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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma no yue6HOMY npeaMety "buonorus” (nanee - 6Mo0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpernogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi paboueil mporpaMmbl
BOCIUTAHHUS.

VYuebusiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOiactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim ®I'OC COO mnpodunbHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanu 00y4eHus Ha YpOBHE CPETHET0
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEUUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX PEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PEHICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIONIMX 3aJ]la4, CBA3aHHBIX C MpPOQOpUEHTALNEN
0o0y4aromuxcsi ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOH OO0JacTH HAay4YHOTO 3HAHMA,
CBS3aHHOTO C OWOJIOTHEH, MEOUIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yuebHOMy npeamery "buonorus" gaér mpeacraBieHue O LETU U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, ONpEeIsieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUPOBAHHE MO pa3ieliaM U Temawm,
pacnpeeseHre o KiaccaM, peKOMEHyeT MOCe0BaTeIbHOCTh U3YUEeHUs Y4eOHOTro MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH MPUHITUTT
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIEero o0pa3oBaHus,
Onaromaps uyeMy IIPpOCMAaTpUBAaeTCs  HAIlPaBICHHOCTb Ha  IOCIEAYIOIEee  Pa3BUTUE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUUYECKOIO MBILIUICHUS, IPEICTaBICHUNA O 3I0pOBOM 00pase >KM3HH, Ha
BOCIHTaHHE OEpPEeKHOrO OTHOILIEHUS K OKpyXkaromied mpuponHoil cpeme. B mporpamme mo
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXHOCTM yueOHoro mnpenmera «buosorus» B peanu3alnuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JHMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3yapTaTaM oO0ydeHuss W B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHOMN
NeSITeIbHOCTH O0YYaloIUXCcs MO0 OCBOCHMIO COZEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHEero 0011ero oopa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacIIUpEeHUE U yriayOsaeHue 3HaHUN
oOyyaromuxcst O JKMBOM TNpUpPOJAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouosoruw,
AMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKHU, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHHSI U HKOJIOTHH.

N3yuenue yuebHoro npeamera «buosorus» Ha yriyOJeHHOM ypOBHE OPHEHTHPOBAHO Ha
HOJArOTOBKY OOyYaroIuXcs K TMOCIEYIONIEMY MOJIY4YEeHHIO OHOJIOrMyeckoro oOpa3oBaHUS B
By3aX M OpPraHU3alMsIX CpeaHero npodeccuoHaibHOro 00pasoBaHusi. OCHOBY €ro colepiKaHus
COCTaBJIIET CHUCTEMa OHMOJOTMUYECKUX 3HAHMUM, MOJYYEHHBIX MPH H3YyYEHHH OOYYaroIUMHCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kinaccax 3Tv 3HaHUS MOTYYarOT pa3BuUTHE. Tak, paCIIUPEHbl U YIITyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTeHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSX MKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS
MPUKIIATHOTO M TOMCKOBOTO XapaKTepa, KOTOpPhlE MOKHO HCIOJIB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npogeccur. BozMokHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHUH C
COOTBETCTBYIOIUMH 3HAHUSMH, TIOTYICHHBIMU O0YUYAIOIIMMUCS TIPU W3YUECHUH (PU3UKH, XUMHH,
reorpadun U MaTEMaTHKH.



CrpykTypa mnporpammbl 1o y4yeOHOoMy mnpeamery "buornorus" oTpaxaer CHCTEMHO-
YPOBHEBBII UM HBOJIOLHOHHBIA MOAXOIbl K M3ydeHHIO Ouonoruu. CoriacHoO UM, H3y4daroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTE€PHbIE JJIs )KUBBIX CHUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emie, COXPAaHEHHUs OMOJIOTMYECKOTro pa3HooOpa3us
wianeTsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OHOJIOTHH,
SMOPHOJIOrUM U OMOJOTMU PA3BUTHUS, TEHETUKU U CEJIEKIMH, OMOTEXHOIOTUN U CUHTETUYECKOM
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢u3uonorun yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

Vuebublii mnpenmer «buonorus» npu3zBaH OO0ECEYUTh OCBOCHHE OOYy4YaroIIMMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLMIIOB W TIpaBW, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI MMpa, 3HAHUH O CTPOEHUHM, MHOrooOpasuu u
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOMYJIALUU, OWOIEH03a, SKOCHCTEMBI, O BBIJAIOIIUXCS
HAYYHbIX JOCTH)KEHHUSIX, COBPEMEHHBIX MCCIIEOBAaHUSAX B OHMOJOIMH, NMPHUKIATHBIX aCHEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOIJEp)KaHUS MHTEpeca 0O0yJaromuxcs K OMOJIOTUU
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuaa B COJEPKaHUU MPOrPaMMBI 110
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAaHOBJICHHMS W Pa3BUTHsSI TOW WM MHOU
o0acTi OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenust yue6Horo npeamera «buosorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHCTEM
pasHOro paHra U NpuoOpeTeHre YMEHUH MCIOJIb30BaTh 3TH 3HaHMS B (POPMUPOBAHUM MHTEpeca
K OInpeaen€éHHol 001acTi MpoPeCCHOHATBHON JIEATSIBHOCTH, CBA3aHHON ¢ OMOJIOTHEH, W K
BbIOOpY y4eOHOT0 3aBeIeHHs I IPOAOIIKEHHUS OMOJIOTHYECKOro 00pa3oBaHus.

Jloctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM CaeIyoIuX 3a1au:

OCBOCHHE OOYYaIOIUMHUCSA CHUCTEMBI  OHOJIOTMYCCKUX  3HAHWK: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUsSX, KOHLEMNIMIX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U IpaBUIIaX,
COCTAaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIYJSALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSX U COBPEMEHHBIX HCCJICJIOBAHMIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMxcsi €  METOJAAMU  TO3HAHUSA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOUYHOW OMOJIOrHH,
AMOpHOJIOTHN U OWOJIOTUH Pa3BUTHS, TEHETUKU U CEJIEKLNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMoJNIOTHH, TMAJEOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHUI B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOICTHUPOBAHNE);

OBJIaJIcHUE OOYYaIOUIMMUCS YMEHUSMM: CaMOCTOSITEIbHO HAaXOAWTh, aHAJIU3UPOBATH U
UCIOJIb30BaTh OMOIOTUYECKYI0 HH(OPMAIINIO; TTOJIb30BaTHCS OMOJIOTNYECKO TEPMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJIOTMM U  COLMAIBHO-
HKOHOMHUYECKUMH U SKOJIOTUYECKHMH IpOo0JieMaMH YEeIOBEYECTBA; OLIEHUBATH I1OCIECTBUS
CBOEHM JIEeATENIbHOCTH 110 OTHOLIEHUIO K OKpYXKarolled NpHUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M  COOJIIOJAaTh  MeEphl
npoUIakTUKY MH(QEKIMOHHBIX 3a00J1€BaHMi, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OecTIeyeHHs
0€30IaCHOCTH COOCTBEHHOM >KU3HENEATEIIbHOCTH B UPE3BBIYAWHBIX CUTYAIUSIX HNPUPOIAHOTO U
TEXHOTE€HHOT'O XapakTepa; XapaKTepHu30BaTh COBPEMEHHbIE Hay4dHble OTKpPBITHUS B o01acTu
OHOJIOTHH;

pa3BUTHE Yy 00YYaIONIMXCS WHTEIUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEN B mpoliecce
3HAKOMCTBA C BBLIAIOLIUMHCA OTKPBITHUSAMU U COBPEMEHHBIMU HCCIICIOBAaHUSIMH B OWOJIOTHH,
pelaeMbIMH €10 MpodjeMaMu, METOJI0JIOTHEel OHMOJIOrMYecKOro HCCIe0BaHusl, MPOBEIECHUs



OKCIIEPUMEHTATBHBIX HCCICIOBAHUM, peIIeHUs] OWOJOTHYECKHX 3a/1ad, MOJCIHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TPOIIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl [IEGHHOCTHOTO OTHOIICHHS K JKUBOW MPHPOJC B IEIOM H K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHMYECKOH, TIE€HETHUYECKON
TPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarIUMUC KOMIIETEHTHOCTH B PAIIMOHAIIBHOM MPHUPOIONOIBE30BAHUN
(cobmroneHue TmpaBUJl TOBEJACHUS B TPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl U 3JI0POBbsSI OKPYXKAIOMIMX JIoAeH (COOMI0OaeHus Mep
npodunaktuku  3aboneBaHuii, oOecriedeHne  OE30MACHOCTH  JKU3HENCATEIIBHOCTH B
YpEe3BBIYAHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIH30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3MaHME YCJIOBHMM I OCO3HAHHOTO BEIOOpa OOYYAIOUIUMUCS WHIUBUIYATHHON
0o0pa3oBaTeNbHOIl  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienyromeMy npoheccCHoHaTbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBUIYaJbHBIMA HMHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha W3yuy€HUE OHOJOTMM Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero obpasoBanms, coctaBiser 204 gaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHus OuOJIOTUH
OCYIIECTBIISICTCS ¢ YYETOM CHCHH(PHUKH €ro COJEp)KaHUS M HANpPaBICHHOCTH HA TPOJODKCHUE
Ouosnoruueckoro oOpa3oBaHHUs B OpPraHU3alUAX CPEIHEro MPO(EecCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH OOyYeHHHM OMONIOTHMU Ha YIrIyOJIEHHOM YpPOBHE SIBIISETCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTUYeCKHX pador. Takxke ywacThe oOydarommxcs B
BBIMIOJTHEHUH TPOCKTHBIX M y4eOHO-HCCIEOBATEIbCKUX pabdOT, TeMaTHKa KOTOPBIX
OTIPE/ICIISICTCS yYUTEIIEeM Ha OCHOBE HMMCIOIIUXCS MaTePUATBHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

CopnepxaHue IPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecrauuu (I'A).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uonorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OUOJIOTHH.
buonoruueckue Hayku M H3ydaemble UMM IpoOnembl. DyHpameHTandbHbIE, NPUKIATHBIE U
MOMCKOBBIC HAYYHbIE CCIICOBAHUS B OMOJIOTHH.

3HayeHue Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHpie ¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIMIMHE, CEIbCKOM XO34HCTBE, IPOMBIIIJICHHOCTH, OXpPaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apuctorens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. Japeun, Y. I'apsei, .
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HayKaMm», «CucTemMa OMOJOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHUHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTb M LEIOCTHOCTb, CIIOKHOCTh H YIOPSAJOYEHHOCTh
CTPYKTYpBlI,  OTKPBITOCTb, = CAMOOpPraHHU3alus, CaMOBOCIPOM3BEJICHUE, Pa3apakMMOCTh,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YpOoBHM OpraHM3aluy JKMBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHbIM, TKaHEBbIH,
OpraHU3MEHHBIM, MONYJISIIUOHHO-BUI0BO, AKOCUCTEMHBIN (6MOTeO1IeHOTUYECKHI),
ouoctepnsiid. Ilporeccsl, mpoucxoasmue B KHUBBIX cucTreMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuzsp kak popma cymectBoBanus marepuu. Hayku, nzydaromue *HUBbl€ CUCTEMBl Ha Pa3HBIX
YPOBHSX OpraHHU3aLUU.

N3yuenue xuBbIx cucteM. Mertoabl Ouonorudeckod Hayku. HaOmromeHue, n3mepeHue,
DKCIIEpUMEHT, CUCTeMaru3anus, wmeraaHanus3. [IoHATHE O 3aBUCMMOM M HE3aBHUCHUMOU
nepemenHoi. IlmanmpoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH TOJYYEHHBIX PE3yJbTaTOB. IIpMUMHBI MCKAKEHUS PE3YJIBTATOB HKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buosornyeckue CcUCTEMBI»,
«CBolicTBa )KMBOW MaTrepumn», «Y pOBHU OpraHU3aIMH KUBOW NPUPOIbD», «CTpOeHHE )KUBOTHOM
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUYECKOTO  OpraHU3May,
«buoreonenos3y», «buochepar», «MeToabl U3yueHUs KUBOU TTPUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s TPOBEJCHUS HAOIIOACHUH, H3MEPEHNUH,
DKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CHUCTEMN.

Tema 3. buosnorns Kijierku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounast teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.

Metoabl MOJEKYISpPHOM M KJIETOYHOW OHOJOrMH: MHUKPOCKONMs, Xpomarorpadus,
aneKTpodope3, METOA  MEUEHbIX aToMoB, Jud¢epeHnuanbHoe  IeHTpUyrupoBaHue,



KyJIbTUBUPOBAHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHS.
Kougoxanvnasa muxpockonus. Bumanvhoe (npusicuznennoe) usyyeHue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
Pa3BUTHUS METOI0B MUKPOCKOIIHM.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHMKpPOIpENapaTbl pPacTUTEIbHBIX, KUBOTHBIX U
OakTepraIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMHUYECKUHN COCTaB KJIETKH. Makpo-, MUKpPO- U yJIbTpaMHUKpO3JeMeHThl. Bona u e€ poius
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MunepasnbHbie BellecTBa KJIETKH, UX Ouojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBod Momekynbl. [lepBuuHas cTpykTypa Oeika, menTuaHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapuapl, AMCAXapHUIbl, OJIATOCaxXapuiabl W Tonucaxapuisl. OOmuit
IUIaH CTpPOeHUsT U (U3UKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buonorudeckue QyHKINN
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knmaccudpukanus  mumnmmos.
Tpurnunepuasl, Gochoaunuabl, BOCKH, cTepousl. bruonornueckue ¢pynkuun mununos. OOmme
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKAHUIO,
IIOJIYIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Ctpoenue HyknenHoBbIX kucioT. HykneoTuasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenue moinexkynsl AT®. Makpospruueckue cBsizu B Mmojiekyine AT®. buonornueckue
¢ynkuun AT®. BoccTaHoBIEeHHBIE MEPEHOCUUKH, UX (QYHKUMU B KieTke. /[pyeue
HYK1eo3uompugocgamoi (HT D). CexBennpoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosorusi: OMOXMMHYECKHE W OHO(PU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenupoganue cmpykmypvl u QYHKYui
buomonekyn u ux komniekcos. Komnvromephwviti Ousaiin u opeaHuyeckuli Cunmes OUOMONeKy1 U
UX HENPUPOOHBIX AHATI0208.

JleMoOHCTpaL U

[Hoptpertsr: JI. [Tonaunr, x. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XMUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckas TabnMIAa XMMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYypbl OenKOBOW MOJNEKYIb», «CTpoeHHE MOJEKYd yrieBoaoB», «CTpoeHue MOJIEeKYI
munuoBy, «HykinenHoBbie KUCTOTE, «CTpoeHue MoeKyiabl ATDy.

Ob6opynoBaHue: XMMHUYecKas Mocyia 1 000py10BaHHE.

JladopaTropnas padora «OOHapykeHHE O0EITKOB ¢ TOMOIIBIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas padora «/ccienoBaHnne HyKIEMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tumbl KJIETOK: dyKapHOTHUecKas M mpokapuorndeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHMs KIJIETKH.

CtpoeHre mpoKapuOTHUECKON KieTku. KietouHas cTeHka OakTepwii ©  apXeid.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u QpyHKUMOHHpPOBAHHE dyKapuoTHdeckoi kieTku. [Imazmarudeckas memOpaHa
(mmazmanemma). CTpykTypa IUTa3MaTHuecKod MeMmOpaHbl. TpaHCIOPT BEIIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obOneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts mMemMOpansl. Pabota
HATPUN-KaJIMEeBOro Hacoca. DHIIOIMUTO3: MUHOIKUTO3, (harounTo3. Jk3ounTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEHHH, TpHOOB.

[utomnaszma. I{uro3one. [lutockener. JIBwkenwe nutomiazMbl. OpraHouzibl KJIETKH.
OnHoMeMOpaHHBIE OPraHOUIBI KIETKH: dHAoIIazmMaTrndeckas cetb (DI1C), anmapar ['onbmxwy,
JN30COMBI, UX CTpoeHHe U (YHKIUHU. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHre TpaHyJSPHOTO peTUKYynyMa. Mexanusm Hanpasnenus 6enxkosé ¢ OIIC. Cunres
pactBopuMbIXx  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHynsipHBIi)
SHIOIUIa3MaTHYeCKui peTukyayMm. CekperopHast (GyHkuus anmapara ['onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enxog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIxX KieToK. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MJIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmud. Cumbdbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA © miactul. llepBuuHble, BTOPUYHBIE U CJOXKHBIC IJIACTH]IBI
(OTOCUHTE3UPYIOUINX 3YKapUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuil.

HememOpannsie opranouap! kieTku CtpoeHue M (GyHKIMHA HEMEMOpPaHHBIX OPraHOUIOB
kieTkd. PuGocombl.  Ilpomesicymounvie  guramenmol. MukpopunaMeHTbl. AKmuHogvle
Mukpoghunamenmsi. MBIIICUHBIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
Muxkpotpybouku. Krerounsiii mentp. CrpoeHHe U [BHKEHHE KIYTHKOB U PECHHYEK.
Muxkpotpybouku nutoriasmel. LienTpuons. benku, accoyuuposannvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopuuvie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuoIIa3Ma, SAPBIMIKU, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(hazHOM
anpe. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBI. J{unamuxa s0epHou
0001104KU 8 Mumose. S0epHulil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENbHOM, YKUBOTHOM, TPUOHOIN).

JleMoOHCTpaL U

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmunpel u cxembl: «CTpOEHHME SYKapUOTHYECKOM KIeTKu», «CTpoeHHe 3>KUBOTHOU
KJIeTKH», «CTpOeHHe pacTUTENbHOM KIeTKN», «CTpoeHre MUTOXOHAPUMWY, «Snpoy», «CtpoeHue
MPOKAPUOTUYECKOUN KIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIIPENapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlabopaTopnasi paGora «l/3ydueHne cTpoeHUs KIETOK pa3INYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEMIA3MOJIN3a B PACTUTENBHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHne IBHKEHUS TUTOILUIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U IPpEeBpalLlleHHe JHEPIMHU B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOQHBIH U  rerepoTpodHblf. VYuyacTue Kuciopoga B OOMEHHBIX  Ipoleccax.



Ounepreruyeckoe oOecrieueHne kieTku: mnpespamieHne AT® B oOMeHHBIX Tpolieccax.
depMEHTATUBHBIN XapakTep peaklii KIETOYHOro Mmeradonm3ma. DepMeHThI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M aeucTBus. Kodepmentsl. Otnuuns (GepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTUBAaTOpel U OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT PA3IIMYHBIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OPraHMYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuceHuvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporuecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bnusinue paznuyabix GpakTOpoB Ha CKOPOCTh POTOCHHTE3a. 3HAUeHHE (DOTOCHHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETUKOB:  HHUTPH(PHLIUPYIOIIHE
OaxTepuu, Kene300akTepuu, cepodaKTepuu, BOJOPOIHBIE OaKkTepun. 3HAYCHUE XEMOCHHTE3A.

AnaspoOHble opranus3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS M MX HCHOJIb30BaHUE
4yelloBeKOM. AHa’3poOHble MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJIOTMH W BO30YyIUTENH
Oone3Hel.

AspoOHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro obmena. IloaroroBuTenbHBINA STam.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

buonornueckoe OKHCIIEHHE, WIH KJIETOYHOE JbIXaHue. Pojib MUTOXOHApPUN B mpoLeccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHoe (GochopHImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomownnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB INEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPreTUIECKOT0 0OMEHA.

JleMoOHCTpaL U

[Hoprpetsr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmunper 1 cxembl: «DOTOCHHTE3», «JHEpPreTUudecKkuit oomen», «buocuHTE3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pYAOBaHUE ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopaTtopnas paGora «lI3yueHue (epMEHTATHUBHOTO pacLICIUICHUs] TEepPOKCUaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMpoLeccoB (OTOCHUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacneacrBenHass HHPOPMALMA M pean3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMN KOMIUIEMEHTApPHOCTH B PEaKLUSAX MaTPUYHOIO
cuHTe3a. Peanmszamus HacienCTBEHHOW WHQpopMaluu. [ eHeTHYecKuil KOoJ, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIMIIBI TpaHCKpUNIMM: KOMIUJIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTE. Cospesanue mampuynvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue TpaHcnopTtHeix PHK B GuocunTtesze Oenka. YcioBus
6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Poibs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmasnenusi o0 cmpoenuu 2eHog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perymnsius akTUBHOCTH T'€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynsipnvie Mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kieTke. KieTounslit romeocras.

Bupycel — HeksleTouHbIe (OPMBI )KU3HU U OoONUratHele napazutel. CTpoeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepmodaron. JKusneuwwiti yuxn JIHK-cooeporcawyux
supycos, PHK-cooepocawux supycos, bakmepuogazoe. Obpammnas mpanckpunyus, peeepmasd,
unmezpasa.



BupycHbie 3a0oneBaHusi uenoBeka, KHBOTHBIX, pactenuid. CIIUAJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
ouonocuueckux oanuvix. Hanomexmonocuu 6 o6uonoeuu u meouyuue. Ilpoepammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemMoHcTpauMu

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

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmyeckudi Koa», «BuUpyCH,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. /Ku3HeHHBbIH MUK KIE€TKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MpOIeCCoB, mpoTekaronux B uHTepdase. [loaroroBka kietku kK aeneHuto. [IpecuHTeTHYECKU
(IOCTMUTOTUYECKHI), CUHTETUYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEePUOIbI
uHTEpQa3bl.

Marpuunbii  cunre3 JHK — pemukanus. Ilpunnuner  perukamuu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATHUBHBIN  CHUHTE3, aHTUIAPAUICIBHOCTh. MeXaHu3M
permmkauun  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl U Tenomepasa.
XpOMOCOMHBIII HA0Op KJIETKHM — KApUOTHUIl. JIMIJIOUIHBIM W TarjgouIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Henenune kierkn — mMuto3. CTagum MHUTO3a W MPOUCXOJANIME B HUX MPOLECCH. THIIBI
muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perymsiiiust mutoTHUecKoro Iukia kieTku. I[IporpamMmupyemasi KjaeTouyHas THOENb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, (QyHKIIMOHAIBHAS TeHOMUKA. Mexanusmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposas knemkay» — buounghopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmunel 1 cxembl: «JKU3HEHHBIA MUK KICTKH», «MuTto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanmsa JJHK».

OOGopynoBaHue: CBETOBOW MHKPOCKON, MHUKpompenaparbl: «MuUT03 B KJIeTKax KOpeIiKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCcOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOEHUS U JKU3HEACATEIHLHOCTH OJTHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KoloHuanpHbIe
OpTaHU3MBI.

B3auMocBA3b 4acTeld MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl M1 CUCTEMbI OPIaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuid. Tumbl pacTHTENBHBIX TKaHEW: oOpas3oBareibHas, IOKPOBHAs,
MPOBOJIAIIASL, OCHOBHAs, MexaHuudeckas. OCoOOCHHOCTH CTpoeHUs, QYHKIMI U PaCOIOKCHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  4Ye€JIOBEKAa. THWIBI JKUBOTHBIX TKaHEW: dIUTEIHATbHA,
COCIMHUTENIbHASA, MbIlIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHHUS, (YHKIMH U PaCHOIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX M YEJIOBEKa.

Opranbl. BereratuBHble U reHEpaTHUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4esioBeKa. DYHKITMU OpraHOB M CHCTEM OPTaHOB.



Onopa Tena opranuzmoB. Kapkac pacrenmil. Ckenerbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckesieT. CTpOEHUE U TUIIbI COCTMHEHUS
KOCTEH.

JIBukeHre OpraHu3moB. JIBWKEHHE OJHOKJIETOYHBIX OpraHu3MoOB: aMEOOHIHOE,
KI'YTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX pPACTEHUN: TPONU3MbI M HACTHUH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX M YeJIOBEKa: MbllieyHas cucrema. Pedrekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

IIutanue opranu3mos. Ilormomienre BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusMu. IlutaHue >XUMBOTHBIX. BHYTpUIIOIIOCTHOE M BHYTPHUKIETOUYHOE IUIIEBAPEHUE.
IlutaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO Tpakrta. llumeBaputenbHble
xeinesbl. [IuimeBapuTenbHas cucTeMa 4esloBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jpixanue >xuBoTHBIX. uddy3us ra3oB yepe3
NOBEpPXHOCTh KieTku. KoxkHoe apixanue. JlpixarenpHas moBepxHOcTh. XKabepHoe u nérouHoe
JIpIXaHue. JIpIXaHWMe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHUE
CTpO€HHUS JETKUX I103BOHOYHBIX >KUBOTHBIX. JlpIXaTenpHas cucTema dYeinoBeka. MexaHu3Mm
BEHTWJISIIIMK JETKUX y NITUI U MIIEKONUTAOIMUX. Perynsuus apixanus. [[pixatensHbie 00bEMBI.

TpaHcnopT BeweCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpaIeHus..  OBOJIIOIMOHHBIE  YCIOXKHEHHS  CTPOSHUS  KPOBEHOCHOH  CHUCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranu3moB. Beigenenwe y pacreHuil. BbiaeneHue 'y KMBOTHBIX.
CokpaTtutenbHble Bakyoiau. Opranbel BblaesneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCACBIBAHHE KaK MEXaHU3MbI paOOTHI OPraHoB BblAeIeHUsA. CBsA3b MOJIOCTU Tela ¢ KPOBEHOCHOM
U BBIICIUTENbHON cucTeMaMU. BplieneHne y MO3BOHOYHBIX >KMBOTHBIX M uernoBeka. lloukn.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3allluTa y OJHOKJIETOUHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIINX. 3alIuTa Y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa nacCUBHOM U
XAMHUYECKOM 3a1IuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [I0KpOBBI 1 X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or Oone3Hedl. VMMMmyHHas cuctema uenoBeka. KIieTOUHBII M TyMOpaJbHBIH HMMYHHTET.
Bpoxnénublii ©M  NpHOOpPETEHHBIM  crienUupUUecKuil UMMYHHUTET. TeopHs KJIOHAJIbHO-
cenexktuBHoro nmmyHnutera (I1. Dpmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Poiib BpO:KIEHHOIO0 IMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PazppaxkumocTs W perynsiuus y OpraHu3MoB. Pa3gpaXxumMocTs y OJIHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3napaxumMocTs M peryisinus y pacreHuil. PocTroBele BeniecTBa M HX
3HauEHUeE.

HepBHas cucrema u pediaexTopHas peryisuus y XUBOTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTIeibl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediiekc u pednextopHas ayra. bezycnoBHble u
YCJIOBHBIE PE(IIEKCHI.

['ymopanbHasi perymsiuyvs M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIOKPUHHOW CHCTEMBI M HMX TOpPMOHBI. JleiicTBHE TOpMOHOB. B3auMOCBA3p HEpPBHOU U
SHJIOKPUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JleMoOHCTpaL UK

IToprper: U. I1. I1aBnoB.

Tabmupel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHui», «CHUCTEMBbl OpPraHoOB
MO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee cTpoeHHe HaceKoMbiX», «TKaHu pacTeHHiD»,
«Kopuesbie cuctembl», «Ctpoenue cteOns», «CTpoeHHE JIHUCTOBOM IIaCTUHKW», «TKaHU
JKUBOTHBIX», «Ckener yenoBekay, «llumeBaputensHas cucrema», «KpoBeHOCHas cucTeMay,



«/IpixaTenbHasg  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHas cuctemay,
«BpiaenurenpHas cUCTeMa», «DHIOKPHHHAA cucTeMay, «CTpoeHne Mblnb», «MMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUs pacTeHUui», «KpoBEHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapel», «CTpoeHHE IUIaHapun», «BHyTpeHHEe CTpOEHHE A0XKAEBOIO
yepBsi», «HepBHast cucrema pwi6», «HepBHas cucrema nsarymkn», «HepBHas cucrema
npecMbIkaomuxcs», «HepsHas cucrema nrtuny, «HepBHas cuctema MIEKONMTAIOIINX,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOINpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKHUBbIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMY OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue Uil JIEMOHCTpAallMd IIOYBEHHOI'O M BO3AYIIHOI'O IIMTAaHUS pacTEHH,
pacuierieHus Kpaxmaia u  OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpYyIOBaHUE IS
JEMOHCTPALMK OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEeJIbHbBIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnas padora «l/3y4yeHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 110JI0BOe. Bubl
0ecIoIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMeHTAIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele KieTkn, nmiau ramersl. Meno3. Craguu Meinosa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpensaponpiieBoe  pasBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE  Kene3bl.
OOpa3oBaHue U pa3BUTHE IMOJIOBBIX KiIeToK. Cnepmarorene3 u ooreHe3. CTpoeHHE IOJIOBBIX
KJIETOK.

Omo10TBOpEHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy»KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBHyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaaguu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobneHue.
Tunsl npobnenus. /Jemepmunuposannoe u neoepmuruposarnnoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6EHHOCTU JPOOJIeHHs MIIEKONUTAIOIUX. 3apOoJIbIIIeBble JTUCTKU (TracTpyJIsaius).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUE YacTel
pasBUBAIOIIErocs 3apojblia (3MOpHOHaNBbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ylbTaT HEpPapXWYECKUX B3aUMOJCHCTBUM T'eHOB. BimsHue Ha
AMOPHOHAILHOE PAa3BUTHE PA3IMYHBIX (DPAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. IlpsmMoe u Hempsimoe
pasButHe. Pa3Butne ¢ Meramopdo3oM y O€ClO3BOHOYHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHUE MPSIMOTO W HEMPSAMOrO Pa3BUTHUSA, UX PAaCHpPOCTPaHEHUE B IPHUPOJIE.
Tunsel pocta XMBOTHBIX. DaKTOpHl peryisiiMM pocTa KHUBOTHBIX M uenoBeka. Cragum
MOCTAMOPHUOHAIBHOTO DPAa3BUTHS y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxenue u passutue pacteHuil. ['amerodur u cnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meioza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OPraHu3MoOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
I[BETKOBBIX pacTeHuid. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyJIsIUU OHTOT€HEe3a Y PACTEeHUN U )KMBOTHBIX.

JleMoOHCTpan U

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



Tabmuubl u cxembl: «BereratuBHoe pa3MHOXKeHUE», « TUIbI 6€CIOIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHaAbl», «Pa3MHOXEHHE »HBIVIEHB», «Pa3MHOXEHHE TUAPBI»,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKIETKH U CIEPMATO30HAa,
«OcHOBHBIE CcTaguu OHTOreHe3a», «lIpsmoe u Hempsmoe pa3BuTHe», «Pa3BuUTHE MailCKOro
Kykan, «Passutue capaHum», «Pa3BuTue JIArymku», «/IBOMHOE OIIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJIbHBIX pacTeHUN», «OKHW3HEHHBIN LUK
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MXa», <OKU3HEHHBId LMK IAarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENapaTsl SHIIEKJIETOK U CIIEPMAaTO30U 0B,
Mozelb «L{uKI1 pa3BUTHSA JIATYILIKA Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTyeckas padora «BrplABIeHHE NPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. 'eHeTHKa — HAyKa 0 HACJIECACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTtopusi craHOBiEHUSI UM pPa3BUTHUsS I€HETUKM Kak Hayku. PabGotel I. Menpens, I'. ne
O®puza, T. Moprana. Ponp oredecTBeHHbIX Y4Y€HBIX B pa3BUTHM reHeTuku. Paboter H. K.
Konsrosa, H. U. BaBunosa, A. H. benozepckoro, I'. 1. Kapnieuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIE€IbHBIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
TeTepPO3UroTa, YUCTast JIMHUS, TUOPUABI, TeHOTUN, (eHoTur. OCHOBHBIE METOIbI TE€HETHUKH:
TUOPUAOTIOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-T€HETUYECKHI.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBusnos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabmuie! 1 cxeMbl: «MeTOoIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaGopaTopHnasi pa6ora «/[po3odmia kak 00bEKT FT€eHETHUYSCKHUX MCCIIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpuioB nepBoro nokojeHus. IlpaBuno gomuHupoBaHus. Bropoil 3akoH MeHznens — 3aKkoH
paciiernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpeIIMBaHus. [ unoresza
YUCTOTHI TAMET.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleJJOBAHMUS.
Pacmiensienue npu3HakoB NPy HEMTOJIHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO
HacJieI0BaHMs TPU3HAKOB. [{UToM0Ornyeckrne 0OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CrernienHoe HaciaeJ0BaHue
T€HOB, HAPYILICHHUE CLECTUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENEIICHUS I0Ja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIi M TeTepOraMeTHBIM MOJ. ['eHeThyeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanne npu3HAaKoB, CLEIUIEHHBIX C IOJIOM.

I'enorun kak wnenoctHas cucrema. IlneloTrponuss — MHOKECTBEHHOE [EHCTBHE IEHA.
MHOKeCTBEHHbI aJuieNu3M. B3auMojencTBue HeaUIeNbHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

['eHeTMYECKUI KOHTPOJb PpA3BUTHS pPACTEHUM, JKMBOTHBIX M UEJIOBEKa, a TaKXKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SIMH —
MHUKpOOHOMY. ['eHeTHuecKne aceKThl KOHTPOJIS U U3MEHEHUs HaclleZCTBEeHHOW MH(opMaIu B
MTOKOJIEHUSIX KJIETOK M OPTraHU3MOB.



JleMoOHCTpanuu

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

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoOii 3aKoHBI Menaens», « Tperuii 3akon Mennemns»,
«AHanusupymliee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEJOBaHUE
NPU3HAKOB y Apo3oduisy, «I eneruka nona», «Kapuorun yenoseka», «Kapuotumn apo30Quisn»,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajlienn3M», «B3anMoaeincTere reHoBy.

Ob6opynoBanue: MOJENb IJsl JEMOHCTpAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLICIUICHUS MPU3HAKOB, MOJENb JUIsl JEMOHCTPAIlMM 3aKOHA HE3aBUCHUMOIO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMHU CLEIUIEHHOTO HACJIEI0OBaHUsl IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTnyeckas paGora «lI3ydyeHue pe3ynbTaToB MOHOTMOPHUJIHOTO CKPELIMBAaHUSA Y
JIPO30(UITBIY.

IIpakTnyeckass padora «/3yyeHue pe3yabTaToOB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHud ¢eHotumna. M3MEeHUYHBOCTh
npusHakoB. KauecTBeHHble W KOJMYECTBEHHbIE NpPU3HAKU. Buapl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHASI.

MoudukaronHass ©3MEHUYUBOCTh. Ponb cpensl B GOpMHPOBAaHUU MOIUPUKAITIOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHBINH psin ¥ BapuanuoHHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHONH H3MEHYHBOCTH.

['enoTunuueckass M3MeHUYUBOCThb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTHITNYECKON M3MEHYMBOCTH: KOMOMHATHUBHASL, MyTaIl[HOHHAS.

KombOunatuBHass n3MeHYUBOCTh. Meilo3 U MoJ0BOM MpollecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTU. POJTb KOMOMHATHBHOM M3MEHYHBOCTH B CO3JJaHUU T€HETHYECKOTO Pa3HOOOpa3Hs
B [Ipe/iesiax OJIHOTO BHU/IA.

MyrtanroHHass W3MEHYMBOCTb. Buapl MyTauuii: TeHHbIE, XpPOMOCOMHbBIE, TI'€HOMHBIE.
CHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHbIE M IUTOILIA3MaTUYECKUE MYTalUU.
ComaTtnueckue M 1oJjioBble MyTauuu. lIpuumHbBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOIO IpoIecca. 3aKOH TOMOJIOTHYECKHX
psanoB B HacienctBeHHoW wu3zMeHunBoctu (H.M. BaBunoB). BaesnepHas HM3MEHUHMBOCTH U
HaCJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpaL U

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

Tabmuupel 1 cxembl: «Buabsl n3MeHuuBOCTH», «MoOaU(UKAIMOHHAS H3MEHUUBOCTbHY,
«KoMmOuHaTUBHAsT ~ U3MEHYHMBOCTH»,  «Meio3y»,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XuBble U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTeHHM, PHUCYHKH
(otorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAM(UKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHnEe BapUaIIMOHHOTO psAJia U BApUAIMOHHOW KPUBOW».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax)y.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapogHasi MporpaMma HUCCIEJIOBAHMS TE€HOMa YEJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEeKa: TeHEATOTHYEeCKUN, OIM3HEIIOBBINA, ITUTOTCHETUYECKHH,
HOMYJISIIMOHHO-CTaTUCTUYECKUH, MOJIEKYJIApHO-TeHeTUUeCKUid. COBPEMEHHOE OIpEIEIeHNE
TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIHPOBAHKE, B TOM 4Hciie ¢ nomouisko [T1P-
ananu3a. HacnencrBennsle 3a00s1eBaHus YeI0BeKa. | eHHbIE M XpOMOCOMHBIE OOJIE3HH YellOBeKa.
Bonesnn ¢ HacneACTBEHHOW MPEAPACIONOKEHHOCTRI0. 3HAYEHHWE MEIWIIMHCKONW TE€HETHKH B



OPEJOTBPALICHUN W JICUCHHHM TE€HETUYECKMX 3a00JeBaHUN dYenoBeKa. MeaMKO-TeHEeTHYeCKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Ipy3a». DTHUECKUE ACTIEKTHI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (hakTOpbl MOBBIILIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3UUECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKaloIIeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YEJI0BEKa K MMaTOJOTUSM.

JleMoHCTpanuu

Tabmuupl u cxembl: «Kapuortun udenoBekay, «MeToAbl U3ydeHHs] TE€HETUKHU UYEIOBEKay,
«["enernueckue 3a0601€BaHUS YCIOBEKA.

IpakTnyeckas padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U CeJeKUUs. 3apOoXKICHHUE CEIEKIMU W JToMecTukanuu. Yuenne H. U.
Bagunosa o LleHTpax mpouCcXO0XKACHUSI 1 MHOT000pa3us KyJabTYpHBIX pacTeHuil. Ponb cenexkumu
B CO3/JaHMM COpPTOB pacTeHUW U mnopoa KUBOTHbIX. Copr, mnoponaa, mTaMM. 3aKOH
TOMOJIOTHYECKUX PSIOB B HAcIeACTBEHHOM m3mMeHunBocTh H. M. BaBuiosa, ero 3nauenue st
CEJICKIITMOHHOM pabOoTHI.

MeTtobl ceneKIMOHHOM paboThl. ickyccTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaIbHBIM.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHITY C TIOMOIIBIO OIICHKH (DEHOTHIIa TOTOMCTBA M OTOOP 1O TEHOTHUITY C TOMOIIBIO aHATH3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHbIN 1
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid y KYyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHS © MeToAoB pekoMOmHaHTHBIX JIHK mns
MOJIy4EHUSI UCXOJIHOTO MaTepuaa Jiyisl CEeNEeKLUH.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpuausanus. bBaM3KoOpoACTBEHHOE
CKpeluBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelirBaHue, Wik ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OraanéHHas rubpuau3anus.
[Ipeogonenue Oecriogusi MEXBHAOBBIX THOpUAOB. JIOCTHMKEHHSI CENEKLIUW pACTeHUU U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue M HU3y4EHHE T€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JHUKHX
poauyel A co3qaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaejieHue 2eHemuyecKUMU pecypcami CelbCKOX03AUCMEEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUJeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM quciie ¢ NpUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuue! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHHUS U MHOT000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHMX pSJOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «METOIBI CEIEKIN»,
«Otnanénnas rubpuanszanusy, «MyTtareHes».

JlabopaTopnas pabora «3ydueHue cOpPTOB KyJIbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX».

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUII».

Ikckypeusi «OCHOBHbBIE METOJbI M JIOCTUKEHHUS CENEKIIUM PAacTeHU M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO035ICTBO, B JIaOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BHOTEeXHOJIOTHA ¥ CHHTETHYECKasi OHOJIOT U

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYIbTYpHI,
MUKpPOOPTraHU3MbI, HMX XapaKTepucTuka. TpaaulmoHHas OWOTEXHOJOrus: XjeOoreueHue,



NOJIydeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouonorudeckuit cuute3. OOBEKTHI
MHUKpOOHOIOrn4YecKuX TexHonorui. [Ipon3BoacTBo Geska, aMMHOKUCIIOT U BUTAMUHOB.

CoziaHue TEXHONOTMM UM MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO ITOJIyYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTPEYAIOIIUECs B IPUPOJIe OMOCHHTETUYECKHE TYTH.

Knerounas muxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAaHEW PAaCTCHUM U KUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3amus U comaTtudeckuid smOpuoreHe3. Mcmosibp3oBaHue
raluIOuIoB B CEINEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKIOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHMPOBAHME JKUBOTHBIX. METOX TpaHCILIAHTALMM sEP
KJIETOK. Texwonozuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas U T'eHHass MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYMPOBAaHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TIEPCIICKTHUBBI
XPOMOCOMHOM ¥ TEHHOW HHXXEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TE€HHOU
WHXCHEPUU.

Menuuunckue ouorexnosnoruu. [locrrenomnas uudposas meauiuna. [1I[P-auarnoctuka.
MeTab010MHBIN aHaIU3, FeHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuouH)xeHepusi A pa3paboTKM  (yHIAMEHTAJIbHBIX OCHOB MEAMIUHCKMX TEXHOJOIHH,
CO37aHMUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPHUHTUHIA U
ckaddosauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLUUH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHue MOJIEKYJISpHBIX MeXaHu3MoB (yHkiuonupoBanus PHK-
COJIep KAIX BUPYCOB, BHI3BIBAIOIINX 0CO00 OIMAcHbBIE 3a00JIeBaHHS YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuubet w  cxemel: «/cnonp30BaHME  MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
IPOU3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHas HHXEHEPUs».

JlaGopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIIBIX IPOLYKTOBY.

IKeKkypeust «buoTexHOIOrns — BayKHelIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOJCTBO)».

11 KUIIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJICHUH B 0M010rHI

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4dHas JaearenbHocTh Y. JlapBuHa.

JBuwkymue cunsl 9Boironuu  BuAoB 1o Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
pPasMHOXKEHHsI OpPraHU3MOB, HACJIEJACTBEHHAas HM3MEHYUMBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmiienne cunteTndeckoit Teopun 3omonuu (CTI). HelitpanbHast Teopust 3BOTIOLNY.
CoBpemeHHas BOJIIOIIMOHHAs Ouosorus. 3HauyeHUE SBOJIIOIMOHHON Teopuu B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoOHCTpaL UK

[Moptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
Hapsun, C. C. Yersepukosn, U. U. IlImaneraysen, k. Xongern, /. K. benses.

Tabmuupl n cxemsl: «Cucrema xuBoi npupoasl (no K. Jlunuero)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
XKHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
HapBuna», «®Dopmbel O00prOBI 3a cymiecTBoBaHue», «llopoasl romyoOeit», «MHoroobpasue



KYJIBTYPHBIX (popM KamycTeD», «[1opoabl JOMAIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BunoB (mo Y. JlapBuHy)», «Cxema COOTHOIICHHS ABMXKYIIUX CHJI JIBOJIOIUN», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUECKOM TEOPUN IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmynsiuust Kak 3JaeMEeHTapHas eAuHuLa 3BosouMHU. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomyssiuil. U3Menenue reHo(oH/1a MOMYIISIMY KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH reHeTuueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOpPHI (IBMIKYILME CHJIBI) ABOJIONUH. MyTallMOHHBIA MpoIecc.
KombOunaruHass u3mMeHUHMBOCTh. [[peii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUS
qacToT ayienedl B momynsanusx. DddexkT ocHoBarens. IDggexm OYmulLiouH020 20pablUKA.
CHudicenue 2eHemuyecko2o0 pasHoooOpaszus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Mwurpanun. V30mauus TOMYISIAN:
reorpaduueckas (MpoCcTpaHCTBEHHAs ), Onoornyeckas (penpoyKTUBHAS ).

EcrectBennblii oTO0p — HampaBistomuid ¢aktop s3Bomonud. DopMbel eCcTECTBEHHOTO
oTOopa: IBWXKYIIUH, CTaOWIM3UPYIOLIUH, pa3pbiBatonuil (au3pyntuBHbii). [lonoBoit otbop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KaK pe3ylbTaT MHUKPOIBOIIONMU. BO3HHKHOBEHUE
npucnocoOiaeHnii y opranu3zMoB. ApomMopdo3bl U uanoagantanun. [Ipumepsr nprcrnocobaeHmit
y opraHusmoB: Mopdonoruueckue, GU3NOIOTHYECKUE, OWOXHMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLMH.
Wzomsiust — kimoueBoid  pakTop BUmooOpaszoBanus. Ilytm u crmocoObl BUI000pa3oBaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumuonan3auus, rudpuanzanus). JJIuTeIbHOCTb 3BOIOIIMOHHBIX IPOLIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Ponp 3BomtonmoHHON OuonoruM B pa3padOTKE HAy4YHbIX METOJOB COXPaHEHMUS
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MapasUTOB M HMX XO031€B. MeXaHU3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

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

Tabmuiel u cxembl: «MyTallMOHHAS U3MEHUYUBOCTHY, «[loMynslnoHHas CTPYKTypa BUIA»,
«Cxema mposiBleHUs 3akoHa Xapau—BaiinOepra», «JIBUXKylIne CHIBI  SBOJIOLHUN,
«OKOJOTHYEeCKash H30JALMs MONYSIIMKA ceBaHCKOM ¢openny, «l'eorpaduueckass H30IALUSA
JMCTBEHHMIIBI CUOMPCKOM M JTMCTBEHHUIIBI AaypcKoib», «[lomysioHHbIe BOJHBI YUCIEHHOCTH
XMIIHUKOB U XKepTB», «Cxema JeHCTBUA ecTecTBEHHOro ot0Oopa», «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «OKuBspie HCKOIIaeMBIEe»,
«ITokpOBUTENBCTBEHHAsI OKpacKka XKUBOTHBIX», «lIpenymnpexaaromas oOKpacka >KUBOTHBIX»,
«Puznonoruueckue aaanrauuny, «I[IpucnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIbHOCTDY,
«Kpurepun Buma», «Bunel-nBoitHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
Bus0ooOpazoBanus», «l'eorpapuyeckoe  BumooOpazoBaHWe TPEX  BHUJAOB  JIAHJBIIICHY,
«DKOJIOTHYECKOe BMJI000pa3oBaHMe BHUJOB cHHUI, «[lomumionasl pacreHuit», «KamyctHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdbapuy pacTeHUH, KOJUIEKIIMH HACEKOMBIX, dydena NTHIl U 3Beper C
IpUMepaMu pa3iNyYHbIX MPUCIOCOOJIEHUH, Yydesa NTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHHi OJIN3KUX BUIOB, 00pPa30BaBLIMXCS PAa3IMUYHBIMU CIIOCOOAMH.

Jladoparopnasi padora «BrIsBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas pabora «lIpucrnocobmeHust OpraHu3MOB U HUX OTHOCHTEJbHas
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. MakpodBo1onus M eé pe3yJibTaThl



MeTtobl u3yueHus: MakKposBosItoLMU. [laneonTonornyeckue MeToabl U3y4E€HUS SBOJIOLHUH.
ITepexonnbie GopMbl U PUIIOTEHETUYECKHE PSIJIbI OPTaHU3MOB.

Buoreorpadpuyeckne ™meronasl uszydeHus osBomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepPHKOB U OCTpOoBOB. buoreorpapuyeckue obnactu 3emiau. BUuabl-3HIEMUKH U PETUKTHIL.

OMOpHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHE METObl M3YyYCHHS HBOJIOIHH.
I'eHeTMYeCKHME MEXAHU3MBI 3BOJIOLMU OHTOTCHE3a U IOSIBICHHS JBOJIOLMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYJIIpHO-
reHeTU4ecKue, OMOXMMUYECKMEe M  MaTeMaTU4eCKUe METOJbl  HM3YyYeHHs]  HBOJIOLUH.
['omonoruynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MyTallui U SBOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWiia) dBOMOUMU. [lpunyun  cmeHvl  QYHKYULL.
HeobGpaTumocTs 3BooUH. AantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLHH.

JleMoOHCTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroep, J. ['ekkensb.

Tabmuiel 1 cxeMbl: «OUIOTCHETUYSCKUH PSJT JIOMIATN», «APXEONTEPUKC, «3BEPO3yObIe
auepsl», «Cterouedans», «Punnodurel», «CeMeHHble MAanOpOTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukThl», «HawampHble CcTaguu 3MOPHOHAIBHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OPraHb»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBICE HAOOpHI YENIOBEKAa M IIUMMaH3e», «I maBHbIC
HaIpaBJIEHUs 3BOIIOLUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTaHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJICKLIUU
HACEKOMBbIX.

Tema 4. IIpoucxoxaeHue u pa3BuTHE KU3HU Ha 3emJe

Hayunble rumoTte3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMHS.
JloHay4Hble NpEeACTaBICHUS O 3apOKJICHUM JKU3HU (KpeauuoHu3M). ['Mmoresa MOCTOSHHOTO
camo3apo>KJIeHUs )KU3HU U €€ onposepkeHue onsitaMu @. Penu, JI. Cnamnanuanu, JI. [lactepa.
[TponcxosxaeHune >Ku3Hu U aCTPOOUOJIOTHSL.

OcHoBHbIE ATalnbl HEOpraHUueckoi 3Bosonuu. [InanerapHas (reosorudeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHUX.
Onpir C. Mumnepa u I'. HOpu. OOpazoBanue noiaumepoB u3 MoHoMmepoB. KoarnepBarHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTmueckas
runoreza I'. Ménmnepa. PubGosumbr (T. Yekx) um rumoreza «vupa PHK» V. T'unbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NTPOTOKIIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHusa. Vckomaemble OpraHMYECKHE OCTaTKH.
['eoxponosorust u e€ Meroasl. OTHoOcUTenbHass M aOCONMIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHoOrMUecKast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HauvanpHble 3Tanbl opraHnyeckoi sBosronud. llosBiieHne W 3BOMIONMS MEPBBIX KIETOK.
Opomtonusi Merabonu3zMa. Bo3HukHOBeHHEe mepBbIX sKocucTeM. CoBpeMEeHHblE MHKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse cooduiectB. Ctpomaronutsl. [IpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOMOTeHe3). DBONIOIMOHHOE MPOUCXOXKIACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHoBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHUi. OCHOBHBIE apoMop(do3bl PacTEHUU.
Beixon pactenmit Ha cymy. [losBieHHe CHOpPOBBIX pAacTeHM M 3aBOEBAHME HMH CYIIH.
CemeHnnbie pacTenus. [IponcxoxaeHne NBETKOBBIX PACTEHUIA.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpoBbIE
XKHUBOTHBIC. JKHU3Hb B BOJie. DBOJIOIUS MO3BOHOUHBIX. [Iponcxoxnenne ampuduii U penTHIIHiA.



[TpoucxoxaeHne MIICKOMUTAINMX © NTUll. [lpuHnmn kmodyeBoro apomopdosa. OcBoeHue
0eCr03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmasi xapaKTepucTHKa KJIMMaTa W reojiorndeckux mporeccoB. [losBienue u
pacuBeT XapakTepHBIX OPraHU3MOB. YTIIeOOpa30BaHHE: €ro YCIOBUS M BIMSHHAE Ha Ta30BBIN
coctaB aTMOC(]ephl.

MaccoBbie BBIMUpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTH. [Ipobaema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cuctemMa opranudyeckoro mupa. [IpuHIUMNBI KjIaccu@UKaUd OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemMoHcTpauMu

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpgewn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMo03apoXJieHUs ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyecKkou
sBoNIOIMNY, «['eoxpoHonornueckas mikaigay, «HauanpHble 3Tanbl OPraHUYECKOM HBOJIOIUNY,
«Cxema o00Opa3zoBaHus JYKapuOT MyTéM cuMOuoreHesa», «Cucrema 3KUBOH MPUPOJIBIY,
«Ctpoenune  Bupyca», «Apomopdo3bl pacTeHuil», «PuHHOPUTB), «OIHOKIETOUYHbIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJIOpocHn», «Mxu», «llanoporHukm», «l onoceMeHHbIe
pactenus», «Opranbl IIBETKOBBIX pacTeHui», «CxemMa pa3BUTHUA IKUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynomnonoctusie», «llnockue uepBu»,
«YneHucToHOr1e, «PBIOBIY, «3eMHOBOIHEICY, «IpecMmbikarommuecs», «lITunen,
«Munekonuratroue», «Pa3BuTue JKU3HM B apxelckoill spey, «Pa3BurtHe KHU3HM B
MPOTEPO30MCKON 3pe», «Pa3BUTHME KU3HU B TNAJCO30MCKOM 3pey», «Pa3BuTHE XU3HU B
ME3030MCKON 3pe», «Pa3BuTue KU3HM B KaillHO30iickoM »3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pacTEHUN pPa3IUYHBIX OTIEIOB, KOJJIEKIHMHA HACEKOMBIX,
BJIQXKHBIC Tpenaparsl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUICKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Musiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CUHTE3a OpPraHMYeCKUX COEAMHEHUH B IEPBUYHOM aTMocdeper.

Jlaboparopnasi pabora «/3ydeHHe M ONUCAHUE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB.

IIpakTnueckass padora «lI3yueHne o0OCOOEHHOCTEW CTPOEHHUS PACTEHUH Ppa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHue 0cCOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paens! u 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOKICHUM YeJIOBeKa. Pelnruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUecKOe TOJIOKEHHE 4YeJlIoBeKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]OIorHuecKue,
IMOpHOTOTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHUeckre. OTIuYus dYeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cunbl  (pakTophl)  aHTPONOTreHe3a:  OWOJIOTUYECKHE,  COIMANIbHEIE.
CooTHorieHre OMOJIOTHYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHoBHBIE CTaJUU aHTpororeHesza. PanHue yenoBekooOpa3Hbie 00e3bsHbI (TPOKOHCYIBI)
W paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeIIOBEKOOOPa3HbIX 00€3bsH U JIIOJCH. ABCTPATIOIUTEKH —



JBYHOTHE INpeKH Jiroacu. UenoBek ymensld, IEepBble U3TOTOBICHUs Opyauil Tpyaa. YUenosek
MPSIMOXOJISAIITUN M TIEPBBIA BBIXOJ JIIOACH 3a mpenensl Apuku. YenoBek rermenb0eprckuii —
00Nl MpeoK HeaHIEPTAIbCKOr0 YEIOBEKa U YEJIOBEKa pa3yMHOr0. YenoBek HeaHepTaibCKUi
KaK BHJI JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHbI COBPEMEHHOIO THIA, JIEHHCOBCKUUI
4eJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npenenaMu Adpuku. [laneoreneTnka u najaeoreHOMUKa.

OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBI OTOOp B MOMYJSLUSAX 4YelIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BONHBI, Apeiid) reHOB, MUTpALUs U
«a(dexT ocHoBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bonbiuine pacel: eBporneouaHas (eBpasuiickas),
aBCTPAJIO-HErPOHIHAsA (SPKBaTOpHAJIbHAs), MOHIOJIOMIHASA (a3MaTcKo-aMepHuKaHcKas). Bpems u
IIyTM pPAacCEeJICHWs 4YeloBeKa II0 IulaHere. EnuHCTBO  4yenmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCTh 4YeloBeKa K  pa3HbIM  YCIOBUSM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u nperia reHoB Ha MOP(HOJIOTHIO U
(bu3HUOIOrHIO YeIoBeKa.

MexXIuCIUIIMHAPHBIE METOJAbl B (U3HUYECKON (OMOJOTHYECKOW) aHTPOIIOIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPONOJIOTUS M MaJCOAHTPOIOJIOTHSl  YEJIOBEYECKUX  IMOIMYJIALMIA.
buoconuanpHple  HMCCIIENOBaHUSA ~ NpUPOAbI  4enoBeka.  MccinegoBaHue — KOIBOIIOLNU
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsi: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuer u  cxembl: «MeETOIbl  aHTPOIOJIOTHH», «[ OJIOBHOM MO3r 4YeIOoBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeNeT 4eloBeKa M CKeNeT IIUMIlaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aQHTPONOreHe3a», «IBOJIOLUOHHOE [JPEBO UEIOBEKa,
«ABcTpanionurek», «HenoBek ymenbiii», «HenoBek npaMoxoasauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heangaepransup», «KpomanboHIb», «lIpeaku yenoBeka», «ITambl 3BOJIIOIUU YEIOBEKAY,
«Pacsp1 uenoBeka».

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTeH, MPEeMETOB MAaTEPUAIbHON KYJIbTYpbl IPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTUH C MHQOJOTHYECKUMH U OuOIecKUMU
CIO)KETaMH MTPOUCXOKICHUS YeloBeKa, (poTorpadmu HaX0JA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKeJIET YeJIOBEeKa, MOJIETb Yepera YeJlOBeKa M Yepera MIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KHMCTH IIMMITaH3€, MOJIETIN TOPCA IIPEIKOB YEJIOBEKa.

JlaGopaTtopnas pabora «/3yueHne o0cOOEHHOCTEM CTpPOEHMsI CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yyeHue 3K0NOrHYeCKUX aJanTali YeJIOBEKay.

Tema 6. OJxoJyiorusi — Hayka O B3aHMOOTHOLIEHMAX OPraHU3MOB H
HA0PraHM3MEHHBIX CHCTEM € OKPY:KalolIeH cpeaou

3apoxaeHrue U pasButhe dKoioruud B Tpynax A. ['ymGompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl m 3amaum skonoruu. CBsi3b
HKOJIOTUH C IPYTUMU HayKaMH.

Metonasl skonoruu. [ToneBbie HaOMOAEHUSA. DKCIIEPUMEHTHI B DKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKpY)KaloIIed cpesbl: JOKaJIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3Ha4YEeHHE DKOJIOTMYECKUX 3HAHWM I YelIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHE KaK
OCHOBa CBs3€H deloBeuecTBa € MNpuUpoaod. POpMHUPOBAHUE SKOJOTUYECKOW KYIbTYpbl U
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepnios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorumn», «MeTonbl sKoaorun», «CxeMa MOHHTOpPUHTA
OKPYXKaroIlel Cpeb».

Jladoparopnasi padora «/3yueHrne METO0B SKOJIOTHYECKUX HUCCICTOBAHUIY.



Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Oxoyiorndeckue  (GakToppl M 3aKOHOMEPHOCTH wuXx jaeictBus. Kiaccudukamms
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHEe, OWOoTHYecKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUS dKoJorndeckux ¢aktopos. [IpaBuno muaumyma (K. Llnpenrens, 1O.
JIn6bux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTECHOOMOHTHBIC OPTraHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJoruueckuii ¢akrop. [leficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CurnaibHas poib cseta. oronepuoansm.

Temmeparypa Kak 3konorudyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOIACPKAHUIO
BojHOro Oamanca. Kiaccudukauus pacteHuid mo OTHOUIEHHIO K Boje. [Ipucmocobienust
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenbl oOuTaHHsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, I[OYBEHHAs, TNTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHHS
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHemnue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUI JKU3HH.

Kuznennsie Gopmbl opranu3moB. [lonstue o >xu3HeHHou ¢opme. KuzHeHHbIe (HOPMBI
pacTeHui: JaepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJHOJETHUE TpPAaBBbI.
Kuznennole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OcOoOEHHOCTH
CTpOEHUS U 00pa3a KU3HHU.

buotndeckne  Qaktopel. Bumbl OHMOTHYECKMX  B3aUMOJCHCTBUH:  KOHKYPCHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomepaius, MyTyaln3M, KOMMEHCAIU3M
(KBapTHUpaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TOMHUYECKHE,
dopuyeckue, dabpuyeckue). 3HadeHHE OMOTHMYECKUX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JdeMoHcTpannn

Tabmuubl 1 cxembl: «JKosorndeckue (Gpakropb», «CBETOBOU CIEKTPY, «DKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOILLEHUIO K CBETY», «TEMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHbIE», «DU3NOJIOTUYECKUE aJanTalli XUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIe GOPMBI pacTeHU», «KHU3HEeHHBIE (POPMBI )KUBOTHBIXY,
«JKocucTeMa UIMPOKOJIUCTBEHHOTO Jieca», «JKocucTeMa XBOMHOro jecay, «llenu nuranusy,
«Xumnn4yectBoy, «Ilapazutuzm», «KonkypeHuus», «Cumonos», «KommeHcammuzm.

OOGopynoBanue: repbapuu pacTeHH W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPasIMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOJMIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUI, CBETONIOOMBBIC, TEHEIIOOUBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repOapud M KOJUIEKIMU TEIUJIONOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOWYHMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHM, OTHOCSIIMXCS K Trurpodpuram,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE pPACTEHHs JaHHBIX TPYIN, KOJUIEKIUH HKUBOTHBIX,
OoOWTaIOLMX B pa3HbIX cpefax, repOapuu M KOJUIEKIIMM PACTEHMH M UBOTHBIX, OOJIaJar0LINX
YepTaMu TMPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJUIEKIIUM PACTEHUN W JKUBOTHBIX PAa3JMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlabopaTropnasi padora «BrisBieHHE MPUCTIOCOOICHNUNM OPTaHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnass pabora «BblsiBiIeHHEe NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPbI».

JlaGopaTtopnas padora «AHaroMHyecKHMe OCOOCHHOCTH PACTeHUH U3 pasHBIX MECT
oOUTaHUNY.

Tema 8. Jko/10rus1 BUAOB ¥ NOMYJIALMI



DKONOTUYECKUE XapaKTePUCTUKHU MOmyisiiun. [lomynsnus kak OMONIornueckas CHCTeMa.
Pons HeomHOpomHOCTH cpefpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(GbOopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyIisiiuii. OCHOBHBIE TTOKA3aTEIIN MOIYJISIIIHH:
YHUCIIEHHOCTb, IJIOTHOCTh, BO3pAacTHas W IOJOBasl CTPYKTYpPa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

Dkojyoruyeckas CTpykTypa mnomynsuud. OueHKa YHCIeHHOCTH mnomyisiiuu. uHamuka
MOMYJSIUMUA U €€ peryisiuusa. buotndeckuid moTeHuran nonyysiquu. MoaennpoBaHue TMHAMUKA
nomymnsiiuu. KpuBble pocTa uuciIeHHOCTH mnomyisiinuu. Kpuble BbbkuBaHus. Perymsnus
YUCICHHOCTH TOMYJISAIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJiorudeckue crparerud BunoB (I- u K-ctparerun).

[Tonstue 00 »HKojOrMYeckoil Humie BUAa. Mecroobutanue. MHOroMepHas MOJAETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loteHnumanbHas u
peann30BaHHAas HUILIU.

Bun xak cucrema momynsuuid. Apeanbl BUAOB. Buabl M uX KU3HEHHBIE CTpPATETHUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJACHUS W MUTpalMii >KUBOTHBIX. buHonmoruueckue WHBA3UU
Yy>KEPOJHBIX BUIOB.

JdeMoHcTpannn

IToprper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTMYECKUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauuu», «Bo3pacTHpie mnupamMuibsl MOOMyJSuu», «CKOPOCTb 3aceieHus
MOBEPXHOCTU 3eMIIM Pa3IMYHBIMH OpraHu3mMamuy», «Monenb skonoruyeckoil Humu Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

Jladoparopnas padora «[IpucnocoOieHust CeMsH paCTEHUN K PACCETICHUIOY.

Tema 9. DKo0J10THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opranu3MoB. buorneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHH3MamH B
OHOLICHO3E.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnaum). DyHKUHOHAIBHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypOoBHHU.
Tpoduyeckue nenu u cetu. Abuornyeckue 0y0ku 3KocucteM. [10UBBI M WIIBI B 3KOCHCTEMAX.
KpyroBopor BeliecTB U MOTOK SJHEPTUU B 3KOCUCTEME.

OcCHOBHBIE TTOKa3aTENIN YKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHIECKUE THPAMUIBI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBUUHbIE W BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTpONOreHHbIE BO3JCHCTBUS Ha cykneccud. KimmakcHoe —cooOuiecTso.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOTIOTEHHBIE  DKOCUCTEMBI. ATpodkocucTeMa. ArporeHo3. Paznuums  wmexmy
AQHTPOIIOTE€HHBIMH U MIPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u dayHa.
CunaHTpomnu3anus ropojackoi dayHel. buonornueckoe ©  XO3MHCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBUI  OpPraHU3MOB B
sKkocucTteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUHM U  BEIIECTB MEXAY CMEXKHBIMU
AOKOCHUCTEMAaMH. Y CTOWMYHMBOCTh OPraHU3MOB, TMOMYJISIUA HM SKOCUCTEM B  YCJIOBHUSX
€CTECTBEHHBIX M AaHTPONOTE€HHBIX BO3ACHCTBUN.



Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToq0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaLuu

[Toptpert: A. Ix. Tencnu.

Tabmuupt u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA MIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 3KocucreMe», «llenmn mwmraHus (macTOMINHAA, JETPUTHAS)Y,
«OKosornyecKas mupaMua dyucen», « JKojJorudyeckas nupamuaa 6uomaccol», « IKoJorudyecKas
nupampaa sHeprum», «OOpazoBanue Oonota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U TOTOK
SHEPTuu B arporieHose», «[Ipumepsl ypOboskocucTem».

O6opynoBanue: repOapuu pacTeHUN, KOJUICKIMM HACEKOMBIX, uyuesia NTUI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD».

Jladoparopnas padora «/3yueHnue pa3HOOOpa3usi MEJIIKUX TOUYBCHHBIX YICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKeKypeust «IKCKypcHsl B TUIIMYHBINA OuoreoneHos (B n1yOpaBy, O€pe3HsK, €JbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha I0JIE€ WIK B TEIUIMYHOE XO3SIIICTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmerianerapuas 00ojg04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocdepe. O6mactu 6mochepst u e€ cocras. JKupoe BeniecTBo Onochepsl 1 ero GyHKINH.

3aKOHOMEPHOCTH cyiecTBoBaHus 6uocheprl. OcobennocTu 6uocdepsl Kak raodaibHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OHOreoXMMHYECKHE HUKIBI (Yriiepoa, a3oTa). PUTMHUUHOCTS sBIIeHU# B Onocdepe.

3oHanbHOCTh Ouochepsl. Ilonarue o Ouome. OCHOBHBIE OMOMBI CYILIU: TyH/pa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENU, CaBaHHbI, IIyCTBIHHU, TPOIIMYECKUE JIECA,
BBICOKOTOphsl. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa ¥ (YHKLIUS O>KUBBIX CHCTEM, OLEHKAa HX PECypCHOro IOTEHLHala |
O6rochepHbIX QYHKITHH.

JleMoHCTpanun

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

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «Kpyrosopot
yriaepojaa B npupojae», «Kpyrosopot kucinoposaa B npuponae», «KpyroBopot Bojbsl B IPUPOJIEN,
«OcHoBHble OMOMBI cymny», «Knumarnueckue mosca 3emnm», «Tynapa», «Taiiray,
«Cwmemmanubiii  nec», «lllupokonucTBenubiii nec», «Cremb», «CaBaHHa», «llycTbiHY,
«Tponmyeckuii mecy.

OGopynoBanue: repOapuu paCTeHUM pa3HBIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKaOIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL. Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3IyIIHOW cpenapl. OxpaHa Bo3Ayxa. 3arpsi3HEeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymenue noussl. OXpaHa IOYBEHHBIX PECYpPCOB. MI3MeHeHNe Kinmara.

AHTpOIIOTEHHOE  BO3JCHCTBME Ha pPACTUTENbHBIA M JKMBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUpPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). boranndeckue cagpl U 300J0THYECKUE
MapKH.

OcHOBHBIE IPUHIIUIIBI YCTOMYNBOIO Pa3BUTHUS YEJIOBEUYECTBA U MPHUPOABI. ParyoHansHOe
PUPOIONOIL30BAaHUE M COXpaHEHHe OHOJoru4eckoro paszHooOpazus 3emnu. OOmue



3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHYECKUX KpU3uCcOB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHBIE OCIIEACTBHUSL.

Pa3BuTHE METOJOB MOHHTOPHHTA pPAa3BUTHUS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOAHUIO OMOETbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUCmem 1 cnoco6o6 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpan U

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps,
«3arpsisHeHne  1ouBbl», «llapHukoBbIT  3ddexT», «Ocobo oxpaHseMmble MPHPOIHBIC
TeppuTOpUn», «MOJENU YIPaBIIeMOro MUPAY.

O6opynoBanue: Qororpaguu OXpaHSEMbIX pPACTEHUH U JKUBOTHBIX KpacHOU KHUTH
Poccuiickoit denepainuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX pe3ylbTaTOB OCBOEHUS MPOTPamMMbl MO OUOJOTHH BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOONPEIEICHUIO,
Hanuuyue momueéayuu K OOydeHUIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMH  CUCTEME
Ouosnoruueckoro  oOpa3oBaHMs, Haauuue NPABOCO3HAHUS  DKOJIOTMUECKOH  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE IJIaHBI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOrpamMMbl 110 OMOJIOTMH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIOCOOCTBYIOT IpPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHSI, Pa3BUTHUsI BHYTPEHHEW MO3MLMU JIMYHOCTH, ATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHUS K  KYyJIbTYpHOMY  HAacle€IuI0 U  TpajulUsaM
MHOT'OHALIMOHAJIBHOTO Hapoaa Poccuiickoit @eaepannu, Ipupojie U OKPYKarolen cpee.

JIMYHOCTHBIE Pe3yabTaThl OCBOSHHS YU€OHOTO mpenMeTa «bHoiaorusy ITOMKHBI OTPaXkaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOLIUXCSI PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEMH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, NO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacIIMpeHue KU3HEHHOI'O OIbITa M ONBITA AESITENbHOCTH B IPOLIECCE PEATM3alUUd OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATENBHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM MO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOIr0 OOIIECTBa;

OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX IpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHAa U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEATEIBbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENIbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpeNeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUIEHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMEHUE  YUYUTBIBaTh B  CBOMX JIEHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ Pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMU HEHHOCTSAMU U COLUAIBHBIM
MIOJIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIIECJOBATEIbCKUX 3a/ad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOIO COJIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUICKOMN IPaXKAaHCKOM UICHTUYHOCTH, HATPUOTU3MA, YBOKEHUS K
CBOEMY HApOAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH A3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSAIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;



[[EHHOCTHOE OTHOIICHHE K TPHUPOJHOMY HACIEAWI0 M TNaMSATHUKAM MPHPOJIHI,
nocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OILIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE W pPa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIlMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHHSITHS ICHHOCTEH CEMEWHOMN KU3HU B COOTBETCTBUU C TPAJAHMIHSIMH HAPOJIOB
Poccumn;

4) 3CTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIIECTBEHHBIX OTHOIICHHMIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3AEHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE IPOSIBIIATH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOpPMHPOBAHHMS  KYJLTYPbI  310pPOBbS W
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

MOHUMaHWE W pealin3aius 310pOBOro u 0e30MmacHoro oopasa >ku3HU (310pOBOE MUTAHUE,
coOI0ZIcHHEe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perymsipHass (QuU3HYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U MCUXHUUECKOMY 3/10POBbIO;

MOHMMAHUE I[EHHOCTH TPAaBWJI WHIAMBUIYAIBHOTO ¥ KOJUICKTHBHOTO O€30TacHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBHA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) Tpya10BOr0 BOCIMTAHUS:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTH TEXHOJIOTHYECKON M COITMAIBHON HAMPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
JESITSIIbHOCTD;

MHTEpEC K pa3inuyHbIM cepam mpodeccnoHalbHON AeSITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTn30BbhIBaTh COOCTBEHHBIE JKMU3HEHHBIE TIAHbL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCel
KU3HU;

7) 3K0JI0TM4YE€CKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH I1eieco00pa3Hoe OTHOIICHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HH Ha 3eMile,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIIICHUE YPOBHS HSKOJOTHYECKON KYyJIbTYpBI: MPHOOPETEHUE ONBITA IIAaHUPOBAHUS
MOCTYIKOB M OI[EHKU WX BO3MOXKHBIX MOCIEICTBUH ISl OKPYKAIOIIEH CpeIbl;

OCO3HaHHE TJI00ATHLHOT0 XapaKTepa IKOJIOTHISCKUX MPOOJIEM 1 ITyTeH UX PEIICHUS;

CIIOCOOHOCTH UCMOB30BaTh MPUOOpPETaeMble TPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IIPH PEIICHUU TPOOJIeM, CBS3aHHBIX C PANMOHAIBHBIM IMPHUPOAOIOIE30BaHNEM (COOIIOICHUE
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HAMpPaBICHHBIX HAa COXPAHEHHE PAaBHOBECHS B JKOCHUCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, OHOochepbl);



AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAILIUX BPEA OKPYKAIOLIIEH NPUPOJHOM Cperne,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKOM KYJBTYphI, OIBITa
JIEATEIIbHOCTH  JKOJIOTMYECKOM HANpPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS HMH B
[IO3HABATEJIbHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOU JEATEIbHOCTH SKOJIOIMYECKON HAIPABIECHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHUE SA3BIKOBOM M UNTATEIIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

NOHUMaHWe cneuu(Uuku OMONOrMM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PaLMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUHU LEJIOCTHOTO MPEACTABICHUS 00 OKpY)KatoLeM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U oOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 0OeCreueHus
HOBOTO YPOBHS Pa3BUTHS MEIHMIIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0Ja U3 IN100aIbHBIX
HKOJIOTMYECKUX NIPOo0OJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYCHUU OMOIOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHUS OO0
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHUS, MCIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IMOJydaeMble 3HAHHS I aHaIM3a W OOBSACHEHHs SBICHUUN
OKpPY’KAaIOIIEro MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JelaTh OOOCHOBAaHHbBIE
3aKJIIOYCHHS Ha OCHOBE HAYYHBIX ()AKTOB W HMMEIOIIUXCSA JAHHBIX C LENbI0 TMONyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
HCCIIEIOBATEIBCKYIO ACSITEIBHOCTh HHAUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
aKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenmeTHble pe3ysibTaThl OCBOCHHs ydeOHOro mpeamera «buosorus» BKIIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33pEHMS]  OOYYAIOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHUe, HaOMI0eHNe, U3MEpEeHUe, HKCIEPUMEHT U JIpyTue); YHHBEpCalbHbIe
yueOHbIe JeicTBUS (T03HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ecreunBaroIne
¢dopmupoBanre (YHKIMOHAIHLHONM T'PAMOTHOCTH M COLMAIbHON KOMIIETEHIIMU OOy4aroIIuxcs;
CIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBepCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBLHOM U
COIIMAIbHON IPAKTHKE.



B pesynprare wn3ydeHuss OMONOTMM Ha YpOBHE CpeAHEro oomiero oOpa3oBaHUA Y
obOyyaromierocss OyayT copMUpOBaHBI MO3HABATEIIbPHBIC YHUBEPCAJIbHBIE YUYEOHBIC JCHCTBUA,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4eOHBIC JICHCTBHUS, PETYJIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEIILHOCTb.

MertarnpenMeTHbIe Pe3yJIbTaThl OCBOSHHS MPOTPaMMBbl CpeIHEro oO0IIero ooOpa3oBaHuUs
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTYaJM3UPOBaTh MpPOOJEMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIIECHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIINBATE CBS3H C APYTUMHU MOHSATHSIMH ),

OINpeNeNaTh eI ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHUECKUE TOHSITUS JJIs OOBsACHCHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE pACCYXICHUS (MHAYKTUBHBIC, JCAYKTHBHBIC, 110 AHAJIOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIEHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAaKKe MPOTUBOPEYHMI Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHITE Pa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIETI0BATENbLCKHE IEHCTBHS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIENOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspemieHus mpooieM, CocOOHOCTBIO H TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOWUCKY METOIOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCTIOJIB30BaTh PA3JIMYHBIE BHJBI JESITEIBHOCTH IO TIOXYYEHHUIO HOBOTO 3HAHHS, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YYCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BBIABUTATH
TUIOTe3y €€ pelleHHs, HaXOJUTh apTyMEHTHI JUIS J0Ka3aTelbCTBA CBOWX YTBEPXKICHHH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIE B XOJIe PpEHICHHS 3a7add  Pe3yiabTaThl, KPUTHUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIHN OIBIT;,

OCYIIECTBIISITh IEJICHANIPABIICHHBIN MOUCK TMEPEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TEpPEHOCUTh 3HAHWS B  T[O3HABATENbHYI0O U  MPAKTUYECKyl0  oOyactu
KU3HEICATCIIEHOCTH;



YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, NpPEAJararb OpPUTHMHAIbHBIE IMOAXOJbl M PELIECHUS, CTABUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEILICHNUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATLCS B PA3UYHBIX MCTOYHHKAX HMH(OpManuu (TEKCTe ydeOHOro mocoOus,
HAYYHO-TIOMYJISIPHOM JHUTeparype, OMOIOTHYECKUX CIIOBApAX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATH WH(MOPMALUIO DPAIMIHBIX BHUIOB U (POpM
MIPEACTABICHMS, KDUTHUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

dbopMyIUpOBaTh 3ampOChl W TPHUMEHATh Pa3jMYHBIE METOABI TPHU IOWCKE U O0TOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOM /1JIs BBIIOJIHEHUS YUEOHbBIX 3a/1a4;

NpHOOpPETaTh OMBIT WCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJIbHYIO (OpMY MPEIACTABICHUS OHOIOrMYECKON
uHpopmanuu (cxemsl, Tpaduku, AHarpaMMsbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe ¢ OHOIOTHYECKOM
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBHUATypy, HOMCHKIATYPY, HCIIONB30BaTh M IPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISIIHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHWS W 3alIUTHl  HWHpOpPMAMH, HWHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

Ogj1aieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1€CTBUSAMM:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAITUN BO BCEX Cdepax >KM3HU, AKTUBHO YYaCTBOBAThH B JHAIIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CY)KJIGHUSI OTHOCHTEIIbHO BBINOJHEHUsI TIpeajaraéMon 3ajady, Y4YUTHIBATh HHTEPEChl U
COTJIACOBAHHOCTD MO3ULIMN APYTUX YYACTHUKOB JUAJIOTA WIH JUCKYCCHUH);

pacrio3HaBaTh HEBEpOAJbHBIC CPEACTBA OOLICHHS, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTHU MEPETOBOPHI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMU OOINEHUS U B3aMMOJCHCTBUS, MOHUMATh HaMEpPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCMOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHAUBUAYaTbHOW pabOTHI TpU
pelieHny OMOoJ0TrH4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
dbopM B3aMMOIECHCTBHSI IPHU pEIICHUH YyueOHOM 3a/1auH;

BBHIOMPATh TEMATUKY U METOJBI COBMECTHBIX JEHUCTBHM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEHN Ka)KJ0r0 4J€Ha KOJIEKTUBA;

NPUHUMATh 1€TM COBMECTHOM JESITEIbHOCTH, OpPraHW30BBIBATH M KOOPJAUHUPOBATH
JEUCTBUA IO €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JCHCTBUM, PACIPENENATh POJU C YU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOTO YJaCTHHKA KOMaHIbl B OOIIWN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHMBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISAITh TMO3UTUBHOE CTPATErMUECKOE IMOBEJECHUE B PA3JIUYHBIX CHUTYalUAX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUITMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU AeHCTBUAMM:

1) camoopranu3amnms:



UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
’KM3HEHHBIX M y4EOHBIX CHTYaIHIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISATh MO3HABATENbHYIO JEATEIBHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IPEINOUYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOCcOOCTBOBATH (POPMUPOBAHHIO M TPOSIBICHUIO MIMPOKOM SPYIUIIMH B PA3HBIX 00JIaCTIX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HABBIKAMH TIO3HABATEILHON pepIeKCHU KaK OCO3HAHMsI COBEPLIAEMBIX JACHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX NPU aHAIN3E PE3yIbTaTOB IESTEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO IPYTrUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYTrOro YeIoBeKa.

MNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3ynabTaThl OCBOEHHS cofepxaHus ydueOHoro mpeamera «buomorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MpoPMIbHOTO 00yYeHHsST 00yUYaromuXCs
Oouonorun. OHM BKIIOYAIOT: crenuduyeckue s OWONOrMM HAayYHbIE 3HAHUSA, YMEHHS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMd U MpeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTENIbHOCTH MO TONYyYEHUIO HOBBIX 3HAHUI M MX MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX, a
TaK)K€ B PEATbHBIX KM3HEHHBIX cuUTyarusax. [IpeameTHbie pe3yabTaThl MPEACTABICHBI IO T0/1aM
W3Yy4YEHUSI.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTe W POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B TO3HAHWU 3aKOHOB MPUPOIBI U
pelieHny TpobiieM palMoOHAIBHOTO IPUPOIOTIOIB30BAHMS, O BKJIAJ€ POCCUNCKUX U 3apyOEKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUY;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HaHWM, KOTOpas BKJIIOYAeT: OCHOBOIOJArarollne
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKA, OPraHU3M, METa0OJu3M, TOMEOCTa3,
CaMOpEeTryJISILMsI, CaMOBOCIIPOU3BEICHHIE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonornueckne teopun (kinerounas Tteopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoOMOcOMHasi Teopus HaciencTBeHHoctu T. Moprana), yuenns (H. V. BaBunoBa — o meHTpax
MHOT000pa3usl M MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOrO MOKOJIEHMS, pacIIENJICHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacieaoBanus . Mennens,



TOMOJIOTUYECKUX PSJOB B HaclieAcTBeHHOW u3MmeHunBoctu H. WM. BaBuioBa), mpUHIUIIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAY4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHUE, HAOII0ICHIE, SKCIIEPUMEHT);

YMEHUE BBIACIATH CYHIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OpraHM3MOB, B TOM uucle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YeJIOBEKa, CTPOCHUSI OPraHOB U CUCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTeHHH, >XHUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEHIeCTB (METa0O0IM3M), IPEBPAIICHUST SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHHS, (HOTOCHUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
WHAMBUAYAIIbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T'€HOB, IeTepo3uca,
UCKYCCTBEHHOTO 0TOODPA;

YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAY OPraHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEeW W X (PYHKIUSIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX M 4YellOBEKa M MX (YHKIHMSIMH, MEXKIy CHCTEeMaMHU OPraHoOB U HX
GYHKUMUSIMH, MEXIy JTarmaMud OOMEHA BEIECTB, 3TalaMH KJIETOYHOTO IMKIIA U KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
deHoTunom u (hakropamu cpeasl OOUTAHHUS;

YMEHHE BBISBISITH OTIUYMUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CUMBOJIMKY JIJISl I0KA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKUX IPYIII;

YMEHHE pellaTh OUOJNIOTUYECKUE 3aJaud, BBISBISATh NPUYMHHO-CIIEICTBEHHBIC CBS3U
MEXIY HCCIECIYEMbIMH OHOJIOTHYECKUMU TMPOIECCaMU M SIBIICHUSMH, JI€JIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONMONATh MpaBWiia TpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPSATH UX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
dbopMynupys 1eb UCCIe0BaHNUs, aHATM3UPOBATh MMOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BHIBO/IBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIIEOBATEIHCKON padoTe MO OMOJIOTUM, IKOJIOTHH U
MEAHIIMHE, MPOBOJMMON Ha 0a3e IIKOIBHBIX HAyYHBIX OOIIECTB, W MyOJUYHO MPEACTaBIATh
MOJIYYCHHBIC PE3YJIbTAaThl HA YACHHUYECKUX KOH(PEPECHITUSX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeOBaHUN B o0nacTu
OMOJOTUM M MEIUIMHBI (KIOHUPOBAHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAalpaBiICHHOE
M3MEHEHHE TeHOMa U CO3J]aHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON e TETLHOCTH B
obnactu OMOJIOTUH, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEILCKOTO X031 CTBa, MUIIEBON
MPOMBIIIUICHHOCTH, YTAyOJsATh IO3HABAaTEIbHBIM WMHTEpPEC, HAMpaBICHHBIM HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu M MPOAOJDKEHHE OHOJOTHYecKOro o0pa3oBaHHs B
OpraHMu3aIMsaX CpeIHEro NpodhecCUOHAIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenMeTHBIe pe3ynbTaThl OCBOCHHUs Yy4eOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTUU B CHCTEME €CTeCTBEHHBIX HayK, B
(GOpMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B TIO3HAHWU 3aKOHOB
MPUPOJBI U PEUICHUH YKOJIOTHMUYECKUX MPOOJIeM YelOBEYeCTBa, a TAKXKE B PEIICHHUU BOIPOCOB
pPaIMOHABPHOTO TPUPOJOINOIB30BAHUA, W B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIICHHUS K
npupoje, oOIIeCcTBY, YEIOBEKY, O BKJaJ€ POCCHMCKHX M 3apyOeXHBIX Y4YEHBIX-OHMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJIAJIETh CHCTEMON OMOIIOTWYECKUX 3HAHUU, KOTOpas BKIIOYAET OMpEICNCHUs U
MOHUMAaHWE CYITHOCTH OCHOBOIIOJATAOMINX OMOJOTHUYECKUX TEPMHUHOB W TIOHATHUH (BHI,



sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBojronuoHHass Tteopusi Y. JlapBuHa,
cuHTeTHYecKass Teopus 3Bojtonun), yuyeHus (A. H. CeseprioBa — 0 MyTsAX W HampaBIICHUSIX
spommonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbOuxa,
IKOJIOTHUYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUnoTe3a «mupa PHK» V. 'mnbepra);

YMEHHE BIAJE€Th OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHMS, WCIOIb3yEeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEHHe,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHHS U OLIEHKH aHTPOINOICHHBIX W3MEHEHUU B
IpUPOJIE;

YMEHHE BBIACNATH CYIIECTBEHHbIC NPU3HAKU: BUAOB, OHOIr€OLEHO30B, JKOCUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIETro, ABIKYIIETO W pa3pbIBAIONIETO €CTECTBEHHOTO OTOOpa,
AJTONATPUUECKOr0 M CUMIATPUYECKOT0 BU000pa30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOMYJISALUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHUs, YepelOBaHuUs
HAIpPaBJICHUH 3BOJIOLUHU, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTAaHABIMBAaTh B3aUMOCBS3M MEXAY IMPOIECCAMU HBOJIONUH, JBUKYIIUMHU
CHJIAMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3IMYHbIX SKOCHUCTEM M MPUCHOCOOICHUSIMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISTh OTIUYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpere oOuTaHus, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, AHTPOIIOTCHHBIX U3MEHEHUN B IKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE apTyYMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBAa pPOJICTBA OPraHM3MOB pAa3HBIX CHCTEMAaTHYECKHX TPYII,
B3aMMOCBSI3M OPTaHU3MOB W CpeIbl OOMTAHWs, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEeHHUs] MHOro0oOpa3usi BUAOB M IKOCHCTEM KaK YCIOBUS COCYIIECTBOBAHHS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHE pellaTh OUOJNIOTWYECKUE 3aJauyd, BBISBISATH MPUYMHHO-CIECICTBEHHBIC CBS3U
MEXIy HCCIEAYEeMBbIMH OWOJIIOTHYECKUMH TPOIIECCAMH W SIBICHHUSMH, J€laTh BBIBOIABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3BI, IMPOBEPATh HUX OKCIHEPUMEHTAIBHBIMU CPEICTBAMH,
bopMynupys 11eb UCCIeI0BaHUs, aHATU3UPOBATh MOJTYUYECHHBIE PE3YNIbTAThI U JeNIaTh BHIBOIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH U
MEAUIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, M MyOJHMYHO MPEACTaBIATh
MIOJTy9YCHHBIC PE3YIIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OIICHMBATh TUIOTE3bl W TEOPUU O IMPOUCXOXKICHUM >KHU3HHU, 4YelloBeKa U
YeJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0aX MPEJOTBPAIICHHS TII00aThHBIX
U3MEHeHu# B buocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpopecCHOHAIBHON e TETLHOCTH B
o0macti  OMOJOTMM, SKOJOTMH, TPHUPOJONONB30BAHMS, MEIUIMHbI, OHOTEXHOJOTHH,
TNICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SWCTBA, MHINEBOW MPOMBIIIICHHOCTH, YTIYOJIsATh
NIO3HABATENbHBI WHTEpEC, HAMNpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodeccun W MPOJOHKEHHE OMOJIOrMYecKoro oO0pa3oBaHUS B OpraHU3alUsAX CpEIHEro
npo¢eCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/l f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero Kontposbubie IIpakTnueckue E,Ig;)g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
1 buonorus kak Hayka 1
2 JKuBble cucTeMbl U UX U3YYCHHE 2
3 buonorus kineTku 2 0.5
4 XUMHYECKasi OpraHUu3aIus KJICTKA 10 1
5) Crpoenrne u GyHKIUHU KICTKU 8 2
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJICTKE
7 HaCJ'IeI[CTBeHIfa}I uHbopMaIus u 9 05
peaym3anys €€ B KJIETKe
8 JKHU3HEHHBIN UK KIETKA 6 1
9 CtpoeHue u GyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smHOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 2 05
U3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 ['eHeTnKa YemoBeka 3 0.5
15 Cenekiust OpraHu3MOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOTIOTHs 4
17 PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KJIACC

KoanyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/
NMPoOrpaMmblI Bcero Kontposbnbie  Tlpakruyeckue o0pa3oBaTejbHbIE
padoTshI padoThI pecype
1 3apox/IeHUE U Pa3BUTHE SBOIOIIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BoIOIHUs U €€ pe3yabTaThl 14 2
3 MakpoaBosrorus U e€ pe3yabTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILICHUSAX
6 OpraHU3MOB M HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpenou
7 OpraHu3msl U cpesia 0OuTaHUs 9 1.5
8 DKOJIOTUSl BUJIOB U MOITYJISIUN 9 0.5
DKos0rus coo0IecTB. DKOJIOTHYECKHE
9 B 12 0.5
CHCTEMBI
10 buocdepa — rnmobdanbpHas s3xocucTemMa 6
11 UYenoBek U OKpy’Karolas cpeja 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudposeie
Tema ypoka KoHTpoabHBI IIpakTHyecku
n/n P Bcero OHTPOT ¢ p ccrne u3ydeHusi oOpa3oBaTesIbHbIEC

padoThI padoThI pecypebi

buonorus xak KOMIUIEKCHAsI HayKa U KaKk
4acTb COBPEMEHHOI'0 00LIeCTBa

JKuBrle cUCTEMBI U UX CBOMCTBA
YpoBHEBas OpraHu3anus ) KUBbIX CUCTEM

A W N

Hctopust OTKpBITUS U U3YUEHUS KIIETKH.
Knerounas teopus

N i

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonoruu. [IpakTuueckas padora Nel
«M3y4yeHne METOI0B KJIETOYHON OMOJIOTHH
(xpomarorpadus, snexrpodopes,
muddepeHanbHOe HEHTPUPYTHpOBaHUE,
ITLIP)»

6 XUMHAYECKUH COCTAB KIIETKU 1

MuHepaJibHbI€ BEeIlleCTBa KJIETKHU, UX
Ouosoruyeckas poiib

Opraanyeckue BenecTBa KIeTKH — OCJIKH.

8 JlaGopatophas pabota Nel «O6HapyxeHue
O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peaxkuuii»

9 CgoiicTBa, K1accupuKanys U GyHKIUN
0enKkoB

Opranuyeckue BenecTBa KIeTKH —
YTJICBOJIBI

10

OpFaHI/I‘IeCKI/Ie BCIICCTBA KICTKU —
JIUITU ABI

11




Hyxneunoseie kucnotsl. JIHK u PHK.
Jlaboparopuas pabota Ne2 «ccrnenoBanme

12 HYKJIGHHOBBIX KUCJIOT, BBIJICJIEHHBIX U3 05
KJIETOK Pa3IMYHBIX OPTaHU3MOB)
Crpoenne u pynkuuu ATO. [pyrue

13
nykieozunTpudocdarer (HTD)

14 CexBenupoanue JJHK. Metoapl
TCHOMUKH, TPAHCKPUIITOMHKH, IIPOTCOMUKHU

15 MeTo/1bl CTPYKTYPHOM OHOIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CrpoeHnue 3yKapuOTUYECKON KIIETKH.

17 [IpakTrueckas padora No2 «3yueHue 0.5
CBOMCTB KJICTOYHOM MEMOpaHbI»

18 [ToBepXHOCTHBII anmapar KJIeTKU
OnHOMeMOpaHHbIE OPTaHOUIbI KIETKH.

19 [Ipaktrueckas padota Ne3 «3yuenue 05
JBUKEHUS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KJIETKax»
[ToryaBTOHOMHBIE OPTaHOU BT KIIETKU:

20 MUTOXOHJIpHH, T1acTU bl JlabopaTopHas 05
paborta «MccnenoBanue mia3Monnsa u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HememOpaHHbIe OpraHOU/IbI KJIETKH

22 Ctpoenue u GyHKIUH s1Ipa
CpaBHUTEIbHAS XapaKTEPUCTHKA KICTOK

23 sykapuort. JlabopaTopHas pabora 05
«M3y4yeHne cTpoeHus KJIETOK pa3InYHbIX '
OpPTaHU3MOBY
ACCUMUIISITINS ¥ TUCCUMUIISALINS — JIBE

24 CTOpOHBI MeTabomm3Ma. Turbl oOMeHa

BemecTB. JlabopaTopHas pabora
«/3yueHne KaTaTuTHYECKOW aKTUBHOCTH




dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJasbl)»

DepMEHTaTUBHBIN XapaKTep peakLui
KJIeTOYHOro MeTabosu3Ma. Jlaboparopuas

25 pabota «M3y4yeHue GpepMEeHTaTUBHOTO 1 0.5
pacIIeuieHus NepoKCuaIa BOJA0POia B
PACTUTENBHBIX M KUBOTHBIX KIIETKAX)
26 benku-akTuBaTOpHl M OCIKH-UHTUOUTOPHI 1
27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 1
28 doTocuHTE3 1
XemocuHTe3. JJaboparopnas padota
29 «CpaBHEHHE ITPOLIECCOB POTOCUHTE3A U 1 0.5
XEMOCHHTE3a»
AHaspoOHBIe OpraHn3Mbl. Bupl OposkeHus.
30 JlaboparopHuas pabota «CpaBHEeHUE 1
IPOIIECCOB OPOXKEHUS U JBIXAHUS
31 AdpoOHBIE OpraHU3MBbl. JTarnbl 1
HHEPreTHUecKoro ooMeHa
DHeprusi MeMOpaHHOTO TpaJueHTa
32 npoToHoB. Cunte3 AT®: pabota 1
npoToHHON AT®-cuHTAa3bI
33 Peakiinm MaTpuyHOTO CHHTE3a 1
34 Tpanckpunuus — matpuusbsiii cuaTe3 PHK 1
35 Tpancinsiius u e€ 3tanbl 1
36 Koauposanue amuHokuciot. Ponb 1
pubocom B OnocuHTe3e Oenka
37 Opraau3anus TeHOMa y TPOKapHOT U 1
YKapHOT
38 MonekymnsipHble MEXaHU3Mbl HKCIPECCUU 1
T€HOB y DYKapuoT
39 Bupycbel — BHeKJIeTOUHBIE (hOPMBI KU3HH U 1 05

oOnuratHble napasutel. [IpakTuueckas




pabota «Co3naHue MOZeld BUpyca»

BupycHbie 3a00eBanus yeloBeKa,

40 . 1
YKUBOTHBIX, PACTCHU

41 HanoTtexHoyioruu B OMOJI0OTUN U METUITIHE 1

42 JKU3HEHHBIN 1K KIETKU 1

43 Matpuunslii cunte3 JJHK 1
Xpomocomsl. JTaboparopHast pabota

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 1 0.5
MHUKpOIIpenaparax»

45 JleneHue KICTKHM — MHTO3 1
Tune! kaeTok. KapuoknHes v IUTOKHHES.

16 JlabGopaTtopnast pabora «Habnronenue 1 05
MHUTO3a B KJIETKaX KOHYMKa KOpeIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Peryssiius »KM3HEHHOTO IUKJIA KJIETOK 1

48 OpranusM Kak eIuHOE 11eJI0e 1

49 Txanu pacrenuii. JlJabopatopHas pabora 1 05
«M3ydyeHne TKaHEeH PaCTCHUIN»
TkaHU )KHBOTHBIX U Y€JIOBEKA.

50 JlaboparopHas paboTa «3ydyeHnue TkaHei 1 0.5
KUBOTHBIX)
Opransel. CucreMsl opranoB. JlaboparopHas

51 pabota «/3y4ueHne opraHOB IIBETKOBOTO 1 0.5
paCTCHHUS

52 Ormopa Tesla OpraHu3MoB 1

53 JIBI>KEHE OpraHN3MOB 1

54 IIntanne opraHu3mMoB 1

55 [Muranue MO3BOHOYHBIX KUBOTHBIX. 1
[TumeBapuTeapbHas CHCTEMA YEIOBEKa

56 J{pixaHue opraHu3MoB 1

57 JIpIXxaHne MO3BOHOYHBIX KUBOTHBIX U 1




YCI0BCKa

58 TpaHcOpT BENIECTB y OPTraHU3MOB 1
59 KpoBeHocHas cucTemMa O3BOHOYHBIX 1
KUBOTHBIX U YEJIOBEKa
60 Briienenue y opranuzMoB 1
61 3amuTa y OpraHu3MoB 1
62 MMMmyHHas cucTemMa ueioBeka 1
63 Pa3nipakuMocTh U perysiius y 1
OpPTraHU3MOB
64 I'ymopasnbHast perynsnus 1 9HI0KpHHHAS 1
CHCTEMa KUBOTHBIX M YEIIOBEKa
65 DopMbI Pa3MHOKEHHUST OPTaHU3MOB 1
66 [TomoBoe pazMHOKEHUE 1
67 Meiio3 1
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 HOJIOBBIX KJIeToK. JlabopaTopHas pabora 1 05
«3yueHne CTpOeHHS MOJOBBIX KIETOK HA
TOTOBBIX MHKpOIpenapaTax»»
69 WHnuBHyabHOE pa3BUTHE OPraHU3MOB — 1
OHTOTEHE3
70 3akyajKa OpraHOB U TKaHEH U3 1
3apOJIBIIIEBHIX JTUCTKOB
Poct u pazBuTue JKUBOTHBIX.
71 JlaGopaTtopHnast pabota ((BI)ISIBJ'IGUHI/IG 1 05
MPU3HAKOB CXOJICTBA 3apOJIbIIIeH
MIO3BOHOYHBIX JKHBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTEHU.
72 JlaGopatopHas pabota «CTpoeHHe OpraHoB 1 0.5
Pa3MHOXEHHS BBICIITNX PACTCHUN
73 HcTopus cTaHOBJIEHUS U Pa3BUTHS 1

T'CHCTUKHN KaK HAYKH




OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHKH.

74 JlaboparopHas pabota «Jlpo3oduiia kak 1 0.5
00BEKT FTeHETUYCCKUX UCCIICIOBAHMIT
3aKOHOMEPHOCTH HaCIICIOBAHHS
NpU3HAKOB. MOHOTHOpUIHOE
75 ckpemuBanue. [Ipakrudeckas padbora 1 0.5
"N3ydyeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpEIIUBaHUS Y IPO30(HIIBI"
76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKpEIBaHHSA
77 AHanusupyrouiee ckpeuiuBanue. Hernomnnoe 1
JIOMUHUPOBAHHE
JuruOpuHOE CKpeIuBaHHKE.
78 [IpakTuueckas pabora «M3yuenue 1 05
pe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS
y 1p030(hUITBI»
79 [{uTonoruyeckre OCHOBBI AUTHOPHUIHOTO 1
CKPEIBaHHS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIECTBEHHOCTH 1
82 I'enernka mona 1
83 ['eHOTHT KaK [EIOCTHAS CHCTEMa 1
84 r CHCTI/I‘IECKI/Iﬁ KOHTPOJb Pa3BUTHUS 1
pacTeHuil, )KUBOTHBIX U YEIOBEKA
85 W3mMeHunBOCTh NpHU3HAKOB. Buibl 1
U3MEHYMBOCTHU
86 MonudukarmonHas "3MEHYHBOCTh 1
BapuarnmonHsbIi ps v BapualimoHHAs
KkpuBas. JlaboparopHas pabota
87 «MccnenoBanne 3aKOHOMEPHOCTEN 1 0.5

MOIM(PUKAITMOHHON U3MEHYUBOCTH.
[TocTpoeHnne BapuallMOHHOTO psifia U




BapUAIMOHHON KPUBOM»

88

89

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.
KomMOuHaTuBHas N3MECHYHNBOCTD

MyTanuoHHasi U3SMEHYUBOCTb.
[IpakTruueckas pabora «MyTarnuu y
Tpo30¢huibl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

91

3aKOHOMEPHOCTH MYTAIIMIOHHOTO MpoIiecca.
DNUTeHEeTHKA U YTTUT€HOMHUKA

I'enernka yenoseka. [IpakTuueckas pabora
«CocTtaBneHue 1 aHaIu3 POAOCIOBHOMN

0.5

92

93

94

MeToapl METUIIMHCKON T€HETUKHT

3Haqu1/Ie MGHHHHHCKOﬁ T'CHCTHUKU B
MPEIOTBPALICHUH U JICUCHUN T€HETHYCCKUX
3200JI€BaHNI YETIOBEKA

OcCHOBHBIE IOHATHUS CEJEKIIUH.
JlaGopatopHas pabota «/3yueHue coproB
KYJIBTYPHBIX PACTE€HUN U MOPO/J IOMAIIHUX
KUBOTHBIX»

0.5

95

MeToap! ceaeKIIMOHHON paboThl.
JlaGopaTtopHast pabota «3yueHue MeTo10B
CEJIEKIINM PACTEHUI»

0.5

96

JlocTnkeHus ceneKkunn pacTeHu 1
*KUBOTHBIX. [IpakTiueckas pabora
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
T€HETUYECKUX PECYPCOB

98

BuoTexHonorus kak Hayka U OTpacib
npousBoacTBa. [IpakTrueckas pabora
«M3yuenne 00beKTOB OMOTEXHOIOTUIY

0.5

99

OcHoBHbIE HaNpaBJICHUS CHHTETUYECKOU
ounoJsIornuu




100 XpOMOCOMHAsI ¥ T€HHAs WHXKCHEPUS 1
101 Menunuackre OMOTEXHOIOT NI 1
PesepBHbiii ypok. [ToBTOpeHue,
102 . 1
0000111eHNEe, CUCTEMATH3AIHAS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

KosauyectBo 4yacos DJIEeKTPOHHBIE
[1]
Jl:;-n Tema ypoxka Beero KonTpoabubie IlpakTuuyeckue fI[:yT'i‘eHI/Iﬂ gggjagz?;feﬂbnme
padoThI padoTshI pecype
1 OpomonmonHas teopus Y. Jlapsuna 1
2 JIBH>KyIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
Hapsuny
3 bopb6a 3a cyiiecTBoBaHME, €CTECTBEHHBII 1
U UCKYCCTBEHHBII 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
9BOJIIOLIIH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOJIIOLHS U MaKPOIBOIFOLIHS
5 [Tonynsnus — sneMeHTapHast €MHNLA 1
3BOJIIOLIMU
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlaGopatopHas 1 05
pabota «BbIsiBIEHNE U3MEHUUBOCTH Y '
oco0ell OHOTO BHJIa»
8 OneMeHTapHble GaKTOPHI IBOITIOLHUU 1
9 OS¢ ekt ocnoBarenst. dpdexr 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M3o0numuu nonysuuii: 1
reorpaduyeckas, OnoJIorudecKas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1
(bakTop BOJIIOLIUU
12 [TonoBoit oT60p 1
[TpucnocoOaeHHOCTh OPraHU3MOB Kak
13 pe3yabTaT MUKPOIBOJIOIUH. 1 0.5

JlaGopatopnas pabora «3yuenue




apoMop(h030B U HUIMOAAANITAUN Y
pacTEHUH U KUBOTHBIX)»

[Tpumeps! pUCTIOCOOICHUH Y OpraHU3MOB:
MopdosIorHIecKue, GU3HOTOTHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.

14 JlabGopaTopHas padora «IIpucnocobenus 1 0.5
OpPraHU3MOB U UX OTHOCUTEIIbHAs
11€J1eCO00Pa3HOCTh»

Bun, ero kxpurepuu u CTpykTypa.

15 Jlaboparopnas pabota «CpaBHEHUE BUIOB 1 0.5
110 MOP(OJIOTUUECKOMY KPUTEPUIO»

16 Crpykrypa BHJa 1

17 BunooOpa3oBanue kak pe3yapTar 1
MUKPOIBOIIOIIH

18 CBs13p MUKPOIBOJIIOLIMH U STIUAEMHOJIOTHH 1

19 Maxkpossosmronust. [Taneontonornueckue 1
METOBI H3yUECHHUS DBOJFOIHH

20 buoreorpaguueckue MeToabl U3y4eHUs 1
9BOJIIOLINH
OMOPHOJIOTHYECKUE U CPABHUTENBHO-

21 Moponoruueckue MeTo 1bl U3y4eHHs 1
9BOJIIOLINH
MorexyasipHO-TeHEeTHUECKHE,

22 OMOXMMHYECKHUE U MAaTEeMAaTUYECKUE 1
METO/bI M3yUECHHUs IBOJIOILMU

23 OO01re 3aKOHOMEPHOCTH BOJTFOIIHH 1

24 AnantuBHas pagunanus. HepaBHOMepHOCTB 1
TEMIIOB HBOJIOIIUH

o5 Hayunble rUIOTE3bI TPOUCXOXKACHUS 1
JKU3HU Ha 3emiie

26 JloHay4HbIe IPEICTABICHUS O 3apOKIACHUU 1

KHU3HHU




OCHOBHBIE 3Tanbl HEOPraHMYECKOU

27
HBOJIIOIIH
28 ['unote3sl 3apOXKACHUS )KU3HU
HcTopus 3emMau 1 METO/IBI €€ N3YUEHHUS.
29 JlabGopaTtopHas paborta «3yueHue u 05
OIMCaHHNE UCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTraHUu3MOB»
30 HauanbHble 3Tansl opraHuyecKon
HBOJIIOIIH
31 DBOITIOLUS SYKApUOT
OCHOBHBIE 3TaIlbl HBOIIOLMH
30 pactutensHoro Mupa. [IpakTiueckas 05
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHUS PAaCTCHUHN Pa3HBIX OTAEIIOBY»
33 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOTO
MHUpa
DBoIOLUS )KUBOTHBIX. [IpakTHueckas
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHUS TO3BOHOYHBIX )KMBOTHBIX)»
35 Pa3Butue xu3Hu Ha 3eMiie 1O paM U
nepuoiamMm
36 MaccoBbie BBIMUPaHUST — SKOJIOTUIECKHE
KPHU3HUCHI MPOIILIOTO
37 CoBpeMEeHHBIN YKOJIOTUYECKNN KPU3HUC, €ETO
0COOEHHOCTH
38 CoBpeMeHHas cucTeMa OpraHuYecKOro
MIPOIILIIOTO
39 OCHOBHBIE CHCTEMATUIECKHE TPYIIIBI
OpPraHu3MOB
40 AHTpPOIIOJIOTHUsI — HayKa O 4eJIOBEKE
a1 PasButue npeacrasieHuii o

IMPOUCXOKIACHUHN YCIIOBCKA




MecTto genoBeka B cuctemMe
opranuyeckoro mupa. Jlaboparopuas

42 pabora «3yueHue ocobeHHOCTEH 1 0.5
CTPOCHUSI CKeJleTa YeIIOBeKa, CBA3aHHBIX C
MPSIMOX 0XKJICHHEM)

43 JIBYDKYIIIME CUITBI AaHTPOTIOTEHE3a 1

44 CooTHolIeHnE OUOIOTUYECKUX U 1
COIIMANIBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E

45 OcHOBHBbIE CTaIUU aHTPOIIOT€HE3a 1

46 [TaneoreHeTrka u MaJeOreHOMHUKA 1

47 DBOJIIOLIMS COBPEMEHHOTO YEJIOBEKA 1
Yenoseueckue pacel. [Ipaktnyeckas

48 pabota «M3y4eHHE YKOJIOTHUECKUX 1 0.5
aJlanTaluii 4YeJI0BeKay»

49 MexIuCIUTUTMHAPHBIE METO/IbI 1
AHTPOIIOJIOTUHI

50 3apokIeHUE U Pa3BUTHE YKOJIOTUN 1
Mertoasl skosnoruu. JlaboparopHas pabora

51 «M3yueHne MeTo10B HKOJIOTHUECKUX 1 0.5
HCCIIEOBAHUI

50 3Ha4yeHHe KOJOTMUECKUX 3HAHUM 15 1
9eJIoBeKa

53 Okonorndeckue GaKTopsl 1
Abuornyeckue pakropbl. CBeT Kak

54 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
pabota «BblsiBIeHNE TPUCTIOCOOIEHUI '
OpPTraHU3MOB K BIUSHHIO CBETa»
Abunornueckue gaxktopsl. Temneparypa
KaK 9KOJIOTHYECKUHA (PaKTop.

95 JlaGopatopHnas pabora «BeisiBieHHe 1 0.5

MPUCTIOCOOICHHUI OPraHU3MOB K BIUSHHUIO

TEMIIEPATYPHI»




AobunoTtryeckue Gpakropbl. BiaxxHOCTh Kak
sKosioruueckuit paxrop. JlaboparopHas

56 1 0.5
pabota «AHATOMUYECKHE OCOOCHHOCTH
pacTeHuil U3 pasHbIX MECT OOUTaHUS»
57 Cpenpl 0OuTaHNs OPraHU3MOB 1
58 buonornueckue puTMbl 1
59 XKuznennsie GopMbl OpraHu3MOB 1
60 bruotnueckue hakropsl 1
3HayeHne OMOTUYECKUX B3aUMOIECHCTBHI
61 JUIsl CYIIECTBOBAHHS OPTaHU3MOB B CpeJie 1
oOuTaHus
6 DKOJOTUYECKHE XapaKTePUCTUKU 1
TOTTYJISIITUH
OCHOBHBIE TIOKA3aTEJIH MOIYJISIIIH:
63 YUCJIEHHOCTb, IIJIOTHOCTh, BO3PACTHAS U 1
MIOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH TOMYJISIIHH:
64 POXK1a€MOCTh, TPUPOCT, TEMI POCTA, 1
CMEPTHOCTh, MUTPAIINU
65 DKoJIOTHYECKast CTPYKTYpa MOMYJISIIHH 1
66 JliHaMMKa MOMYJISALUU U €€ PeryJIsaLus 1
67 KpuBsle pocTa 4nCI€HHOCTH MOMYJISIIINH. 1
KpuBbie BEDKUBAHUS
OKoJiornyeckas HUIIIA BHJIA.
68 JlaGopatopnas pabora «IIpucnocobnenus 1 0.5
CeMSIH PACTEHHI K PACCEICHUIO)
69 Bun kak cucrema nmomyssui 1
70 3aKOHOMEPHOCTH TTOBEICHHSI 1 MUTPALIAI 1
KUBOTHBIX
71 Coo0111ecTBO OpraH3MOB — OUOIICHO3 1
72 DKOCHCTeMa KaK OTKpBITasi CUCTEMA 1




KpyroBopot BelecTB ¥ MOTOK SHEPTUH B

73 1
HKOCUCTEME

74 OcHOBHBbIE IIOKA3aTENIN IKOCUCTEMBI 1

75 DKOJIOrM4eCKUe MUpamMm bl 1

76 N3meneHus coo0IIecTB — CYKIIECCHH 1

77 [TpupoaHbIe 5KOCUCTEMBI. DKOCHCTEMBI 1
03€ep U peK. DKOCUCTEMbI MOpell U OKEaHOB

78 [Tpuponusie 9KOCHCTEMBI. DKOCHCTEMBI 1
TYHJIp, JIECOB, CTENEH, IIyCThIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

80 Ypb6oskocucremsl. [IpakTrueckas padora 1 05
«M3ydenue u onrcaHue ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B 1
IKOCHUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHUN

82 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM, 1
OpTaHU3MEHHOM, MOMYJISIIUOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmierutanerapHas 060104Ka 1
3emsn

84 Yuenue B. W. Bepuaackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHMS 1
o6uochepsl

86 Kpyrosopots! BeniecTs n 1
OMOT€OXUMHYECKUE IIUKITBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE 1
OMOMBI CyIIN

88 YcroitunBocTh OMOChHEpsI 1

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUYHHBI 1

90 BoszeiicTBue uenoBeka Ha buocdepy 1




AHTpPOIOr€HHOE BO3JICHCTBUE HA

9l PaCTUTENbHBIN U )KUBOTHBIN MU 1

92 Oxpana npupoabl 1

93 OCHOBHBIC TIPUHIIUIIBI YCTOHYHBOTO 1
Pa3BHUTHUS YEIOBEYECTBA U MPHPOIBI
PanmonanpHOE IPUPOIONIOIH30BAHHE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3HooOpa3us 3emin

95 Q§o6meHHe 1o TeMe «MUKPOIBOITIOLUS U 1
e€ pe3yJIbTaThD»

9% Q§o6meHHe 1o TeMe «MaKkpOolIBOIIOLHUS U 1
e€ pe3yIbTaThD»

97 O606mienne no Teme «IIpoucxoxaenue u 1
pa3BHUTHE KU3HU Ha 3eMie»

98 O6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEeKa — aHTPOTIOT€HE3)

99 O060061eHne o TeMe «IKOJIOTus — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHU3MOB)

100 O6o006menne no Teme «OpraHu3Msl ¥ cpena 1
oOuTaHU»

101 O606meHI/Ee 1o TeMe «DKOJIOTHUS BUJIOB U 1
OIS

102 O6061menue o teme «buochepa — 1
rio0aabHast IKOCHCTEMay

OBLIEE KOJIMYECTBO YACOB 1O 102 75

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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