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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o yuebHOMY TIpenmMety "buomorus" (gamee - OMoOJIOTHS) HA YPOBHE CPEAHETO OOIIETO
oOpa3oBaHus pa3paborana Ha ocHoBe DemepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 0b6pa3oBaHuM
B Poccuiickoit deneparuny, ®I'OC COO, Konnenmumu npenonaBanus yaeOHOro nmpeameTa «bruomorus» u
OCHOBHBIX TIOJIOKECHUH (henepanbHOi paboueii mporpaMMBl BOCITUTAHHS.

VYuebublit npeamer «buosorus» yriayoiaéuHoro ypoas uzydenus (10—11 kimaccer) SIBISSTCS OJJHUM

U3 KOMIIOHEHTOB NpeAMEeTHOH o0nacth «EcTecTBeHHO-HAy4YHbIE MpeaMeThl». COrimacHO MOJOXKEHUSIM
OI'OC COO nmpodunsHbIe yueOHBIE TPEIMETHI, U3yYacMble Ha YTy OJIEHHOM yPOBHE, SIBIISTIOTCSI CIIOCOOOM
muddepeHunanuy oOy4YeHHUs] Ha YpPOBHE CpeJHEro oOmiero oOpa3oBaHUs W NPHU3BaHBI 00ECHEUUTDH
IPEEMCTBEHHOCTh MEKAY OCHOBHBIM OOIINM, CPEAHUM OOIIMM, CPeTHUM IPO(hecCHOHAIBHBIM U BBICIIUM
obpazoBanueM. B To jxe BpeMs KaKIbIil U3 3TUX y4eOHBIX IPEIMETOB JODKEH ObITh OPUEHTUPOBAH Ha
IPUOPUTETHOE PEIICHUE 00pa30BaTENbHBIX, BOCIIUTATEIBHBIX U Pa3BUBAIOIIMX 3a7ad, CBA3AHHBIX C
npodopueHTanueil o0yJyaromuxcs U CTUMYJIUPOBAHUEM HHTEpPEca K KOHKPETHOH 00JacTH HayyHOI'O
3HAHMS, CBSI3aHHOTO ¢ OMOJIOTHEH, MEIUIIMHOMN, YKOJIOTHEH, TICUXOJIOTHEH, CIIOPTOM HITH BOCHHBIM JICIIOM.

IIporpamma no yuebromy npeamery "bruonorus" na€r npencraBieHne o 1eNU U 3a/1a4aX NU3Y9IeHUs

yueOHoro mpenMeTa «bromorusy Ha yriryOJIEHHOM YpOBHE, ONpeAeNsieT o0s3aTellbHOe (MHBApHAHTHOER)
MIPEIMETHOE COAEPKaHNE, €T0 CTPYKTYPUPOBAHME IO Pa3liesiaM U TeMaM, paclpeleneHue Mo Kiaccam,
PEKOMEHZYeT IOCIEAOBATEIbHOCTh HM3YUYCHUS Y4€OHOrO MaTepuajga ¢ Y4ETOM MEXIPEAMETHBIX H
BHYTPHIIPEIMETHBIX CBS3EH, JOTMKH y4eOHOr0 Ipolecca, BO3pacTHBIX 0cobeHHocTel o0ydatommxcs. B
[IporpaMMe 1o OHOJIOTHH PeaIn30BaH MPUHLUI IPEEMCTBEHHOCTH C M3yY€HHEM OHOJIOTUM Ha YpOBHE
OCHOBHOTO 00111er0 00pa3zoBaHus, 6aronaps 4eMy MpocMaTpUBACTCs HAIIPABICHHOCTh HA MOCJIEAYIOIIEe
pa3BuTHE OMOJOTMYECKHX 3HAHUM, OPHEHTHPOBAHHBIX Ha ()OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IKOJIOTHUECKOT0 MBILICHHS, IPEACTaBICHUH O 310pPOBOM 00pa3e )KU3HHU, Ha BOCIIUTAHHE
OepesKHOr0 OTHOLICHUS K OKpY’Kalollel NpupoaHoi cpene. B mporpamme mo 6MOIOrum Takke MOKa3aHbl
BO3MOXKHOCTH y4eOHOTro npeamMera «buonorus» B peanuzarun tpedopaanii @1'OC COO K mraHupyeMbIM
JIMYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM pPe3ysIbTaTaM 00y4eHus U B GOPMUPOBAHUH OCHOBHBIX
BUI0B yueOHO-II03HABATEIILHOH JEATEIbHOCTH 00YYaIOLIMXCs 10 OCBOCHHIO COAEPKAHMUSI OMOIOTHYECKOTO
00pa3oBaHHs Ha YPOBHE CPETHETO 001IeT0 00pa3oBaHMUS.

VYueOubiii npeamer «buonorus» Ha YpoBHE CpeAHEro oO0IIero oOpa3oBaHUs 3aBeplIacT
Ouonoruueckoe oOpa3oBaHHE B MIKOJIE W OPHEHTHPOBAH HAa pAaCIIMpEHUE M YIUIyOJeHWue 3HaHHUN
00yYaromuxcsi 0 KUBOW MPUPOJE, OCHOBAX MOJICKYJISIPHOW M KIIETOYHOW OHOJOTHH, SMOPHOJIOTHU W
6I/IOJIOI‘I/II/I pa3BuTUA, TCHCTUKH, CCIICKIINHU, 6I/IOTeXHOJ'IOFI/II/I, OBOJJIIOHUOHHOI'O YUCHHSA U DKOJIOT'UH.

Nzyuenue yueOHOro mnpeamera «buojiorus» Ha yriyOJCeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYarOIIUXCsl K TMOCIEAYIONIeMYy TMOJYYeHUI0 OMOJIOTHYEeCKOro 00pa3oBaHMs B By3aX H
OpraHu3alMsAX CpPEAHEro MpodeccHoHanbHOro o0pa3zoBaHusi. OCHOBY €ro COAEp)KaHHs COCTaBISET
cucTeMa OWOJIOTHYECKMX 3HaHUM, MOJIYYEHHBIX INPH H3yUYE€HUH OOYyYaIOIIMMHCA COOTBETCTBYIOIINX
CHCTEMAaTUYECKUX Pa3/IelioB OMOJIOrHY Ha YPOBHE OCHOBHOTO o0miero odpazoBanus, B 10—11 kimaccax atu
3HAHHUS MOJyYalOT pa3BUTHE. Tak, PacUIMPEHbl U YriayOJieHbl OWOJIOTHYECKHE 3HAHUS O PACTCHHSIX,
KHUBOTHBIX, Tpr0ax, OakTepusX, OpraHu3Me YeNoBeKa, OOUIMX 3aKOHOMEPHOCTSIX JKU3HH, TOTIOIHUTEIBHO
BKITIOYEHBI OWOJIOTHMYECKHE CBEICHHS TNPHUKIAAHOTO M IOMCKOBOTO XapakTepa, KOTOphIE MOXKHO
WCTIOJIB30BaTh KaK OPHEHTHPHI JUIS Mocieayoniero Beibopa npodeccun. BozmoxkHa Takke WHTETpaus
OMOJIOTHYECKHUX 3HAHUU C COOTBETCTBYIOIIMMHU 3HAHUAMU, ITOJTYUCHHBIMHA O6y‘-IaIOIlII/IMI/IC$I IIpU U3y4YCHUU
($U3UKHU, XUMUY, Teorpaduu 1 MaTEMaTHKH.

CrpykTypa nporpamMMmsl 1o yaeOHOMY mpeamery "buosnorus" orpaxkaeT cHCTEMHO-YPOBHEBBIH U
9BOJIIOLIMOHHBIN MTOAX0ABI K H3y4eHUI0 Onosioruu. CornacHo UM, U3y4aroTcsi CBOWCTBA M 3aKOHOMEPHOCTH,
XapakTepHbIe Ul KMBBIX CHCTEM Pa3sHOTO YPOBHsI OpraHU3alM{, 3BOJIIOLUH OPraHMYECKOr0 MHUpa Ha
3emie, coxpaHeHHs OMOJOIMYECKOro pa3HooOpasusi miaHeTsl. Tak, B 10 kjacce M3ydarOTCsl OCHOBBI
MOJICKYJISIPHOH M KJIETOYHOW OHMOJIOTrWH, SMOPHOJIOTHH U OHMOJIOTMM Pa3BUTHS, TEHETUKU M CEJIEKLUH,
OMOTEXHOJIOTUM U CHUHTETUYECKOW OMOJIOTHH, aKTYaJTU3UPYIOTCS 3HaHMS OOYyYaloUIMXcsl Mo OOTaHUKe,



300JI0THH, aHATOMHH, (PU3HOIOTUHN yesoBeka. B 11 kimacce M3y4aroTcsi 3BOIIOLUOHHOE YUEHHE, OCHOBEI
SKOJIOTHHU U YUeHHE 0 Onocdepe.

YueOHsIil ipeaMer «buoNoTHs MPHU3BaH 00ECTIEYNTh OCBOCHHNE O0YUYAOIIMMUCS OMOIOTHYECKIX
TEOPUil U 3aKOHOB, UCH, NPUHLHUIIOB U MIPaBUJL, JIEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTHUHBI MHpPa, 3HAHWA O CTPOSHUH, MHOTO00pa3ui M OCOOEHHOCTSIX KJIETKH, OpTaHW3Ma, TOIYJISIHH,
OMOIIeHO3a, YKOCUCTEMBI, O BBIAAIOIINXCS HAYYHBIX TOCTIDKEHHUSIX, COBPEMEHHBIX HCCIIEOBAaHUSIX B
OWMONIOTHH, TIPUKIATHBIX aCIEeKTaX OMOJOTHYEcKWX 3HaHWM. s pasBUTHS M TOAAEpKaHHS HHTEpeca
oOydaromuxcss K OWOJIOTMM HapsILy CO 3HAYUTENHHBIM OOBEMOM TEOpPETHYECKOTO MaTeprana B
CoOJIepyKaHUH IIPOTPaAMMBI 110 OMOJIOTHH IPEIYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAHOBIICHUS U PA3BUTHUS
TOM WM WHON OO0JIacTH OWOJIOTHH, BKJIAJOM OTEUECTBEHHBIX W 3apyOEKHBIX YUEHBIX B peIICHUE
BOKHEHIINX OMOJIOTHYECKUX U DKOIOTUIECKIX TPOOIeM.

Henp wu3yuenuss yuyeOHoro mnpeamera «buornorus» Ha yriyOn€HHOM YpOBHE — OBJaJeHHE
00yYaroIMMHCS 3HAHUSIMU O CTPYKTYPHO-()YHKIMOHAIBHOW OpraHU3aliy KUBBIX CUCTEM Pa3HOIO paHra
U IprHoOpeTeHNe YMEHHUH HCTIIOIb30BaTh 3TH 3HAHHA B (DOPMUPOBAHWHU HHTEPECA K ONpeNeNEHHON 001acTH
npo¢ecCHOHANBEHON IEATENTbHOCTH, CBSI3aHHOW C OHMOJIOTHEH, WM K BHIOOPY Y4eOHOTO 3aBEedCHHUS LIS
MPOIOJLKEHUS] OMOJIOTHYECKOTO 00pa30BaHHUS.

HocTmwxenne nenu wu3ydeHus ydeOHoro mnpenmera «buomorus» Ha yriyOJnEHHOM YpOBHE
o0ecreynBaeTcs PEUICHUEM CIIEAYIONINX 3a/1a4:

OCBOCHHUE OOYYalOIIMMHCS CHUCTEMbl OHOJOTMUECKUX 3HAHMKA: 00 OCHOBHBIX OHOJOTMYECKHX
TEOPHSIX, KOHIETIIHNX, THII0TE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MPaBHIIaX, COCTABIISIIOIINX COBPEMEHHYIO
€CTECTBCHHO-HAYYHYIO KapTHHY MHpPa; O CTPOSHHH, MHOT000pa3Hd M OCOOCHHOCTSIX OMOJOTHYECKHX
cucteM (KJIeTKa, OpraHu3M, MOMyJISus, BUA, Ouoreorneno3, omocdepa); o BBIIAIOMINUXCS OTKPBITHAX U
COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHY;

O3HAaKOMJIEHHE OOyYaroluxcsi ¢ METOJAaMH TO3HAHUS >KUBOW IMPHPOIBI: HCCIEIOBATEILCKUMU
METOAaMH OHMOJIOTHYECKUX HayK (MOJEKYJISAPHON M KJIETOYHOW OMOIOrHH, SMOPHOIOTMH U OHUOJIOTHH
pa3BUTHS, TEHETHKH U CEJIEKIMH, OWMOTEXHOJOTMH M CHHTETUYECKOW OWOJIOTHH, NallCcOHTOIOTHH,
9KOJIOTHH); METOJJAMH CAMOCTOATEILHOTO MPOBEACHUS OMOIOTUIECKUX UCCIIEIOBAHUH B JIAOOPATOPHHU U B
npupoze (HabmoaeHue, u3MepeHne, SKCIIEPUMEHT, MOJICIMPOBaHHE);

OBNIaJieHNEe OOydYarolMMHCS yMEHUSMH: CaMOCTOSITENIbHO HAaXOJWTh, AaHaJIM3UPOBaTh H
WCTIONB30BaTh OHMOJIOTHUECKYI0 HWH(OPMAIMIO; TOJIh30BAThCS OHMOIIOTHYECKOW TEPMHUHOJOTHEH U
CHUMBOJIMKO; YCTaHABIMBaTh CBSI3b MEXKAY Pa3BUTHEM OHOJIOTMH W COIUAIbHO-DKOHOMUYECKUMH H
9KOJIOTHUECKMMH Tpo0JieMaMH 4eJIOBEYeCTBa; OICHWBATh IMOCJCJACTBHS CBOCH JIEATEIBHOCTH TIO
OTHOWICHUIO K OKpY)Karollel MPUPOTHON cpesie, COOCTBEHHOMY 3JIOPOBBIO U 3JI0POBBIO OKPYIKAIOIINX
mozel; 0o0OCHOBBIBATh W COONIOAATh Mepbl MPOMWIAKTUKYA WHQEKIMOHHBIX 3a00JIeBaHHM, IMpaBHia
MOBEJICHHUS B IPUPOJIC U oOecTieueHns: 0e30IacHOCTH COOCTBEHHOM JKU3HENEATEILHOCTH B UpE3BhIUYaHBIX
CUTYyalUsAX MPUPOAHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIC HAYYHBIE OTKPBITHS
B 00J1acT OHOJIOTHH;

pa3BuTHE Yy OOYYaIOUIMXCSI WHTEUICKTYAIBHBIX W TBOPYECKHX CIOCOOHOCTEH B IMpoliecce
3HAKOMCTBA C BBIAIONIAMUCS OTKPBITHSIMU U COBPEMEHHBIMHU HUCCIIEIOBAaHUSAMU B OMOJIOTHH, PellIaeMbIMU
€10 Mpo0JieMaMy, METOJIOJOTHEH OHOIOTHYEeCKOT0 WCCIEeIOBaHMUs, MPOBEACHHS YKCIEPHUMEHTAIbHBIX
UCCIIeIOBaHNH, pellieHHsT OMOIOTUIECKUX 3a]1a4, MOJICTUPOBAHHUS OMOJIOTHIECKUX 00BEKTOB U IIPOIIECCOB;

BOCITUTaHUE Y 00Y4YaIOIMIUXCS IEHHOCTHOT'O OTHOIICHUSI K HBOH MPHPOJIE B TIEJIOM M K OTJEITBHBIM
e€ 00BeKTaM U ABIEHUAM; (POPMUPOBAHUE HKOIOTUIECKOH, TeHETHIECKOH IPaMOTHOCTH, 00IIIEH KyIbTypbI
MOBEJCHHUS B IPUPOJIE; MHTETPALIM €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpereHre O0O0Y4YaIOIIMMHUCS KOMIIETEHTHOCTH B PalMOHAIBHOM HPUPOJIONONIB30BAHUN
(cobnromeHre mpaBui TOBEACHUS B NPUPOJE, OXPaHbl BHIIOB, SKOCHCTEM, OHOC]EpbI), COXpaHEHHUH
COOCTBEHHOTO 3JI0POBbS M 37I0POBBSl OKpYXalomuX Jrojeil (cobmopeHuss Mep Npo(UITaKTUKA
3a0oseBaHuil, obecneueHre 0e30MacHOCTH )KU3HEAEATENFHOCTH B UpE3BbIYaHBIX CUTYALUSX IPUPOIHOTO
W TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIONb30BaHUS OHONOTMYECKUX 3HAHMH M YMEHHH B
MOBCEHEBHOM KHU3HU;



CO3JIaHHE YCIOBHH IJIS OCO3HAHHOTO BBIOOpA O0YUAIOUIMMUCS HHANBUAYAIBHOW 00pa3oBaTeIbHON
TPaeKTOpUH, CHOCOOCTBYIOIIEH  MOCHEAYIOIMeMy MpO(ECCHOHAIBHOMY  CaMOOIpPEeNCHHIO, B
COOTBETCTBHY C WHJAWBUAYATHLHBIMI HHTEPECAMH U TIOTPEOHOCTSIMH PETHOHA.

OO0mee 4nMcI0 YacoB, OTBEIEHHBIX Ha HM3ydeHHE OWOJIOTHH Ha YIUIyOJEHHOM ypPOBHE CpPEIHETO
obero obpaszosanus, coctaBiser 204 gaca: B 10 kiacce — 102 uaca (3 uaca B Hememo), B 11 kmacce — 102
gaca (3 Jaca B HEZIEJIO).

Ot60p OpraHm3anrOHHBIX (OPM, METOOB U CPEACTB OOYUYEHHS] OMOJOTHH OCYIIECTBISIETCS C
yu€ToM crieu(UKH ero coaepKaHus U HApaBJIeHHOCTH Ha MPOI0JDKEHIE OMOJIOTHYECKOT0 00pa30BaHuUs
B OpTaHU3aLUAX CPEIHET0 MPO(HECCHOHATBHOTO U BBICIIEr0 00pa3oBaHUsL.

O06s13aTeNbHBIM yCIIOBHEM IPU 00yYeHUH OMOJIOTHUH Ha YTITyOJIEHHOM YPOBHE SIBISICTCSI IPOBECHNUE
nab0OpaTOPHBIX M MPAKTHYECKHX padoT. Takke ydacThe OOYYarolMXcCsl B BBIMIOJHEHWUHM MPOCKTHBIX U
y4e0HO-HCCIIEIOBATEIbCKHX PA0OT, TEMATHKA KOTOPHIX ONPEACISIETCS YUUTEIEM Ha OCHOBE UMEIOLITHXCS
MaTepHaTbHO-TEXHUIECKUX PECYPCOB M MECTHBIX MIPUPOIHBIX YCIOBHH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

ConepkaHre TNPOTPaMMBI, BBIJCIIEHHOE KYpCUBOM, HE BXOIUT B MPOBEPKY TOCYAAPCTBEHHOH
uroroBoit arrecraruu ([MA).

Tema 1. buonorus kak Hayka

CoBpemeHHasi OHONOTHS — KOMIUIEKCHAas Hayka. KpaTkasg wcropus pa3BUTHS OWOJOTHH.
Buonornueckue Hayku u m3ydaemble UMH NpoOieMsl. OyHIaMeHTaNbHBIE, TPUKIaIHbBIE U TTOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHH.

3navyeHue Ouonoruu B (HOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpA.
[Ipodeccun, cBsazanHble ¢ Ouonorueld. 3HayeHne OMOJOTMU B MPAKTHYECKOH JESITEIBHOCTH YENIOBEKa:
MEJIULUHE, CEIbCKOM XO03UCTBE, IPOMBIIUIEHHOCTH, OXPaHe MIPUPOIBIL.

JdemoHcTpanumn

[Toptpetsr: Apuctorens, Teodpacr, K. JIuaneit, XK. b. Jlamapk, Y. lapsun, Y. ['apseii, I'. Mennenp,
B. W. Bepnanckuii, U. I1. [1aBnos, U. . Meunukos, H. 1. Basunos, H. B. Tumodeer-Pecorckuii, JIx.
Yotcon, ®. Kpuxk, JI. K. benses.

Tabmumet u cxeMsr: «CBsi3b OMOIIOTHY C APYTUMH HayKaMm», «CucTeMa OHMOIOTHYECKUX HAYK.

Tema 2. J)KuBble cucTeMbl U X H3yYeHHE

XKuBble cuctemMbl Kak mnpeaMeT wu3ydeHuss Ouonoruu. CBOMCTBa JKUBBIX CHCTEM: EIUHCTBO
XUMHUYECKOT0 COCTaBa, JUCKPETHOCTb W ILEJIOCTHOCTh, CJOXHOCTh MU YIOPAJOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAaMOOpIaHW3allUs, CaMOBOCHPOM3BEICHHE, pa3ApakMMOCTh, H3MEHUHMBOCTb, pOCT U
pa3BuTHE.

YpoBHM OpraHu3alvy KUBBIX CHCTEM: MOJIEKYJAPHBIN, KIIE€TOYHBIN, TKAHEBbINA, OPraHU3MEHHbIN,
MOMYJISIIUOHHO-BUJIOBOM, ~ OKOCHUCTeMHBIH  (OmoreorneHorndyeckui),  Owocdepusrii.  [Ipomeccsr,
MPOUCXOJISIINE B )KUBBIX cucTeMax. OCHOBHBIC MPU3HAKH >KUBOTO. JKH3HB Kak (opma CylIeCTBOBAHUS
Matepud. Hayku, u3yuatoriye »K1Bble CHCTEMBI Ha Pa3HbIX YPOBHIX OpraHU3aLUH.

WzyueHue >kMBBIX CHCTeM. Meronsl Ouonoruuecko Hayku. HaOmrozeHue, H3MepeHHeE,
SKCIIEPUMEHT, CHUCTeMaTu3alus, MeraaHanu3. [loHATHEe O 3aBUCUMON M HE3aBUCHMOW TEPEMEHHOM.
[MnanupoBanue sxkcriepuMenTa. [locTanoBka 1 npoBepka runote3. Hynesas runoresa. [lonsTie BEIOOpKH
u e€ JocToBepHOCTh. Pa3bpoc B Ouomornueckux maHHBIX. OIleHKa JIOCTOBEPHOCTH IOJyYEHHBIX
pe3ynbraToB. [IpuumHBI HCKa)KEHUS pe3yIbTaTOB dKCTIEpUMEHTa. [IoHATHE CTaTHCTHYECKOTO TeCcTa.

JdeMoHcTpanuu

Tabmue! u cxembl: « OCHOBHBIE IPU3HAKHY KU3HNY, «broornyeckue cucteMb», « CBOHCTBA KUBOU
MaTepun», «YPOBHM OpraHu3alMM >KUBOU MpupoAbl», «CTpoeHUE 3KHUBOTHOM KIETKW», «TkaHU
KHUBOTHBIX», «CHCTEMBI OPraHOB YEIOBEUYECKOr0 opraHu3May, «buoreonenos», «buochepar», «Metoabt
H3YYEHUS KUBOU NPUPOIBD.

O6opynoBaHue: yadopaTopHOe OO0OPYIOBaHWE /ISl TIPOBENCHUS HAOMIOACHUN, W3MEPEHUH,
SKCIIEPUMEHTOB.

IIpakTHyeckas padora «/croap30BaHNe PA3NTUYHBIX METOIOB MPHU N3YUEHUH KUBBIX CHCTEM.

Tema 3. buosorus KJIeTKn

KieTka — cTpyKTYpHO-QYHKIIMOHAJIbHAS SAMHHUIIA )KUBOT0. MIcTOpHs OTKpBITHS KiieTku. Paboter P.
I'yka, A. Jlesenryka. Knerounas teopus (T. llIBann, M. Llneiinen, P. Bupxos). OCHOBHBIE TIOJIOXKEHHS
COBPEMEHHON KIIETOYHOM TEOPUHU.

MeTo/1bI MOJICKYJIIPHON M KJIETOYHOW OMOJIOrMH: MUKPOCKOIIHUS, XpoMmarorpadus, 3i1ekTpodopes,
METOJI MEYEHBIX aTOMOB, Ju(depeHIraIbHoe NeHTpU(YTUpOBaHNE, KYJIbTUBHPOBAHUE KIIETOK. M3yuenue
Quxcuposannvix Kiemox. DIEKTPOHHAST MUKpOcKonus. Kougokarbhas muxpockonus. Bumanvhoe
(npuodicusHenHoe) usyyeHue Kiemox.

JdemMoHcTpanuun

[oprpertsr: P. I'yk, A. Jlesenryk, T. llIBann, M. Llneinen, P. Bupxos, K. M. bap.



Tabauuet u cxembl: «CBETOBOH MUKPOCKOI, «DIEKTPOHHBIH MHKpPOCKOM», «McTopusi pa3BuTHs
METOJIOB MUKPOCKOTIHN.

ObopymoBaHWe: CBETOBOM MHKPOCKOI, MHKPOIIPENapaTsl  PacCTUTENBHBIX, JKMBOTHBIX W
OaKTepHATBHBIX KIETOK.

IIpakTnyeckass pabGora «/3ydeHnme MeETOJOB KIETOYHOH Owonormm (Xpomarorpadwus,
anexkrpodopes, muddepennnansaoe nenTpudyruposanue, [1LP)».

Tema 4. XumMuyeckasi OpraHu3alus KJIeTKH

XHUMHUYECKUM COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPAMHKpPO3JIEMEHTHL. Boga u €€ ponb Kak
pacTBOpHUTENS, peareHTa, ydacTHe B CTPYKTYpPUPOBAaHUHM KIETKH, TEIUIOPETyIAluu. MuHepambHbe
BEIIeCTBa KIIETKH, NX Onosorudeckas poib. Poib KaTHOHOB M aHNOHOB B KJIETKeE.

Opranndgeckre BemecTBa KJIETKH. buojormdeckre momumepsl. benkun. AMHHOKHCIIOTHBIH COCTaB
6enxoB. CTpyKTyphl OenkoBoil Momnekynbl. [lepBuunas cTpykTypa Oemnka, menTuaHas cBi3b. BTopuuHas,
TpeTUYHAasi, YeTBepTUUHas CTPyKTyphl. [enarypauus. CpoiictBa OenkoB. Kiaccuduxauns OenkoB.
Buonornueckue pynkunu 6enkoB. /Ipuonsi.

VYrnesoapl. MoHOcaxapupl, AWCaxapuibl, OJUrocaxapuiabl W Tmonucaxapuapl. OOmmMH miaH
CTpOCHUS U HUINKO-XUMHUECKHE CBOWCTBA yIIIeBOIOB. bruonornueckue GyHKIUH yTIEBOIOB.

Jlunuaet. TmapodunbHO-TUAPOPOOHBIE CcBOlcTBA. Kitaccubukanus nunuiaoB. TpuUriviepussl,
(dhocdoaunu e, BOCKH, cTepouibl. buomornueckue GpyHkiuu IunuaoB. OOIIMe CBORCTBA OMOIOTHYECKIX
MeMOpaH — TeKy4eCThb, CHOCOOHOCTh K CaMO3aMbIKaHHIO, TIOTYIPOHUIAEMOCTb.

Hyxneunossie kuciotel. JJHK u PHK. Ctpoenne nyknenHoBbIx kuciaotT. Hykneoruasl. [IpuHimn
koMIuieMeHTapHocth. [IpaBuno Yapragga. Crpykrypa JJHK — nBoitHas criupans. MecTOHaX0XISHHE U
ouonoruueckue Gynknun JHK. Bugst PHK. ®ynkuuu PHK B kiertke.

Crpoenue monekyibl AT®. Makpoapruueckue cBsizu B Mojiekysie AT®. buonorudeckue hyHKITUM
AT®. BoccraHOBICHHBIE TIEPEHOCYUKH, UX (DYHKIIUHU B KICTKE. /pyeue nykaieosuompupocgamor (HTD).
CeksenupoBanue JTHK. Memoou eenomuxu, mpanckpunmomuxu, npomeomuxi.

CrpykTypHass Ouonorus: OHOXUMHYECKHE U OHO(QU3MYECKHE WCCICAOBAHUS COCTaBa M
MPOCTPAHCTBEHHOHN CTPYKTYpBI OMOMOIeKyl. Modenupoganue cmpyKkmypol u QYHKyuti OUOMONEKYL U UX
Komnexcos. Komnviomepnuiii ousatin u opeanudeckull cunmes OUOMOIEKYT U UX HENPUPOOHBIX AHATIO208.

JdeMoHcTpanuu

[optpetsr: JI. IMonuur, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, ®. Canrep, C.
IIpy3usnep.

Huarpammel: «PacnipeneneHre XMMHUECKUX 3JIEMEHTOB B HEKHUBOW mpupope», «Pacnpenenenue
XUMHYECKUX 3JIEMEHTOB B KUBOU MPHUPOJIE.

Tabnuuer u cxemsl: «lleproandeckas TabNIHIa XUMHUECKUX DJIEMEHTOBY», « CTPOCHHE MOJEKYJIBI
BobI», «BelecTBa B cocraBe OpraHu3MoBy, «CTpoeHHE MOJIEKYJbl 0enkay, «CTpYKTyphl OeIKoBOH
MOJIEKYNB, «CTpoeHHE MOJEKyNl YTiIeBoAoB», «CTpoeHHe MOJIeKyn JIUnuaoB», «HyknenHoBble
KHCIOThD, «CTpoeHne Monekyisl ATDy.

Ob6opynoBanue: XUMUYECKast IOCY1a U 000pyIOBaHHUE.

JladopaTopHas padora «O0HapykeHHE OCIIKOB C TOMOIIBIO KAYECTBEHHBIX PEaKIIAi».

JlabopaTopHasi pa6ora «MccrnenoBaHwe HYKJICHHOBBIX KHCIOT, BBIICIEHHBIX W3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u pyHKUMH KJIETKH

Tumbl  KJIETOK: dyKapHOTHYecKas MW  NpokapuoThdeckas. CTpyKTypHO-()yHKIMOHAIbHBIE
00pa3oBaHUs KIIETKH.

Crpoenue mnpokapuotudeckoi kietku. Kierounas crenka Oakrepuil u apxeil. OcoOeHHOCTH
CTPOCHUS TeTepOTpOdHON M aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MECTO W pOJib MPOKAPHOT B
OuoIIeHO3axX.

CrpoeHne ¥ (QYHKIHMOHHPOBAaHME DYyKapHOTHUYECKOH KieTku. [lma3marudeckass meMOpaHa
(mnazmanemma). CTpyKTypa IuiazMaTHYecKold MeMmOpaHbl. TpaHCIIOPT BEIECTB Yepe3 MIa3MaTH4YeCcKyro
MeMOpaHy: maccuBHbI (quddysus, obmeruénnas auddysus), akTUBHBINA (IEPBUYHBIA M BTOPHYHBIHA



aKTUBHBIN TpaHcopT). [lomynponnnaemMocts MeMOpansl. PaboTa HaTpHii-KanueBoro Hacoca. DHIOLUTO3:
MUHOLUTO3, (haronuro3. Dx3ounTo3. Kierounas crenka. CTpykrypa W (YHKUMH KIETOYHOW CTCHKH
pacTeHui, TpuOOB.

Hurormazma. Iluro3zoms. Ilutockener. JIBwkenwe 1uTOomIasMpl. OpraHougsl  KICTKH.
OmHoMeMOpaHHBIC OPTaHOMIBI KIETKU: dHAoIIasMaTndeckas ceth (OI1C), ammapat ["oibmku, TH30COMEL,
WX cTpoeHue u PpyHKINU. B3anMoCBsI3b 0THOMEMOpPaHHBIX OPTaHOHUIOB KJIeTKH. CTpOEHUE TPaHyIIPHOTO
petuxynyma. Mexanusm Hanpaenerus oenxos 6 IIIC. CuHTE3 pacTBOPUMBIX 0e1KkOB. CHHTE3 KIETOYHBIX
MeMOpaH. [ magkuii (arpaHyIsSipHBII) SHAOIUTa3MAaTHYECKHH peTHKYIyM. CekpeTopHas (GyHKITUS ammapara
Tlomemxn. Moougurayus deaxos 6 annapame Ionvoocu. Copmuposka benxoe 6 annapame I onvooicu.
TpaHcnopT BenecTB B KJIETKE. Bakyonu pacTuTenbHbIX KieToK. Kietounslil cok. Typrop.

[TonmyaBTOHOMHBIE OPTAHOWABI KIIETKU: MUTOXOHAPHUH, TUNIACTHIBL. [Ipoucxodicoenue MumoxoHopui
u nracmuo. Cumobuocenes (K.C. Mepeoxcxosckuii, JI. Mapeyauc). CtpoeHue U GyHKIIMA MUTOXOHAPUHN H
miactull. [lepBuiHbIe, BTOPHUHBIE U CIOKHBIE TNIACTUABI (POTOCHHTE3UPYIOLUINX SYKapHOT. XIJIOPOILIACTEI,
XPOMOTLIACTBI, JISHKOIIACTHI BBICIINX PACTCHUH.

HememOpannsie opranounns! kinetkun CTpoeHue W QpyHKIMA HEMEMOpPAaHHBIX OPraHOUAOB KIIETKH.
PubGocomer.  [lpomescymounvie ¢huramenmovi. MUKpPODUIAMEHTBL. AKMUHOGbIE MUKPODUIAMEHNDI.
Mpliieunble KIETKH. AKMuHo8ble KOMNOHEHMbl HeMblueunslx Kiemok. Mukporpyoouku. Knetounsrit
ueHtp. CTpoeHHe 1 JBIKEHHE KTYTHKOB U peCHUYeK. MHUKpoTpyOouku nuromasmel. Lleatpuons. beaxu,
accoyuupoganuvie ¢ MUKpouiameHmamu u muxpompyoouxamu. Momopuoie 6enxu.

Anpo. ObosouKa sapa, XpOMaTHH, KaproIla3Ma, SAPBIIIKU, UX CTPOCHHE U QYHKIHUH. SaepHbIi
0enKoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PacTIOIOKEHNE XPOMOCOM B HHTEP(A3HOM silipe. Jyxpomamu u
ecemepoxpomamun. belnku XpoMaTHHA — THCTOHBL. /JuHamuka s0epHoii 060104Ku 8 mumose. HAoepHulil
mpancnopm.

Knerounsle BxmroueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapHOT (pacTUTENbHOM,
XKHUBOTHOM, TPHOHON).

JdeMoHcTpanuu

[optpetsr: K.C. MepexkoBckuid, JI. Maprysnuc.

Tabmuuel u cxembl: «CTpoeHHE YKApUOTHUECKOW KIETKW», «CTpOEHHE XKHBOTHOM KIETKI,
«CtpoeHue pacTUTEIbHOM KIeTKN», « CTpoeHrue MHTOXOHAPHIY, «Sapoy», « CTpoeHue MPOKapHOTUIECKO
KIIETKI.

O6opyoBaHue: CBETOBOW MHKPOCKOI, MUKPOTPENapaThl PaCTUTENBHBIX, KHBOTHBIX KIIETOK,
MUKpOTpenaparbl 0aKTepHaIbHBIX KIETOK.

JlaGopaTopHasi padota «/3y4yeHue CTpOEeHU KIETOK Pa3InYHbIX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydeHue CBOUCTB KJIETOUYHOH MEMOPAHbI».

JlabopaTopHas padota «/ccienoBaHue miIa3MoIin3a U AETIa3M0oJIN3a B PACTUTENBHBIX KIETKaX».

IpakTnyeckas padora «l/3yyeHne ABMKEHHS IIUTOILIA3MBI B PACTUTEIIHHBIX KIETKAX.

Tema 6. OOMeH BelllecTB U MpeBpaleHHe JHEPTUH B KJIeTKe

AccuMWIALIMA W AWUCCUMWISIIAA — JBE CTOPOHBI Merabomm3ma. Tumbl oOMeHa BeIEeCTB:
aBTOTPO(HBI W TeTepoTpodHBIA. YUacTHe KHCIOpoAa B OOMEHHBIX TIpoIeccax. DHEepreTHYecKoe
obecnieuenue xietku: npeppamienne AT® B oOMeHHBIX mporieccax. DepMeHTaTUBHBINA XapaKTep PeaKIluii
KJIETOYHOTO MeTabonm3ma. DepMeHTHl, UX CTPOCHHE, CBOWCTBA U MeXaHU3M jaelicTBus. KodepMeHTsI.
Otnnuust pepMEHTOB OT HEOPTaHMUYECKHX KaTalu3aTopoB. benku-akTHBaTOpbl W OENKH-UHTHOUTOPEIL.
3aBHCUMOCTb CKOPOCTH (PEpMEHTATUBHBIX PEAKLUI OT Pa3IMUHBIX (DaKTOPOB.

[epBUYHBIH CHHTE3 OPraHUYECKHUX BEIIECTB B KieTKe. DOTOCHHTE3. AHOKCUCEHHBIT U OKCUSEHHDBIU
domocunmes y oaxmepuu. Ceemocobuparowue nueMeHmyl U NUSMEHMbl PeakyuonHo2o yeumpa. Pomb
XJIOPOIUIACTOB B Tponiecce porocunTe3a. CBeroBast u TeMHOBas (azbl. Pomoovixarnue, Cs., Cs. u CAM-
munvl pomocunmesa. TIpoayKTUBHOCTh (POTOCHHTE3a. BimsiHHe pa3nmuuHbBIX (PAKTOPOB HA CKOPOCTH
(otocunTesa. 3HaueHune (HOTOCHHTE3A.

XeMmocuHTe3. Pa3zHooOpaszune OpraHu3MOB-XEMOCHHTETHKOB: HUTpUUIUpYyIOMHEe OaKTepu,
XKene300aKTepuu, cepodaKTepru, BOAOPOAHbIE OakTepny. 3HaUeHNE XEMOCHHTE3A.



AHa’pobOHbBIe opranm3Mbl. Buiel Oposkerns. IIpoayKTel OpOKEHHS U MX HCIIOIB30BAHUE YETTOBEKOM.
AHa’po0OHBIE MUKPOOPTaHU3MBI KaK 00bEKTHI OMOTEXHOJIOTHH B BO30YIUTEIN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl SHepreTuueckoro oomena. [loarorosurensuselii stamn. ['mukonus —
0ECKHCIOPOTHOE PACILETIICHUE TIIOKO3BL.

buonoruueckoe OKWCIEHHE, WM KJIETOYHOE JbIXxaHWe. Poilb MUTOXOHApPUN B Tpoleccax
omoyornueckoro okucieHus. I{ukmmdaeckne peakmmn. OKucHTeNnbHOE (ochopuanupoBanue. OHepeus
MembpanHozo epaduenma npomoros. Cunmes AT®: paboma npomourou ATO-cunmassi. llpenmytiecTsa
a’poOHOTO IyTH 0OMEHa BEIIeCTB nepea aHadpoOHBIM. D(H(HEKTHBHOCTH SHEPTETHYECKOTO 0OMEHA.

JdemoHcTpanumn

[Moprpetsr: Jx. Ilpuctou, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmump! 1 cxeMbl: «POTOCHHTE3Y, « IHEpPreTHIecKuil 00Men», «brnocuHTe3 O6emka», « CTpoeHHe
(depMeHTay, «XEeMOCHHTESY.

O6opynoBaHue: CBETOBOW MHKPOCKOM, OOOpYIOBaHHE AJSl MPUTOTOBJICHUS TMOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHasi padora «lI3ydeHHe KaTalMTUYECKOW aKTHMBHOCTH (pepMEHTOB (Ha mpuMepe
aMIJIa3bl WK KaTajlasbl)».

JlaGopaTopHasi padora «/3ydeHue QepMEHTATHBHOIO pacCIIeIUICHHs NEpOKCHAA BOIOpOJa B
pacTUTENBHBIX U JKUBOTHBIX KIETKAX).

JladopaTopHas padoTa «CpaBHEHHUE MTPOIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JladopaTopHas pa6oTa «CpaBHEHHUE MTPOIIECCOB OPOIKSHYSI U IBIXAHUS.

Tema 7. HaciencrBenHass uHgopManusi 4 peaiu3anus e€é B KIeTKe

Peakuuu marpudnoro cunTesa. [IpyHIIMI KOMIUIEMEHTApPHOCTH B pEaKIUsAX MaTPUYHOTO CHHTE3a.
Peanuzamus HaciaencTtBeHHOW HHPOpManmu. ['€HETHYSCKUH KON, €ro CBOWMCTBA. TpPaHCKPUIIIUS —
MatpuuHblii cuHTe3 PHK. IlpuHIunel TpaHCKPUNIMH: KOMIUIEMEHTAapHOCTb, AHTHIAPAIIENBHOCTS,
acuMMeTpuaHOCTh. Cospesanue mampuunvix PHK 6 ayxapuomuueckoti knemxe. Hexooupyiowue PHK.

Tpancnsiust u e€ atansl. Yuactue TpancnopTHeix PHK B GnocunTese Oenka. YciaoBusi OnocuHresa
oenka. KonupoBanue aMMHOKUCIOT. Posib prbocoM B OMocHHTE3e OerKa.

Cospemennvie npeocmasnenus o cmpoeruu eenog. OpraHuszalysi reHoMa y MPOKapHoT U 3YKapHOT.
Perynsimust akTHBHOCTH TeHOB y MpokapuoT. ['unoresa omepona (P. XKako0, XK. Mano). MoxexyrapHule
MexaHuzMvl IKCHpeccuu 2eHog y aykapuom. Ponv xpomamuna @ pezynsyuu pabomul 2eHog. Perynsaums
OOMEHHBIX MPOIECCOB B KieTKe. KileTouHbIi roMeocTas.

Bupycsl — HekieTouHble (POPMBI )KU3HU U 00JIUraTHbIe mapa3suThl. CTPOSHHE MPOCTHIX M CIOMKHBIX
BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kusmnenuwiti yurkn [[HK-codepocawux eupycos, PHK-
codeparcawux gupycos, baxmepuogazos. Obpamnas mpancKkpunyus, pesepmasd, unmezpasa.

Bupycubie 3a0omeBanusi yenoBeka, >kuBOTHBIX, pacteHuit. CIIMI, COVID-19, comnmansHble U
MEIIUIINHCKIE TPOOITIEMBI.

Buoungopmamuxa: ummeepayus u ananus Ooavwux maccugog («bigdata») cmpykmypHuix
ouonozuyeckux oanuvix. Hanomexnonoeuu 6 ouonocuu u meouyune. Illpoepammupyemvie pyukyuu 6enxos.
Cnocobuvl docmasku 1exapcms.

JdeMoHcTpanuu

[Moprpetsr: H. K. Konbnos, 1. U. iBanoBckuid.

Tabnuwer u cxembl: «buocunTes O6enkay», «I eHeTHueckuii Koy, «Bupyce», «bakrepuodarmy.

IIpakTHyeckast padora «Co3aaHue MOJEIN BUPYCay.

Tema 8. JKu3HeHHBIH HUKJ KJIETKH

Knerounsii ki, ero mepuoasl u peryisiuus. MaTtepdasza u Muto3. OcoOEHHOCTH HpOLECCOB,
nmpoTekarnux B uaTepdase. [loaroToBka KIeTKH K feneHuto. [IpecuHTeTHueckuii (MOCTMAUTOTUYECKHUH),
CHUHTETHYECKHI U MOCTCUHTETHICCKHUI (TPEeMUTOTHUYECKHIA) TIEPHOJIbI MHTEP(A3HI.

Martpuunsiii cunte3 JIHK — perukanus. IIpunanuner pervmmkanuu JIHK: koMImeMeHTapHOCTS,
[IOJIYKOHCEPBAaTUBHBIN CHHTE3, aHTUNApauIeJbHOCTh. Mexanusm perukanud JIHK. Xpomocomsl.



Crpoenue xpomocoM. TemoMmepsl U Tenomepasza. XpOMOCOMHBIN HAOOp KIETKH — KapHOTHIL. J{ummonaHsrii
U TAIUIONIHBIH HAaOOpHI XpOMOCOM. ["'oMOIOrHYHBIE XpPOMOCOMBI. [10JI0BBIE XPOMOCOMBI.

Henenue knetku — Muto3. CTaguy MUTO3a U MPOUCXOJAIINE B HUX Mpolecchl. THUIIBI MHUTO3A.
Kapuokunes u nutokuHes. buonornueckoe 3HaueHHE MUTO3A.

Perynsmus MmuToTHYecKoro 1ukia KieTku. [Iporpammupyemast KieTodHas THOENb — arlonTo3.

Knerounoe sapo, xpomocombl, (yHKIHMOHalIbHas TEHOMHKA. Mexanusmvl npoaugepayu,
oughghepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas kiemrkay — buoungopmamuyeckue mooenu
DYHKYUOHUPOBAHUS KNEMKU.

JdemoHcTpanumn

Tabmuet u cxeMbl: «JKU3HEHHBIH UK KIETKI», «MuUT03», « CTpOoeHHE XpOMOCcoMy, «Peruukariust
JHK».

O6opynoBaHue: CBETOBOH MUKPOCKOII, MEKpOTIpenapaTsl: « MUTO3 B KIIETKaX KOPEIITKa JIyKay.

JlaGopaTopHas padoTa «/I3yueHre XpoMOCOM Ha TOTOBBIX MHUKPOIIPETIapaTaxy.

JlaGopaTopHasa padora «HaOmronenne MuTO3a B KJIEeTKaX KOHYHMKA KOpEMIKa JIyka (Ha TOTOBBIX
MHUKpOIpenapaTax)».

Tema 9. Ctpoenne u pyHKUMHU OPraHU3MOB

Buonornueckoe paznooOpaszue oprann3MoB. OJTHOKIETOUHBIE, KOJIOHAAIbHBIE, MHOTOKJIETOYHBIE
OpTraHU3MBI.

OCoOeHHOCTH CTPOCHMS U KU3HEAEATEIHHOCTH OJHOKJIETOYHBIX OpraHu3MOB. bakTtepuu, apxew,
OJTHOKJICTOYHBIE TPUOBI, OTHOKIIETOYHBIE BOJOPOCIIH, JPYTUe MPOTHCTHL. KonoHuanbHbIe OpraHu3MBbl.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO opranu3Ma. TkaHu, OpraHbl U CUCTEMBI OpraHoB. OpraHusm
Kak equHoe nenoe. I'omeocras.

Tkanu pactenuid. TUNBI pacTUTENBHBIX TKaHEH: oOpa3oBaTeibHas, MOKPOBHAs, IMPOBOJSILIAS,
OCHOBHasi, MexaHuueckas. OcoOEHHOCTH CTpOeHUs, (YHKIMH W pacIOJIOKEHHsS TKaHed B oOpraHax
pacTeHuH.

TkaHu >KUBOTHBIX W YeNOBEKA. THIBI >KUBOTHBIX TKAHEH: SIUTEIHANIbHAS, COCAMHHUTEIbHAS,
MblIlIeyHast, HepBHast. OcOOCHHOCTH CTpOeHHUs, QYHKIMH U PacoIOKEHHS TKAaHEH B OpraHax KUBOTHBIX H
YEJIOBEKA.

Opransl. BereratuBHbIE M TeHepaTHBHbIE OpraHbl pacTeHHi. OpraHbl M CHCTEMBI OPIaHOB
YKUBOTHBIX U yenoBeka. DyHKIIUN OpraHOB U CHCTEM OPTaHOB.

Omopa Ttenma opranmaMoB. Kapkac pacrenuii. CkeleTbl OJHOKICTOYHBIX W MHOTOKIJIETOYHBIX
KUBOTHBIX. Hapy>kKHBIN U BHYTpeHHUH ckeneT. CTpOeHHE U THUIIbI COeIMHEHHS KOCTEH.

JlBwkeHne OpraHu3MoB. JIBYOKEHUE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOWIHOE, KTyTHKOBOE,
pecHuuHOe. J[BI)KeHHE MHOTOKJIETOYHBIX PACTEHHM: TPOMU3MbI U HACTHHU. J|BHYKE€HHE MHOTOKJIETOYHBIX
KHBOTHBIX M YeJloBeKa: MbllieyHas cuctema. Pednexc. CkeneTHble MBIIIIBI H UX padoTa.

[Mutanue opranusamoB. [lorjomeHue BOABI, YIJIEKUCIOrO Ta3a M MHUHEPAJIBHBIX BEIIECTB
pactenusamu. [luTaHue >KUBOTHBIX. BHYTpHIIONOCTHOE W BHYTPUKIETOYHOE muiieBapeHue. llutanue
MMO3BOHOYHBIX JKMBOTHBIX. OTHENbl NHIIEBAPUTENBHOTO TpakTa. [luieBapuTeNbHBIE JKEIe3bl.
IInmeBapuTenbHast CUCTEMA YEN0BEKa.

Hpixanue opraHu3MoB. J[lpixanuwe pacrenuil. Jlpixanue >xuBoTHBIX. Juddysus razoB uepes
MOBEpXHOCTh KieTku. KoxkHoe mprxanue. [[pixarenpHas moBepxHOCTh. JKabepHoe u IErovHOe JIhIXaHue.
JpIxanne MO3BOHOYHBIX JKMBOTHBIX W YeJIOBEKa. OBOJIOLMOHHOE YCIOKHEHHE CTPOCHHS JIETKHX
MO3BOHOYHBIX XMBOTHBIX. JIpIXaTenbHas cUCTEMa 4YeloBeKa. MeXaHW3M BEHTWISUUU JIETKUX y MTUL U
MJICKOTIUTAIONINX. Perynsius neixanus. /[pixatenbHbie 00bEMBI.

TpaHcHopT BelIeECTB y OpraHU3MOB. TpaHCHIOPTHBIE CUCTEMBI pacTeHUH. TpaHCHOPT BEUIECTB y
KUBOTHBIX. KpoBeHOcHas cucteMa u €€ opranbl. KpoBeHOCHas cuCTeMa MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepaue, KpOBEHOCHBIE coCcyAbl M KpoBb. Kpyru kpoBooOpaieHHs. IBOIIOLHOHHBIE

YCIIOXKHEHUS CTPOECHHUS] KPOBEHOCHOW CHCTEMBI TO3BOHOYHBIX KMBOTHBIX. PaboTa cepana u e€ perynsmus.
Brinenenue y opranuzMoB. Beinenenue y pactenuil. Beigenenue y >kuBoTHbIX. COKpAaTUTEIbHBIC
Bakyousin. Opransl BeijiesieHus. OuinbTpanius, ceKpelus U 00paTHOe BCaChIBaHUE KaK MEXaHU3MEI pabOThI



OpraHoB BblJeseHUs. CBS3b MOJIOCTH Tela ¢ KPOBEHOCHOH M BBIIEIMTENBHON cucTeMaMu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. Ctpoenne u ¢pyHkunoHupoanue Hegpona. ObpasoBaHue
MOYH Y YEJIOBEKA.

3amuTa y OpPraHu3MOB. 3alliTa Yy OJHOKJIETOYHBIX OpraHm3MoB. CHOpBl OakTepWid W IIHCTHI
mpocTelmux. 3anmTa y MHOTOKIETOUHBIX pacTeHnid. Kytnkyma. CpencTBa macCHBHOM M XUMUYECKON
3a1IuThl. DUTOHIUABL.

3amuTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpPOBBI M WX MPOW3BOAHBIE. 3alllWTa OpraHm3Ma OT
Oonesneii. IMMmyHHas cuctema dvenoBeka. KieTouHbIi W TyMoOpalibHBI UMMYHHTET. BpoxaéHHBIA U
npuoOpeTéHHbIN crieruduyecknii *UMMyHHUTET. Teopust KIIOHaJIbHO-celeKTUBHOTO MMyHHTeTa (1. Dpimx,
®. M. bepner, C. Tonerasa). BocnanurenbHble OTBETH OpraHU3MOB. Pojib BpoXkAEHHOr0O UMMYHUTETA B
Pa3BUTHU CHCTEMHBIX 3a00JIeBaHUH.

PazgpaxuMocTs U peryisnus y OpraHu3MoB. Pa3apa’kuMOCTh y OJHOKJIETOYHBIX OpPTaHHU3MOB.
Takcucel. PaznpaxuMocCTh U peryisiuust y pacTeHuid. POCTOBBIE BelIeCTBA U UX 3HAYCHHUE.

HepBHas cucrema u peduieKTOpHasE peryssiius y >KMBOTHBIX. HepBHas cuctema u €€ OTIEINBI.
OBOMIOIMOHHOE YCIIOKHEHUE CTPOEHUS] HEPBHOM CUCTEMBI y JKMBOTHBIX. OTHENBI TOJOBHOTO MO3ra
MO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduexTopHas nyra. besycnoBHbIE U yCIIOBHBIE peIeKCHI.

I'yMopanbHas perymnsuys U 3HIOKPHUHHAS CUCTeMa KMBOTHBIX U yenoBeka. JKene3bl SHAOKPUHHON
CUCTEMBl U HUX TOPMOHBI. /[lelicTBUE TOPMOHOB. B3aMMOCBSI3b HEPBHONM W 3HAOKPUHHON CHUCTEM.
l'unoranamo-runoduzapHas cucrema.

JdeMoHcTpanuu

IToptper: U. II. I1aBnos.

Tabmumet u cxembl: «OTHOKIETOYHBIE BOIOPOCITNY, « MHOTOKIIETOUHBIE BOAOPOCINY, «bakTepumy,
«Ipocreiimue», «OpraHbl UBETKOBBIX PACTEHHIDY, «CUCTEMBI OPraHOB IMO3BOHOYHBIX >KUBOTHBIXY,
«BHyTpeHHee cTpoeHHe HaCEKOMBIX», « TkaHu pacteHuin», «KopHeBbie cucteMsn», «CTpoeHue cTeOsD),
«CTpoeHue NUCTOBOM MIACTUHKW», «TkaHu >KUBOTHBIX», «Ckener yenoBeka», «lluimeBapurenpHas
cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas cucreMa», «HepBHas cucrema», «Koxay,
«Mpblmeynast cuctemay, «BolaenuTenbHas cuctemMay, « QHAOKPUHHAs cucTeMay, «CTpOeHUE MBILIIBD»,
«MImmynurer», «Kumeunononoctaeie», «Cxema muTaHus pacTeHHi», «KpoBeHOCHBIE CHUCTEMBI
MMO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue Tuapb», «CTpoeHHMe IIaHapum», «BHyTpeHHee cTpoeHue
JnoXxneBoro uepBsi», «HepBHas cucrema pwio», «HepBHas cucrema nsrymkmy, «HepBHas cuctema
npecMbIKatomxcs», «HepBHas cucrema nTtumy», «HepBHas cucrema miexkomuTarommx», «HepBHas
crcremMa 4yenoBekay, «Peduekcy.

OO6opyoBaHue: CBETOBOW  MHKPOCKOI, MHKPOIpPENapaThl  OJHOKIETOYHBIX  OpPraHU3MOB,
MHUKpoTIpernapaTbl TKaHEW, pPaKOBHUHBI MOJIJIIOCKOB, KOJIJIEKI[MM HACEKOMBIX, HWIJIOKOXKUX, JKHBBIC
9K3EMIUISIPEl KOMHATHBIX PACTeHHH, repOapuy pacTeHWi pa3HbIX OTJIENOB, BIAXHBIE INpenapaThl
KUBOTHBIX, CKEJEThl TO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX JKHBOTHBIX, CKEJeT 4YeJOBeKa,
o0opyZoBaHHe Ui JIEMOHCTPAllMM TIOYBEHHOT'O W BO3JAYIIHOI'O IUTAHWS PACTCHUH, paCIIeTUICHUs
Kpaxmajia M OeNKOB TOj JeicTBHUeM (EepMEHTOB, 00OpYAOBaHUE IS JEMOHCTPAIIMU OIBITOB 10
HU3MEPEHHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX IBUKEHUN, MOJEJIHN TOJIOBHOI'O MO3Ta
Pa3IMYHBIX )KUBOTHBIX.

JlaGopaTopHasi paGora «/I3ydyeHue TKaHell pacTeHUI».

JlaGopaTopHasi padora «/I3ydeHne TKaHeH KUBOTHBIX).

JladopaTopHnas padora «/I3yueHre opraHoB IBETKOBOTO PACTEHHS».

Tema 10. PazMHo:KeHe U pa3BUTHE OPraHU3MOB

@opMbl pa3MHOXKEHHUSI OpPraHuM3MOB: Oecronoe (BKIIOYAas BETreTaTUBHOE) M TOJIOBoe. Buipl
0ecrosoro pa3MHOKEHHS: IOYKOBAHUE, CIIOPYIIALUS, (PparMeHTalts1, KIIOHHPOBAaHHUE.

[TonoBoe pasmuoxkenue. IlonoBeie kimeTku, wnu ramersl. Meio3. Cranuu meiioza. [loBenenue
XpoMocoM B Mero3e. KpoccuHrosep. buonorudecknii cMpIca Me03a U IIOJIOBOTO Mpouecca. Melo3 u ero
MECTO B KM3HEHHOM IIMKJIE OPTaHU3MOB.



[IpenzaponsimeBoe pa3suthe. ['amerorenes y >xuBoTHBIX. [lojoBeie kene3nl. OOpazoBaHue H
pa3BHUTHE MOJNOBBIX KIeTOK. CriepMaToreHes3 u ooreHe3. CTpoeHNe MOJI0BBIX KIETOK.

OmutonoTBOpEHNE U YMOPHUOHATBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OTIITOIOTBOPEHHUS: HAPYIKHOE,
BHyTpeHHee. [lapTeHorenes.

WnauBunyansHOoe pa3BUTHE OPraHW3MOB (OHTOTeHe3). OMOPHOJOTHS — HayKa O pa3BHTHHU
opraHu3MoB. Mopgoeerne3 — 00na u3z enasuvix npoodaem smbpuonoeuu. Konyenyus mopghozenos u mooenu
mopghozenesa. Cramuu sMOpHOTeHe3a KUBOTHBIX (Ha mpuMepe Jsarymkn). Jpoomenue. Tumsr qpobneHus.
Lemepmunuposannoe u Hedepmunuposannoe opobnenue. bracmyna, muner 6nacmyn. OcoOeHHOCTH
IpOOTIEHNS] MIIEKOMTUTAIOIINX. 3apOABIIIEBhIE JTUCTKA (TacTPYJsIus). 3aKiiajka OpraHOB W TKaHEW W3
3apOJIBIIIEBRIX JINCTKOB. B3amMHOEe BIHMSIHME YacTeld pa3BHUBAIOIIETOCS 3apojblia (IMOpHOHATBHAS
WHAYKIHA). 3aKIIaKa MIaHa CTPOSHHS YKHBOTHOTO KaK Pe3yJIbTaT HepapXUIeCKUX B3aNMOICHCTBHUI T€HOB.
Brusiaue Ha sMOpHOHANBHOE PAa3BUTHE PA3TUYHBIX ()aKTOPOB OKPYIKAIOIIEH CPEIbL.

Poct u pasButne >xuBoTHBIX. [locTomOpmonaneHblii Tepuoa. [IpsMoe u HempsiMoe pa3BHTHE.
PasButie ¢ meramopdo3oM y 0ecro3BOHOYHBIX M MMO3BOHOYHBIX JKUBOTHBIX. bruonormueckoe 3HaueHHE
MPSIMOTO M HETPSAMOTO Pa3BUTHA, UX PACIPOCTpaHEHUE B MpupoAe. TUIbl pocTa KUBOTHBIX. DakTOpbI
pETyJSIMH POCTa JKUBOTHBIX M uenoBeka. CTaguu MOCTIMOPHOHAIBHOTO Pa3BUTHSA Y KUBOTHBIX U
yenoBeka. [lepronsl oHTOreHE3a UeioBeka. CTapeHue U CMepTh Kak OMOJIOrHYecKre MpOLEeCChI.

PasmHoxeHne W paszButHe pacreHuid. [ameroputr u cnopodur. Meiio3 B KM3HEHHOM IHMKIIE
pactenuii. O0pa3oBaHHe CIIOp B IIpolecce Meio3a. 'ameTorenes y pactenuii. OIio0TBOPSHHE U Pa3BUTHE
pacTUTENBHBIX OPraHu3MOB. J[BOHOE OTUIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuid. O0pa3oBaHUE U pa3BUTHE
CEMEHHU.

MexaHH3MBI peryJIsuy OHTOI'€HEe3a Y PACTeHUH U dKUBOTHBIX.

JdeMoHcTpanuu

IToprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuuel W cxembl: «BereratmBHoe pasMHOXKeHHE», «THNBI 0ecroioro pa3MHOKCHHUS,
«Pa3MHOXKEHHE XJIaMUIOMOHaAbDy, «Pa3MHOXeHue 3BrieHbl», «Pa3MHOXEeHME TUAPB», <«Melo3y,
«Xpomocombl», «['amerorenes», «CrTpoeHue SAHLEKIETKHM M cHepMaTo3ouga», «OCHOBHBIE CTaauU
oHTOreHe3a», «lIpsmoe m HempsMmoe pasButrue», «Pa3zButne Maiickoro xyka», «Pa3BuTHE capaHuny,
«Pa3Butne narymkm», «J/{BoiHOE OIUIOAOTBOPEHHE Yy IIBETKOBBIX pacTeHHit», «CTpoeHue CeMsH
OJTHOJIOJIEHBIX W JABYJOJBHBIX PaCTeHUI», « KU3HEHHBIH UK MOPCKOW KamyCThD», «KU3HEHHBIH UK
Mxa», « Ku3HeHHBIN UK TAaNOPOTHUKAY, «)KM3HEHHBIH IUKIT COCHBI».

O6opynoBaHue: CBETOBOW MUKPOCKOIT, MEKPOTIPEIIapaThl SAEKIETOK U CIIEPMATO30UI0B, MOZETh
«IMKIT pa3BUTHS JIATYIIIKI.

JlaGopaTopHas padora «/3y4ueHne CTpOCHHUS TIOJIOBBIX KJIETOK HA TOTOBBIX MUKPOITPETaparax.

IIpakTHyeckasi padora «BrIsgBIeHIE TPU3HAKOB CXO/ICTBA 3aPOIBIIIEH TTO3BOHOYHBIX YKUBOTHBIX).

JlabopaTopHasi padora «CTpoeHHE OpTraHOB Pa3MHOXKEHUS BBICIIINX PACTCHUID.

Tema 11. 'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYHUBOCTU OPraHU3MOB

Hcrtopust ctaHOBNEHUs M Pa3BUTHA T€HETHKU Kak Haykd. Paboter I'. Menpens, I'. ne ®pusa, T.
Moprana. Posib oTeuecTBeHHBIX YU€HBIX B pa3BuTuu reneruku. Padotel H. K. KonsiroBa, H. 1. Bauiora,
A. H. Benozepckoro, I'. I. Kapnieuenko, 0. A. ®wmnuenko, H. B. Tumogeesa-Pecosckoro.

OCHOBHbIE T€HETHYECKHE TMOHSATHS M CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, aJjieNbHbIE TEHBI,
aNbTepHATUBHBIE MPU3HAKH, JOMUHAHTHBIN M PELIECCUBHBIN MPHU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YHCTas
TUHUSA, THOpUABI, TeHoTHur, ¢enorun. OCHOBHbIE METOJbl TCHETHKH: THOPHUIOIOTHUECKHIA,
LHATOJIOTMYECKU I, MOJIEKYJIIPHO-TEHETUYECKUI.

JdeMoHcTpanuu

Hoprpetsr: I'. Mengens, I'. ge ®pus, T. Mopran, H. K. Kompuos, H. 1. Basumos, A. H.
Benosepckuit, I'. /. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecosckutii.

Tabmume! u cxembl: «MeToIbI TeHETUKI», «CXeMBI CKPELTUBAHI.

JlabopaTopHas pa6oTa «/[po3odria kak 00BEKT FTeHETUIECKIX HCCIICIOBAHMIT.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH



Monorubpugaoe ckpemuBanue. [lepBeiii 3akoH MeHpenss — 3aKOH €IWHOOOpaszus THOPHIIOB
nepBoro mnokojeHus. IlpaBunmo gomuHupoBanus. Bropolt 3akoH MeHzaens — 3aKOH pacHICTUICHUA
mpu3HaKoB. L{uTomornvyeckre 0OCHOBBI MOHOTHOPHIHOTO CKPEIINBaHus. | UTIOTE3a YNCTOTHI TaMeT.

AHnammupyromee ckpemmBaHue. [IpoMexxyTouHbId XapakTep HacliegoBaHWs. Pacmiermienne
MIPU3HAKOB MPH HETIOJIHOM JTOMUHHUPOBAaHUH.

JurunbpuaHoe ckpemmBaHue. Tpernid 3akoH MeHmenas — 3aKOH HE3aBHCHMOTO HACIICIOBaHUS
npu3HaKoB. L{uTomoruvyeckre OCHOBBI JUTHOPUIHOTO CKPEITUBAHMSL.

CuennieHHOe HacnenoBanue mpu3HakoB. Pabotel T. Moprana. CrenjieHHOe HaclieJ0BaHHE TeHOB,
HapylIeHHUEe CUEIUICHUS MEXTy TeHaMU. XPOMOCOMHas TEOPHs HACJIeICTBEHHOCTH.

I'eneTuka nona. XpoMOCOMHBIN MEXaHU3M OMPEIEICHHUS [10JIa. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
I'omorameTHbIl U reTeporaMeTHbId moi. I'eHeTuueckas CTpyKTypa HOJIOBBIX XxpoMocoM. HacnenoBanue
MIPU3HAKOB, CIEIUIEHHBIX C MTOJIOM.

I'enotun kak 1enoctHas cucrema. IlimeoTponuss — MHOXXECTBEHHOE JIEWCTBHE TEHAa.
MHOXeCTBEHHBIM aienn3M. BzanmopneiicTBue HeasienbHBIX TeHOB. KoMIeMeHTapHOCTh. DMHUCTa3.
ITonumepus.

I'eneTHyeckuii KOHTPOJb PA3BUTHS PACTCHUH, )KUBOTHBIX M UEJIIOBEKA, a TaKkKe (PU3UOIOTUIECKUX
MPOIIECCOB, MTOBEIEHHS M KOTHUTUBHBIX (DyHKIMH. ['eHeTH4Yeckre MexaHU3Mbl CHMONOTeHEe3a, MEXaHU3MBI
B3aMMOJICHCTBUS «XO3AWH — Mapa3uT» U «XO35MH — MUKPOOHOM». [ eHeTHUeCKHe acleKThl KOHTPOIS U
W3MEHEHUS HACIeJCTBEHHON HH(POPMAIIMU B MOKOJICHUSX KIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToptpetsi: I'. Mengnens, T. Mopras.

Tabmuuet u cxemsel: «llepBblii W BTOpol 3akoHbl Menzaens», «Tperuit 3akoH MeHzaems»,
«AHanuzupyomee ckpemuBaHuey», «HemonmHoe —pomuHupoBaHue», «CLEIUIEHHOe HaclleIoBaHHe
MpU3HAKOB y Japo3odumibl», «['eHernka mona», «Kapuorun uenoBekay, «Kapuotun Ipo30Quiibny,
«Kapuotum ntunel», « MHOXKECTBEHHBIH allienu3my», « B3auMoaecTprie reHOBY.

O6opynoBanue: MOJEIH JJIsl IEMOHCTPALIMHU 3aKOHOB €IMHO00pa3usi THOPUAOB MEPBOTO TOKOJICHHS
U pacILEIIIEHUs IPU3HAKOB, MOJEIb ISl JEMOHCTPALIMU 3aKOHA HE3aBUCUMOI'0 HACJIEJOBAHUS IPU3HAKOB,
MOJENb JUIsl JEMOHCTpPAallMM  CLEIUIEHHOTO HAacJIeJOBaHUS IIPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapar: «/pozodumay.

IIpakTnyeckas padora «/3ydeHne pe3ybTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y IPO30(DUITBD).

IpakTnyeckas padora «/3yyeHne pe3ynbTaToB TUTHOPUIHOTO CKPEIUBAHUS Y APO30(HITBI».

Tema 13. 3akoHOMepHOCTH U3MEHYHBOCTH

BzanmoeiicTBue reHoTHna U cpensl npu popmupoBaHuH (heHoTHNa. MI3MEHYMBOCTD MPU3HAKOB.
KauecTBeHHBIE M KOMWYECTBEHHBIE TPU3HAKU. BuAbl HM3MEHYMBOCTH: HEHACJIEJICTBEHHAs U
HACJIE/ICTBEHHASL.

MopaudukanmonHas HW3MEHYHBOCTh. Ponmb  cpeapl B QopmMupoBaHWM  MOAMMDUKAMOHHON
n3MeHuuBocTH. HopMa peakuuu npusHaka. BapuanuonHsiii ps u BapuaunonHas kpusas (B. Moranscen).
CaoiicTBa MOAM(PHUKAIIMOHHON U3MEHUYUBOCTH.

I'eHoTunuueckass  U3MEHUYMBOCTD. CpoiicTBA  TIE€HOTHUIIMYECKOH  H3MEHYMBOCTH.  BHIBI
TCeHOTUITMYECKONH U3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHASL.

KomOunatnBHas wW3MeHYMBOCTh. Mei03 ¥ TIOJOBOM TpollecCc — OCHOBa KOMOWHATHBHOM
HU3MEHYMBOCTH. Ponmb KOMOMHATHBHOM H3MEHYMBOCTH B CO3/aHUHM T['€HETHYECKOrO pazHooOpa3us B
Ipesenax OJJHOro BUJA.

MyTannoHHas U3MEHYMBOCTh. BHIBI MyTalnii: reHHBIE, XPOMOCOMHBIE, TeHOMHBIE. CITIOHTaHHBIE U
WHAYLUUPOBAaHHBIE MyTaluH. SnepHble W LUTOMIazMaTHYecKue MyTranuu. ComMaTHYecKHe M IOJIOBBIC
MyTanuu. [IpHunHbEI BOSHUKHOBEHUS MyTalluii. MyTareHs! 1 UX BIMSHUE HA OPraHU3MBbl. 3aKOHOMEPHOCTH
MYTAIIOHHOTO Tpolecca. 3aKOH TOMOJIOTMYECKHUX psIOB B HacleACTBEHHOW wu3MeHumBoctd (H.U.
BaguioB). BHesinepHas ©3MEHUYHMBOCTh M HACTEICTBEHHOCTb.

Onueenemuxa 1 dNUEHOMUKA, POJIb INULEHEUYECKUX PaKmMOPO8 8 HACACO08AHUU U USMEHUUBOCTU
Genomunuueckux nPpUHAKo8 y OP2aHUIMOS.



JdemoHcTpanumn

IToptpetsi: I'. ne ®pus, B. Uoranucen, H. U. Bapuios.

Tabmuer W cxeMbl: «Bumel  uw3MeHUHMBOCTHY», «Momn(pUKANUOHHAS  W3MEHUHBOCTHY,
«KoMmOnHaTHBHAsS HM3MEHUMBOCTE», «Mero3», «OmiomorBopenne», «leHeTndeckne 3a00JIeBaHUA
YyenoBekay, « Buapl MmyTanuiiy.

O6opynoBaHue: KUBBIE U TepOapHBIE IKIEMIUIAPHI KOMHATHBIX PACTeHHA, pUCYHKH ((oTorpadum)
JKUBOTHBIX C Pa3jIMYHBIMUA BUJAAMUA U3MEHYHBOCTH.

JlabopaTopHasi padora «lcciaenoBanne 3aKOHOMEPHOCTEH MOIU(DUKAITMOHHON H3MEHUYHNBOCTH.
ITocTpoeHure BapualluOHHOIO Psifia U BApUAIlMOHHON KPUBOMD.

IIpakTHyeckas padora «MyTtanuu y 1po30¢h sl (Ha TOTOBBIX MUKPOIIPENaparax).

Tema 14. I'eHeTHKA YeIoBeKa

Kapuotun dyenoBeka. MexayHapoaHas IporpaMma HCCICAOBAHMS TEHOMa dYeloBeKa. MeTosl
M3YYCHUS TCHETHKHU 4YEJIOBCKA: IeHEaIOTWYCCKHA, OJM3HEIOBBINA, IUTOTCHETHUECKUH, MOIMYJISIIMOHHO-
CTaTUCTUYECKUI, MOJNEKYsIpHO-TeHeTHUYeCcKui. COBPEMEHHOE OIpENeNICHUE TeHOTHIIA: MOJHOICHOMHOE
CEKBEHUPOBAHMUE, TEHOTUIHpPOBaHUE, B ToM uwucie ¢ mnomomisio [I[[P-ananuza. HacnencrBenHsie
3a00JieBaHUsl 4eIOBeKa. [ €HHBIE W XPOMOCOMHBIC OOJIC3HHM 4YesoBeKa. bBoje3HM ¢ HaclieJCTBEHHOM
NPEAPACIIONOKEHHOCThIO. 3HAUYEHWE MEIUIMHCKOW TEHETUKH B TMPEAOTBPAIICHUH U JICUCHUU
FeHETUYCCKUX 3a00JIeBaHUI YeioBeKa. MEMKO-TeHETHYECKOEe KOHCYJIbTUpOBaHue. CTBOJIOBBIE KIICTKH.
[lonsITHE «T€HETUYECKOTO IPy3a». ITHUECKHE aCTIeKThHI HCCIETOBAHUI B 00JIACTH PEIaKTUPOBAHIS TeHOMA
W CTBOJIOBBIX KJICTOK.

I'enernyeckne (hakTOpbl TOBBIINICHHOW YYyBCTBUTEIBLHOCTH UYEIOBEKa K (PU3UYECKOMY U
XUMUYECKOMY 3arps3HCHUIO OKpY’KaoImiel cpenbl. ['eHeTnueckass MpeapacroyiokKeHHOCTh YENIOBEKa K
MaTOJIOTHSIM.

JdeMoHcTpanuu

Tabmuner u  cxembl: «Kapuortun uyenoBeka», «MeTofbpl HM3YYCHHS TEHETHKH 4YEJIOBEKa»,
«"eneTnyeckue 3a00eBaHUS YETIOBEKAY.

IIpakTHyeckast padota «CocTaBleHUe U aHATIU3 POJIOCIOBHOID.

Tema 15. Cenexkuusi OpraHu3MoB

JomecTukanusi U cenekuus. 3apoKIeHUE celeKuu u gomectukanuu. Yuenue H. 1. BaBuiosa o
LlenTpax mMpoOMCXOXKACHUS U MHOTOOOPa3us KyJIbTYPHBIX pacTeHWi. Ponb ceneknum B CO3MaHUU COPTOB
pacTeHuil u mopoJ KUBOTHEIX. COpT, TOpoa, mMTaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEICTBCHHOU
n3menuyrBocty H. U. Baruiiosa, ero 3HaueHHe Jis CEIEKIIMOHHON paOOTHI

MeTo/pl ceneKIMOHHON paboThl. MICKyCCTBEHHBINM OTOOP: MacCOBBIA W MHIUBUAYAIbHBIN. DTaIbl
KOMOMHAIIMOHHON ceNeKiuu. MchpiTanne Tpou3BOAMTENEH MO MOTOMCTBY. OTOOp IO TeHOoTHIy C
TTOMOIIIBIO OIIEHKH (PEHOTHUIIA IOTOMCTBA M OTOOp TI0 TEHOTHITY ¢ IToMoIIbio ananm3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEIEeKIMOHHOW padoThl. PagnannoHHBI U XUMHYECKUIH

MyTareHe3 Kak UCTOYHHMK MyTalMid y KyJIbTYPHBIX ()OpM OpraHu3MoB. Vcronb30BaHHWE TE€HOMHOI'O
peAaKTHPOBAHUS U METO10B pekoMOuHaHTHBIX JIHK 1151 oty YeHns nCX0{HOT0 MaTepuraa Jisl CeJICKIIUH.

[Monyuenue monuIuion0B. BHyTpuBHIOBas rubpuau3aius. bIu3KopoACTBEHHOE CKpEIIMBAaHUE,
win uHOpumuHT. HeponacTBeHHOE CKpelmyBaHWe, WM ayTOpUAWHT. [eTepo3uc M ero MpUYUHBL
UcnonszoBanme retepo3uca B ceneknuu. Otmanénnas tuOpummzanus. lIpeomonenue Oecruronus
MEXBUJIOBBIX THOPUIOB. JIOCTIIKEHUS CENEKIIUU PACTCHUN U JKUBOTHBIX. «3€/1EHASL PEGONIOYULY.

CoxpaHeHHe U U3YUYCHHE TEHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JUKUX POAUYEH i
CO37IaHUSI HOBBIX COPTOB W THOPHIOB CEIIbCKOXO3SWCTBEHHBIX KYJIBTYp. M3yuenue, coxpameHue u
YRpasienue 2eHemu4ecKUMU pecypcamil CelbCKOXO3UCNEEHHbIX U NPOMBICIIOBbIX JICUBOMHBIX 8 Yensx
VAYUULEHUSL CYUeCMBYIOWUX U CO30AHUSL HOBBIX NOPOO, TUHUU U KPOCCO8, 8 MOM YUcCie ¢ NpUMeHeHuem
COBPEMEHHBIX MeMOO08 HAYUHBIX UCCAEO08AHU, NepedoBblX Udell U NePCHeKMUBHBIX MEXHOI02ULL.

JdemMoHcTpanmun

[oprpetsr: H. U. Basuinos, U. B. Muuypums, I'. /I. Kapneuenxo, I1. I1. JIykesanenko, b. JI. Actaypos,
H. bopunoyr, . K. benses.



Tabmuner 1 cxembl: «LIeHTPBI TPOUCXOKIACHUS U MHOTOOOPA3Hsl KyIbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKUX PSJOB B HACICACTBEHHOW HM3MEHUMBOCTH», «MeToasl cenekiuny, «OTaanéHHas
rudpuanzanus», «MyTtareHesy.

JlaGopaTopHas padotra «VI3ydeHme COpPTOB KYJIBTYPHBIX pAacTEHHWH H TOPOJ JOMAIIHHX
YKUBOTHBIX».

JlaGopaTopHas padoTa «/3ydeHne METOIOB CEIEKINH PACTCHUI.

IIpaxkTHyeckasn padora «IIpuBUBKa pacTCHHID».

Ikckypenss «OCHOBHBIC METOJBI W JIOCTIDKEHUS CEJICKIMU PACTCHH W IKMBOTHBIX (HA
CCJICKIIMOHHYIO CTAHIIUIO, TNIEMEHHYIO (hepMY, COPTOUCITBITATEIBHBIN YUYaCTOK, B TCITMYHOE X03SHCTBO, B
J1a00PATOPHIO arPOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHo 0THsI M CHHTETHYECKAS] OUOJIOTHSI

O6’BCKTI)I, HCIIOJIb3YCMBIC B 6I/IOTGXHOJ'IOFI/II/I, — KICTOYHBIC MW TKAHCBLIC KYJbTYPHI,
MHKPOOPraHU3Mbl, HX XapaKTCPUCTHKA. TpaILI/II_II/IOHHaH OHMOTEXHOJIOT S XJ'I6601'[C‘I6HI/IC, MOJIy4YCHHUC
KHCJIOMOJIOYHBIX IMPOAYKTOB, BUHOJCIINCE. MI/IKI)OGI/IOJ'IOI‘I/I'-ICCKI/II‘/II CHHTC3. OOBEKTHI

MHUKPOOHOIOTHUECKUX TeXHONOTHi. [Ipon3BoacTBO OenKa, aMIHOKHCIOT U BUTAMUHOB.

Co3znanrie TEXHOJIOTUH M HWHCTPYMEHTOB II€JIEHANPABICHHOTO H3MEHEHHS W KOHCTPYHPOBAaHUS
T€HOMOB C LENbI IIOJY4YEHHsS OPraHU3MOB M UX KOMIIOHEHTOB, COJEP/KAIUX HE BCTPEYAIOIIMECS B
npupoae OMOCHUHTETUYECKHUE MTyTH.

Knerounas unxenepusi. MeTopl KyJIbTyphl KJIETOK U TKAaHEH PacTeHUH U KUBOTHBIX. KpnoOaHKH.
Comaruueckasi THOpUAM3ALUS U cOMAaTHUeCKuil amMOpuoreHes. Vcrnonp30BaHne TamiouIoB B CEIEKIMN
pactenuid. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHATbHBIX U NOJUKTOHANbHBIX
anmumen 6 meduyure. VICKycCTBEHHOE OIJIOOTBOPEHUE. PEKOHCTPYKIHS SHIEKIETOK W KJIOHUPOBaHHUE
KUBOTHBIX. METO/ TpaHCIUIAHTALMHU SIACP KIETOK. exHonIo2uu 0300p06leHUs, KVIbMUBUPOBAHUS U
MUKPOKIOHANLHO20 PAZMHOICEHUS CENbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHas M TeHHas WHXKeHepus. VICKycCTBEHHBIM CHHTE3 TIeéHa M KOHCTPYyHpOBaHME
pexomOunantHeix JHK. Coszdanue mpanceennvix opeanusmos. JIOCTHXKEHUS € TEPCHEKTHBBI
XPOMOCOMHOU U T€eHHOH HH)XEHEPUHU. JKOJIIOTUIECKUE U ITUUECKUE MTPOOIEMbI TCHHOW HHKEHEPHH.

MeaunuHackue OuotexHosnoruu. IloctreHomuHas 1udpoBas wmenuiuHa. [1IP-muarHocTuka.
MeTaboIOMHBI aHAIN3, TEHOLEHTPHUUECKUI aHAIN3 MPOTEOMa YellOBeKa Ui OIIEHKU COCTOSHUSI €TO
310poBhs. Vcmonmp30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamusi paka. 3D-OmounmxeHepus IS
pa3paboTku (QyHIAMEHTABHBIX OCHOB MEIWIIMHCKUAX TEXHOJOTHH, CO3/IaHUsl KOMIUIEKCHBIX TKaHEH
cOYeTaHMEM TEXHOJOTHH TpEéXMepHOro OuonmpuHTHHTa W ckaddonauHra ans pemeHust 3agad
MEPCOHATM3UPOBAHHON MEIUIMHBI.

Co3/anue BEKTOPHBIX BaKIIMH C LIENbI0 00ecrieueHus] KOMOMHUPOBAaHHOM 3alIUThI OT BO30YAHUTENEH
OPBH, ycraHOBIIeHHE MOJIEKYISIPHBIX MeXxaHH3MOB (yHkimonupoBanus PHK-conmepxammx BupycOB,
BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHHS YeJIOBEKa H )KHBOTHBIX.

JdeMoHcTpanuu

Tabnmunpl u cxemsl: «lcrnonb3oBaHWe MUKPOOPTaHW3MOB B IMPOMBIIUIEHHOM MPOHU3BOICTBEY,
«Knerounas nnxenepus», «I'eHHas HHKEHEPUD.

JlaGopaTopHasi padoTa «/3ydeHne o0beKTOB OHOTEXHOJIOTUNY.

IIpakTHyeckas padora «[lomyyeHne MOJIOYHOKHUCIBIX TIPOLYKTOBY.

Jkekypeusi «buoTexHOJOrus — BaKHEHIIas MPOW3BOJAMTENBHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOICTBO).

11 KJIACC
Tema 1. 3apo:kaeHue U pa3BUTHE IBOJIONMOHHBIX NMPeACTABIeHHIT B OMOJI0THH

OpomounonHas Teopus Y. Hdapsuna. IIpeanocbuiku BO3HUKHOBEHMs AapBUHU3MA. JKU3Hb U
HayuHas aearenbHocTh Y. JlapBuHa.



JBwKyuire cuibl 3BodonMK BUAOB mo Y. JlapBuHy (BBICOKash MHTCHCHUBHOCTH Pa3sMHOXKEHHS
OpPTaHM3MOB, HACJIEJACTBEHHAas W3MEHYMBOCTh, OOpp0a 3a CYIIECTBOBAHHME, CCTECTBEHHBIH H
HCKYCCTBEHHBIH 0TOOD).

Odopmiterne cunTeTHueckoir Teopun HBomormu (CTD). HeirpanpHas Teopus SBOJIOIHM.
CoBpeMeHHAasT DBOJIIONMOHHAS OWOJOTHA. 3HAYCHHWE DBOIIOIMOHHOW TeOpuH B (HOPMHPOBAHUU
€CTeCTBEHHO-HAyYHOW KapTHHBI MUPA.

JdemoHcTpanumn

IToptpetsr: Apucrorens, K. Jluaneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Kiosbe, U. Jlapsun, C.
C. Uersepukos, 1. U. llImansrayszen, /x. Xongeiin, /. K. bemnses.

Tabmumer u cxemsl: «Cuctema xuBor mpupoxs! (1o K. JIuanero)», «JlecTHUIIa KUBBIX CyIIECTB (110
Jlamapky)», «MexaHu3M (GOpMUPOBaHHS HMPUCIIOCOONCHUN Yy pacTeHUH W >KMBOTHBIX (0 Jlamapky)»,
«Kapra-cxema mapmpyrta nyrtemectsus Y. Hapsuna», «Haxoaku Y. [apBuna», «Dopmbl 00psOBI 3a
cymectBoBaHue», «llopomsr romybei», «MHorooOpasue KyibTypHBIX (opMm KamycTbl», «llopoasr
JOMAIIIHUX JKUBOTHBIX», «CxeMa oOpa3zoBaHusi HOBBIX BuAoB (1o Y. apBuny)», «Cxema COOTHOILICHHS
JBWKYIIMX CHUJT 3BOTIONUN», « OCHOBHBIE MTOJIOKEHUSI CHHTETHUECKOH TEOPUH 3BOIIOIINNY.

Tema 2. MUKpPO3BOIIOLHS U €€ Pe3yJIbTAThI

[Nomymnsius Kak dIeMeHTapHas eTUHUIA YBOTIOIH. CoBpeMeHHbBIE METO/TBI OIEHKH TeHETHIECKOTO
pazHooOpa3us W CTPYKTYpbl Nomyisuuid. M3MeHeHne reHO(OHOA TMOMYJSIIUH KaK dJIEMEHTapHOE
SBOJIIOIIMOHHOE sIBJICHHE. 3aKOH reHetudeckoro pasHoBecus [Ix. Xapnau, B. BaitnGepra.

OneMeHTapHbIe (HaKTOPHI (ABHXKYIIHME CUIIBI) 3BOIIONKH. MyTannonHsii npotecc. KoMmOuHaTHBHAS
M3MEHYUBOCTG. Jpeiid reHoB — cily4aiiHble HeHAITPABICHHBIC U3MEHEHHS YaCTOT aJUIeJIeH B ITOMYJISIIHSIX.
Oddexr ocHoBarens. Ipgexm Oymouirounoeo copaviuika. CHUNCEHUE 2EHEMUYECKO20 PA3HO0OPA3Us.:
npuuunsl u cieocmeusi. Ilposenenue s¢pgpexma opetigha 2eros 6 GonbLUUX U MATLIX NONYAAYUSAX. MUTpaLuy.
Wzonsust momynsiimid: Teorpaduveckast (pocTpaHCTBEHHAs ), Ononornyeckas (penpoyKTUBHaS).

EcrectBennbii oTOOp — Hampammsouuii ¢akrtop 3Bomonud. DopMmbl ecTecTBEHHOro oTOopa:
JBIDKYIIUHA, cTaOMIM3UPYIOMINH, pa3peiBalonid (Au3pynTuBHEIA). [lonoBoit or6op. Bo3HukHOBEeHHE 1
3BOJIIOLINA COLIMATBHOIO TIOBEJCHUSI ’KUBOTHBIX.

[IprucnocoOneHHOCTh  OpPraHM3MOB  Kak  pe3yibTaT  MHUKPOIBOJNIOLMH.  Bo3HWKHOBeHHE
MIPHUCIIOCOONIEHNH y opraHm3MoB. Apomopdosbl W wuaumoamantanuu. [lpumepsl mpucnocoOneHud y
OpraHu3MoB: Mopdonornyeckue, (GPU3NoIorHiecKkne, OHOXUMIUECKHE, ToBeleHueckre. OTHOCHTENBHOCTh
MIPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u crpykrypa. BumoobpazoBaHue Kak pe3yabTaT MUKpO3BoOnnU. V3omsmus —
KIItoueBO  ¢akTop BHmooOpazoBaHus. IlyTm u cmocoObl  BHIOOOpa30BaHUS: aJUIONATPHUYECKOE
(reorpaduueckoe),  cUMIAaTpUUecKoe  (IPKOIOTHYECKOE), «MTHOBEHHOE»  (ITOJMILIONAN3AITH,
rudpuan3anys). [ MuTenpbHOCTh SBOMOIIMOHHBIX MTPOIECCOB.

Mexaan3mbl HOpMHUPOBaHUS OMOIOTHYECKOTO Pa3HOOOpa3Hsl.

Pounp sBOMONIMOHHON OMONIOTHMU B pa3paboTKe HAYYHBIX METOJIOB COXpaHEHHs OHOpa3HooOpa3us.
MukposBoITIONIHS ¥ KOIBOIIOLMS TTAPA3UTOB U MX X035€B. MexaHu3Mbl (JOPMHUPOBAHHS YCTONYINBOCTH K
AHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

Ioptpertsr: C. C. YerBepuxkos, O. Maiip.

Tabmump! 1 cxembl: « MyTallMOHHAS U3MEHIHBOCTEY, «l oMy sIITMOHHAs CTPYyKTypa Buaa», «Cxema
TIPOSIBIICHUS 3aKoHA Xapau—BaiiHOepra», «JIBIKyIEe CHIIBI SBOIIONUNY», «IKOJIOTHICCKAS W30JISAIUS
MOMYJISILMK CeBaHCKOM (openny, «"eorpaduueckas N30MsLKs TUCTBEHHUIIBI CHOMPCKOM U JINCTBECHHUIIBI
naypckoit», «llomynannoHHbIE BOJHBI YHCIEHHOCTH XWIMHUKOB H XKepTB», «Cxema aeicTBus
€CTECTBEHHOTO 0TO0pay, «DopMbl OOPHORI 3a cylIecTBOBaHMEY, « HIyCTpHUaIhHBIA METaHU3MY, « KuBBIE
nckomaemblie», «[IoKpOBUTENbCTBEHHAS! OKpAcKa KUBOTHBIXY, «[Ipemympexnaromnias okpacka KHBOTHBIX),
«Duznonornyeckue agantanum», «[ I[pucmoco6IeHHOCTh OPraHu3MOB U €€ OTHOCUTENBHOCTEY, «Kpurepun
Buna», «Buner-gBoiinukm», «CrTpykTypa BuHAa B mpupoae», «CrmocoObsl BHA000pa30BaHUM,



«["eorpaduueckoe BumooOpazoBanue TpEX BUAOB JaHIBIIIEH, « IKOJIOTHIECKOE BUI000pa3oBaHNE BHIOB
cuauLy, «[lonumaonasl pactennity, «KamycTHo-peaedHblil rtuopumsy.

Ob6opynoBanue: repbapun pacTeHUH, KOJUIEKLIUH HACEKOMBIX, Uy4esia ITULl U 3BEpell ¢ IpuMepamu
Pa3NUYHBIX NPUCIIOCOOIEHUH, Yyydena ITUILl U 3Bepel pa3HbIX BUIOB, TepOapuu pacTeHUH OJIM3KUX BUIOB,
00pa30BaBIINXCS PA3TMIHBIME CIIOCOOAMH.

JlaGopaTopHas padoTa «BrraBneHre N3MEHINBOCTH y 0COOEH OJHOTO BHIAY.

JladopaTopHas pa6ota «IIpucmoco0ieHnsT OpraHu3MOB W UX OTHOCHUTEIIbHAS IIeIIeCO00pa3HOCTDY.

JlaGopaTopHas padoTa «CpaBHEHHE BUOB 10 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. MakpodBoonus U €€ pe3ybTaThbl

Metoapl u3ydeHUS MakpolBomouuu. llameoHTomormueckue MeETOIbl HM3YUEHHUS! IBOJIOLUM.
Ilepexonnsie popMbl 1 HUIIOTCHETUUECKUE PSABI OPIaHU3MOB.

Buoreorpaguueckne Metoapl u3ydeHus: 3pomound. CpaBHeHHEe (QIopsl U GayHbl MaTepUKOB H
ocTpoBoB. broreorpaduueckue obnactu 3emiau. BUabl-oSHAEMUKH U PETHUKTHI.

OMOpHONIOTHYECKHE W CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOABI H3yYEHHS  JBOJIOLUH.
l'eneTnyeckrie MeXaHU3MBl OBOJIOIMKA OHTOTEHE3a W MOSBICHHS SBOJIONHOHHBIX HOBIIECTB.
T'oMoJiorMuHBIE M aHAJOTWYHBIE Opra”bl. Py,Z[I/IMeHTapHI)Ie Opradbl M AaTaBU3MBI. MOHGKYJIHPHO'
TCHCTUYCCKUC, 6I/IOXI/IMI/I‘IGCKI/I6 U MAaTCMaTUYCCKUEC METOAbI U3YUCHHUA 3BOJJIIOLIUN. I"'omMoJiornyHbIE TEHEBI.
CoBpeMeHHBIE METO/IbI TOCTPOCHUS (PUIOTEHETHYECKHUX IEPEBBEB.

XPOMOCOMHBIE MYTAIIH 1 SBOJIIOLNS TEHOMOB.

OOmue 3aKOHOMEPHOCTH (TpaBWIIa) 3BOJIONUM. [lpunyun cmenvt @ynxyui. HeoOpatumoctsb
3BOJIFOIIUHA. AILaHTI/IBHaﬂ paguanuys. HCpaBHOMCpHOCTB TEMIIOB 3BOJIFOIINHA.

JdeMoHcTpanuu

Ioptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromep, 3. I'ekkens.

Tabmumet u cxeMbl: «DUIOTEHETUIECKUHA PSJT IOMAAN», K APXEONITEPHUKCY, «3BEPO3yOBIE SMIEPh»,
«Creronedansy, «Punnodurer», «CeMeHHbIE NanOpPOTHUKM», «buoreorpaduueckue 30HBI 3eMIINy,
«[peiid koHTHHEHTOB», «PenmukTh», «HauanpHble cTaguu SMOPHOHATBLHOTO Pa3BUTHS MMO3BOHOUYHBIX
JKUBOTHBIX», «['OMOJIOTHYHBIC U aHAJTOTUYHBIE OPTaHbD), «PyIUMEHTE, « ATaBU3MBD», «XPOMOCOMHEIC
HaOoOphl YenoBeKa W IMUMIaH3e», «[TaBHBIE HampaBieHUs SBoMOIUH», «OOIIKe 3aKOHOMEPHOCTH
IBOJIIOLIII.

O6opyoBaHue: KOJJIEKIMH, TepOaphH, MYJSDKH HCKOMAEMBIX OCTaTKOB OPraHM3MOB, MYJISDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMCHTAPHBIX OPTaHOB U aTaBU3MOB, KOJIJICKIIMH HACCKOMBIX.

Tema 4. IlpoucxoxneHne U pa3BuTHe KU3HU HA 3emJie

Hayunble rumore3sl NpoMCXOKICHUS KU3HU Ha 3emie. AOuoreHes u nancnepmus. JloHaydHble
MIPEICTaBICHHUS O 3aPOKIECHUH KU3HU (KpeallmoHn3M). [ urmoTes3a mocTosSHHOIO CaMO3apOXKACHUS )KU3HH U
e€¢ omposepkenue ombitaMu @. Penu, JI. Cnamnmanmanu, JI. Ilactepa. IlponcxoxneHue >KU3HHM U
acTpoOuoorusi.

OcHoBHbIE 3Tambl HeopraHudeckoil spomronuu. [lmanerapHast (reosjoruueckas) 3BOJIOLUS.
XuMmudeckasi 3BONIOIMs. AOHUOTCHHBIN CHHTE3 OpPraHMYECKUX BellecTB M3 Heopranumdeckux. OmbiT C.
Mumnepa u I'. FOpu. ObpazoBanue monumepoB u3 MmonomepoB. KoareparHas rumore3a A. M. Onapuna,
rUIoTe3a nepBuyHoro OysboHa Jx. Xonnelina, reHetndeckas runoresa ['. Mémnepa. Putosumer (T. Uek)
u runore3a «mupa PHK» V. l'mnbepra. ®opmupoBanre MeMOpaH 1 BOSHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emun u MeTozs! €€ n3ydeHus. VickonaeMple opraHndeckiue OCcTaTKd. |'eoXpoHOIoTus 1
e€ meronbl. OTHOCUTENbHAS M aOCOJIOTHAS T€OXPOHOJOTHA. ['e0XpoHOJIOrnYecKas IIKaua: S0HbI, 3PHI,
MIEpPHOABI, STTOXU.

HauanbHeie 3Tansl opranndeckoii sBomtonuu. [1osBiieHre 1 9BOMIOLMS MEPBHIX KIETOK. DBOIIOLHS
MeTabonu3ma. BozHrkHOBeHHE TepBhIX 3KocucTeM. COBpeMeHHbIe MUKPOOHbBIE OMOIIEHKHA KaK aHAJIOT
nepBhIX Ha 3emite coodmiecTB. CTpoMaToauThI. [IpOKaprOThI B 3yKapHOTHI.

[Ipoucxoxnenune dykapuoT (cumOnoreHe3). OBOJIONMOHHOE MPOUCXOXKIEHHE BHPYCOB.
[IponcxoxneHrne MHOTOKJIETOUYHBIX OpPraHU3MOB. BO3ZHHMKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OPraHMu3MOB.



OCHOBHBIC ATalbl IBOJIONUHU BHICHINX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pacteHuit Ha cyumry. [losiBneHHE CIOPOBBIX pPACTEHHM U 3aBOEBaHUE UMHU Cylid. CeMEHHBIE PacTEHUS.
IIpoucxoxaeHne NBETKOBBIX paCTCHUH.

OCHOBHBIE 3Tambl HBOIIOLUHU JKUBOTHOTO Mupa. OCHOBHBIE apoMop(]o3bl KMBOTHBIX. BeHackas
(ayna. KeMOpuiickuii B3pBIB — MOSIBIIEHIUE COBPEMEHHBIX THITOB. [lepBbie XOpA0BbIe KUBOTHBIE. JKU3HB B
BOZE. OBOJIONMS TIO03BOHOUHBIX. [Ipomcxoxknmenne ambuOuii wu penTwmid. IIpoucxoxacHue
MJIeKomHTalomux W nrun. [lpuHninn kmrodyeBoro apomopdosza. OcBoeHHe OECHO3BOHOYHBIMH H
[103BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTne xm3HM Ha 3emiie MO 3paM M IEpHOJaM: apxeH, MpPOoTepo30¥, Maleo30i, Me3030M,
KaiiHO30H. OOmas XapakTepHCTHKa KIUMaTa M TeOJOTHYecKHX mpoueccoB. [losBieHne u pacuser
XapaKTEepPHBIX OPTaHU3MOB. YTJIe00pa3oBaHue: €ro yCJIOBHA U BIHUSHNE Ha TA30BBIH COCTaB aTMOCQEPHI.

MaccoBble BBIMUPAHUS — 3KOJIOTHUECKHE KPU3UCHI Mpouuioro. [IpuduHbl U CIEICTBUS MacCOBBIX
BeIMUpaHuil. COBpPEMEHHBI SKOJIOTMYECKUN KPHU3UC, ero ocoOeHHOocTH. [Ipobiema coxpaHeHHs
OouopazHoobpasus Ha 3emiie.

CoBpeMeHHas cucTeMa opraHudeckoro Mupa. [Ipuniune! knaccudukanuu opraHu3mMoB. OCHOBHBIC
CHUCTEMAaTHYECKUE TPYIIHI OPTraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: ®@. Pean, JI. Cnamnaunuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, J[x. Xonaeity,
I'. Ménnep, C. Mumnep, . FOpu.

Tabmuner u cxembl: «Cxema ombita @®. Peam», «Cxema ombita JI. Ilactepa mo wu3yudeHUrO
camo3apoKIeHHs KU3HW», «Cxema onbiTa C. Muepa, I'. FOpu», «9T1arsl HeopraHHUecKoi 3BOTIOLHN,
«"eoxpoHonoruyueckas mkana», «HadanpHble 3Tambl OpraHUYECKON 3BOJIONUNY, «Cxema o0Opa3oBaHUs
JyKapuoT MyTéM cUMOHMOreHe3a», «Cuctema >KMBOU NpHUponbl», «CTpoeHHe BUpycay, «ApomMopdo3sl
pactenuii», «PuHHOGUTH, «OIHOKIETOUHBIC BOJOPOCINY, «MHOTOKIETOUYHBIC BOAOPOCIH», «MXN»,
«ITanopotauku», «l'omoceMenHnie pacTeHus», «OpraHbl IIBETKOBBIX pacTeHui», «CxeMa pa3BUTHI
JKUBOTHOTO MHUPa», «ApoMopdo3bl KHBOTHBIX», «lIpocreiimuey, «KuiieuHonomocTHbie», «Ilmockue
yepBu», «Unenucronorue»,  «PriOb»,  «3emHOBOmHBIC»,  «lIpecMmbikaromuecs»,  «llTuiby,
«Mnekonurarmuey, «Pa3BuTHe KU3HU B apXEUCKOU apey», «Pa3BUTHE )XKU3HU B MPOTEPO30ICKOM 3pey,
«Pa3BuTHe XU3HU B MaJCO30MCKOU 3pe», «Pa3BuThe XU3HU B ME3030MCKON 3pe», «Pa3BuTue *u3HHU B
KaifHO30¥cKoM 3pey, «CoBpeMeHHas CHCTEMa OPraHUYECKOT0 MUPay.

Ob6opynoBanue: repbapun pacTeHHH pa3IMYHBIX OT/ENOB, KOJUIEKIIMHM HACEKOMBIX, BIIAKHBIC
mpenaparsl  XKUBOTHBIX, PAaKOBHHBI MOJUTFOCKOB, KOJUICKIIMM WIJIOKOXUX, CKEJIETHl IMO3BOHOYHBIX
JKUBOTHBIX, dYydella NTHUI[ W 3BEpeil, KOJJICKIIMM OKAMEHEIOCTeH, TOJIE3HBIX HCKOMAEMBIX, MYJLDKH
OpPTraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas sa6opatopHasi padora «MojenupoBanue onsiToB Musuiepa—tOpu mo u3ydeHuro
a0MOTrCHHOTO CUHTE3a OPraHUYeCKUX COSAMHECHUH B MIEPBUYHOM aTMOcdepey.

JlaGopaTopHasi padora «/3yueHue U onrcaHne UICKOMAEMbIX OCTATKOB APEBHUX OPraHU3MOBY.

IIpakTHyeckas padota «/3yueHrne 0cOOEHHOCTEH CTPOEHHSI PACTEHUI Pa3HBIX OTJEIOBY.

IpakTuyeckas padora «/3yueHne 0COOEHHOCTEH CTPOSHHUSI TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxkaeHue 4ea10BeKa — AaHTPOIIOTeHEe3

Paznens u 3aaun aHTPOMOIOTHH. METOAbI aHTPOTIOIOTHH.

CraHOBNEHHE TIPENCTABICHWH O TIPOMCXOXKIEHHH 4YeJlOBeKa. PelIWruo3Hpie  BO33PEHUS.
CoBpeMeHHbIE HayIHBIE TEOPHUH.

CxoncTBO uenoBeka ¢ JKMBOTHBIMH. CHCTeMaTH4ecKoe MOoJoKeHHe deioBeka. CBHAETENhCTBA
CXOJICTBA YEJIOBEKA C JKUBOTHBIMHU: CPaBHUTEIbHO-MOPQOIOTHUIECKHe, IMOpHOIorHIecKre, GU3U0IO0ro-
OmoxuMudeckne, moBefeHIeckrue. OTIUYusS YeloBeKa OT KUBOTHBIX. [IpSAMOXOKICHHE M KOMILUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOIOBHOTO MO3Ta U BTOPOH CUTHAIILHON CHCTEMBL.

JBwkymme cunbl ((akTopbl) aHTpOIOreHe3a: Ouojoruueckue, couuanbHble. COOTHOIICHHE
OHMOJIOTMYECKUX U COLUANBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.



OCHOBHEIC CTaIMK aHTPOTIOTeHEe3a. PaHHNE YemoBekooOpa3Hbie 00€3bsIHBI (IPOKOHCYJIBI) i PaHHHE
MTOHTUBI — OOIIUE MPEIKH YEI0BEKOOOPa3HBIX 00€3bsiH U JTIOACH. ABCTPAIIONUTEKH — JBYHOTUE MPEAKH
monaen. YenoBek yMenblid, IEPBbIE U3TOTOBICHUS OpyIud Tpyda. UenoBek NpsMOXOIAIIMNA U MEpBBIA
BBIXOJT JIIOAeH 3a mpenensl Adpukn. YemoBek refaenbOeprckiii — OO MpeqoK HeaHIePTaTbCKOTO
YelloBeKa M YelloBeKa pa3yMHOro. YemoBeKk HeaHIEpTalbCKUH KaK BHJ JIFOJEH XOJIOJHOTO KIIMMATa.
UenoBek pa3yMHBI COBPEMEHHOTO THIIA, IEHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a MpeeiaMiu
Adpukn. [TameoreHeTrnKa 1 MajJcoreHOMHUKA.

OBONIONHSI  COBPEMEHHOTO deloBeKa. EcTecTBeHHBIH OTOOp B TOMyISAIUSAX YeIOBEKa.
MyTanuoHHbIH Tporiece u noauMopdu3M. [lomysunoHHbIe BOJTHBI, Apeld reHoB, MUTpalus U «3PheKT
OCHOBATEJIS1» B MOIMYJISAIUSIX COBPEMEHHOTO YETIOBEKA.

Uenoseueckne packl. [loHATHE 0 pace. bompmme pacel: eBporeonaHas (eBpa3uiickas), aBcTpajo-
HerpouHas (3KBaTOpHalibHAs), MOHTOJIOUIHAS (a3MaTCKO-aMepHKaHcKas). BpeMs u myTu pacceneHus
YyeloBeKa M0 IulaHeTe. EOWHCTBO uyenoBedeckux pac. HaydHas HeCOCTOSTENBHOCTh pacu3Ma.
[IprucnocoGneHHOCTh YenoBeKa K Pa3HbIM YCIOBHSM OKpYXawomeid cpensl. BiusHue reorpaduyeckoit
cpenbl u apeiida reHoB Ha MOPHOIOTHIO U PU3HOIIOTHIO YeTIOBEKA.

MeXAUCIUILTHHAPHBIE METOABI B (U3MUECKON (OMOIOTHYecKoil) aHTPOMOJIOTUH. DBOIIOIMOHHAS
AQHTPOINOJIOTHSI W TaJCOAHTPOIOJIOTHS YEeNOBEYECKHX MOMyJsaiuil. buoconumanbHble HcClen0OBaHUSA
MpUPOABI YenoBeka. McciaenoBanie KO3BOMOMUN OHOJIOTUIECKOTO U COIIMATBHOTO B YEIOBEKE.

JdeMoHcTpanuu

[Toprpetsr: Y. Hapsun, JI. JIuku, . A. Porunckuii, M. M. I'epacumos.

Tabmuie! 1 cxembl: «METOIbI aHTPOMOJIOTUNY, «[ 0JIOBHOW MO3T YesoBeka», «UemoBekooOpas3HbIe
00e3bsiHbI», «CKeNeT 4ejoBeKa M CKeNeT IIMMIIaH3e», «PyTUMEHTh U aTaBU3MbD», «JBHKYIIUE CHIIBI
AHTPOIIOTeHE3a», «IBOJIOHUOHHOE IPEBO YEIOBEKa», K ABCTPAJIONUTEK», «UeToBeK yMmenblity, «Henosek
IPSAMOXOISIIHIY, «/lenncoBckuii yenoBek» «Heanaepranbiisny, «KpomansoHIb, «[Ipeaku demoBekay,
«DTarbl HBOJIIOLINY YelloBeKay, «Packl uesoBekay.

O6opynoBaHUe: MYJISDKH OKaMEHETIOCTEH, TPEIMETOB MaTepHaIbHON KYJIbTYPHI ITPEIKOB YEIIOBEKA,
penpoaykuuu (poTtorpaduu) KapTHH ¢ MUPOJIOTHUSCKUMU U OMOJICHCKUMH CIOXKETaMU TPOUCXOKIACHHUS
4enoBeka, (ororpadui HaXOJOK MCKOMAEMBIX OCTAaTKOB YeJOBEKa, CKeJIeT 4YelloBeKa, MOJENb depera
YeJloBeKa M yeperna IIUMIIaH3e, MOJETIb KHCTH YeJIOBEeKa M KUCTH IIMMIIaH3€, MOJENIN Topca MPEeaKoB
YeJIoBeKa.

JlaGopaTopHasi padora «/I3ydueHrne OCOOCHHOCTEW CTPOCHHS CKElIeTa YeIOBEKa, CBSI3aHHBIX C
MIPSIMOXOXKICHAEM)).

IpakTHyeckas padora «3yueHue SKOJOTHYECKUX aJanTaluil YEITOBEKay.

Tema 6. IKoJI0rHs — HAYKa 0 B3aUMOOTHOIIEHUSIX OPTAHNU3MOB U HAIOPTaHU3ME€HHBIX CHCTEM
¢ OKpYy:Kamouei cpeaoi

3apoxaeHre U pa3BUTHE SKOJIOTHH B Tpyaax A. ['ymbonsara, K. @. Pynse, H. A. CeBeprona, O.
I'exkens, A. Tencnn, B. H. Cykauésa. Pa3zaens! u 3agaun axonorun. CBsS3b 9KOJIOTHH C IPYTUMH HAyKaMH.

Mertoapl skonoruu. [loneBbie HaOdrONEHHMS. ODKCIEPUMEHTHI B JKOJOTMH: TPUPOJAHBIE H
nmaboparopHble. MojenupoBaHue B OSKOJIOTMA. MOHHUTOPHHT OKpYJKAalOIIed Cpeasl: JIOKaJbHBIH,
PETHOHANBHBIN U TII00aTHHBIH.

3HaueHHe HKOJIOTHYECKNX 3HAHWM I 4YeloBeKa. DKOJOTMYEeCKOe MHPOBO33pEHHE KaK OCHOBA
CBsi3eil desoBeuecTBa € Npupojiod. DOpMHUpPOBAHHE HKOJOTUUECKON KYJIbTYPhl W 3KOJIOTMYECKOU
TPaMOTHOCTH HACEJICHUSI.

JdeMoHcTpanuu

Hoprpetsr: A. I'ym6onsar, K. @. Pynbe, H. A. Ceseprios, 3. ['ekkens, A. Tencnu, B. H. Cykaués.

JlaGopaTopHas padoTa «/3yueHre METOI0B SKOJIOTHYECKUX UCCIIEIOBAHMI.

Tema 7. Opranusmsl U cpefa o0UTaHUSA

Okojnoruueckrue (GakTopsl U 3aKOHOMEPHOCTH WX JeiicTBua. Knaccudukanus 3K0IOTHYECKUX
¢daxkTopoB: abHOTHYECKHE, OHOTHMYECKHe, aHTpororeHHsle. OOLMe 3aKOHOMEPHOCTH JICHCTBUS



skonornueckux (Qakropos. IlpaBuno mmuaumyma (K. Inpenrens, 0. JIlubux). TonepaHTHOCTS.
OBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornueckre (Qaktopsl. CBeT Kak dKoiormdeckuii ¢akrtop. JlelicTBue pa3HBIX YYacTKOB
COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJOIMYECKHUE IPYIMIbl PACTEHUH U JKUBOTHBIX [0 OTHOLIEHUIO K
cery. CuraasbHas poiib cBera. POTONEpUOIU3M.

Temmneparypa xak oJkomormdeckuii ¢akrop. JleWicTBue TteMreparypbl Ha  OpraHH3MEL.
[NolikunoTepMHbIe U TOMOHOTEPMHBIE OPraHU3MbIL. DBPUTEPMHBIE U CTEHOTEPMHBIEC OPTaHU3MBI.

Brnaxxnocth kak skonoruueckuil ¢axtop. I[Ipucnocobnenus pacTeHUd K MOAAEP)KaHUIO BOIHOTO
Oananca. Knaccudukanus pactenuii o orHomenuto kK Boge. [IlpucnocobneHns >KUBOTHBIX K M3MEHEHHIO
BOJHOT'O peXuMa.

Cpensl oOWTaHHMs OpraHM3MOB: BOJAHAs, Ha3eMHO-BO3AYIIHAs, TIOYBEHHAs, TIyOHHHAas
MOJNOYBEHHAs, BHYTPHOprann3MeHHass. OU3UKO-XuMHYECKHe 0COOEHHOCTH CpeJl OOMTaHHs OPraHU3MOB.
[IpucnocoGneHust OpraHu3MOB K KH3HU B Pa3HBIX Cpedax.

buonornueckue putmbl. BHemHne u BHyTpeHHHE puUTMbl. CyTOYHBIE W TOAWYHBIE PUTMBI.
IIprcnoco6neHHOCT OPraHU3MOB K CE30HHBIM U3MEHEHHSAM YCIOBUMN KHU3HU.

XKuznennsie popmer oprannzMos. [loHsTue 0 xu3HeHHOH dopme. JKuzHeHHbIe POPMBI paCTEHUIA:
JIepeBbsl, KYCTapHUKU, KYCTapHHYKH, MHOTOJIETHHE TpaBbl, OJHOJICTHHE TpaBbl. JKuzHEHHBIE (HOPMBI
KUBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOSHHS U 00pa3a KHU3HH.

Buotnyeckue ¢axkTopbl. Buabl OMOTHUECKMX B3aUMOACHCTBHI: KOHKYPEHIHS, XWIIHUYECTBO,
cuMOuo3 u ero ¢opmel. [lapazuTusm, Koomepanus, MyTyajau3M, KOMMEHCATU3M (KBapTHPAHTCTBO,
HaxyeOHnuecTBo). Herpoduyeckue B3aumozeicTBus (Tonmuueckue, Qopudeckue, QGadpuuecKue).
3HayeHne OMOTUYECKUX B3aUMOJICHCTBUI 711 CYIIECTBOBAHUS OPTaHU3MOB B cpeie ooutanus. [TpuHimmn
KOHKYPEHTHOT'O UCKJIFOUEHHUSI.

JdeMoHcTpanuu

Tabnuiet 1 cxeMbl: «DKoJorudeckue GakTopbD», «CBETOBON CIIEKTPY», « DKOJOTHYECCKHUE TPYIIIHI
YKUBOTHBIX IO OTHOIIEHHIO K CBETY», «TE€IIOKpOBHBIE >KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY,
«DPU3HONIOrYECKUE alalTalliy KUBOTHBIX», «Cpeabl 00MTaHKsI OPraHU3MOBY», «bHoIornyeckue puTMoDy,
«OKuznennsie popMel pacTeHui», « KusneHHble HOpMbI KUBOTHBIX», « IKOCHCTEMA MIHPOKOIUCTBEHHOTO
mecay, «OJKocucTemMa XBOWHOro Jecay, «llemm mwTanus», «XummudectBoy, —«llapazutuzmy,
«Konkypenuus», «Cumo1o3», «KommeHcaamzmy.

Ob6opynoBanue: repOapuu pacTeHUH M >KUBOTHBIX, MPHUCHOCOONEHHBIX K BIMSHUIO Pa3iUYHbIX
9KOJIOTHYECKUX (haKTOpPOB, repOapvu CBETOJIFOOMBBIX, TCHEIIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH,
CBETOJIIOOVBHIE, TEHETIOOMBHIE U TEHEBBIHOCIHBBIE KOMHATHBIE PACTeHHs, repOapuu W KOJIIEKIUH
TEIUIONOOUBBIX, 3MMOCTOWKHUX, MOPO30YCTOHUYMBBIX pPACTEHHWH, dWydena NTHUI U 3Bepel, repbapumn
pacTeHMid, OTHOCAIINXCS K TUTpoduTam, Kcepoduram, Me30(huTaM, KOMHATHBIE paCTEHHS JaHHBIX TPYIIL,
KOJIJIEKIIMY JKMBOTHBIX, OOUTAIONINX B Pa3HBIX cpefiax, repOapuul U KOJUICKIIMU PAaCTeHUH W )KUBOTHBIX,
00JIaJIaloNINX YepTaMy TMPHCIOCOOIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHH KHM3HHM, repbapuu u
KOJIJIEKIIMY PACTCHUH M KUBOTHBIX PAa3UYHBIX KU3HEHHBIX (POPM, KOJIIEKIIH KHUBOTHBIX, YYaCTBYIOLIHX
B Pa3NIMYHBIX OMOTHYECKHX B3aUMO/ICHCTBUSX.

JlaGopaTopHas padora «BrisBiIeHHE TPHUCITOCOOIEHUI OPTraHIU3MOB K BIUSHUIO CBETAY.

JlabopaTopHas padoTa «BhIsiBIICHHE TPUCITOCOOJICHUI OPraHU3MOB K BIIMSHUIO TEMITEPATYPhI».

JlaGopaTopHasi padoTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTaAHUS.

Tema 8. Jkosorust BUAOB ¥ MOMYJISILUM

OKOJIOTHYECKHEe XapakTepUCTHKH momyisiun. llomymanms kak Ouonormdeckas cucrema. Poib
HEOTHOPOTHOCTH Cpenbl, GU3MIECKHX O0aphepoB M OCOOCHHOCTEW OWONIOTHH BHUIOB B (POPMHPOBAHUHU
MIPOCTPAHCTBEHHOW CTPYKTYpHl TOMysanuil. (OCHOBHBIE TOKa3aTelNW TMOMYJSIHUNA: YHUCICHHOCTD,
IUIOTHOCTh, BO3pacTHas W TIOJIOBAs CTPYKTYpa, POXKAAEMOCThb, MPHUPOCT, TEMII POCTa, CMEPTHOCTH,
MUTpanysl.

OKojoruyeckas CTpykTypa nomysainui. OneHKa YUCIEeHHOCTH MOMyIanry. JnHaMuKa nomyIsanuu
u €€ peryysinysa. buotndyeckuii noTeHIKMA NOMyJsIuU. MozaelrpoBaHue JUHAMUKHY NTonyJisuud. Kpusbie



pocTa 4YMCIEHHOCTH Momyasauuu. KpuBble BBDKMBaHMS. Perymisanus 4YUCIEHHOCTH MOMYJSALMM: poib
(akTOpOB, 3aBHCAIIMX W HE 3aBUCSIIMX OT IUIOTHOCTH. DKOJOTMYECKHE CTpaTeruu BuaoB (r- u K-
CTpaTEeTHN ).

[TonsTHe 00 3KONOTHYECKO HUIIEe BIaa. MecTooOuTanue. MHOroMepHast MOJIETh YKOJIOTHIECKOM
nuiu Jx.M. Xatunncona. PazMepsl akonorudeckoit Huiu. [loTeHmanpHas 1 peajJu30BaHHas HUIIIH.

Bun xak cucrema nomymsiuii. Apeansl BUAOB. BUABI U X )KU3HEHHBIE CTPATETHH. DKOJIOTHIECKHE
9KBUBAJICHTBI.

3aKOHOMEPHOCTH MOBENEHUS M MUTPALUil KUBOTHBIX. bHOIOTHYECKHE MHBA3UU UY)KEPOJHBIX
BUJIOB.

JdemoHcTpanumn

IToptpet: JIx. Y. XaTunHCOH.

Tabnuuel U cxeMbl: «JKOJOTHUECKHE XapaKTepUCTUKU momyisiuum», «lIpocTpancTBeHHas
CTpYKTypa MOMyJsun», «Bo3pacTHble mupamuasl nmomyasauuny, «CKOpOCTh 3acelleHUs] MOBEPXHOCTH
3eMIu pa3NTuYHbIMHI opranusMamMm», « Mogens sxonorndeckoit Humu Jx. Y. Xarunaconay.

Ob6opynoBaHue: repbapuu pacTeHNH, KOJIEKITNHN KUBOTHBIX.

JlaGopaTopHas pabdota «IIpucnioco0aeHns CeMsiH paCTEHUH K paCCEICHUIOY.

Tema 9. Dxosorus coodIeCTB. IKOJTOTHUECKHE CHCTEMBI.

CoobmiecTBa oprann3MoB. brorieHo3 u ero cTpykTypa. CBA3H MKy OpraHu3MaMH B OHOIICHO3e.

Okocucrema kak OTKpbiTas cucrema (A. [x. Tencnu). OyHKIMOHATBHBIE OJOKH OpPraHU3MOB B
9KOCHUCTEME: TIPOIYLIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpoduueckue ey u CeTH.
Abuotrndeckue 610ku dKocucTeM. [104BHI 1 MBI B 3KOcHcTeMax. KpyroBopoT BeliecTB U HOTOK SHEPTHU
B 9KOCHCTEME.

OcHOBHbIE MOKa3aTeNIn 3KocucTeMbl. bromacca u nmpoayKius. DKOJIOrHYecKUue MUpaMu bl YHCe,
O0roMacchl M SHEPTHU.

Jlunamuka sxocucmem. Kamacmpoguueckue nepecmpoiixu. @nykmyayuu. HanpasneHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CYKIeCCHU. [IepBHYHBIE U BTOPUYHBIC CYKIECCUU M MX HPUYHHBI.
AHTpOIIOTEHHBIE BO3JeHCTBUS Ha cykueccuu. KimmMakcHoe coobiectBo. bruopasnoobpasue U moiaHOTa
KpYTOBOpPOTa BEIIECTB — OCHOBA YCTOWYHMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. DKOCUCHEMbI 03ED U peK. IKocuUcmeMbl Mopell U OKeaHo8. IKocucmembl
MyHOp, J1eco8, cmeneti, nyCMmulHb.

AHTpPOTIOTeHHBIE SKOCHCTEMBI. ArposKkocucTemMa. ArporieHo3. Paznnuns MexXay aHTpONOTeHHBIMU
Y IPUPOJHBIMHU 3KOCHCTEMAMHU.

VYp6oskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. [opoxackas ¢uopa u (¢ayHa.
CuHaHTponH3anusl TOpoJcKoi (ayHbl. Bromorndeckoe W X03HCTBEHHOE 3HAYEHUE arpOIKOCHCTEM H
ypOOIKOCUCTEM.

3akoHOMEpHOCTH (OPMUPOBAHHSI OCHOBHBIX B3aWMOJICHCTBHI OPraHW3MOB B 3KOcHCTeMax. Porb
KACKAOH020 3pexma u 6u006-30udurkamopos (Kiouesblx 6U008) 6 (QVHKYUOHUPOSAHUU IKOCUCMEM.
Ilepenoc sHEprum U BEUIECTB MEXKY CMEKHBIMU SKOCHCTEMaMU. Y CTONYMBOCTh OPTaHU3MOB, MOIMYJISLIAN
Y 9KOCHCTEM B YCJIIOBHUSAX €CTECTBEHHBIX U AaHTPOIIOTEHHBIX BO3/IEHCTBHIA.

Mexanuzmuvl 6030eticmaus 3aepsisHeHull PA3HbIX MUN08 HA CYOOPLAHUSMEHHOM, OPeAHUIMEHHOM,
NONYNAYUOHHOM U IKOCUCEMHOM YPOBHAX, OCHOBbL IKOJO2UYECKO2O HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmaus. MeTo10I0Tusl MOHUTOPHHTA €CTECTBEHHBIX U aHTPOTIOT€HHBIX 9KOCHUCTEM.

JdeMoHcTpanuu

Hoprper: A. JIx. Tencmu.

Tabmumper n cxembl: «CTpykTypa OHOIEHO3a», «IJKOCHCTEMa MIMPOKOIMCTBEHHOTO JIECa,
«2QKocHucTeMa XBOMHOTO Jeca», «DyHKIIMOHAIBHBIE TPYIIBl OPraHU3MOB B dKOcUcTeMe», «Kpyrosopor
BEIIECTB B 3KocucTeMme», «llemn murtanus (mactOMIIHAs, OETPUTHAS)», «DKOJIOTHYECKas MUpaMHIa
qrcen», «IKOJOrndecKas nupaMua OnoMaccel», « JKoJoruyeckas nupamMuaa sHeprum», «OopazoBaHue
Oonota», «llepBuunas cykueccusi», «BoccraHoBieHue jeca mocie moxapa», «IKOCHCTEMa 03epay,
«ArpoueHo3», «KpyroBopoT BelIecTB 1 IOTOK SHEPTUH B arpoueHo3e», «IIpuMepsl ypoosKocHucTeM».



O0opynoBaHue: repbapuu pacTeHUH, KOJUICKIIMUM HACCKOMBIX, Uydena NTHIl U 3BEpeid, repOapun
KYJbTYPHBIX U IUKOPACTYIUX PACTEHUH, aKBapUYM KaK MOJIEIb 3KOCUCTEMBI.

I[pakTnyeckas padora «l3yyenune u onucanue ypo03KOCUCTEMBI.

JlaGopaTopHas padorta «/3ydenne pazHooOpa3ns MENKUX TOYBEHHBIX YWICHUCTOHOTHX B Pa3HBIX
IKOCHCTEMAX).

JKkekypeuss «OKCKypcuss B THIIMYHBIN OwmoreoneHo3 (B OyOpaBy, Oepe3HsAK, €JIbHHK, Ha
CYXOZOJIbHBIN MM MOMMEHHBIH JIYT, 03€p0, 00I0TO)».

IKeKypeHust « IKCKYPCHS B arpodKocucTeMy (Ha IOJIe WK B TETTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — riodajabHas IKoCHCTEMA

buocdepa — obmermranerapHas 060104Yka 3eMid, TNI€ CYIIECTBYET WM CYyIIECTBOBaja XU3Hb.
PasButne npencraenenuii o ouochepe B Tpyaax J. 3tocca. Yuenue B. . Bepnanackoro o Guocdepe.
Ob6nacTu 6uocteps! u e€ coctas. JKuBoe BemecTBo 6rocheps! 1 ero HyHKITHH.

3aKoHOMEPHOCTH cymiecTBoBaHMs Ouocdepsl. OcobeHHocTH Omochepsl Kak TrI00aTbHON
sKocucTeMbl. /lnHamudeckoe paBHoBecue B Ouocepe. KpyroBopoTsl BemiecTB W OMOr€OXMMHUYECKHE
IUKIEI (Yriiepoaa, a3oTa). PuTMu4yHOCTS siBNeHuil B Guocdepe.

3oHanbHOCTL Onochepsl. [lonsaTue o Ouome. OCHOBHBIC OMOMBI CYIIM: TYHJIpa, XBOWHBIC Jieca,
CMCIIaHHBIC U IUPOKOJIUCTBEHHBIC Jieca, CTENH, CABaHHBI, MMyCTHIHU, TPOITMUECKHE JIECa, BHICOKOTOPBSI.
Kiumat, pacTUTENBHBIN U SKMBOTHBIA MUpP OMOMOB CYIIIH.

CtpykTypa W (QYHKLIUS JKUBBIX CHCTEM, OLIEHKAa HMX PECYpPCHOTO MOTEHIHana U OnochepHbIX
GYHKIHH.

JdeMoHcTpanuu

IToprpetsr: B. U. Bepnaackuid, 3. 3tocc.

Tabmuuet u cxemsl: «['eochepsr 3emnny, «Kpyrosopot azora B mpupoe», «Kpyrosopor yriepona
B npupojie», «Kpyropopor kuciaopoaa B nmpupojie», «KpyroBopoT Boisl B Ipupoaey, «OCHOBHBIE OHOMBI
cymmy, «KimumaTtudeckue mosica 3emimn», « Tynnapay, « Taiiray, «CMmemanuslii tecy, « [ LIupokonIncTBeHHBII
necy, «Crenby, «CaBanHay, «IlycToiamy, « Tponudeckuii gecy.

ObopynoBaHue: repbapuu pacTeHUH pa3HBIX OMOMOB, KOJIJIEKITUH KHUBOTHBIX.

Tema 11. YennroBek U OKpy:Kawmiasi cpeaa

DKOJIOTHYECKUE KPHU3HMCHI M WX MPHYMHBL. Bo3neiicTBue denoBeka Ha Ouocdepy. 3arpsi3HEHUE
BO3MymHOW cpenpl. OxpaHa BO3Ayxa. 3arps3HeHHWE BOAHON cpenbl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymenue moussl. OxpaHa MOYBEHHBIX pecCypcoB. M3MeHeHne kiumara.

AHTPOIIOTEHHOE BO3JICHCTBUE HAa PACTUTENBHBIA M XUBOTHBIH MHUp. OXpaHa pacTUTEIBHOTO M
KHUBOTHOTO Mupa. OCHOBHBIE TNPHHIMUIBI OXpaHbl TpHpoJbl. KpacHble kHuru. Oco0o oxpaHseMmble
npuponusie Tepputopun (OOIIT). borannueckue caapl U 300J0THUECKUE TTAPKH.

OCHOBHBIE TIPUHIIMIIBI yYCTOWYMBOTO pa3BUTHS 4YelOBEYECTBA W TIPUPONBL. PanmoHambHOE
MPUPOAOTIONB30BaHIE M COXpaHEHHWE OMOIOTHYecKOro pasHooOpasust 3emuu. OOmHMe 3aKOHOMEPHOCTH
TII00aNBHBIX 3KOJIOTHYECKUX Kpu3UCcOB. OCOOEHHOCTHM COBPEMEHHOTO KpH3HMCAa W €ro BEpOsTHBIC
TTOCJIEICTBHSI.

Pa3BuTHe METO/IOB MOHUTOPHWHIA Pa3BHUTHS OIACHBIX TEXHOTEHHBIX MporeccoB. CucmemHble
uccnedosanus nepexoda K pecypcocoepezarouieli U KOHKYPeHmMoCnocobHo snepeemuxe. buonozuueckoe
pasrnoobpazue u buopecypcwl. Hayuonanvhvle ungopmayuontvie cucmemvl, obecnewugaroujue 00Cmyn K
uHpopmayuy no coOCMoAHUI0 OMOETbHBIX U008 U IKocucmem. OCHO8bl IKOpeabunumayuy SKocucmem u
€cnoco608 6opvoObL ¢ bLUONOBPEIHCOCHUAMU. PekoHCmpyKyUs MOPCKUX U HA3EMHBIX IKOCUCHIEM.

JdemMoHcTpanmun

Tabmuiel 1 cxembl: «3arps3HeHHe arMmocdepbl», «3arpssHeHue ruapochepb», «3arps3HeHHe
mouBbl», «[lapHukoBbii 3 dexkt», «Ocob0 oxpaHseMble NPUPOIHBIE TeppuTOpUH», «Moaenu
YIPaBJIIEMOr0 MUPay.

Oo6opynoBanue: (ortorpaduu OXpaHSIEMbIX pacTeHUH M JKUBOTHBIX KpacHoit knuru Poccuiickoit
®epepannn, KpacHOM KHUTH PETHOHA.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TPOI'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUSI O0YYalOUIMMHUCS MPOrpaMM
cpeaHero oo1iero 00pa3oBaHus: INYHOCTHBIE, METAIIPEAMETHBIE U TIPEAMETHEIE.

B cTpykType THUHOCTHBIX Pe3yIbTaTOB OCBOSHHSI IPOrPAMMBI 10 OMOJIOTHH BBIACICHBI CIICTYIOIIHIE
COCTABIISIIOIINE: OCO3HAHUE OOYYaIOLIMMUCS POCCUHCKON TPaskAaHCKOW MICHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH ¥ CAMOONPEAEIICHUIO, Haauuue Momusayuy K 00y4eHno OHoI0ruy,
yerenanpagieHHoe pazeumue BHYTPEHHUX YOEXKIEHHH JMYHOCTH HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH U
HUCTOPUYECKHX TPAIULIUI Pa3BUTHUS OMOIOTNIECKOTO 3HAHUS, 2OMOBHOCHb U CHOCOOHOCHb O0YUAIOLINXCS
PYKOBOJCTBOBATECS B CBOEH AESATEIBHOCTH LIECHHOCTHO-CMBICTIOBBIMHM YCTAHOBKAMHU, IIPUCYILAMHU CHCTEME
Ouosoruueckoro oOpa30BaHMA, Haauuue NPAGOCO3HAHUS SKOJOTMYECKON KYJIbTYpBl, CHOCOOHOCMU
cmagumy TEIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE PE3yJIBTAThl OCBOCHUS IPOrPaMMBbI IO OMOJIOTUU JOCTUTAIOTCS B €AUHCTBE yUeOHOW U
BOCIIMTATENBHON AEATENBHOCTH B COOTBETCTBUU C TPAJAWLIMOHHBIMA POCCHHCKUMH COLUOKYJIBTYPHBIMH,
HUCTOPUYECKHMH M JIyXOBHO-HPAaBCTBCHHBIMH ILICHHOCTSIMH, HPHUHSATHIMH B OOLIeCTBE NpaBWJIaMH H
HOpPMaM{ HOBEACHUS M CIIOCOOCTBYIOT IPOLIECCAM CaMOIO3HAHMS, CAMOBOCIHUTAHHUS U CaMOPa3BHUTHS,
Pa3BUTHUS BHYTPEHHEN MO3HIIUHU JTMYHOCTH, TATPUOTHU3MA U YBAKEHNUS K 3aKOHY H ITPaBOIIOPAIKY, UETOBEKY
TPyZa U CTaplIeMy [TOKOJIEHHIO, B3AUMHOTO YBaXXEHHUS, OEPEKHOTO OTHOIECHHS K KYJIbTYPHOMY HACIIEIHIO
U TpaJHULMSIM MHOTOHALIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, OpUpoie U OKpyKaroUel cpeae.

JlmuHOCTHBIE pe3ynbTaThl OCBOCHHUS YydeOHOro mnpeamera «buonorus» OOKHBI OTpaXkaTb
TOTOBHOCTB M CIIOCOOHOCTH 00yUaIOMmuXcs PyKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3HULIUEH
JUYHOCTH, CHUCTEMOH  IICHHOCTHBIX  OPHUEHTAlMi, IO3WTHBHBIX BHYTPEHHHX  YyOeKIeHUil,
COOTBETCTBYIOIINX TPAAULHOHHBIM HEHHOCTSIM POCCHUICKOTO 00IIECTBA, PACIINPEHHE )KU3HEHHOTO OIIbITa
U OTIBITA AESITENFHOCTH B IIPOLIECCE PEATM3allMU OCHOBHBIX HAIPaBICHHUI BOCIIUTATEILHON AESTEIbHOCTH,
B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh TPAXKAAHCKOW TMO3UIMK OOYYAIOMIErocsl Kak aKTHBHOTO U OTBETCTBEHHOI'O
YJIeHA POCCUHCKOTO O0IIEeCTRa;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IMpaB M O0S3aHHOCTEH, yBa)KeHHE 3aKOHA M MPABOMOPSIKA;

TOTOBHOCTB K COBMECTHOM TBOPUYECKOM €SI TENbHOCTH P CO3JaHUN YUE€OHBIX IPOEKTOB, PEIICHUH
yueOHBIX Y TT03HABATEIIHHBIX 33/1a4, BBITOJTHEHUU OMOJIOTUIECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH OMPENENsiTh COOCTBEHHYIO MO3MLHMIO 10 OTHOIIEHHIO K SBJICHUSM COBPEMEHHOM
XKHU3HH U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBUIX HEOOXO0IMMOCTh KOHCTPYKTHBHOT'O B3aMMOJICHCTBUS JIr01eH
C pa3HbIMH YOEXKICHUAMH, KyJIbTYPHBIMU LICHHOCTSIMH U COLIMAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBHIMOJIHEHHS YUEOHBIX, I03HABATEIBHBIX
U HCCIEAOBATEIbCKUX 3aJad, YBaXUTEIBHOTO OTHOLICHUS K MHEHHUIO ONIOHEHTOB NPH OOCYXICHUU
CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOTO COACPKAHUS;

FOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKON ACSTEIBHOCTH;

2) NaTPpUOTHYECKOT0 BOCIUTAHHUS

c(OPMHUPOBAHHOCTH POCCUHCKON IPpakJaHCKOH MICHTUYHOCTH, IATPUOTH3MA, YBAKEHHS K CBOEMY
Hapoy, 4yBCTBAa OTBETCTBEHHOCTH Nepe]l PonnHOM, ropaocTH 3a cBOil Kpail, cBoro PoinHy, cBOM SA3BIK U
KYJbTYpY, IPOILIUIOE U HACTOsAIIEE MHOTOHAIMOHAIBHOTO Haponaa Poccnn;

LIEHHOCTHOE OTHOLIEHHE K TPUPOTHOMY HACIEIUIO U MaMATHUKAM IIPUPOJIbI, TOCTHkEHUSIM Poccnn
B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;



CIIOCOOHOCTh OIICHWBATh BKJIAJ] POCCUWCKHAX YYEHBIX B CTAaHOBJICHHE W Pa3BUTHE OHOJIOTHH,
MMOHMMAaHUs 3HAYCHUs OWOJIOTMH B MO3HAHWU 3aKOHOB IMPHPOJIBI, B KM3HH YCIIOBEKAa M COBPEMEHHOIO
00I1IECTBA;

nzeiHas yoekI€HHOCTh, TOTOBHOCTH K CIY)K€HHUIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €r0
Ccyas0y;

3) AyXOBHO-HPaBCTBEHHOT0 BOCITUTAHUSI:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEH POCCHUHCKOTO Hapoja;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBE/ICHUS,

CIIOCOOHOCTh OIICHWBATh CHUTYAIHIO W TMPHHUMATh OCO3HAHHBIE PEIICHWS, OPUEHTHUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIC HOPMBI U [ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIA/1a B TOCTPOCHUE YCTONINBOTO OYIyIIIero;

OTBETCTBEHHOE OTHOIIICHHUE K CBOUM POJUTEISM, CO3[aHHI0O CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATHUS IEHHOCTEH CeMEMHOM XU3HU B COOTBETCTBUHU C TPaAULIUSIMU HaponoB Poccuu;

4) 3¢TEeTHYECKOr0 BOCIIUTAHMS:

ACTETHYECKOE OTHOIICHHE K MUY, BKITIOYasi 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO TBOPUYECTBA,
CIIOpTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

[IOHUMaHUE YMOILIMOHATILHOTO BO3ICUCTBHSI AKUBOI MPUPOBI U €€ UEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHUIO B PA3HBIX BUAAX HCKYCCTBA, CTPEMJICHUE MPOSBISATH KauecTBa
TBOPUYECKOM JTIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GOPMUPOBAHUSA KYJIbTYPbI 3I0POBbI H IMOIHOHAIBLHOIO
0J1ar OOy YM:

MOHMMAaHWE M peajiu3alus 370pOBOro W Oe3omacHoro oOpas3a >KM3HU (3740pPOBOC IHUTAHUE,
COOJIFOICHHE TUTUEHUYECKUX ITPABUII K HOPM, COATAHCUPOBAHHBIN PEKUM 3aHATUH U OTIbIXA, PETyJIsipHas
(m3nyecKas akTUBHOCTB), OEPEIKHOT0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY
(PM3UYECKOMY U IICUXMYECKOMY 37I0POBBIO;

MOHMMAaHWE IIEHHOCTH MPAaBUJI MHIUBUAYAIBHOTO U KOJUICKTHMBHOTO OE30MacHOr0 MOBEACHUS B
CUTYAIIHIX, YTPOXKAIOIMIUX 370POBBIO U KU3HHU JIOJCH;

OCO3HAHUE MOCIIEACTBHI U HETIPUATHS BPESIHBIX MPUBBIUCK (YIIOTPEOICHUS aJIKOT0JIs, HAPKOTHKOB,
KypeHHs);

6) TPyA0BOr0 BOCIIUTAHUA:

TFOTOBHOCTb K TPYY, OCO3HAHHUE [IEHHOCTH MaCcTEPCTBa, TPYA0JIO0HE;

FOTOBHOCTh K AKTHBHON JEATENbHOCTH TEXHOJOTHMYECKOM M COIMAaJbHOM HalpaBI€HHOCTH,
CIIOCOOHOCTHh HHUIIMMPOBATH, INIAHUPOBATH M CAMOCTOSITENIEHO BBITIONHATEH TAKYIO ACSITEIIBHOCTS;

HHTEPEC K Pa3IuuHbiM  cepaM NpodecCHOHATBLHON — NeATeIbHOCTH, YMEHHE COBEpILIATh
OCO3HaHHBIN BBIOOp OyayIiel npod)ecCHu U peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC IIJIaHbI;

TFOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO HA MIPOTKCHUN BCCH KU3HH;

7) 3K0JI0rH4eCcKOro BOCHUTAHMA:

AKOJIOTHYECKHU I1eJIecO00pa3HOe OTHOIIEHHE K IPUPOE KaKk NCTOYHHKY KM3HH Ha 3eMIie, OCHOBE €€
CYLLIECTBOBAHUS;

MTOBBIIIICHUE YPOBHSI HKOJIIOTHYECKON KYJIETYPBI: TPHUOOPETEHHE OIBITA TUNIAHUPOBAHUS ITOCTYIIKOB U
OLICHKU X BO3MOJKHBIX MOCJIEICTBUN ISl OKPY>KAIOIIEH CPEeabl;

0CO3HaHUE TJI00aIbHOTO XapaKTepa 3KOJOTHUYECKUX MPOOJIEM U MyTeH X PEIICHHS;

CIOCOOHOCTh HMCIOJIB30BAaTh NPUOOpPETAEMbIC MPH W3yYCHUH OWOJIOTHH 3HAHUS M YMECHHS IPH
pelieHnn TpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM IIPUPOIOIOIB30BaHUEM (COOJIOZCHHUE TPABHII
MOBEJICHUSI B MPHUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUS B DKOCUCTEMAaX, OXpPaHy BHUJOB,
aKocHucTeM, Onocdepsi);

AKTHBHOE HEIPUSATUE ACUCTBUM, MPUHOCIIIUX Bpea OKPYKalIIed MNPUPOTHOU cpele, yYMEHHue
MIPOTHO3UPOBATh HEONATONPHUATHBIE 3KOJOTHYECKUE IMOCIEACTBUAS MPEANPUHUMAEMBIX JICHCTBUHA U
MpeAoTBpaIaTh UX;



HaJINYKE Pa3BUTOTO SKOJIOTHUECKOTO MBIIIJICHUS, SKOJIOTHYECKON KYJIBTYPbI, ONbITA ACATEIEHOCTH
9KOJIOTHUECKOW  HAmpaBICHHOCTH, YMEHHS  DPYKOBOJACTBOBAaTbCS HMMH B  I03HABATENbHOW,
KOMMYHHUKATHBHOW M COLMAJIbHON NPakTHKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKON AEATEIBHOCTH
9KOJIOTMUECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTO TIO3HAHUS:

c(OpMHUPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U O0LIECTBEHHOH NMPaKTHKKM, OCHOBAHHOTO HA JUAJIOre KyJbTyp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeCTa B MOJUKYJIETYPHOM MUPE;

COBEPILICHCTBOBAHHUE SI3BIKOBON M YMTATEIBCKON KYJIBTYPbI KaK CPEICTBA B3aMMOJEHCTBUS MEXIY
JOABMU ¥ TTO3HAHUS MUDA;

MOHWMaHNEe CleUUpUKH OWOIIOTUM KaK HayKH, OCO3HaHUs e€ poiau B (HOPMHPOBAHUH
PalMOHATIBHOTO HAYYHOTO MBIIUICHHS, CO3AaHMH LEJIOCTHOTO MIPENCTaBICHHUS 00 OKPYKaIOIIeM MHUpPE Kak
0 €IMHCTBE TPHUPOJBI, YeIOBEKa M OOIIeCTBA, B TO3HAHUM NPUPOTHBIX 3aKOHOMEPHOCTEH M PELICHUH
npobJeM COXpaHEeHHUs PUPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OWOJIOTHH IS COBPEMEHHOW IMBMIIM3AaLMHU: 00ECIIEYEHUSI HOBOTO
YPOBHS Pa3BUTHS MEAULIUHBI, CO3/IaHHE MTEPCIIEKTUBHBIX OMOTEXHOOTHA, CIIOCOOHBIX pellaTh PeCypCHbIe
MpoOJIeMbl pa3BUTHS YEJIOBEUYECTBA, MOMCKA MyTEH BBIXOAA M3 INIOOANBHBIX YKOJIOTUYECKUX MPoOIeM U
oOecrieyeHus] TMepexofa K YCTOHYMBOMY DPa3BUTHIO, PAlMOHATBHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U GOPMHUPOBAHHIO HOBBIX CTAHAAPTOB XKHU3HHU;

3aWHTEPECOBAHHOCTH B MOyUYEHUH OMOJIOTHYECKUX 3HAHHIA B [EJISIX MOBBILICHUS 00MIeH KyIbTYypHl,
€CTeCTBCHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTh (YHKUMOHAILHOW TPaMOTHOCTH
oOyyaromuxcsi, GopMUpyeMoli TIPH U3YUIEHUH OHOJIOTHH;

MOHUMaHNE CYIIHOCTH METO/IOB MO3HAHMUSI, UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
WCTIONB30BaTh MOJlyyaeMble 3HAHUS Uil aHalu3a W OOBSCHEHUS SBICHHHA OKpYXKAIOIIEro Mupa u
MPOUCXOJAIIMX B HEM U3MECHEHW, YMEHHUE JenaTh 00OCHOBAaHHBIE 3aKIIOYCHHST HA OCHOBE HAYYHBIX
(haKTOB M MMEIOIINXCS TaHHBIX C LEJTBI0 MOTYYCHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHMA JUIS PEIIeHUs NMpobieM B
peabHBIX )KU3HEHHBIX CUTYallUsIX;

OCO3HaHWE [IEHHOCTH HAay4YHOW JEATENBbHOCTH, TOTOBHOCTh OCYIIECTBISATh IPOEKTHYIO H
HCCIIEI0OBATENBCKYIO JIESTEIBbHOCTh HHIUBHUIYyaIbHO U B TPYIIIIE;

TOTOBHOCTh W CHOCOOHOCTH K HENPEpBIBHOMY O0Opa30BaHUIO W CaMOOOpPa30BAHUIO, K aKTUBHOMY
MOJTYYCHHUIO HOBBIX 3HAHUH MO0 OMOJIOTHH B COOTBETCTBUU C YKH3HEHHBIMU MTOTPEOHOCTIAMH.

METAHNPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble Pe3yJIbTaThl OCBOCHUS yueOHOro npeamera «bHonorusy BKIIOYAIOT: 3HAYMMBbIE
it GOPMHUPOBAHMS  MHPOBO33PEHHS  OOYYAIOLIMXCS  MEXIMCUMIUIMHAPHBIE  (MEXIIPEAMETHBIC)
oOIIeHayYHbIe MOHATHS, OTPAKAIOIINME IENOCTHOCTh HAyYHON KapTUHBI MHpa M CIEUU(PHUKY METOHOB
MMO3HAHMs, HUCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS, SBIEHHE, MPOLECC, CUCTEMA,
Hay4HBIH (pakT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpH:, HCCIEeOBaHWE, HAOIOIEHUE,
W3MEpeHHe, OJKCIIEPUMEHT U Jpyrue); YHUBEpcaJbHbIe ydueOHble JAeWcTBUS (TI03HABaTEJIbHEIE,
KOMMYHHKATHUBHBIE, PETYJIATHBHEIC), oOecrieunBaronne GopMupoBanue GyHKIIMOHATLHON IPAMOTHOCTH H
COIMAIBHON KOMIICTEHIIMM O0YyYaIoMNXCsl; CHOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIb30BaTh OCBOEHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHUS W yHHBEpPCAIbHbIE Y4YeOHBIE [EHCTBHUS B
II03HABATEJIbHON U COLMAIBHOM MTPAKTHKE.

B pesynbprare n3ydeHns: OMOIOTHMHM Ha YPOBHE CpPEeIHEro oOmero odpa3oBaHMs y oOydaromierocs
OyayT chopMHUpOBaHBl TIO3HABATEIbHBIE YHUBEPCAbHBIE Y4eOHBIC JEHCTBHS, KOMMYHHKATHBHBIC
YHUBEpCaIbHbIE ydeOHbIE NEHCTBHS, PETYJISTHBHBIE YHHBEPCAIbHbIE yUeOHBIE NEHCTBHS, COBMECTHAS
JESITENBHOCTD.



MertanpeaMeTHbIC Pe3yabTaThl OCBOCHUS MPOrPaMMBbI CPEIHETO OOIIEro 00pa3oBaHUS JTOJIKHBI
OTpaXKaTh:

OgiaeHue yHUBEPCATbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMH JIEHCTBUSIMU:

1) 6a3oBble JJIOrHYecKUe AeiCTBHS:

CaMOCTOSITEIILHO (POPMYITUPOBATH U aKTYaITH3UPOBATh POOIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;

WCTOJb30BaTh TPU OCBOCHHHM 3HAHWH TPHUEMBI JOTMYECKOTO MBINUICHHS (aHAN3a, CUHTE3a,
CpaBHEHUS, KJIacCUPUKAINH, 000OIICHHS ), PACKPHIBATH CMBICIT OMOJIOTHUECKHUX TOHITHH (BBIACIATD HX
XapaKTePHbIC MPU3HAKY, YCTAHABIUBATh CBS3U C IPYTHMHU TOHATHSIMHU ),

OTPECTATh IEeNN JSATSILHOCTH, 3aJaBasi MapaMeTpbl U KPUTCPUH UX JTOCTHIKCHUSI, COOTHOCHUTH
PE3YJIBTAThI ACSITECIBHOCTH C IOCTABICHHBIMHY LICIISIMH;

HCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATHUS JIJIsl OOBSICHCHUS ()aKTOB U SIBJICHHIA KUBOW TIPUPO/IBL;

CTPOUTh JIOTUYECKHE DPACCYKJCHHUS (WHAYKTUBHBIC, ICIYKTUBHBIC, IO AHAJOTHHU), BBISBIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPUBAEMBIX SIBICHUSX, (OPMYJIUPOBATh BBIBOJBI U
3aKITIOYCHUS;

MPUMEHATh CXEMHO-MOJCNIBHBIC CPEJCTBA JJIsl TPEACTABICHUS CYIICCTBEHHBIX CBsi3elH U
OTHOUICHUH B M3y4aeMbIX OMOJIOTHYECKHX 00BEKTaX, a TAKIKE MPOTHBOPEUHIA Pa3HOTO PO/Ia, BBISIBICHHBIX
B pa3JIM4YHbIX I/IH(I)OpMaHI/IOHHI)IX HCTOYHHUKAX,

pa3pabaTeiBaTh IUIAH PEIICHHS MPOOJeMbl ¢ yYETOM aHajdu3a HMEIONIMXCSA MaTepUalbHBIX H
HeMaTepHaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JACATCIILHOCTb, OLICHUBATL COOTBCTCTBUC PE3YJILTATOB LEJIAM, OLICHUBATH
PHUCKU MOCHEACTBUN NEATEIIBHOCTH;

KOODAWHUPOBATH M  BBIIOJHATH Pa0OTy B  YCIOBUSAX pEaJbHOTO, BHUPTYyallbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBINUICHUE IPH PEIICHUH )KU3HEHHBIX TIPOOIIEM.

2) 6a30Bble HCCIe0BATEIbCKHE AeHCTBHSI:

BIaJleTh HaBBIKAMH Y4YeOHO-HCCIIEOBATCILCKOH W MPOCKTHOH JEATENLHOCTH, HABBIKAMU
paspelieHus: mpoodieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY MOMCKY METO/OB PEIICHHS
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MECTOJOB IMO3HAHUA,

HCIIOJIB30BaTh Pa3JIMYHbIC BUABI ACATCIIbHOCTH I10 IMMOJTYYECHUIO HOBOI'O 3HAHUSA, €TI0 UHTCPIIpETallu,
MpeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CHUTyalUsAX, B TOM YHUCIE TPU CO3JaHUU YYCOHBIX U
COITUAITLHBIX TIPOCKTOBR;

(hopMUpPOBaTh HAyYHBI THUI MBIIUICHUS, BJAJETh HAYYHOH TEPMHUHOJIOTHEH, KIFOYESBBIMHU
TIOHATHAMHA U METOJaMM,

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33/1a4l B 00Pa30BaTEIbHON JCATCILHOCTH U )KU3HEHHBIX
CUTyalusXx;

BBISIBIISITH MTPUYMHHO-CIICACTBEHHBIC CBSA3M M aKTyaJM3WPOBATh 3314y, BBIJBUraTh TMIIOTE3y €6
pelICHUA, HAXOOWUTHL APryMEHTBI JId J0Ka3aTCJIbCTBa CBOUX YTBep)i(I[eHPIi/'I, 3aaBaTb IMapaMeTpbl U
KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATH IMOJYYCHHBIC B XOJ€ PCHICHUA 3aJdadu pPE3yJibTaTbl, KPUTUYCCKU OLCHUBATHL HX
JIOCTOBEPHOCTD, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCJIOBUAX;

JIaBaTh OIICHKY HOBBIM CHTYAIHSIM, OIICHUBATh PUOOPETEHHBIHN OIIBIT;

OCYIIECTBJIATh IEJICHANPABICHHBI MOWCK TIEPEHOCa CpPEACTB W CIOCOOOB JICHCTBHUS B
po(eCCHOHATIBHYIO CPEY;

YMETH NICPEHOCUTH 3HAHUA B IMTO3HABATCIIbHYIO U IIPAKTUYCCKYIO obiacTu KHU3HCOACATCIIBHOCTH,

YMETh HHTETPUPOBATH 3HAHUA U3 PA3HBIX ITPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIC UACH, IIpEAJIaraTb OPUTMHAJIBHBIC IMMOAXO0Abl U PEIICHNA, CTABUTH HpO6HeMLI u
3aJ1a4M, JOIYCKAIOIINE aJIbTCPHATUBHBIC PELICHHMS.

3) pabora ¢ unpopmanmeii:

OPHEHTHPOBATLCS B PA3IUYHBIX MCTOYHHUKAX WH(pOpMANuH (TekcTe yuyeOHOro mocoOusl, HaydHo-
TIOMYJIIPHOM JIUTepaType, OMOIOTUUECKHUX CIOBAPSX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B



Wnteprere), aHanu3upoBaTh MHPOPMALHUIO PA3IUYHBIX BUAOB M (HOPM MPENCTABICHHS, KPUTHUCCKH
OLIEHUBATH €€ JOCTOBEPHOCTh U HETIPOTHBOPEUHBOCTD;

(bopMyIHPOBaTh 3aIIPOCH] U IPUMEHSTh Pa3IMYHbIC METOABI IIPH IIOUCKE U 0TOOpE OHOIOTHYECKON
nH(pOopMaIui, HeOOXOAMMOH 7SI BRITOTHEHHS YIeOHBIX 3a/1a4;

npuoOperaTb  ONBIT  HMCHOJB30BAaHUS  MHPOPMALMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEpILICHCTBOBATh KYJIbTYpY aKTUBHOI'O HCIIOIb30BAHUS PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETIFHO BBHIOMPATh ONTUMANBHYIO (POPMY IMpENCTaBICHUSI OMOJIOTHYECKON WH(GOpMAIUN
(cxeMmbl, TpaduKH, AUArPaMMBbI, TAOJUIBI, PUCYHKH U IPYTOE);

WCTIONB30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPEACTBA MpU paboTe ¢ OHOIOrHYecKoi HHPOpMaIUeH:
MPUMEHSTh XUMHUYECKUE, GU3NUECKUE U MaTeMaTudecKrue 3HaKH U CUMBOJIBI, POPMYIIbl, aO0OpeBHaTypy,
HOMEHKJIATypy, UCIOIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAIVIAHOCTH;

BJaJleTh HAaBbIKAMM PACIIO3HABAaHUS M 3alIUTHl MHGOpManuy, UHGOPMALMOHHON Oe30I1acHOCTH
JIMYHOCTH.

OBnJaeHHe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMH JeiiCTBHSIMMU:

1) o6menue:

OCYILLECTBIISITh KOMMYHHUKAIlUd BO BceX cepax >KU3HH, aKTHMBHO YYacTBOBATh B IHANIOTEe WU
JMCKYCCHU TIO CYIIECTBY 0OCyKaaeMol TeMbl (YMEHHE 3aJaBaTh BOINPOCHI, BBICKA3bIBATH CYKACHUS
OTHOCHUTENILHO BBITIOJIHEHUsI MpejiaraeMoi 3afiayl, yYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh TO3UIIHHA
JPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOILICHUS, MOHMMATh 3HAYEHHE COIMANBHBIX 3HAKOB,
MPENOChUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTyallMld, YMETb CMST4aTh KOH(IMKTHI W BECTH
MePETrOBOPHI;

BJIaJIeTh Pa3IMYHBIMH clioco0amMu OOIEHHS W B3aMMOJCHCTBUS, MOHMMATh HaMEPEHUs APYTHX
JOZIeH, TIPOSBIIATH YBKUTEIFHOE OTHOIIEHHE K COOCCEHUKY U B KOPPEKTHOH (opme popMynupoBath
CBOU BO3Pa)KCHUS,

Pa3BEPHYTO U JIOTUYHO U3/IaraTh CBOK TOUKY 3PEHUS C CIIOIb30BAaHUEM SI3BIKOBBIX CPEIICTB.

2) cCOBMECTHasI 1eSITeJIbHOCTh:

MOHUMATh U UCTOJIB30BaTh MPEUMYIECTBa KOMAaHIHON ¥ MHIMBHUYaIbHOH pab0Thl IPH pEHICHUH
Ouosoruueckoll  MpoOJieMbl, OOOCHOBBIBATH HEOOXOJUMOCTH NPUMEHEHHs] TPYMIOBBEIX  (OpM
B3aMMOJEMCTBUA NIPU PELICHNH yueOHOH! 3a1a4u;

BHIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JACHCTBHH € Y4ETOM OOIIMX WHTEPECOB W
BO3MOXHOCTEH KaXKJI0TO WieHa KOJJIEKTHBA;

MPUHUMATS [IeJI COBMECTHOM JIeSTeIbHOCTH, OPTraHU30BBIBATh U KOOPJMHUPOBATH JACHCTBHS O €€
JOCTIDKEHHIO: COCTABIISITh IUIaH JICHCTBUH, pactipeieNiiTh POJIM ¢ YIETOM MHEHHUH yUYaCTHUKOB, 00CYKIaTh
Pe3yIbTATHI COBMECTHOM PabOTHI;

OILIEHMBATh KAayeCTBO CBOETO BKJAJa W KaXJOTO YYaCTHHKA KOMaHJbI B OOMIMH pe3ynbTaT MO
pa3paboTaHHBIM KPUTEPHSIM;

mpe/yiaraTh HOBBIE TIPOEKTHI, OLEHHMBATh WJEW C TIO3WIMH HOBH3HBI, OPUTHHAILHOCTH,
MPAKTUYECKOW 3HAUMMOCTH;

OCYIIECTBIATh TO3UTHBHOE CTPATETMYECKOE MOBEJCHHUE B PA3IMYHBIX CUTYAIMAX, HPOSIBISTH
TBOPYECTBO U BOOOpaKCHUE, ObITh HHUIIMATUBHBIM,

OBiageHue yHUBEPCATbHBIMH PETYJISITUBHBIMH 1€HiCTBUAMU:

1) camoopranuzanmusi:

WCTIONIb30BaTh OMOJIOTMYECKUE 3HAHUS JUTS BBISIBIICHUS MPOOJIEM M WX PEUICHHUS B )KU3HEHHBIX U
yueOHBIX CUTYALMSIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1I€IeBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JEHCTBHUIX
U TIOCTYNKAaX 0 OTHOLIECHHIO K XHBOH MPUPOJE, CBOEMY 3A0POBBIO M 3JJ0POBBIO OKPYIKAIOLIHX;

CaMOCTOSITEIBHO OCYIIECTBIISITH T03HABATENLHYIO AEATENBHOCTD, BBISBISTH HPOOIEMBbl, CTABUTH U
(dopMyIHpoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTEeNbHOM ASSTEIBHOCTH U )KU3HEHHBIX CUTYalUsIX;



CaMOCTOSITEIbHO COCTAaBIATh IUIAH PEHICHUS MPOOJEMbI C YYETOM HMMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH M MPEANOYTCHHIA;

J1aBaTh OLEHKY HOBBIM CHTYaIIHsIM;

PaCIIMPSTH PAMKH y4EOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEOYTEHHIA;

Jie7IaTh OCO3HAHHBIN BBIOOD, ApIyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PELIEHUE;

OIIEHUBATH TIPHOOPETEHHBII OIIBIT;

CIIoco0CTBOBAThH (HOPMHUPOBAHKIO M MTPOSBIICHUIO IIMPOKOM SPYAUIINK B Pa3HBIX 00JIACTSIX 3HAHUM,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTebHBIN M KYJIBTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHTYAIIUSM, BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTD, OLIEHUBATH COOTBETCTBUE
PE3yJITATOB IIEJISIM;

BJIQJIETh HABBIKAMH II03HABATEIBHON pPEQIICKCHM KaK OCO3HAHWs COBEPIIAEMBIX JICHCTBHHA H
MBICITUTENILHBIX MTPOLIECCOB, MX PE3YIbTATOB U OCHOBAHUH, HCIIOIB30BATh MPHEMBI PEDIIEKCHH TS OLIEHKH
CHTYaI[MH, BLIOOPA BEPHOTO PEIICHUS;

yYMETh OLICHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHHUS [0 UX CHIDKEHUIO,

[IPUHUMATh MOTHUBBI U aPTYMEHTBI APYTUX IIPYU aHAIU3E PE3YIbTATOB AEATENBHOCTH;

3) npuHsTHE CeOSI U APYTHX:

MMpUHUMATh CC6}I, IIOHHUMasi CBOM HEAOCTATKHU U JOCTOMHCTBA,

[IPUHUMATh MOTHUBBI U aPTyYMEHTBI JPYTUX IIPYU aHAIU3E PE3YIbTATOB JEATENBHOCTH;

NpPU3HABaTh CBOE MPABO U MPABO APYTUX HA OLINOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUH IPYTOro YEIOBEKa.

NPEJMETHBIE PE3YJIbTATHBI

[IpeamerHble pe3ynbTaThl OCBOGHHUS collepXaHus yueOHoro mpeamera «buojorus» Ha
yIrayONEHHOM YpOBHE OPHCHTHUPOBAHBI Ha OOecCleYeHHe MPOGUIBHOTO OOYYCHHS OOY4YaromuXxcs
Oouonorur. OHU BKIIOYAIOT: cHeUU(UUECKUe sl OMOJOTMHM Hay4yHblEe 3HAHWS, YMEHHUS U CIHOCOOBI
JEHCTBUI TI0 OCBOSHHIO, HHTEPIPETALNH U TPe0OPa30BaHHIO 3HAHHUMN, BUABI JEATEILHOCTH MO MOIYyYSHHIO
HOBBIX 3HaHUI M MX MPUMEHECHHUIO B Pa3IMYHBIX YUYEOHBIX, a TAK)KE B PEATbHBIX KU3HEHHBIX CHUTYalUsX.
[IpenmeTHBIE pe3ynbTaTHI MIPEICTABIEHBI IO FOaM U3YUESHHS.

[IpenMeTHBIE pe3ysibTaThl OCBOCHHUs ydeOHOro mpeamera «buonorus» B 10 kaacce IODKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWH O MECT€ M POJM OHOJIOTUM B CHUCTEME €CTECTBEHHBIX HayK, B
(hOpMHUpPOBaHUH E€CTECTBEHHO-HAYYHOU KApTHHBI MHUpa, B IO3HAHWU 3aKOHOB MPHPOJBl H PEIICHUU
po0JIeM palMoOHaIBHOTO MPUPOIOIOIB30BAHUS, O BKIIA/IE POCCHICKUX U 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
OHMOJIOTHH;

BJIaJICHHE CHCTEMOH OHMOJIOTMYECKUX 3HAaHWH, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOINE
OMOJIOTHUECKHE TEPMHUHBI W TOHATHS (KU3Hb, KIETKa, OpPraHu3M, METadolIu3M, TOMEOCTas,
caMOperyJisilius, CaMOBOCIPOU3BEJCHHE, HACIEACTBEHHOCTh, W3MEHYHBOCTh, POCT W pa3BUTHE),
ouonornueckue Teopu (kinerounas reopus T. [lIBanna, M. lnelinena, P. Bupxosa, xpoMocomMHast Teopus
HacneactBeHHocTH T. Moprana), yuenus (H. V1. BaBuiosa — o 1ieHTpax MHOTO00pa3ust M MPOUCX 0K ICHUS
KYJBTYPHBIX PaCTEHHH), 3aKOHBI (€AUHOOOpa3Usi TOTOMKOB IIEPBOTO MOKOJICHHS, PACIICTICHUS], YUCTOTHI
raMer, He3aBUCUMOro HacienoBaHusi I. MeHuens, TOMOJOTMYECKHMX PSAOB B HACIEACTBEHHOU
n3menunBocty H. V. BaBuiioBa), mpuHIMIIE (KOMIZIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJIaMU HAyYHOT'O TIO3HAHMS, HCIONB3YeMbIX B OHOJIOTHYECKUX
HCCIIEIOBAaHUAX KHUBBIX OOBbEKTOB (OIMCAHUE, U3MEPEHHE, HAOIOACHNE, SKCIIEPUMEHT);

YMEHHE BBIJIENATh CYIIECTBEHHBIE TPU3HAKW: BHPYCOB, KIETOK MPOKAPHOT W IyKapHoT,
OJHOKJICTOYHBIX 1 MHOT'OKJIETOYHBIX OPraHU3MOB, B TOM 4HCJe OakTepHii, TpuOOB, paCTEHHUH, )KUBOTHBIX
U YelOBEKa, CTPOCHHUS OpraHOB M CHUCTEM OPraHOB pPAacTEHUM, XMBOTHBIX, 4YEJIOBEKA, IPOIECCOB
KHU3HEICSITEIbHOCTH, MPOTEKAIOMIMX B OpraHU3Max pacTeHHH, KUBOTHBIX M YEJIOBEKa, OMOJOTMYECKHX
mporeccoB: oOMeHa BemlecTB (MeTaboJM3M), MpPEBpAlLleHUs SHEPrHH, OpOKEeHUs, aBTOTPO(GHOro M



reTepoTpoHOrO THUMOB NHUTAaHHS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo03a, raMeTOreHesa,
sMOpHOreHe3a, NOCTIMOPHOHAEHOTO Pa3BUTHA, Pa3MHOKEHHUS, MHANBUAYaJILHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aMMOIEHUCTBUS T€HOB, TETEPO3HCa, HICKYCCTBEHHOTO 0TOOpA;

yMEHHE yCTaHABJIMBATh B3aMMOCBSI3M MEXy OPTaHOHIAMHU KIETKH M WX (QYHKIUSAMHE, CTPOCHHEM
KJIETOK Pa3HBIX TKaHEH 1 X QYHKIIUIMH, MEXTy OpTraHaMHt U CHCTEMaMH OpTaHOB Y PaCTeHHIA, )KHBOTHBIX
1 YeloBeKa W WX (PYHKIHSIMHU, MEXIY CHCTEMAaMH OPTraHOB M WX (YHKIIUSIMH, MEXIY dTarmaMd oOMeHa
BEIIECTB, dTAllaMH KIETOYHOTO IUKJIA W XU3HEHHBIX HUKIOB OPraHU3MOB, dTallaMH SMOPHOHAIHHOTO
pa3BUTHS, TEHOTUIIOM U (DEHOTHIIOM, (DEHOTHUTIOM H (DaKTOpaMH CPEIIbl OOUTaHUS;

YMEHHE BBISBIISITh OTIMYATEIbHBIE IIPU3HAKH )KUBBIX CHCTEM, B TOM YHCIIE€ PACTEHHH, )KUBOTHBIX 1
YeJI0BeKa;

YMEHHE WCIOIh30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OWOJOTHYECKYI0 TEPMHUHOJIOTHIO |
CHUMBOJIUKY JUTS JOKA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CHCTEMATHYECKHUX TPYIIIL;

YMEHHE pelarh OHOJOrMYecKue 3aJaud, BBISABISATH NPUUYMHHO-CIEICTBEHHBIC CBS3H MEKIY
HCCIIeAyEeMbIMH OMOJIOTHUECKUMH MTPOLIECCAMH U SIBICHHUSIMH, J1€1aTh BBIBOJBI U IPOTHO3BI HA OCHOBaHUH
MOJTYYCHHBIX Pe3yJIbTaTOB;

YMEHHUE BBITIOIHATH JIAOOPATOPHBIE U MpaKTHUecKue paboThl, coOM0aaTh MpaBmia Mpu padoTe ¢
yueOHBIM U T1a00paTOpHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUI'ATh TUIOTE3bI, POBEPSATh MX SKCIEPUMEHTAIBLHBIMU CPEIACTBaMH, (pOpMyIHpys
EJIb UCCIICA0BaHMA, aHAJIM3UPOBATD IMOJTYYCHHBIC PE3YJIbTAThI U 1€JIaTh BHIBOJbI;

YMEHHUE y4acTBOBATh B YUEOHO-HUCCIIEAOBATEIbCKON PaboTe 0 OMOJIOTUH, SKOJIIOTHH W MEIHUIINHE,
MPOBOJMMOI Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, H IMyOJIUYHO MPEACTABIISATh MOTYUYCHHBIC PE3YIbTATHI
Ha YYCHUUYECKUX KOH(EPEHIINsX;

YMCHHUE OLCHUBATH ITHUYCCKHUEC AaCIICKTbl COBPCMCHHBIX I/ICCHGILOBEIHI/H‘/II B O6H3CTI/I OHMOJIOTHH H
MEIUIUHBI (KJIOHHPOBAaHUE, HCKYCCTBEHHOE OIUIOJJOTBOPEHHE, HANpaBICHHOE W3MEHEHHE TeHOMa W
CO3JIaHHE TPAHCTCHHBIX OPTaHU3MOB);

YMEHHE OCYILECTBIIATH OCO3HAHHBIHM BBIOOP Oy ayIiel mpodecCuOHaAIBLHON ACATEIBHOCTH B 00JIaCTH
OMOJNIOTMH,  MCIUIIMHBI, OWOTCXHOJIOTHMHM,  BETCPUHAPUHU,  CCIILCKOTO  XO3SMCTBa,  MHUIICBOU
MPOMBIIIJICHHOCTH, YIIIyOJsTh TO3HABaTENbHBIH HMHTEpEC, HANpaBICHHBI HA OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIIEH MPodheccHn U MPOoA0IKEHNE OMOJIOTMIecKOro 0Opa3oBaHus B OPTaHU3ANUAX CPETHETO
Mo eCCHOHANBEHOTO U BBICIIIETO 00Pa30BaHHSI.

[IpeameTHBIC pE3yabTaThl OCBOCHMS ydeOHOTO mpeameTra «buonorus» B 11 Kaacce IOKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTb 3HAHWH O MeECT€ M POJH OHOJIOTHM B CHUCTEME ECTECTBEHHBIX HAyK, B
(hopMHpPOBaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B TIO3HAHHH 3aKOHOB TPUPOJIBI U
pelIeHAN DKOJIOTUYECKUX NpoOIeM YelnoBeuecTBa, a TaKKe B PEIICHHH BOIPOCOB PpaIlMOHAIBHOTO
MPUPOAOTIONB30BaHMS, U B (POPMHUPOBAHUH LIEHHOCTHOTO OTHOIIEHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY, O
BKJIa/Ie POCCUICKHX W 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHY;

YMCHHEC BJIaJI€Th cUucTeMOn 6I/IOJ'IOFI/I‘ICCKI/IX 3HaHHI71, KOTOpas BKJIIOYACT ONPCACIICHUA U TIOHNMAaHUEC
CYIIHOCTH OCHOBOTIOJIAraloNINX OHMOJIOTHYECKHX TEPMHHOB M MOHATHH (BHI, dKOocHcTema, Omocdepa),
Ouonoruueckue Teopun (IBoJroloHHast Teopust U. JlappuHa, CHHTETHYECKAs TEOPHsI SBOJIOINN ), YUCHHS
(A. H. CeseprioBa — 0 myTsIX W HampaBieHHUsX 3Boironuu, B.M. BepHajckoro — o Ouocdepe), 3aKoHbI
(remetnueckoro pasHoBecus Jx. Xapau u B. BaitnOepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasumna
(MuanMyma 1O. JIubuxa, SKOIOrMYECKOW MUpaMHUIBl SHEPTHH), TUMOTE3b! (Tumore3a «mupa PHK» V.
l'un6Gepra);

YMEHHUE BJaJeTh OCHOBHBIMU METOJaMH HAy4YHOTO MO3HAHMS, HCIIOIb3yEMBIMU B OMOJIOTMYECKUX
WCCIICIOBAHMAX JKUBBIX OOBEKTOB M JKOCHCTEM (ONHCaHME, U3MEepeHHe, HaONIoJeHHe, SKCIIEPUMEHT),
croco0aMu BBISIBJICHUS M OLIEHKH aHTPOIIOT€HHBIX H3MEHEHHUH B TIPUPOIE;

YMEHHUE BBIACIATH CYLIECTBEHHbIC NMPHU3HAKH: BHUIOB, OMOTEOLEHO30B, SKOCUCTEM U OHOcdepsl,
CTaOMIIM3UPYIOLIET0, ABIKYLIETO M Pa3phIBAIOLIETO0 E€CTECTBEHHOI'O OTOOpa, ajIoNaTpU4ecKoro M
CHUMIIATPUUECKOT0 BUA000pa30BaHMUs], BIMSIHUS IBIDKYILIMX CHJI HBOJIOLMU HAa TC€HO(POHA IOIYJISLIUH,



MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHus, Yepel0BaHNs HallpaBICHUH YBOIIOLUH, KPyTOBOPOTa
BEIIECTB U IOTOKA YHEPTUH B IKOCUCTEMAX;

yYMEHHE YCTaHABIMBATh B3aUMOCBS3M MEXKAY NPOLECCAMU DBOJIIOLHH, ABIKYIINMH CHIAMH
aHTPOIIOTeHEe3a, KOMIIOHEHTAMH Pa3IMYHBIX SKOCUCTEM U IMPUCIIOCOOIEHUSIMU K HUIM OpPTraHu3MOB;

YMEHHE BBISBIATh OTJIMUUTEIBHBIC TIPU3HAKH JKUBBIX CHCTEM, IIPHCIOCOOICHHOCTh BUIOB K Cpele
oburtaHus, aOMOTHYECKHX W OWOTHYECKHX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3€H OPraHM3MOB B
coo0mecTBax, aHTPOIIOTCHHBIX M3MEHEHUH B 3KOCHCTEMax CBOEH MECTHOCTH;

YMEHHE HCIIOJb30BaTh COOTBETCTBYIOIINE apTyMEHTBHI, OHMOJOTMYECKYI0 TEPMHUHOJIOTHIO H
CHUMBOJIUKY JUIs JOKa3aTelbCTBA POJCTBA OPTaHU3MOB PA3HBIX CUCTEMATHUYECKHX TPYII, B3aHMOCBSI3H
OpraHu3MOB U cpelabl OOWTaHWs, EIWHCTBa 4YEJOBEYECKHX pac, HEOOXOIWMOCTH COXpaHEHHS
MHOT000pa3ns BUIOB U 3KOCHCTEM KaK yCIIOBHS COCYIIECTBOBAHHMS IPHPO/IBI M YETIOBEUECTRA;

yMEHHE pemiath OWOJOTWYecKHe 3aJadd, BBUIBISATH IPUYNHHO-CIEACTBEHHBIE CBS3M MEXIY
HCCIIeyeMbIMHA OMOJIOTHUECKUMH MTPOLIECCAMH U SIBICHHUSIMH, J1€1aTh BBIBOJBI U IPOTHO3BI HA OCHOBaHUH
MOJTYYECHHBIX Pe3yJIbTaTOB;

YMEHHUE BBITIOIHATE JIAOOpATOPHBIE U MpaKTHUYECKUe padoThl, COON0AaTh MpaBmiIa Npu padoTe ¢
yueOHBIM U T1a00paTOpHBIM 000PYIOBAHUEM;

YMEHHUE BBLIBUT'aTh THIIOTE3bI, MPOBEPATh WX SKCIEPUMEHTAIBLHBIMU CPEICTBAMH, (QOPMYIUPYS
LeJb UCCIIeOBaHUS, aHATTM3UPOBATh MOJTyYeHHBIEC PE3yJIbTAThI U JIENaTh BEIBOIBI;

YMEHHUE y4acTBOBATh B YUEOHO-HCCIIE0BATEILCKON padoTe O OHOJIOTHH, SKOJIOTHH U MEIUIIHE,
MPOBOJMMOI Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, ¥ IyOJIUYHO TPEACTABIISATh TOTYYCHHBIC PE3YIbTATHI
Ha YYCHUUYECKUX KOH(EPEHIINsX;

YMEHHUE OIICHUBATh TUIIOTE3bI M TEOPHH O MPOUCXOKACHUH KU3HH, YeTIOBEKa U YEIOBEUECKUX Pac,
0 MPUYHHAX, MTOCIEACTBUIX U CIIOCO0ax MpeloTBPaIleHuUs I100albHBIX H3MEHEHH B Onocdepe;

YMEHHE OCYILECTBIIATH OCO3HAHHBIHM BIOOp Oy aylel mpodecCuOHaAIBHOM ACATEIBHOCTH B 00JIaCTH
OMOIIOTUH, DKOJIOTHH, MPUPOJOIOIB30BAHUS, MEAULIUHEI, OMOTEXHOIOTHUH, TICUXOJIOTHH, BETCPUHAPHH,
CENIbCKOTO XO3S1CTBA, MUIIEBOH MPOMBIIIICHHOCTH, YIITyOJIAThH MO3HABATENILHBIN HHTEPEC, HAallPaBICHHBIN
Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIOIICH MPO(ECCUr U TPOJOJDKEHUE OHOIOrMUECKOro 00pa3oBaHus B
OpTaHu3alMsIX CPEIHEr0 MPO(HECCHOHATHLHOTO U BBICIIETO 00pa3oBaHMsL.



TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne (uudposbie)
i HaumeHnoBaHue pa3aesioB U TeM NPOrpaMMbl Beero Kontpoasn | IIpakTuyeckue 0Bpa3OBATETLHbIE
ble padoThbI padoTbI pecypest
1 buonorus kak Hayka
2 JKuBbIE CHCTEMBI U MX U3yUCHHE
3 buonorus kietku 0.5
4 XUMHYECKash OPraHU3alus KICTKH 10
5 Crtpoenue u pyHKINU KIETKH
6 OOMeH BelIecTB U MPEeBpaIeHIE SHEPTUU B KIETKE
7 Hacnencreennas undopmarius u peanusanus e€ B 9 05
KIIETKE
8 JKU3HEHHBIN [TUKIT KIIETKU 6 1
9 Crpoenue u pyHKIUN OPraHU3MOB 17 15
10 Pa3mHOMXeHMe U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTnka — HayKa O HACJIEICTBEHHOCTH H 9 05
W3MEHYUBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH H3MEHUYHUBOCTH 6 1
14 I'enetnka yemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buortexHonorus v cuHTeTHYEeCKask OMOIOTHS 4
17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

KosnunuyectBo yacos DJIeKTPOHHbBIE
No 11/ HaumeHoBaHue pa3aesioB U TeM Korrpoasrete | Tpakrseckie (uudposbie)
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypest
1 3aposxJeHe U pPa3BUTUE IBOJTIOLIMOHHBIX 4
MPEJICTABICHUI B OMOJIOTHI
2 MHuKpO3BOIIOLHS U €€ PE3YJIbTAThI 14 2
3 Makpo3Boronus U €€ pe3yJibTaTbl 6
4 [IpoucxosxaeHne u pa3BUTHE )KU3HH HA 15 15
3emiie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIIOTCHE3 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOIIEHUAX
6 OpraHU3MOB M HaJJOPIraHU3MEHHBIX CHUCTEM 3 0.5
C OKpYKarolleu cpenou
7 Opranu3Msbl U cpefia OOUTaHus 9 15
8 DKOJIOTHS BUJOB U TMOMYJISIIAN 9 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTNYECKHE 12 05
CHCTEMBI
10 Buocdepa — riobanbHas sKocucrema
11 YenoBek 1 OKpyXkarolias cpena
12 PeszepBHOE Bpemst
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5







MNOYPOYHOE IIVTAHUPOBAHME 10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTpoJbHbIe
padoTbI

IMpakTHyeckue
padoTbI

Jara
U3yYeHUS

JIeKTPOHHBbIE
nudpossbie
o0pa3oBaTejibHbIE

pecypchl

buonorus kak KOMIUIEKCHAsI HayKa M KakK
4acTh COBPEMEHHOI'0 00LIeCTBa

JKuBrle cucTEMBI U X CBOMCTBA

YPOBHeBafl oprann3anus )XUBbIX CUCTEM

Wcropust OTKpBITUS U U3YyUEHUS KIIETKH.
Knerounas teopus

Mertoabl MOJIEKYIIIPHOM U KJIIETOYHOU
6uonorun. [Ipaktuyeckas padora
«3ydeHne MEeTOI0B KJIETOYHOMN
O6uomnoruu (xpomarorpadus,
anektpodopes, nuddepeHnmansHoe
neHtpudyruponanue, I1LP)»

0.5

XUMHUYECKUU COCTAB KIIETKH

MI/IHCpaJ'II)HBIG BEIIECTBA KJICTKH, UX
Ouosoruyeckas poib

OpFaHH'-IeCKI/Ie BEUICCTBA KJIIETKH —
6enku. JlaboparopHas pabota
«O06Hapy>xeHHe OeJIKOB ¢ TTOMOIIBIO
Ka4Y€CTBCHHBIX peaKHHﬁ))

0.5

CaoticTBa, kiaccupukanus u pyHKuuu
OenkoB




10

Opranuyeckue BeIecTBa KIETKH —
YTJIEBObBI

11

OpFaHI/I‘{CCKI/IC BE€IICCTBA KJIICTKH —
JINIIUIBI

12

Hyxkneunosbie kucnotsl. JIHK u PHK.
JlabopaTtopnast padota «VccnenoBanue
HYKJIEMHOBBIX KUCIJIOT, BBIICTICHHBIX U3
KJIETOK Pa3IUYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuuu AT®. [lpyrue
nykieosuarpudocdarsr (HTD)

14

CexBenuponanue JJHK. Metobl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MIPOTEOMHKH

15

MeTo/1bI CTPYKTYpHOM OHOJIOTUU

16

Tunel kierok. [Ipokapuornueckas KieTka

17

CtpoeHnune 2yKapruOTHYECKON KIIETKH.
[IpakTuueckas padora «3yyenue
CBOWCTB KJIETOUYHOU MEeMOpPaHbD»

0.5

18

[ToBepxHOCTHBIN annapar KIeTKH

19

OnHoMeMOpaHHBIE OPTaHOUIBI KIIETKH.
[TpakTrueckas pabota «3yuenue
JABVKCHUSA HUTOIIA3MBI B paCTUTCIIbHBIX
KJIETKaX»

0.5

20

[ToryaBTOHOMHBIC OPTAHOUIBI KIICTKH:
MUTOXOHJIPHH, IITACTHIBL. JlaGopaTopHas
pabota «MccnenoBanue mIa3Mou3a u
JETUIa3MOJIN3a B PACTUTENbHBIX KIETKAX)

0.5

21

HememOpanHbie oOpraHoubl KJIETKH




22

Crpoenue u QyHKIMH spa

23

CpaBHHTEIbHAS XapaKTEPUCTHKA KIIETOK
sykapuot. JlaboparopHas padora
«M3yueHne CTPOCHHUS KIIETOK Pa3InIHbIX
OpPTraHU3MOBY»

0.5

24

ACCUMMIIAIHS U TUCCUMMIISALIUS — JIBE
CTOpOHBI MeTaboan3Ma. THurbs oOMeHa
BemecTB. JlabopaTopHas pabora
«/3yueHue KaTanuTHYeCKONH aKTUBHOCTH
(depMeHTOB (Ha IpUMepe aMuiIa3bl WK
KaTaazbl)»

25

DepMEHTaTUBHBIN XapaKTep peakuui
KJieToyHoro merabonusma. Jlaboparopuas
pabota «M3y4yeHue GpepMeHTaTUBHOTO
paclIerIeHus NEPOKCHia BOJOPOa B
PaCTUTENBHBIX U )KUBOTHBIX KIIETKAaX»

0.5

26

benku-akTuBaTOphl U OENTKU-UHITHOUTOPBI

27

ABTOTpOGHBIN TUII 0OMEHA BEIIECTB

28

dorocunTE3

29

XemocuHntes. Jlaboparopnas pabora
«CpaBHeHme mporeccoB (pOToCHHTE3A U
XEMOCHHTE32

0.5

30

AHa’poOHbIE OpraHu3Mbl. Bub
opoxenus. JlabopaTtopnas pabota
«CpaBHEHHE TTPOIIECCOB OPOKESHHUS U
JIBIXAHHSD)

31

AspoOHBIE OpTraHU3MBI. DTaIIbI
SHEPreTHYECKOro ooOMeHa




OHeprus MeMOpPaHHOIO IpaiueHTa

32 npoTtoHoB. Cunte3 AT®: paborta
npoToHHON AT®-cuHTa3bI
33 Peakumu MaTpuyHOTO CHHTE3
34 TpaHckpunuus — MaTpUYHBIN CUHTE3
PHK
35 Tpaucasus u e€ dTarbl
36 Konnposanue amuHokucior. Poib
pubocom B OmocuHTe3e Oenka
37 Opranuzanus reHoMa y IpoKapuoT U
AYKapuoT
33 MonekysipHble MEXaHU3MbI SKCIIPECCUN
I€HOB Y 3YKapHOT
Bupycel — BHekI1eTOUHBIE (DOPMBI JKU3HU
39 U obnuratHele napasutsl. [IpakTnyeckas 0.5
pabota «Co3aHue MOJeNIu BUPYCa»
40 Bupychsle 3a001eBaHus YeOBEKa,
KUBOTHBIX, PACTCHUN
41 Hanotexnonoruu B 6Moi0ruu u
MeTUIIHE
42 JKU3HEHHEBIN UK KIETKU
43 Matpuunslii cunte3 JJHK
Xpomocomsl. JlaboparopHasi paboTa
44 «3y4eHune XpoMOCOM Ha F'OTOBBIX 0.5
MHKpOTIpernapaTax»
45 JleneHnue KIETKH — MHUTO3
46 Tumnb! knetok. Kapuokunes v IUTOKHHES. 05

JlaboparopHas pabota «HabmoaeHue




MUTO3a B KJIE€TKaX KOHUMKA KOPELIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Peryunsmus ;kM3HEHHOT O LIUKJIA KIETOK

48 OpranusMm Kak eMHOE EJI0e

49 Tkanu pacrenuii. JlJaboparopHas pabora 05
«3y4yeHue TkaHel pacTEHUN» '
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHuas pabora «/3ydeHnue TkaHen 0.5
KUBOTHBIX)»
Oprasbl. CucTeMbl OPraHoB.

51 JlaboparopHas pabota «/3yuenue 0.5
OpraHOB LIBETKOBOT'O PACTECHHSDY

52 Ornopa Tena OpraHu3MoB

53 JIBuKEeHNE OPraHu3MOB

54 [TuTanue opraHn3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4eioBeKa

56 JIpIxaHue OpraHu3MoB

57 JlpIxaHue NO3BOHOYHBIX )KUBOTHBIX U
yesoBeKa

58 TpaHCOpPT BEIIECTB y OPraHM3MOB

59 KpoBeHocHasi cucteMa mo3BOHOUHBIX
KHUBOTHBIX U YeJIOBEKa

60 Beinenenue y opraHuzmMoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHast cuctema yenoBeka




Pa3npaxxumMocTs 1 perysinus y

63
OpraHu3MOB

64 ['ymopanbHast peryasiuus v S3HIOKpUHHAs
CUCTEeMa KUBOTHBIX U YEJIOBEKa

65 ®DopMBbI Pa3MHOKEHUST OPraHU3MOB

66 [TosoBoe pazMHOXKEHHE

67 Meiio3s
l'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JTabopaTopHas paboTa 0
«/3yueHue cTpoeHUs MOJOBBIX KJIETOK Ha >
TOTOBBIX MUKpOIpenapaTax»

69 WNuauBuayanpHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3

20 3akyajKa OpraHoB U TKaHEH U3
3apOJIBIIIEBHIX JIUCTKOB
Poct u pa3zBuTHE KUBOTHBIX.

7 JlaGopatopHas pabota «BrisiBieHne
NIPU3HAKOB CXOJICTBA 3apOIbIIIECH 05
MIO3BOHOYHBIX JKUBOTHBIX)

Pa3zMHOXkeHUE 1 pa3BUTHE PACTEHUN.

79 JlaGopaTtopHnas pabora «CtpoeHue 05
OpraHOB Pa3MHOYKEHHSI BBICIINX '
pacTeHU»

73 HcTopust cTaHOBIICHHS M Pa3BUTHS
TeHETUKHU KaK HayKH

74 OCHOBHBIE TIOHSITHSI U CUMBOJIBI 05

reretuku. JlaboparopHas pabora




«/Ipo3oduia kak 00bEKT FTeHETUIECKUX
UCCIICJOBaHUID)

3aKOHOMEPHOCTHU HACIeJIOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpeuuBanue. [Ipakrnyeckas padbora

75 | 1 0.5
N3yuenue pe3ynbraToB
MOHOTHOPHUAHOTO CKPEIIMBAHUS Y
Jpo30ub"

76 I{uTomorunueckre OCHOBBI 1
MOHOTHOPHUIHOTO CKPEIIIMBAHMS

77 AHanu3upyolee CKpeliBaHue. 1
Henonnoe nomMmuanpoBanue
JluruOpuiHOe CKpeIuBaHue.

78 [Ipaktrueckas pabora «3yuenue 1 05
PE3yIBTaTOB TUTHOPHIHOTO '
CKPEIIUBAHUS Y TPO30(HITBD)

79 [{utonornyeckre OCHOBBI TUTHOPUTHOTO 1
CKPCIIUBAHHSI

80 CuenneHHoe Hacae10BaHuEe IPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIEICTBEHHOCTH 1

82 I'eneruka nona 1

83 T'enoTnn kak neJI0CTHAsI CUCTEMA 1

84 I'eneTuueckuiit KOHTPOIb PA3BUTHS 1
pacTeHUi, )KUBOTHBIX U YeIOBEKa

85 M3MeHunBOCTh NpHU3HAKOB. BUibl 1
W3MEHYHMBOCTH

86 MonudukarmonHas I3MEHYHBOCTh 1




87

BapuanuuoHHbIN psl 1 BapUaLlMOHHAS
KkpuBas. JlabopaTopHas pabora
«HccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHON U3MEHYUBOCTH.
[TocTpoeHue BapuamOHHOTO psifa U
BapHUAIlMOHHON KPHUBOW»

0.5

88

I'eHOTHIIMUECKAs N3MEHUNBOCTb.
KoMOunHaThBHAs N3MEHYHUBOCTE

89

MyTtaunoHHasi U3MEHYUBOCTb.
[IpakTuueckas pabora « MyTtauuu y
Tpo30¢hUiIbl (Ha TOTOBBIX
MHKpOIIperapaTax )»

0.5

90

3aKOHOMEPHOCTH MYTAl[HIOHHOTO
npoiiecca. JNUreHeTUKa 1 3IUIeHOMUKaA

91

I'enernka uenoBeka. [IpakTuueckas
paborta «CocraBiieHre U aHAIN3
POAOCIOBHOIN

0.5

92

Metoabl METUIIMHCKON TEHETUKH

93

3HaueHue MCI[HHHHCKOﬁ T'€HCTUKHU B
NpeaoTBpPAlICHHUU U JICHCHUU
FeHEeTHYECKHX 3a00JI1eBaHUI YelIoBeKa

94

OCHOBHBIE IIOHATHUS CCJICKIIUU.
JlaGopaTtopHas pabota «M3yueHnue copToB
KYJBTYPHBIX PACTEHUN U IOPOJ
JIOMAIITHUX KUBOTHBIX)

0.5

95

MeTto/1b1 CeeKIIMOHHON paboThI.
JlaGopaTtopnast pabota «3ydenune
METO/IOB CEJIEKIIUN PACTCHUI»

0.5




JlocTr>KEeHM s CEeleKIIMK PACTEHUN U

96 *UBOTHBIX. [IpakTyeckas pabora 1
«ITpuBHBKa pacTeHUI»

97 CoxpaHenue, H3y4eHHE U UCTIOIb30BAHUE 1
TeHETHYECKUX PECYPCOB
buorexHonorus Kak Hayka U OTpacib

98 npou3BojicTBa. [IpakTdeckas pabora 1 0.5
«3yuenue 00bEKTOB OMOTEXHOIOTUID)

99 OcCHOBHBIE HATIPABJICHUSI CHHTETUIECKOM 1
Ouosnoruu

100 XpoMOCOMHas ¥ TeHHAsI HH)KSHEPHUs

101 MeauiuHCKIe OMOTEXHOIOTHH

102 PesepsHbiit ypok. IToBTOpeHue, 1
000011eHre, cCHCTEMATH3AIMS 3HAHUI

OBUIEE KOJIMYECTBO HACOB I10 102 135

I[TPOI'PAMME




11 KJIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
W Tema ypoxka Beero Kontponbnsie | IIpakTuyeckue fllsyqennﬂ ﬁﬁiﬁosmenbnue
padoTbI padoTbI pecypest
1 OpomtonmonHas Teopus Y. [lapuna 1
5 JIBHOKyIIIME CHUJTBI 3BOJIFOLIMY BUAOB 1O Y. 1
[HapBuny
3 Bopr0Oa 3a cymecTBoBaHme, 1
€CTECTBEHHbIN U UCKYCCTBEHHbIN O0TOOP
4 DopMUPOBAHHE CUHTETHYECKON TEOPUH 1
ABOJIIOLUH
5 DTarbl HBOTIOIIMOHHOTO TpoIecca: 1
MUKPO3BOIIOLUS U MAKPO3BOIOLUS
6 [onmynsuus — sneMeHTapHas eIUHUIA 1
HBOJIIOLMH
3aKOH reHeTHYeCKOoro paBHoBecHs k.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabora «BbisiBIeHNE U3MEHYUBOCTH Y '
oco0eit 0IHOTO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOIOIHH 1
9 OddexT ocoBarens. Ipdekrt 1
OYyTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. M3oa0nu NOmyisiui: 1
reorpaduueckasi, OnoJIorudecKas
11 EctecTBeHHbII1 0TOOp — HanpaBISIOLINI 1
(bakTop IBOJIIOITUU




12

[TosoBoit oTGOP

13

[IpucrocobaeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIIOIHH.
JlaGopaTtopHnas pabora «3ydyeHue
apoMop(}030B U HIMOAATITAIIUH Y
pacTeHH U )KUBOTHBIX)

0.5

14

[Ipumeps! mpucmocoOeHnt y
OPraHU3MOB: MOP(OIOTUUECKHE,
¢duznonoruueckrue, OMOXUMHUYECKUE,
nosefeHuyeckue. Jlabopatopnas padora
«IIpucnocobyieHus: OpraHu3MoB U UX
OTHOCHTENbHAs LeNIeCO00Pa3HOCTh

0.5

15

Bun, ero kpurepuu u CTpykTypa.
JlabopaTtopHast pabora «CpaBHeHHE
BUJIOB IO MOP(OJIOTUIECKOMY
KPUTEPUIO»

0.5

16

CrpykTypa BUIa

17

Bunoob6pazoBanue kak pe3yabTaT
MUKPOIBOJTIOITUT

18

CBs13b MUKPORBOJIIOLIUU U
SMUIEMUOJIOTHH

19

Maxpoasosmtonus. [TarieoHTonornueckue
MCTOJBbI U3YUYCHUA 3BOJIIOITUN

20

buoreorpaduueckne MeToIbI U3yUEHUS
SBOJIIOLIUU

21

DOMOPHOIOTHYECKHE U CPAaBHUTEIHHO-
MOP(}HOIOTHUECKHUE METO/IbI U3YUCHHUS
SBOIIOLIAA




MonexkynsipHO-TEHETUYECKHUE,

22 OMOXMMHUYECKHE U MATEMATUUECKUE
METO/Ibl U3YUECHHUS IBOJIOLIUN

23 OO01mure 3aKOHOMEPHOCTH IBOJFOIHH

24 AJlanTuBHas paguaus.
HepaBHOMEPHOCTH TEMITOB 3BOJIIOLIUH

o5 HaydHbIe THITOTE3BI POUCXOKICHHS
YKU3HU Ha 3emiie

26 JloHay4HBIE IPEICTaBICHUS O
3apOKICHUY JKU3HH

97 OCHOBHBIE dTaITbl HEOPTAHHYECKON
HBOJTIOLIUU

28 ['unoTessl 3apoKIeHNS )KU3HU
Wcropust 3emii 1 METOTBI € H3yUeHUS.

29 JlabopaTtopHas pabora «M3yuenue u 0
OTIMCAaHHE UCKOITAEMBIX OCTATKOB °
JPEBHUX OPTaHU3MOB)

30 HauanbHbie 3Tansl OpraHuuecKon
HBOJTIOLINT

31 DBOITIONINS DYKApUOT
OcCHOBHBIE 3TaIlbI SBOIIOLIUN

39 pacturenbHOro Mupa. [IpakTudeckas 05
pabora «M3yuenne ocoOeHHOCTEH '
CTPOCHUS PACTEHUH Pa3HBIX OT/EIIOB)

33 OCHOBHBIE ATaIbI BOJTFOIIH )KHBOTHOTO

Mupa




OBoronus )KUBOTHBIX. [IpakTuyeckas

34 pabora «3yueHune ocoOeHHOCTEH 0.5
CTPOEHUS TO3BOHOYHBIX JKUBOTHBIX)

35 PazButue xu3Hu HA 3eMJie 110 Hpam U
neproaam

36 MaccoBble BBIMUPAHUS —
HKOJIOTHYECKUE KPU3HUCHI IPOIILIOTO

37 CoBpeMeHHbIN FKOIOTMUECKUN KPU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHast CHCTeMa OPraHHYECKOTO
IPOIILIOTO

39 OCHOBHBIE CUCTEMATHUECKUE IPYTIIIBI
OpraHu3MOB

40 AHTpOII0JIOTHS — HayKa O YelIOBeKe

41 PazButne npencrasieHnii o
MIPOMCXOXKICHUH YEIIOBEKA
Mecro denoBeka B CUCTEME
opraHuueckoro mupa. JJaboparopuas

42 pabora «13yuenune ocobeHHOCTEN 0.5
CTPOEHUS CKeJIeTa YeJIOBEKa, CBSI3aHHBIX
C TIPSIMOXO’KICHUEM)

43 JIBuoKy1IMe CUiIbl aHTPOIIOTeHe3a

44 CootHorleHne 6MOJOTHYECKUX U
COLIMATILHBIX (DAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJJMM AaHTPOIIOTeHE3a

46 [TaneoreneTnka 1 MajgeoreHOMHUKA

47 DBOITIOLIMS COBPEMEHHOTO YelloBeKa




48

Yenoseueckue pacsl. [IpakTudeckas
pabora «M3yueHue sKOI0rHYECKUX
aJlanTalui 4eJI0BeKay

0.5

49

MC)KI[I/ICI_[I/IHJII/IHapHBIC METOAbI
AHTPOIIOJIOTUH

50

3apoxACHUE U PA3BUTUE SKOJIOTUU

o1

MeTtonel 3xonoruu. JlabopaTopHas
pabora «M3yuenne MeTo0B
HKOJIOTHYECKUX UCCIICTOBAHMIDY

0.5

52

3HadeHne DKOJIOTHYECKUX 3HAHUHT IS
YeroBeKa

53

DKonorunyeckue paKTopsl

54

AbuoTtnueckue paxkropbl. CBET Kak
sKkosiornueckuit paxkrop. JJaboparopuas
pabota «BolsiBneHne npucrnocodaeHui
OPIraHU3MOB K BIIMSIHUIO CBETa»

0.5

55

AOuoTtudeckue Gpaktopsl. TemrepaTypa
KaK KOJIOTHYECKU (paxTop.
JlaGopaTtopHast pabota «BrisiBneHue
MPUCTIOCOOICHHI OPTraHU3MOB K
BIUSHUIO TEMIIEPATYPBD»

0.5

56

Abuotnueckue pakTopsl. BiaxHocTh
KaK 3KOJIOTUYECKHI QakTop.
JlaGopatopHasi paboTa « AHaTOMHUYECKHE
0COOEHHOCTH PaCTeHUI U3 pa3HBIX MECT
OOUTaHUSD)

0.5

57

Cpenapbl oOuTaHUs OPraHu3MOB

58

buonornyeckue putMbl




59

XKuznennsie popMbI OpraHu3MoB

60 BuoTtnueckue hakTopsl
3HaueHre OMOTUYECKUX B3aUMOICUCTBUI

61 JUISL CYIIECTBOBAHMS OPTaHU3MOB B cpeJie
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKU
TIOITYJISIITAT
OCHOBHBIE TIOKA3aTEIH MOIYJISALNU:

63 YUCJIIEHHOCTb, TNIOTHOCTH, BO3PACTHAS U
MI0JIOBAsI CTPYKTYypa
OCHOBHBIE TIOKA3aTEIH MOIYJISALNU:

64 POX1aeMOCTh, PUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIHH

65 DKkonorudeckasi CTpyKTypa MOMyJISIuU

66 JlmHaMuKa OMyYJISIAN U €€ peTyJIsIus

67 KpuBsie pocTa 4nCIIEHHOCTH TOMYJISIIHH.
KpuBbie BbDKUBaHHMS
DKkonoruyeckas HUIIA BU/A.

68 JlaGoparopHas paboTa 05
«[IpucnocobneHns ceMsiH pacTeHUI K '
pacceeHuIo»

69 Bug xak cucrema nonysnsiuui

20 3aKOHOMEPHOCTH MOBEICHUS U MUTpalui
YKHUBOTHBIX

71 Coo0111ecTBO OPraHu3MOB — OHOIIEHO3

72 DKocucTemMa Kak OTKpbITasi cucTemMa

73 KpyroBopoT BEIIecTB 1 MOTOK SHEPTUH B

9KOCUCTEMC




74

OCHOBHBIC IOKA3aTCIN DKOCHCTEMEBI

75 DKOJOTN4YECKHE TUPAMUJIbI

76 N3menenus cooO111ecTB — CyKIECCUU
[IpupoaHbIe IKOCUCTEMBI. DKOCUCTEMBI

77 03ep U PeK. DKOCUCTEMbI MOPEH U
OKEaHOB

78 [TpupogHBIE YIKOCUCTEMBI. DKOCHCTEMBI
TYHJAP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIIOT€HHBIE 3KOCHCTEMBI
Yp6oskocucremsl. [IpakTrueckas pabora

80 «3yueHue u onucanue 0.5
ypOO3KOCHUCTEMBD»
3akoHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHN3MOB
B DKOCUCTEMax
MexaHu3Mbl BO3IEWCTBHUS 3arps3HEHUN

82 pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISILIUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmiennanerapaas
o0osnouka 3emiu

84 VYuenne B. . Bepranckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
6uochepst

36 KpyroBopoTs! BemiecTs u
OMOTEOXUMHYECKHUE ITHKITBI

87 3oHanbHOCTH OMocheprl. OCHOBHBIE

OMOMBI CyIIH




88

YcroitunBocTs 6nochepsr

89 DKOJIOTUYECKHE KPU3UCHI U UX TPUUUHBI

90 BoszneticTBue dyenoBeka Ha buocdepy

o1 AHTpPOIIOT€HHOE BO3/IECTBHE Ha
PaCTUTEIbHBIN U )KUBOTHBIM MUD

92 OxpanHa mpupoIbI

03 OCHOBHBIC TPUHIIHITBI YCTOHYHBOTO
pa3BUTHUS YEIIOBEYECTBA U IIPUPOJIBI
ParronanbHOE PUPOAOIIOIE30BAHUE U

94 COXpaHEHHE OMOIIOTUYECKOTO
pazHooOpa3zus 3eMiu

95 Ob6006menne o Teme « MUKpPOIBOIIONHUS
U €€ pe3yJIbTaTbD»

9% O6o0611eHne 1o Teme «MaKkpo3BOTIOLNS
U €€ pe3yJIbTaThI»

97 O6o061enue o Teme «lIpoucxoxnenue
¥ pa3BUTHUE KU3HH Ha 3eMIIe»

08 O6006menue no teme «lIpoucxoxaenue
YeJI0oBeKa — aHTPOIIOTCHE3)

99 O06o00611eHME 110 TeMe «DKOJIO0Trus — HayKa
0 B3aUMOOTHOIIICHHUSIX OPraHU3MOB)

100 O6006menue o Teme «OpraHu3Mbl 1
cpena OOUTaHUS

101 O60611eHne 1o Teme «DKOJIOTUs BUIOB U
TOMYJISLIHIA

102 O606menue no teme «bruochepa —

rj100ajibHasg SKOCUCTEMA)




OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102

7.5







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYHEHUKA

* buonorus, 10 knacc/ Ilaceunux B.B., Kamenckuii A.A., Py6iioB A.M. u apyrue;
nox penakuueit [laceunuka B.B., Akunoneproe odiiectBo «M31aT€a6CcTBO
«IIpocsemenue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py61ioB A.M. u
npyrue; moa peaakuuent [laceunuka B.B., AkiimonepHoe o0111ecTBO
«M3narenbcTBO «IIpocBemienney

* buonorus. buonorndyeckue cuctemsl u nporiecchl, 11 kinace/ Tepemos A.B.,

ITerpocosa P.A., O01iecTBO ¢ orpaHu4eHHON O0TBETCTBEHHOCTHIO « MOL]

MHEMO3HHA»

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH

HUHTEPHET



Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM NMOAMMCHIO

MYHULUUNAJNTbHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE 09.11.24 07:50 CepTucmkat 00ED5C1DEASA3BE3D83AE4BB0584A820
YUYPEXXAEHUE CPEQHASA OBLLLEEOBPA3OBATEJIbHASA LLUKOJIA N2 33 UMEHU (MSK)
3AYPBEKA KAJIOEBA, CaHakoeBa JlnaHa MuxaiiioBHa, upexktop




