbHBIMU HHTEPECAMU U MOTPEOHOCTAMU PErUOHA.

OO0miee yncIo YacoB, OTBEACHHBIX HA W3Y4eHHE OMOJIOTHH Ha YriyOJIEHHOM YPOBHE CPEITHETO
obmero oopazoBanus, coctaisieT 204 yaca: B 10 kimacce — 102 vaca (3 yaca B Henenro), B 11 kimacce
— 102 4aca (3 yaca B HefIeINIO).

OT100p opraHu3alMOHHBIX (OPM, METOAOB U CpeiCTB OOyueHHs] OMOJIOTUU OCYIIECTBIIAETCS C
yu4€ToM cHeuu(puKud €ro coAepKaHusi M HaIpaBIEHHOCTH Ha NPOAODKEHHE OHOJIOrHYECKOIro
00pa3oBaHMs B OPraHU3aALUAX CPEJHETO NPOHECCHOHATBLHOIO U BBICILIEr0 00pa30BaHuUs.

OO0s3aTeNbHBIM  YCIIOBHEM TpH OOyYeHHHM OHMOJOTMHM Ha YIIyOJE€HHOM YPOBHE SIBISETCS
npoBejieHne Ja00paTOPHBIX U MPaKTHYECKUX paboT. Taxke yyacTue 00y4aroluxcs B BBIIOJIHEHUH
MIPOEKTHBIX U Y4eOHO-HCCIIEI0BATEIbCKUX PA0OT, TEMAaTHKa KOTOPBIX OIMpPENEesseTCs] YUUTeleM Ha
OCHOBE UMEIOIINXCSI MATEPUAIbBHO-TEXHUYECKHUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUI.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

CopnepxaHue Nporpammbl, BBIIEIECHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY IOCYJapCTBEHHOMN
uroroBoi arrectaiuu (I'NMA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast Ouoyiorus — KOMIUIEKCHas Hayka. Kparkas ucTopusi pa3BUTHS OWOJIOTHU.
buonornveckue Haykn W H3y4aeMmble HMMHU TpoOiembl. DyHIaMeHTalbHBIC, NPUKIAIHBIE U
MOMCKOBBIC HAyYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouosoruu B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOH KapTUHBI MUpA.
[Ipodeccun, cBsizanHbie ¢ Ouosiorueil. 3HayeHHEe OHOJOTHMM B MPAKTUYECKON AESITeNbHOCTU
YeJI0BeKa: MEAUIIMHE, CEIbCKOM X035IIICTBE, IPOMBIIIIIEHHOCTH, OXPaHE MPUPO/IbL.

JdeMoHcTpamun

[Toptpetsr: Apucrorens, Teodpacrt, K. Jlunneitr, XK. b. Jlamapk, Y. [apsun, V. I'apseii, I
Mennens, B. U. Bepnanckuii, . I1. ITaBnos, U. U. Meunukos, H. U. Basuios, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuie! 1 cxeMbl: «CBsI3b OMOJIOTHH C IPYTUMHU HaykaMuy, «CuctemMa OMOJIOTHYECKUX HAYK.

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

JKupble cuctembl Kak mpeamer u3yudeHuss Ouonoruu. CBOKMCTBAa >KMBBIX CHUCTEM: EIHMHCTBO
XUMHUYECKOI'O COCTaBa, AUCKPETHOCTb M LIEJIOCTHOCTD, CIOXKHOCTh U YIMOPSIOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CAMOOPIraHM3alMs, CaMOBOCIIPOM3BEACHHUE, PA3APAKUMOCTb, U3MEHUYUBOCTb, POCT U
pa3BUTHE.

VYpoBHM  OpraHu3allMM  JKUBBIX  CHUCTEM:  MOJICKYJISIPHBIM,  KJIETOYHBIM,  TKaHEBBIH,
OpraHU3MEHHBIN, MOMYISIMOHHO-BUA0BOM, SKOCUCTEMHBIN (OMOreoleHOTHUYeCKuit), OrnochepHsbIi.
[Ipoueccrl, mpoucxoasme B )KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH XHUBOTO. JKU3Hb Kak ¢dopma
cyuiecTBoBaHMs Marepuu. Hayku, usyuaroniyie »KuBble CUCTEMBI Ha Pa3HBbIX YPOBHSIX OpraHU3aIiH.

N3yuenune xuBbIX cucteM. Mertoapl Ouonoruueckoil Hayku. HaOmromenue, wu3MepeHue,
SKCIEPUMEHT, CUCTEMaTH3alus, MeTaaHanus. [loHaTrue o 3aBUCHUMOI U HE3aBUCUMOW MEPEMEHHOM.
[InanupoBanue skcnepumenTta. [loctaHoBka m mpoBepka runorte3. HyneBas runoresza. Ilonstue
BBIOOpDKHM U €€ JocToBepHOCThb. Paz0poc B Ouosjormueckux JgaHHBIX. OlEeHKa JI0CTOBEPHOCTU
MOJIYYEHHBIX pe3yNabTaToB. lIpvunMHBI HCKaXeHUss pe3yabTaroB HSKcrepuMeHTa. [lonsTue
CTaTHUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmumpl n cxembl: «OCHOBHBIC TIPU3HAKW KU3HWY», «buonorndeckue cucreMb», «CBoOMCTBa
KUBOM MaTepum», «YPOBHHM OPTraHM3aLUU XUBOU NpHUpOAbD», «CTpoeHuEe >KUBOTHOM KIETKHY,
«TkaHu KUBOTHBIX», «CHCTEMBI OpPraHOB YEJOBEUECKOro OpraHusma», «buoreorneHos,
«buochepay, «MeTo1bl U3y4EHUS JKUBOU TIPUPOIBIY.

OOGopynoBanue: mabopaTopHOe OO0OpYIOBaHME I TPOBEICHUS HAOIIOICHUA, W3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «/crnonp3oBaHNe pa3TUYHBIX METO/IOB IIPU U3YUYEHUHU KUBBIX CHCTEM.

Tema 3. Bnosnorus Kierku

Knetka — cTpykTypHO-(pyHKIIMOHAIBbHAS eIuHUIA )XUBOro. MlcTopus oTKphITUS KileTKU. PaboThl
P. T'yka, A. Jlesenryka. Kiuerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OcHoBHbIE
MOJIO)KEHUS COBPEMEHHOM KJIETOYHON TEOPHH.

Metoapl  MONEKYASPHOM W  KIETOYHOM  OMOJNIOTMH: MHUKPOCKOMHMSA, Xpomarorpadus,
anekTpodope3,  METOI  MEYEHBIX  aromMoB,  auddepeHnmanibHOe  HEHTpU(YTHpPOBaHUE,



KyJIbTUBUPOBAaHHUE KIETOK. M3yueHue QuKcUposanHulx Kiemox. DIEKTPOHHAs MHUKPOCKOIHS.
Kongoxkanvnasn mukpockonus. Bumanvhoe (npudicuznennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

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

Tabnuibl 1 cxembl: «CBETOBOM MUKPOCKOI, « DIEKTPOHHBIA MUKPOCKOI», «McTOpus pa3BUTHS
METOJI0OB MUKPOCKOIIUI.

O0opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONPENapaTbl pPACTUTENIbHBIX, JKUBOTHBIX MU
0aKTepHATIbHBIX KIETOK.

IIpakTuuyeckass padora «/3ydyeHne METONOB KIETOYHOH Ouonoruu (xpomarorpadus,
anektpodopes, muddepennuanbaoe eHTpudyruposanue, [TLP)».

Tema 4. XumMuveckasi OpraHu3anus KIeTKU

XVMMHYECKUI COCTaB KIETKU. Makpo-, MUKpO- U YIbTPaMUKpO3JeMEHTHI. Bosia u €€ posp Kak
pPacTBOPUTEIIS, PEAreHTa, y4acTHE B CTPYKTYPHUPOBAHHMM KIIETKH, TEILUIOPETYJALMU. MUHEpaabHbIE
BEIIECTBA KJIETKH, UX OMOJIOrMuecKas poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonormyeckue noiaumepbl. benku. AMHHOKHMCIOTHBIN
coctaB OenkoB. CTPyKTypsl OeaKoBOM Mosekynbl. IlepBuuHas cTpykTypa Oeinka, MenTHAHas CBS3b.
Bropuunas, TperuuHas, ueTBepTUYHAs CTPYKTypbl. JleHaTypanus. CBoiicTBa  O€NKOB.
Knaccudukanus 6enkoB. buonornueckue ¢pyHkiuu 6eakoB. [lpuonsi.

VYrneBoabl. MoHoOcaxapuibl, Jucaxapuibl, OJUrocaxapuabl ¥ nojucaxapuiabl. OOmui miuaxH
CTpOEHUS U (PU3MKO-XUMHUUECKUE CBOMCTBA yIiieBOAOB. bronornueckue GpyHKIMU yriIeBOIOB.

Jlumuaer. TuppodrmsHo-rUApOodoOHBIe cBOMicTBa. Kitaccubukammst mumumoB. Tpuriumnepust,
¢dochonunuapl, BockH, cTepouasl. buonormueckue QyHkuu smnuaoB. OOmMe CBOHCTBa
OMOJIOTrMYEeCKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K CaM03aMbIKaHUIO, MTOJIYIPOHUIIAEMOCTb.

Hyxnennoseie xucnorel. JJHK u PHK. Crpoenune HyknenmHOBbIX KucinoT. HykieoTunsl.
[Mpuauun kommnementapHoctu. IlpaBuno Yapradda. Crpykrypa JHK — nBoitHas cnupans.
Mecronaxoxaenue u 6nonorndyeckue pynkunn JJHK. Buast PHK. ®@ynkunun PHK B knetke.

Crpoenue Mmonekynsl AT®. Makposprudeckue cBsizu B Moiiekyine AT®. buomornueckue
¢ynkunn  AT®. BoccraHOBIEHHblE NEPEHOCYMKH, UX (QYHKIMM B  KIeTke. /[pyeue
nykneosuompughocpamor (HT®). CexenupoBanue [IHK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykrypHast Ouojorusi: OMOXMMHUYECKHE U OMO(U3MYECKHE UCCIEIOBAHUS COCTaBa H
MIPOCTPAHCTBEHHOU CTPYKTYpbl OMoMoiiekyl. Modenuposanue cmpykmypsl u QYHKYUi OUOMONIEKYI
u ux komniaexkcos. Komnvromepnuiii ouzaiin u opeanuyeckuii cunmes OUOMONEKYN U UX HENPUPOOHBIX
aHano2o0s.

JdemMoHcTpanuu

IToprpetsr: JI. ITomunr, k. Yorcon, ®. Kpuk, M. Vunkunc, P. ®panknun, ®@. Conrep, C.
[Ipy3unep.

Juarpammsl: «PacnpeneneHne XMuMHUYECKUX IEMEHTOB B HEXXUBOW npupoze», «Pacnpenenenue
XUMHUYECKHX HJIEMEHTOB B )KMBOU IPUPOJIE».

Tabmuubt u cxembl: «llepuoanyeckas TabnauIa XUMHYECKUX 3JeMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJIBI», «BermiecTBa B cocTaBe opranu3MoBy, «CTpoeHue MOJIeKybl 0enka», «CTpyKTypbl
0enKoBOM MoOJIeKyNbl», «CTpOE€HHE MOJEKYJ YriaeBoAoB», «CTpoeHHE MOJEKYTd JMIUIO0BY,
«HyxknenHoBbie KUCTOThI», «CTpoeHne MoieKyiabl ATD».

Ob6opynoBaHue: XMMHAYECKas Mocyia 1 000pyI0BaHHE.

JlaGopaTopHas padora «OOHapyxeHHE OCTKOB C MTOMOIIBIO KAaUeCTBEHHBIX PEAKITUN».

JlabopaTopunasi pabGora «lccienoBaHue HYKJIEMHOBBIX KHCIIOT, BBIIEIEHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u GyHKIMHU KIETKH



Tumbl KJIETOK: JyKapHOTHYecKas | mpokapuoTuueckas. CTpyKTypHO-()YHKIIMOHAJIBHBIC
00pa30BaHMsI KIETKH.

Crpoenne npokapuoTHueckoi kieTku. Kierounast creHka Oakrepuit m apxeil. OcobeHHOCTH
CTpOEHHS reTepoTPOPHON U aBTOTPO(GHOM MPOKAPUOTUYECKUX KIIETOK. MeCTO U poJib IPOKAPHOT B
OuoIIeHO3aX.

Ctpoenue ¥ (QYHKIIMOHUPOBAHHE JSyKapHoTHUeckod kieTku. Ilmasmaruueckas memOpana
(mmasmanemma). CrTpykTypa Iia3mMaTHdeckod  memOpanbl.  TpaHcmopT — BemecTB — uepe3
IJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIA (muddy3us, obOneryéHHas nuddys3us), aKTUBHBINA
(mepBUYHBIA W BTOPUYHBIA aKTHBHBIM TpaHcnopT). llomynponumaemocts MemOpanbl. Pabota
HATPUI-KAJTUEBOr0 Hacoca. DHAOIUTO3: MUHOLMTO3, (aromuro3. Dk3ouuTto3. KietouHas creHka.
CrpykTypa 1 GyHKINU KIETOYHOW CTEHKH PACTEHHIA, TPHOOB.

[utomnazma. Iluro3ons. Ilurockener. JIBwkeHue nuroruiasmbl. OpraHowabl  KIETKH.
OpnoMeMOpaHHbIE OpraHoubl KieTKH: 3Hpomiazmaruyeckas cetb (JIIC), anmapar ['onbmxwy,
JU30COMBI, HMX CcTpoeHue U (yHKIUU. B3anMocBa3b 0JHOMEMOpaHHBIX OPraHOUAOB KIIETKH.
CtpoeHue rpaHyasipHOTO peTukyiayma. Mexanusm wnanpaenrenusi Oenkos 6 JIIIC. Cunres
pactBopuMbIx  OenkoB.  CuHTe3  KIETOYHBIX  MeMOpaH.  [mamkuii  (arpaHymsipHBIi)
SHIOIIIA3MaTHUECKU peTukynyM. CekperopHas ¢yHkuus ammapara [onbmxu. Moougpukayus
benxos ¢ annapame I onvoocu. Copmuposxa benxkos 6 annapame I onv0oxcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyosn pactutensHbIX KieToK. Kirerounstii cok. Typrop.

[TomyaBTOHOMHBIE =~ OpPraHOMBI  KJETKH: MHUTOXOHJAPHUH, TIACTUABL.  [Ipoucxoowcoenue
mumoxonopuul u naacmud. Cumobdbuocenes (K.C. Mepesckosckui, JI. Mapeynuc). CtpoeHue u
GyHKIMH MUTOXOHApMM M miactui. [lepBuuHble, BTOPUYHBIE W  CIOXKHBIE IJIACTUIBI
(hOTOCHHTE3UPYIOIINX FYKAPUOT. XIIOPOIIACThI, XPOMOIUIACTHI, JISUKOTUIACTHI BBICIIIUX PACTCHUH.

HememOpanuble opranougsl kieTkn CTpoeHne U (QYHKUUMHM HEMEMOpaHHBIX OpPraHOHMI0B
KieTku.  PuGocombl.  [Ipomeoscymounvie  unamenmoi.  MuxkpoduiaMeHTsl.  Akmunogvle
Mukpoghunamenmoi. MBbIILIEUHbIE KIETKU. AKMuHOBble KOMNOHEHMbl HEeMbIUEUHbIX —KIemOK.
Muxkporpybouku. Kinerounslii wnentp. CrTpoeHHe U JBUKEHUE JKTYTUKOB U  PECHUYEK.
MuxkpoTtpyOouku 1uromnasMel. Llentpuons. berku, accoyuuposanmvie ¢ MuxkpoguiameHmamu u
muxpompyboukamu. Momophvie 6enxu.

SAnpo. Obonouka siapa, XpOMAaTHUH, KApUOIUIa3Ma, SAPBILIKY, UX CTPOCHUE U PYHKIUU. S IepHbIi
O0enkoBblii MaTpukc. [IpocTpaHCTBEHHOE pACMONOKEHHE XPOMOCOM B HMHTEp(ha3HOM spe.
Dyxpomamun u cemepoxpomamun. beaku XpomMaTuHa — TUCTOHBL. JJunamuxa s0epHol 000104KU 8
mumo3se. Hoepuwiii mpancnopm.

Knerounsie BkitoueHus. CpaBHHUTENIbHAs XapaKTEPUCTHUKA KIETOK JYKApHOT (PacTUTEIbHOMH,
KUBOTHOH, TpHOHOIA).

JdemMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupl u cxembl: «CTpoeHHE PYKAPUOTHUECKOW KIETKH», «CTpoeHHe UBOTHOW KIIETKH,
«CTpoe€HHE pPACTUTENBHOW  KIETKW», «CTpoeHHe MHUTOXOHIpuu», <«Aapo», «CtpoeHne
IIPOKAPUOTHUYECKOM KIIETKHY.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOINpENnaparbl PacTUTENbHBIX, KUBOTHBIX KIIETOK,
MHUKpPOIIpenapaTsl OaKTepHaIbHBIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpOeHHS KJIETOK Pa3IMyHbIX OPraHU3MOB).

IIpakTuyeckas padora «/3ydeHne CBOUCTB KJIETOYHONH MEMOpPaHBD».

JlabGoparopnass paGora «lccienoBanue ruia3Moiu3a M JEIJIAa3MOJIM3a B PACTUTEIBHBIX
KJIETKaX».

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NMpeBpaLieHHe JHEPTHH B KJIEeTKe



AcCUMMIISIIIMSL M JUCCUMWJISIIMS — JBE CTOPOHBI MeTaOonmu3Mma. Turmbel oOMeHa BeIIECTB:
aBTOTPO(HBIA U rerepoTpodHbIi. YyacTue Kuciaopoga B OOMEHHBIX Mpolieccax. DHEepreTuuecKoe
obecrieyenne KieTku: npeBpamieane AT® B oOMeHHBIX mporeccax. DepMeHTaTUBHBINA XapakTep
peakuuil KJieTouHoro merabonusma. depMeHThl, UX CTPOEHHUE, CBOMCTBA M MEXAaHU3M JACHCTBHUS.
Kodepmentsl. OTnuuns (GepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-akTUBaTOpHl U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX PEAKIUN OT Pa3IMYHBIX (aKTOPOB.

[lepBUUHBII CHHTE3 OpraHMYEeCKUMX BELIECTB B KieTke. DOTOCUHTE3. AHOKCU2eHHbll U
oKcueennvllti homocunmes y 6axmepuii. Ceemocoduparoujue nueMenmsl U NUSMeHmMovl PeaKyuoHHO20
yenmpa. Ponp xyopomnactoB B mporecce (QorocuHTe3a. CBeroBas M TeMHOBas  (pasbl.
@omoovixanue, Csz., C4- u CAM-munsr gpomocunmesa. IlponyktuBHOCTh (hoTOCHMHTE3a. BnmsHue
pa3nuYHbIX (haKTOPOB HA CKOPOCTH (poTOoCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XeMmocunTte3. Pa3sHooOpa3zue opraHM3MOB-XEMOCHHTETUKOB: HUTPUPHUIMPYIOIIUE OaKTepuu,
&Kelle300aKTepun, cepodbaKTepr, BOJIOPOAHbIE OaKTepuu. 3HAaU€HNE XEMOCUHTE3A.

AHa’pobHble opraHu3mbl. Bunel Opoxkenus. IIpogykTbl OpoxeHHST MU MX HUCHOJIb30BaHUE
YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHW3MBbI KaK OOBEKThl OHOTEXHOJIOTMHM W BO3OYAUTENIH
0ose3Hel.

AbdpoOHBIE OpraHu3MBbl. DTambl SHEepreTuueckoro oomena. [loarorosurensuslil dtamn. [mkonms
— OECKHCIIOPOIHOE PACIIETITICHUE TITFOKO3BI.

buonoruueckoe OKuCIEHHME, WM KIETOYHOE JbIxaHue. Pojib MUTOXOHApPUN B Ipoleccax
Oouonoruueckoro okucineHus. [uknmyeckue peakuuu. OxucnurenbHoe QochopunupoBanue.
Onepeus memopannozo epaouenma npomonos. Cunmez AT®: paboma npomonnou ATD-cunmasuol.
[IpeumymiectBa a’poOHOro MmyTH oOOMEHa BEIIECTB Mepel aHadpoOHbIM. O((HEeKTUBHOCTh
SHEPreTHYecKoro oOMeHa.

JdemoncTpanuu

[Toprpersr: JIxk. Ipuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A. Durensrapar, II.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DoTOoCHHTE3», «DHEpreTuueckuii obmen», «buocunres Oemnkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3.

OO6opynoBaHue: CBETOBOM MHKpPOCKON, OOOpyIOBaHUE [Jsi MPUTOTOBJICHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENaparos.

JlabopaTopHasi padora «/3yueHue KaTaJUTHUYECKON aKTUBHOCTU ()EPMEHTOB (Ha IMpUMeEpe
aMmIIa3bl WIH KaTaaasbl)y.

JlabopaTopHnas padora «/3ydyeHue pepMEHTaTHBHOTO paCIIEIUICHHUS MEPOKCHUIa BOJOPOJA B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopnas padora «CpaBHeHHE TTPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopHas pabora «CpaBHEHHUE MPOLIECCOB OPOKEHUSI U JABIXAHUS.

Tema 7. HacieacrBeHHasi MHpopMalnus U peajau3anus eé B KJIeTKe

Peakumu marpuyHoro cuntesa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLUUAX MaTPUYHOTO
cuHTe3a. Peammszanus HacneAcTBeHHOW uWHMoOpmanuu. ['€HeTHYeCKHWi KON, €ro CBOWMCTBA.
Tpauckpuniuss — Matpuunblii cuHTe3 PHK. IIpuHOMOBI TpaHCKPUNIMH: KOMIUIEMEHTAPHOCTH,
AHTUNAPAIUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvlx PHK 6 aykapuomuueckou
knemke. Hexooupyrowue PHK.

Tpancmsamuss u e€ sranmbl. Yyactue TtpaHcnopTtHeix PHK B OuocunTese Oenka. VYciaoBus
6uocunresa Oenka. KogupoBanue amuHokuciaot. Posb pubocom B GnocunTese Oenka.

Coepemennvie npedcmagnenus o cmpoenuu 2enog. OpraHuzanus TeHOMa y MPOKapUOT H
9YKapHOT. Perymnsuus akTHBHOCTH T€HOB y mpokapHoT. ['unore3a onepona (P. XKako0, XK. Mano).
MonekynapHvle MexaHusmvl dIKCnpeccuu 2eHos y sykapuom. Ponw xpomamuna 6 pecynayuu pabomoi
2enos. Perymsnns oOMEHHBIX IPOIIeccoB B KieTke. KieTounslil romeocTas.



Bupycel — HekseTouyHble (OpMBI JKM3HM M OOMuratHeie mapasutbl. CTpoeHHE MPOCTHIX M
CJIOXKHBIX BHPYCOB, PETPOBHUPYCOB, OakTepuodaroB. Kusnenuviii yuxn JJHK-cooepocawux supycos,
PHK-cooeparcawux supycos, bakmepuogaecos. Obpamuas mpanckpunyus, pesepmasa, UuHmezpasa.

BupycHbie 3a0oneBanust dyenoBeka, >kuBOTHBIX, pacteHuii. CITNI, COVID-19, conmumansHbie u
MEIULUHCKUE TPOOIJIEMBI.

Buoungopmamuka: ummeepayus u ananuz 6bonvuux maccusos («bigdatay) cmpyxmypuoix
ouonocuueckux oannvix. Hanomexnonoeuu 6 ouonocuu u meouyune. Ilpoepammupyemvle ghyHkyuu
benxos. Cnocobvl 00cmasKu 1eKapcme.

JdemMoHcTpanuu

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

Tabmuubt u cxembl: «buocunTes 6enkay, «I'enernaeckuit Koy, «Bupycer», «bakrepuodarn.

IIpakTHyeckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. ’/KuzHeHHBbIN UK KJIETKHU

Knertounslii nuki, ero nepuoasl u peryisaius. Marepdaza u muto3. OcOOEHHOCTH MPOIIECCOB,
nmporekamux B wHTepdase. llogroroBka KIETKM K  JAeleHHIO. [IpecHHTeTHYECKUU
(MOCTMUTOTUYECKUI), CHHTETHMYECKUH M TOCTCUHTETUYECKUH (IIPEMUTOTHUYECKHI) TEepUOIbI
uHTEep(ha3bI.

Marpuunbiii cunte3 JIHK — perukanus. [punimune! perukanuun JJHK: koMmmiemeHTapHOCTS,
ITOJIYKOHCEPBATUBHBIM CHHTE3, aHTUNApaIebHOCTh. Mexanusm permkanuu JJHK. Xpomocomsl.
Crtpoenue xpomocoM. Temomepbl U Temomepaza. XPOMOCOMHBIH HA0Op KIETKH — KapUOTHIL
JIMIUIONAHBI M ramiouaHbIl  HaOoOpsl XpoMmMocoM. I'omosiornunbsle Xpomocombl. I[losoBeie
XPOMOCOMBI.

Jenenue knetkn — Muto3. CTauu MUTO3a M MPOMCXOASIINE B HUX MPOLECChl. THUIIBI MUTO3A.
Kapunoxunes n nuroknses. buonornueckoe 3HaueHne MUTO3A.

Perynsuus mutoTnyeckoro nukia kiaetku. [Iporpammupyemast kiierouHasi THOeinb — alornTo3s.

Knerounoe sapo, XpoMocoMbl, (yHKIHMOHalbHas T€HOMHKA. Mexanusmvl npoaugepayuu,
ougppepenyuposxu, cmapenuss u eubenu kiemok. «l{ugposas xnemka» — ouounHgopmamuyeckue
Mooenu YYHKYUOHUPOBAHUS KIEeMKU.

JdemMoHcTpanuu

Tabmuupl u cxembl: <«OKu3HEHHBIH IMKI KIETKH», «Mutos», «CTpoeHHe XpoMOCOM»,
«Penmukanus [JHK».

OO6opynoBaHue: CBETOBOI MUKPOCKOII, MUKPOITpenapathl: «MUTO3 B KJIETKaX KOpPEIIKa JTyKay.

JlaGoparopHas padora «3yyeHne XxpoMOCOM Ha TOTOBBIX MUKPOITPENApaTaxy.

JlaGopaTopHas padora «HaGmoeHre MuTO3a B KJIeTKaxX KOHUMKA KOpeEIIKa Jiyka (Ha TOTOBBIX
MUKpOTpenaparax).

Tema 9. Ctpoenune u pyHKIMH OPraHu3MOB

buonorunyeckoe pazHooOpaszue OpraHu3MOB. OIHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U )KU3HEIEeATEIbHOCTH OJHOKJIETOUHbIX opraHu3MoB. bakrepuu, apxewu,
OJTHOKJICTOUYHbIE TpUObI, OJHOKJIETOYHBIE BOJOPOCIH, Jpyrue MpoTUCThl. KoioHuaabHbIE
OpPTraHU3MBI.

B3aumocBs3p 4acTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHM, OpraHbl MU CHUCTEMBI OpIaHOB.
Opranusm Kak enquHoe 1enoe. ['omeocras.

Txanu pactenuil. Tunbl pacTUTENBHBIX TKaHEW: oOpa3oBaTesbHAs, TOKPOBHAsS, MPOBOJAINAS,
OCHOBHasi, MexaHnueckas. OCOOEHHOCTH CTpOoeHUus, PYHKIMI U paclonoXKeHusl TKaHed B opraHax
pacTeHui.



TkaHM XUBOTHBIX M 4YeJOBEKAa. THIIBI KMUBOTHBIX TKAHEH: JIUTEIUAbHAs, COCAUHUTEIbHA,
MbllIeyHas, HepBHass. OCOOEHHOCTH CTpoeHus, (GYHKIMI M pacloioXKeHHs TKaHel B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T'€HEpaTHBHBbIE OpraHbl pacTeHWid. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yesioBeKka. DyHKIIUU OpraHoOB U CUCTEM OPIaHOB.

Onopa Ttena opranu3zMoB. Kapkac pacteHuil. CkeseTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. Hapy)XHbII 1 BHYTpeHHUH ckeneT. CTPOEHHE U TUIIbI COETUHEHUS KOCTEH.

JIBukeHre opraHu3MoB. [[BukeHHE OAHOKIJIETOYHBIX OPraHHU3MOB: aMEOOUHOE, KT'YTHKOBOE,
pecHu4HOE. JIBMKEHHE MHOTIOKJIETOYHBIX pPACTECHUM: TPONM3MbI M  HAcTUH. JIBUKeHHE
MHOTOKJICTOYHBIX KUBOTHBIX U Ye€JIOBEKa: MblleyHasi cuctema. Pedrexc. CkeneTHble MBIIIIBI U UX
paborta.

[luranue opranusmoB. IlornomeHue BOABIL, YIIEKHUCIOTO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHussMH. [Iutanne )KMBOTHBIX. BHYTPUIIOJIOCTHOE U BHYTPUKIIETOYHOE NuIeBapenue. [Iutanue
MMO3BOHOYHBIX KUBOTHBIX. OTHENbl NUIIEBAPUTENBHOrO TpakTa. lluiieBapuTenbHbIE KEJE3bl.
[InmeBapuTenpHas CUCTEMA YEI0BEKa.

Hpixanue opranu3moB. Jlpixanue pactenuid. [Ipixanume xuBoTHbIX. [uddys3us razoB uepes
noBepxHocTh KieTku. KokHoe npixanue. JlprxatenbHas moBepXHOCTh. JKaGepHoe M JEroyHoe
nbpIXaHue. /[pIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DBOJIOLHUOHHOE YCI0KHEHHE CTPOEHUS
JErKMX ITO3BOHOYHBIX KUBOTHBIX. /[pIXxarenbHas cucrema 4esloBeka. MexaHu3M BEHTUIIALUHN JIETKUX
y IITUI ¥ MIIEKONUTaomuX. Perynsauus npixanus. /{pixatenbHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHu3MoOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUN. TpaHCIIOPT BEIECTB y
XKUBOTHBIX. KpoBeHOCHas cuctema u €€ opransl. KpoBeHOCHas crcTeMa MO3BOHOYHBIX )KMBOTHBIX U
yenoBeka. Cepjie, KpOBEHOCHbIE cOCYIbl W KpoBb. Kpyrum kpoBooOpaiieHusi. DBOJIIOLMOHHBIE
YCIOXKHEHUSI CTPOCHMS KPOBEHOCHOW CHUCTEMbI IO3BOHOYHBIX >KMBOTHBIX. PaboTta cepaua u eé
perynsanus.

Beinenenne 'y opraHu3smMoB. BeiaeneHue |y pacreHuil. BeineneHue y  JKMBOTHBIX.
CoxparurenpHble Bakyoiau. Opransl BelneneHus. OunpTpanus, cekpelus U oOpaTHOE BCachbIBaHHUE
KaK MeXaHHW3Mbl paboOThl OpraHoB BblIesneHUs. CBSA3b MOJOCTH Tela C KPOBEHOCHOW U
BBIIETIUTENIbHON crcTeMaMu. BriieneHre y mo3BOHOYHBIX )KMBOTHBIX U 4yenoBeka. [louku. Ctpoenue
1 QyHKIMOHUpOBaHUe HeppoHa. OOpa3oBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil U LIKCTHI
IIPOCTENIINX. 3amMTa y MHOTOKIETOYHbIX pacteHuil. Kyrtukyna. CpencrtBa naccUBHOW U
XUMHYECKOH 3aiIuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M MX NMpPOU3BOAHBIE. 3allUTa OpraHu3Ma OT
6one3neil. IMmmyHHas cucrema yenoBeka. KneTouHsli 1 ryMopaibHbIM UMMYHUTET. BpoxkaE€HHbIN 1
npuoOpeTéHHbIN crerduuecknii UMMyHHTET. Teopust KiIOHaIbHO-ceNeKTUBHOro uMMmyHnureta (I1.
Opmux, ®. M. bepuer, C. Tonerasa). BocmanurensHble OTBETH OPraHU3MOB. PoJib BpOXKIEHHOTO
MMMYHHUTETA B pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUI.

Pa3apakuMoCTp M perynsuus y opraHu3MoB. Pazapa)kuMocTh y OJHOKJIETOYHBIX OPTraHW3MOB.
Takcucel. PaznpaxumMocTs U peryisnus y pacreHuil. POocToBble BelecTBa U X 3Ha4CHUE.

Hepsnas cuctema u peduieKTopHasi peryiasuusi y *UBOTHbIX. HepBHas cucrteMa u €€ OTHEeNbl.
OBOJIOIIMOHHOE YCIIO)KHEHHE CTPOEHHUSI HEPBHOM CUCTEMBI Y KMBOTHBIX. OT/I€IBI TOJIOBHOTO MO3ra
MMO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropHas nyra. bezycioBHbie U ycnoBHbIE pe(IIeKChI.

['ymopanbHasi peryiasuuss ¥ DSHAOKPUHHAs CHCTEMa JKUBOTHBIX M uyesoBeka. JKenessl
SHJIOKPUHHOM CHUCTEMbI W MX TOPMOHBL. JlelicTBHE TOPMOHOB. B3aMMOCBSI3b HEPBHOU U
SHJIOKPUHHOM cucTeM. ['unoTanamo-runodusapHas cuctema.

JdemoHcTpaumuu

IToprper: U. I1. I1aBnoB.



Tabmuier u  cxembl:  «OIHOKJICTOYHBIE BOAOPOCTH», «MHOTOKICTOYHBIC BOJOPOCIHY,
«bakrepun», «IIpocreiimmey, «Opraisl IBETKOBBIX pAacTeHH», «CHCTEMBI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHYTpEeHHEE CTPOCHHME HACEKOMBbIX», «TkaHM pacreHui», «KOpHEBBIE CHCTEMBDY,
«Ctpoenue ctebins», «CTpoeHUE JTUCTOBOM MIACTUHKNY, «TKaHU )KMBOTHBIX», «CKEJIEeT YeloBeKay,
«IIumeBapurenbHas cucremay, «KpoBeHOCHas cucreMa», «JlpixarenbHas cucremay, «HepBHas
cucteMay, «Koxa», «Mplieunas cucremay, «BolienurenbHas cucremMa», « JHIOKPUHHAs CUCTEMa,
«Ctpoenne wbipy», «AMMmyHuter», «Kumednomnonoctueiey, «Cxema MNHUTaHUS PacTCHUI,
«KpOBEHOCHBIE CHUCTEMBI MTO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue rujipel», «CTpoeHHUE IIIaHAPUN,
«BHyTpeHHEE CTpOeHHE [OXKIeBOro uepBsi», «HepBHas cumcrema pei0o», «HepBHas cucrema
narymkuny, «HepBHas cucteMa npecmbikaromuxcs», «HepBHasa cucrema nrtuny, «HepBHas cucrema
MJICKOTHTAIOIMNX», «HepBHas cucTeMa uenoBekay, «Peduiekcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIIpenapaTrsl TKaHeW, PaKOBHUHBI MOJUTIOCKOB, KOJUICKIIMM HAaCEKOMBIX, WIJIOKOXKHX, YKHUBBIE
SK3EMILIAPhl KOMHATHBIX PAcCTeHUM, repOapuul pacTeHUN pa3HBIX OTNENOB, BIAXKHBIE IMperapaTsl
YKUBOTHBIX, CKEJIETHl MO3BOHOYHBIX, KOJUICKIIMUM OECIO3BOHOYHBIX >KHMBOTHBIX, CKEJET 4YEJIOBEKa,
o0opynoBaHue ISl IEMOHCTpPAIMU TMOYBEHHOTO M BO3AYIIHOTO MHUTAHUSA PACTCHMI, pacUIeTIeHUs
Kpaxmajia U OeJKOB TOJ JeHCTBHEM (EpPMEHTOB, 00OPYJOBAHHME IS JEMOHCTPAIMH OIBITOB II0
M3MEPEHUIO JKU3HEHHON EMKOCTH JIETKUX, MEXAaHU3Ma JIbIXaTeJbHbIX ABUKEHUH, MOAEIIHA TOJIOBHOTO
MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHeill pacTeHUI.

JlabopaTopHas padora «/3yueHue TkaHel )KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHne opraHoB IBETKOBOTO PACTEHUSI».

Tema 10. Pa3mHokeHHe U pa3BUTHE OPTAaHU3MOB

®opMBI pa3MHOXKEHHsI OpPraHHU3MOB: Oecrosioe (BKJIIOYas BEreTaTMBHOE) M TOJIOBoe. Buibl
0ecroIoro pa3MHOKEHUS: TTIOYKOBAHWE, CIIOPYIIAIMS, (parMeHTaIHs, KIOHUPOBAHUE.

[TonoBoe pasmHoxxenue. IlonoBeie kieTku, uiau ramerel. Meito3. Ctaaun Meiosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. buosorndeckuii cMbIca Melo3a U IIOJIOBOTO npolecca. Meios
Y €r0 MECTO B KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['amerorene3 y xKuBOTHBIX. [losoBbie xene3pl. OOpa3oBaHue u
pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaroreHes u ooreHes. CTpOEeHHE MONOBBIX KIETOK.

OmnonoTBOpeHNE W SMOPHOHAIBHOE pPa3BUTHE JKUBOTHBIX. CrOCOOBI  OIUIOJOTBOPEHHUS:
HapyKHOe€, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). OMOpUONIOrHs — Hayka O pa3BUTUHU
opranu3MoB. Mopgozenes — 00Ha u3 2naeuvix npoobaem smbpuonoeuu. Konyenyus mopghozenos u
mooenu mopgoeerneza. Ctagum >MOpuoreHe3a >KMBOTHBIX (Ha mpumepe JArymkH). [poGienue.
Tunel npobnenus. /lemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. bnacmyna, munoel
onacmyn. OcOOEHHOCTH JpOOJIEHUS MIIEKOMUTAIOMIKX. 3apOJIbIIIEBble JIMCTKH (TacTPyJIALINS).
3akjnajKka OpraHoB M TKaHEM U3 3apOABIIIEBBIX JHMCTKOB. B3anMmHOe BIusHHE YacTei
Pa3BUBAIOIIETOCS 3apojbliia (3IMOpHOHANTBHAS WHIYKIWA). 3aKjajKa IJIaHa CTPOCHHS KUBOTHOTO
KaK pe3yibTaT HepapXUYeCKHX B3aMMOJCHCTBHI TeHOB. BrusHue Ha I>MOpPHOHANBHOE pa3BUTHE
pa3aMyYHbIX (DaKTOPOB OKPYXKAKOIIeH cpebl.

Poct u pasutue xuBOTHBIX. [locTamMOpuoHanbHbI nepuon. Ilpsmoe U HempsiMoe pa3BUTHE.
Pa3Bute ¢ mMeramopdo3oM y Oecrno3BOHOYHBIX M TO3BOHOYHBIX >KMBOTHBIX. bHojormueckoe
3HAQUYEHHE MPAMOr0 U HENPSMOIro pPa3BUTHS, MX pacHpocTpaHeHHWe B mpupoje. Tumel pocta
KHUBOTHBIX. DAKTOPHI PEryJslUU pOCTa >KUBOTHBIX M dYenoBeka. Craauu MoCcTIMOPHOHAIBHOIO
pa3BUTHUSL Yy KUBOTHBIX U uesoBeka. [lepuoanl oHTOreHe3a uyenoBeka. CTapeHHe M CMEpPTh Kak
OMOJIOTUYECKHE MPOIIECCHI.
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Pasmuoxxenne u passutue pacreHuil. ['amerodut u cnopodur. Meiio3 B KHU3HEHHOM IIHKIIE
pactenuii. O6pazoBaHHue CIIOp B mpoliecce Meio3a. ['amerorenes y pacrenuii. Omiog0TBOPEHHUE U
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. JIBOWHOE OIUIOAOTBOPEHUE Yy LBETKOBBIX PAaCTEHUM.
OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJIsiLiii OHTOT'€HE3a Y PACTEHUM U KUBOTHBIX.

JdemoHcTpauuu

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

Tabmuubl u cxembl: «BereratuBHoe pa3sMHOXKeHHE», «TuIbl 0ecroysoro pa3MHOXKEHH,
«Pa3MHOXKEHNE XJIAMUIOMOHAAbD, «Pa3MHOXKEHHUE 3BIIEHb», «Pa3MHOXKEHUE THAPBD», «Menos3y,
«Xpomocombl», «l'amerorenes», «CTpoeHue SIMLEKIETKH U crepMaro3onna», «OCHOBHBIE CTaguu
OHTOreHe3a», «lIpsmoe u Henpsamoe pazBuTue», «PazBuTre MalcKoro xykay», «Pa3Butue capaHum»,
«Pa3BuTne nmArymkm», «/IBoiHOE OILNIONOTBOPEHHE Yy LIBETKOBBIX pacTeHUil», «CTpoeHHe ceMsH
OJHOJOJIBHBIX W JIBYJOJIBHBIX PACTCHMI», «KM3HEHHBIM LUK MOPCKOM KalycThl», «KU3HEHHBIN
LUKI MXa», « KU3HEHHBIN LUKII NAIIOPOTHUKA», « KM3HEHHBIN LIUKII COCHBD).

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MMKpOIpEenaparbl SHIEKIETOK MU CIepMaTO30MJI0B,
Mozenb «LUKIT pasBUTHS JIATYLIKI.

JlabopaTtopnass  pabGora  «/3ydyeHwe CTpOEHHUs  TIOJIOBBIX  KJIETOK Ha  TOTOBBIX
MUKpOIIpenaparax.

IIpakTnueckas pabGora «BblsiBIeHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH IMO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BBICIITMX PACTCHUN».

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

HcTtopust craHOBIEHUS U pa3BUTUS T€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusza, T.
Moprana. Ponb oreyecTBeHHBIX Y4€HBIX B pa3Butuu reHetuku. Padorel H. K. Koasmosa, H. U.
BasunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETHYECKHE TOHSTHUSI U CUMBOJIBL. ['OMOJIOrHYHbBIE XpPOMOCOMBI, aJlI€NIbHbIE T'€HBI,
aJIbTEpHATUBHBIE NIPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN NPHU3HAK, TOMO3UI0OTa, FE€TEPO3UTOTa,
qycTas JUHMS, TUOpUJIbI, TeHOTHI, (eHoTUul. OCHOBHBIE METO/bl T€HETUKH: TMOPUI0IOTHYECKUH,
LUTOJIOTUYECKU I, MOJIEKYIISIPHO-T€HETHYECKH.

JdemMoHcTpanuu

[Toprpersr: I'. Mennens, I'. ne ®pusz, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecockmuii.

Tabnuubl 1 cxembl: «MeTobl TeHETUKI», «CXEeMbI CKPEILIUBAHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TEHETUUECKUX UCCIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemmBanue. [lepBeiii 3akoH MeHaens — 3aK0H eauHooOpa3usi THOPUIOB
nepBoro nokosneHus. [IpaBuno nomuHupoBanus. Bropoii 3akoH MeHzens — 3aKOH pacllEeIUIEHUs
npu3HakoB. LluTonoruyeckre 0CHOBbI MOHOTUOPUIHOTO CKpeluBaHus. ['umore3a 4ucTOTh raMer.

AHanusupyroliee ckpemnBaHue. IIpoMexyTouHbIl XapakTep HaciaeaoBaHus. Pacuiernuienue
MIPU3HAKOB IPY HEMOJIHOM JOMHUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHzenst — 3aKOH HE3aBUCHUMOI'O HacieI0BaHHS
IpU3HAKOB. [{UTOMIOrN4YecKne OCHOBBI JUTHOPUAHOTO CKpPEIUBaHUS.

CuernneHHoe HaclefoBanue Mpu3HakoB. Paboter T. Moprana. CremieHHOE HaclieI0BaHHE
I'€HOB, HapYILECHUE CLCTUICHUS MEXy reHaMU. XPOMOCOMHAsl TEOpHUsl HACJIEICTBEHHOCTH.

I'enetnka nosa. XpPOMOCOMHBI MEXaHU3M OINpEAENcHUs Moia. AYTOCOMBI U TIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHBIi U TeTeporaMeTHbli 1ojd. ['eHeTHuyeckas CTPYKTypa IMOJIOBBIX
xpoMocoMm. HaciienoBanue npu3HaKkoB, CLEIUICHHBIX C ITOJIOM.
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I'enorunn kak 1nenoctHas cucrema. llielorponuss — MHOXECTBEHHOE JECHCTBHE TI€Ha.
MHoxecTBEeHHbIN alienu3M. B3anmoaelicTBue HeauelnbHbIX TeHOB. KoMIuieMeHTapHOCT. DnucTas.
[Tonumepus.

['eHeTyecKuil KOHTPOJIb  pa3BUTUS  PACTEHUM, JKMBOTHBIX M  4YEJIOBEKAa, a TaKxke
(U3MOTOTHYECKUX TPOLECCOB, TOBEACHNUS U KOTHUTUBHBIX (YHKUWH. | eHeTHUYecKne MeXaHU3MBI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUSl «XO3SIMH — Mapa3sUT» U «XO35IMH — MHUKpPOOHOMY.
['eneTnueckue acmeKThl KOHTPOJS M HM3MEHEHHUS HACIIEACTBEHHOW HMH(OPMAIMM B IOKOJCHHAX
KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

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

Tabmuubr n cxemsl: «llepBerii m BTOpO# 3akoHbl Menpens», «Tperuit 3akoH MeHzaens»,
«AHanu3upymlee ckpemuBaHue», «HemomHoe noMuHupoBaHue», «CUEIJIEHHOE HACJEIOBaHUE
MPU3HAKOB y npo3odmibl», «'enernka mona», «Kapuotum uenoBekay, «Kapuotun apo3oduisy,
«Kapuotun nruis», « MHOKECTBEHHBIN ajlenu3M», «BzanMoneiicTBrue reHoBy.

ObopynoBanue: MojAeIb IS ACMOHCTPAMM 3aKOHOB €IMHOOOpasusi THOPUAOB MEPBOTO
MOKOJIEHUS M pACUICIUICHHUs] IPU3HAKOB, MOJEIb i1 JEMOHCTPAallUM 3aKOHAa HE3aBHCHUMOIO
HaCJIEIOBaHMs MPU3HAKOB, MOJEIb JJs JAEMOHCTPALMU CLEIUIEHHOIO HAclIeJJOBAHUS NPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKporipenapar: «Jpo3zodunar.

IIpakTnueckas padora «/I3yueHue pe3yibTaToB MOHOTHOPUIHOTO CKpEIIMBAHUS Y
JPO30(UITBD».

IIpakTnueckas padora «/3ydyeHue pe3yabTaToB JUTHOPUIHOTO CKPELIUBAHUS Y APO30PHUIIBIY.

Tema 13. 3akoHOMEPHOCTH H3MEHYHBOCTH

B3aumoneiictBue reHotuna M cpeAsl npu  popmupoBaHuM (deHoTuna. 3MeHUYHBOCTH
pu3HaKkoB. KauecTBEHHbIE U KOJIMYECTBEHHBIE IPU3HAKYU. BUIbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS
Y HaCJIeJICTBEHHAsI.

MoaudukanronHas Hu3MeHUMBOCTb. Ponb cpenbl B (GOpMHUPOBAHUM MOJU(PUKAITMOHHON
n3MeHuuBoct. Hopma peakuuu mnpusHaka. BapuanunonHbld psin M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOJU(PHUKAIIMOHHON U3MEHYMBOCTH.

['eHoTunuueckass W3MEHYMBOCTh. CBOWMCTBA TI'E€HOTHIMYECKOWM  W3MEHUYMBOCTH. BuIbI
TeHOTUNNYECKON U3MEHYMBOCTH: KOMOMHATUBHAsI, MyTallHOHHAsL.

KoMmOuHaTuBHasT W3MEHUMBOCTh. MeW03 M TOJMOBOM TpollecC — OCHOBAa KOMOMHATHUBHOM
M3MEHYMBOCTU. POJIb KOMOMHATHUBHON M3MEHUYMBOCTH B CO3[JaHMM T€HETHYECKOTO Pa3HOOOpasus B
npeenax 0JHOTO BUAA.

MyTtannoHHass H3MEHUMBOCTb. Buapl MyTranui: TIeHHbIE, XPOMOCOMHBIE, T'E€HOMHBIE.
CrioHTaHHBIE M UWHAYUUMPOBAHHBIE MYyTallUHU. SIOepHblE M IUTOIIa3MaTHYECKHE MYTalUU.
ComaTnueckue U nojaoBble MyTanuu. [[pyunHbl BOSHUKHOBEHUS MyTaluii. MyTareHsl U UX BIMSHHE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO Tpolecca. 3aKOH TOMOJOTHMYECKHX pSAIOB B
HacneacTBeHHoH n3meHnunBocty (H.M. BaBuios). BuesaepHas M3MEHUYMBOCTh M HACJI€ACTBEHHOCTb.

Onueenemuxa u 3NULEHOMUKA, pPONb INULEHEMUYeCKUX ¢Hakmopos 6 HAcie008aHuu U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUSMOS.

JdemMoHcTpanuu

[Toptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmupr u  cxembl: «Buasl u3MeHUHMBOCTHY, «MoaudukanuoHHass HW3MEHYUBOCTDHY,
«KomOuHaTHBHAs M3MEHYHBOCTBY, «Meio3», «OmnonoTBopenue», «leHeTndyeckue 3a00JeBaHUA
yenoBekay, «Buasl myranuii.

O6opynoBanue: >KUBbIe U TepOapHble OSK3EMIUIIPbl KOMHATHBIX PACTEHUH, PHCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJIAMUA U3MEHYHBOCTH.
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JlaGopaTopHnas padora «/ccnenoBanue 3akoHOMEpHOCTEH MOAM(PUKAIIMOHHON N3MEHYUBOCTH.
[TocTpoeHne BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTuyeckas padora «Myrtauuu y 1po30¢uiibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eneTuka 4esi0BeKka

Kapuorun ugenoeka. MexayHapoaHas IporpamMma HCCIENOBaHUs I'€HOMa 4dejoBeka. MeTobl
M3Y4YEHHUS]  TCHETUKH  4YellOBeKa:  TIEeHEaJOTrM4ecKHil,  OJIM3HELOBBI,  IUTOrCHETUYECKUH,
MOMYJISIIMOHHO-CTAaTUCTUUECKUM,  MOJIEKYyJIspHO-reHeTuuecKuid.  COBpPEMEHHOE  ONpEIeNICHUE
IFE€HOTHIA: TOJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM yucie ¢ nomombro [11[P-
ananu3a. HacnencrBennbie 3a0o0fieBaHMS 4ellOBEKa. | €HHbIE M XPOMOCOMHBIE OOJIE3HH UEIOBEKA.
bone3nn ¢ HacneaCTBEHHOW MPEApPACIONOKEHHOCThI0. 3HAYEHUE MEAULMHCKOM T'€HETUKU B
MIPEOTBPALICHUM U JICUEHUU TEHETHMYECKUX 3a00JieBaHUN uenoBeKa. MeIuKO-TeHETUYECKOe
KOHCYNbTHpOBaHHE. CTBOJIOBbIE KJIETKU. [IOHSATHE «Tr€HETMYECKOro rpysa». JTUYECKHE aCIEKThl
HCCJIEIOBaHUM B 00JIaCTH pEeJaKTUPOBAaHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONH YYBCTBUTEIBHOCTH YeNOBEKa K (PU3UYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKPYXKalolen cpenbl. I eHeThueckas npeapaciioNioKEHHOCTh YEJI0OBEKa
K MMaTOJIOTUSM.

JdemMoHcTpanuu

Tabmuner u cxembl: «Kapuotum uenoBeka», «MeToAbl HM3yYeHHUS TEHETHKH YEIIOBEKay,
«['enernueckue 3a00J€BaHUS YETOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U aHATIU3 POJIOCTIOBHOM.

Tema 15. Cenekuusi oprann3mMosn

JomecTukanus u cenekius. 3apoKIeHue celeKuu u joMectukanuu. Yuenue H. 1. BaBuiosa
o llenTpax mpouCX0XJIe€HUS U MHOrooOpasus KyJIbTypHBIX pacTeHui. Ponb cenekuuu B cO3qaHUU
COPTOB pacTE€HUW M MOPOJ *KUBOTHBIX. COpT, MOpoja, IITaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B
HacnencTBeHHoW n3menunBoctu H. V. BaBuiioBa, ero 3HaueHue A CeIEeKIIMOHHON paboThl.

Mertonbl cenekIMOHHOM paboThl. VICKYCCTBEHHBIM OTOOp: MacCOBBIH M HMHIUBUAYaJIbHBIH.
Otanbl KOMOWHAIIMOHHOM ceneknuu. McneiTanue mnpou3BoguTenel mo moroMcTBy. OTbop 1O
TeHOTUIYy C TIOMOIIbIO OLEHKH ()EHOTUIIA MOTOMCTBA M OTOOpP MO TEHOTHITY C TOMOIIBIO aHaIH3a
JHK.

HckyccTBEeHHBIN MyTareHes3 Kak MeTOJ CEJIeKIIMOHHON paboThl. PaarainoHHBI M XUMUYECKHIA
MyTareHe3 Kak MCTOYHUK MYTaluil y KyJbTYpHbIX (opM opranusmos. Vcnonb3oBaHHe T€éHOMHOIO
penakTHpoBaHUS U MeToJ0B pekoMmOumHaHTHBIX JIHK ans momydyenus mcxomHoro marepuana ams
CEJICKIIUN.

[Tomyuenue monuruion0B. BHyTpuBHI0Bas ruOpuan3aus. bin3kopoacTBEHHOE CKpelMBaHue,
win uHOpuauHr. HeponcTBeHHOE cKpeuuBaHUE, WM ayTOpuauHr. ['eTepo3uc M ero mpUyUHBL
Hcnonb3oBanue rerepo3uca B cenekiuu. Otnanénnas rubpuamsanus. [Ipeomonenue Oecrmonust
MEXBUA0BBIX THOPUAOB. JOCTHXKEHUS CENEeKIINN PACTEHUM U KUBOTHBIX. «3€1EHASA peBONIOYUsLY.

CoxpaHeHHe U U3YyYeHUE F€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M UX JIUKUX POJIUYEH
JUIS CO3JJaHMsI HOBBIX COPTOB U TMOPUIOB CEIbCKOXO03UCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
ynpaenenue 2eHemudecKumMu pecypcamu CenrbCKOXO3AUCMBEHHbIX U NPOMbBICIOBLIX IHCUBOMHBIX 6
yenax yayuuleHusi Cyuwecmeyiouux U co30aHus HOBbIX NOpoo, JNUHULU U KPOCCO8, 8 MOM 4Yucie ¢
NpUMEHEHUEeM COBPEMEHHbIX MeMO008 HAYUHBIX UCCIe008AHUI, NepedosbiX Udell U NepCcneKmueHbIX
MexXHONI02UI.

JdemMoHcTpanuu

[Toptpetsr: H. M. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, I1. I1. Jlykpsinenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.
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Tabmuubl U cxembl: «LIeHTPBI MPOUCXOXKICHUS M MHOT000pasusi KyJIbTYpHBIX PACTCHHID,
«3aKOH TOMOJIOTMYECKUX PSIOB B HACIEACTBEHHOM M3MEHUYUBOCTH», «METOABl CENEKIUN»,
«Otnanénnas rudpuanzanusy, «MyTareHes3».

JlaGoparopHass pabora «/3ydeHue COpPTOB KYJIbTYPHBIX PAaCTEHUH W TMOPOJ JAOMAIIHUX
KUBOTHBIX).

JlabGoparopHas pabdora «3yuyeHne MEeTO0B CENEKIIMU PACTCHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

Ikcekypeust «OCHOBHBIE METOJbI W JIOCTMDKEHHS CEJNEKIMM PAcTeHMd U JKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATENbHBI YYacTOK, B TEIUIMYHOE
XO035IICTBO, B J1a0OPATOPHUIO arpOYHUBEPCUTETA UIIM HAYUYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOTHS ¥ CHHTETHYECKAS OMOJIOTUSA

OOBeKThl, HCIOJNB3yeMble B OHOTEXHOJOIMH, — KIJIETOYHbIE M TKAHEBbIE KYJBTYpHI,
MHUKPOOPTaHU3MBI, UX XapaKTePUCTUKA. TpaguiroHHas OMOTEXHOJIOTHS: XIeOoneyeHne, NoaydeHne
KHUCIOMOJIOYHBIX ~ IMPOAYKTOB,  BHHOJenHe.  MukpoOuosornueckuii  cunHted.  OOBEKTHI

MHUKPOOHOIOTHYECKUX TeXHOIOTHi. [Ipon3BoACTBO Oeika, aMHHOKUCIIOT U BUTAMUHOB.

Cozlanue TEXHOJIOTMH M MHCTPYMEHTOB LEJICHAIIPABICHHOIO U3MEHEHHUS U KOHCTPYHPOBAHUS
T€HOMOB C LIEJIBIO MOJYYEHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COACPIKALIUX HE BCTPEYAIOIUECS B
pupojie OMOCUHTETUUECKUE ITYTH.

Kierounas wHeHepus. Meroasl KyJIbTypbl KJIETOK M TKaHEH pacTEHUH M KMBOTHBIX.
Kpunobanku. Comaruueckass ruOpuaumszanus M coMaTHyeckuil smOpuorenes. Hcnonbs3oBaHue
ralionJIoB B CEJIEKUHMH pACTeHUM. [lonyuenue MOHOKIOHANbHbIX anmumen. Mcnonvzosanue
MOHOKIOHANbHLIX U NOJUKIOHANbHLIX anmumen 6 meouyure. VICKYCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMs SHIEKIETOK M KJIOHMPOBAHHWE JKUBOTHBIX. METOJI TpaHCIIAHTALMU AP KIIETOK.
Texnonoeuu  0300posneHus, KVIbIMUBUPOBAHUA U MUKPOKIOHANbHO20 — PA3MHOICEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass U TeHHas MHKeHepus. VICKyCCTBEHHBI CHUHTE3 T€Ha M KOHCTPYMpPOBaHHUE
pexomOunanTHeix JHK. Cosdanue mpanceennvix opeanusmog. JIOCTUKEHUS U TEPCHEKTUBBI
XPOMOCOMHOM U T€éHHON MHXEHEPHH. DKOJIOTHYECKHUE U STUUECKUE MPOOIIeMbl TEHHONW MH)KEHEPUH.

Menuuunckue OuotexHosnoruu. lloctrenomuas mudpoBas wmemununa. [1[P-muarnoctuka.
MeTab0a0MHBIN aHaIN3, TEHOLEHTPUYECKUI aHaIu3 MPOTEOMa YeI0BEKa JJIsl OLIEHKU COCTOSHUS €T0
310poBbs. Mcnonb3oBanue cTBOOBBIX KileTOK. TaprerHas Tepamusi paka. 3D-OnomHxeHepus ais
pa3paboTKu (yHAAMEHTAIBHBIX OCHOB MEJUIIMHCKUX TE€XHOJIOTHH, CO3/1aHUsI KOMIUIEKCHBIX TKaHEH
COYETAaHMEM TEXHOJIOTUHA TPEXMEPHOro OHONMPHHTUHra W ckapdoiauHra A pelieHds 3anad
NIEPCOHAIN3UPOBAHHON MEUIINHBI.

CoznlaHue BEKTOPHBIX BaKIMH C LEIbl0 OOecredeHus] KOMOMHHPOBAHHOW 3aIlUThl OT
Bo30yauteneit OPBU, ycraHoBiieHHME MOJIEKYJISpPHBIX MeXaHu3MOB (yHkiuonupoBanus PHK-
CoJIep>KallliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00J1€BaHUs YeTOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuupl u cxemsbl: «lcnonp30BaHNEe MUKPOOPTraHU3MOB B NPOMBIIIIEHHOM MPOU3BOICTBEY,
«Kierounas nnxeHepusn», «I eHHas HHXXEHEPU».

JlabopaTopHas padora «/3yueHne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «IloayuyeHne MOJTOYHOKHUCIBIX TPOAYKTOBY.

IKckypeusi «BHOTEXHOJOTHA — BaKHEWIAsh MPOU3BOAMTENIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE IPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:xneHue u pa3BuTHE YBOJIOIHOHHBIX IPEACTABIEHUI B OM0OJI0TUN
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OpomtonmonHas teopust Y. [lapsuna. Ilpeanocbuiku BO3HHMKHOBEHHUS AapBUHU3MA. JKu3Hb U
Hay4Has JesatenbHocTh Y. JlapBuHa.

JBuxyye cuibl 3BoaouMy BUIOB 1o Y. JlapBuHY (BbICOKas MHTEHCUBHOCTb PAa3MHOMKEHUS
OpraHM3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, OOphOa 3a CyIECTBOBaHHE, €CTECTBEHHBIM U
HCKYCCTBEHHBII 0TOOD).

Odopmnenune cuaTeTHYeckoi Teopuw sBoitonuu (CTD). HelTpanpHas Teopusi BOJIIOIMH.
CoBpeMeHHas SBOJIIOLMOHHAS OHWONIOTHS. 3HAUY€HHE OHBOJIONMOHHONH Teopuun B (HopMUpOBaHUH
€CTECTBEHHO-HAyYHON KapTUHBI MUDA.

JdemMoHcTpanuu

[TopTpetsi: Apuctoreins, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, Y. [lapBuH,
C. C. YetBepuxkos, U. 1. Imansraysen, x. Xonnein, J. K. bemnses.

Tabmune! u cxemsl: «CucteMa xuBoi mpuposl (1o K. Jlunnero)», «JlecTHUIA )KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3M (GOpPMHUPOBAHUS TPHUCIIOCOOJICHUI Yy pAacTeHWH M >KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema wMapmipyra nyremectsus Y. [lapsuna», «Haxomku Y. JlapBuHay,
«DopMbl 60prOBI 3a cymiecTBoBaHue», «l[lopoapl romy6ei», «MHOroodpasue KyabTypHBIX (Bopm
KamycTbl», «[lopoapl gOMamHUX KHUBOTHBIX», «Cxema oOpa3oBaHUS HOBBIX BUIOB (mo Y.
HapBuny)», «CxeMa COOTHOIICHUS MABMXKYIIUX CHUJ 3BOJOLMN», «OCHOBHBIE TOJOKECHHS
CUHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3sBosonus 4 eé pe3yjbTaThl

[lonynauuss Kak »>JaeMeHTapHas eAuHuua HBOJOIUU. COBpEMEHHbIE METOJbl OLEHKH
TFEeHETUYECKOr0 Pa3sHOOoOpasus U CTPYKTYypbl nomymsiuuil. M3meHeHue reHooHa MOMYJSIUM Kak
2JIEMEHTAapHOE JBOJIIOIIMOHHOE SBIEHHE. 3aKOH TreHeTndeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

OnemeHTapHble  (DakTOpbl  (IBMXKYIIME CHJIBI) SBOJIIOLMH. MyTallMOHHBI  mpolecc.
Kom0OunatuBHast u3aMeHYMBOCTb. J[peil reHoB — citydaiiHble HEHAIpaBJIEHHbIE U3MEHEHUS YacTOT
ajuienel B momynsuusax. OQdexT ocHoBaTens. Iggexm Oymwvinounozo copaviuika. Cuudicenue
2EHeMUYecKo20 pazHoobpaszus: npudunsl u ciredcmsus. llposenenue s¢ppexma Opetiha eenos 6
oonvwux u  manelx nonynayuax. Murpanuu. M3omsuus  momynsuui:  reorpaduueckas
(mpocTpaHcTBeHHas ), brosoruyeckas (penpolyKTUBHas ).

EcrecTBeHHbI 0TOOp — HampaBisioIuil GakTop 3BoJoIUH. POPMBI €CTECTBEHHOro 0TOOpa:
JIBUKYIIUH, CTaOMIN3UPYIOMINN, pa3pbIBatoLInil (qu3pynTuBHEI). [TonoBoii oTO0p. Bo3HukHOBEHKE
Y DBOJIIOLIUS COLIMAIIBHOTO MTOBEACHUSI JKUBOTHBIX.

[TprcniocoONEHHOCT,  OpPraHU3MOB  Kak  pe3yslbTaT  MHKPOIBOJIONMH. BO3HUKHOBEHHE
NpUCIIOCOOTIeHUH Yy OpraHu3MoB. ApoMopdo3bl U uanoanantTauuu. [Ipumepsl npucnocobneHuil y
Opranu3moB:  Mopdosoruyeckue,  (U3MONIOTMYECKHe,  OHOXMMHYECKHE,  IOBEJCHYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u cTpykTypa. BumooOpa3oBaHue Kak pe3yibTaT MHUKPOIBOJIOLUH.
M3onsaumss — kimoyeBod  ¢akrtop BupooOpazoBanus. [lyrm u  cmocoObl  BHI000pa3oBaHUS:
ajutonaTpudeckoe  (reorpaduueckoe),  cHMMIaTpUUeCKoe  (PKOJOTHUYECKOE),  «MTHOBEHHOE)
(monurutonan3anus, rudpuauzanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponp  sBomoLMOHHOM ~ OuoMOTMM B pa3pabOTKe  HAyYHBIX  METOAOB  COXpaHEHUs
OouopazHooOpazusi. MUKpPOIBOMIONUS M KOJBOJIONUS TMApa3UTOB U HMX X035€B. MeXaHU3MBbI
(GhOopMUPOBaHUS YCTOWYMBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu

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

Tabmuupel u cxembl: «MyTaloHHasT M3MEHUYMBOCTHY», «llomynsluoOHHAs CTPYKTypa BHIa»,
«Cxema nposiBiieHUs 3akoHa Xapau—BaitnOepray, «/[BuxkyIiye cuiabl SBOIIOUNY, «DKOJIOTHIECKas
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W30S TIONMYJISIIUNA CeBaHCKOM (openu», «I'eorpaduueckast M30ISAIHS TUCTBEHHUIIBI CHOMPCKOI
U JINCTBEHHULIBI 1aypcKoi», «[lomysssnoHHbIE BOJIHBI YHCICHHOCTH XUIIHUKOB U XepTB», «Cxema
JEWCTBUSL €CTECTBEHHOTO OTOOpa», «Dopmbl OOprOBI 3a cyliecTBOBaHHE», «MHIycTpUaIbHBIN
MenaHu3mM»,  «KuBble — nckomaemsble»,  «IIOoKpoBHTENBCTBEHHass  OKpacka  YKHUBOTHBIX),
«[Ipenynpexnaromias OKpacka KUBOTHBIX», «PU3H0IIOTHYECKUE ajanTanuny,
«ITpucrocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTENBHOCTBY, «Kpurepuu Buga», «Bubl-a1BOHHUKNY,
«CTtpyKTypa Buaa B mpupoje», «Crocodsl BugooOpasoBanus», «I'eorpaduueckoe BugjoodpazoBanme
TpEX BUAOB JIAHABILEH», «IJKOJIOrMYeckoe BUA000pa30BaHUE BHJOB cUHUID, «llomummonsl
pacreHmii», «KamycTHO-peaeuHblii THOPUIY.

OO6opynoBanue: repOapuu pacTeHUM, KOJJIEKIMM HACEKOMBIX, 4Yyuela NTHULl U 3Beped C
[IpUMepaMu pa3IUYHbIX MPUCIIOCOOJIEHUH, Yyyena NOTUI W 3BEped pas3HbIX BHJOB, repdapuu
pacTeHui GJIM3KUX BUI0B, 00pa30BaBIIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pa6oTa «BEIsSBICHIE H3MECHUYNBOCTH Y 0COOCH OJTHOTO BUIAY.

JlaGopatopnas  pabGora  «lIpucnocoGneHuss OpraHu3MOB U  HUX  OTHOCHUTEJIbHAs
11eIeCO00Pa3HOCTHY.

JlaGopatopHas padora «CpaBHeHUE BHJIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO.

Tema 3. Makpo3sBosonus 4 eé pe3y/JbTaThl

Metoapl u3ydeHuss MakpodBomrouuu. llaneoHTonornueckue MeToAbl W3YYEHHs 3BOJIIOLUU.
[epexonnbie GopMbI U GUITOTEHETHYECKHE PSIIBI OPTAaHU3MOB.

buoreorpaguueckue Meroabl u3ydeHus 3Bomonuu. CpaBHeHue (Gaopsl U GpayHbl MATEPUKOB U
ocTpoBOB. bruoreorpadudeckue oomactu 3eMiau. BUabI-3HIEMUKHA U PEITUKTHI.

OMOpHOJIOTHUECKHE U  CPaBHUTEIBHO-MOP(OIOrHYEeCKHe METOJbl HM3YyYeHHs SBOJIOLMH.
I'enernuyeckue MexaHM3MBbl HBOJIIOLIMM OHTOTE€HE3a M IMOSBJICHMSI HBOJIOLMOHHBIX HOBIIECTB.
I'oMosiornuHble M aHANOTWYHBIE OpraHbl. PyauMeHTapHBIE OpraHbl M aTaBU3Mbl. MOJEKYISpHO-
reHeTUYECKHEe, OMOXUMHUYECKHE U MaTeMaTHYeCKHe METOJbl M3ydeHus 3BoJouuu. ['oMonornynsie
reHbl. CoBpeMEHHbIE METO/Ibl OCTPOSHUS (PUITOT€HETHUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAaIlMU U SBOJIIOLMSI TEHOMOB.

OO0ue 3akOHOMEpHOCTH (IpaBuia) 3Bostouuu. [lpunyun cmensvt @ynxyuii. HeoOpatumocTthb
ABOJIIOLIMU. AfanTUBHAS paananusi. HepaBHOMEPHOCTh TEMITOB 3BOJIIOLIUU.

JdemoncTpanuu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroinep, 3. I'ekkensb.

Tabmuubl M cxembl: «DUIOTEHETUYECKUN pAA JIOMWAAN», «ApPXEONTEpUKC», «3Bepo3yOble
smeps», «Crerouedansi», «Punnoputen», «CeMeHHbIE MATOPOTHUKNY, «bruoreorpapuieckre 30HbI
3emin», «/peiid koHTHHEHTOB», «PenukTh», «HawyanpHble cTaauu SMOPHOHAIBHOTO PAa3BUTHUS
MO3BOHOYHBIX  KMBOTHBIX», «l'OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHbl», «PyaUMEHTHI,
«ATaBU3MBl»Y, «XpOMOCOMHBIE HAOOpHl YEJIOBEKAa M IIUMIIaH3e», «lJ1aBHbIE HaINpaBICHUS
3BOJIIOLIMNY, «O01I1e 3aKOHOMEPHOCTH IBOJTIOLIUN.

Ob6opynoBaHue: KOJUIEKLUH, TepOapun, MyJISDKM MCKOMAeMbIX OCTaTKOB OPraHU3MOB, MYISKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxneHue u pa3BuTHE JKM3HH HA 3emiie

HayuHble TUIoTe36I IPOUCXOXKICHUS KU3HU Ha 3emiie. AOuoreHe3 u nancrnepmusi. Jlonayunele
NPEJCTAaBICHUS O 3apOXKACHUHU KHU3HM (KpealroHu3M). ['MIoTe3a MOCTOSHHOIO CaMO3apOXKACHUS
Ku3HU U e€ ompoBepxkeHue omnbitamu . Penu, JI. Cnamnanuanu, JI. Ilactepa. [Ipoucxoxnenue
KHU3HHU U aCTPOOHOIOTHS.

OcHOBHBIE 9Talbl HEOPTAaHWYECKOW »HBoMIONMU. [lmaHerapHas (Te€0JIOTHYECKAsi) SBOJIIOITHS.
Xumudeckasi IBOJONUS. AOMOTEHHBIN CHHTE3 OpPraHMYECKUX BELIECTB M3 HeOopraHuueckux. OmbIT
C. Mumnepa u I'. FOpu. O6pa3oBanue noauMepoB u3 MoHomepoB. KoarepBatHas rumoreza A. U.
Omnapuna, runore3a nepBuyHoro OyiboHa JIk. XomnaelHa, reHeTuueckas rumote3a I'. Mémmepa.
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Pubosumer (T. Yek) u rumoresa «mupa PHK» VY. T'unGepra. dopmupoBanue MemOpaH u
BO3HUKHOBEHHE MTPOTOKJIETKH.

Hctopus 3emin u MeTopl €€ u3ydeHus. Mckonaemple OpraHndeckue ocTaTku. I'eoXxpoHonorust
u e€ meroabl. OTHOCUTENbHAA U aOCOMIOTHAS reoXpoHosorus. ['eoxpoHoIornyeckas IiKaaa: S0HBI,
3pbl, IEPUO/IbI, STIOXU.

Havanbuble sTanbl opraHudeckoil »Bomonuu. llosiBneHue W 3BOMIOLUSA TEPBBIX KIETOK.
OBonrorusi  Metabonm3ma. Bo3HukHOBeHHE TepBBIX dKocucTeM. CoBpeMeHHBIE MHUKPOOHBIE
OMOIUIEHKH KaK aHAJIOT MepBbIX Ha 3emiie coobmiectB. CTpoMaTonuTsl. [IpokapruoTsl U 9YKapHOTHI.

[Ipoucxoxaenue -sykapuoT (cUMOMOTreHe3). OBOJIIOIMOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IponcxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB.  BO3HMKHOBEHHE  OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE ATambl ABOJIOLUU BBICIIUX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pacteHuit Ha cymry. [losiBIeHue cCiopoBhIX pacTeHU U 3aBOeBaHUE UMHU CyIIH. CeMEeHHbIE PaCTeHUSI.
[IpoucxoxaeHne BETKOBBIX PACTEHUN.

OCHOBHBIC 3TaIlbl YBOJIIONHUH XHBOTHOTO MUpa. OCHOBHBIC apoOMOP(O3bI )KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — IMOSIBJICHHE COBPEMEHHBIX THUMOB. [lepBble XOpIOBBIE >KUBOTHBIC.
JKu3Hb B BoJIe. DBOIONMS TO3BOHOYHBIX. [Iporcxoxkaenne ampuodwmii u pentmid. [Tpoucxoxaenne
miekonuTamux W nrull. [IpuHnun kmrodeBoro apomopdo3a. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie MO 3paM U NEpUoJiaM: apXeu, MpOTEepOo30i, Maneo30i, ME3030H,
KaiiHO301. OOIas XxapakTepuCcTHKa KJIuMaTa U reojlorndeckux mnpoueccos. [losBienue u pacuser
XapaKTepHBIX OPTaHM3MOB. YTIeoOpa3oBaHHE: €ro YCJIOBUS W BIUSHUE Ha Ta30BbI COCTaB
aTMocdepBhl.

MaccoBble BBIMUpPAaHHUS — DJKOJOTMYECKHME KpU3HChl mpouwioro. I[IpuunmHbl W cieacTBus
MaccoBbIX BbIMUpaHHUNA. COBPEMEHHBIM HKOJIOTMYECKUH KpHU3HUC, ero ocoOeHHocTH. [Ipobiema
COXpaHeHMs OMopa3HooOpasus Ha 3emIie.

CoBpeMeHHasi CuUCTeMa OpraHuueckoro wmwupa. [IpuHIUNB KiIacCU(pUKAIUU OPTraHU3MOB.
OcHOBHBIE CUCTEMAaTUYECKHE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[Hoptpersr: ®@. Peau, JI. Cnamnanuanu, JI. Ilacrep, M. . MeunukoB, A. M. Onapun, [[x.
Xonneiin, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pegny, «Cxema ombita JI. Ilactepa mo u3ydeHwHro
caMo03apoXJeHns Xu3Hm», «Cxema ombita C. Mwmiepa, I'. IOpu», «Otansl HeopraHM4ecKou
sBoNMOLMKY, «l'eoxpoHosornueckas mkana», «HaudanpHble »Tanbl OpPraHUYECKON HBOIIOLUNY,
«Cxema o0pa3oBaHUs JYKApUOT MyTEM cuMOHMOreHe3a», «CucTemMa >KUBOM MPHUPOJBI», «CTpoeHne
BUpyca», «Apomopho3bl  pacteHui», «PurHOMUTHY, «OIHOKIETOYHBIE  BOAOPOCIH,
«MHOTOKJIETOUHBIE BOJAOpOCIN», «Mxu», «[lanopotHukn», «l'oioceMeHHbIe pacTeHus», «OpraHbl
I[BETKOBBIX pacTeHuil»y, «Cxema pa3BUTUS >KUBOTHOTO MHPa», «ApoMOp(O3bl KUBOTHBIXY,
«IIpocrenimmey, «Kumeunononoctueie», «llmockue uyepBu», «Unenucronorue», «PuiObIY,
«3eMHOBOAHBIEY, «lIpecMmbikaromumecs», «lltumpy, «Mnekonutatomue», «Pa3BUTHE KU3HU B
apxenckou spe», «Pa3BUTHE KU3HU B MPOTEPO3OMCKON 3pey», «Pa3BuUTHE KH3HHU B MaIC€O30MCKON
ape», «Pa3BuUTHE XKU3HM B ME3030MCKOM dpey, «Pa3BuTue KU3HM B KaWHO3O0WCKOM 3pey,
«CoBpeMEHHasl CUCTEMA OPraHUYECKOT0 MUPaA».

O6opynoBanue: repdapuu pacTeHU PA3IUYHBIX OTIENIOB, KOJUICKIIUA HACEKOMBIX, BIAXKHBIC
npenaparsl JKUBOTHBIX, PAKOBUHBI MOJUIOCKOB, KOJUIEKIIMM HWIVIOKOXKHX, CKEJIEThl MO3BOHOYHBIX
YKUBOTHBIX, Uydelsia NTHUI] U 3Bepel, KOJUJICKIIMU OKAMEHEJIOCTEH, MOJE3HBIX HCKOMAEMbIX, MYJISKI
OpPraHUYECKHUX OCTATKOB OPraHU3MOB.
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Bupryanbnasa JaGoparopHas padora «MoxenupoBanue onbslToB Muiepa—lOpu no
M3YyYEHHIO A0MOT€HHOT0 CUHTE3a OPraHUYeCKUX COeIMHEHUH B IEPBUYHOM aTMOchepe.

JlabopaTopnasi padora «!3yueHue u onnucanne UCKOMAEMbIX OCTaTKOB JIPEBHUX OPraHU3MOBY.

IIpakTuyeckasi padora «/3yueHne ocOOEHHOCTEN CTPOCHHUS PACTEHUN Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/3ydenne 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPONOreHe3

Pa3nensl u 3anaun aHTpONoJa0ruu. MeToibl aHTPOIIOIOT HH.

CraHOBJICHME TIPEACTABICHUN O IPOUCXOKICHUM 4EIOBEKa. PenurnosHeie BO33peHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncTBO uenoBeka ¢ KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHUE 4deloBeKka. CBHUAETENbCTBA
CXOJICTBAa YEJOBEKA C JKMBOTHBIMH: CPaBHUTEIbHO-MOP(OJIOTHUECKUE, 3IMOPHOIOTHYECKHUE,
¢buznonaoro-6MoXxuMuIEcKue, nopereHuyeckue. OTIMYus YeloBeKa OT )KUBOTHBIX. IIpsMoxoxkaeHue u
KOMIUIEKC CBSI3aHHBIX C HHMM IpPU3HAKOB. Pa3BuTHE TOJIOBHOrO MO3ra M BTOpPOM CHUTHalIbHOMU
CUCTEMBI.

JBwxymme cuibsl ((pakTopbl) aHTpomoreHesa: OWoOTHYECKHe, couuanbHbie. COOTHOIICHHE
OMOJIOTMYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIOTI€HE3E.

OcHOBHBIE CTanuU aHTpoOIOTeHe3a. PaHHME YenoBeKooOpas3Hble 00e3bsHBI (IPOKOHCYIBI) U
paHHUE TOHTHUIBl — OOLIME MPEIKH YeIOBEKOOOpa3HbIX 00€3bsiH U Jrojied. ABCTPAJIONUTEKU —
JIBYHOTHE Ipeaku Jiroae. YUenoBek ymensld, INEpBbIE W3TOTOBIECHMS OpyAMi Tpyna. YUenosek
NPSMOXOSALIMN U NEPBbIM BBIXOA JroAeH 3a mpeneinsl Adpuku. YenoBek reiienboeprekuii — oommii
IIPEIOK HEAHJEPTaJIbCKOr0 YeJIOBEKa M YeJIOBEKa pa3yMHOro. YenoBek HeaHAEpPTaIbCKUN KakK BHJL
JIOJEN XOJIONHOTO KiMMara. YenoBeKk pa3yMHBIH COBPEMEHHOIO THIIA, JEHUCOBCKUI YENOBEK,
OCBOEHHE KOHTMHEHTOB 3a npeaenaMu A¢puku. [laneoreneTnka u najieoreHoOMHKa.

OBOJIIOLIMS  COBPEMEHHOI0 uesloBeka. EcTecTBeHHBIH 0TOOp B MONYISIIMAX —YeIOBeKa.
Myrtaunonsslii npornecc U noauMopdusm. IlonmynsiuoHHbIE BOJHBI, Apeild T€HOB, MHUrpalus U
«a¢deKT OCHOBATEINS» B MOMYNALUAX COBPEMEHHOIO YeJIOBEKA.

UYenoseueckue pacol. llonstue o pace. bonbime pacel: eBponeoujHas (eBpasuiickas),
aBCTpaJlo-HerpouHas (3KBaTopuaibHas), MOHIOJIOUAHAsA (a3MaTCKO-aMepHuKaHcKas). Bpems u mytu
pacceneHusi 4eioBeka Mo IutaHere. EnxnHcTBO yenmoBeueckux pac. HaydHas HecocTOATEIbHOCTH
pacu3ma. IIpucrocoOieHHOCTh YeloBeKa K Pa3HbIM YCIOBHUSAM OKpy»Karomiel cpenbl. BimsHue
reorpaduyeckoil cpenbl U Jipeiida reHoB Ha MOP(}OIOTrHI0 U (PU3UOJIOTUIO YEIIOBEKA.

MexaucuuruinHapaele  MeToJasl B (u3nueckoid  (OMOJOrMUYEcKOW)  aHTPOIMOJIOTHU.
DOBOJIOIMOHHAS aHTPOIOJIOTHS U TMaJe0aHTPOINOJIOTUS YeJIOBEUECKUX MOMysiuil. buocomnuanbuele
UCCIIeIOBaHMsI IPUPOJIBI uesioBeka. VccrienoBanue KO3BOIIOIMHA OMOJIOTHYECKOTO U COIMAIBHOTO B
YeJloBeKe.

JdemMoHcTpanuu

IToprpetsr: Y. {apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupl u  cxembl: «MeToAsl — aHTpomoiorum»,  «[OJOBHOM  MO3r  YeloBEKay,
«YenoBexkooOpa3Hble 00€3bsiHb», «CKeJIeT 4YenoBeKa W CKelleT MmuMnaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBWKyIlME CHJIBI  AHTPOIOTEHE3a», «ODBOJIOLUOHHOE JPEBO  YEJIOBEKay,
«ABcTpamonurex», «HemoBek ymenblit»y, «HUenoBek NpAMOXOAAIUN», «JI€HUCOBCKUI YEIOBEK)»
«Heanpepransups», «KpomanboHLB, «IIpeakn demoBeka», «ITallbl 3BOJIOLUN YeIOBEKa», «Pachl
YEIIOBEKAY.

ObopynoBaHue: MyJSDKHM OKAaMEHEJIOCTEH, MPEIMETOB MAaTepHaJbHOM KyIbTYphl IPEIKOB
yeyoBeka, penpoayknuu (pororpadun) kapTuH ¢ MUDOTOTUYECCKUMH U OMOJICHCKUMHU CIOKETaMH
MPOUCXOXKACHUSL YelIoBeKa, (oTorpadmy HaXOJOK MCKOMAEMBIX OCTAaTKOB YeJIOBEKa, CKEJIET
4eJI0OBEKa, MOJENb 4Yepena 4YejJOBeKa M Yepena MIMMIIAH3€, MOJCIb KHCTH 4EJIOBEKa M KHCTH
LIMMIIaH3€, MOJEIIN TOPCa MIPEIKOB YEJIOBEKA.
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JlaGopaTopuas padora «/3ydueHue 0COOCHHOCTEW CTPOCHHUS CKEJIeTa YelIOBEKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3ydyeHne 3K0JIOTMYECKUX aJalTallMi YEIOBEKay.

Tema 6. JKo0yI0THA — HAYKa O B3aHMMOOTHOIIEHHMSIX OPraHU3MOB M HAJAOPTraHU3MEHHbIX
CHUCTEM C OKPYXKawIuei cpenoi

3apoxaeHUE U pa3BUTHE dKoJIoruu B Tpynax A. I'ym6onsara, K. @. Pynee, H. A. CeBepiosa, D.
I'exkens, A. Tencnu, B. H. Cykauéna. Pa3nensl u 3amaun skosnoruu. CBsi3b 9KOJIOTHU C APYTUMU
HayKaMH.

Metoapl skonorud. llomeBbie HaOmOACHHA. OKCHEPUMEHTHI B SKOJOTHUHU: TPUPOAHBIE U
naboparopuble. MojaenupoBaHue B JKOJOTUU. MOHHUTOPHHI OKpPY)KAIOIIEH Cpeabl: JOKAJIbHBIH,
PEruoHANIbHBIN U TJI00AIbHBIN.

3HaueHUE IKOJIOTUYECKUX 3HAHUM AJI 4YelOoBeKa. DKOJIOTUYECKOE MHPOBO33PEHUE KaK OCHOBA
CBsI3€i yesnoBeuyecTBa C NMpupoaol. opMHUpOBaHUE 3KOJOTHUECKON KYJIBTYPbl M 3KOJIOTHYECKON
IrPaMOTHOCTH HaceJIeHUsI.

JdemMoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pyase, H. A. Cesepuos, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmunpel u cxembl: «Pa3gensl skonorum», «MeToasl sKkonorum», «Cxema MOHHTOPHHTA
OKpY>Karollen cpesib».

JlaGopaTopnasi pa6ora «/3y4yeHre MeTO/10B YKOJIOTUYECKUX UCCIIeIOBAHUIN.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Okonoruyeckre (hakTopbl U 3aKOHOMEPHOCTH UX JeicTBusa. Kiaccudukaius 3KOIOTHYECKUX
(dakTopoB: abmoTHYecKue, OMoTHYecKHue, aHTpomoreHHble. OOIIKMEe 3aKOHOMEPHOCTH JEHCTBUS
skosioruueckux (axrtopoB. IlpaBuno muaumyma (K. Hlnpenrens, 0. JIubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue (akropel. CBeT Kak 3Konoruyeckuit ¢akrop. [leiicTBue pasHBIX Y4acTKOB
COJTHEYHOTO CHEKTpa Ha OpraHU3Mbl. OKOJOTMYECKHE TpPYNIbl PAacTeHUH U KUBOTHBIX IIO
OTHOILIEHHUIO K cBeTy. CUrHasibpHas poiib cBera. DoTonepruoausM.

TemnepaTypa kak »3kojorumdeckuil ¢akrop. JlelictBue Temmeparypbl Ha OpraHU3MBI.
IToiKnI0TEPMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxnocTh kak sxonornyeckuit paxrop. Ilpucnocodnenus pacteHuil K NOAA€pKaHUIO BOJHOTO
6ananca. Kmaccudukanus pacTeHuil MO OTHOWIEHMIO K Boje. IIpucmocoGiieHust >KMBOTHBIX K
M3MEHEHHUIO BOJHOTO PEKUMa.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAsA, HAa3eMHO-BO3IYIIHAsA, TOYBEHHAs, TJIyOWHHAas
MO/NOYBEHHAsl, BHyTpuopraHuzMeHHas. @Ousuko-xumMudyeckue OCOOEHHOCTH cpea  OOMTaHus
opranu3MoB. [Ipucnoco01eHns OpraHu3MoB K KU3HHU B pa3HbIX cpeaax.

buonoruueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE M TOAMYHBIE PUTMBIL.
[Tprucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIOBUN KU3HH.

Kuzuennsle ¢opmbl opranusmon. Ilonstue o >xusHeHHOM ¢(opme. KusHeHHbIE (HOPMBI
pacTeHMii: JepeBbsl, KYCTapHHUKH, KYCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHUE TpPaBbl.
XKuzHeHHble GOPMBI KUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHUS U
o0pasa KU3HH.

buotnueckue daktopel. Bugasl OMOTHYECKUX B3aMMOJCHCTBUIN: KOHKYPCHIIHS, XHIIHUYECTBO,
cumOuo3 u ero ¢gopmsel. Ilapazutusm, kKoomepanus, MyTyaan3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckne B3amMopeiicTBus (Tommueckue, Qopudeckue, hadpudeckue).
3HayeHne OMOTHMYECKMX B3aMMOACUCTBHI MJsI CYIIECTBOBAHHS OPraHU3MOB B Cpele OOMTaHUS.
[TpuHIMIT KOHKYPEHTHOTO UCKIIOYECHHUS.

JdemMoHcTpanuu
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Tabmunel U cxembl: «OKkonoruueckue (akTopsl», «CBETOBOH CHEKTP», «IKOJIOTUYECCKUE
IPYNINbl KUBOTHBIX O OTHOLICHHIO K CBETY», «TelIOKpOBHBIE XKUBOTHBIEY», «XOJIOAHOKPOBHBIC
KUBOTHBIEY», «DHU3NOIOTUYECKUE aTalTalMd >KUBOTHBIX», «Cpeapl OOUTaHHS OpPTaHU3MOBY,
«buonornueckue puTMb», «Ku3HEHHBIE (OPMBI pacTeHUN», «KU3HEHHBbIE (OPMBI KHUBOTHBIX,
«IKOoCUCTEMa IMIMPOKOJIMCTBEHHOTO Jieca», «IDKOCHUCTEMA XBOMHOro Jeca», «llenmu nutanus»,
«XwumnangectBoy, «llapasutuszmy», «Konkypenuus», «CumMonosy», «KoMmmeHcanm3my.

O6opynoBanue: repdbapuul pacTEHUH M )KUBOTHBIX, TMPUCIIOCOOJICHHBIX K BIUSHHUIO Pa3ITUIHBIX
HKOJIOTMUYECKUX (DAKTOPOB, repOapuu CBETOMIOOUBBIX, TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUH,
CBETOJIOOMBBIC, TCHEIIOOMBBIC M TCHEBBIHOCIMBEIE KOMHATHBIC PACTCHHUS, TepOApUU U KOJIICKIIUU
TEIUIOIIO0MBBIX, 3UMOCTONKHUX, MOPO30YCTOMYMBBIX PACTEHUH, dydesa NTHIl U 3Bepeil, repbapuu
pacTeHHiA, OTHOCSIIUXCS K THrpoduram, kcepopuram, Me30puTaM, KOMHATHBIE PACTCHHS JTaHHBIX
TpyMI, KOJUIEKIIMH >KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax, repbapuu U KOJUICKIIMM PACTeHUH U
KUBOTHBIX, 00JIAAIOIMX YePTaMHU MPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHSIM YCIIOBUH KU3HHU,
repbapud W KOJUIGKIIMA PACTEHUH W IKUBOTHBIX PAa3jMYHBIX KU3HEHHBIX (OpPM, KOJUIEKLIUU
KUBOTHBIX, YYaCTBYIOIIUX B PA3INYHBIX OMOTHYECKUX B3aUMOICHCTBUSX.

JlabopaTopnasi pabora «BrlsiBieHHe MPUCTIOCOOIECHII OPraHu3MOB K BIUSHUIO CBETa.

JlabopaTtopnass pabora «BbisBIeHHE TNPUCTIOCOOJECHUNH  OpPraHU3MOB K  BIIHMSHHUIO
TEMIIEPATYPhI».

JlabopaTopHasi padoTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIAIMI

DKOJIOTHYECKUE XapakTepucTUku nomyisiiuu. [lomynsauus kak Ouonoruyeckas cucrema. Pomib
HEOJIHOPOJAHOCTH Ccpeibl, PU3NYecKuX O0apbepoB U 0OCOOEHHOCTE! OUONIOTHH BUIOB B (POPMUPOBAHUHI
MPOCTPAHCTBEHHOM CTPYKTYphl momyisiuid. OCHOBHBIE TOKAa3aTeNd TMOMYJSIUU: YHUCIECHHOCTD,
IJIOTHOCTh, BO3pAcTHAasl M MOJIOBasi CTPYKTYpa, POKAAEMOCTb, IPUPOCT, TEMI POCTA, CMEPTHOCT,
MUTpaIusi.

OKoJloruyeckas CTpykTypa mnonyisauud. OneHka YHCIEHHOCTH mnomymsiuu. J[uHamuka
MONyJISAUA U €€ Peryisiius. bUOTHYeCKHui TOTEeHIMaN Monyiasuud. MojaenupoBaHue IUHAMUKH
nonynsiuuu. KpuBble pocta 4yHuclIeHHOCTH mnomyisiuuu. KpuBble BbDKMBaHus. Perynsuus
YUCJICHHOCTU TMOMYJALMI: poib (AKTOPOB, 3aBHUCSIIMX U HE 3aBUCANIMX OT IJIOTHOCTH.
DKosornyeckue crpateruu BUJoB (I- u K-ctpaterun).

[TousiTue 00 »oKojormyeckod Hume BuAa. Mectooduranue. MHoromepHass MoJENb
skosiornyeckor Humum Jx.M. Xarumncona. Pasmepsl skosormyeckor Humu. lloreHuumanbHas u
peann30BaHHAs HUIIIN.

Buxg xak cucrema mnomymsiui. Apeansl BUIAOB. BuIBI M HMX JKU3HEHHBIE CTpPATETHUHU.
DKOJOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTU MOBEACHUS M MHUTpAlUi KMBOTHBIX. BHoOJIOrMuyeckue MHBA3HHM YYKEPOJHBIX
BH/JIOB.

JdemMoHcTpanuu

IToptper: Ix. Y. XaTunHCOH.

Tabmuiel U cxembl: «DKOJIOTUYECKUE XapaKTePUCTUKU Tomynsiuny, «lIpocTpaHcTBeHHAs
CTpYKTypa monmyisuum», «Bo3pacTHpie mnupaMuasl THOmMysiun», «CKOpPOCTh — 3aceleHus
MOBEPXHOCTU 3€MJIM PA3NMYHBIMU oOpranuzMamuy, «Mopenb skonormdeckod numm Jix. HW.
XaTYnHCOHA.

Ob6opynoBanue: repdapuu pacTeHU, KOJUIEKIIUHU )KUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoOneHus CeMsH pacTeHUN K pacCeICHUION.

Tema 9. Jko0rus coodmecTB. IKOJIOrHYECKHE CHCTEMBbI.

CoobmiectBa opranu3mMoB. buonieHo3 u ero crpykrypa. CBs3uM MEXIy OpraHu3MaMud B
ouoreHose.
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OkocucreMa Kak oTkpeitas cucrema (A. JIx. Tencnu). @yHKIMOHAIBHBIE OJOKH OPTaHU3MOB B
HKOCHUCTEME: IMPOAYLIEHThI, KOHCYMEHTHI, peaAyleHThbl. Tpoguueckue ypoBuu. Tpoduueckue nenu u
cetu. Abuornueckue O10ku dKocucTeM. [1ouBBI M WIBI B 3KOocHUcTeMax. KpyroBopoT BemiecTB u
IIOTOK 3HEPTUH B IKOCHCTEME.

OcHOBHBIE TOKa3aTeNnd 3KOCHUCTeMBbl. bruomacca W HpOAyKIus. DKOJOTMYECKHE MUpPaMUIbI
qucen, OMoMacchl U SHEPTUU.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpouiku. @aykmyayuu. HampaieHHbIe
3aKOHOMEpHbIE CMEHBbI COOOHIeCTB — cykieccuu. llepBuuHble M BTOPUYHBIE CYKLECCHMM U HX
OPUYMHBL.  AHTpPONOTEHHBIE  BO3JACHCTBHA Ha  cykueccumd. KimmakcHoe — cooOIecTBo.
bropa3znoobpazue 1 noJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKocucmemvl 03Ep U pek. IDKocucmemvl Mopeu U OKeaHos.
DKkocucmemvl mynop, 1ecos, cmenetl, nyCmbiib.

AHTpOIIOT€HHbIE ~ 3KOCUCTEMBI.  Arposkocuctema.  ArpoueHo3.  Paznuuusa — mexnay
AHTPOIIOT€HHBIMH U IPUPOJAHBIMU HIKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucreM. ['opoxackas ¢mopa u ¢ayna.
CunaHTponu3anus ropoJckoi ¢aynsl. buonornueckoe n xo3aiCTBEHHOE 3HAYEHHUE arpOIKOCHCTEM
1 ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICHICTBUH OpraHM3MOB B IKOCHCTEMaX.
Ponv xackaonozo sgpgpexma u 6u006-30ughuxamopos (Kiouesvix 6u008) 8 HYHKYUOHUPOBAHUU
okocucmem. IlepeHOC SHEpPruM M BELIECTB MEXAY CMEXHBIMH 3KOCUCTEMaMH. Y CTOHYMBOCTH
OpPTaHU3MOB, MOMYJISIIUI U IKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3ACHCTBUIA.

Mexanusmbi 6030eticmsus 3a2pA3HeHUll pa3HbIX MUN08 HA CYOOP2AHUSMEHHOM, OP2AHUIMEHHOM,
NONYNAYUOHHOM U DKOCUCIEMHOM  YPOBHAX,  OCHOBbl  IKOJIO2UYECKO20 — HOPMUPOBAHUS
aHmMpono2eHHo20 6o30elicmeus. MeTOf0NoTus MOHMTOPUHIA €CTECTBEHHBIX M aHTPOINOTEHHBIX
HKOCHCTEM.

JdemoncTpanuu

IToptper: A. JIx. Tencnu.

Tabmuupl u cxembl: «CTpykTypa OuoleHo3a», «IKOCHCTEMa UIMPOKOJIMCTBEHHOIO Jiecay,
«JKocucTeMa XBOWHOTO Jiecay, «DYHKIMOHAIBHBIE TPYNIBl OpPraHU3MOB B JKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreme», «llemm nuTaHus  (macTOMIIHAA, AETPUTHAs)»,
«OKOJOTHYEeCKasi MUpaMUAa YHCeN», «DKOJOTHYECKas MUpaMuja OMoMacch», «IKOIOTHYecKas
nupampsia sHeprum», «ObpazoBaHue Oonota», «llepBuuHas cykueccus», «BoccraHoBieHue neca
rnocjue noxkapay, «KocucTema o3epay, «ArporneHos», «KpyroBopoT BEIIECTB U MOTOK SHEPrUU B
arporeHosey, «[Ipumeps! ypOoakocucTeM».

OGopynoBanue: repOapuu pacTeHUH, KOJUICKIIMA HACEKOMBIX, dydesa NTHUIl U 3Bepel, repoapuu
KYJIBTYPHBIX U AUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuuyeckas padora «/3ydeHne u onrcaHue ypOOIKOCHCTEMBDY.

JlaGopaTtopuas pabora «/3yueHue pa3HOOOpa3usi MENKHX MOYBEHHBIX YJEHHUCTOHOTUX B
Pa3HBIX SKOCHCTEMAX ).

JKCKypeust «OKCKypcusi B THIMYHBIA OuHoreorneHo3 (B nyOpaBy, Oepe3HSK, €NbHHK, Ha
CYXOJIOJBHBIN WJIM TIOWMEHHBIH JIYT, 03€p0, 00JIOTO)».

JKCKYpeust «IKCKYpCHs B arpOIKOCUCTEMY (Ha TOJIe WM B TEINTMYHOE XO3SHUCTBO)».

Tema 10. buocdepa — rinodanbHas 3kocUCTEMA

Buocdepa — obmiennanerapHas 00omouka 3eMiH, I71€ CYLIECTBYET MJIM CYILECTBOBAJA JKU3Hb.
PazButue npencrasienuit o 6umocdepe B Tpynax 3. 3tocca. Yuenue B. M. Bepnaackoro o 6mocdepe.
Ob6nactu 6uocdeps u €€ coctas. XKuBoe BemecTBo 6Hocdepsl U ero QPyHKIUH.
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3aKOHOMEPHOCTH cylnecTBoBaHUs Ouocdepol. OcobeHHOCTH Ouocdepsl Kak TI00ATBHOM
skocucteMmbl. JluHammueckoe  paBHoBecue B Ouochepe. KpyroBopoTrsl — BemectB U
OMOTeoXMMHUYECKUE LUKJIBI (yriaepoa, a3oTa). PutMuunocTs siBieHuit B Ouocgepe.

3onanbHOCTh Ouochepsl. [lonstue o 6Guome. OCHOBHBIE OMOMBI CYIIH: TYHJpa, XBOMHbIE Jieca,
CMEILIaHHbIE W IIMPOKOJUCTBEHHBIE JIECA, CTEIU, CAaBAHHBI, IIYCTBIHH, TPOIMUYECKUE JIECa,
BBICOKOTOpBs. Kimnmar, pacTuTenbHbIN U )KUBOTHBIA MU OMOMOB CYIIIH.

CrpykTypa U (DyHKIUS JKUBBIX CHCTEM, OIEHKAa MX PECYpCHOTro MOTEHIMajda U OHOCHEpHBIX
hyHKIHHA.

JdemMoHcTpanuu

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

Tabmuubr u cxemsl: «leochepsr 3emumy», «KpyroBopor azora B mpupomae», «KpyroBopot
yriaepona B mpupoae», «KpyroBopor kucimopoaa B mpupoae», «KpyroBopoT Boabl B MpUPOIEH,
«OcHoBHbIE O0MOMBI cymny, «Kmumarndeckue nosca 3emnny, «Tynapay, «Taiira», «CMmemanHbii
necy, «lllupokonucTBeHHBIH Jecy, «Cremnby, «CaBanHay, «IlycTbiaay, « Tponuueckuit gecy.

O6opynoBanue: repOapuu paCTCHHUI Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpYKawlIas cpeaa

OKOJIOTMYECKHE KPU3UCHl U MX NpUYMHBI. Bo3neiicTBue yenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AyIIHOW cpeapl. OxpaHa Bo3Ayxa. 3arps3HeHHe BOJHOW cpeabl. OXpaHa BOJHBIX PECYPCOB.
Pa3pyimenue nousel. OXxpaHa NOYBEHHBIX pecypcoB. MI3mMeHeHue KinMara.

AHTpPOIIOTEHHOE BO3ACMCTBUE HA PACTUTENbHBIN U KUBOTHBIM MuUp. OXpaHa pacTUTENHLHOTO U
KHUBOTHOTO Mupa. OCHOBHBIE MPUHIMITBI OXpaHbl MpUpoabl. KpacHsle kaHuru. Ocobo oxpaHseMbie
npupoausie Tepputopun (OOIIT). borannueckue cajapl 1 300JI0THYECKUE TTAPKU.

OcHOBHbIE NPUHLUIBI YCTOMYMBOIO pa3BUTHS uelIOBEYeCTBA M NpHponbl. PanmoHanbHOe
IPUPOJIONIONB30BAaHUE M COXpaHEHHe OMOJOrMyeckoro paszHooOpasus 3emuu.  OOmue
3aKOHOMEPHOCTH TJIO0AIBHBIX IKOJOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOI'O KpH3Huca U
€r0 BEPOSATHBIE NTOCIIEACTBHS.

Pa3BuTHe METO0B MOHMTOpHMHIA Pa3BUTHUSl OMACHBIX TEXHOTEHHBIX MpoueccoB. CucmemHvle
uccredosanusi nepexooa K pecypcocbepezaroujeri U KOHKYPEHMOCHOCOOHOU  SHepeemukxe.
buonocuueckoe pasnoodpasue u obuopecypcvl. Hayuonanvnvle uHgopmayuonnvie cucmemol,
obecneuusarowue 00OCmMyn K uHgopmayuu no coCMossHuIO 0moenbHsvix u0os u skocucmem. OcHogul
IKopeadunumayuu IKocucmem U cnocobog 060pvoLl ¢ Ouonogpexcoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCEM.

JdemMoHcTpanuu

Tabmuupl n cxembl: «3arps3HeHue atmochepbl», «3arps3HeHue ruapocheps», «3arps3HeHue
nmouBel», «llapHukoBeii >Pdexr», «Ocobo oxpaHsemble NPUPOIHBIE TeppuTOopun», «Moaenu
yIPaBISIEMOTO MUPAY.

O6opynoBanue: hororpaduu OXpaHsIeMbIX pacTeHUH U KUBOTHBIX KpacHol kHuTH Poccuiickoit
®enepaunn, KpacHol KHUTH pervoHa.
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INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjIbTaTaM OCBOCHHSI OOYYAIOIIMMUCS IPOrpamMm
cpeaHero o01ero o0pazoBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpykType NMYHOCTHBIX pPE3yJbTaTOB OCBOCHHS MPOTrpamMMbl IO OHOJOTHUH BBIICIECHBI
CIIEYIOIINE COCTABJISIONINE: OCO3HAHUE O0YJAIOIIUMUCS POCCUICKON I'paTaHCKOW MICHTUIHOCTH
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOMPENEICHUIO, HaAlUYue MOMUSAYUU K
00y4eHHI0 OWOJIOTHH, YeleHanpasieHHoe pasgumue BHYTPEHHUX YOSKICHUN JTHYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W UCTOPUUYECKUX TPAAULIUNA Pa3BUTH OMOIOTUYECKOTO 3HAHUS, 20MOBHOCHb
U cnocobHOoCMb 00YUAIOIINXCSI PYKOBOJCTBOBATHCS B CBOEH JIEATEILHOCTH IEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKAMHU, TMPUCYIIMMU CHCTEME OHOJOTHYECKOro OOpa30BaHMs, Haluyue npasoCoO3HAHUs
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CIMABUMb 1€ U CTPOUTD )KU3HEHHbIE TJIAHBI.

JIndHOCTHBIE pE3yNbTaThl OCBOEHUSI IMPOTPaMMbl IO OHOJIOTUU JOCTUTAIOTCS B €IUHCTBE
y4eOHOH ¥ BOCTIHTATEIILHOW MAEATEIBHOCTH B COOTBETCTBHUH C TPAJUIMOHHBIMH POCCHHCKHUMHU
COLIMOKYIIbTYPHBIMH, HCTOPHUYECKUMU M JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMHU, MPHUHSTHIMU B
o0IIecTBe NpaBWIAMH W HOPMaMH TIOBEJCHHS M CIIOCOOCTBYIOT MpoIleccaM CaMOIO3HAHW,
CaMOBOCIIUTAHHUS U CAMOPA3BUTHUS, PA3BUTUS BHYTPEHHEW MO3MIMH JIMYHOCTH, MAaTPHUOTU3MA H
YBOXEHMsI K 3aKOHY U IMPaBONOPSAIKY, YEJIOBEKY TpyJda M CTaplIeMy IOKOJIEHHUIO, B3aUMHOIO
yBa)KEHHUS, OEPEKHOT0 OTHOMICHHS K KyJIbTYPHOMY HACIEAUIO U TPAIHUIMSIM MHOTOHAI[MOHAIHHOTO
Hapopa Poccuiickoit @enepannu, NpUpoae U OKPYKAIOIIEH cpeie.

JIndHOCTHBIE pE3yNbTaThl OCBOEHUS ydeOHOro mpeaMera «bUONOTHA» IOMKHBI OTpa)KaTh
TOTOBHOCTh M CIOCOOHOCTH OOYyYarolUXCsl PYyKOBOJCTBOBAaThCS C(HOPMHUPOBAHHONW BHYTPEHHEH
MO3UIUEN TUYHOCTH, CUCTEMON I[EHHOCTHBIX OPHEHTAIllU{, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUM,
COOTBETCTBYIOIIUX TPATULMOHHBIM LIEHHOCTSIM POCCUHCKOIO OOIIECTBAa, PACHIMPEHNE KU3ZHEHHOTO
OMbITa M ONbITa JEATEIBHOCTH B IMPOLIECCE PeaIu3allii OCHOBHBIX HAIpaBJICHUN BOCHUTATEIbHOU
NeSITEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpak1aHCcKOro BOCIMTAHMSA:

c(OpPMHUPOBAHHOCTh T'PAXKJIAHCKON MO3UIMKM O00yYarOUIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 0OIIECTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW MAEATENbHOCTH TNPHU CO3JaHUU YYEOHBIX IPOEKTOB,
pelIeHnr yuyeOHbIX U TO3HABaTeNIbHbIX 33/1a4, BBIMOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpPEAETATh COOCTBEHHYIO MO3MIIMIO 10 OTHOIIEHHUIO K SBJICHUSM COBPEMEHHOMN
JKU3HU U O0BICHSTE €€;

YMEHHE yYUTHIBATH B CBOUX JCHCTBHSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
JOJIeH ¢ pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU M COIL[HAJIBHBIM TOJI0OKEHHEM;

TOTOBHOCTb K COTPYAHHYECTBY B IIPOIlECCE COBMECTHOTO  BBIMOJHEHUS  Y4EOHBIX,
MMO3HABATENbHBIX U UCCIIEI0BATEIbCKUX 3a/a4, YBAKUTEIBHOIO OTHOILIEHUS! K MHEHHUIO ONIMOHEHTOB
pu 00CYXJIEHUH CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COJIEPIKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKOM TPaXKTAHCKOW HWIESHTUYHOCTH, TATPUOTHU3MA, YBAXKEHUS K
CBOEMY HapoJly, 4YyBCTBa OTBETCTBEHHOCTH Iiepes PoauHoM, roproctu 3a ¢cBoU Kpal, cBoro Ponuny,
CBOM S3BIK U KYJIBTYPY, IPOIILJIOE U HACTOSAIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;
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[IEHHOCTHOE OTHOILICHHWE K MPUPOJHOMY HACIEIUI0O W MaMSATHUKAM MPUPOJbI, JOCTUKEHUSIM
Poccun B Hayke, nCKycCTBe, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHUUCKUX YUEHBIX B CTAHOBICHHE W Pa3BUTHE OHOJIOTHH,
MMOHUMAaHUS 3HaU€HUs1 OMOJIOTHH B IO3HAHWHU 3aKOHOB MPUPO/IbL, B )KU3HU YEJIOBEKA U COBPEMEHHOTO
o0111eCTBA;

uzeiHas yoexx1IEHHOCTb, TOTOBHOCTh K CIY)KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a
ero cyanoy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHHBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTENSM, CO3[IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHATUS LUEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUH C TpaaULIMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAsl ACTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHHNE YMOITMOHAIIBHOT'O BO3JICUCTBUS KUBOM MPUPOBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUIAX MCKYCCTBA, CTPEMJICHHE MPOSBIATH KayecTBa
TBOPYECKOMN JIMYHOCTH;

5) ¢pusnueckoro BocnUTaHUA, (POPMHPOBAHUA KYJbTYPbl 310POBbSI M 3MOIHOHAJIBLHOIO
Os1aromostyums:

MOHMMAaHUE W pealu3alus 3J0pOBOTO M 0e30macHOTro o0pas3a XKU3HU (3A0pPOBOE MHUTAHUE,
COOJII0JICHNE TUTHEHUYECKHX TPaBWJI W HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U OTJbIXA,
perynspHas pu3HuecKas akTUBHOCTD), O€pPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMMAaHNEe [IEHHOCTH TMPaBUJI UHIMBUIYaTHHOTO U KOJJIEKTUBHOTO 0€30MacHOTO MOBEACHUS B
CUTYAIHIX, YTPOXKAIOITUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHME TIOCTEACTBUA U HENPHUSATHS BPEIHBIX MPHUBBIUEK (YMOTPEONEHUS aJIKOrods,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYZY, OCO3HaHHUE IIEHHOCTH MAacTEePCTBA, TPYI0JIIO0HE;

FOTOBHOCTh K AKTHMBHOM JE€ATEIbHOCTH TEXHOJIOTMUYECKOM M COLMAIbHOM HamlpaBJIEHHOCTH,
CIIOCOOHOCTh MHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSATEIIHHO BHITIOJIHATH TaKYyIO JIESITEIIBHOCTB;

UHTEpEeC K pa3iuuHbiM cdepam mpodecCHOHATbHONW IeSTeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOp OynyIiel mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO H CaMOOOPa30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;

7) IKOJIOrM4YeCKOr0 BOCIIMTAHMS:

AKOJIOTMYECKU IIeNIeCO00pa3HOe OTHOIIEHUE K MPHUPOJAE KaK HCTOYHUKY XKU3HU Ha 3emIe,
OCHOBE €€ CYIIIECTBOBaHMS,

MOBBIIIICHHE YPOBHS DKOJIOTMYECKOW KYyJIBTYpBI: MPHOOPETEHHE OIbITa I[UIAHUPOBAHHS
ITOCTYIIKOB M OLIEHK! UX BO3MOKHBIX MOCJIEACTBUN ISl OKPYXKAIOIIEH CPebl;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa YKOJOTUUSCKUX MPOOJIEM U TyTel UX PeIIeHUs;

CIIOCOOHOCTH HCITIOJIb30BaTh MPUOOpETaeMble MPU U3YUYE€HUU OMOJIOTUU 3HAHUS U YMEHHs IpU
pelieHnr TpoOJieM, CBS3aHHBIX C PAIMOHATIBHBIM IMPHUPOAOINOIL30BaHUEM (COOIIOICEHNE TPABUII
ITOBEJICHUS B MPUPOJIEC, HAIIPABJICHHBIX HA COXPAHEHUE PABHOBECUS B 3KOCHCTEMAaX, OXPaHy BHUOB,
sKocucTeM, orochepsl);
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AKTUBHOE HEINPHUATUE JIEUCTBUM, MPUHOCAIIMX BPEJ OKPYKAKOUIEH NPUPOIHOU CpEeAe, YMEHHUE
IIPOrHO3UPOBATh HEOJIAroNnpHsTHBIE SKOJOIMUECKUE MOCIEICTBUS MPEIIPUHUMAEMbIX JEHCTBUH U
IIPEIOTBPALLATD UX;

HaJIMYUE€ PA3BUTOrO OSKOJOTMYECKOrO  MBIIUIICHUS, 3KOJOTMYECKOW KYJIbTYPBI, OIIbITA
NESTEIbHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHUS  pPYKOBOJCTBOBATbCS MMM B
IIO3HABATEJIbHOM, KOMMYHHMKaTMBHOM U COLUUAJIBHOM IPaKTUKE, TOTOBHOCTHM K Y4YacTHI0 B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKl M OOIIECTBEHHOM MPaKTHKH, OCHOBAHHOIO Ha JHAaJore KyJbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETr0 MECTa B MOJIUKYJIbTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M YUTATEJIBCKOM KYJIbTYpbl KAaK CPENCTBA B3aMMOJIECHCTBHS
MEX1y JIFOJIbMU U TIO3HAHUSI MUPA;

[OHUMaHue crneun(pukd OWOJIOTUM KaK HayKH, OCO3HaHMA €€ poiau B (OPMHPOBAHUU
palMOHAJIBHOIO HAayYHOI'O MBILIUIEHUS, CO3JaHUM LIEJIOCTHOIO MPEJICTaBICHUS 00 OKpYyKarolleM
MHpE KaK O €JMHCTBE MPUPO/Ibl, YEJIOBEKA U OOIECTBA, B IO3HAHUU NPUPOIHBIX 3aKOHOMEPHOCTEN U
pelieHrny npodiieM COXpPaHEHUs IPUPOJIHOIO PABHOBECUS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUH JJIs1 COBPEMEHHOW LIMBUIIM3ALIMU: 00ECTIeYeHUsI HOBOTO
YPOBHSI pa3BUTHSl MEIUIMHBI, CO3JJaHWE NEPCHEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelaTh
pecypcHble MpoOJeMbl Pa3BUTHUA 4YEJIOBEYECTBA, IIOMCKA IIyTed BbIXoJa M3 INIOOANbHBIX
HKOJIOTHYECKUX TpodieM M obecreueHHsl NepexoAa K YCTOHYMBOMY Pa3BUTHIO, PALMOHATBHOMY
MCMOJIb30BAHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHHIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHMHM OWOJIOTMUECKHMX 3HAHUN B IENIAX MOBBIILIEHUS 0O0IIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TI'pPaMOTHOCTH, KaK COCTaBHOW 4acTH (YHKIHOHAIHHON
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3y4yeHUH OUOJIOTHH;

NOHMMAHHUE CYHNIHOCTM METOAOB IIO3HAHUS, HCIOJIB3YyEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIb30BaTh IIOJIydaeMble 3HaHMSI JUIsl aHauu3a M OObBSICHEHHs SBJICHUM
OKpYKaloIIero MHpa M TMPOUCXOJAIMX B HEM H3MEHEHUH, yMeHHE JienaTh OOOCHOBaHHBIE
3aKJIFOUYEHHUS] Ha OCHOBE HayYHbIX (PAKTOB M MMEIOIIMXCS JaHHBIX C IIEJIbI0 MOJY4EHUs! JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCIOIb30BaTh OMOJOTUYECKUE 3HAHMS Ul PeleHus MpolieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAHME IIEHHOCTH HAay4YHOM JEeSTeNIbHOCTH, TOTOBHOCTH OCYIIECTBISATH IPOEKTHYIO H
HCCIIEIOBATENBCKYIO AESITENIBHOCTh NHAUBUYalIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMO00pa30BaHUIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJOTUU B COOTBETCTBHHU C KU3HEHHBIMHU ITOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpenmMeTHble pe3yiabTaThl OCBOEHUS ydeOHoro mpenmera «buonorus» BKIIOYAIOT:
3HaYUMBble AN (QOPMHUPOBAHUS  MHMPOBO33PEHMsS]  OOydaIOIIUXCS  MEXIUCHUIUTMHAPHBIC
(MexXTpenMeTHbIE) O0IIeHAYYHBIC TTOHITHS, OTPAXKAIOIINE eTOCTHOCTh HAYYHOH KapTHUHBI MUpa U
cienu(UKy METOIOB TIO3HAHUS, WCIOJIb3yeMBIX B E€CTECTBEHHBIX Haykax (BEIIECTBO, JHEPTHS,
SIBIIGHUE, MPOIIECC, CHCTeMa, HAYYHBIH ()aKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSI,
WccaenoBaHue, HAOMIOIEHWe, W3MEPEHHE, SKCIIEPUMEHT W JPYTHE); YHHUBEPCAIbHBIE Yy4eOHBIC
JNEUCTBUSA (mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE, PETYJIATUBHBIE), obecrieunBaone
dbopmupoBanre (HYHKIIMOHATLHONM TPAMOTHOCTH M COIMAIBHOW KOMIICTCHIIUU OOYyYaIOIIUXCS;
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CIOCOOHOCTH O0YYArOIIMXCSl UCTIOIh30BaTh OCBOCHHBIE MEKIUCIUILTMHAPHEIC, MUPOBO33PEHUYECKUE
3HAHUA U YHUBEPCAJIbHbBIE YueOHbIe IEHCTBUS B IO3HABATENILHOM U COLIMAILHOM MTPaKTUKE.

B pesynbrare usydeHusi OHOJIOTHH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus y 00ydJaronerocs
OyayT copmMUpoBaHBI IO3HABATENIbHbIE YHHUBEpCAIbHbIE Y4eOHBIC AEWCTBUS, KOMMYHUKATHBHbBIE
VHUBEpCaJbHbIC y4eOHBIC JCWCTBUS, PETYJISTUBHBIC YHUBEPCAIbHBIC YyUeOHBIC JICHUCTBHUSA,
COBMECTHas JESITeNbHOCTD.

MeranpeamMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPAMMEBI CPEIHETO OOIIEro 00pa3oBaHUsI JOJKHBI
OTpaXkaTh:

OBy1ajieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO ~ (POPMYJIMPOBAaTh M aKTyalM3WpOBaTh MPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIOJIb30BaTh NIPU OCBOCHWUW 3HAHUU MPUEMBI JIOTHYECKOTO MBINUICHHS (aHAJIM3a, CHHTE3a,
CpaBHEHUs, Ki1accupUKaIuu, 0000IICHHS ), PACKPBIBATH CMBICIT OMOJIOTHYECKUX TOHITHH (BBIICIATH
WX XapaKTepHBIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMH ITOHSATHSIMHU );

OTIPEeIIATh LT ACSITeNIbHOCTH, 3a/1aBasi MapaMeTphbl U KPUTEPUU UX JOCTHXKEHUS, COOTHOCHUTD
PE3YIIbTaThI NEATSIILHOCTH C TTOCTABJICHHBIMH IEIISIMH,

MCIIOJIb30BaTh OMOJIOTHYECKHUE OHITHS ISl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKICHUS (MHIYKTHUBHBIC, JCIYKTUBHBIC, [0 AHAJIOTHHU), BBISBISATH
3aKOHOMEPHOCTH W TPOTUBOPEUUs B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHPOBATh BHIBOJBI U
3aKJTFOYCHUS,

MPUMEHSTh CXEMHO-MOJENbHbIE CpeACTBa JUIS NPEICTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHWH B HW3Yy4YaeMbIX OHMOJOTUYECKHX OOBEKTax, a Takke NPOTHBOPEYUH pa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUTAH PEHICHHS MPOOJEMBI ¢ YUETOM aHAIHM3a MUMEIONIMXCS MaTEePHAIBHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCHTH KOPPEKTHBBI B JESATCIBHOCTh, OIICHHBATh COOTBETCTBHE pPE3yJbTATOB IIEJISM,
OLICHUBATh PUCKU MOCIEICTBUHN AEITEIbHOCTH;

KOOPJIVMHHUPOBATh M  BBIIOJHATH pabOTy B YCIOBHSX pPEABLHOTO, BHUPTYAILHOTO W
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BJIQJICTh HAaBBIKAMH Y4eOHO-HCCIICOBATEIIBCKOM W TIPOSKTHOW JCATCILHOCTH, HaBBIKAMHU
pasperieHusi mpoOJieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY IOHCKY METO/IOB
pEIIeHUS TPAKTUICCKUX 3a1a49, IPUMEHEHHUIO Pa3IMYHbBIX METOJIOB TO3HAHUS;

UCIIONIb30BaTh PA3IUYHbIE BUIBl JIEATEIHHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 W TIPUMEHEHUIO B YYEOHBIX CHUTYallMsSIX, B TOM YHCJC IPU
CO3/IaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

(GbopMUPOBAaTh HAYYHBIH THUI MBIILICHHS, BIIAJIETh HAYJYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMH
MOHATHSIMU U METOJIaMU;

CTaBUTh H (POpMyIHUpOBaTH COOCTBEHHBIE 3aJa4d B OO0pa30BATEIBHOW JIEATEIBHOCTH U
KU3HEHHBIX CUTYaIIHIX;

BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U M aKTyaJIU3UpOBaTh 3a/1a4y, BBIABUTATh TUIIOTE3Y €€
pelIeHs, HAaXOUTh apTYMEHTHI ISl I0Ka3aTeIhCTBA CBOMX YTBEPXKIACHHIA, 3a/1aBaTh MapaMeTphl U
KPUTEPUHU PELLICHUS;

AHATM3UPOBATH TIOJYYCHHBIC B XOJ€ PEIICHUS 3a/1a4ll Pe3yNbTaThl, KPUTUYECKU OLIEHUBATH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,
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OCYILECTBIIATh IICJICHANIPABICHHBI TIOMCK TIEpeHOca CPEACTB M CIIOCOOOB JACWUCTBUS B
poeCCUOHATILHYIO CPEAY;

YMETh MIEPEHOCUTh 3HAHUS B MIO3HABATEIBHYIO M MPAKTHUECKYIO 001aCTH KU3HEACATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTeil;

BBIJIBUTATh HOBBIE UJIEH, MPeIaraTb OpUTHHAIBHBIC TIOJXO/bI U PEIICHUs], CTAaBUTh MPOOIEMbI
U 33/1a4M, JOIYCKAIOLINE albTePHATUBHBIC PEIICHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTHUPOBATHCS B PA3JIMUHBIX UCTOUHUKAX HH(pOpMaLUHU (TeKcTe yueOHOro Mocodusi, Hay4yHO-
MOMYJISIPHOM JUTEparype, OMOJOTMYECKHX CIIOBAPSX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax
JaHHBIX, B VIHTepHeTe), aHanu3upoBaTh HHGOPMALMIO PA3IMUYHBIX BUAOB U (HOpPM IPEICTABICHHUS,
KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTHBOPEUYUBOCTH;

dopMynupoBaTh 3ampochl W NPUMEHATh Ppa3IMYHblE METOJIbl IpPHU IIOUCKE M OoTOOpe
OmosIorndeckoi nHGOpMaIuu, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT  HUCIOJIB30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHH,
COBEPIIECHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BbIOMpAaTh  ONTUMaJbHYIO  (OpMy  HpEACTaBICHUS  OHOIOrMYECKOU
nHpopmanuu (cxemsl, rpaduKu, TUarpaMMbl, TaOJIHIIBI, PUCYHKH U APYroe);

UCMOJIb30BaTh HAYYHBIM SI3bIK B KadyecTBE cpejacTBa Inpu pabore ¢ OHOIOTHYECKOMH
uHbOpMaNKel: MPUMEHATh XHMHYECKHe, (U3NYECKHEe M MaTeMaTWYeCKHe 3HAKH W CHUMBOJIBI,
¢dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIOJIb30BaTh U  IPeoOpa3oBbIBaTH  3HAKOBO-
CHMBOJIMYECKHE CPECTBA HATJISITHOCTH;

BJIAJICTh HAaBbIKAMM PACIIO3HABaHMA U 3aILUTHl MHPOpPMaLUHU, HH(OPMAIIMOHHON 0€30MacHOCTH
JMYHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) oO1enmue:

OCYILECTBIISATh KOMMYHHUKAIIUM BO BCeX c(epax >KM3HM, aKTUBHO Y4acTBOBAaTh B JMAJIOre HIIU
JMCKYCCHH TIO CYIIIECTBY O0OCYXIIaeMOi TeMbl (YMEHHUE 3a/laBaTh BOMPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCUTEJIBHO BBINIOJHEHUSI Mpe/ularaeMoi 3a/laud, yYUTHIBaTh HMHTEPECHl U COTIACOBAHHOCTD
MO3UIHN APYTHX YIACTHUKOB JIMAJIOTA MITH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpEACTBAa OOILIEHMS, MOHMMATh 3HAYEHHE COLMAIbHBIX 3HAKOB,
MPENOCHIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHTYallld, yMETh CMST4aTh KOH(MDIMKTHI U BECTH
NIEPEroBOPHI;

BJIAJIETh PA3IMYHBIMH CITIOCOOaMU OOIIEHHS W B3aMMOJICHCTBHS, TOHUMATh HAMEPEHUS IPYTHX
JOACH, TPOSIBIATh YBAXHUTEIbHOE OTHOIIEHHE K COOECeJHMKY U B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

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

2) COBMeCTHAsI 1eSITeJIbHOCTD:

NOHMMaTh M UCMOJb30BaTh MPEUMYIIECTBA KOMAHAHOH W WHAMBHUIYyalbHOH pPabOTHl MpHU
pelieHnn OHOJIOrHYecKor MpobseMbl, 00OCHOBBIBaTh HEOOXOAMMOCTh MHPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMMOAEUCTBUS MPH peIICHUH yueOHOH 3a1aun;

BHIOMPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JCHUCTBHH € Y4éTOM OOMIMX HMHTEPECOB W
BO3MOKHOCTEH Ka)KI0T0 WiIeHa KOJUIEKTHUBA;

INPUHUMATh LEIH COBMECTHON JEATENbHOCTH, OPTaHU30BBIBATh U KOOPJMHUPOBATH AECHCTBHS 110
€€ NOCTHIKCHMIO: COCTaBIIATH IUIaH JCHCTBUM, PaCIpPENeiATh POIM ¢ Y4ETOM MHEHUN YYaCTHHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

OLICHUBATh KAa4eCTBO CBOETO BKJAJa M KaXJIOTO YYAaCTHHKA KOMaHIbl B OOIIMU pe3yabTaT I0O
pa3pabOTaHHBIM KPUTEPHSIM;
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npeajiaratb HOBBIC MPOCKTHI, OHCHWUBATH HJACH C TIO3MIIHMU HOBHU3HLI, OPUTHMHAJIBHOCTH,
HPaKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATL MO3UTUBHOC CTPATCITHUCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTyallUAX, IMPOABJIATH
TBOPYECTBO U BOOOPaKECHHUE, OBITh MHUIIHATHBHBIM.

OBJ1ajieHHe YHUBEPCAIbHBIMH PEryJIATHBHBIMYU IeiiCTBUSIMH:

1) camoopraHu3anus:

HUCII0JIBb30BAaTh 6I/IOJIOI‘I/ILICCKI/I€ 3HAaHUA AJIA BBISIBJICHUSA HpO6JIeM " UX PCIICHHUA B JKU3HCHHBIX U
y4EeOHBIX CUTYAIHSX;

BBI6I/IpaTb Ha OCHOBE 6I/IOJIOI‘I/I‘-IGCKI/IX 3HAHUHU HCJICBBIC U CMBICIOBBIC YCTAHOBKU B CBOUX
ACHCTBUSIX W TOCTYIKaxX [0 OTHOLICHHIO K JXUBOW MPUPOJE, CBOEMY 3J0POBBIO M 3JIOPOBBIO
OKPYKAIOIIHX;

CaMOCTOSITENILHO OCYILECTBIISATh MO3HABATEIBHYIO JCATCIBHOCTD, BBISBISTD IPOOJIEMbI, CTABUTH
U (QopMynHpoBaTh COOCTBEHHBIC 3aJadd B 0O0pa30BaTCIbHON JEATEIBHOCTH M IKM3HEHHBIX
CHUTYAIIUsX;

CaMOCTOSTENIHO COCTAaBJIATh IUIAH PEIICHUS TMPOOJEMbI C Y4ETOM HMEIOLIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUII;

JaBaTb OICHKY HOBBIM CUTYyAllUAM,

paCIIMPSTh paMKU Y4eOHOTO IPpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTCHNUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (DOPMUPOBAHHIO M MPOSBICHUIO ITUPOKOW 3PYAMIIMMA B Pa3HBIX 00JACTAX
3HAHW, IOCTOSHHO MOBBIIIATH CBOI 00pa30BaTENbHbII U KYIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYyalllsM, BHOCHTh KOPPEKTHBBI B JICATCIBHOCTb, OLICHHBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEIISM;

BJIAJICTh HABBIKAMHU MO3HABATEIBHOU pe(IeKCHH KaK OCO3HAHHsS COBEPIIACMBIX JCHCTBHU U
MBICIIMTCIIBHBIX MPOUCCCOB, UX PE3YIIBTATOB U OCHOBaHHﬁ, HUCITIOJB30BATh HpI/IéMBI pe(l)HeKCI/II/I JJISL
OLICHKHU CUTYAI[lH, BEIOOPA BEPHOTO PELICHHS,

YMETb OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATD PCUHICHUA 110 UX CHUKCHUIO,

HIPUHAMATh MOTHBBI U apI'YMEHTBI APYTUX MPH aHAIU3E PE3yIbTATOB JCATEILHOCTH,

3) npuHsiTHE Ce0st U APYrUX:

HIPUHUMATH ce0sl, TOHUMasi CBOM HEJOCTATKH U JOCTOWHCTBA,

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIUOKH;

pa3BHBATh CIIOCOOHOCTh TIOHMMATh MUP C MO3UIIUH JPYrOro YeIOBEKa.

NPEIMETHBIE PE3YJIBTATHI

[IpenMeTHBIe pe3ynbTaThl OCBOCHHUS coOAepkaHUs ydeOHoro mpenmera «buonorus» Ha
yrIyOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOecriedeHne MpOPUILHOTO OOY4YeHHS OO0YyJaroIIuXcst
ouonorur. OHM BKIIOYAIOT: crienuduyeckue Iisi OMOJIOTHH HAay4YHBbIC 3HAHUS, YMEHHSI U CIIOCOOBI
HeﬁCTBHI\/'I M0 OCBOCHHIO, HHTCpIIpECTAllUHU U Hpeo6pa3013aHmo 3HaHPII>'I, BUOBI ACATCIIBHOCTHU IIO
MOJIYYEHUIO HOBBIX 3HAHUM W WX NPUMEHEHUIO B PA3MYHBIX y4eOHBIX, a TaKKe B pealbHBIX
KU3HCHHBIX CHUTyalusX. [IpeMeTHbIe pe3yIbTaThl MPEACTABICHBI MO TOaM U3Y4YCHUSI.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUsI yueOHoro mpenmera «buonorus» B 10 knacce MOMKHBI
OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECTE M POJIM OMOJOTUM B CHUCTEME €CTECTBEHHBIX HAyK, B
(GOpMHPOBAaHUN €CTECTBEHHO-HAYYHOH KapTHHBI MUPA, B MO3HAHHH 3aKOHOB TPUPOABI M PEIICHUU
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npobJeM PalMOHAIBHOTO MPHPOIONIONIB30BaHMs, O BKJIA/IE POCCUHUCKUX U 3apyOCKHBIX YUYEHBIX B
pa3BUTHE OMOJIOTHH;

BJIAJICHNE CHUCTEMOW OHMOJOrMYecKHX 3HAHMH, KOTOpas BKJIIOYACT: OCHOBOIOJIArAIOIINE
OMOJIOTMYEeCKHEe TEPMHMHBI M TOHATHS (KU3Hb, KJIETKA, OpraHu3M, MeTadoyIiu3M, TOMEOcCTas,
CaMOpPETyJIALNs, CaMOBOCIIPOU3BEACHHUE, HACIIEJCTBEHHOCTh, M3MEHYMBOCTb, POCT M Ppa3BUTHE),
ouonornueckue teopuu (kimerounast teopus T. [1IBanna, M. Illneiinena, P. Bupxosa, xpomocoMHas
Teopus HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBumoBa — o meHTpax MHOroooOpasus u
MIPOUCXOXACHUS KYJIbTYPHBIX PACTCHHUIi), 3aKOHBI (€IMHOOOpa3Hsi MOTOMKOB IMEPBOTO MOKOJICHUS,
paclleIIeHHs], YUCTOThI FaMeT, HE3aBUCUMOT0 HacieaoBanus ['. Menaens, roMoJI0rn4ecKuX psiioB B
HacyencTBeHHoM n3menunBoctu H. Y. BaBuiosa), npuHIUIb! (KOMILTIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O I[O3HAHMSI, HCIHOJB3YEMBIX B OHOJIOTMYECKUX
UCCIIETOBAHMX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHHE, HAOMIOIEHUE, SKCIIEPUMEHT);

YMEHHME BBIJICNIATh CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT M DYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4uCle OakTepuid, rpuboB, pacTeHUH,
KUBOTHBIX M 4YEJIOBEKa, CTPOEHHUS OPIaHOB M CUCTEM OPIaHOB PACTEHHM, >KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB YKU3HEIEATEIILHOCTH, MPOTEKAIONINX B OPraHU3MaxX PAcTeHUM, )KUBOTHBIX M YEIIOBEKa,
OMOJIOTUYECKUX TPOIIECCOB: OOMEHA BEmIeCTB (MeTaboyM3M), MPEBpALICHHs] YHEPTUH, OpOXKEeHUs,
aBTOTPO(HOIr0 U reTepoTpodHOro THUIOB MHUTaHUA, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MeH03a,
ramMeToreHesa, 3MOpHoreHes3a, MoCTIMOPUOHAIBHOIO Pa3BUTHS, PA3MHOXKEHUS, WHIAUBUAYAIbHOIO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aUMOICHCTBHS T€HOB, IeTepO31ca, HCKYCCTBEHHOTO 0TOOPA;

YMEHHME YCTAHABJIMBATH B3aUMOCBSI3M MEX]y OpraHouJaMu KIETKM M HX (YHKIUSIMH,
CTPOEHHEM KJIETOK Pa3HBIX TKaHEH W MX (PYHKIUSAMM, MEXAY OpraHaMd M CHCTEMaMM OpPraHoB y
PacTEeHU, )KUBOTHBIX U Y€JIOBEKa U MX (YHKIHUSIMH, MEXYy CUCTEMaMH OPraHOB U UX (YHKIMSIMH,
MEX]y 3TanamMy oOMeHa BEIeCTB, ITaaMu KJIETOYHOIO LIMKJIA U JKU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu AMOPUOHAIBHOTO PA3BUTHS, TEHOTUIIOM M (DEHOTUIIOM, (PEHOTHIOM M (PaKTOpaMU Cpeibl
oOuTaHus;

YMEHHME BBIABIATH OTIMYUTENbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM YMHCJIE pPACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHME HCIOJIb30BATh COOTBETCTBYIOIME apTryMEHTbI, OHOJIOTMYECKYI0 TEPMHUHOJOTUIO U
CUMBOJIMKY JUJIS I0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CHCTEMATHUECKHUX IPYIIIL;

YMEHME peliaTh OMOJIOTMYECKHE 3aJlauM, BBIABIATH MPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXAY
UCCIIelyeMbIMH OMOJIOTHYECKMMHU TPOLIECCAMU U SIBJICHUSIMH, JI€1aTh BBIBOJBI M TPOTHO3BI Ha
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIOTHATH JJAOOpaTOPHBIE U NMPaKTHUECKUE paboThl, COOII0AATh MpaBuiIa pu padore ¢
y4eOHBIM U 1a00paTOPHBIM 000PYOBaHHUEM;

YMEHHUE BBIIBUTaTh TUIIOTE3bI, POBEPATh UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMHU, HopMynupyst
1IeJ1b UCCIIeI0BAaHUS, aHATTU3UPOBATh MOJIyUE€HHBIE PE3YJIbTaThl U 1€TaTh BBIBOBL;

YMEHHE Yy4YacTBOBaTh B Yy4eOHO-MCCIENOBATENbCKOM paboTe 1Mo OWONOTHH, 3KOJOTHH H
MEIUINHE, MPOBOJMMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, W IMYyOJUYHO MPEACTaBIATH
MOJTy4YeHHBIE PE3yJIbTaThl HA YIEHUYECKUX KOH(EpEeHIUX;

YMEHHE OLICHHBATh ITHUYECKHE ACIEKTHl COBPEMEHHBIX MCCIIEIOBaHHM B 00iacTu OMOJIOTUM U
MEIULUHBI (KIIOHUPOBAHUE, UCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIIPABICHHOE U3MEHEHHE TeHOMa U
CO3/1aHH€ TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccruoHaTbHON MESTETbHOCTH B
o0nacti OHOJOTHHM, MEAUIMHBI, OMOTEXHOJOTHUHU, BETEPUHAPUHU, CEIBCKOTO XO34WCTBa, MHILEBOI
MPOMBIIIICHHOCTH, YIIIyOJSATh MMO3HABATEIbHBI MHTEPEC, HANpaBJICHHBIN HAa OCO3HAHHBINH BBIOOD
COOTBETCTBYIOIICH Tpodeccuu M MPOAOHKEHUE OMOJIOTHYECKOro 00pa3oBaHUS B OpraHU3AIMIX
cpeaHero NpoQecCuoHaIbHOTO U BBICIIIETO 00pa30BaHusl.
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[IpeameTHbie pe3ynbTaThl OCBOEHUsI yueOHOro mpenmera «buonorusi» B 11 Kaacce NOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUK O MECTE M POJIM OUOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(GbopMUPOBaHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOIbI
U pEIICHUH SKOJOTMYECKHX MPOOJIEM YeIOBEYECTBA, a TAK)KE B PEIICHUU BOIPOCOB PAlMOHAILHOTO
MPUPOJONOIB30BaHUsA, U B (OPMUPOBAHHWU I[IEHHOCTHOIO OTHOIIEHHUS K THPUPOJE, OOIIECTBY,
YeIIOBEKY, O BKJIA/IC POCCUUCKHX M 3apYOEKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OHOJIOTHH;

YMEHHE BJIAJ€Th CUCTEMOW OMOJOTMYECKMX 3HAHUM, KOTOpas BKIIOYAET OMNpPENeICHUS U
MOHMMAHUE CYIHOCTH OCHOBOIIOJATAIOMIUX OWOJIOTUYECKUX TEPMHHOB W TIOHATUW (BHI,
aKocucTteMa, Ouocdepa), Owuonormyeckue Tteopuu (dBosormoHHas Teopuss Y. JlapBuHa,
CUHTETHYECKass Teopus sBomonuu), ydeHus (A. H. CeeproBa — 0 mOyTAX M HampaBICHUSIX
sBomonuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro pasuoBecus Jx. Xapau u B.
BaiinGepra, 3aponermeBoro cxoxctBa K. M. boapa), mnpaswia (muaumyma FHO. JIuOuxa,
AKOJIOTUYECKON MUpaMUIbl SHEPTUH ), THIIOTE3bI (THroTe3a «mupa PHK» V. I'mnbepTa);

YyMEHUE BIIAJIETh OCHOBHBIMH METOJAaMH HAyYHOIO T[IO3HAHUS, UCIOJB3YEMbIMH B
OMOJOTMYECKUX HCCIENOBAaHHUSIX JKUBBIX OOBEKTOB U OSKOCUCTEM (OMUCaHHe, H3MepeHue,
HaAOJII0/ICHUE, JKCIICPUMEHT), CIOCOOAMU BBHISBJICHHS M OIICHKH AHTPOIIOICHHBIX W3MCHCHUU B
MIPUPOJIE;

YMEHHE BBIICIATH CYNICCTBCHHBIC TIPU3HAKU: BUOB, OMOTCOIIEHO30B, SKOCUCTEM U OHochepsl,
CTaOWJIM3UPYIOLIETO, JIBIKYILETO M Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOpa, alIONaTPUYECKOTO U
CUMITaTPUYECKOTO BUI000PA30BAHMUSI, BIUSIHUS ABUKYIIUX CHJI SBOJIOMH Ha TeHO(POH I MOMYJISALINH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpele OOWTaHUs, 4YepelOBaHUs HAMpaBICHUI SBOIOINH,
KpyroBOpOTa BELIECTB U OTOKA SHEPTUU B IKOCUCTEMAX;

YMEHUE YCTaHaBJIMBATh B3aWMOCBSI3U MEXKIY MPOLECCAMU SBONIOLUUU, JBWKYIIMMH CHUIAMHU
AHTPOIIOTeHE3a, KOMIIOHEHTAMHU PA3JIUYHBIX YKOCUCTEM M MPUCTIOCOOJICHUSMH K HUM OPTraHU3MOB;

YMEHHE BBISBISTH OTIWYUTEIbHBIC MPU3HAKU YKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUAOB K
cpene oOuTaHusA, aOMOTHYECKUX W OWOTHYECKUX KOMIIOHEHTOB HSKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AHTPOTIOT€HHBIX U3MEHEHUH B IKOCHCTEMaxX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aAPTyMEHTHI, OHMOJOTHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY IS JI0KAa3aTeIbCTBAa pOJCTBA OPraHU3MOB PA3HBIX CHUCTEMATUYECKUX TPYIII,
B3alMOCBSI3M OpPraHU3MOB U cCpeAbl OOMTaHHWS, €JUHCTBA YEJOBEYECKHX pac, HEe0OXOIUMOCTU
COXPaHEHHUS MHOrooOpas3us BHJOB M DKOCHCTEM KaK YCIOBUS COCYIIECTBOBAHHS MPHUPOABI U
YeJI0BEYECTBA;

YMEHHE peliaTb OWONIOTMYECKHE 3aJaud, BBISBISATh MPHUUMHHO-CIEJACTBEHHBIE CBSI3U MEXIY
HCCTIEAYeMbIMIA OHMOJIOTUUECKUMH TPOIECCaMU M SIBJICHUSIMH, JIeJIaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBAHHH MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHE BBIOJIHATH Ja0OPATOPHBIE U MpaKTUYECKUEe paboThl, COOII0AATh MTpaBHiia MpHU padoTe ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUTATh THIIOTE3bI, TPOBEPATHh WX SKCIIEPUMEHTAIBHBIMU CPEJICTBAMH, (HOPMYIUPYSI
LIEJIb UCCIIEIOBAHMS, AHAJIM3UPOBATH MMOJTYYEHHBIE PE3yJIbTaThI U JI€JIaTh BHIBOJIBI,

YMEHHE Yy4YacTBOBATh B Y4YEOHO-HCCIIEIOBATEIBLCKOW paboTe 10 OWOJOTHH, SKOJOTHH U
MEIHIIMHE, TMPOBOJMMON Ha 0a3e IIKONBHBIX HAy4YHBIX OOIIECTB, W MYyONUYHO MPEACTABIATH
MOJIy4YE€HHBIE PE3yJIbTAaThl HA YYEHUUYECKUX KOH(PEPEeHUIUSAX;

YMEHUE OLIEHUBATH TUIIOTE3bl U TEOPUHU O MPOUCXOKJCHUHU KU3HH, YETIOBEKA M YETOBEYECKUX
pac, O MNpUYMHAX, MOCIEACTBUSIX M CHoco0ax TMpeAoTBpallleHUsl TI00aJbHBIX H3MEHEHH B
ouocdepe;

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBHIOOp Oyaymied mpodecCHOHATBbHON NESITeIbHOCTH B
o0nacTu OWOJOTHH, SKOJOTHH, TMPUPOJOMOIH30BAHUS, MEIUIIUHBI, OMOTEXHOJIOTUU, TICHXOJIOTHUH,
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BETEPUHAPUU, CEIHCKOTO XO3SAWCTBA, IMHIIEBON MPOMBINLIICHHOCTH, YIIyOJIsaTh MMO3HABATEIHHBIN
WHTEpEC, HANpPaBJICHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLICH Mpodeccuu U TPOIOJIKCHUE
OMOJIOTUYECKOTO OO0pa3oBaHMs B OpraHU3alMAX CpPEAHEro MNpO(EeCCHOHAIBHOTO W  BBICIIETO
oOpa3oBaHus.
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TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
Nen/m | HanmeHOBaHMe pa3aesioB U TeM MPOrpamMMbl Beero Kontpoabubie | I[IpakTuueckue gg;g?ooﬁab;gmﬂue
padoThI padoThI pecype

1 Buonorus xak Hayka 1 0 0
2 JKuBble cucTeMBbl U UX U3YUYCHUE 2 1 0
3 buonorus knerku 2 0 0.5
4 XuMHYecKasi OpraHu3anusi KIeTKU 10 0 1
5 Crpoenne U QyHKIIUH KICTKH 8 0 2
5 OOMeH BellecTB U NpeBpalleHUe YHEPTUU B 9 0 1

KIIETKE
7 HacnencrBennas nundopmanus u peanusanus e€ B 9 0 05

KIIETKE
8 JKu3HEHHBIN MK KISTKU 6 1 1
9 Crpoenue U pyHKIIUN OpPraHU3MOB 17 0 1.5
10 Pa3mHOXeHHMe U pa3BUTHE OPTaHU3MOB 8 0 1.5
11 ['eneTrka — HayKa O HACJIEICTBEHHOCTH U 5 0 05

M3MEHYHMBOCTH OPIaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 0 1
14 I'enernka yenoBeka 3 0 0.5
15 Cenekiusi OpraHU3MOB 4 0 1
16 broTexHONI0rHs U CUHTeTHYeCKast OMOI0THs 4 1 1
17 PesepBHOE Bpems 1 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 14
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11 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne i/m | HauMeHOBaHuUe pa3aesioB M TeM MPOrPpaMMBbI Beero Konrponsusie | IpakTuueckue glégcgfoo::;gbﬂme
padoThI padoThI pecypee

1 3apoxIeHue U Pa3BUTHE 3BOITOIIMOHHBIX 4 1 0

MIPEJICTABJICHHUI B OMOJIOTUU
2 MuKkpo3BOIIOIHS U €€ Pe3yIbTaThl 14 0 2
3 MaxkposBoronus 1 €€ pe3yabTaThl 6 0 0
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU Ha 3eMile 15 0 1.5
5 [TponcxoxaeHmne YeIoBeKa — aHTPOITOTCHE3 10 0 1

DKOJIOTHSI — HayKa O B3aUMOOTHOILICHHSIX
6 OpPraHU3MOB H HAJOPTaHU3MEHHBIX CUCTEM C 3 0 0.5

OKpY’Karollen cpeaou
7 OpranusMmel U cpega OOUTaHUs 9 0 1.5
8 DKOJIOTHUS BUAOB U TOMYJISIIHNA 9 0 0.5
9 DKOJIOTHS COOOIIECTB. DKOIOTUYECKUE CHCTEMBI 12 0 0.5
10 buocdepa — riobabHas SKOCUCTEMA 6 0 0
11 UYenmoBeKk U OKpYyKaroIas cpea 6 0 0
12 PesepBHOE Bpems 8 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 7.5

33




INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Beero KonTpoJibHbie IIpakTnyeckune :)Ig:)l;l;zizlfe IBHBIE
padoThI padoThI pecype
1 Buonorus kak KOMITJIEKCHAs HayKa U KaK 4acThb 1 0 0
COBPEMEHHOr0 0011ecTBa
2 JKuBble cucTeMbl U UX CBOMCTBA 1 0 0
3 YpoBHEBas opranusanus )KUBbIX CUCTEM. BXoaHas 1 1 0
KOHTpOJIbHast paloTa.
4 Hcrtopus oTkpeiTHS U M3yyeHHs kKieTku. Kinetounas 1 0 0
Teopust
MeTobl MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOTHH.
[IpakTuueckas pabora «3yueHne MeTO10B
5 KJIETOYHOM Onosoruu (xpomarorpadus, 1 0 0.5
anexTpodopes, muddepeHirnaibHoe
ueHtpudyruposanue, [1LIP)»
6 XUMHUYECKUH COCTaB KIETKH 1 0 0
7 MuHepalibHbIe BEILECTBa KIETKH, UX OMOoJIoruyeckast 1 0 0
poJIb
OpraHnyeckue BEmecTBa KIETKA — OeNKH.
8 JlaGopatopHnas pabora «OOHapyxeHue OenKoB ¢ 1 0 0.5
MTOMOIIIBIO0 KAYECTBEHHBIX PEAKIIHIN»
9 CoiicTBa, Knaccudukaiys u GyHKIUU OSIKOB 1 0 0
10 OpraHnyeckre BemecTBa KICTKA — YTIIEBOIbI 1 0 0
11 OpraHnyeckue BemecTBa KICTKA — JIUTHIBI 1 0 0
12 Hyxneunossie kucnorsl. JJHK u PHK. 1 0 05
JlabopaTtopHas pabota «lccnenoBanue




HYKJIICMHOBBIX KHUCJIOT, BBIICJICHHBIX U3 KJICTOK
PAa3JIMIHBIX OPraHU3MOB»

Crpoenue u pynkiuu ATO. Jlpyrue

13 nykieosunrpudocdarsl (HTD) . 0 0

14 CexBenuponanue JIHK. MeToibl reHOMUKH, 1 0 0
TPAHCKPHUIITOMUKHU, TPOTCOMUKH

15 MeToabl CTpYKTypHOH OHOJIOTUH 1 0 0

16 Tunsl knetok. [IpokapuoTnueckas KieTka 1 0 0

17 Crtpoenue 3ykapuoTudeckou kietku. [IpakTuaeckas 1 0 05
pabota «/3yueHne CBOICTB KIETOUHON MeMOpaHbI»

18 [ToBepXHOCTHBIH anmapar KJIeTKH 1 0 0
OnHOMEMOpaHHBIC OPTaHOM Bl KIICTKH.

19 [IpakTuueckas pabota «M3ydyeHne TBUKEHUS 1 0 0.5
[IUTOIIA3MBI B PACTUTEILHBIX KIETKAX)
[TosryaBTOHOMHBIEC OPTAaHOUIBI KIICTKH:

20 MUTOXOHJIpHH, MacTu bl JlabopaTopHas pabora 1 0 05
«MccrnenoBanue miuasMoin3a 1 Aeria3Moin3a B
PACTUTENBHBIX KIETKAX)

21 HememOpaHHBIE OpraHOU/IBI KIETKH 1 0 0

22 Crpoenuie U GyHKIUH s1Ipa 1 0 0
CpaBHuUTENbHAS XapaKTePUCTHKA KIETOK SYKapHOT.

23 Jlaboparopras padota «/3y4eHHe CTPOSHUS KIETOK 1 0 0.5
Pa3TMYHBIX OPTAaHHU3MOBY
ACCUMWISIIIHS U TUCCUMHIJISIINS — JBE CTOPOHBI
MeTtabonu3ma. Turbel oOMeHa BEIECTB.

24 JlaboparopHast pabota «/3ydeHne KaTaTuTHIECKOM 1 0 0
aKTUBHOCTH (pepMEHTOB (Ha MpUMEpe aMUIa3bl UITN
KaTasia3bl)»

o5 DepMEHTAaTUBHBIN XapaKTep PeaKL Ui KIETOYHOIO 1 0 05

Metabosm3ma. JlaboparopHas padota «M3yuenue
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(hepMEHTAaTUBHOTO pacUIeIICHUs IEPOKCUIa
BOJIOPOJia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX)

26 benku-akTHBaTOphI U OEIKU-UHTHOUTOPBI 1 0 0

27 ABTOTpO(HBIH THII 0OMEHA BEUIECTB 1 0 0

28 doTocuHTE3 1 0 0

29 XemocuHTes. JJabopaTropHas pabora «CpaBHEHHE 1 0 05
poIeccoB POTOCHHTE3A U XEMOCHHTE3a
AHa3poOHbIe opraHu3Mbl. Buibl OposKeHHMsI.

30 Jlaboparopuas pabota «CpaBHEHHE TIPOIIECCOB 1 0 0
OpOIKEHHMSI U JIBIXaHUS»

31 AdpOoOHBIC OPraHU3MBbI. JTalbl SJHEPTETHYECKOTO 1 0 0
oOMeHa

32 DHeprusi MEMOPaHHOTO IPAUECHTA IIPOTOHOB. 1 0 0
Cunte3 AT®: padora nporoHHON AT®-cuHTa3BI

33 Peakmu MaTpuyHOTO CHHTE32 1 0 0

34 Tpanckpunius — MatpuuHbiii cuaTe3 PHK 1 0 0

35 Tpancsiiyst u e€ 3Tarbl 1 0 0

36 KomupoBanue amuHOKHCHOT. Posib pubocom B 1 0 0
O6uocuHTe3e Oenka

37 Opranu3anys TeHOMa y TPOKapHUOT U DYKapUOT 1 0 0

38 MonekynsipHble MEXaHU3MBbI SKCIIPECCHH T€HOB Y 1 0 0
9YKapHOT
Bupycbl — BHEKJIETOUHBIE ()OPMBI KU3HH U

39 obnuratHele napa3uTsl. [IpakTuueckas pabota 1 0 0.5
«Coznanne MOJIeITn BUPYCa»

40 BI/IpyCHfge 3a00NeBaHus YeNIOBEKA, )KUBOTHBIX, 1 0 0
pacteHuit

41 HanoTtexHOMOTHUM B OHOJIOTHH U METULIMHE 1 0 0

42 JKu3HEeHHBIH UK KIETKU 1 0 0
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43 Martpuunslii cuates JJHK 1 0 0

44 Xpomocomsl. JTaboparopHas pabota «3ydeHue 1 0 05
XPOMOCOM Ha TOTOBBIX MHKpOIpEnapaTax»

45 JleneHue KISTKH — MHTO3 1 0 0
Tunel knetok. Kapuokuses U IUTOKUHES.

16 JlabopaTopHas pabora «Habmronenne Mmutosa B 1 0 05
KJIETKaX KOHYMKA KOPEeIKa Jiyka (Ha TOTOBBIX
MUKpOITpernaparax )

47 Perynsnus >kM3HEHHOTO IMKJIA KIETOK. 1 0 0

48 Opranusm Kak eaunoe nenoe. [lomyronosas 1 1 0
KOHTpOJIbHAsI paboTa.

49 TKaHHUpaCTeHMﬁV. Jlaboparopuas pabota «3yueHne 1 0 05
TKaHEH pacTeHUI

50 Txanu KUBOTHBIX U YenoBeka. JlabopaTopHas 1 0 05
pabota «/3y4eHune TKaHeH )KUBOTHBIX)

51 Opransbl. Cucremsl opraHoB. JlaboparopHast pabota 1 0 05
«/3ydyeHue opraHoB IIBETKOBOTO PACTEHUS

52 Omnopa Tena OpraHu3mMoB 1 0 0

53 JIBM>KeHHE OpraHU3MOB 1 0 0

54 [TuTanue opraHu3MoB 1 0 0

55 [TuTaHue MO3BOHOYHBIX KHUBOTHBIX. 1 0 0
[TumeBapuTenbHas cucTeMa YeJIoBeKa

56 JlpIxaHue opraHu3MoB 1 0 0

57 JIpIxaHue 1Mo3BOHOYHBIX KUBOTHBIX U Y€JIOBEKa 1 0 0

58 TpaHCHOpT BENMIECTB Y OPraHU3MOB 1 0 0

59 KpoBeHocHas crctemMa Mo3BOHOYHBIX )KUBOTHBIX U 1 0 0
9eJI0BeKa

60 Brienenue y opraHu3mMoB 1 0 0

61 3amuTa y OpraHu3MoB 1 0 0
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62 NMmyHHas cuctema yeinoBeka 1 0 0

63 Pazapa>kuMocCTh U peryisiius y OpraHu3mMoB 1 0 0

64 I'ymopanbHas perymisius 1 SHIOKPUHHAs CUCTeMa 1 0 0
KUBOTHBIX U YEIIOBEKA

65 @®opMbI pa3MHOKEHHUSI OPTaHU3MOB 1 0 0

66 [TonoBoe pa3MHOXeHHE 1 0 0

67 Meiio3 1 0 0
I'amerorenes. O0pa3oBaHHE U PA3BUTHE IMOJOBBIX

68 kietok. JJaboparopnas pabota «3yuenue ctpoeHus 1 0 0.5
TTOJIOBBIX KJIETOK HAa TOTOBBIX MHKPOITPEIapaTaxj

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — 1 0 0
OHTOTEHE3

70 3akaika OpraHOB U TKaHEH U3 3apOIbIIIEBHIX 1 0 0
JUCTKOB
Poct u pa3Butue xuBoTHBIX. JlabopaTopHas pabora

71 «BbIsBICHUE TPU3HAKOB CXOCTBA 3apOABIIICH 1 0 0.5
MTO3BOHOYHBIX )KHUBOTHBIX)
PazmHoxeHue u pazButue pacrenuii. JlaboparopHas

72 pabota «CTpoeHHE OPraHOB Pa3MHOKEHHS BBICIIIUX 1 0 0.5
pacTeHu)

73 HcTopust cTaHOBIEHUS U Pa3BUTHS TEHETUKH KaK 1 0 0
HayKu
OCHOBHBIE TIOHATHS U CHMBOJIbI TCHETHUKH.

74 Jlaboparopras padota «Jlpo3oduiia kak 00bEKT 1 0 0.5
TeHETUYECKUX UCCIIeIOBAHUI
3aKOHOMEPHOCTH HACJICIOBAHUS TPH3HAKOB.

75 Mounorubpuanoe ckpemuBanue. [Ipakruueckas 1 0 05

pabora "M3ydyeHue pe3ynbTaToB MOHOTHOPHIHOTO
CKpeUIMBaHus y Apo30duinr"
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]_II/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOl"O

76 1 0 0
CKpEIIUBAHUS

77 AHnanuzupyroiiee ckpenupanue. Hemonxnoe 1 0 0
JTOMHHHUPOBAHHE
JurndpunHoe ckpemuBanue. [Ipaktiuaeckas padora

78 «3yueHne pe3ynbTaToB TUTHOPUIHOTO 1 0 0.5
CKpEUIMBAaHUS Y APO30(DHIBI»

79 [{uTonoruyeckre OCHOBBI AUTHOPHITHOTO 1 0 0
CKPEIIUBAHUS

80 CuensieHHOe HaclieIOBaHUE TPU3HAKOB 1 0 0

81 XPpOMOCOMHAsI TEOPHS HACJIEICTBEHHOCTH 1 0 0

82 I'enernka mosa 1 0 0

83 I'eHoTHO Kak [eJIOCTHAs CUCTEMA 1 0 0

84 I'eHeTHUECKUIT KOHTPOJIb Pa3BUTHUS PACTCHUH, 1 0 0
KUBOTHBIX U YEIIOBEKA

85 N3mMeHunBOCTh IPpH3HAKOB. BUIbl N3MEHUMBOCTH 1 0 0

86 MoudukanroHHast ©3MEHYNBOCTD 1 0 0
BaprannoHHBIN psia ¥ BapuallMOHHAsA KpHUBasl.
Jlaboparopnas pabota «Vccrnenoanue

87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 1 0 0.5
n3MeHuuBOCTH. [locTpoeHne BapHalliOHHOTO psifa U
BapHUAIIIOHHOW KPUBOI)

88 I'enoTunmuueckast U3MeHUNBOCTh. KoMOMHATHBHAS 1 0 0
W3MEHYUBOCTH
MyTtannoHHast U3MEHUYUBOCTh. [IpakTudeckas

89 pabota «MyTtanuu y n1po30¢uisl (Ha TOTOBBIX 1 0 0.5
MUKpOTpernaparax)»

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO TpoIiecca. 1 0 0

OINUreHeTHKA U DITUTEHOMHUKA
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I'eneruka yenoseka. [IpakTuueckas pabota

91 o 1 0 0.5
«CocTaBiieHHe U aHaJIH3 POJIOCIOBHOI»

92 MeTtoabl MEIUIIMHCKON T€HETUKHU 1 0 0
3HayeHne METUIIMHCKON TeHETUKH B

93 MPEAOTBPAIEHUHN U JICUYCHUH T'eHETHYECKUX 1 0 0
3a00JIeBaHUH YeIOBEKa
OcHoBHBIE OHATHS cenekuuu. JlabopaTopHas

9 pabota «3yueHue copToB KyJIbTypHBIX PACTEHUN U 1 0 0.5
MOPO/T IOMAITHHUX JKUBOTHBIX)

95 Merons! cenekunonHol paboTel. JlaboparopHast 1 0 05
pabota «/3y4yeHne METOIOB CEIEKIIMH PACTCHHI

9% JIOCTIOKEHHSI CEJIEKIINN PACTEHUI M dKUBOTHBIX. 1 0 0
[TpakTrueckas padota «IIpuBHBKa pacTeHMI»

97 Coxpanenue, n3yueHHe 1 UCIIOIb30BaHNE 1 0 0
TeHETUYECKUX PECYPCOB
brotexHonorus Kak Hayka U OTpacib MPOU3BOJICTBA.

98 [TpakTuyeckas pabora «M3ydyeHue 0ObeKTOB 1 0 0.5
OMOTEXHOJIOTHH

99 OcHOBHbIE HaNpaBJIeHNs] CHHTETUYECKOW OMOJIOTUI 1 0 0

100 XpoMOCOMHasi M TeHHasl MH)KeHepus. MeIuInHCKue 1 0 0
OMOTEXHOJIOTHH.

101 HToroBasi KOHTpOJIbHAs paboTa. 1 1 0

102 PesepBHblil ypok. HOBT(jpeHI/Ie, o0o01ieHue, 1 1 0
CHCTEMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 13.5
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11 KUIIACC

KoJsinyecTBO 4yacoB DJIEKTPOHHbIE
Nen/m | Tema ypoka Beero KoHTpoJibHbIe IpakTuyeckue gg;};l;?)l::feﬂbﬂble
padoThI padoThI pecype
1 OpomormonHas Teopus Y. Jlappuna 1 0 0
2 JBrKyiue cuiibl 3BOJOUMA BUAOB 110 Y. JlapBuHY. 1 1 0
Bxopanas koHTposbHas paboTa.
3 Bbopn0a 3a cyiecTBoBaHMe, €CTECTBEHHBIN U 1 0 0
MCKYCCTBEHHBIN 0TOOD
4 DopMHUPOBAHUE CUHTETUYECKON TEOPHH IBOJIOIHH 1 0 0
5 DTarbl SBOIIOIMOHHOTO MpoIiecca: 1 0 0
MHUKPOAIBOJIIOIHS 1 MaKPOABOJIFOIIHS
6 [Tomynsitust — sJeMeHTapHas €IMHUIA SBOJIOIUU 1 0 0
3akoH renernueckoro paBHosecus J[x. Xapau, B.
7 Baiin6epra. Jlabopatopnast pabota «BblsiBieHue 1 0 0.5
W3MEHYMBOCTH y 0c00€H OHOTO BHIa»
8 DneMeHTapHbIe (HaKTOPHI IBOITIOINN 1 0 0
9 O ekt ocnoBarens. IpdekT OyTbUIOUHOTO 1 0 0
TOPJIBIIIKA
10 Murpauuu. M3o0maumuu nomyssuui: 1 0 0
reorpaduyeckasi, OMoJIoruyecKas
11 EctecTBeHHbII 0TOOP — HanpasistoLui GpakTop 1 0 0
HBOJIIOIIUH
12 [TonoBoit oTOOp 1 0 0
[Ipucrnocob1eHHOCTh OPraHU3MOB KaK pe3ysibTaT
13 MUKpodBoroiuu. JlaboparopHas pabota 1 0 05
«3yuenune apoMopd030B U UAUOATATITAIINNA Y
PACTCHHIA W KUBOTHBIX)
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[Tpumepbl MPUCIIOCOOICHH Y OPraHU3MOB:
Mophooruueckue, GU3n0IOTUIECKHE,

14 OMOXMMHYECKHE, MTOBeIeHUecKue. JJabopaTtopHas 1 0 0.5
paborta «lIpucnocobaeHuss OpraHu3MOB U UX
OTHOCHTEJIbHAS 11eJIECO00Pa3HOCThY
Bun, ero xpurepuu u ctpykrypa. Jlaboparopnas

15 pabora «CpaBHEHHE BHIOB 110 MOP(OJIOTHUESCKOMY 1 0 0.5
KPUTEPUIO»

16 Crpykrypa Buza 1 0 0

17 BunooOpa3oBanue kak pe3yinbTaT MUKPOIBOIIOIUI 1 0 0

18 CBsI3b MHUKPOBOJIIOLIMH U ATHIEMHOIOTUN 1 0 0

19 MakpoaBontouus. [laneoHTonornyeckue MeTo bl 1 0 0
U3YUYEHHSI SBOJTIOLIUU

20 buoreorpadudeckne MeTOIbl H3y4YEHHUS BOTIOIHUN 1 0 0

21 DOMOPHOJIOTHYECKUE U CPABHUTEIILHO- 1 0 0
MOP(OJIOTHUECKUE METO bl U3YUEHHSI SBOJIOLIUT

29 MonexkynsipHO-TeHeTUUECKUE, OMOXUMUYECKUE U 1 0 0
MaTeMaTHYECKHUe METOIbI U3YUECHHS IBOTIOIUN

23 OO01re 3aKOHOMEPHOCTH BOJTFOITHH 1 0 0

24 AnanTuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 1 0 0
IBOJIOIUH

o5 HaydHble rUTIOTE36I IPOUCX 0K ICHUS KU3HU HA 1 0 0
3emie

26 JloHayuHbIe peACTaBIEHUS O 3apOKICHUH KU3HU 1 0 0

27 OCHOBHBIE 3Tanbl HEOPTaHUYECKOU IBOITIOLUU 1 0 0

28 I'unoTesbl 3apoKaeHUS KUZHU 1 0 0
Hcropus 3eMin 1 METOIBI €€ H3yUCHUSI.

29 JlaGopatopHas pabota «/3yuenue u onucanue 1 0 0.5

HCKOIMACMbIX OCTATKOB APECBHUX OPIraHU3MOB»
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30 HavanpHbIe 3Tanbl OpraHMIeCcKOi SBOTIOIHNH 1 0 0

31 DBOJIIOLIUS DYKAPUOT 1 0 0
OCHOBHBIE 3TaITbI YBOJIOIMH PACTUTEILHOTO MHUPA.

32 [IpakTuueckas padora «M3yuenue ocooeHHOCTEH 1 0 0.5
CTPOCHUS PACTCHUI PA3HBIX OTICIOBY

33 OCHOBHBIE 3Tarbl BOIIOINUH )KHBOTHOTO MUPa 1 0 0
DBoIOIMS )KUBOTHBIX. [IpakTnyeckas pabora

34 «M3yueHune 0coOEHHOCTEH CTPOSHUS TTO3BOHOYHBIX 1 0 0.5
KUBOTHBIX)

35 PazButue xu3HM Ha 3eMIie 10 3paM U eproam 1 0 0

36 MaccoBbie BBIMUPAHHUSI — IKOJIOTHYSCKHE KPU3UCHI 1 0 0
IPOIILIOTO

37 CoBpeMEHHbIN FKOJIOTUYECKUNA KPU3UC, €T 1 0 0
0COOEHHOCTHU

38 CoBpeMeHHAs CHCTEMa OPTaHUIECKOTO MPOIILIOTO 1 0 0

39 OCHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPTAaHU3MOB 1 0 0

40 AHTPOITOJIOTHS — HayKa O YeJIOBEKe 1 0 0

a1 Pa3BuTHe npeacraBieHuit 0 TPOUCXOKICHUHI 1 0 0
YyeloBeKa
MecTo yenoBeka B CHCTEME OPTaHUIECKOTO MHUPA.

42 JlaGopatopHas pabora «3yueHue ocobeHHocTel 1 0 05
CTPOCHUSI CKEJIeTa YeJIOBEeKa, CBA3aHHBIX C
MPSIMOXOKICHHEM)

43 JIBHOKyIIHE CHITBI aHTPOTIOTEHE3a 1 0 0

44 CooTHOIIICHHE OMOJIOTHIECKHUX U COITUATBHBIX 1 0 0
(bakTOpOB B aHTPOTIOTEHE3E

45 OCHOBHBIE CTaJIUW aHTPOTIOTCHE3a 1 0 0

46 [TaneoreneTruka 1 NajJjeoreHOMHUKA 1 0 0

47 DBOJIIOIHUSI COBPEMEHHOT'O YEJIOBEKA 1 0 0




Yenoseueckue pachl. [IpakTuueckas padora

48 . 1 0 0.5
«M3ydyeHune 3KOIOrHYecKX alanTalnii YeI0BeKa

49 MexauCIuIIMHAPHBIC METOJIb aHTPOITOJIOTHH. 1 1 0

50 [ToyromoBast KOHTpOJIBHAS padoTa. 1 0 0
3apoxAeHUE U pa3BUTHE HKOJIOTUU MeToabl

51 skojioruu. JlabopatopHas pabora «3yueHue 1 0 0.5
METO/I0B SKOJOTHUECKUX UCCIIETOBAHUI»

52 3HaueHHne YKOJIOTNYECKUX 3HAHUH 19 YeJIOBEKa 1 0 0

53 Dkonoruveckue GHakTopsl 1 0 0
Abuotnueckue ¢pakTopbl. CBET KaK IKOJIOTHUSCKUN

54 daktop. JTaboparopHas padora «BrisiBiIeHHE 1 0 0.5
nprucnoco0JIeHUH OPraHU3MOB K BIIMSTHHIO CBETa»
Aobuotrueckue dakropsl. Temreparypa kak

55 sKkosioruueckuii pakrop. JlaboparopHas padora 1 0 05
«BpIsiBIICHHE TPUCTIOCOOJICHUI OPTraHU3MOB K '
BIIUSTHUIO TEMIIEPATyPhD»
Abuotnueckue ¢pakTopbl. BraxHoCTh Kak

56 sKosiorndeckuit pakrop. Jlaboparopnas padbota 1 0 05
«AHaTOMHYECKHE 0COOEHHOCTH PacTeHUH U3 '
pa3HbIX MECT OOUTAHUSD)

57 Cpenpl 0OMTaHUSI OPTAaHU3MOB 1 0 0

58 buonornueckne puTMbl 1 0 0

59 Kuznenusle popMbI OpraHU3MOB 1 0 0

60 buotnyeckue GhakTopsl 1 0 0

61 3HaueHne OMOTHYECKUX B3aUMOJICHCTBUMN ISt 1 0 0
CYIIIECTBOBAHHS OPTaHU3MOB B CpeJie OOMTaHUS

62 DKOJIOTHYECKHE XapaKTEPUCTUKHU MOMYIISALNN 1 0 0

63 OcHOBHBIE TIOKA3aTeIN NOMYJISAIMH: YUCICHHOCTD, 1 0 0

MJIOTHOCTh, BO3PACTHAS U TIOJIOBAs CTPYKTYypa
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OCHOBHBIE ITOKa3aTeIn MOIIYJIAIUK: POXKIAECMOCTD,

64 IPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPAIIUU 1 0 0

65 DKOJIOTHYECKasi CTPYKTYpa MOMYJISITUN 1 0 0

66 JlMHaMuKa nonyJssiuy ¥ €€ peryisuus 1 0 0

67 Kpussie pocra unciaeHnocty nonyssuuu. Kpussie 1 0 0
BBDKUBAHHUSI

68 Dkonorudeckas Huiia Buaa. JlaboparopHas padora 1 0 05
«[IpucnocobiieHust CeMsIH paCTEHU K pacCEICHUIO»

69 Bun kak crucreMa omyIIsiuiz 1 0 0

70 3aKOHOMEPHOCTH MOBEJCHHUS U MUTPALUI 1 0 0
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 1 0 0

72 DKocucTeMa KaK OTKPBITast CHCTEMa 1 0 0

73 KpyroBoport BeliecTs 1 MOTOK SHEPTUU B 1 0 0
IKOCUCTEME

74 OCHOBHBIE TOKA3aTeNIN SKOCUCTEMBI 1 0 0

75 DKOJIOTMYECKUE TUPaMUIbl 1 0 0

76 N3meHeHnst coo0IIecTB — CYKIIECCHH 1 0 0

77 [TpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. 1 0 0
DKOocHUCTEMBI MOPEN U OKEaHOB

78 [Tpupoaasie SKOCHCTEMBI. DKOCHCTEMBI TYH/P, 1 0 0
JIECOB, CTENel, MyCThIHb

79 AHTPOTIOT€HHBIE YKOCHUCTEMBI 1 0 0

80 Ypb6oskocucremsl. [IpakTuueckas pabota 1 0 05
«M3ydeHue u onrcaHue ypoOOIKOCHCTEMBI»

81 3aKOHOMePHOCTVI/I (bopMHpPOBaHHUS OCHOBHBIX 1 0 0
B3aMMO/ICHCTBUI OPTaHU3MOB B HIKOCUCTEMAX

82 MexaHn3MBbl BO3EUCTBUS 3arpsA3HEHUIN Pa3HbIX 1 0 0

THUIIOB Ha Cy60pTaHI/ISMCHHOM, OpraHu3MCHHOM,
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IOIMYJIAIMMOHHOM M SKOCUCTEMHOM YPOBHAX

83 bruochepa — obmieruranerapaasi 0001049ka 3eMiu 1 0 0
84 Yuenue B. W. Bepnaackoro o 6uochepe 1 0 0
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI 1 0 0
86 KpyroBopoTs! BelecTB 1 OMOr€OXUMHUYECKHIE 1 0 0
ITUKJTBI
87 3oHanpHOCTH OHOChepbl. OCHOBHBIE OMOMBI CYIIIH 1 0 0
88 YcToiuuBOoCTh OMOChEphI 1 0 0
89 DKOJIOTMYECKUE KPU3HUCHI U UX IPUYUHBI 1 0 0
90 BosneticTBue yenoBeka Ha Onocdepy 1 0 0
91 AHTponor“eHﬁoe BO3JICHCTBUE HA PACTUTEIIbHBIN U 1 0 0
YKUBOTHBIA MHP
92 OxpaHa IpUpoIbI 1 0 0
93 OCHOBHbBIE TIPUHITUITBI YCTOHYHUBOTO Pa3BUTHS 1 0 0
YeJIOBEUYECTBA U MPUPOJIBI
94 PanrionanbHOE PUPOJIONIOIH30BAHKE U COXPAHCHUE 1 0 0
OMOJIOTHYECKOTO pa3HOOOpas3ust 3eMin
95 O6006menue mo Temam «MHUKPOIBOTIONUS U €€ 1 0 0
pe3yJbTaThl», «MaKpOIBOIIIOLHUS U €€ pe3yJIbTaThI».
O606menne o TemaMm «IIpoucxoxaenue u
96 pasBuTHE XU3HU Ha 3emiiey ,«lIpoucxoxaeHne 1 0 0
YeJI0BeKa — aHTPOTIOTCHE3Y.
O06o01eHue Mo Temam «IKOJIOTUs — HayKa O
97 B3aMMOOTHOIICHUAX OPTaHU3MOBY ,«OpraHu3Mbl U 1 0 0
cpena oOuTaHus», «IKOJIOTHUS BHIIOB U
MO YJIALIAI.
98 HToroBast KOHTpOJIbHAsS paboTa. 1 1 0
99 O606mmenue o teme «buochepa — rmodanbHast 1 0 0

9KOCHCTCMa»
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‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

99

7.5
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

* buonorus, 10 kracc/ Aradounosa U.b., Cuormnazos B.U., O0mecTBo ¢ orpaHU4eHHOM
OTBETCTBEHHOCTHIO «J[PODAY»; AxuronepHoe obmiecTBo «M3marenbeTBo «IIpocBemenuey

* buonorus, 11 kmace/ Aradgonosa U.b., Cuormnazos B.1., O0miecTBO ¢ orpaHHYEeHHOM
OTBETCTBEHHOCTHIO «J[PODAY»; AxkuronepHoe obmiectBo «M3marenbcTBo «IIpocBemenue.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

* buonorusi. Meroanueckue pexkomenganuu. 10-11xkmnaccsl. YueOnoe nocodue amst
0011e00pa3oBaTeNbHBIX OpraHu3alui. Y riyoeHHbid ypoBeHb. MockBa. IIpocsemenne..2017r.

* buonorus. Yrimyonenunsiii ypoBens.Peanu3zanus tpedosanuit ®I'OC cpennero obmero
oOpazoBanus.Metonuueckoe mocodue s yautens.Mocksa.2023r.

* buonorus. [Toypounsie pazpabotku.10-11kmaccel. Yae6HOE mocooue st 001eodpa3oBaTeIbHBIX
opranuzanuii. Yrioyonenasiid ypoenb. B.B.Ilaceunuk.,[".I".IlIBeros. T.M.Edumos.
Mocksa.lIpocsemenne..2017r.

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
. http://www.e-osnova.ru/- Xypuan «buonorus. Bee mmst yauress!»

. http://digital.1september.ru — O6uiepoccuiickuii mpoekt «lllkona nuppoBoro Bekay.
. http://school-collection.edu.ru - Komnekius nudpoBbXx 00pa3oBaTeIbHBIX PECYPCOB.
. http://www.electroniclibrary?1.ru - Dnexkrponnas OubauoTeka 21 Beka.

. http://www.ege.edu.ru_- OdurmanbHblii vHGOPMAIMOHHBIH opTan EI'D.

. http://www.zavuch.ru - Caiit 11 yuutesei.

. http://ecosystema.ru_ - Dxomorudeckuii HEHTP «DKOCUCTEMAY.

. http://letopisi.org - Jleronucu.

. http://nsportal.ru - ConuansHast ceTh pabOTHUKOB 00pa30BaHMs.
10.http://proshkolu.ru— becruiaTHblii MIKOJIBHBIN TOPTAIL.

11.http://infourok.ru_- BecruiaTHbIH KOHCTPYKTOP CAWTOB JJIsl YUHTEIS.
12.http://multiurok.ru - becruaTHbI KOHCTPYKTOP CANTOB JJISl YUUTEIIS.
13.http://bio.1september.ru - «f uny Ha ypok Guosnoruu. 1 ceHTIOps».
14.http://dnevnik.ru - JIaeBHUK.DY.

15.http://www.krugosvet.ru - Dunuknoneaus Kpyrocser.
16.http://www.uchportal.ru/ - Yuurenbckuii moptai.

17.http://priroda.ru - Tlpupona Poccuu, HallMOHATIBHBIN MOPTAIL.

18.http://zooclub.ru - 300k1y0. MerasHIUKIONEANS O )XUBOTHBIX.
19.http://www.darwinmuseum.ru/ - T'ocynapcTBeHHbI JJapBHHOBCKUIA My3eid.
20.http://www.zin.ru/ - 3oosoruuexuii HHCTUTYT POCCHITCKOM akaeMUH HayK.
21.http://www.livt.net/ - DnekTpoHHAs WILTFOCTPUPOBAHHAS SHIMKIONE M «JKUBBIE CYIIECTBAY.
22.http://lwww.zin.ru/BioDiv/index.html - Mudopmanmonnas cucrema «buopasznoobpasue
Poccumy.

23.http://zmmu.msu.ru_- 3oomnoruueckuii myseit MI'Y um. M.B.JlomoHOCOBa.
24.http://sci.aha.ru/biodiv/anim.htm - Duuknonenus dnopa u dayHa.
25.http://biodat.ru/ - MubopMannoHHbBIH caiT 0 )KUBOI IPUPO/IE.
26.http://www.unnat.ru/ - Illkosia rOHHATOB.

27.http://plant.geoman.ru/ - bubmmoreka XXu3Hb pacTeHuii.
28.http://www.learnbiology.ru/ - 3anumMatenbHast OUOIOTHSL.

29.http://med.claw.ru - MemunuHCKas SHIUKIONEANS. AHATOMAYECKHUM aTiIac.
30.http://animal.geoman.ru/ - Mwup >XKHBOTHBIX.
31.http://ru-biologia.livejournal.com/12284.html - ITpoGiemsl 3BoTIOIIUH

OO ~NOoO O WN -
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