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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydyebnomy mpenmery "buonorus" (manee - Owonorus) Ha YpOBHE CPEIHETO
obmiero oOpasoBanus pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O06
obpazoBannu B Poccuiickoit @epepanun», ®PI'OC COO, Konuenmuu mnpernogaBaHusi y4eOHOTO
npeamera «buosiorus» u OCHOBHBIX HOJOXKEHUH (eepaabHOol pabodeli NporpaMMbl BOCIIUTAHMSL.

VYuebnsiii npenmer «buonorus» yrayonéunoro ypoBHs u3ydeHus (10—11 kmaccel) sBisieTcs
OJHUM W3 KOMIIOHEHTOB IpeaAMeTHOH obnactn «EcTecTBeHHO-HayuHble NpeaMeTsl». CorjiacHo
nonoxeraussM ®I'OC COO npoduiibHble yueOHbIE MPEAMETHI, H3ydaeMble Ha YIIIyOJIEHHOM ypOBHE,
SBIIAIOTCS criocoboM nuddepenimanu oOydeHHuss Ha ypOBHE CpenHero oomiero oOpa3oBaHHS U
IIpU3BaHbl OOECIEUUTh INPEEMCTBEHHOCTb MEKAY OCHOBHBIM OOLIMM, CPEIHHM OOILUM, CPEIHUM
po¢eCCHOHATILHBIM U BBICIIUM 00pa3oBaHUEM. B To ke BpeMs Kax/Iblil U3 3TUX y4eOHbIX IPEIMETOB
JOJDKEH OBITh OPHUEHTHUPOBAH Ha MPUOPUTETHOE pelIeHHe O00pa3oBaTENbHBIX, BOCHHUTATEIBHBIX M
Pa3BUBAIOIIMX 33]a4, CBA3aHHBIX C MPOQPOPHEHTAIMEN 00YJalOUMXCs U CTUMYJIUPOBAaHUEM MHTepeca
K KOHKpPETHOH 0O0lacTM Hay4HOTO 3HAHMs, CBS3aHHOIO C OHOJOrMed, MEIUIUHOM, 3KOJIOIMeH,
IICUXOJIOTUEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpeamery "buosorua" na€r mpeacraBieHHE O LEAU W 3a4adax
u3ydyeHus ydeOHoro mnpenmera «buonorus» Ha yriiyOJI€EHHOM YpOBHE, OIpENEsieT 00s3aTelbHOe
(MHBapMaHTHOE) IMPEIMETHOE COJIEp’KaHHe, €ro CTPYKTYpUpOBaHHE II0 pas3jeiaaM U TeMmawm,
pacripesieieHue 10 KJaccaM, PEeKOMEHAYeT IOCIeI0BaTeIbHOCTh M3YyYeHHMs Y4eOHOro marepuana ¢
Y4ETOM MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTMKH Y4eOHOrO Iporecca, BO3PACTHBIX
ocobeHHOCTEH o0yJaromuxcsa. B mporpammMe 1mo 6uonoruu peaan3oBaH MPUHIIMI IPEEMCTBEHHOCTH C
u3yyeHueM OHMOJOrMM Ha YpPOBHE OCHOBHOro oOmero oOpa3oBaHus, Onaromaps 4emy
IIPOCMATPHUBAETCSl  HANpPaBJIEHHOCTh Ha IOCIEAYyIOIlee pa3BUTHE OMOJOIMYECKMX  3HAHHM,
OPHEHTUPOBAHHBIX Ha (HOPMHUPOBAaHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, SKOJIOTUYECKOTO
MBIIUICHUS, MPEICTABICHUA O 3I0POBOM 00pa3e >KM3HM, Ha BOCIHTAaHHE OCPEKHOTO OTHOIIEHHS K
OKpy>Karolel MpupoJHOH cpene. B mporpamme mo OHOJOrMM TakKe MOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpeamera «buomorus» B peanuzaumuu TpedoBanuii PI'OC COO k IUIaHUpYyeMbIM
JUYHOCTHBIM, METalpeIMETHbIM M MpEeIMETHbIM pe3yiapTaTaM oOydeHus U B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHON JEATEIHHOCTH OOYYarOIIMUXCS 110 OCBOCHUIO COJIEP’KaHUs
OM0JIOrNnYecKOro 00pa3oBaHus Ha YpOBHE CpeJHEro oouiero o0pa3oBaHusl.

VYuebublii npeamer «buonorus» Ha ypoBHE cpenHero oOmero oOpa3oBaHHUS 3aBeplIaeT
Ouosoruuyeckoe 00pa3oBaHME B IIKOJE M OPUEHTHPOBAH HA PACIIMPEHHE U YriyOJeHHe 3HaHUN
o0yyaroluXxcsi 0 XKUBOW MPUPOJE, OCHOBAX MOJIEKYJISIPHON M KJIETOYHOM OMOJIOTHH, SMOPHUOIOTHH U
OMOJIOTUH Pa3BUTHS, TEHETUKH, CEIEKIIUN, OMOTEXHOJIOTUH, IBOJIOIMOHHOIO YYEHHS U 3KOJIOTHH.

N3yuenne yuebHOro mnpeamera «buosnorus» Ha yriayOJIeHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYaOIUXCsl K MOCIEIYIOIIEMY MOJYYEHHUI0 OMOJIOrMYecKoro oopa3oBaHusl B By3ax U
OpraHM3alMsIX cpeaHero mnpodeccruoHaabHoro obOpazoBaHus. OCHOBY €ro COJEp)KaHUs COCTaBISET
crucreMa OMOJIOTMYECKUX 3HAHWM, MOJIyYEHHBIX NMPU U3YYECHHH OOYYaIOUIMMHCA COOTBETCTBYIOIIHUX
CHCTEMaTUYeCKHX pa3ziesioB OMOJIOTHM Ha YPOBHE OCHOBHOTrO o01iero oobpasosanus, B 10—11 kiaccax
9TH 3HAHUS MOJIYYaroT pa3BUTHE. Tak, paClIMpPEHbl U YTIyOIeHbl OMOJIOrHYeCKUe 3HAHUSI O PACTEHUSX,
KUBOTHBIX, TpHbax, OaKTepUsx, OpraHU3ME UeJIOBEKa, OONMX 3aKOHOMEPHOCTSIX >KH3HHU,
JIOTIOJTHUTENBHO BKJIIOUEHBl OMOJIOTMYECKHE CBEIEHHUS MPHUKIAJHOTO U TOMCKOBOIO XapakTepa,
KOTOpBIE MOXKHO MCIIONIb30BaTh KaK OPUEHTHUPHI IS MOCHeaAyromero Beidopa npodeccun. Bozmoxna
TaK)K€ HWHTEerpanusi OMOJIOrMYeCKUX 3HAaHUH C COOTBETCTBYIOLUIUMH 3HAHUSMH, MOJYyYEHHBIMU
o0Oy4aroluMuUCcs Npy U3y4eHUU (PU3UKU, XUMUH, reorpaguu 1 MaTeMaTHKU.



CtpykTypa nmporpaMmsl 1o yaeOHoMy npenmMery "buosnorus" orpaxaeT CHCTEMHO-YPOBHEBBINA U
HBOJIIOIMOHHBIA TMOAXOAbl K U3ydyeHHIo Ouosnoruu. CoriacHo UM, H3Y4YalOTCs CBOICTBa U
3aKOHOMEPHOCTH, XapaKTEpHbIE JUIsl JKUBBIX CHCTEM pa3HOIO YPOBHS OpraHMU3aliM, 3BOJIIOLUU
OpPraHMYEeCcKOro MHpa Ha 3emiie, COXpaHEeHHs OHOJOrHYecKOro pasHooOpasusi miuaHeTsl. Tak, B 10
KJIacCe M3Y4alOTCS OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOW OHMOJIOrHH, SMOpPHOJIOTHHM U OHOIOruU
pa3BUTHSL, TEHETUKU M CEJCKIMH, OMOTEXHOJIOTUM M CHUHTETUYECKON OMOJIOTHH, aKTYalM3UPYIOTCS
3HaHUS OO0YyYaromMxcsi Mo OOTaHWKE, 300JI0THH, aHAaTOMuH, (u3moioruu uenoBeka. B 11 ximacce
M3Y4al0TCsl SBOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHHe 0 buocdepe.

VYueOubiit npeamer «buonorus» nTpu3BaH  00€CIEYUTh OCBOEHHUE  OOYYarOIIUMUCA
OMOJIOTMYECKUX TEOPHUH U 3aKOHOB, W/EH, IPUHLIMUIIOB M MPABWJI, JISKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, 3HAaHUH O CTPOECHUH, MHOTO0Opa3uH U OCOOCHHOCTSX KIICTKH,
Oopranusma, IONyJasuu, OWOIEHO3a, SKOCUCTEMbI, O BBIJAIOMIMXCS HAYYHBIX JOCTH)KCHUSX,
COBPEMEHHBIX HCCIIEOBAHUSIX B OMOJIOrMH, MPHUKIAJAHBIX AaCMeKTax OHOJOrHYecKux 3HaHuu. s
Pa3BUTHS U TOJICPKaHUs HHTepeca 00ydaroMXcsi K OMOJIOTHH HApsAIy CO 3HAYUTEIbHBIM 00BEMOM
TEOPETUYECKOr0 MaTepuaja B COJAEPKaHUHU MPOrpamMMbl IO OMOJIOTUU IPETYCMOTPEHO 3HAKOMCTBO C
UCTOpHUEH CTAHOBJICHWS M PA3BUTHUS TOW WJIM WHOW 00JIacTu OMOJOTHH, BKJIAJJOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHNE BAKHEUIINX OMOIOTUYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenp wm3yueHust ydeOHOTO mpenMera «buojorus» Ha yriyOJEHHOM YpOBHE — OBIIAJCHHUE
00y4aroIUMUCs 3HAHUSIMA O CTPYKTYPHO-(PYHKIIMOHAJIBHON OpPTraHU3allH JKUBBIX CHCTEM Pa3HOTO
paHra u mnpuOOpEeTeHHE YMEHUN WCIONb30BaTh ST 3HAHUA B (HOPMHUpPOBAHHHM HHTEpeca K
onpeaenéHHoi 00sacTu NpoheCCUOHATBLHON JIeATENIBHOCTH, CBSI3aHHOM ¢ OMOJIOTHEd, WK K BBIOOpPY
y4eOHOTO 3aBeICHUS TSI TPOAOIDKEHHS OMOJIOTHYECKOT0 00pa3oBaHMsL.

Joctuxenue 1enu usydeHus ydeOHoro npenmera «buonorus» Ha yriayOJa€HHOM YpOBHE
o0ecrieunBaeTcsl peleHueM CIeAYOInX 3a1ay:

OCBOEHHE OOYYAIOIIMMHCS CHUCTEMbI OMOJOTMYECKHX 3HAHHUI: 00 OCHOBHBIX OMOJOTHYECKHX
TEOpUSAX, KOHLEIIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U IpaBWIIAX, COCTABJISAIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpa; O CTPOEHUH, MHOT0oOpa3uu M OCOOEHHOCTSX
Ouoslornyeckux cucteM (KJeTka, OpraHu3M, IMOMyJsALus, BHJ, OHOreoleHo3, Ouocdepa); o
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAaHUAX B OMOJIOTHH;

O3HaKOMJIEHHE OOy4arouuxcs ¢ METOAaMM IMO3HAHUS >KUBOM MPUPOJBI: UCCIEN0BATEIbCKUMU
MeToJaMH OMOJIOTUYECKUX HAyK (MOJIEKYJISPHOW M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTHH U OMOJIOTHH
pa3BUTHs, TEHETUKU M CEJEeKIUH, OMOTEXHOJIOTMH M CHUHTETUYECKON OMOJIOTHH, NaleOHTOJIOTHH,
HKOJIOTUH ); METOJJAMH CaMOCTOSITEIBHOTO MPOBEICHHsI OMOIOTHUECKUX UCCIIE0BaHUH B 1abopaTopuu
U B ipupojie (HaOnroaeHne, N3MepeHne, IKCIEPUMEHT, MOJIEIINPOBAHUE);

OBJIaJIcHHE OOYy4YaloIMMUCA YMEHHUSIMU: CaMOCTOSITEIbHO HAaXOJUTh, AaHAJIW3UPOBaTh U
UCMOJb30BaTh OMOJOTMYECKYI0 HH(POPMAIMIO; TOJIb30BATHCS OHOJOTMUYECKOW TEPMHMHOJIOTHEH U
CHUMBOJIMKOM; YCTaHABJIMBATh CBSI3b MEXIY Pa3BUTHEM OUOJOTHUHM M COLMAIbHO-?KOHOMHYECKUMH U
9KOJIOTMYECKUMHU MpoOJIeMaMH YEeJIOBEYECTBA; OIEHMBATh IOCIEACTBUS CBOEH MEATEIBHOCTH IIO
OTHOIICHHIO K OKpY>Kalollell MpUpOAHOH cpesie, COOCTBEHHOMY 37I0POBbIO U 3J0POBbI0 OKPYKAIOIINX
Jrozielt; 000CHOBBIBATh U COOJIIOJATh MEpbl MPO(UIAKTUKE MHPEKIMOHHBIX 3a00JeBaHUM, MpaBUiia
MOBEJCHUsT B IMpupoje U olecrneyeHus Oe30MacHOCTH COOCTBEHHOH JKM3HEAEATENbHOCTH B
Ype3BBIYANHBIX CUTYalUSIX TPUPOHOTO U TEXHOTEHHOI'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbBIE
Hay4YHbI€ OTKPBITUS B 001aCTH OMOJIOTUH;

pa3BuTHE Yy OOYyYaroIIMXCsl HMHTEJICKTYaIbHBIX W TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAaKOMCTBAa C BBIJAIOIIUMUCS OTKPBITUSIMH M COBPEMEHHBIMU HCCIIEJOBAaHUSIMH B OHOJIOTHH,
pelaeMpIMi €10 MpodjeMaMHu, METOAOJOrHe OHOJIOTUYECKOT0 HCCIEA0BaHUs, MPOBEICHHUS
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OKCIIEPUMEHTAJbHBIX  WCCIENOBAaHUM,  pelieHuss  OMONOrMYecKWX  3alad,  MOJEIHPOBAHUS
OMOJIOTNYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIUTAaHHE y OOYYarOIIMXCS IIEHHOCTHOTO OTHOLICHHWS K J>KMBOM MHpPUPOJE B IEJIOM H K
OTJENbHBIM €€ 00BEKTaM M SIBJICHUSM; (POPMUPOBAHUE IKOJIIOTUUYECKOM, T€HETUYECKON IPpaMOTHOCTH,
o01uieil KyIbTyphl OBEICHUS B IPUPOJIC; MHTETPALIHN €CTECTBEHHO-HAYUHbIX 3HAHUM;

npuobpereHue OO0yYaArOIIMMUCS KOMIIETEHTHOCTH B PAalMOHAIBHOM IPHPOJIONONIE30BAHIH
(cobmronenue mpaBWl TIOBEACHUS B MPUPOJAE, OXpaHbl BUAOB, SKOCHCTEM, OHOC(EpHI), COXpaHEHUU
COOCTBEHHOTO 37I0POBbsi M 3JI0OPOBBSl OKpYXalOUMX Jrofeil (cobmoneHuss Mep MNpodUIaKTHKU
3a0oneBaHui, oOecneueHne O€30MaCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIYAMHBIX CHUTYALHMSIX
IPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIHOJb30BaHHUSA OWOJIIOTHYECKUX 3HAHUH U
YMEHUH B IOBCEAHEBHOW JKU3HH;

CO3/IaHHE  YyCJIOBHHM  JUII  OCO3HAHHOTO  BbIOOpa  OOyYarOIIMMHCS  WHIUBUAYATbHOU
o0pa3oBaTeNbHOM  TPAaGKTOpPHM,  CIOCOOCTBYIOIIEH — mocieaylouieMy — npogecCHOHATbHOMY
CaMOOIIPEICIIEHUIO, B COOTBETCTBUHU C WHUBHIYyaJIbHBIMI HHTEPECAMU U MIOTPEOHOCTAMHU PErHOHA.

OO1iee yMcI0 4acoB, OTBEJCHHBIX HA M3ydyeHUE OMOJIOrMM Ha YIiyOJEHHOM YpOBHE CPEIHEro
obmero oopazoBanus, coctaisaeT 204 yaca: B 10 knacce — 102 gaca (3 vaca B Heaeno), B 11 kiacce —
102 gaca (3 Jaca B HeZIEI0).

OTb6op OpraHW3alMOHHBIX (OPM, METOJIOB U CPEACTB OOYYCHHS OMOJOTHH OCYIICCTBISETCS C
yu€ToM crneun(uKd ero CoJepKaHWs W HAMPaBICHHOCTH Ha MPOJODKEHHE OHOIOTHYECKOTO
o0pa3oBaHMs B OPraHU3ALUAX CPEIHET0 MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHHUS.

OO0s13aTeNbHBIM  yCTIOBHEM MpU OOydYeHHWH OHOJOTMU Ha YIUIyONEHHOM YPOBHE SBISETCS
poBe/ieHne J1a00paTOPHBIX M MpakTHYecKux pabor. Takke ydacTne 0Oy4arOmuXcs B BBIIOJTHEHUU
IIPOEKTHBIX U Y4eOHO-HCCIIEI0BATEIbCKUX PA0OT, TEMAaTHKa KOTOPBIX OIPEAEISAETCS YYUTEIEM Ha
OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COJAEPKAHUE OBYYEHUA

10 KIIACC

Copepxanue nporpamMmsl, BBIIEICHHOE KYPCUE0M, HE BXOIUT B IPOBEPKY IOCYAAPCTBEHHOU
uroroBoi arrectaruu (I'NMA).

Tema 1. Bnosorus kak Hayka

CoBpemeHHass OHWONOTHS — KOMIUIEKCHash Hayka. KparTkas ucrtopusi pa3BUTHS OHOIIOTHH.
buonornyeckue Hayku U u3ydaemble UMH npoOieMbl. OyHaMeHTalIbHbIE, IPUKIIAAHBIE U TIOUCKOBBIE
Hay4HbIE UCCIIEJOBAHUS B OUOJIOTUH.

3nayenre OMONOTHMH B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHUDA.
[Tpodeccun, cBsazanubie ¢ Ononoruel. 3HaueHne OUOJIOTHH B IPAKTUYECKON AEATEIbHOCTH YEIOBEKa!
MEIMIIMHE, CEIBCKOM XO03SCTBE, IPOMBILIJICHHOCTH, OXPAaHE IPUPOBIL.

JdemoHcTpauuu

[optpetsl: Apucrorens, Teodpacrt, K. Jlunnent, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, I.
Mennens, B. 1. Bepnanckwuii, U. I1. [1aBnos, . . Meunukos, H. 1. Baeunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

TaGnuue! u cxembl: «CBsI3b OMOJIOTUH € APYTUMH HayKaMny, «Crcrema OMOJOrHUECKUX HAYK».

Tema 2. /KuBble cucTeMbl M X H3y4YeHHE

JXKupble cuctembl Kak mnpeaMmer u3ydeHus Ouosiornu. CBOMCTBa KHUBBIX CHUCTEM: €IUHCTBO
XMMHMUYECKOTO COCTaBa, AUCKPETHOCTb M LIEJOCTHOCTb, CIOXKHOCTb U YINOPSIOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CaMOOpPraHU3alus, CaMOBOCIIPOU3BENCHUE, DPA3APAXKUMOCTb, M3MEHUYUBOCTb, POCT U
pa3BuUTHE.

YpOBHM  OpraHu3alMi  KHUBBIX  CUCTEM:  MOJEKYJSPHBIA,  KJIETOYHbBIM, TKAHEBBIM,
OpPraHU3MEHHbIM, MONMYJISALHMOHHO-BUAOBOM, 3KOCHUCTEMHBIH (OMOTre€OLeHOTUYECKHI), OHOC(hEpHBIN.
ITponecchl, mpoucxonsuive B XHUBBIX cucTemax. OCHOBHbIE NMpPHU3HAKU KUBOro. Ku3Hp kak (opma
cyuiecTBoBaHMs Marepuu. Hayku, u3yuaroniye >KuBble CHCTEMBI Ha Pa3HbIX YPOBHSAX OpraHHU3alUH.

N3yuenne >xuBbIX cucTeM. MeTonapl Ouosornueckoi Hayku. HaOmionenue, wusMepeHwue,
SKCIEPUMEHT, CUCTeMaTu3anus, MertaaHain3. [IoHsATHE O 3aBUCMMOM M HE3aBHCUMOM IMEPEMEHHOM.
IInanupoBanue skcnepumenta. [loctaHoBka u mpoBepka rumnote3. HyneBas runoresa. llonsarue
BbIOOpKH U €€ J0cToBepHOCTh. Pa30poc B Ouonornyeckux JaHHbIX. OIIEHKAa JIOCTOBEPHOCTH
MOJIYyUEHHBIX  pe3yibTaToB. I[IpuuMHBI UCKaXEHHs pe3yslbTaToB dKcrnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuupl u cxembl: «OCHOBHBIE NMPU3HAKU KU3HW», «buonornyeckue cucremel», «CBoiicTBa
KUBOU MaTepumn», «Y poBHU OpraHU3alMM KUBOIM NpUpobl», «CTpoeHHEe )KUBOTHON KIIETKW», « TkaHu
KUBOTHBIX», «CHUCTEMBI OpPraHOB YEJIOBEYECKOro opranusMmay, «buoreorenos», «buochepay,
«MeTo1bl U3y4eHUS )KUBON IPUPOIBD.

Ob6opynoBanue: nabopaTopHOe OOOpYAOBaHHE JUIsl TPOBEACHHS HAONIOJCHUN, W3MEpEeHUil,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «/crnonb3oBaHUE PA3TUYHBIX METOI0B IPU U3YYCHHUH KUBBIX CUCTEM).

Tema 3. Bnosnorus Kierku

Knerka — cTpykTypHO-(QYHKIIMOHANbHAS €MHNLIA KUBOTO. McTopust OTKphITHS KIIETKH. PaboTh
P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxo). OcHoBHBbIE
ITOJIOYKEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

Metoabl  MOJEKYISPHOM W KJIETOYHOM  OHOJOrMH: MMKPOCKOIHUS, Xpomartorpadus,
aneKkTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHMaIbHOe  HEHTPUPYTHPOBaHUE,
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KyIbTUBUPOBAaHUE KIETOK. M3yuenue ¢huxcupoeanuvix Kiemox. IDIEKTPOHHAS MHKPOCKOIHS.
Kongoxranvnasa mukpockonus. Bumanvhoe (npusicusnennoe) usyyenue Kiemox.

JdemMoHcTpanuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmuip! u cxembl: «CBETOBOM MUKPOCKOI», « DJIEKTPOHHBIM MUKPOCKOM, «VcTopus pa3BuTus
METOJI0B MUKPOCKOIIUI.

OObopynoBaHue: CBETOBOH MHKPOCKOI, MHKPONpPENapaThl pPAaCTUTENbHBIX, >KUBOTHBIX H
OaKkTepuaIbHBIX KIETOK.

IIpakTuyeckasi paGora «l3ydyeHne METOMOB KJIETOYHOH Ouonoruu (xpomarorpadus,
anekTpodopes, nuddepenunanpHoe neHTpudyrupoanue, [LIP)».

Tema 4. Xumuveckasi OpraHu3anus KJIeTKU

XHWMHUYECKUHN COCTaB KJIETKH. Makpo-, MUKPO- U yJIbTPaMHUKpPO3JIEMEHThI. Bosia u e€ ponb Kak
pacTBOPUTENISA, pEareHTa, y4aCcTHE B CTPYKTYpUPOBAHUM KIIETKH, TEIUIOPETYJALMH. MUHEpalbHbIE
BELIECTBA KJIETKH, UX Onojiornyeckas posib. Posib KATHOHOB ¥ @aHMOHOB B KJIETKE.

Opranuueckue BellecTBA KIETKU. buosornueckue mnonuMepsl. benku. AMHUHOKHCIOTHBINA
coctaB OesikoB. CTpyKTypbl OenkoBoil Mosiekyinbl. IlepBudnas cTpykTypa Oenka, MENTHAHAS CBS3b.
Bropuunas, TpeTuuHas, yerBepTHUHast CTpyKTyphl. [lenarypanus. CoiictBa OenkoB. Knaccupukanus
0enkoB. bruonornueckue QyHKITMN OCIKOB. [Ipuoknsi.

VYrneBoabl. MoHocaxapuabl, aucaxapuibl, OoJUMrocaxapuibl W mnosuucaxapuibl. OOmui miaH
CTpOCHHS U (PU3MKO-XUMHUYECKHE CBOMCTBA YIIIeBOAOB. buonoruueckue GyHKIIUU YIIIEBOOB.

Jlununet. ['uapodunsHo-ruapodoOHbIe cBoicTBa. Kinaccudukanus nunuaos. Tpurnuiepuasl,
dochomunuapl, BockH, crepounabl. buonormueckue ¢GyHkumm JunuaoB. OOmme CcBOHCTBa
OMOJIOTHYECKUX MEMOpaH — TEKY4eCTh, CTIOCOOHOCTh K CaMO3aMBIKaHHUIO, TIOTYTIPOHULIAEMOCTb.

Hyxneunosbie xucnorel. JJHK wum PHK. Crpoenune HyknenHoBbIX kucinor. Hykieotunsl.
[Mpunmun kommnementapHoctu. I[Ipasuno Yapradda. Crpykrypa JAHK — nBoiiHas coupaib.
Mectonaxoxaenue u ouonorunueckue pynkuuu JHK. Bunst PHK. ®ynkuun PHK B kietke.

Crpoenue monexkynbsl AT®. Makpospruueckue cBsizu B Mojekyine AT®. buonormueckue
¢ynkuun  AT®. BoccraHOBIEHHblE NEpEeHOCUMKHM, WX (QYHKUMM B  KiIeTke. [pyeue
nykneozuompugocamor (HT®). CexenupoBanue IHK. Memoowv: cenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHass Ouojiorusi: OuoxuMuyeckue U OHMOPU3NYECKHE HCCIEOBAaHUS cOcCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYphl OMOMONeKy. Mooderuposanue cmpykmypol u QYHKYUL OUOMONIEKYIL U
ux xomniexcos. KomnvromepHulii ousaiin u opeanuyeckutl cunmes OUOMONEKYI U UX HenpupoOHbIX
anano2oe.

JdemMoHcTpanuu

[optpetsr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, @. Csurep, C.
IIpy3unep.

Huarpammsl: «Pacnpenenenne XuMHUYEeCKHX 3JIEMEHTOB B HEXKUBOM nipupoje», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEH.

Tabnuue! u cxemsl: «lleproanueckas TabIUIA XUMUUYECKUX AJIEMEHTOBY, «CTPOSCHHE MOJIEKYJIbI
BOJIbI», «BemecTBa B cocTaBe opraHu3MoBy, «CTpoeHHe MoJeKylbl Oenka», «CTpyKTypbl OeIKOBOH
MoJIeKylIb», «CTpoeHue MOJIeKyl YIJIeBOAOB», «CTpoeHHe MOJeKyd JIUMHUIoB», «HykienHoBbie
KUCIOTh, «CTpoenne Mosekyiasl ATD».

Ob6opynoBanue: XUMUYECKas ocyia 1 000py10BaHHE.

JlaGopatopHas padora «OOHapyxeHre OeIKOB ¢ TOMOIIbI0 KAUeCTBEHHBIX PEAKIIU».



JlaGoparopnass padora «lccienoBaHue HYKJIEMHOBBIX KHUCJIOT, BBIACICHHBIX M3 KJIETOK
Pa3IUYHBIX OPTaHU3MOB.

Tema 5. CTpoenune u pyHKIMHU KJIETKH

Tunsl KJIETOK: JyKapuoTHyecKas U mpokapuotruyeckas. CTpyKTypHO-(DyHKIMOHAJIbHBIE
00pa30BaHMsI KJIETKH.

CrpoeHune npokapuoTnueckoil kieTku. Kiierounas crenka Oakrepuil u apxed. OcoOeHHOCTU
CTPOEHUS TeTepoTpOodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo U pojib MPOKapuoT B
OHolLIEHO3aX.

Crpoenne u (GYHKIMOHHPOBAHME OJyKapHoTH4yeckoi kieTku. [lmazmatuueckass memOpaHa
(mmasmanemma).  CTpykTypa  IUTa3MaTHYeCKOM  MemOpaHbl.  TpaHCIOpPT  BEHIECTB  4Yepe3
IUIa3MaTUYECKyl0 MeMOpaHy: maccuBHbIM (nuddys3us, obneryénnas auddy3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcopT). [Tomynponumaemocts MeMOpansl. Pabota HaTpwHii-
KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLMTO3, (haronnuTo3. Jk3ouuto3. Kinerounas crenka. CTpykrypa u
(GyHKIMHU KIETOUYHON CTEHKH PACTECHHM, TPHOOB.

Huronnazma. [uro3ons. Lurockener. JIBwkeHue muTomiasmbl. OpraHoujsl  KIETKH.
OnHomeMOpaHHBbIE OpraHoMJbl KIeTKU: 3Hjormiasmarudeckas cerb (OIIC), ammapar [ombmxw,
JU30COMBI, UX CTpoeHue U GyHKIUU. B3auMocBs3b 0JHOMEMOPaHHBIX OPraHONA0B KileTkU. CTpoeHue
TPaHYJISIPHOTO peTHKyinyMa. Mexanuzm nanpasnenus: 6eakos 6 IIIC. CUHTE3 paCTBOPUMBIX OEJIKOB.
CuHTe3 KIJIETOUHBIX MeMOpaH. [nankuil (arpaHyispHbI) 5SHJOIUIA3MATUYECKUN PETUKYIIYM.
CekperopHass ¢yukuus amnmapara lonbmxu. Moougurkayus 6enxoe 6 annapame [ onvbodicu.
Copmuposka 6enxos 6 annapame I onvoocu. TpaHCIIOPT BElIECTB B KiIeTKe. Bakyonu pacTUTETbHBIX
kietok. Kierounslii cok. Typrop.

[losiyaBTOHOMHBIE ~ OpPraHoOMAbl  KJIETKUA: MHUTOXOHAPUH, IIACTUIBL.  [Ipoucxoorcoenue
mumoxouopuil u naracmuo. Cumbuoeenes (K.C. Mepescrkosckuii, JI. Mapeynuc). Ctpoenue u GpyHKuun
MUTOXOHJIpUI M TuiacTuA. [lepBuyHBIE, BTOPUYHBIE U CIOXKHBIC IIACTUIBI (POTOCHHTE3UPYIOIINX
3YKApUOT. XIIOPOILIACTBI, XPOMOIUIACTHI, JICUKOIIACTHI BBICIIMX PACTECHUN.

HememOpanHnbie opranon el kiieTku CTpoeHne u QyHKIIMM HEMEMOPAHHBIX OPraHOUI0B KJIETKH.
PubGocowmsl. [lpomescymounvie unamenmoi. MUKpOPUIAMEHTBL. AKMuHOBble MUKPODUIAMEHMDL.
MBpli1eyHble KIETKU. AKMUHOo8ble KOMHNOHEHMbl HeMbluleuHblX KiemoK. MUKpoTpyoouku. Kietounslii
ueHTp. CTpoeHre U JABWKEHHE KTYTHMKOB M pecHH4YeK. MHUKpOTpyOouku 1uToriazMel. LleHTpuons.
benku, accoyuuposannvie ¢ muxpoghunamenmamu u muxpompybouxamu. Momopnvie 6enxu.

SAnpo. OGonouka spa, XpOMaTHH, KapUoIlIa3Ma, SAPBILIIKH, UX CTpoeHHe U GyHKIUU. S nepHblii
O0enkoBbIi  MaTpukc. I[IpocTpaHCTBEHHOE pacloNOKEHHE XPOMOCOM B HHTephazHOM  sJpe.
Oyxpomamun u cemepoxpomamun. beakn xpomaTHa — TUCTOHBI. J[unamuxa s10epHOU 00010YKU 8
mumo3se. Hoepuwiii mpancnopm.

Knerounble BkmtodeHus. CpaBHUTENbHAs XapaKTEpUCTHKA KIETOK 3YKapHOT (pacTHTEIbHOM,
KUBOTHOMU, TpUOHON).

JdemMoHcTpanuu

[optpetsr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuupr u cxembl: «CTpoeHHE YKaPHUOTHUECKON KieTKn», «CTpOEHUE >KUBOTHOM KIIETKN»,
«CTpoeHMe  pacTUTENbHOM  KiIeTku», «CTpoeHne  MHUTOXOHApUM», <«npo»,  «CrtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpPOIpPENapaThl pacTUTENbHBIX, KUBOTHBIX KIIETOK,
MHUKpPOIIpenapaTsl OaKTepHaIbHBIX KIETOK.

JlabopaTopHas padora «l/3yueHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

I[IpakTnueckas padora «/3ydyeHue CBOMCTB KJIIETOUHOI MEMOpaHbI».



JlaGoparopuass pabGora «VccienoBaHue IUIa3Moii3a M JICTUIA3MOJIM3a B PACTUTENBHBIX
KJIETKaxX».

IIpakTnyeckas padora «/3ydyeHue ABUKEHUS HUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMpeBpallleHNe SHEPrUM B KJIeTKe

AccuMWISIIMSL U JTUCCUMMJIALIMA — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOGHBIA M TeTepoTpOodHBIH. YdacTHe KHCIOpoAa B OOMEHHBIX Hpoleccax. JHEpreTHudecKoe
obecrieyeHue KkieTku: npeBpamienne AT® B oOMeHHBIX mporeccax. dDepMeHTaTHBHBIN XapakTep
peakuuil kieroyHoro merabonu3ma. DepMeHTH, UX CTPOCHHE, CBONCTBA M MEXAHHU3M JCHCTBHS.
Kodepmentsl. Otnuuns pepMEeHTOB OT HEOPraHUYECKUX KAaTalIN3aTOPOB. belnku-akTuBaToOphl U OENIKU-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKLUI OT pa3IuyHbIX (DaKTOPOB.

[lepBuuHbII CHHTE3 OpPraHUYECKUX BelIeCTB B KieTke. DOToCUHTE3. AHOKCU2EHHbIU U
oKcueennvlti pomocunmes y b6axmepuu. Ceemocodouparowjue nueMenmsl U NUSMeHmovl peaKyuoHHO20
yeumpa. Ponb xnoporutactoB B nporecce ¢porocunTe3a. CBeToBas U TeMHOBas (ha3bl. Pomoodvixanue,
Cs., C4- u CAM-munset pomocunmesa. llponykTuBHOCTH OoTOCHHTE3a. BrinsiHUE pa3muyHbIX (aKTOPOB
Ha CKOpOCTh (poTocuHTEe3a. 3HAUeHUE POTOCHHTE3A.

Xemocunre3. Pa3zHooOpaszue OpraHM3MOB-XEMOCHHTETUKOB: HUTPUPUIMPYIOIINE OaKTepHH,
Kele300aKTepun, cepodakTepuu, BOJIOPOAHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.

AnaspoOHble opraHu3mbl. Buael Opokenusi. I[IpomykTsl OpoKEHHsS M WX HCIIOJIb30BaHHUE
YeJI0BEKOM. AHA’POOHBIE MUKPOOPTaHU3MBI KaK O0BEKTHl OMOTEXHOIOTUN M BO3OYIUTENH OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. DTarbl 3HepreTudeckoro oomena. [logroroBurenbHpii 3tamn. [nukonus
— OECKHCIIOPOIHOE PACIIETIIICHUE TITFOKO3BI.

buonoruueckoe okuciaeHue, WIM KIETOYHOE JAbIXxaHuWe. Poiab MHUTOXOHApUN B mpoleccax
ouosornvyeckoro okucienus. Lukmmueckue peakuu. OxucnutenbHoe GochoprimpoBanue. JHepeus
Membpannoeo epaouenma npomonos. Cunme3 AT®: paboma npomouuoi ATD-cunmasoi.
[IpeumymiectBa a’spoOHOro myTH OOMEHa BEIIECTB IMepen  aHa’poOHBIM. DHPEeKTUBHOCTDH
SHEPreTUYecKoro oOMeHa.

JdemMoHcTpanuu

IToprpersr: k. ITpuctau, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, 11
Mutuenn, I'. A. 3aBap3uH.

Tabmuubpr u cxembl: «DoTocUHTE3», «IJHepreTudeckuii obmen», «buocuHTes Oenkay,
«CtpoeHue pepMeHTa», «XEeMOCHUHTE3Y.

OO6opynoBaHMe: CBETOBOM MHUKPOCKOIN, OOOpYIOBAaHUE [yl HPUTOTOBICHHMS MOCTOSIHHBIX H
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHass paGora «/3yueHue KaTaJIUTUYECKOW aKTUBHOCTH (PEpPMEHTOB (Ha HpHUMeEpe
aMuJIa3bl WIM KaTaaas3bl)y.

JlaGopaTtopHas padora «3ydyeHue (pepMEHTATMBHOIO pacLICIUICHHUs MEpOKCHAa BOJOpOa B
PaCTUTENBHBIX U KUBOTHBIX KIIETKaX».

JlaGopaTopHas padora «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3a U XEMOCHUHTE3AY.

JlaGopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOKECHUSI M IBIXAHHSI.

Tema 7. HacaeacrBenHass HHpOpPMALKs U peajn3anus eé B KJeTKe

Peakuun marpuuHOoro cuHresa. I[IpMHIMI KOMIUIEMEHTApHOCTH B pEakUUAX MaTPUYHOIO
cuHTe3a. Peanmm3anus HacleICTBEHHOW wWHpOpManuu. [©HeTUYecKuil KOJ, €ro CBOWMCTBA.
Tpanckpunuuss — warpuunslii cuHTe3 PHK. IlpuHumnel TpaHCKpUIIIIMKA: KOMIUIEMEHTApHOCT,
aHTUIAPAJUIENbHOCTh, ACUMMETPUUHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou Kiemxke.
Hexooupyrowue PHK.



Tpancnsaumss u e€ srambl. Yuactue TtpancnopTtHeix PHK B OwmocuHTese Oenka. YcmoBus
6uocunresa Oenka. KogupoBanue amuHokuciaoT. Posb pubocom B GnocunTese Oenka.

Coepemennvie npedcmaenenus o cmpoenuu 2cenog. OpraHusanyss I'€HOMa y IPOKapuoT U
JyKapHuoT. Perynsanus akTHBHOCTH T€HOB y mpokapuoT. ['unotesa omepona (P. XKako06, XK. Mano).
MonekynapHvle mexanusmvl IKCHpeccuu 2eHog y aykapuom. Ponv xpomamumna 6 pecynayuu pabomol
2eno0g. Perynsius oOMEHHBIX MPOIIecCcoB B KieTke. KiieTouHbrii romeocTas.

Bupycel — Hexietounsle (OpMBI KM3HM M oOnuratHble mapa3uThl. CTpoeHHE MPOCTHIX H
CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusnennwii yuxkn JHK-cooepocawux supycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pegepmasa, unmezpasd.

Bupycusle 3a0oneBanus uenoBeka, )XUBOTHBIX, pacteHuil. CIINJ], COVID-19, conuansubie u
MEIULUHCKUE TPOOIIEMBI.

Buoungpopmamura: ummeepayus u anaruz 6oavwux maccusos («bigdatay) cmpyxmyproix
ouonocuyeckux oanHvlx. Hamomexnonocuu 6 ouonocuu u meouyuwne. llpoepammupyemvie yHKyuu
benxos. Cnocobvt 00cmasKu 1ekapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUI.

Tabnuie! u cxeMsl: «bruocunTes 6enkay, «I'eHeTrnueckuii Koy, «Bupycs», «bakrepuodarmy.

IIpakTnueckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. ’/Ku3HeHHBIN UK KJIETKHU

Knerounslii nuki, ero nepuonsl u perymsauus. Uarepdaza u muto3. OcoOEHHOCTH MPOLIECCOB,
nporekaomux B uHTepdasze. IloaroroBka  kietku Kk  jgeneHuto.  [IpecuHTeTHueckuit
(IOCTMUTOTUYECKUI), CHHTETUYECKUI U IOCTCHUHTETUYECKHI (IPEMUTOTUYECKUIH) TEPUOJBI
uHTEep(ha3bI.

Marpuunsiii cunte3 JIHK — permukanus. [punuune permukanuu JIHK: koMmiiemeHTapHOCTS,
MOJIYKOHCEPBATUBHBIM CHHTE3, aHTUIapamieabHOCTh. Mexanusm permukanuu JIHK. Xpomocomsl.
Crpoenue xpomocoMm. Termomepbl U TenoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapHOTHIL
JIUTI0UTHBIN ¥ TaIlJIONIHBIA HA0Ophl XpoMocoM. I'oMoTorndHbIe XpOMOCOMBI. [10J10BBIE XpOMOCOMBI.

Henenne kneTkun — Muto3. CTaguu MUTO3a M MPOUCXOASIIME B HUX MpoLecchl. THUIIBI MUTO3A.
Kapunoxunes n nuroxknses. buonornueckoe 3Ha4eHHE MUTO3a.

Perymnsamus mutotndeckoro nukia kietku. [IporpaMmmupyemas kiieTouHasi TuOenb — anomnros.

Knerounoe snpo, xpomocomsbl, (yHKUHMOHalIbHAs TIeHOMUKA. Mexanuzmvl npoaugepayuu,
oughgpepenyuposxu, cmapenus u eubenu rkiemox. «L{ugpposas knemxa» — Ououngopmamuueckue
MoOenu YYHKYUOHUPOBAHUS KIEeMKU.

JdemMoHcTpanuu

Tabmuubr u cxembl: <«OKWU3HEHHBIA MK KICTKW», «Muto3», «CTpOCHHE XPOMOCOMY,
«Penmukanms JJHK».

Ob6opynioBaHue: CBETOBOM MUKPOCKOII, MUKponpenapaTsl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlabGoparopHas padora «3yueHne XxpoMOCOM Ha FOTOBBIX MUKPOIIPENApaTax».

JlabopaTopHas padora «HabmoneHue MuTo3a B KJIETKaxX KOHYMKA KOpEIKa JIyka (Ha TOTOBBIX
MHUKpOIpenaparax)».

Tema 9. Ctpoenune u pyHKIMH OPraHu3MOB

buonorunueckoe pazHooOpaszue OPTraHU3MOB. OIHOKJIETOUHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U JKU3HEAEATEIbHOCTH OJJHOKJIETOYHBIX Opranu3MoB. bakrepuu, apxeu,
OJTHOKJIETOYHBIE I'PUObI, OTHOKJIETOYHBIE BOJJOPOCIIH, ApYrue NpoTHCThl. KooHNanbHbIe OpraHu3MBl.



B3anmocCBA3bp 4YacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl M CHCTEMbI OPraHOB.
OpranusMm Kak enuHoe Leioe. I'omeocras.

Txanu pactenuit. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAS, MPOBOIAIIAL,
OCHOBHasi, MexaHuueckasg. OCOOEHHOCTH CTpoeHHs, (YHKIUN W pacHoJOKEHUs TKaHEeW B opraHax
pacTeHui.

TKaHM XUBOTHBIX M 4elOBEKAa. THIBI )KMBOTHBIX TKAHEW: DIUTEIMAIIbHASI, COCIMHUTEIIbHAS,
MbllIeyHas, HepBHass. OCOOCHHOCTH CTpOEHUSs, (YHKIMHA M pPACIOJNOXKEHHS TKaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbsl. BereratuBHble M T€HEpaTWBHBIE OpPraHbl pacTeHUid. OpraHbl U CUCTEMBI OpPraHOB
JKUBOTHBIX U 4yesioBeKa. DyHKIIMU OPraHoB U CUCTEM OPIaHOB.

Omopa Ttena opranu3zmoB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX
KUBOTHBIX. HapyXHbI 1 BHYTpeHHUH ckeyieT. CTPOCHUE U TUIIbI COSTUHEHUS KOCTEH.

JIBukeHne OopraHu3MOB. J[BHKeHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMAHOE, KTYTHKOBOE,
pecHuuHOe. JIBM)KEHME  MHOIOKJIETOYHBIX PACTEHHMI: TpPONMU3MbI M  HacThuu. JIBHxKeHuUe
MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIIIeYHas cuctema. Pedexkc. CkeneTHbIe MBIl U UX
pabora.

[Iutanue opranusmoB. llorjomieHue BOJIbI, YIJIEKMCIOrO ra3a M MHMHEpAJbHBIX BEIIECTB
pactenussMH. IIuTaHue XUBOTHBIX. BHYTpPHIIOIOCTHOE M BHYTPHUKIETOYHOE IuieBapeHue. [Iutanue
[I0O3BOHOYHBIX KUBOTHBIX. OTHENbl NUIIEBAPUTEIBHOIO TpakTa. IIMIlieBapUTENbHBIE JKEJIE3Bl.
[IumeBapuTenpHas cucTeMa YelOBeKa.

Jpixanue opranu3moB. Jlpixanue pactenwid. Jlpixanue >xuBOTHbIX. Juddy3us ra3oB uepes
nmoBepxHOCTh KieTku. KokHoe npixanue. JlpixatenbHash mMoBepxHOCTh. JKabepHoe u JEroyHoe
nbixaHue. /[pIxaHue MO3BOHOYHBIX JKMBOTHBIX M UEJIOBEKAa. DBOJIIOLMOHHOE YCIIO)KHEHHUE CTPOEHUS
JErKUX MO3BOHOYHBIX KUBOTHBIX. [[pIXaTenpHas cucTeMa 4yeaoBeka. MexaHu3M BEHTHISLMY JIETKUX Y
NTHUI] U MIIeKoNUTaromux. Perynsnus apixanus. [{pixaTenbHble 00bEMBI.

TpaHCcHOpT BEIIECTB Yy OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUI. TpaHCIOPT BEIIECTB Y
*KUBOTHBIX. KpoBeHOCHas1 cuctema n €€ opransl. KpoBeHOCHas1 cucTteMa MO3BOHOYHBIX JKMBOTHBIX U
yenoBeka. Cepjie, KpOBEHOCHBbIE cOCyAbl U KpoBb. Kpyrum kpoBooOpaiieHHs. DBOJIIOLHOHHBIE
YCIOXKHEHUsI CTPOEHUS KpPOBEHOCHOM CHCTEMBbI IO3BOHOYHBIX MXHMBOTHBIX. Pabora cepama u eé
perynsanus.

Beinenenne 'y opramuzMoB. Beigenenume |y pacreHuid.  BwlaeneHue  y  KMBOTHBIX.
CoxparutenbHble Bakyosid. Oprasbl BelgeneHus. @uibTpanus, ceKpenus 1 00paTHOE BCachIBaHME Kak
MeXaHU3Mbl pabOThl OpPraHoB BblAeTIeHUA. CBsI3b MOJOCTH Telda ¢ KPOBEHOCHOM U BBIICIUTENIBLHON
cucreMaMy. BbigeneHne y 1O3BOHOYHBIX JKMBOTHBIX U dyenoBeka. [louku. Crpoenue wu
¢byHkmonupoBanue HepoHa. ObpazoBaHUE MOYH Y YETOBEKA.

3ammra y OpraHu3MoB. 3alluTa Y OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuil M IMCTHI
IIPOCTENIINX. 3aluTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpencrsa acCUBHOM U XUMHUYECKON
3amuThl. OUTOHLINIBI.

3ammra y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX IPOU3BOAHBIC. 3allUTa OPraHU3Ma OT
6one3nell. IMMyHHast cucteMa yenoBeka. KieTouHbli U ryMOpaibHbIE UMMYHHUTET. Bposx1€HHbIN 1
NpUOOPEeTEHHBIN crienupuueckuii UMMyHUTET. Teopus KIOHaJIbHO-CeNeKTUBHOTO nMmyHuTera (II.
Opmux, ®. M. bepuer, C. Tonerasa). BocnanurensHble OTBETHI OpraHuW3MOB. Poib BpOXIAEHHOTO
MMMYHHTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUM.

Pa3znpaxxuMocTh M perynsauus y opraHu3moB. Pa3ipa)kuMoCTh y OAHOKJIETOUHBIX OPraHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisnus y pacreHuil. PocToBble BeniecTBa U X 3HaYCHUE.
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HepBHas cuctema u peduieKTopHas peryssiius y KUBOTHbIX. HepBHas cuctema m e€ oTnensbl.
DBOJIOIIMOHHOE YCIIO)KHEHHUE CTPOCHUSI HEPBHOM CHCTEMBI y XUBOTHBIX. OTZIEIBI TOJIOBHOTO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropras ayra. besycioBHbie U yCIOBHBIE pEQIICKCHI.

I'ymopanbHass perynsiuus M OHIOKPHHHAs CUCTEMa JKMBOTHBIX M uenoBeka. sKenesbl
SHIOKPUHHOM CHCTEMBI U UX TOPMOHBI. JlelicTBHEe TOpMOHOB. B3auMOCBs3b HEPBHON M 3HIOKPUHHOMN
cucreM. [ unoranamo-runoduzapuas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. ITaBmnos.

Tabmuupl u  cxembl: «OJIHOKIETOYHBIE BOJOPOCIN», «MHOIOKJIETOYHBIE BOJOPOCINY,
«bakrepun», «llpocreiimme», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMBI OPraHOB TO3BOHOYHBIX
KUBOTHBIX», «BHYTpEHHEE CTPOCHHME HACEKOMBbIX», «TkaHu pacreHui», «KOpPHEBBIE CHUCTEMBI»,
«Ctpoenue ctebns», «CTpoeHHe JIMCTOBOM IIACTUHKM», «TKaHM >KUBOTHBIX», «CKeleT 4eIoBeKay,
«[InmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHass cucrema», «HepBHas
cucreMa», «Koxa», «MpblieuHas cuctema», «BbiienuTenbHas cucreMay, «HIOKPUHHAs CUCTEMAY,
«Ctpoenue Mmbib», «MMMmyHuter», «KumeuHnononaoctHele», «Cxema NHUTaHUS pPacTEHUID,
«KpoBeHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruipb», «CTpOEHHE IUIaHApUUNY,
«BHyTpeHHee cTpoeHHe JOXkKAeBOro uepBs», «HepBHas cuctema pbioy, «HepBHas cuctema JsArymKku»,
«HepBHas cucrema npecMmbikaromuxcs», «HepBHas cucrema nrtuny», «HepBHas cucrema
MIIEKONUTAOMUX Y, «HepBHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpONpenaparbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparsl TKAHEH, PAaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HWITIOKOKHX, >KHBBIE
9K3EMILUIAPbl KOMHATHBIX PAacTeHUU, repOapuu pacTeHUN pa3HbIX OTHEJIOB, BIIAXKHBIE IpEnapaThl
KUBOTHBIX, CKEJIEThl IM03BOHOYHBIX, KOJUIEKIUU OECHO3BOHOYHBIX J>KUBOTHBIX, CKEJET 4YEJIOBEKa,
o0opyZ0BaHUE Ui JEMOHCTPALMU TOYBEHHOTO M BO3JYIIHOTO MUTaHMUSA PACTEHUH, pacllerICHHs
KpaxMana u OenKoB moj JeiictBueM (epMeHTOB, 00OpYyJOBaHUE MJsl JEMOHCTPALMU OIBITOB I10
U3MEPEHUIO JKU3HEHHON €MKOCTH JIETKHMX, MEXaHU3Ma JbIXaTEIbHBIX JABM)KEHUH, MOJAEIU T'OJIOBHOIO
MO3ra pa3IN4HbIX KUBOTHBIX.

JlabopaTopnasi padora «/3ydeHue TkaHel pacTeHUN».

JlabopaTopnasi padora «/3y4ueHne TkaHel KUBOTHBIX».

JlabopaTopnasi pabora «/3yueHne opraHoB IBETKOBOTI'O PACTEHUS».

Tema 10. PazmHoOkeHMe 1 pa3BUTHE OPTAaHU3MOB

@opMbl pa3MHOKEHHUS] OpPraHU3MOB: Oecrojioe (BKJIOYas BEreTaTUBHOE) U MoJoBoe. Buiel
0€ecroJoro pa3sMHOXKEHUS: IOYKOBAaHUE, CIIOPYIIALUS, pparMeHTalus, KIOHUPOBaHHE.

[TonoBoe pasmuoxkenue. [lonoBeie kiaeTKU, win rametsl. Meito3. Cranuu meio3a. [loBenenue
XpoMocoM B Mero3e. KpoccrnHrosep. bronornyecknii CMbICI Mei03a U IOJIOBOTO Iporecca. Meno3 u
€ro MECTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pa3Butue. ['ameroreHes y >kuBOTHbIX. [losoBbie sxene3bl. OOpazoBaHMEe U
pa3BUTHE NOJIOBBIX KiIeToK. Criepmarorenes u ooreHe3. CTpoeHue MOJI0BBIX KIIETOK.

OmnogoTBOpeHHe U SMOpHOHANBbHOE pa3BUTHE KUBOTHBIX. CHOCOOBI OMIOIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOe pa3sBUTHE OPraHU3MOB (OHTOreHe3). DMOPHONOrHs — Hayka O pPa3BUTUHU
opraHu3MoB. Mopgoeenes — o0na u3 enasuvix npodiem smopuonocuu. Konyenyus mopgoecernos u
mooenu mopghozeneza. Ctanuu 3MOpUOreHe3a KUBOTHBIX (Ha mpuMepe JSrymkn). Jpobnenne. Tumbl
npobnenus. [Jemepmunuposannoe u HedepmuHupogarnoe oOpobaenue. bBracmyna, munvt Onacmyn.
OcobeHHoCcTH APOOIIEHUS] MIICKOTIUTAIOIINX. 3apO/IbIIIEBbIe JUCTKU (TacTpyIsALus). 3aKiiaika OpraHoB
U TKaHeW M3 3apoJbIIIEBBIX JHMCTKOB. B3auMHOe BIMSHHME YacTel pa3BUBAIOLIETOCS 3apojbllla
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(aMOpHoHanbHAsT MHAYKLIMS). 3akiajKa IJlaHa CTPOEHHUsS >KUBOTHOTO KaK PE3yJbTaT HepapXUUEeCKHX
B3aMMOJICHCTBUI reHOB. BrusHue Ha SMOpHOHAIBHOE Pa3BUTHE PA3IHUYHBIX (PAaKTOPOB OKPYKAIOIIEH
CpEIBbI.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbhblil nepuon. Ilpsimoe u HempsMoe pa3BUTHE.
Pa3Butne ¢ Mmetamopdo30M y 6€CrI03BOHOUHBIX U TTO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHue
IIPSIMOTO U HENPSIMOT'O PA3BUTHSL, MX PACIPOCTPAHEHUE B IIpUpoe. TUIbI pocTa )KUBOTHBIX. DakTOpBI
pEryJsIuu pocTa JKUBOTHBIX M uenoBeka. CTaguu MOCTIMOPHUOHAIBHOTO Pa3BUTHS Y JKUBOTHBIX U
yenoBeka. [leprnosbl onTorenesa yenoneka. CTapeHHe U CMEPTh Kak OMOJIOTMYECKUE MPOIIECCHI.

Pazmuoxxenue u pasputue pacteHuil. ['amerodur u cropodur. Meio3 B KU3HEHHOM IHKIIC
pactenumii. OOpa3oBaHue crop B Ipollecce Meio3a. ['ameroreHe3 y pacrenuid. OrmiogoTBOpeHHE U
pa3BUTUE DPACTUTEIIBHBIX OpPraHU3MOB. JI[BOMHOE OIUIOAOTBOPEHUE y LBETKOBBIX PACTECHUM.
OO6pazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryJsIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[oprpetsr: C. I'. HaBamun, X. [lIneman.

Tabmumet 1 cxembl: «BereratuBHOe pasMHOXKeHUE», «THUMBI OecroIoro pa3MHOKEHUS,
«Pa3MHOXeHUE XJIaMUIOMOHAb», «Pa3MHOXeHue 3BrieHbl», «PasMHOXKeHUE ruapb», «Meio3y,
«XpomocoMmbl», «l'amerorenes», «CTpoeHue SHLEKIETKH U crepMaTo3ounsia», «OCHOBHBIE CTaauu
OHTOreHe3a», «lIpsmoe m Henpsmoe paszButHe», «Pa3BUTHE MaKCKOro Xyka», «Pa3Butne capanum»,
«Pa3BuTHe nArymku», «J/{BolHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX pacTeHui», «CTpoeHue CceMsH
OJIHOJOJIBHBIX M JBYJOJIbHBIX pacTeHUil», «JKM3HEHHBIM LMK MOPCKOM KamycTbl», «KU3HEHHBIH
LUK MXay, « KU3HEHHBIN HUKII TAOPOTHUKAY, « KU3HEHHBIN LUK COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MHUKpPOIIpenapaThl SHIEKIETOK U CIIEpMaTO30U0B,
Mozeib «L UKl pa3BUTHS JIATYILIKH Y.

JlabopaTtopHass  paGora  «lI3yyeHue CTpO€HHsS  MOJOBBIX KIETOK HAa  TOTOBBIX
MHKpOIIpernaparax».

IIpakTuyeckasi padora «BbIsiBIEHHEe TNPU3HAKOB CXOJCTBA 3apOJBIINICH TO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTECHUI».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

WcTopust ctaHOBIEHMS U pa3BUTHS T'€HETUKH Kak Hayku. PabGotel ['. Mennens, I'. ne ®@pusa, T.
Moprana. Ponp oTeuecTBeHHBIX Y4€HBIX B pa3BuTuM renetuku. Pabotsr H. K. Kombnosa, H. W.
BasunoBa, A. H. benozepckoro, I'. [I. Kapmeuenko, 0. A. ®unumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKHUE MOHITHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJlJIEbHbIE TE€HBI,
aIbTEpHATUBHBIE INPU3HAKN, JOMMHAHTHBIM M PELIECCUBHBIM NPHU3HAK, TOMO3UIOTa, T'€TEPO3UIOTa,
qyucTas JUHUSA, THOpHUIBL, TeHOTUN, (eHOTHN. OCHOBHBIE METOABI M€HETUKU: TMOPHUI0JIOTHYECKUH,
LATOJIOTUYECKNN, MOJIEKYJIIPHO-TE€HETHYECKHI.

JdemMoHcTpanuu

IToptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konenios, H. 1. Basunos, A. H.
benozepckuii, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

TaOmuis! u cxeMbl: «MeTo/bl TeHETUKHNY, «CXEeMBbl CKpEIIMBaHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYECKUX UCCIETOBAHUN».

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
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Monorubpuanoe ckpemnuBanue. [lepBoiii 3akoH MeHIens — 3aKOH eIuHO00pa3us THOPUIOB
nepBoro nokojenus. IlpaBuno noMuHupoBaHus. Bropon 3axkoH MeHpnens — 3aKOH pacIIEIICHUs
npu3HakoB. [luTonornueckre OCHOBEI MOHOTHOPUTHOTO CKpeluBaHus. [ MMOTe3a YMCTOTHI TaMeT.

Ananusupyroiiee ckpeniuanue. [IpoMexyTouHbIM XapakTep HacieaoBaHusd. PaciiernieHue
MPU3HAKOB IIPU HEMIOJIHOM JOMUHHUPOBAHUH.

Jurubpuanoe ckpemmBanue. Tperuil 3akoH MeHensi — 3aKOH HE3aBHUCHMOTO HAaclieI0BaHUS
npu3HakoB. [luTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIINBAHHUS.

CueruieHHoe HacienoBanue npu3HakoB. PaGoter T. Moprana. CrernsieHHOE HacleI0BaHUE
TE€HOB, HAPYIICHUE CLETUICHUS MEX 1Yy TeHaMH. XpOMOCOMHAasi TEOPHSI HACJI€ICTBEHHOCTH.

I'enernka mnosa. XpoMOCOMHBIH MEXaHU3M OINpEAENeHUs Ioja. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIN U TeTepOraMeTHbIN MoJ. ['eHeTHYeCKask CTPYKTYpa MOJOBBIX XPOMOCOM.
Hacnenosanue npusHakoB, CIEIJIEHHBIX C TTOJIOM.

l'enotun kak wenoctHass cuctema. [lneloTponus — MHOXKECTBEHHOE JEWCTBUE TIEHa.
MHuoxecTBeHHbIN ayuienu3M. B3auMozeiicTBue HealnenbHbIX reHOB. KoMiieMeHTapHOCTh. DnucTas.
[Tonumepust.

I'enernyeckuii  KOHTPOJb  DPA3BUTUS  pPAaCTEHUM, JKUBOTHBIX M  4YEJIOBEKa, a TaKKe
(U3MOJOTMUECKUX TMPOLECCOB, MOBEACHHUS M KOTHUTUBHBIX (yHKIMH. ['eHeTMueckne MeXaHU3MBI
CUMOMOIeHe3a, MEXaHU3Mbl B3aUMOJCHCTBHUS «XO3MMH — Mapa3uT» M «XO3iUH — MHUKPOOHOMM.
['eHeTnyeckue aceKThl KOHTPOJI U U3MEHEHMsI HACJIeACTBEHHON NMH(OpMallUU B MOKOJIEHUSIX KJIETOK
U OPraHU3MOB.

JdeMoHcTpamun

IToptpetsr: I'. Mennens, T. Mopran.

Tabmuipel u cxembl: «llepBelii 1 BTOpoll 3akoHbl Menpens», «Tperuil 3akoH Menaens»,
«AHanusupymrolee ckpemuBanuey, «Henonnoe nomuHupoBaHue», «CLEIIEHHOE HAClIeIOBaHNUE
IIPU3HAKOB y Jpo3odmibl», «['eHetnka mona», «Kapuorun uenoBeka», «Kapuotun npo3opuiis»,
«Kapuorun ntuup», « MHOKECTBEHHbBIN aJJIENU3M», «B3anmMoneiicTBre reHOBY.

O6opynoBanue: Mojenb Ui JAEMOHCTpallMM 3aKOHOB €AMHOOOpasus THUOPHUIOB IEPBOTO
IIOKOJICHUS M PACIIEIUIEHWA NPU3HAKOB, MOJEIb JUIsI JEMOHCTPAlMM 3aKOHAa HE3aBUCHUMOIO
HACJIENOBaHUsl NPU3HAKOB, MOJENb JUIS AEMOHCTPALlMM CLEIUIEHHOTO HAacJIEOBaHMs NPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIripenapar: «/po3zodunar.

IIpakTuyeckasi padora «/3ydyeHue pe3yabTaTOB MOHOTHOPHIAHOTO CKPEIIMBAHUSA ¥y
APpO30(UITBD».

IIpakTnueckas padora «3ydeHue pe3ybTaTOB AUTHOPUIHOTO CKPELUBAHUS Y APO30(UIBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna M cpeasl Opu  GopmupoBaHuu QeHotuna. H3MeHUMBOCTH
Ipu3HaKkoB. KauecTBEHHbIE U KOJIMUECTBEHHBIEC TPU3HAKU. BHUIbl N3MEHUNBOCTH: HEHACIIEACTBEHHAS U
HaCJIEICTBEHHAsI.

MonudukanronHass W3MeHYMBOCTh. Ponb cpeasl B (GOpMHUPOBAaHMM MOAU(PHUKAIIMOHHOM
n3MeHuuBoct. Hopma peakuuu mnpusHaka. Bapuanumonsbsll psag u BapuauuonHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH.

I'enoTunuueckass u3MeH4YMBOCTh. (CBONMCTBA TIE€HOTUIIMYECKOM  M3MEHYMBOCTH. Bunel
TFeHOTUITUYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHasT W3MEHYMBOCTh. MeW03 W TIOJIOBOM TMPOIECC — OCHOBAa KOMOWHATHBHOMN
M3MEHYMBOCTHU. Posib KOMOMHATUBHON WM3MEHYMBOCTH B CO3JIaHMM T€HETHYECKOro pa3sHooOpas3us B
Ipezeax OJQHOro BUAA.
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MyTauroHHass W3MEHYMBOCTh. Buapl MyTanuid: TreHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W UHAYLUUPOBAHHBIE MyTallMu. SaepHble M LUTOIIA3MATHUYECKUE MYTAallUH.
CoMaruueckue U moJioBble MyTaluu. [IpuunHbl BOSHUKHOBEHUS MyTaluid. MyTareHsl U UX BIIUSHHE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Ipolecca. 3aKOH TIOMOJIOTUYECKUX PsIOB B
HacneacTBeHHOM n3MenunBocty (H.W. BaBunoB). BHesepHas n3MEHUMBOCTh M HACIICICTBEHHOCTb.

Dnucenemurxa u SNUSEHOMUKA, POb INUSCHEMUYECKUX (DAKMopos 8 HACIe008aHUuU U
UBMEHYUBOCNU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabmumer u  cxembl: «Buasl  w3MeHUHBOCTHY», «MoauduKkanoHHas HM3MEHYUBOCTHY,
«KoMOuHaTHBHAsT W3MEHYHBOCTHY», «Meio3», «OmnogorBoperue», «l eHeTnueckue 3a0oiieBaHUS
yesoBekay, « Buasl myranuiiy.

OGopynoBaHue: >KMBbIE M TrepOapHbIE HSK3EMIUIAPhI KOMHATHBIX pACTCHUH, PHUCYHKHU
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMHA BUIAMU H3MEHYUBOCTH.

JlabopaTopHnasi padora «/ccienoBanue 3aKOHOMEPHOCTEH MOTU(PUKAITMOHHON N3MEHYHBOCTH.
[TocTpoeHue BapualliOHHOTO psifia M BapUALIMOHHOW KPHUBOM».

IIpakTnyeckas padora «Myranuu y Apo30¢puibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKA YesiOBeKa

Kapuotun denoseka. MexayHapoaHas mporpaMma HCCIE€IOBaHUA F€HOMa 4eloBeKa. MeToIbl
M3YYECHUS TEHETUKHU YeIOBEKa: TeHeaTOrHueCKUid, OJTM3HEI0OBbIN, IIUTOTCHETUYECKUH, TOMYJIAIIUOHHO-
CTaTUCTUYECCKHH, MOJIEKYJIIPHO-TE€HETUUECKU. CoBpemeHHOe omnpeaeeHue TCHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHME, T'€HOTHUIIMPOBAaHME, B TOM uyucie ¢ nomompro III[P-anamu3sa.
Hacnencreennsie 3abosieBanus 4denoBeka. ['€HHbIE U XPOMOCOMHBIC OOJIC3HU 4YelloBeKa. boiesHu ¢
HACJICICTBEHHON MPEPaclooKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW I'eHETUKU B MPEIOTBPALICHUN U
JICYCHUU TEeHEeTHYeCKUX 3a0ojeBaHHil uenoBeka. MeIUKO-TeHEeTHYeCKOe KOHCYJIbTHPOBAHUE.
CrBonoBble KIeTKU. [IoHSTHE «T€HETHYECKOro Tpy3a». DTUUECKUE ACIIEKThl UCCIIEI0BaHUI B 00J1aCTH
pEIaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIIETOK.

I'enernyeckue (HakTOpbl TOBBIIICHHOW YYBCTBUTEIBHOCTH 4YelOBEKa K (U3MUeckoMy W
XMMHYECKOMY 3arpsi3HEHUIO OKPYXKAKOLIEH cpelbl. [ eHeTnueckas mpeapacioio)KEHHOCTh YEJIOBEKa K
MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmumer u cxemsl: «Kapuotum uenoBekay, «MeTOApl HM3y4eHUsS TEHETUKHU YEJIOBEKa,
«["eneTnyeckue 3a0071€BaHUS YETOBEKaAY.

IpakTuyeckasi padora «CocraBiieHUE U aHATU3 POJIOCTIOBHOM.

Tema 15. Cesnekuusi oprann3mMon

JlomecTuKanus U CeleKus. 3apoKIeHue CelleKIuu 1 qomMectukaunu. Yuenue H. . BaBunosa
o llenTpax mMpoHMCXOXIEHUS U MHOT000pa3usi KyIbTypHBIX pacTeHuid. Ponb cenmekuuu B cO3laHUU
COPTOB PacTE€HUl W MOpoA KUBOTHbIX. CopT, mopoaa, MTaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HacneAcTBeHHOM n3MenunBocty H. Y. BaBuiioBa, ero 3HadueHue 15l CENEKIIMOHHON paboTHI.

Metoabl cenekMoHHOW paboThl. VcKyccTBEHHBIH OTOOp: MAacCOBBI M HMHIUBUAYaJIbHBIN.
Oranbl KOMOMHALIMOHHOW cenekuuu. McmblTanue mpousBoAuTeneii mo moromMcTBy. OTtbop 1O
TEHOTHITY C TIOMOIIBIO OIIEHKH (PEHOTHITA TIOTOMCTBA M OTOOpP TO TEHOTHUITY C TOMOIIBIO aHan3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CENEKIIMOHHONW paboThl. PainalimoHHbIN U XUMHYECKUN
MyTareHe3 Kak UCTOYHUK MyTaluid y KyJIbTYpHBIX ()OpM OpraHu3MoB. Vcmonp3oBaHHE T€HOMHOTO

14



penakTHupoBaHus U MeToqoB pekoMOuHaHTHBIX JIHK nms momyuenuss mcxomHoro marepuana uis
CEJICKIUU.

[Tonydenue monurnon10B. BHyTpuBuaoBas rubpuau3saius. bIu3kopoICTBEHHOE CKpEeIMBaHUE,
win uHOpuauHr. HepoacTBeHHOE CcKpeluBaHUE, WM ayTOpuUIuHT. ['eTepo3uc M ero MPUYMHBIL.
Hcnonp3oBanue rerepo3uca B cenekuuu. OtnanénHas rubpuausanus. [Ipeomonenue Oecronus
MEXBHUIOBBIX THOPUAOB. JlOCTHIKEHUS CENEKIINN PACTCHHUI U KUBOTHBIX. «3€1EHASA PeBOIOYUSLY.

CoxpaHeHHle U U3y4eHHE I'eHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUM U UX JUKUX POIUYEH
JUIS CO3JaHMSI HOBBIX COPTOB M TMOPUIOB CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yueHue, coxpanenue u
ynpaenenue 2eHemudecKumMu pecypcami celbCKOX03AUCMBEHHbIX U NPOMbBICIOBbIX HCUBOMHBIX 8 YelsX
VAYUUEHUS CYUYECMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUU U KPOCCO8, 8 MOM YUCe C NPUMEHEHUEM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCLE008AHUL, NEPEeO0B8bIX UOel U NePCNEeKMUBHBIX MEXHOI02UU.

JdemoHcTpauuu

[Toptpetsr: H. 1. BaBunos, M. B. Muuypun, I'. JI. Kapneuenxo, II. II. JIykesinenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuubl u cxembl: «LleHTpBl MPOUCXOXKACHUS W MHOTO00pas3usi KyJIbTYPHBIX PACTCHHII»,
«3aKOH TOMOJIOTUYECKUX PSJOB B HACIEACTBEHHOW HW3MEHUUBOCTH», «METOAbI CeNeKINN,
«Otnanénnas rubpuanzanusy, «MyTareHes3».

JlabopaTtopHasi pabora «/3yueHue COpPTOB KyJIbTYPHBIX PACTEHUW W TOPOJA JOMAIIHHUX
KUBOTHBIX).

JlabopaTopHas padora «/3ydyeHrne METOJOB CEJIEKIIUU PACTEHUII.

IpakTnyeckas padora «lIpuBuBKa pacTeHUII».

Ikckypeust «OCHOBHBIE METOJbI M JIOCTHXKEHUS CEJEKIMH PAaCTeHUM M >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTAHIIMIO, IUIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIM YYacTOK, B TEIUIMYHOE
XO03SIIICTBO, B J1a0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJI0TUS M CHHTETHYeCKAS OMOJIOTUSA

OOBbeKTbl, HCNONb3yeMble B OHWOTEXHOJIIOTMM, — KIETOYHbIE W TKAHEBBIE KYJBTYpHI,
MUKpPOOPTaHU3MBbI, UX XapaKTepUCTHKA. TpaauliMoHHas OMOTEXHOJOTUs: XjeOoneueHue, MnoirydeHmue
KHCIIOMOJIOYHBIX ~ TPOAYKTOB,  BHHOJEIIHE. Mukpobruonoruueckuif  CHHTES. OOBeKThI

MHUKPOOHOIOTHYeCKUX TexHonoruit. [Ipon3BoacTBo Oeska, aMUHOKUCIIOT U BATAMUHOB.

Cozanue TEXHOJIOTMH M MHCTPYMEHTOB LI€JICHANPABICHHOIO U3MEHEHHSI U KOHCTPYHPOBAHHUS
T€HOMOB C LEJbI0 MOJIYYEHHS] OPTaHM3MOB M MX KOMIIOHEHTOB, COAEPIKALUMX HE BCTPEYAKOUIUECS B
pupojie OMOCUHTETUUECKUE ITYTH.

Knerounas wnHxeHepus. MeToapl KyJabTypbl KIETOK M TKaHEH pPAacTeHUH M JKUBOTHBIX.
Kpuobanku. Comaruyeckass rubpuauzanus W comMaTHyeckuil sMOpuoreHnes. lcnonb3oBaHue
ralyionJIoB B CEJEKIUM pacTeHu. [lonyuenue MOHOKIOHANbHBLIX anmumen. Hcnonvzosanue
MOHOKIOHANbHLIX U NOAUKIOHANbHBLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHHUE.
PexkoHcTpyKIns AWLIEKIETOK M KIOHMPOBAHHME JKMBOTHBIX. METOA TpaHCIUIAHTALUMU SJEP KIIETOK.
Texnonozuu 0300po8IeHUs, KYTbMUeUpo8aHus u MUKDOKIIOHANILHO20 ~ PA3MHOINCEHUS.
CeNbCKOXO03AUCTNEEHHBIX KYIbIYD.

XpoMOCOMHass W TeHHas WH)XeHepHus. VICKyCCTBEHHBIM CHHTE3 IeHa U KOHCTPYMpPOBaHHE
pexombunantHeix JIHK. Cozodanue mpanceennvix opeanuzmos. JIOCTHKEHHS W TIEPCIEKTHUBHI
XPOMOCOMHOM U T€HHOI MH)KE€HEPUU. DKOJOTHYECKHE U AITHUECKHE TPOOJIeMbl TeHHON MHKEHEPHUH.

Menunuackue OuotexHonmoruu. Iloctrenomuas tudpoBas memuimua. [II[P-muarnoctuka.
MeTaboa0MHBIN aHaIM3, TEHOLIEHTPUUYECKHI aHAN3 MPOTeOMa YeJIOBeKa JJISi OLEHKH COCTOSHUS €ro
310poBbs. Vcmonb30BaHUe CTBOJIOBBIX KIETOK. TapreTHas Tepanusi paka. 3D-OmounxeHnepus s
pa3paboTku (hyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH, CO3[aHUsl KOMIUIEKCHBIX TKaHEH
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COYETAHMEM TEXHOJIOTUH TPEXMEPHOro OHONMPUHTHUHTAa U cKapdoiaauHra Uisi peleHus 3anad
NIEPCOHAIN3UPOBAHHON MEUINHBI.

Co3gaHue BEKTOPHBIX BaKUWMH C LENbI0 OO0ECreYeHruss KOMOMHHMPOBAHHOW 3allUThl OT
Bo3Oyauteneii OPBU, ycraHoBieHHME MOJNCKYJISIPHBIX MexaHU3MOB (yHkiuonupoBanus PHK-
COJIEp>KaIlINX BUPYCOB, BHI3BIBAIOLIUX 0CO0O0 OMacHbIE 3a00JIeBaHMS YeI0BEKa U KUBOTHBIX.

JdemMoHcTpanuu

Tabmuupl u cxemsl: «/cnojib30BaHHE MUKPOOPIaHHW3MOB B IIPOMBIIUIEHHOM IPOU3BOJICTBEY,
«Kinerounas unxenepus», «I eHHas HHXXEHEPHSI.

JlabopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayueHne MOIOYHOKHUCIBIX IPOAYKTOBY.

IKceKypenst «bHOTEXHONIOrMsl — BaKHEHIIas IPOU3BOJAMTENIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apo:kaeHue u pa3BuTHe 3BOJIONHOHHBIX NPeACTABJICHNH B 0M0JIOTHHI

OBomounonHas teopust Y. Jlapsuna. IIpennocbuiku BO3HMKHOBEHMs JapBUHHM3Ma. JKHU3Hb U
HayyHas JaedarenbHocTs Y. /lapBuHa.

JBuxymue cuibl 3Boiitoluy BUJOB o Y. JlapBuHy (BbICOKAsi MHTEHCUBHOCTb Pa3MHOXKEHHUS
OpPraHM3MOB, HAacCJI€JICTBEHHAs HW3MEHYMBOCTb, Oopb0a 3a CyILIECTBOBAaHHE, €CTECTBEHHBIM U
UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunrernueckoil teopun spomonun (CTD). HelitpanbHas Teopust 3BOJIOLUU.
CoBpeMeHHasT SBONIIONMOHHAS OHOJOTHs. 3HAu€HHE DSBOJIONMOHHON Teopun B (HOPMHPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpamun

[Toptpetsr: Apucrotens, K. JIunneit, XK. b. Jlamapk, 9. XK. Cent-Unep, K. Krosbe, Y. [apBun,
C. C. YetBepuxkos, U. 1. Imansraysen, [Jx. Xonneitn, /1. K. benses.

Tabmuis! u cxemsl: «Cucrema xxuBoil npupoas! (o K. JIunuero)», «JlecTHHIA )KUBBIX CYILIECTB
(mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MPHUCIIOCOOICHUNH Yy pPACTEHHH W SKUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapmpyta nyremectsus Y. Jlapsuna», «Haxoaxu Y. lapunay, «PopMmsl
00prOBI 3a cymiecTtBoBaHue», «Ilopoasl romybeit», «MHOroodpasue KyJabTypHBIX (DOPM KamyCThI»,
«[Topoapl nomamHUX KUBOTHBIX», «Cxema oOpazoBaHus HOBbIX BHUIOB (1o Y. [apBuny)», «Cxema
COOTHOILIEHUS JBUXKYUIUX CHJI D3BOJIOLUN», «OCHOBHBIE TIIOJOXEHUS CHHTETUYECKONW TEOpHUHU
IBOJIIOLIVN.

Tema 2. Mukpo3sBosonus 4 eé pe3y/bTaThl

[Tonmynsimust kak ayeMeHTapHas eauHuIa dBoiolMH. COBpPEMEHHBIE METO/Abl OLIEHKH
TeHETUYECKOro pa3zHooOpa3usi M CTPYKTYphl nomyisuuil. M3meHenue reHodoHIa MOMYJSALMM Kak
JJIEMEHTAapHOE DBOJIIOIMOHHOE SIBJIEHHE. 3aKOH TreHeTudeckoro pasHoBecus JIx. Xapau, B.
Baitn6epra.

OnemeHTapHble  (AKTOpbl  (OBMKYIIME CHJIbI) OSBOMIONUH. MyTallMOHHBIA  Ipoliecc.
KomOunaTtuBHass u3mMeHuMBOCTh. Jlpeiid reHoB — ciyuyaiiHble HEHanpaBlIeHHbIE W3MEHEHHs 4acTOT
aiene B momymsanusax. O¢dexT ocHoBaTens. Ipgexm Oymuvliounoeo copaviuika. CrudceHue
2EHeMU4ecKo20 pazHoobpasus: npuuunel u cireocmeus. llposenenue s¢hghexma Opetigha 2enos 6
oonbuwiux U manelx  nonyaayusx.  Mwurpauuu.  M3omaums — momynauuid:  reorpaduueckas
(mpocTpaHCTBeHHas1), Oroioruyeckas (pernpoayKTUBHAs).

16



EcrecTBeHnbIii 0TOOp — Hampassitonuid (aktop sBomonnn. DopmMbl ecTecTBEHHOro oTdopa:
JBIDKYIIUH, CTaOMIU3UPYIOIUH, pa3pbiBatonnii (qu3pynTuBHEIiA). [1onoBoit oT6op. BozHukHOBEHNE
1 3BOJIIOLIUS COLIMATIBHOTO MTOBEACHUSI JKUBOTHBIX.

[IpucnocoOaeHHOCT,  OPraHu3MOB  KaK  pe3yiabTaT  MHUKPO3BOJIOLMU. Bo3HUKHOBeHHE
npucnocoOIeHuit y opranu3moB. Apomopdosbl u upumoanantanuu. [Ipumepsl npucnocobieHuil y
OpPraHU3MOB: MOp(OJIOTHUECKHE, dusnonoruueckue, OMOXUMHUYECKHE, IIOBE/ICHYECKUE.
OTHOCUTENBHOCTH NPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u cTpykrypa. BumooOpa3oBaHue Kak pe3ynbTaT MHUKPOIBOIIOIUH.
WM3onsmuss  —  xomroueBod  pakTop BugooOpazoBanus. Ilytu u  cmocoObl  BHI000pa3oBaHUS:
ajtonatpuueckoe  (reorpaduueckoe),  CUMMIATPUUECKOE  (IKOJOTMYECKOE),  «MTHOBEHHOE)
(monurmonau3anus, TtuOpuan3anus). JJIMTeIbHOCTh HBOIIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl (GopMUPOBaHUS OMOJIOTUYECKOTO Pa3HO00pa3usl.

Ponp  sBomonMoHHOM  OHojoruu B pa3paboTke  HAY4YHBIX  METOJOB  COXPAaHEHHUS
OonopaszHooOpazusi. MUKpPOIBOIIONUS W KOJBOJIOIUS TApa3sUTOB M WX X035€B. MeXaHU3MbI
(GhOpMUPOBaHUS YCTOMIMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMmoHcTpamun

[Hoptpetsr: C. C. YUerBepukos, D. Maiip.

Tabmuipl u cxembl: «MyTalMOHHAs W3MEHYHMBOCTHY», «llomynsiioHHAas CTpyKTypa BUIa,
«CxeMa nposiBieHUs 3akoHa Xapau—BaitHOepray», «/IBuxyiue cuibl 3BOJIOLUNY, «DKOJIOTHYECKas
M3OJISIIMS TONYsui ceBaHckoi (openu», «['eorpaduueckas U30sAIMs TUCTBEHHUIIBI CHOUPCKON U
JUCTBEHHUIIBI Jaypckoiy», «llomynsainroHHbIe BOJIHBI YHCIEHHOCTH XHIIHHUKOB U JKepTB», «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopa», «®Dopmbl OOpbOBl 3a cyllecTBOBaHHE», «HAYyCTpuanbHbIN
MEJIaHU3M», «KuBble  HCKOMaeMble», «IIOKpOBUTENBCTBEHHAs ~ OKpacka  JKMUBOTHBIX),
«[Ipenpynpexnaromiasi okpacka KHUBOTHBIX», «Du3nonornueckue ananranuuy, «lIpucnoco0ieHHOCTh
OpraHu3MOB U €€ OTHOCUTENIBHOCTBbY», «Kputrepuu Buma», «Buabl-nBoitHukny», «CTpykTypa BuIa B
npupojae», «CrocoObl BumooOpa3oBaHusy, «l'eorpaduyeckoe BUAO0Opa3oBaHUE TPEX BHUJIOB
JaHABIIIEH», «DKOJOTHYeCKoe BUA000pa3oBaHME BUJOB CHHHIY, «llomumionasl pacTeHuin»,
«KamyctHo-peieuHblit THOpUI.

Ob6opynoBanue: repOapuu pacTeHUM, KOJJIEKIMM HACEKOMBIX, Yydeja MTHIl U 3Beped ¢
IIpUMepaMu pa3IMuHbIX MPUCIOCOOIEHUH, Yydena NTHUI] U 3Bepell pa3HbIX BUJOB, TepOapuu pacTeHUi
OJIM3KUX BUJIOB, 00pa30BaBLINXCS Pa3IMUHBIMU CIIOCOOaMH.

JlaGopaTopHas padora «BpIsiBIIeHHE H3MEHYMBOCTH y 0COOEH OJTHOTO BUAAY.

JlaGopatopnas  pabGora  «lIpucnocoOieHus  OpraHMsmMOoB M  HMX  OTHOCHTENIbHas
1IETIECO00PA3HOCTHY.

JlabopaTopHas padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpossosonust 4 €€ pe3yJabTaThl

Metoapl u3ydeHuss MakpolBoJrouuu. [lajgeoHTOIOrMYecKkue MeETOIbl W3YYEHHUs 3BOJIOLMU.
[lepexonubie popMbl U GUIOTEHETUYECKUE PSIbI OPTaHU3MOB.

buoreorpapuueckue metoasl n3ydenus spomonuu. CpaBHeHue (aopsl U (ayHbl MATEPUKOB U
octpoBoB. buoreorpapudeckue odnacti 3emau. BUbl-3HIEMUKN U PETUKTHI.

DOMOpHOJIOTHUECKHE U  CPaBHHUTEIBHO-MOP(OIOTHYECKHE METO/Abl H3YYEHHUS SBOJIOLUH.
'enernyeckue MeXaHU3Mbl SBOJIOIMHM OHTOI€HE3a M TMOSBICHUS HBOJIOLHMOHHBIX HOBIIECTB.
['oMonornyHbple W aHaNOTWYHBIE OpraHbl. PyauMmeHTapHBIE OpraHbl M aTaBU3MbL. MOJEKYJIsSpHO-
reHeTHYeCKne, OMOXMMHUYECKHE U MaTeMaTHYeCKHEe METOAbl M3Y4EHHUsS SBOJIOLMHU. [ OMOJIOrMyHBIE
reHbl. CoBpeMEHHbIE METO/Ibl TOCTPOCHUS (PUITOT€HETHUECKUX JICPEBBEB.

XPOMOCOMHBIE MYTAI[{ U IBOJIIOIHSI TEHOMOB.
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O6mume 3aKkoHOMEpHOCTH (TIpaBWIIa) IBOIONMU. [lpunyun cmenvt Gynxyuti. HeodpatumocThb
9BOJIIOLIMU. AflanTUBHAA paauanusi. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUU.

JdemMoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. KoBanieBckuii, @. Mroiep, J. ['ekkensb.

Tabmuipl 1 cxembl: «DUIOTEHETUYECKUN pAI JOWAAN», «APXEONTEpPHKC», «3BEpo3yOble
amepsl», «Crerouedans», «Punnopure», «CeMeHHble TanopoTHUKN», «buoreorpaduueckue 30HBI
3emmn», «/pelid xoHTHHEHTOBY», «PenmukThl», «HavanbHble CTaguu SMOPHOHAIBHOTO PA3BUTHA
IT03BOHOYHBIX KMBOTHBIX», «I OMOJIOTMYHBIE U AHAJIOTMYHBIE OpraHbDy, «PyauMEHThI», «ATaBU3MBbI»,
«XpoMocoMHbIE HAOOpHI YeIoBeKa M IMIMMIIaH3e», «lJIaBHBIE HaIpaBlIeHUs 3BOJOLMNY», «OO0mue
3aKOHOMEPHOCTH HBOJIFOLIUN».

ObopynoBanue: KOJUIEKLIUH, TepOapuu, MyJISHKH HCKOMAEMBIX OCTATKOB OPraHU3MOB, MYIISKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTABU3MOB, KOJUIEKIUA HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunble runoTes3sl MpoUCX0oXKICHHS )KU3HU Ha 3emiie. AbuoreHe3 u nmancnepmusi. JloHayqHble
MIPEJICTABICHUSI O 3apOKICHUHU JKU3HU (KpealuuoHM3M). ['Mmoresa MOCTOSHHOIO CaMO3apOXKICHUs
KU3HU U €€ onpoBepxkenue onbitamu @. Penu, JI. Cnamnanuanu, JI. ITacrepa. [Ipoucxoxnenue xu3Hu
U acTpoOUOIOTHSL.

OcHoBHbIE 3Tambl HeOpraHuyecko nsBostouuu. [lmaHerapHas (reosjoruueckasl) 3BOJIOLUS.
XuMu4decKkast BONONKsA. AOGUOTCHHBIM CHHTE3 OPraHMYECKUX BEIIeCTB U3 Heopranmueckux. Ombit C.
Mumnepa u I'. FOpu. ObpazoBanue mnonumepoB u3 MoHomepoB. KoarepBarhas rumore3a A. U.
Onapuna, runore3a nepsuyHoro OymnboHa J[x. Xongeina, reHerudeckas rumote3a [. Mémnepa.
Pubo3umer (T. Yek) m rumoresa «vupa PHK» VY. T'mnbepra. ®dopmupoBanme MeMOpaH u
BO3HUKHOBEHHE IIPOTOKJIETKH.

Ucropus 3emnun u Metoasl €€ uzydeHus. Mckonaemple opraHu4ecKue ocTaTku. I'eoXpoHoaorus
u e€ meroabl. OTHOCUTENbHAS M a0CONIOTHAs T€OXpPOHONOrHus. ['eoXpoHOIOrHYecKas IIKaaa: d0HBI,
3pBbl, IEPUOJIBI, FTIOXU.

Havanphbple sTanbel opraHumdeckoi sBostonuu. [losiBieHHe W HBOMIOLMS TEPBBIX KIETOK.
Opomonuss  Merabonu3Ma. Bo3HukHOBeHHME TmepBbIX 3KocucTeM. CoOBpeMeHHbIE MHUKPOOHBIE
OMOTUIEHKH KaK aHaJor NepBbIX Ha 3emiie coobmecTB. CTpoMaToauThl. [IpoKaproOTHl M 3yKapuOTHI.

[Ipoucxoxaenue d3yKapuoT (CUMOMOreHe3). OBOJIIOLHMOHHOE TPOUCXOKICHHE BUPYCOB.
[IponcxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3ZHUKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOUHBIX
OpPraHHU3MOB.

OCHOBHBIE 3TaIlbl BOJIIOLUHU BBICHIMX pacTeHuil. OcHOBHBIE apomMopdo3bl pacTeHuil. Brixoa
pactenuii Ha cymry. [losiBIeHre copoBBIX pacTeHHH K 3aBoeBaHUE WUMHU CylIH. CeMEeHHbIE pPacTeHHUS.
[IpouncxoxaeHre NBETKOBBIX PACTEHHIA.

OCHOBHBIE 3Talbl 3BOJIOLNHN KUBOTHOTO Mupa. OCHOBHbIE apoMOP(O3bI KUBOTHBIX. Benackas
¢dayna. KemOpuiickuii B3pbIB — TOSIBJIEHHE COBPEMEHHBIX THUIOB. [lepBble XOpAOBBIE >KMBOTHBIE.
Kuzup B Bose. DBOMONMS MMO3BOHOYHBIX. [Iponcxoxaenne ampuouit u penrwiumid. [IporcxoxaeHue
miekonuTamux W ntul. [IpuHnun xmodeBoro apomopdo3a. OcBoeHHE OECMO3BOHOYHBIMH U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTtHe xu3HM Ha 3emie IO 3paM M IEpUOAAM: apxeH, MPOTEepOo30H, Maneo30M, Me3030H,
KaifHO30H. OOmias XapakTepucTUKa KJIMMara U TeoJIoTMYecKux mpoueccoB. llosBnenue u pacuser
XapaKTepHBIX OPraHuW3MOB. YTJeoOpa3oBaHME: €ro YCJIOBUS M BIMSHHME Ha Ta30BbI COCTaB
aTMoc(hephl.
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MaccoBble BBIMHpaHMS — 3KOJOTMYECKHE KpHU3MChl mnpouwioro. IlpuumHel u cinenctsus
MaccoOBBIX BbIMHpaHUi. COBpEMEHHBI HKOJOTHYECKUH Kpu3uc, ero ocodenHoctu. IIpoGiema
COXpaHeHHs OMOpa3HOooOpa3us Ha 3emIie.

CoBpeMeHHass cuUcCTeMa OpraHu4eckoro wmwupa. I[IpuHIMIBI KiIaccuUKALMKM OpPraHU3MOB.
OCHOBHBIE CHCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

Iloprpersr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, WM. Y. Meunukos, A. 1. Onapun, Jx.
Xonpnenn, I'. Ménnep, C. Mumep, I'. FOpu.

Tabmuubl u cxembl: «Cxema ombita @. Pemu», «Cxema ompbita JI. Ilactepa mo u3ydeHHIo
camo3apokJaeHus: kusHu», «Cxema omnbita C. Mumiepa, I'. IOpu», «Ortanmel HeopraHmueckon
sBOJIIOLIMNY, «I'eoXpoHoIornUecKas mkanay, «HadaapHble STanbl OpraHMuecKoi BOOLUNY, «Cxema
o0pa3oBaHMs dyKapuoT IMyTéM cuMOHoreHesa», «Cucrema >KUBOM NpHupoabl», «CTpoeHue BUpPYycay,
«Apomopdo3bl pacteHHI», «PuHMOQUTBY, «OIHOKIETOYHbIE BOAOPOCINY», «MHOrOKJIETOYHbIE
Bozopociany, «Mxu», «llanopoTHukn», «I'o10ceMEHHbIE pacTeHU Y, «OpraHbl IIBETKOBBIX pacTEHUI»,
«Cxema  pa3BUTHS  KHBOTHOTO  MHpa», «ApomMopdo3bl  KUBOTHBIX»,  «lIpocreiimmey,
«Kumeunomnonoctuele», «llmockue depBu», «HUnenucronorue», «PbiOb», «3€MHOBOIHBIEY,
«Ipecmbikaromuecs», «lItuusp, «Maekonurarommey, «Pa3BUTHE KU3HU B apXEHUCKOM 3pey,
«Pa3BuTHE XM3HU B IIPOTEPO30MCKON 3pe», «Pa3BUTHE KM3HM B IAJICO30MCKON 3pe», «PasBurhe
KU3HH B ME3030MCKOM 3pe», «Pa3BuThe XM3HU B KailHO30MCKON 3pe», «CoBpeMEHHas cucTeMa
OpPraHUYECKOTO MHUPa».

Ob6opynoBanue: repbapuul pacTeHUN PA3JIMYHBIX OTIENIOB, KOJUIEKLMU HACEKOMBIX, BIIAXKHBIC
npenaparsl JKMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HIVIOKOXKHUX, CKEJIEThl IO3BOHOYHBIX
JKUBOTHBIX, Yydeljla ITHUL] U 3BEped, KOJUICKIIMM OKaMEHEJIOCTEH, IOJIE3HBIX MCKONAEMBIX, MYJISKU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnaa Jsa0oparopnas padora «Mogenuposanue onbsiToB Mwmepa—lOpu  no
M3YYEHHUIO a0MOTCHHOTO CHHTE3a OPraHUYECKUX COSIMHEHHI B TIEPBUIHOM aTMOCchepe.

JlabopaTopnasi padora «/3ydueHue u onyucaHne UCKOMAeMbIX OCTAaTKOB JIPEBHUX OPTraHU3MOB.

IIpakTnueckas padora «3ydeHne ocoOEHHOCTEN CTPOCHUS PACTEHUI Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «3ydeHne ocoOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IlpoucxoxaeHue 4ea0BeKka — aHTPONOreHe3

Paszpnensl u 3anaun aHTpOnoIOrui. MeTo el aHTPOIOJIOTHH.

CraHOBJIEHHE TPEACTABIECHUH O MPOMCXOXKICHUM 4YEJIOBEKAa. Pelnruo3Hsle BO33pEHHUS.
CoBpeMEHHbIE HAYYHBIE TEOPHH.

CxonicTBO yenoBeka ¢ JKMBOTHBIMU. CucTemMaTHueckoe IMosiokeHHe denoBeka. CBHUIETENbCTBA
CXOACTBa YEJIOBEKa C JKUBOTHBIMU: CPaBHUTEIBHO-MOP(OJOTUYECKUE, SMOPHOJIOTHYECKHE,
¢uznonoro-6uoxuMuUecKkue, nopeaeHdeckne. OTIUUNs YeaoBeKa OT JKUBOTHBIX. IIpsMoxoxkaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOH CUTHAJIBHOW CUCTEMBI.

JBuxymue cuibl ((hakTopbl) aHTpOIIOTeHe3a: Ouojormyeckue, couuanbHble. COOTHOIIEHUE
OMOJIOTUUECKHUX U COITHATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauu aHTpororeHe3a. PaHHMe yenoBekooOpa3Hble 00€3bSHBI (IMPOKOHCYNbI) H
paHHUE TOHTHUIBl — OOIIME NPEAKH YelOBEeKOOOpasHBIX 00€3bsiH U JIOACH. ABCTPAJONUTEKH —
JNBYHOTHE TpeAKH Jroned. YermoBeK yMenblil, NEpBblE€ M3TOTOBICHUS Opyaud Tpyna. YemoBek
MPSMOXOJALINI U NEepBBIA BBIXOA JrofeH 3a npenensl Adpuku. Yenosek reinensoeprekuii — oommit
IIPEIOK HEAHJEPTaIbCKOr0 YEJIOBEKAa M YE€JIOBEKa pa3yMHOro. YenoBeK HEaHJEPTaIbCKUN KaK BHJ
JIOJEHW XOJIOAHOrO Kiaumara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JEHUCOBCKHM YEIOBEK,
OCBOEHHE KOHTHMHEHTOB 3a npeaenaMu Adpuku. [laneoreneTnka u najieoreHoOMHKa.
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OBOJIIONHMST  COBPEMEHHOTO YeJOBeKa. ECTeCTBEHHBI OTOOp B MONYMSAIUSIX YeETOBEKA.
MyTanoHHbIH mporecc U nonumMopdusMm. [lomynsiuoHHbIe BOJHBI, Apei¢ TeHOB, MHUTrpanus U
«3¢deKT OCHOBATEINS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonarue o pace. bonbinme pacel: eBporieonHast (€Bpa3uiickas), aBcTpaso-
HerpouaHas (9KBaTopHabHas), MOHIOJIOUAHAsA (a3uaTCKO-aMepuKaHCcKas). Bpems u nytu paccenenus
4yelloBeKa 10 IuraHere. ENMHCTBO denoBedeckux pac. HaydHas HECOCTOATENBHOCTH pacusMa.
[TprcmocoOIeHHOCTh YeIOBEKa K Pa3HBIM YCIOBUSAM OKPYXKAroIIe cpepl. BiusHue reorpadguaeckoit
cpeab! U Apeiida reHoB Ha MOP(HOJIOTHIO M (PU3HOJIOTHIO YETIOBEKA.

MexaucUuIUIMHApHbIE  MeTOoAbl B (u3M4yeckod  (OMOIOrMYecKod)  aHTPOIOJIOTHH.
OBOJIIOIIMOHHAsL aHTPOIOJIOTHS U IaJ€OAHTPOIIOJIOTHUS YEJIOBEUECKUX Momyisiuil. buocounanbHbie
HCCIIEIOBaHMs MpUPOAbl yenoBeka. VccnenoBaHue KO3BOMIONMM OMOJIOTMYECKOTO U COLMAIBHOTO B
YEIJIOBEKE.

JdemoHcTpaumuu

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

Tabmuupt u  cxembl: «MeTonbl — aHTpomnoysioruu»,  «['OJOBHOM  MO3T  YEJIOBEKay,
«YenoBekooOpazHble 00e3bsiHb», «CKeJNeT 4YeIoBeKa M CKeJeT IIUMMaH3e», «PyIuMeHThl Hu
aTaBU3MbI»,  «JIBMKyIIME  CHUJIBl  AHTPONOIrEHe3a»,  «OBOJIOLUOHHOE  JPEBO  YEJIOBEKa»,
«ABcTpasionuTek», «4HemoBek ymenblin», «UenoBeKk NpIMOXOAAIIMIY, «JICHUCOBCKHM YEIIOBEK»
«Heanpepranbup», «KpomanboHup», «lIpenku uenoBeka», «ITambl 3BOJIIOLUU YelloBeKa», «Packl
YEJIOBEKAY.

OOGopynoBaHue: MyJISDKM OKaMEHEJIOCTeH, HpPEeIMETOB MaTepHalbHOW KYJIbTYPbl IPEIKOB
4eloBeKa, penpoaykiuu (dotorpadun) KapTHH ¢ MHQPOJOTUICCKUMH U OMOJICHCKUMHU CHOKETaMU
MIPOUCXOXKACHUS YeToBeKa, (hoTorpaduu HaXOAOK UCKOTIAEMbIX OCTATKOB UEIOBEKA, CKEJIET YeIOBeKa,
MOJIEJIb YEpEIla YeI0BeKa U Yepena HIMMIIaH3€, MOJIEIb KUCTH YEJI0BEKAa U KMCTH IIMMIIaH3€, MOJEIN
TOpCca IPEJKOB YEJIOBEKA.

JlabopaTopHas padora «/3yuenne ocoOCHHOCTEH CTPOCHHS CKEJIeTa YEJIOBEKa, CBSI3aHHBIX C
MPSIMOXOKJICHUEM.

IIpakTnyeckas padora «/3ydeHne 3K0JIOTHYECKUX aJaNTallMi YEIOBEKay.

Tema 6. JxoJiorusi — HaAyKa 0 B3aHMOOTHOIICHHSIX OPraHM3MOB M HAJOPTraHM3MEHHBIX
CHCTEM C OKpPYKallei cpenoi

3apoxaeHue u pazButue sxkojioruu B Tpyaax A. 'ymOonbara, K. @. Pynwe, H. A. CeBepriosa, O.
I'exkens, A. Tencnu, B. H. Cykauépa. Paznens! n 3amaum 3xonoruu. CBsA3b DKOJIOTUU C APYTHMHU
HayKaMH.

Metonpl skonoruu. lloneBele HaOmoOAEHHA. OKCHEPUMEHTHl B 3KOJOTHMHU: MPUPOJIHBIE H
naboparopHble. MopaenupoBaHue B HKOJIOTMU. MOHUTOPUHI OKpY’Kalolled Cpebl: JOKAJIbHBIH,
PErMOHANBHBIN U TI00aTbHBIN.

3HaueHUe HKOJIOTMUECKUX 3HAHUU JUISl 4EJI0BEKa. DKOJOTMYECKOE MUPOBO33PEHHE KaK OCHOBA
CBSI3€M YenoBeYecTBa C MNpUPOJoH. POpMUPOBAHUE HSKOJOTMYECKOW KYJIBTYPhl M JKOJIOTMYECKOU
IPAMOTHOCTH HACEJICHMUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ym6ombar, K. @. Pynase, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmupr u cxembl: «Pa3nensl skojorun», «MeTonasl sKojorum», «CxemMa MOHUTOpPUHTA
OKPY>KaIOILEN CPeabD».

JlabopaTopnasi padora «/3ydeHre METO10B IKOJIOTUYECKUX UCCIIETI0BAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS
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Okonorndyeckue (hakTopel U 3aKOHOMEPHOCTH MX aAedcTBHs. Kiaccudukanus sKOI0rHYecKux
¢dakTopoB: abuoTHueckue, OuoTHyeckue, aHTpororeHHsle. OOmMe 3aKOHOMEPHOCTH JCHCTBUS
skonoruueckux QaxrtopoB. IlpaBuno mumammyma (K. Hlnpenrens, 0. JIubux). TomepaHTHOCTS.
OBpUOMOHTHBIE M CTEHOOMOHTHBIE OPI'aHNU3MBI.

AbGuotndeckue (aktopbl. CBer Kak 3Koyiormueckuii (akrtop. JleiicTBHE pa3HBIX Y4acCTKOB
COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOIMUYECKUE IPYIIbl PACTEHUM M )KUBOTHBIX 110 OTHOLIEHHIO
K cBery. CurHasibHas poJib cBeTa. @OoTONneproIu3M.

Temneparypa kak »skojoruueckuil Qaxrop. JlelicTBMe TemmepaTypbl Ha OpPIaHU3MBI.
IToiKuIOTEPMHBIE U TOMOMOTEPMHBIE OPIraHU3MBL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxnocTts Kak skojoruyeckuit gpaxtop. [Iprcrnocobienns pacTeHuit K MoIepKaHnuio BOAHOTO
Oanmanca. Kmaccudukamust pacteHuil mo OTHOWIEHMIO K Boje. [IpucrmocoOieHus >XUBOTHBIX K
MU3MEHEHHUIO BOJHOIO PEKUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3/YILHAs, IIOYBEHHAas, IJIyOMHHAs
MOJIOYBEHHAs, BHYTPUOpPraHU3MeHHasA. DU3NKO-XUMHUYECKHE OCOOEHHOCTH cpel OOuTaHus
opranu3moB. [IpucnocoOiaeHust OpraHu3MoB K KU3HU B pa3HbIX Cpelax.

buonornueckue putmel. BHemHue m BHyTpeHHHE pUTMBL. CyTOUHBIE M TOIAUYHBIE PHUTMBI.
ITprucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HH.

XKuznennsie ¢opmbl opranuzMoB. lloHsTne o >xu3HeHHOW (opme. JKusHeHHbIe (HOpMEI
pacTeHMii: JepeBbsl, KYCTapHUKH, KyCTapHUYKH, MHOTOJIETHUE TpPaBbl, OIHOJETHHE TPAaBBl.
Xuznenusle GOpMbI KUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI, a3pOOHOHTBI. OCOOEHHOCTH CTPOSHUS U
o0Opa3a K1U3HH.

buotnueckue Qaxtopel. Bunbl OMOTHYECKHX B3aWMOJCHCTBUN: KOHKYPEHIIHS, XHIHHYECTBO,
cumbuo3 u ero ¢opmsel. Ilapasutusm, koomepainusi, MyTyajau3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckue B3ammonericTBus (Tomuueckue, (opudeckue, (adbpuueckue).
3HayeHHe OMOTHYECKUX B3aMMOJAEWUCTBUI IS CYIIECTBOBAHUS OPraHU3MOB B Cpele OOMTaHUS.
[IpuHIMI KOHKYPEHTHOTO UCKIFOUEHHUS.

JdemMoHcTpanuu

Tabmuupel u cxemel: «Okosorndyeckue (akTopsl», «CBETOBOM CIEKTp», «IKOJIOTMUYECKHUE
IpyNINbl JKUBOTHBIX 110 OTHOUIEHMIO K CBETY», «TEIUIOKPOBHBIE XUBOTHBIEY, «XOJOIHOKPOBHBIE
KUBOTHBIEY», «DU3NONOTMUECKUE aJanTaluyd >KUBOTHBIX», «Cpeapl OOWTaHHS OpPraHU3MOBY,
«buonornueckue putmbl», «KuzHeHHble (opmbl pacTeHUi», <«Ku3HeHHBbIE (OPMBI KUBOTHBIXY,
«OJKOCHCTEMA UIIMPOKOJIMCTBEHHOIO Jieca», «IDKOCUCTEMA XBOHHOro jeca», «llemm nuTanusy,
«XumHun4ectBoy, «Ilapazutuzm», «Konkyperuus», «Cumonos, «KomMmeHncanuzm.

O6opynoBanue: repOapuu paCTEHUN U KUBOTHBIX, MPUCTIOCOOIICHHBIX K BIMSIHUIO PA3IMYHBIX
9KOJIOTMUECKUX (PAKTOpPOB, repbdapuu CBETOIIOOMBBIX, TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PAaCTEHU,
CBETOJIIOOMBBIE, TECHETIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PAcTE€HUs, repOapuu U KOJJIEKIUH
TEIUIONIIOOMBBIX, 3UMOCTOMKUX, MOPO30YCTOWYMBBIX pacTE€HHH, dydenaa NTUI[ U 3Bepei, repbapuu
pacTeHuii, OTHOCSIIUXCS K TurpoduraMm, kcepopuram, mMe3opuTamM, KOMHATHbIE PACTEHUS AAHHBIX
rpymnMn, KOJJIEKIIUU XKMBOTHBIX, OOMTAIOMIMX B Pa3HBIX cpeAax, repOapuu M KOJJIEKIUU pacTeHUH U
KMBOTHBIX, 00JIQ/IAlOLINX YepTaMH MPHUCIIOCOOIIEHHOCTH K CE30HHBIM M3MEHEHHSM YCIIOBHM >KH3HHU,
repOapiy U KOJUIEKIIMU PACTEHUN U )KMBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (POPM, KOJUIEKIIMU KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOAECHCTBUSIX.

JlaGopaTopHas padora «BrisiBiIeHHE TPUCTTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETA.

JlaGopaTtopHass pabGora «BpusiBieHHE TOpPUCHOCOONEHUMH  OPraHU3MOB K  BIIMSHUIO
TEMIIEPATYPHI».

JlabopaTopHasi padoTa «AHaATOMHUYECKHE OCOOCHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.
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Tema 8. JkoJiorusi BUA0B U MOMYJISI U

DKOJOTHYECKHE XapaKTepuCcTUKu momymsnud. [lonmymnsius kak Ouonorndeckas cuctema. Poib
HEOJIHOPOJHOCTH Cpeibl, Pu3ndecknx 0apbepoB U OCOOCHHOCTEH OMOJIOTHH BUAOB B (DOPMUPOBAHHUH
MPOCTPAHCTBEHHON CTPYKTYypbl mnonyisuuid. OCHOBHBIE IOKAa3aTENM MOIMYNIALMUA: YHCIECHHOCTb,
IUIOTHOCTh, BO3PAacTHAasi M MOJIOBAsi CTPYKTYpPa, POXKIAEMOCTb, MPUPOCT, TEMIl POCTA, CMEPTHOCTb,
MUTpaIusi.

DkoJjioruueckas CTpykTypa mnonyisuud. OLEHKa YHUCIEHHOCTH mnonyisuuu. JluHamuka
nonyisiuu U e€ perynsiuus. buotumdeckuil moreHuuan nomyssiuu. MojenupoBaHHE TUHAMHUKU
nonyisituu. KpuBblie pocta uncieHHOCTH nomynsiuu. KpuBbie BbDKUBaHUS. Perymsmus yucieHHocTu
MOMYJISIIHAN: poJib ()aKTOPOB, 3aBUCAIINX W HE 3aBUCIIUX OT IUIOTHOCTU. DKOJOTHYECKHE CTPATETHH
BU0B (I- u K-cTparerun).

[Tonsstue 00 oSKojorMueckod HUIIE BUAa. MecrooOutanue. MHoOromepHas MOICIb
skosiorndecko Humu Jx.M. XarunHcona. Pa3mepbl skosiornueckoil Humu. IloTeHnumanbHas u
peann30BaHHAs HUIIIU.

Bung kak cucrema mnonyisiuuid. Apeansl BUAOB. Buabl M MX KMU3HEHHBIE CTPATETUU.
DKOJOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUS U MUTpAIMil )KUBOTHBIX. bronornueckue MHBa3WU 4yKEPOIHBIX
BH/JIOB.

JdemMoHcTpanuu

IToptpet: dx. N. XaTunHCOH.

Tabnuipl U cxembl: «IKOJOTMYECKHUE XapakTEepUCTUKHU momynsuny, «lIpocTtpancrBenHas
CTPYKTYpa MOMyJsiun», «Bo3pacTHbie mupamMuabl Tonyasiun», «CKOPOCTh 3acelIeHHs] TTOBEPXHOCTH
3emMuiH pa3InuyHbIMU OpraHu3MamMmuy, «Mojens sxonorudeckoit Humm Jx. Y. XarunHconay.

Ob6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUHU KUBOTHBIX.

JlabopaTopnas padora «IIpucrnocoOieHus ceMsH paCTEeHUN K paCCENCHUIO».

Tema 9. Jkoj10rus CO001IECTB. IKOJOTMUECKUE CUCTEMBI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3M MEXJy OpraHu3Mamu B
ouoreHo3se.

Dkocuctema kKak oTkpbiTas cucrema (A. J[x. Tencnu). @yHKIMOHATBHBIE OJIOKU OPraHU3MOB B
9KOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PeIyIeHThl. Tpodudeckue ypoBHHU. Tpoduueckue 1enu u
cetu. Abuotndeckue 610k skocucteM. [1ouBbl U Uikl B skocuctemMax. KpyroBopoT BemecTs 1 MOTOK
SHEPTUH B SKOCUCTEME.

OcHOBHBIE TIOKa3aTelu 3KOCHUCTEMbl. buomMacca W mOpoAyKIus. DKOJIOTMYECKUE MUPaMUIbI
qrces, OnomMacchl U SHEPruu.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu. HampaBieHHBbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIlecCuu. [lepBUUHBIE U BTOPUYHBIE CYKIIECCUH M X MPUUUHBIL.
AHTpOIIOTeHHbIE BO3/IEHCTBUS Ha cykueccuu. KimnmakcHoe coobiiectBo. buopaznooOpasue u nmoiHoTa
KpyTroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupomHbie 3KOCUCTEMBI. JKocucmemvl 03€p U peK. IDKocucmemvl Mopell U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, Ny CHblHb.

AHTpPOTIOTEHHBIE ~ 3KOCHUCTEMBI.  Arposkocucrema.  ArpoueHo3.  Pazmuuus  Mexnay
AHTPOIIOTCHHBIMH U MIPUPOTHBIMHU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas ¢iopa u ¢ayHa.
CuHaHTpomnu3aius TopoAckoi (aynsl. bruonorndyeckoe U X034HCTBEHHOE 3HAYEHUE arPOIKOCHCTEM U
ypOOIKOCUCTEM.
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3aKkOHOMEPHOCTH (HOPMHUPOBAHMS OCHOBHBIX B3aWMOJICHCTBUM OPraHU3MOB B JKOCHCTEMax.
Ponv xackaonozo sgpgpexma u 6u008-30upukamopos (knouedvlx 6uU008) 6 QYHKYUOHUPOBAHUU
skocucmem. IlepeHOC BSHEpPruM M BEIECTB MEXAY CMEXHBIMU 3KOCHCTEMaMH. Y CTOMYMBOCTh
OpPraHU3MOB, MOMYJISINI U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M AHTPOIIOT€HHBIX BO3ICHCTBHIA.

Mexanuzmvl 6030eticmsust 3a2psA3sHeHUll PA3HbIX MUN08 HA CYOOP2AHUZMEHHOM, OP2AHUIMEHHOM,
NONYNIAYUOHHOM U IKOCUCTNIEMHOM YPOBHSAX, OCHOBbI IKOIO2UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8o30eticmaus. MeToJ0JI0THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT'€HHBIX 3KOCUCTEM.

JdemoHcTpauuu

[Toptpert: A. Ix. Tencnu.

Tabmumer 1 cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCHCTEMAa IIUPOKOIMCTBEHHOTO Jiecay,
«JKxocucTeMa XBOHMHOro Jeca», «DOyHKUHOHAJIbHbIE TIPYNIbl OPraHU3MOB B 3KOCUCTEME,
«KpyroBopot BemiecTB B 3xocucteMey, «Llenu nuranus (nmacToUIHas, I€TPUTHAS)», « IKOJIOrHIecKast
nupaMmia qucen», «JKojorndyeckas nupamuga O0MoMaccel», «IKOJOTHYEcKass MUpaMUAa SHEPTUN,
«O6pazoBanne Oomnora», «llepBuuHas cykueccusi», «BoccTaHOBIEHHE Jieca TMOCIE MOXKapay,
«JKocucTeMa o03epa», «ArpoueHos», «KpyroBopoT BeLIECTB M INOTOK SHEPIUU B arpoleHO3e»,
«[Ipumepsr ypbosKocHCTEM).

Ob6opynoBanue: repdapuu pacTeHUi, KOJJIEKIIUN HACEKOMBIX, Uydelia MTUI] U 3Bepel, repbapuun
KYJIBTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBAPUYM KaK MOJIEITb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOo3KOCHUCTEMBI.

JlabopaTopuasi pa6ora «/3yueHue pa3sHOOOpa3us MEITKUX TOYBEHHBIX WJIECHHUCTOHOTHUX B
Pa3HbIX HIKOCHCTEMAX).

JIKCKYypeusi «IKCKypcuss B TUIHMYHBIA OuoreorneHo3 (B 1ayOpaBy, Oepes3HsK, €IbHUK, Ha
CYXOJI0JIbHBIN UM TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeus «IKCKYpCUs B arpo3KOCHCTEMY (Ha TOJIe HIIM B TEIUIMYHOE XO3SICTBO).

Tema 10. buocdepa — rinodanbHas 3kocucTEMA

buocdepa — obmerianerapHas 000104ka 3eMITd, T/I€ CYIIECTBYET WM CYIIECTBOBAIA JKU3Hb.
PazButue npexacrasnennit o 6mocdepe B Tpynax 3. 3rocca. Yuenue B. . Bepuaackoro o 6uocdepe.
O6nactu 6uocdeps! u €€ coctas. XKuBoe BemecTBo 6Mocdepsl U ero QyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUA Ouocdeprl. OcoOeHHOCTH OHocepbl Kak I100anbHOM
sKocucTeMbl. /[uHammueckoe paBHoBecue B Ouocdepe. KpyroBoporsl BemecTs 1 OMOre0XMMHUECKHE
LUKJIIBI (YriiepoJia, a30Ta). PUTMHUHOCTS sBJIeHUH B Onocdepe.

3oHanbHOCTh Ouochepsl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJApa, XBOWHBIE Jieca,
CMELIaHHblE ¥ UIMPOKOJHMCTBEHHBbIE Jieca, CTENH, CaBaHHbI, IYCTBIHM, TpPOINHUYECKHE Jieca,
BBICOKOTOphs. Kimnmar, pacTuTenbHbIN U )KUBOTHBINA MUP OMOMOB CYIIIH.

CtpykTypa M (YHKIHS >KMBBIX CHCTEM, OI[EHKAa X PECYpCHOr0 MOTEHIMana U OMOoCQepHbIX
GbyHKIHi.

JdemoncTpanuu

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

Tabmuubr u cxemsl: «l'eochepsr 3emmm», «KpyroBopor azora B mpupoae», «Kpyrosopor
yriepoga B mpupojae», «KpyroBopor kuciaopoma B mpupoze», «KpyroBopoT BOIbI B HpPUPOAEY,
«OcHoBHBIE OMOMBI cymny, «Kmumarndeckue mosica 3emun», «TyHzapay, «Taiira», «CmemaHHbII
necy, «lllnupokonucTBeHHbIN Jecy», «CTtenby, «CaBanHay, «IlycTeiHa», « Tponuyeckuit necy.

ObopynoBanue: repoapur pacTeHUN pa3HbIX OMOMOB, KOJUIEKITUH KHBOTHBIX.
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Tema 11. YesioBek U OKpYy:Kaomas cpeaa

DKOJOTrHYecKre KPU3UChl M UX NMpU4YrHBL. Bo3naeilicTBue yenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHe BOJHOW cpenpl. OXpaHa BOJHBIX PECYpPCOB.
Pa3pymenue nouBsl. OXxpaHa NOYBEHHBIX pecypcoB. MI3mMeHeHue KiinMara.

AHTpOINIOreHHOE BO3/CHCTBUE HA PACTUTENBHBIN U KUBOTHBIN Mup. OXpaHa pacTUTENBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE NMPHHIHUIBI OXpaHbl mpupoabl. KpacHsie kaHuru. Ocobo oxpaHsiembie
npupoanslie Teppuropun (OOIIT). borannueckue cazbl U 300JI0THUECKUE TTAPKH.

OcHOBHbIE MPUHIUIBI YCTONYMBOIO Pa3BUTHUS UEJIOBEUECTBA M MpUPOABL. ParroHanibHOE
MPUPOIONOIB30BaHUE U COXpaHEHUE OUOIIOrMYECKOro pasHooOpasus 3emin. O01ue 3aKOHOMEPHOCTH
TJI00ATBHBIX JKOJOTHYECKUX KpHU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPHU3MCAa M €r0 BEpPOSTHBIC
IIOCJICAICTBUSI.

Pa3BuTHe METOJOB MOHMTOPHMHIA Pa3BUTHUS OMACHBIX TEXHOTCHHBIX MporeccoB. Cucmemuvlie
uccre0osanuss nepexooa K  pecypcocbepezaroujeri U KOHKYPEHMOCHOCOOHOU — SHepeemuxe.
Buonoeuueckoe pasnoobpasue u ouopecypcwi. Hayuonanvnvie ungopmayuonnvie cucmemul,
obecneuusarowue 00Cmyn K uHgopmayuu no coOCMosSHUIO OMOenbHblX U008 u sxocucmem. OcHoBbl
9Kopeaburumayuy dKocucmem u cnocobos 6opvowl ¢ buonogpedcoeHuamuy. PekoHcmpyKyus MopcKux
U HA3EMHBIX IKOCUCTEM.

JdemMoHcTpanuu

Tabmuuer n cxemsl: «3arpsisHeHHE aTMoceps», «3arpsi3HEHHE THAPOChEphl», «3arps3HeHHe
nouBbl», «llapHukoBbiii 3ddexT», «Ocobo oxpaHsemMble TPUPOIHBIE TeppUTOpUM», «Moaenu
YIPaBISIEMOTO MUPAY.

Oo6opynoBanue: (ororpaduu oXpaHSIEMbIX pAacTEHUH W KUBOTHBIX KpacHoil kHurm Poccmiickoit
®enepaunn, KpacHol KHUTH perHoHa.

24



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOI'MN HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pe3yiIbTaTaM OCBOCHHUS OOYYAIOIIUMUCS MPOrpaMm
cpeaHero o01ero o0pazoBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B crpykType JHMYHOCTHBIX pE3yJbTaTOB OCBOEHHUS NIPOrpaMMbl IO OWOJIOTMH BbIAEIEHBI
CJIEYIOIIME COCTABJISIONINE: OCO3HAHUE O0yUYaIOUUMUC POCCUNCKON TPaXKIaHCKOM UACHTUYHOCTU —
TOTOBHOCTU K CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIPEACNCHUIO, Haluyue MOmusayuu K
00y4eHHI0 OWOJIOTHH, YeleHanpasieHHoe passumiue BHYTPEHHHX YOSKICHHMH JMYHOCTH HA OCHOBE
KITIOYEBBIX IIEHHOCTEH W MCTOPHUYECKUX TPAJAULUI Pa3BUTHSA OMOIOTHUECKOTO 3HAHUS, 20MOBHOCHb U
cnocobHocms 00YYaIOIUXCSl PYKOBOJACTBOBATHCA B CBOEU JAEATEIBHOCTU II€HHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAMM, TMPHUCYUIUMH CHCTeME OHOJIOTUYECKOTrO0 OO0pa30BaHUA, HaAIUuyue HNPABOCOIHAHUSA
HKOJIOTHYECKOH KYIBTYPBI, CHOCOOHOCMU CMABUMb IEIHA U CTPOUTH KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOSHHUS NPOTPAMMbI 1O OHOJIOTHHM JOCTUTAIOTCS B EIUHCTBE
y4eOHOW U BOCHUTATEIbHOM [EATEIBHOCTH B COOTBETCTBHHM C TPAJAULUOHHBIMU POCCUUCKUMU
COLIMOKYIIbTYPHBIMH, HUCTOPHYECKHMMH U JIyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH, NPUHATHIMU B
o0IIecTBE TpaBWIAMH W HOPMaMH TIOBEICHHUS M CIIOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHHS M CAMOPA3BHUTHUS, PAa3BUTHA BHYTPEHHEHW TO3UIUU JIMYHOCTH, MATPHOTH3MA H
YBOXKEHUA K 3aKOHY W MPaBOMOPSAKY, YETOBEKYy TpyAa W CTapuieMy [OKOJICHHIO, B3aMMHOIO
yBa)KEHHUS, OEPEKHOT0 OTHOUICHHS K KyJIbTYpPHOMY HACIEAUI0 M TPAAMIMUSIM MHOTOHAI[MOHAIHHOTO
Hapoza Poccuiickoi @enepannu, Npupoae U OKPYKAKOIIEH cpee.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUS Y4eOHOTO mpeamera «bBHONOTHS) TOIDKHBI OTpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolMXxcs PYKOBOJACTBOBAThCA CHOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpMEHTAllMii, MO3UTHUBHBIX BHYTPEHHHX YOEKICHUH,
COOTBETCTBYIOLINX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO
OIbITa W ONBITA AEATEIHHOCTH B MPOIECCE PeaH3allid OCHOBHBIX HANpaBJICHUIH BOCIHTATEIHHOMN
JesTeIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpakIaHCcKOro BOCIMTAHMSA:

C(OPMHPOBAHHOCTH TPAXKIAHCKON MO3UIMK 00yUJarOMIEerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO O0IIECTBa;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX IIPaB U 00s13aHHOCTEHN, YBa)XKEHUE 3aKOHA U ITPABOINOPSIKa;

TOTOBHOCTh K COBMECTHON TBOPUYECKOW JESTENbHOCTH NPU CO3JaHHM Y4YEOHBIX MPOEKTOB,
pelneHnn ya9eOHBIX 1 MTO3HABATEIBHBIX 3a71a4, BEITIOJTHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CTIIOCOOHOCTH OTPEAETATh COOCTBEHHYIO MO3MIIMIO TI0 OTHOIICHUIO K SIBICHHSIM COBPEMEHHOM
KHU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JEHCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aMMOJICHCTBHSA
JFO/IeH C pa3HBIMHU YOCKACHUSMH, KYJIbTYPHBIMHU IIEHHOCTSIMHU W COLMAITBHBIM TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B TMPOIECCE COBMECTHOTO BBIIOJHEHHS  YYEOHBIX,
MO3HABATENbHBIX U HCCIEI0BATENbCKUX 3a/1a4, YBRXUTEIBHOTO OTHOIIEHHS K MHEHHUIO ONIOHEHTOB
pu 00CYXIE€HUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHMS;

TOTOBHOCTH K TYMaHHUTApHOH 1 BOJIOHTEPCKOM NIEATETHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMSA:
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c(hOPMHUPOBAHHOCTh POCCUUCKOW TPaKTAHCKOW HMICHTHYHOCTH, MAaTPUOTH3MA, YBaKEHHUS K
CBOEMY HapoJ1y, 4yBCTBa OTBETCTBEHHOCTH Ilepen PonuHOMN, ropaocTy 3a CBOW Kpail, cBoro Ponuny,
CBOM A3BIK U KYJIbTYPY, IPOIJIOE U HACTOSALIEE MHOTOHAI[MOHAIbHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILLIECHHE K MPUPOJHOMY HACIEAUI0 M IMAMATHUKAM HPUPOIBI, AOCTUKEHUIM
Poccun B Hayke, uCKycCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIOCOOHOCTh OLIGHUBATh BKJIAJ POCCHICKHX YUEHBIX B CTAaHOBJICHHE W Pa3BUTHE OMOJIOTHH,
MMOHVMAHUS 3HAYCHHS OMOJIOTUHU B IMO3HAHWUU 3aKOHOB MIPHUPOJIBI, B )KU3HH YEIIOBEKA U COBPEMEHHOTO
00I11eCTBA;

ujeitHas yoexkIEHHOCTb, TOTOBHOCTh K CyXeHHIO U 3amure OTeyecTBa, OTBETCTBEHHOCTH 32
ero cyanoy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHHMBATh CUTYAIlMI0 M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSACH Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3/IaHHI0 CEMbHM HA OCHOBE OCO3HAHHOIO
MPUHATUS HUEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAuLUsAMU HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas SCTETHKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOIIMOHAIIBHOTO BO3JACHCTBUS KUBON MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B PA3HBIX BUJAX MCKYCCTBA, CTPEMJICHHE MPOSIBIISITH KaueCcTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pusznuyeckoro BocnuTaHus, GOPpMHUPOBAHUSA KYJIbTYPbI 310POBbS U 3MOLHOHAJBHOIO
os1aromosty4ms:

MOHMMAaHUE W pean3alus 3J0pOBOro M 0Oe30macHoro obpasza >KWM3HU (3A0POBOE IMHTAHHE,
COONIOICHNE TUTHEHUYECKUX TPaBHJI U HOPM, COATAaHCUPOBAHHBIA PEXUM 3aHATHH U OTHBIXA,
perynspHas (u3HUecKas aKTHBHOCTB), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHHUE [IEHHOCTH MPaBWJI MHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0€30MacHOr0 MOBEIEHUS B
CUTYALUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHWE TIOCIEICTBUA U HENPUATUS BPEIHBIX TPUBBIUEK (YIMOTPEOICHHS] aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TpyaoBOro BocnuTaHuUs:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYIOT00HE;

TOTOBHOCTh K AKTHUBHOM JE€ATEIbHOCTH TEXHOJIOIMYECKOM M COIMAJIbHOW HaIpaBIECHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHATH TaKyIO J1€ATEIbHOCTD;

UHTEpEC K pas3IudHbIM cdepaM mpodeccuoHalbHON NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOpP Oynyiiel mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JI0rM4eCcKOro BOCIIMTAHMS:

9KOJIOTMYECKH II€JIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HMCTOYHMKY >KM3HH Ha 3emIe,
OCHOBE €€ CYILIECTBOBAaHMS;

MOBBIIIICHUE YPOBHA OKOJOTHMYECKOHW KYIbTYphl: TPUOOpPETEHHE ONbITa IUITAHWPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUH JJIsl OKPYKaIOIIEN Cpeibl;

26



OCO3HaHME ITI00AIBHOTO XapaKTepa 3KOJIOIHYECKHX MPoOIeM U IyTel UX PeLIeHNUs;

CIOCOOHOCTh MCHOJIBb30BaTh MPUOOpETaeMble MPH U3yYCHUHM OWOJIOTHH 3HAHHMS M YMEHUS NpU
pemieHnH Mpo0JieM, CBS3aHHBIX C PALMOHAIBHBIM TMPHUPOIONOIB30BaHUEM (COOMIOIEHUE TPaBHII
IIOBE/ICHUS B IIPUPOJIC, HAIIPABJICHHBIX HAa COXPAaHCHHE PABHOBECHUSA B DKOCHCTEMAaxX, OXpaHy BHUIOB,
IKOCUCTeM, OMocdephl);

AKTUBHOE HEINPUATUE JECUCTBUH, NPUHOCALIUX BpEl OKPYKAIOLICH NPUPOJHOM Cpele, yMEHue
MIPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPHUHUMACMBIX JCHCTBHHA U
IIPEIOTBPALLATD HUX;

HaJIM4YUE€ PA3BUTOTO SKOJOTMYECKOTO  MBINUICHUS, OKOJOIMYECKOM KYyJBTYpbI, OIIBITA
JESITEIbHOCTH 3KOJIOTUYECKON HaIlPaBJIEHHOCTH, YMEHMSI PYKOBOJICTBOBATHCSI MU B II03HABATEIbHOM,
KOMMYHHMKATUBHOW M COLUAIbHON IPAKTUKE, FTOTOBHOCTU K YYaCTHIO B IPAKTUYECKOU JESITEIbHOCTU
JKOJIOTMYECKOH HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyK{ U OOIIECTBEHHOM MPaKTHUKH, OCHOBAHHOTO Ha JUAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEpLICHCTBOBAHUE SI3bIKOBOM W YHUTATEJIbCKOW KYJBTYpbl KaK CpEICTBa B3aUMOJIEHCTBUSA
MEX/1y JIFOJIbMU U TIO3HAHUSI MUPA;

NMOHMMaHue crenu(uku OWOIIOTMM Kak HayKd, OCO3HaHHs €€ poimu B (hopMupoBaHUH
palMOHAIBHOI'O HAyYHOI'O MBIIUIEHUS, CO3/IaHUM LIEIOCTHOTO IPECTaBICHNUs 00 OKpYXKaloIIeM MUpe
KaK O €IUMHCTBE HIPUPObI, YEJIOBEKAa M OOLIECTBA, B MO3HAHUM INPHUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny npodyieM COXpPaHEHUs IPUPOJIHOIO PABHOBECUS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU JUIS COBPEMEHHOH IIMBIIIM3AINH: 00€CIIEYeHUsI HOBOTO
YPOBHS pa3BUTUS MEIULUHBI, CO3JaHME TIEPCIEKTUBHBIX OHOTEXHOJOIUH, CHOCOOHBIX peIIaTh
pecypcHble MpoOieMbl pa3BUTHsS 4YEJIOBEYECTBA, IIOMCKA IyTell BbIXoJa M3 II0OAIbHBIX
9KOJIOTMUECKUX Mpo0ieM U obecrneueHus Inepexofa K YCTOHYHMBOMY pa3BUTHIO, PAaLOHAIBHOMY
HCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB XKU3HU;

3aWHTEPECOBAHHOCTh B TMOJIyY€HHUM OWOJIOTMYECKUX 3HAHMHA B II€NAX IOBBIIEHUS OOIIei
KyJIbTYpbl, €CTECTBEHHO-Hay4yHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (yHKUIHOHAIBHOMN
IrPaMOTHOCTH O0y4aronuxcs, GopMUpyeMoOil Ipu N3y4eHUU OUOJIOTHH;

MMOHMMaHUE CYIIHOCTH METOJOB TIIO3HaHHUSA, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIONIBb30BaTh MOJIy4aeMble 3HAHUS JUIsSl aHaIU3a U 0OBACHEHHUS SBJICHUN OKPYKAIOIIETO
MHUpa M IPOUCXOJAINIMX B HEM M3MEHEHMH, YMEHHE JlelaTh 0OOCHOBAaHHBIE 3aKIIIOUCHHsI Ha OCHOBE
Hay4YHBIX ()aKTOB ¥ UMEIOIIMXCS TaHHBIX C LIEJIBIO MTOJIYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO MCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS JIJIsl pelIeHUs MpoOsieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE ILIEHHOCTH HAay4YHOM JEeATEJBHOCTH, T'OTOBHOCTH OCYLIECTBIATh IPOEKTHYIO H
HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY O0Opa30BaHUIO U CaMOOOPa30BAHUIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJOTUU B COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS y4yeOHoro mpenmera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHHS  MHPOBO33PEHHS  OOYHAIOMIMXCS  MEXIUCIHILTMHAPHBIE
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(MeXTpeMeTHBIC) OOIEHAYYHBIC MOHSATHS, OTPAXKAIOIINE IEITOCTHOCTh HAYYHOW KapTHHBI MHpa H
cHenu(puKy METOIOB TO3HAHHS, HCIOJIb3YEeMBIX B ECTECTBEHHBIX HayKax (BEIIeCTBO, DSHEPTHs,
SIBJICHUE, TMPOIIECC, CUCTEMa, HAy4HbIN (DaKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCIIe/IOBaHKe, HAONIO/ICHUE, W3MEPEHHUE, HKCICPUMEHT M JpPYrue);, YHHUBEpCaJIbHbIE Y4eOHBIC
neiictBus (TI03HABaTENIbHBIC, KOMMYHUKATHBHBIC, PETYISATUBHBIC), 0OeCIeunBaroniie GOpMUPOBAHNE
(YHKIIMOHATTBHOW TPAMOTHOCTH H COLMAIBHOW KOMIIETEHIIMM OOydJaromuxcs; CIHOCOOHOCTh
00yJaromuUXCcsl HCIIOJB30BaTh OCBOCHHBIC MEKIUCIMILUIMHAPHBIE, MHPOBO33PCHUECKUE 3HAHUSA U
YHHUBEpCaJIbHbIC YUCOHBIC ICHCTBHS B TO3HABATEIBHOM U COLMAIHOM NIPAKTHKE.

B pesynbrare nzydeHus OMOJIOTHU Ha YPOBHE CPEAHEr0 00IIero 00pa3oBaHus Y 00YJarOmIerocs
OyayT chOpMUPOBAaHBI TMO3HABATEIBHBIC YHHUBEPCAIbHBIC Y4YEOHBIC NEHUCTBUS, KOMMYHUKATUBHBIE
YVHHUBEpCaJIbHbIC yUeOHbBIC NEHCTBUS, PErYSITHBHBIC YHUBEPCAIbHBIC YICOHBIC NEHCTBUS, COBMECTHAS
JeSTEeTbHOCTb.

MertamnpeaMeTHbIe Pe3yiIbTaThl OCBOCHHS MPOTPAMMBI CpeHEro o0IIero o0pa3oBaHus TOJKHBI
OTpaXkaTh:

ORy1aieHNe YHMBEPCAILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO ~ (OPMYJIMPOBAaTh M aKTyallM3UpOBaTh IPOOJIEMYy, paccMaTpuBath €
BCECTOPOHHE;

WCIOJIb30BaTh MPH OCBOCHHWH 3HAHWW TPHEMBI JIOTMYECKOTO MBIIUICHUS (aHAIN3a, CHHTE3a,
CpaBHEHUs, KjIacCU(pUKAIUU, 0000IIEHNUS), PACKPBIBATh CMBICI OMOJIOTHYECKUX TOHSTHH (BBIACIATH
UX XapaKTepHBIC NIPU3HAKHU, YCTAHABIMBATD CBS3U C IPYTUMH TOHSATHIMH);

OTIPECIIATH eI ACSITSILHOCTH, 3a/1aBast TApaMETPhl U KPUTEPHUH MX JTIOCTHIKEHUS, COOTHOCHTh
PE3YNIbTAThI NEATSILHOCTH C TTOCTABIICHHBIMU IEJISIMH;

UCIIO0JIh30BaTh OMOJIOTUYECKUE MOHATHS 111 OOBSICHEHUS (PAKTOB U SIBJICHHI KHBOH IPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJICHUS (MHIAYKTUBHBIC, NICAYKTUBHBIC, 110 AHAJIOTHH), BBISBIIATH
3aKOHOMEPHOCTH W TPOTUBOPEUYUS B PACCMATPUBAEMBIX SIBJICHUAX, (DOPMYJIHPOBATH BHIBOJIBI W
3aKJTFOYCHUS,

MPUMEHSITh CXEMHO-MOJICNbHBIE CpEJICTBA ISl MPEACTABICHHUS CYIIECTBEHHBIX CBS3eH W
OTHONIICHUH B H3y4aeMbIX OHMOJOTMYECKHX OOBEKTaxX, a Takke MPOTUBOPEYUil pa3sHOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabarhiBaTh IUTAH PENICHHUS TPOOJEMBbI ¢ YIETOM aHaIN3a MMCEIOIIUXCS MaTepUaTbHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCUTh KOPPEKTHUBHI B JI€ATEIbHOCTh, OLIEHWBATh COOTBETCTBUE pE3YyIbTATOB IIENSIM,
OIICHUBATh PUCKU TOCIICICTBUN ACSITEITLHOCTH;

KOOPJIWHUPOBATh U  BHIMOJTHATH pabOTy B  YCIOBUSX PpPEaTbHOTO, BHPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TEHCTBHUS:

BJIQJICTh HABBIKAMHU y4eOHO-MCCIIECOBATEILCKON H TMPOCKTHOH JICATEeIHbHOCTH, HaBBIKAMH
paspeiieHuss mpoOsieM, CIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSTEIHHOMY IOUCKY METO/OB
pEelIeHUs MPAKTUIECKHX 3a71a4, TPUMEHEHHUIO PA3IMYHBIX METOJIOB MIO3HAHUS;

WCIOJIb30BaTh PA3JIMYHBIC BHJIBI JCATCIBHOCTH 10 TOJIYYCHHIO HOBOTO 3HAHUsA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U PUMEHEHHIO B YYCOHBIX CHTYAIIMSIX, B TOM YHCJIE MIPH CO3aHUN
y4eOHBIX U COITMAIBHBIX TPOEKTOB;

¢bopMUpOBaTh HAYYHBIA THIl MBIIUICHUS, BIAJA€Th HAYYHOW TEPMHUHOJOTHEH, KIIOUYEBBIMU
TMOHATHSIMH M METOJIaMU;

28



CTaBUTb MW (POpPMYIHpPOBaTH COOCTBEHHBIC 3aJaud B OOpa30BaTEIbHON JACATEIHHOCTH W
KHU3HCHHBIX CUTYaIUX;

BBISBJISTH IPUYUHHO-CIICJICTBEHHBIC CBS3HM U aKTyaJHU3UPOBATh 3aJa4y, BBIIBUTATh TUIIOTE3Y €€
peleHusI, HaXOJUTh apryMEHTHI Ul JI0Ka3aTelbCTBA CBOMX YTBEP)KICHHM, 3aJaBaTh MapaMeTpbl U
KPUTEPHH PELICHHUS;

aHAIM3WPOBATH TIOJYUCHHBIC B XOJI€ PEUICHUS 3a7aud Pe3yabTaThl, KDUTHUECKUA OICHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IICJICHANIPABICHHBIN TIOMCK TIepeHOCa CPEJICTB W CIIOCOOOB JCHCTBUS B
poecCHOHABHYIO CPey;

YMETb MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYIO M MPAKTUICCKYIO 00JIACTH JKU3HEICATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBHBIC ITOIXO0/IbI U PEIICHHS, CTABUTH IPOOJIEMBI H
3aJla4, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX HH(OpMAIK (TEKCTe Y4eOHOro mocoOusi, Hay4HO-
MOMYJISIPHO# JINTEpaType, OMOJIOTHYECKHUX CIIOBAPSAX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B MHTEpHETE), aHATM3UPOBATh HHPOPMAIIHIO PA3TMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHUCCKU
OIICHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

GbopMyIHpOBaTh 3ampPOCHl M TPHUMEHATh pPa3JIMYHbIE METOJbI TIPU TIOUCKE H OTOOpe
Ouosiornyeckoit nHpopMalu, HEOOXOIMMOH JIJIsl BRITIOJTHEHUS YYeOHBIX 33/1a4;

MpPUOOpPETaTh  OMBIT  WCIIOJIB30BAHUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIH30BAHMSI PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTUMalbHYO  (OpMy  MpeICTaBJICeHUS  OMOJIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKy, JUarpaMmmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

WCIOJIb30BAaTh HAYYHBIM s3bIK B KAueCTBE CpeACTBa Mpu padboTe ¢ OHOIOTHYECKOM
uH(pOpMaNMel: TPUMEHSATh XUMHUYECKHE, (U3NYCCKUE ¢ MaTeMaTHYeCKWe 3HAKU W CUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATypy, HCIOIb30BaTh W  MPeoOpa3oBBIBaTH  3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU PACIIO3HABAHMS W 3aIIUTHI HH(POpMamnmu, HHHOPMAIMOHHONH 0E30IMacCHOCTH
JUYIHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J€HCTBHSIMU:

1) oomenne:

OCYIIIECTBIISATh KOMMYHHUKAIIMKA BO BCEX Cdepax KU3HU, aKTHBHO YYaCTBOBATH B JTUAJIOTE WU
JUCKYCCHU TIO CYIIECTBY OOCYXJTaeMOi TeMbl (YMEHHE 3aJlaBaTh BOIPOCHI, BBICKA3bIBATh CYKICHUS
OTHOCHUTENILHO BBHITIOMHEHMsI TpeljaraeMoil 3ajadd, YYUTHIBATh MHTEPECHl U COIJIACOBAaHHOCTH
MO3UIIMK APYTHX YYACTHUKOB TUAIIOTA HITH TUCKYCCHUH);

pacro3HaBaTh HeBepOaJdbHBIC CpEJCTBa OOIICHUS, IMOHMMATh 3HAYCHHE COIHMAILHBIX 3HAKOB,
MIPEITOCHIIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIldd, yMETh CMST4aTh KOH(DIUKTHI W BECTH
MIEPETOBOPHL;

BIIQJIETh Pa3IMYHBIMH Crioco0aMu OOIIEHHS M B3aWMOJCUCTBUSA, MOHUMATh HAMEPEHHS APYTUX
JIOJCH, TPOSIBISITH YBAXHUTEIHLHOE OTHONIEHHWE K COOCCEHWMKY W B KOPPEKTHOW (opme
(OpMyIIMPOBATH CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JTOTUYHO U3JIAraTh CBOKO TOUKY 3PEHUS C UCIOIH30BAHUEM SI3BIKOBBIX CPECTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:
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IIOHMMaThb U HCIOJb30BATh IPEUMYILECTBA KOMAHJHOW M HWHIMBUAYAJIbHOW pabOThl IpH
peneHn OMOIOTHYECKOM MpoOIeMbl, 000CHOBBIBATh HEOOXOJUMOCTh IPUMEHEHHUS TPYIIIOBBIX (HOpM
B3aUMOJICHCTBHA IIPU PELICHNN Y4eOHOU 3a1a4H;

BbIOMpPAaTh TEMAaTHUKy U METOJbl COBMECTHBIX JEMCTBUH € y4y€TOM OOLIMX HHTEPECOB MU
BO3MOXXHOCTEH Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATD LI€JIM COBMECTHOM AESITEIbHOCTH, OPraHU30BBIBATH U KOOPIMHUPOBATH JEHCTBUS IO
€€ JNOCTH)KEHHIO: COCTAaBJIAThH ILUIAH JIEHCTBHUM, pacHpeneisiTb poiM ¢ y4€TOM MHEHUM YYaCTHHKOB,
00CyX/1aTh pe3yJbTaTbl COBMECTHOU PabOTHI;

OLIEHUBATh KAa4eCTBO CBOEr0 BKJIaJa M KaXXIOr0 y4acTHMKA KOMaHJbl B OOLIMH pe3ysibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajgaraTb HOBBIE IIPOEKTHI, OLIEHMBATh HUJEM C NO3ULUM HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETMYECKOE INOBEIACHHUE B PA3JIMYHBIX CUTyalLUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

OgiajeHne YHMBEPCAJIbHBIMHU Pery/JsiTHBHBIMU /1fiCTBUAMM:

1) camoopranu3anus:

HCIOJIb30BaTh OMOJIOIMYECKUE 3HAHUSA IS BBIIBICHUS MTPOOJIEM U UX PELCHUS B )KU3HEHHBIX U
Y4eOHBIX CUTYalHsX;

BBIOMPAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWH IEJEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUSX M IIOCTYNKax IO OTHOUICHHIO K J>KMBOW IIPUPOJE, CBOEMY 3I0POBBI0 M 310pPOBBIO
OKPYKAIOIIHX;

CaMOCTOSITENILHO OCYIIECTBIISATh 103HABATENbHYIO JI€ATEIbHOCTD, BBISBIISATH IPOOJIEMBI, CTABUTH
1 GOpMyYIHPOBaTH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYAIIHAX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C Y4ETOM HMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEINOYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO LIMPOKON SPYAUIMH B Pa3HBIX 00JACTIX
3HAHUMU, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTyalusIM, BHOCHTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHHUBATH
COOTBETCTBHE PE3YJITATOB LIEIISIM;

BJIa/IETh HABbIKAMU I103HABATEIbHOM pEeQIEKCMH KaK OCO3HAHMsI COBEPIIAEMbBIX JIEHCTBUN U
MBICIMTENbHBIX MPOIECCOB, UX PE3YyJIbTaTOB U OCHOBaHMM, HCIIOJIb30BaTh NMPUEMBI peduieKCuu s
OLIEHKU CUTYyalllH, BHIOOpA BEPHOT'O PELLICHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS 10 UX CHUXKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNbTaTOB AEATEIbHOCTH;

3) npuHATHE cedsi U IPYTHUX:

MIPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKH;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMU APYroro 4eJ0BeKa.
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MNPEIMETHBIE PE3YJBbTATHBI

[IpenmeTHble pe3ynabTaTbl OCBOCHMS cojAepkaHUs ydeOHoro mpenmera «buonorus» Ha
yrayOnEHHOM ypOBHE OPUEHTHPOBAHBI Ha obecriedeHrne NPO(UIBLHOTO OO0y4YeHHsI O0ydaromuxcst
O6uonorur. OHM BKJIIOYAIOT: cHelU(pUUEecKHe sl OMOJOTHMM Hay4YHbIE 3HAHUS, YMEHHSI M CIOCOOBI
NEHCTBUIM MO OCBOCHMIO, MHTEPIPETAUUU W MPeoOpa3OBaHUIO 3HAHUM, BUABI ACSATEIBHOCTH I10
MOJIYYCHUIO HOBBIX 3HAHUW W WX NPUMECHCHUIO B PA3UYHBIX YYEOHBIX, a TaKKe B peallbHBIX
KU3HEHHBIX cuTyalusx. [IpeqmeTHsle pe3yabTaThl IPEICTABIECHBI 110 TOAAM U3YUYEHHUS.

[IpenMerHbie pe3ynbTaThl OcBOeHUsi yueOHoro mpenmera «buonorus» B 10 knacce HOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M POJM OMOJOTHMH B CHUCTEME ECTECTBEHHBIX HAyK, B
(bOopMHpPOBaHUN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B MO3HAHUM 3aKOHOB MPUPOJBI U PELICHUU
mpo0JieM pPalMOHAIBHOTO MPUPOJONONb30BAHMS, O BKIAJE POCCUUCKHX M 3apyOexHBIX YYEHBIX B
pa3BuTHE OHOJIOTHH;

BJIQJICHHE CUCTEMOH OMOJIOTMUECKMX 3HAaHUHM, KOTOpas BKIJIIOYACT: OCHOBOIIOJIATAIOIIHE
OMOJIOTUYECKHE TEPMHHBI W TOHATHS (KW3Hb, KIJIETKA, OpPraHW3M, METaboIHM3M, TOMEOCTas,
CaMOpEeryJiilus, CaMOBOCIPOM3BEICHUE, HACIEACTBEHHOCTh, H3MEHYHBOCTh, POCT U pa3BHUTHE),
ouosornueckue teopun (kiaerounas teopus T. IlIBanna, M. Illnetinena, P. BupxoBa, XxpomocomHas
Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. Y. BaBwioBa — o meHTpax MHOroooOpasusi u
MIPOUCXOXKACHUS KYJIbTYPHBIX PAacTEHHil), 3aKOHbI (€IMHOO0Opa3usl MOTOMKOB IE€PBOrO IOKOJICHHUS,
pacilerieHusi, YUCTOThl TaMeT, HE3aBUCUMOT0 HacienoBaHus I'. MeHens, TOMOJIOTUYECKUX PSAZOB B
HacyencTBeHHoM n3menunBoctu H. 1. BaBuiosa), npuHIUIBI (KOMILIEMEHTAPHOCTH);

BJIQ/ICHUE OCHOBHBIMM METOJaM{ HAy4yHOTO I103HAHUS, HCHOJIb3YEMbIX B OHOJIOTMYECKUX
HCCIIEIOBAHUSX JKUBBIX O0BEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ICHUE, SKCTIEPUMEHT);

YMEHHE BBIJCNIATh CYIIECTBEHHbIC MPU3HAKU: BHUPYCOB, KIETOK MPOKAPHUOT U DYKApUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4Hcie OakTepuii, rpuOOB, pacTEeHUH,
KUBOTHBIX M YEJIOBEKAa, CTPOCHHSI OPraHOB U CHCTEM OpPraHOB pPACTEHUMN, KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KU3HEJEATEIILHOCTH, MPOTEKAIOIMX B OpPraHM3Max pacTeHHH, *KMUBOTHBIX M YEJIOBEKa,
OMOJIOrMYECKHX MPOILIECCOB: OOMeHa BeulecTB (MeTaboyM3M), MpPEBpAIIeHUs] SHEPrUH, OpOKEHUs,
aBTOTPO(HOrO M TeTepoTpo(HOro TUIIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a,
raMeToreHesa, SMOpPHOreHe3a, MOCTAIMOPHOHAIBHOIO Pa3BUTHA, PA3MHOXKEHUS, WHIUBHUIYaJIbHOTO
pa3BUTHA OpraHu3Ma (OHTOI'€He3a), B3aUMOJIEICTBHS T'€HOB, FeTepO3uca, UCKYCCTBEHHOTO 0TO0DA;

YMEHHE YCTaHaBJIMBAaTh B3aUMOCBSI3M MEXAY OpraHOMIaMHM KIETKM M HUX (QYHKIUSIMH,
CTpPOCHHEM KJIETOK pa3HbIX TKaHed W WX (YHKIUSMHU, MEXKAY OpraHaMH U CHCTEMaMH OpPraHOB Y
pacTeHUI, KUBOTHBIX M YeJIOBEeKa M UX (YHKIMSIMH, MEXKIY CUCTEMaMHU OPraHOB M MX (PYHKIMSIMU,
MeX1y dTanamMu oOMeHa BEIeCTB, dTalaMH KJIETOYHOTO LUKJIA U JKU3HEHHBIX IMKJIOB OPIaHHU3MOB,
sTanamMu 3MOPUOHAJIBLHOIO Pa3BUTHS, TEHOTUIIOM U (EHOTUIIOM, (EHOTUIIOM U (pakTOpamH Cpelsl
oOuTaHus;

YMEHUE BBISBIATh OTIMYMUTENIbHBIE TPU3HAKA >KUBBIX CHCTEM, B TOM YHCIE pPacTeHH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIIONb30BaTh COOTBETCTBYIOIIME APIyMEHThI, OHOJOTMYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIMKY JJIs1 JOKA3aTeJIbCTBa POACTBA OPraHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIII;

YMEHHE peliaTb OWOJIOTUYECKHE 3aJla4M, BBISBISATH MPUYUHHO-CIEACTBEHHBIE CBS3H MEXIY
UCCIIETyeMbIMU OHOJIOTUYECKUMH TMpOLleCCaMU U SIBJICHUSMH, JIel1aTh BBIBOJABI M IPOTHO3bI Ha
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIONHATH Ja00PAaTOPHBIE U MpaKTHUeCKrue paboThl, COOMIOAATH MpaBUiIa MPU padoTe ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;

31



YMEHHE BBIIBUTaTh TUIIOTE3bl, MPOBEPSTHh UX IKCIEPUMEHTAIbHBIMU CPEICTBAMU, (HOPMYIUPYS
1[eJTh UCCIICIOBAHUS, AHATTU3UPOBATH MOJIYUEHHBIE PE3YIbTAThl U I€TaTh BBIBOIBL;

YMEHHE Yy4YacTBOBATh B YyUEOHO-HCCIIEIOBATENLCKOW padoTe MO OWOJOTHH, JKOJIOTUU H
MEIMIIMHE, MPOBOJMMOM Ha O0a3e WIKOJBHBIX HAay4HbIX OOIIECTB, U MYOJIWYHO TPEICTABIATH
MOJIy4YE€HHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(PEPEeHUIUSAX;

YMEHHE OIICHUBATh ITHYECKHUE ACTEKThl COBPEMEHHBIX HCCIICIOBAHUN B 00JIACTH OMOJIOTHH U
MEIUIMHBI (KJIOHUPOBAaHME, UCKYCCTBEHHOE OILJIOJJOTBOPCHHE, HAMPABICHHOE M3MEHEHHE I€HOMa U
CO3/1aHH€ TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYUIECTBJIATh OCO3HAaHHBIM BBIOOp Oyayineil npodeccuoHaNbHON NEATENbHOCTH B
obnacTu OWOJOTUHU, MEIUIUHBI, OMOTEXHOJOTHH, BETCPUHAPUH, CEIBCKOTO XO3SIMCTBA, MUIICBON
MIPOMBIIIJICHHOCTH, YIIyOJIATh IMO3HABATEIbHBIA HMHTEPEC, HAIMPaBJICHHBI HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOLIEH Mpodeccud M MNPOJOHKEHHE OMOJIOTMYECKOro o0pa3oBaHUS B OpraHU3AlMSIX
cpenHero npogecCUOHaIbHOrO U BhICIIEr0 00pa3oBaHUsl.

[IpeameTHbie pe3ysbTaThl OCBOEHUsI yueOHOro mnpeamera «buonorusi» B 11 Knacce NOIKHBI
OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MeCTE€ W POJM OWOJIOTMH B CHCTEME E€CTECTBEHHBIX HAyK, B
(hopMUPOBaHUN COBPEMEHHOMN €CTeCTBEHHO-HAYYHON KapTHHBI MUPA, B TO3HAHUH 3aKOHOB MPUPOJIBI U
PEIICHNN JKOJOTHYECKHX MPOOJIEM YeIOBEUeCTBa, a TAKKE B PEIICHUH BOIPOCOB PAIMOHAIBHOTO
MPUPOJIONONB30BaHUsA, W B (OPMUPOBAHWU IICHHOCTHOT'O OTHOIICHUS K TIPUPOJE, OOIIECTBY,
YeN0BEKY, O BKJIa/Ie POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTUE OUOJIOTHH;

YMEHHE BIAJE€Th CHUCTEMOW OHOJOTMYECKHX 3HAHUM, KOTOpas BKIIOYACT OMpPENEICHUS U
MMOHMMAHHUE CYITHOCTH OCHOBOITOJIATAFOIINX OHMOJIOTHYCCKUX TEPMUHOB U TIOHATUH (BHII, SKOCHUCTEMA,
ounocdepa), O6monorndeckne teopun (IBomonnoHHas Teopus Y. JlapBuHA, CHHTETHYECKAas TEOPUS
sBoonnn), yueHus (A. H. CeBeprioBa — o myTsxX u HampaiieHusx sBoitonuu, B.M. Bepunaackoro — o
ouocdepe), 3akoHbl (TeHermueckoro paBHoBecus JDk. Xapau u B. BalinGepra, 3apojsiimeBoro
cxoactBa K. M. Boapa), npaBuna (Muammyma HO. JluOuxa, 3KOJOTHYECKOW MUPAMUIBI DHEPIHH),
runotessl (runote3a «mupa PHK» V. I'mnbepra);

YMEHHE BIAJEeTh OCHOBHBIMH METOJAMU HAYYHOTO T[IO3HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTMYECKHUX MCCIETOBAHMIX KUBBIX OOBEKTOB U OKOCUCTEM (OIMHUCaHUE, U3MEPEHHE, HAa0I0IeHNe,
9KCIIEPUMEHT), CIIOCO0aMU BBISIBJICHUS U OIICHKH aHTPOIIOTEHHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIJICIIATh CYINIECTBEHHBIC MTPU3HAKU: BHOB, OMOTEOIICHO30B, IKOCUCTEM U OHOCHEPHI,
CTaOMIM3UPYIOLIET0, ABIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO O0TOOpa, alIoNaTpPHYecKOro M
CUMMATPUYECKOTO BHI000PA30BaHMSI, BIUSHUS JABIKYIIUX CHII YBOJIOLUU HA T€HO(MOH/ MOMYIISIIHH,
MPUCIIOCOOJICHHOCTH OPTaHM3MOB K Cpelec OOWTaHWs, 4YEePEJOBAHHS HAIMPABICHUNA DSBOJIIOIHH,
KPYroBOpPOTA BEIIECTB M MIOTOKA SHEPTHUU B IKOCHCTEMAX;

YMEHHME YCTAHABIMBATh B3aUMOCBSI3U MEXKIY MPOIECCAMH SBOJIOIUH, JIBIKYIIUMHU CHIAMU
aHTPOTOreHe3a, KOMIIOHEHTaAMH Pa3JIMYHbIX YKOCHCTEM U MPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBJIATh OTIMYUTEIBHBIC MPH3HAKU JKUBBIX CHCTEM, MPHCIIOCOOJICHHOCTh BHJIOB K
cpene oOuTaHus, a0MOTHYECKUX ¥ OMOTHYSCKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3eH OpraHu3MOB
B COO0IIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHU B IKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OHUOJOTMYECKYI) TEPMUHOJIOTUIO H
CHUMBOJIUKY JUTS JIOKA3aTeIbCTBA POJCTBA OPTAHU3MOB Pa3HBIX CUCTEMATHYCCKUX TPYIII, B3aUMOCBSI3U
OPraHW3MOB H CpeIbl OOWTAaHWS, CIUHCTBA YEJIOBEUSCKHX pac, HEOOXOIMMOCTH COXPaHCHUS
MHOT000pa3us BUAOB U IKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA;
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YMEHHE penath OMOJIOTMYECKHE 3a/laud, BBISBISATH HMPUYHHHO-CIICICTBEHHBIC CBS3H MEXIY
UCCIIETyeMbIMU OHOJIOTUYECKUMHU TMPOILIECCAMU U SIBJICHUSMH, JeNaTh BBIBOJBI W IPOTHO3BI Ha
OCHOBaHUU TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBITIOJIHATH JIAOOPATOPHBIC U MPAKTUYECKUE PA0OTHI, COOIIOIATH MPaBHUIIa TIPU PadoTe C
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTATh TUIIOTE3BI, POBEPATh UX IKCIEPUMEHTATHHBIMU CPEACTBAMH, (HOPMYITHPYS
1[eJTh UCCIICIOBAHUS, AHATTM3UPOBATH MOJIYUEHHBIC PE3YJIbTAThI U JICTIaTh BBIBOIBL;

YMEHHE Y4YacTBOBAaTh B Yy4eOHO-HMCCIICIOBATEIBCKON paboTe 10 OWONOTWH, SKOJIOTHU U
MEJIUIMHE, TMPOBOJAMMONM Ha 0a3e WIKOJBHBIX HAy4YHBIX OOIIECTB, W IYOJIMYHO MPEICTABIISATH
MOJIy9YE€HHBIC PE3YNIbTAThI HA YYEHUYECKUX KOH(EPECHIIHSX;

YMEHHE OIEHUBATh THIIOTE3bI U TCOPHH O MPOUCXOKIACHUU >KU3HU, YEIIOBEKA U YEIIOBEYECKUX
pac, 0 IpUYHHAX, TOCICICTBUAX U CIIOCO0aX MPeIOTBpAICHUS II00aTbHBIX H3MEHEHH B Onocdepe;

YMEHHE OCYIIECTBJISITH OCO3HAHHBIM BhIOOp Oynymied mnpodeccHoHaIbHON IesITeIbHOCTH B
obnacTi OWOJIOTHHU, DKOJIOTHUH, MPHPOJOTOIL30BAHUS, MEIUIIMHBI, OWOTEXHOJOTHUH, TICHXOJIOTHH,
BETEPHHAPUU, CEILCKOTO XO3SICTBa, IHINEBON IMPOMBIIUICHHOCTH, YIAyOJSITh ITO3HABATEIHHBIN
WHTEpEC, HANpPaBJICHHBIM Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIONICH Mpodeccuu U TpPOIOIKEHUE
OuoJIornYeckoro o0pa3oBaHUS B OpPraHU3ALMUAX CPEJAHEro MPOPECCHOHAIBHOIO U BBICIIETO
oOpa3oBaHwUs.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne KoanuyecTBO 4acos

HaumenoBanue pa3jaesioB

JaexkTpoHHble (undpoBbIe) 00pazoBaTebHbIE

1 Kourposbnbie IIpakTuyeckn
H TeM MPOrpaMmbl Bcero pecypchbl
/ padoThI e padoThI
n
1 5 1 https://urok.1c.ru/library/biology/biologiya 10 klass e
HOJIOTHA KaK Hayka orl O/tema 1 biologiya kak nauka/

5 JKuBbIE CUCTEMEI U UX 5 https://urok.1c.ru/library/biology/biologiya 10 klass e
U3y4YCHUE orl_O/tema_2_zhivye_sistemy_i_ikh_organizatsiya/

https://urok.1c.ru/library/biology/biologiya 11 klass/gl

3 buomnorus kinerku 2 ava_1 organizmennyy uroven zhizni/l organizmenny

y uroven zhizni i ego rol v prirode/195192.phd

4 XuMuueckas opraHusaus 10 https://resh.edu.ru/subject/lesson/3840/start/163096/
KJIETKU https://resh.edu.ru/subject/lesson/5397/start/283870/

5 Crpoenue u GyHKIUU 8 05 1 https://resh.edu.ru/subject/lesson/5397/start/283870/
KJIETKU ’ https://resh.edu.ru/subject/lesson/5397/start/283870/
OOMeH BelIEeCTB U

6 IIPEBPAILCHUE JHEPTUH B 9 0,5 https://resh.edu.ru/subject/lesson/5397/start/283870/
KJIETKE
Hacnencreennas

7 UHpOpMaLIKA U pean3aius 9 1 0,5 https://resh.edu.ru/subject/lesson/5397/start/283870/
€€ B KJIIETKE

8 JKU3HEHHEBIN UK KIETKHA 6 https://resh.edu.ru/subject/lesson/3927/start/105895/

9 CtpoeHue u GyHKIHH 17 1 0,5 https://interneturok.ru/lesson/biology/8-klass/bobwij-

OpraHu3MOB

obzor-organizma-chelovekab/tkani
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https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_1_biologiya_kak_nauka/
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_1_biologiya_kak_nauka/
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_2_zhivye_sistemy_i_ikh_organizatsiya/
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/tema_2_zhivye_sistemy_i_ikh_organizatsiya/
https://urok.1c.ru/library/biology/biologiya_11_klass/glava_1_organizmennyy_uroven_zhizni/1_organizmennyy_uroven_zhizni_i_ego_rol_v_prirode/195192.phd
https://urok.1c.ru/library/biology/biologiya_11_klass/glava_1_organizmennyy_uroven_zhizni/1_organizmennyy_uroven_zhizni_i_ego_rol_v_prirode/195192.phd
https://urok.1c.ru/library/biology/biologiya_11_klass/glava_1_organizmennyy_uroven_zhizni/1_organizmennyy_uroven_zhizni_i_ego_rol_v_prirode/195192.phd
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://interneturok.ru/lesson/biology/8-klass/bobwij-obzor-organizma-chelovekab/tkani
https://interneturok.ru/lesson/biology/8-klass/bobwij-obzor-organizma-chelovekab/tkani

https://interneturok.ru/lesson/biology/8-
klass/effektivnye-kursy/organy-krovoobrascheniya-
stroenie-i-rabota-serdtsa-sosudistaya-sistema-
limfoobraschenie-chast-2-tipy-krovenosnyh-sosudov-
krugi-krovoobrascheniya
10 Pa3zMmHOXeHUE U pa3BUTHE 3 https://resh.edu.ru/subject/lesson/5397/start/283870/
OpPraHU3MOB https://resh.edu.ru/subject/lesson/5630/start/132920/
https://interneturok.ru/lesson/biology/9-klass/narezka-
I'enernka — Hayka o dsh/genetika-kak-otrasl-biologicheskoy-nauki-metody-
11 HACJIECTBEHHOCTH U 2 issledovaniya-nasledstvennosti-fenotip-i-genotip-chast-
U3MEHYHUBOCTH OPTaHU3MOB 1-geneticheskie-opyty-mendelya-gibridologicheskiy-
metod
3AKOHOMEDHOCTH https://resh.edu.ru/subject/lesson/5386/start/301065/
12 p 10 2 https://resh.edu.ru/subject/lesson/4725/start/107947
HACICACTBEHHOCTH https://resh.edu.ru/tv-program/archive/120
13 3aKOHOMEPHOCTH 6 1 0,5 https://school.infourok.ru/videouroki/38aef27b-4912-
U3MEHYUBOCTH 40f1-b5e8-2a8055a8e209
14 CenekIusi OpraHu3MOB 4 0.5 https://resh.edu.ru/subject/lesson/3861/start/295751/
buorexnomnornsa n https://videouroki.net/video/30-selekciya-
15 4 ) 3 ) )
CUHTETHUYECKAs OMOJIOTHSI mikroorganizmov-biotekhnologiya.html
https://resh.edu.ru/subject/lesson/3653/start/47180/
16 I'enetnka deoBeka 3 0,5 https://school.infourok.ru/videouroki/56¢c3b494-a533-
41f9-991a-a70568617396
17 = PesepBHOe Bpems 1
OBHIEE KOJIMYECTBO
1 102 3,5 55
YACOB I10 [TPOT'PAMME
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https://interneturok.ru/lesson/biology/8-klass/effektivnye-kursy/organy-krovoobrascheniya-stroenie-i-rabota-serdtsa-sosudistaya-sistema-limfoobraschenie-chast-2-tipy-krovenosnyh-sosudov-krugi-krovoobrascheniya
https://interneturok.ru/lesson/biology/8-klass/effektivnye-kursy/organy-krovoobrascheniya-stroenie-i-rabota-serdtsa-sosudistaya-sistema-limfoobraschenie-chast-2-tipy-krovenosnyh-sosudov-krugi-krovoobrascheniya
https://interneturok.ru/lesson/biology/8-klass/effektivnye-kursy/organy-krovoobrascheniya-stroenie-i-rabota-serdtsa-sosudistaya-sistema-limfoobraschenie-chast-2-tipy-krovenosnyh-sosudov-krugi-krovoobrascheniya
https://interneturok.ru/lesson/biology/8-klass/effektivnye-kursy/organy-krovoobrascheniya-stroenie-i-rabota-serdtsa-sosudistaya-sistema-limfoobraschenie-chast-2-tipy-krovenosnyh-sosudov-krugi-krovoobrascheniya
https://interneturok.ru/lesson/biology/8-klass/effektivnye-kursy/organy-krovoobrascheniya-stroenie-i-rabota-serdtsa-sosudistaya-sistema-limfoobraschenie-chast-2-tipy-krovenosnyh-sosudov-krugi-krovoobrascheniya
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://interneturok.ru/lesson/biology/9-klass/narezka-dsh/genetika-kak-otrasl-biologicheskoy-nauki-metody-issledovaniya-nasledstvennosti-fenotip-i-genotip-chast-1-geneticheskie-opyty-mendelya-gibridologicheskiy-metod
https://interneturok.ru/lesson/biology/9-klass/narezka-dsh/genetika-kak-otrasl-biologicheskoy-nauki-metody-issledovaniya-nasledstvennosti-fenotip-i-genotip-chast-1-geneticheskie-opyty-mendelya-gibridologicheskiy-metod
https://interneturok.ru/lesson/biology/9-klass/narezka-dsh/genetika-kak-otrasl-biologicheskoy-nauki-metody-issledovaniya-nasledstvennosti-fenotip-i-genotip-chast-1-geneticheskie-opyty-mendelya-gibridologicheskiy-metod
https://interneturok.ru/lesson/biology/9-klass/narezka-dsh/genetika-kak-otrasl-biologicheskoy-nauki-metody-issledovaniya-nasledstvennosti-fenotip-i-genotip-chast-1-geneticheskie-opyty-mendelya-gibridologicheskiy-metod
https://interneturok.ru/lesson/biology/9-klass/narezka-dsh/genetika-kak-otrasl-biologicheskoy-nauki-metody-issledovaniya-nasledstvennosti-fenotip-i-genotip-chast-1-geneticheskie-opyty-mendelya-gibridologicheskiy-metod
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947
https://resh.edu.ru/tv-program/archive/120
https://school.infourok.ru/videouroki/38aef27b-4912-40f1-b5e8-2a8055a8e209
https://school.infourok.ru/videouroki/38aef27b-4912-40f1-b5e8-2a8055a8e209
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://videouroki.net/video/30-selekciya-mikroorganizmov-biotekhnologiya.html
https://videouroki.net/video/30-selekciya-mikroorganizmov-biotekhnologiya.html
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://school.infourok.ru/videouroki/56c3b494-a533-41f9-991a-a70568617396
https://school.infourok.ru/videouroki/56c3b494-a533-41f9-991a-a70568617396

11 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3jiesioB u IlpakTtuyec  DJIEKTPOHHBIE (H(POBHIE) 0OpazoBaTeILHbIE
n/n TEM MIPOrpaMMbl Bceero KOHTPOHLH KHue PECYPCHI
ble paboThI
padoThI
http://files.school-collection.edu.ru/dIrstore/00000447-
3aposKIcHIE 1 PAsBHTHE 1000—4gdd—ac3f—4f0046b.c4310/002.swf
1 . 4 http:/files.school-collection.edu.ru/dlrstore/00000446-
IBOMOMHOHHBIX HPEACTABICHHIH 1000-4ddd-d907- 2d0046bc4310/001.swf
B Guonoruu http://files.school-collection.edu.ru/dIrstore/a9de01d8-
6564-3fbf-16c4-6663723fef4f/00124995104080309.htm
http://files.school-collection.edu.ru/dIrstore/77525c1c-
c874-4¢39-88a8-ccaed83e31cc/%5BBIO9 07-
38%5D_ %5BIM_01%5D.swf
MHKPOOBOTIOLIS 1 68 http://files.school-collection.edu.ru/dIrstore/76e3b8fe-
2 14 2 d031-4277-a547-071596df97ef/%5BBIO9 07-
PE3YJIbTATHL 38%5D_%5BIM_03%5D.swf
http://files.school-collection.edu.ru/dIrstore/159ce179-
3547-4347-8e6a-3416e6d4beb2/%5BBI09 07-
38%5D %5BIM_02%5D.swf
3 Maxpooommows i e€ 6 https://resh.edu.ru/subject/lesson/4950/additional/295864/
pe3ynbTaThl
4 Hponcxosietine it pasputie 15 15 https://resh.edu.ru/subject/lesson/5940/main/69221/
JKHU3HH Ha 3eMiie
5 [IpoucxoxaeHue yenoBeka — 10 1 https://foxford.ru/wiki/biologiya/proishozhdenie-
AHTPOIOT€HE3 cheloveka-antropogenez
6 JKOTOrHA — HayKa o 3 0.5 https://yandex.ru/video/preview/11783631503643276549

B3aUMOOTHOIICHUAX OPTraHU3MOB
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http://files.school-collection.edu.ru/dlrstore/00000447-1000-4ddd-ac3f-4f0046bc4310/002.swf
http://files.school-collection.edu.ru/dlrstore/00000447-1000-4ddd-ac3f-4f0046bc4310/002.swf
http://files.school-collection.edu.ru/dlrstore/00000446-1000-4ddd-d907-
http://files.school-collection.edu.ru/dlrstore/00000446-1000-4ddd-d907-
http://files.school-collection.edu.ru/dlrstore/a9de01d8-6564-3fbf-16c4-e663723fef4f/00124995104080309.htm
http://files.school-collection.edu.ru/dlrstore/a9de01d8-6564-3fbf-16c4-e663723fef4f/00124995104080309.htm
http://files.school-collection.edu.ru/dlrstore/77525c1c-c874-4c39-88a8-ccaed83e31cc/%5BBIO9_07-38%5D_%5BIM_01%5D.swf
http://files.school-collection.edu.ru/dlrstore/77525c1c-c874-4c39-88a8-ccaed83e31cc/%5BBIO9_07-38%5D_%5BIM_01%5D.swf
http://files.school-collection.edu.ru/dlrstore/77525c1c-c874-4c39-88a8-ccaed83e31cc/%5BBIO9_07-38%5D_%5BIM_01%5D.swf
http://files.school-collection.edu.ru/dlrstore/76e3b8fe-d031-4277-a547-071596df97ef/%5BBIO9_07-38%5D_%5BIM_03%5D.swf
http://files.school-collection.edu.ru/dlrstore/76e3b8fe-d031-4277-a547-071596df97ef/%5BBIO9_07-38%5D_%5BIM_03%5D.swf
http://files.school-collection.edu.ru/dlrstore/76e3b8fe-d031-4277-a547-071596df97ef/%5BBIO9_07-38%5D_%5BIM_03%5D.swf
http://files.school-collection.edu.ru/dlrstore/159ce179-3547-4347-8e6a-3416e6d4beb2/%5BBIO9_07-38%5D_%5BIM_02%5D.swf
http://files.school-collection.edu.ru/dlrstore/159ce179-3547-4347-8e6a-3416e6d4beb2/%5BBIO9_07-38%5D_%5BIM_02%5D.swf
http://files.school-collection.edu.ru/dlrstore/159ce179-3547-4347-8e6a-3416e6d4beb2/%5BBIO9_07-38%5D_%5BIM_02%5D.swf
https://resh.edu.ru/subject/lesson/4950/additional/295864/
https://resh.edu.ru/subject/lesson/5940/main/69221/
https://foxford.ru/wiki/biologiya/proishozhdenie-cheloveka-antropogenez
https://foxford.ru/wiki/biologiya/proishozhdenie-cheloveka-antropogenez
https://yandex.ru/video/preview/11783631503643276549

Y HAJOPTaHU3MEHHBIX CUCTEM C
OKpY>Karolleu cpenon

7 Opranusmel 1 cpesia OOUTaHHS 15 https://yandex.ru/video/preview/16006839984058324065
8 DKOJIOTHS BUJIOB U MOIYJISILIMIA 0.5 https://resh.edu.ru/subject/lesson/3543/conspect/11563/
9 JKosI0rHA CO00MIECTS. 12 0.5 https://resh.edu.ru/subject/lesson/5501/conspect/119074/
DKOJIOTUUYECKUE CUCTEMBI
b — §)
10 mocgepa — robanbnas 6 https://resh.edu.ru/subject/lesson/5394/start/119104/
SKOCHUCTEMA
https://resh.edu.ru/subject/lesson/5915/start/11775/
11 YenoBek U OKpyKarolas cpena 6 https://resh.edu.ru/subject/lesson/5918/start/77837/
https://resh.edu.ru/subject/lesson/3585/start/105451/
12 PesepBHOe Bpems 8
BIIEE KOJIMYECTBO HACOB I1
OBIII OJI CTBO CO O 102 75

[NPOT'PAMME
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https://yandex.ru/video/preview/16006839984058324065
https://resh.edu.ru/subject/lesson/3543/conspect/11563/
https://resh.edu.ru/subject/lesson/5501/conspect/119074/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5915/start/11775/
https://resh.edu.ru/subject/lesson/5918/start/77837/
https://resh.edu.ru/subject/lesson/3585/start/105451/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonorndyeckue cucteMsl u mporieccol, 10 kiace/ Tepemor A.B.,

[TerpocoBa P.A., OO1iecTBO ¢ orpaHn4eHHON 0TBETCTBEHHOCTHIO «OL]

MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

39



40



