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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yaebHomy npenmery "buonorus” (ganee - 6M070THs) HAa YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit ®enepanumn»y, @I'OC COO, Konnenmwm mnpenoaBaHus
yueOHoro npeamera «bruonorus» u OCHOBHBIX MOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYueobnsii npenMer «buomorus» yrayonéaHoro ypoBHsS uszydenus (10—11 xkmaccer)
SIBIISIETCS OJTHUM M3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcTecTBeHHO-HAYYHBIC MPEIMETHD.
Cormacao mnonoxenusiMm OPI'OC COO mnpodwiibHble y4eOHBIC TNpPEIMEThI, H3y4daeMble Ha
yriayOaEHHOM YpOBHE, SBISIOTCS criocoboMm muddepeHnuanuu o0yueHusl Ha YpPOBHE CPEIHETrO
olmiero oOpa3oBaHMsl M MPU3BaHBI 00ECNEUYUTh NMPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHM,
CpeIHMM OOLIMM, CpelHUM NpPOoPECCHOHATBHBIM U BBICHIMM O0pa3zoBaHueM. B To ke Bpems
KOKIBIA U3 3TUX YYEOHBIX MIPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIUTATENBHBIX U PA3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpodopueHTanuei
0o0y4Jaromuxcsi U CTUMYJIUPOBAaHWEM HHTEpeca K KOHKPETHOW 00JIacTH HAy4yHOro 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O LEIH U 3a1a4ax
u3y4eHus yueOHoro npeamera «buonorusp Ha yriyon€HHOM ypOBHE, ONpeemseT 00s3aTeabHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEpKAHUE, €ro CTPYKTYypUpOBaHHE IO pas3jieiaM U Temawm,
pacrmpeziefieHue 1Mo KilaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C yd4€TOM MEXKIIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKH Yy4eOHOIro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo O6MONOTHHM pealn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3YYE€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWMs,
Onmaromaps 4yeMy [pPOCMATpPHBACTCS  HAMNpPaBICHHOCTh HAa  MOCJHEAyIoUlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTUPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTUUECKOTO MBIIUICHUS, TPEICTABICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMTaHUE OEpPEKHOI0 OTHOLIEHHUS K OKpyXarolled mnpupogHou cpene. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenMera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K mIaHUpPYEeMbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pedynbrataM oOydeHHs U B (GOPMUPOBAHUU OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
JESTEIIbHOCTH O0Y4YarolUXCsl MO OCBOEHHUIO COJIEp’KaHUsl OMOJIOrMYECKOro oOpa3oBaHUs Ha
YpOBHE CpeZiHero oo01ero oopazoBaHusl.

VY4eOHnblii npeamer «buonorus» Ha ypoBHE cpeAHero o0Iiero oOpa3oBaHHUs 3aBeplIacT
Ounonoruueckoe oOpa3oBaHUe B MIKOJE U OPUEHTHPOBAH Ha paCIIMpEHUE U yriayOleHne 3HaHui
0o0ydJaromuxcsi O >KUBOW TIPUPOJE, OCHOBAX MOJEKYJISIPHOM U KJIETOYHOM OHOJIOTHH,
ASMOPHUONIOTUN U OMOJIOTUU Pa3BUTHS, T€HETHKH, CENEKIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYCHUS U YKOJIOTHH.

Nzydenue yuebHOrO peamera «buonorus» Ha yrayOJIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOYYalOIIMXCSl K IOCJIEAYIOIIEMY IOJyUYEHHUI0 OMOJIOTMYECKOro oO0pa3oBaHUs B
By3aX W OpraHU3allUsAX CpeHEero npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAep)KaHUs
COCTaBJISIET CUCTEMa OMOJIOTMYECKUX 3HAHUM, IMOJYYEHHBIX MpPU HU3YYEHHH OOydarolIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3efoB OHOJIOIMH Ha YPOBHE OCHOBHOTO OOIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTY4aloT pa3BuTUE. Tak, pacIMpeHsl U yriyOaeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JOMOJHHUTEIbHO BKJIIOYEHbI OHOJOTMYECKHE CBEIEHUS
MPUKJIATHOTO M TMOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI NS
nocieayrouero Bpioopa npodeccun. BosmokHa Takke MHTErpanus OMOJIOTMUYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMHU 3HAHHSIMHU, MTOTYYCHHBIMU 00yJaIOMIUMUCS MTPU U3YUCHUN (PU3UKHU, XUMHH,
reorpaduy ¥ MaTEMaTUKH.
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Ctpyktypa mporpamMmbl 1o ydeOHOMy mpenMery "buonorus" oTpakaeT CHUCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K U3ydeHHIo Ouonoruu. COrjJacHO UM, H3y4daroTCs
CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTEePHBIC JIJISl )KUBBIX CHCTEM Pa3HOr'0 YPOBHS OpraHU3allHH,
OBOJIIOIIMMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpPaHCHHs] OHMOJOTHYECKOro pazHooOpas3us
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHUOJIOTUN U OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJIOTUN U CHHTETUYECCKON
OMOJIOTHH, AaKTyaJIM3UPYIOTCS 3HAHUS OOYdYaloIIMXCsS IO OOTaHMWKE, 300JIOTMH, aHATOMUH,
¢dusnonornu venoeka. B 11 kitacce M3y4yaroTcsi SBONIOIMOHHOE yYUYEHUE, OCHOBBI YKOJIOTHH H
y4eHue o ouocdepe.

VYuebubiii mnpeamer «buomorus» mTpu3BaH O00ECIEYUTH OCBOCHHE OOYyYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, WJCH, NPUHIMIIOB M IIpaBWJ, JCKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHUH, MHOT000pasuu u
OCOOEHHOCTSIX KJIETKH, OpraHW3Ma, IOMYJSIHUH, OWOIEH03a, SKOCHCTEMBI, O BBIJAIOIIUXCS
HAYYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX HCCIICJIOBAHHUSIX B OHOJIOTHH, TPUKIATHBIX aCIEKTax
Ouoslornueckux 3HaHWi. J[JIg pa3BUTHS W MOJJEPKaHUsSI WHTEpeca 00ydaromuxcs K OMoaoruu
HapsITy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUIECKOTO MaTepraiia B COACPKAHUH MTPOTPAMMEI T10
OMOJIOTUHN TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTAHOBIICHUS W Pa3BUTHUSL TOW WM MHOU
obsacti OMOJIOTUH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B PEHICHUE BaXKHEUIIINX
OMOJIOTMYECKUX U AKOJIOTHYECKUX TTPOOIIEM.

Lens nzyuenus ydyebHoro npeamera «buonorus» Ha yriayOn€HHOM ypoOBHE — OBIAJCHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
Pa3HOTO paHTa U NMPUOOPETEHNE YMEHUHN HMCIIOJIb30BATh 3TH 3HAHUS B (JOPMUPOBAHUU HHTEpECa
K omnpenenéHHoi o0sacTu mpodecCHOHAbHON NeATeIbHOCTH, CBS3aHHOW C OMOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS ISl TPOJOJHKCHUS OMOJIOTHIECKOr0 00pa3oBaHUsl.

Joctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyonéHHOM ypoBHE
o0ecreunBaeTCs peleHrueM CIeAYIOIMMX 3a/1ayu:

ocBoeHHE OOy4YaloIIMMHUCA CUCTEMbl  OHOJNIOTMYECKUX  3HAHW: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIHMSAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U IpaBUiax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYH0 KapTMHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIUs, B,
OouoreorieHo3, Ouochepa); O BBIIAIOMIMXCS OTKPBITUSAX U COBPEMEHHBIX HCCIEJIOBAaHUAX B
OuoJIoruy;

O3HAKOMJICHHE  OOYyYaroIMXcsi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOBL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISIpHOW U KIETOYHON OMoJioruu,
AMOPHONIOTUN U OWOJIOTUU PA3BUTHS, TEHETHKU U CENEKIUH, OMOTEXHOJOTHH U CHHTETHYECKON
OMOJIOTHH, TAJCOHTOJOTHUH, OSKOJOTHM), METOJAMH  CaMOCTOSITEIBHOTO  MPOBEIACHUS
OMOJIOTUYECKUX HCCIENOBaHU B JabopaTopuu U B Tmpupojae (HaOmOaeHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIM3UPOBATH U
WCIIOJIH30BaTh OMOJIOTUYECKYIO0 HH(OPMAIIUIO; TIOJIB30BATHCSI OMOJIOTHYECKON TEPMUHOJIOTHEN 1
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXAY pa3BUTHEM OHOIOTMM U  COLHUAIBHO-
SKOHOMUYECKUMH U HKOJOTHYECKUMH TMpoOjeMaMy 4YeJIOBEYeCTBA; OIEHWBATH IOCIEACTBUS
CBOCH JEATENILHOCTH 10 OTHOIIEHUIO K OKPYXAloIIed MPHUPOAHON cpene, COOCTBEHHOMY
3MI0POBBI0O W 3JIOPOBBIO  OKPYKAIOIIUX JIFOACH; OOOCHOBBIBATH M COOMIOATH  MEPHI
npodunakTUKu HHQEKIIMOHHBIX 3a00JIeBaHMi, MpaBuiIa MOBEICHUS B MPUPOJIE U 0OeCTIeUeHHS
0€30MacHOCTH COOCTBEHHOW JKMU3HENESITEIIbHOCTH B UPE3BBIYANMHBIX CHUTYyaIUSX MPUPOIHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE HAy4YHBIE OTKPBITHUS B 001acTd
OHOJIOrHH;

pa3BUTHE y O0YYAIONINXCS WHTEIUIEKTYyallbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIJIAIONIMMUCS OTKPBITHSIMUA M COBPEMEHHBIMHU HCCIICIOBAHUSIMH B OHMOJIOTHH,
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pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIeIO0BaHusl, MPOBEIEHUs
OKCMIEPUMEHTATBHBIX HCCIECIOBAHUM, pEIMIeHUS OMOIOTHYECKUX 3a7ad, MOJCITHUPOBAHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJC B IEIOM H K
OTIENbHBIM €€ O00BbeKTaM U SBJICHUAM; (OpMHpPOBAHME SKOJIOTMYECKOH, TIe€HETHUYECKON
TPaMOTHOCTH, OOMICH KyJIbTYphI MOBEIACHHS B TPHUPOJIC; WHTETPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJaAIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOAOIOIE30BAHUN
(cobmroneHne TmpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, JIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0POBBSl U 3/0POBBSl OKPY)KAIOUIMX JIOAEH (COONIONEHHsT Mep
npodunakTuku  3aboneBaHuii, oOecriedeHne  OE30MACHOCTH  KHU3HEACSITEILHOCTH B
YpEe3BbIYANHBIX CUTYAIUSX MPUPOJHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOTUYEeCKUX 3HAHUN U YMEHUH B TIOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBMM JUIi OCO3HAHHOIO BbIOOpa OOYYaIOUMMUCS WHIUBUIYaJIbHOU
0o0pa3oBaTeNbHONl  TPAaeKTOpUH, CHOCOOCTBYIOUIEH MOcCienymomeMy IpodhecCHOHATbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUU C HWHIWBHAYAJIbHBIMH HHTEpPECAMU M TOTPEOHOCTSIMU
peruoHa.

OOmiee 4YUCIIO YacoOB, OTBENEHHBIX HAa HM3Y4YCHHE OHMOJIOTMM HAa YTIIyOJCHHOM YPOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIemo).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CpPEeACTB OO0yudeHuss OUOJIOTUH
OCYILECTBIISICTCSI C YUETOM CIEIU(PHUKU €ro COJCpKaHWUsS M HAMPaBICHHOCTH Ha MPOJOJDKCHHE
Ounonoruueckoro oOpa3oBaHHs B OpraHU3alUSAX CpeIHero NpodecCHOHAIBLHOTO U BBICHIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIIOBHEM IMPH OO0Y4YEHUH OMOJIOTMU Ha yriyOJIEHHOM ypOBHE SIBJISETCS
NpoBeIeHUE JIA0OPAaTOPHBIX M TpakTHUecKkux pabor. Tarxke ydacTHe oOydarommxcs B
BBIMIOJTHEHUH TMPOEKTHBIX M y4eOHO-UCCIIEOBATEIbCKUX paboT, TeMaTHKa KOTOPBIX
ONpEEIsAeTCS YYUTEIIEM Ha OCHOBE MMEIOIIMXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.
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COJAEPKAHUE YYEBHOI'O ITIPEJIMETA

10 KUIACC

CopepxaHue IPOrpaMMbl, BBIIEICHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJapcTBeHHOM uToroBout arrecranuu (I'A).

Tema 1. Bnosorus kak Hayka

CoBpeMmeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BUTHs OMOJIOTMH.
Buonornyeckne Haykn M u3ydaeMble UMH TpobOiembl. DyHIaMEHTaJbHbIC, MPUKIAIHBIE H
IIOHUCKOBBIE HAYYHbIE UCCIIEIOBaHUs B OMOJIOTHH.

3HayeHue Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBszaHHble ¢ Ouosorumeil. 3HaueHue OHOJIOTMHM B HPAKTUYECKOM
JESATEIIbBHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJBIL.

JleMoOHCTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apseit, I
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. W. Basumios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C APYTMMH HayKamm», «CructemMa OMOIOrHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMer u3ydeHus ounosnoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKpBITOCTb, CaMOOpraHU3alus, CaMOBOCIIPOM3BEIECHHUE, Pa3APaXKUMOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIM, MOMYJISIUMOHHO-BUA0BOM, SKOCUCTEMHBIN (6MOTreO1IeHOTUYECKHI),
6uocdepHsbiil. IIpoueccsl, Npoucxoase B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH >KUBOTO.
Kuzsp kak popma cymectBoBaHus Matepuu. Hayku, nsydaromye KUBblE€ CUCTEMBl Ha pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenune xuBbIX cucteM. Meroapl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeraaHanu3. [loHaTue o 3aBUCMMOM U HE3aBUCHUMOU
nepemeHHoil. IlmanmpoBanme skcnepumenrta. [loctaHoBka M mpoBepka rumnote3. Hynesas
runote3a. [loHsTHE BBIOOPKH U €€ H0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. [IpUUMHbBI HCKa)KeHUSl pe3ylbTaTOB KCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «bHONOrMYeckne CUCTEMBI»,
«CBoiicTBa KMBOW MaTepum», «YpOBHU OpraHu3alluyu KUBOH npupoab», «CTpoeHue KUBOTHON
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBI OpraHOB  YEJIOBEYECKOTO  OpPraHHU3May,
«buoreonenosy», «buocdepar, «MeToabl U3yUeHUs KUBOU IPUPOABD.

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE AJIs IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IIPU M3YUYEHUU JKHUBBIX
CHUCTEM.

Tema 3. brnosnorus KjieTku

Knetka — cTpykTypHO-(GYHKIIMOHATbHAS €IWHULA >KMBOTO. VICTOPUS OTKPBITHUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

Metoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOrMH: MHUKPOCKONMS, Xpomarorpadus,
aNeKTpodope3, METOA  MEUEHbIX aTroMoB, Au(depeHnrnaIbHoe LEeHTPUPYTUPOBAHUE,
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KyJIbTUBHUPOBAaHUE KJIETOK. M3yueHue @uKCUpoBaHHuIX KiemoK. DICKTPOHHAS MHUKPOCKOIHUSL.
Kongokanvnasa mukpockonus. Bumanvhoe (npusicuznennoe) uzyyeHue Kiemox.

JdemoHcTpaunu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IIBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmumpl 1 cxeMbl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIA MHUKpPOCKOI», «McTopus
pPa3BUTHS METOJIOB MUKPOCKOIIUIY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaTbl PACTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHbIX KIETOK.

IIpakTuyeckass padora «l3ydeHue METONOB KJIETOUYHOH Oumosioruu (Xpomatorpadmus,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHL. Boga u e€ ponp
KaK pacTBOPUTENS, pPEareHTa, y4yacTue B CTPYKTYPUPOBAHUM KIIETKH, TEIIOPETrYJISALNH.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJIOrnyecKast pojib. Poilb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BelECTBA KJIETKU. bruonoruyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenKoBOW MoiieKyunbl. llepBuduHas cTpykrypa Oenka, MmenTHIHAsS
CBs3b. BTOpuuHas, TpeTuuyHasi, 4yeTBepTHUYHAas CTPYKTypbl. JleHatyparus. CBoicTBa OENIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUU 0€TKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapubl, IuUcaxapuibl, OJIUTOcaxapuibl M moiucaxapuabl. OOmuin
IUIaH CTpPOEHUsT U (U3UKO-XMMHUYECKHE CBOMICTBa YyriieBoAoB. buonoruueckue ¢ynkuun
YIJIEBOJIOB.

Jlummael.  TmapoduneHO-rHapOodoOHBIE  cBoiicTBa.  Knaccupukanmuss — TUMHIOB.
Tpurnmuuepuasl, Gochonunuabl, BOCKU, crepouibl. buonornyeckue pynkuun nunuaos. Obume
CBOMCTBa OHMOJIOTMYECKUX MEeMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJTHK n PHK. Ctpoenune HykienHoBBIX KucioT. HykieoTuusl.
[Tpunuun xkomruiementapHoct. I[lpaBuno Yapradda. Crpykrypa JIHK — nBoitHas crupais.
Mecronaxoxaenue u ononorndeckue ¢pynkmu JHK. Bugst PHK. @ynkunn PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B Moiekyse AT®. buonornueckne
¢ynkunmn  AT®. BoccraHoBieHHBIE TMEPEHOCUYHKH, UX (QYHKIUHU B KIeTKe. /[pyeue
HyKneozuompugocpamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosnorus: OMOXUMHUYECKHE M OMOPHU3UYECKHE MCCIIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Modenupoeanue cmpykmypvl u @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepruiti Ousaiin u opeanuyecKuti CuHme3s O6UOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JleMoHCTpanun

[Toptpetsr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnipenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOIEH,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuel u cxembl: «llepuoguyeckass TabauIa XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3aMoB», «CTpoeHHE MOJEKYJIbl OenKay,
«CTpyKTypBhl OEIKOBOW MOJIEKYJNb», «CTpOCHHE MOJEKYJ YIJIEBOJOB», «CTpOeHHE MOJICKYJI
munuaoBy, «HyknennoBbie kucinote», «CtpoeHue mosekyisl ATO».

O6opynoBaHue: XuMUYecKas 1ocyia 1 000py10BaHUE.

JlaGopaTopHnas pa6ora «O6HapykeHue OeNKOB C IOMOIIbI0 KAaUeCTBEHHBIX PEaKIUii».

JladopaTopnasi pa6ora «lVcciemoBanue HyKJIEHHOBBIX KUCIIOT, BBIIEICHHBIX W3 KIETOK
Pa3IUYHBIX OPTaHU3MOB.

Tema 5. Ctpoenue u GyHKIMH KIETKH
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Tunsl KIETOK: 3yKaproTHYecKass M Mpokapuoruyeckas. CTpyKTypHO-(QyHKIHMOHAIbHBIC
00pa3oBaHUS KIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CTPOCHUS TeTepOoTpoHOI U aBTOTPO(DHON MPOKAPUOTHYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OHOIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIeTKH. [Inmasmarnyeckas meMmOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuueckoil MeMOpanbl. TpaHCIOPT BeIIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneru€nHas nud¢ys3us), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcnopT). [lomynponunaemocts mMemOpansl. PaGota
HATPHUI-KaJIMEeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, parounTo3. Dk3ounTo3. Knerounas creHka.
CrpykTypa v QyHKIHN KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

Huronnazma. Iutozons. Lurockener. [IBwkenue nutoriasMbel. OpraHouibl KIETKU.
OpHoMeMOpaHHbIe OpraHOUIbI KIETKH: sHAoIIazmaTuueckas cetb (JI1C), anmapar ['onbaxwy,
JM30COMBI, UX CTpOeHHE U (QYHKUUHU. B3anMMOCBS3b OJHOMEMOpAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyJsIpHOTO peTUKyiayma. Mexanuzm Hanpaenenus 6Oenxoe ¢ OIIIC. Cuntes
pactBopuMbIx  OenkoB. CuHTE3  KJIeTOUHBIX MeMmOpaH. [maakwii  (arpaHyssipHBIN)
SH7OIIa3MaTH4eckuii petukynyMm. CekperopHas Qynkuus anmnapara [onbmku. Mooughuxayus
benxos 6 annapame I onvoocu. Copmuposxa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJleTKe. Bakyonu pactutenbHbix kieTok. Kierounsrii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWbBl KJIETKH: MHUTOXOHIPHUH, IIACTUIBL. [Ilpoucxoorcoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
GYyHKIMM MUTOXOHIApUA M macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE ILJIACTHJIbI
(OTOCUHTE3UPYIOIIUX JYKApUOT. XJIOPOIJIACThI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuM.

HememOpanusie opranousl kinetku CtpoeHue v (yHKIMU HEMEMOpPaHHBIX OPraHOHUIOB
KIeTkd. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopuimaMeHTsl. AKmuHogvle
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOK.
Muxkpotpy0Oouku. Knetounsiii mneHtp. CTpoeHHE U JBUKEHHE IKIYTUKOB M PECHHMYEK.
MuxkpoTpyOouku nutoriasMel. Llentpuons. berku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obosouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOEHHE U (DYHKIUH.
SAnepHblii 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE paclonokKeHHEe XPOMOCOM B HMHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. benku XpomaTHHa — TMCTOHBL. /Junamuxa s0epHol
0bon0uKku 8 mumose. foepHuiil mpancnopm.

Knerounsle  BkitoueHus.  CpaBHHMTENbHAs  XapaKTEPUCTUKA  KIETOK  JyKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOM KIeTKu», «CTpoeHHe KUBOTHOM
KJIeTKn», «CTpoeHue pacTUTENbHON KIeTKn», «CTpoeHre MUTOXOHJIpUW», «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIIETKM.

OO6opyoBaHHe: CBETOBOM MHKPOCKON, MHKpPOIpENnapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

JladopaTopnasi padora «/3ydeHne cTpoeHUS KJIETOK PA3TUIHBIX OPTaHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHOH MEMOpaHBD».

JladopaTopnasi pabdora «lccinenoBanue Mmia3Moiau3a W JEIIIa3MOJIM3a B PACTUTEIHHBIX
KIIETKaxX».

IIpakTuyeckas padora «/3ydyeHne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BellecTB U NpeBpallieHue JHEPIru B KJIeTKe
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AcCUMWISIIIMS U TUCCUMUIISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIECTB:
aBTOTpOGHBIH U  reTepoTpoHBIA. YyacTHe KucCIopoja B  OOMEHHBIX —Ipoleccax.
OHepreruyeckoe oOecrneuenue kietku: npespamenue AT B  0OMEHHBIX THpoleccax.
@DepMEeHTATUBHBIN XapakTep peaknuid KIETOYHOTro Merabonm3ma. DepMeHTH, UX CTPOCHHE,
cBoiictBa u mexaHusMm geiictBus. Kodepmentsl. Ominnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTaln3atopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOMTOPHL.  3aBUCHMOCTH  CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKIINI OT pa3InYHbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHUMYECKHUX BellecTB B KieTke. DorocuHTe3. AHOKCUceHHbll U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xmnopomnactoB B mporecce porocunTe3a. CBeTOBas U TEMHOBAs
bazpl. @omoovixanue, Ci., C4. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTh (HOTOCHHTE3A.
BrnusHue pa3nudHbix GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (OTOCHHTE3A.

Xemocunrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOLINE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHbIC OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoKeHUS U MX HCIIOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPraHU3MBI KaK OOBEKTHI OMOTEXHOJOTHU W BO3OYIUTEIH
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpPreTudeckoro obmeHa. I[loAroToBUTENBHBIN dTam.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, WM KIETOYHOE JibIXaHue. Poiib MUTOXOHIpUI B mpoleccax
Oouonoruueckoro okucienus. Luximuyeckue peakuuu. OkucnutenbHoe (GochopuinpoBaHue.
Onepeusi membpannozo epaouenma npomonos. Cunmes ATD: paboma npomonnoti ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB TMEpel  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTrETHIESCKOTO 0OOMEHA.

JdeMoHcTpannmn

[Toprpetsr: k. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DoTtocuHTE3», «DHEpPreTHUecKuid oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XeMOCHHTE3Y.

OO6opyoBaHMe: CBETOBOM MUKPOCKOII, 000pyAOBaHUE ISl IPUTOTOBJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOTIPEapaToB.

JladbopaTtopnasi paGora «M3yueHue KaTaTUTHYECKON aKTHUBHOCTH (epMEeHTOB (Ha
pUMepe aMHIIa3bl MM KaTanas3bl).

JladbopaTtopnasi padora «l3yueHue (QepMEHTATUBHOTO pACIICIIJIEHUS TEePOKCHUIA
BOJIOPOJIa B PACTUTENBHBIX U JKUBOTHBIX KIETKaX.

JlabopaTopnasi padora «CpaBHEeHHE TTPOILIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlabopaTopnasi paboTa «CpaBHEHHE MPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciencrBeHHast nHpopMauus U peaju3anus eé B KJIeTKe

Peakuuu matpudHoro cuHTe3a. [IpHHIMI KOMIJIEMEHTApPHOCTH B PEAKIUSX MATPUYHOTO
cuHTe3a. Peanuszanus HacieqCTBEHHOW WHQpopManuu. ['eHeTHueckuil Kox, €ero CBOWCTBA.
Tpanckpunius — Matpuunblid cuaTe3 PHK. [lpuHIMNB TpaHCKpUNIMKU: KOMITJIEMEHTapHOCTH,
aHTUNApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Genka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHu3anus TeHoMa y NMPOKapHOT U
9yKapuoT. Perynsius akTUBHOCTH T€HOB y mpokapuoT. ['mmoreza omepona (®. XKakoo, XK.
Mano). Monekynapuvle mexanusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsius 0OMEHHBIX NpoLeccoB B KieTke. Kietounslit romeocras.
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Bupycsl — HekiieTouHble (OPMBI KU3HU U OOJIUTraTHbIe Mapa3uThl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHPYCOB, DPETpPOBUpPYCOB, Oakrepuodaro. Kuzuenmvii yuxn J{HK-codepocawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pegepmasd,
unmezpasa.

BupycHbie 3a0osieBaHusi 4enoBeKa, KUBOTHBIX, pactenuii. CIIMJ, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmeepayus u ananuz donrvuux maccueos («bigdata») cmpykmypuoix
ouonocuueckux oaunvix. Hanomexuwonoeuu 6 oOuonocuu u meduyune. Ilpocpammupyemvie
Gdynxyuu benxos. Cnocodvl 00cmasKu 1eKapcms.

JleMoOHCTpanuu

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

Tabmuer u cxembl:  «buocuHTes Oenka», «l'eHeTmueckwii kom», «Bupycem,
«bakrepuodarm».

IIpakTyeckas padora «Co3gaHue MOAEIU BUPYyCay.

Tema 8. 7Ku3HeHHBIN LHKJI KICTKH

KrneTounslii mukiI, ero mepuoisl u perymsmus. Matepdaza m muro3. OcobeHHOCTH
MpolLeccoB, mpotekatonux B uHTepdase. [logroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH U IOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) MEPUOJIbI
uHTep(ha3bl.

Marpuunslii  cunre3 JHK — pemmumkanusa. [lpunnuner  perumkanumn  JJHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApPAUICIbHOCTh. MexaHu3M
permukammu - JIHK.  Xpomocomsl. Crtpoenne xpomocoMm. Temomepsl u  Tegomepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KApUOTHUIL. J[MIIJIOUIHBIA W TaljIOUTHBIA HAOOPHI XPOMOCOM.
I'omonornynsie XpoMocoMsl. 11010BbIE XPOMOCOMBI.

Jlenenue kinetku — muto3. CTaguu MUTO3a W MPOUCXOJAIINE B HUX Ipolecchl. THIbI
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHHEe MUTO3a.

Perynsmus MuToTHueckoro uukia kieTku. I[Iporpammupyemas kjietouyHas TuOenb —
arornTo3.

Knerounoe sapo, XxpoMocombl, (QyHKIIMOHAIBHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn knemka» — obuounghopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpanun

Tabmuubl 1 cxembl: «Ku3HEHHBI LMK KIETKW», «MUTO03», «CTpoeHHE XpOMOCOMY,
«Pennukanus JJHK».

Ob6opynoBaHMe: CBETOBOM MHUKPOCKOI, MUKpoOIpenaparsl: «MHTO3 B KIETKaxX KOpelIKa
JTyKay.

JlabopaTopnasi pabora «/3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopnas padora «HaOmroneHne MuTo3a B KJIETKax KOHUMKA KOpellKa Jiyka (Ha
TOTOBBIX MHUKpOIIpEnapaTax)».

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe  pa3zHooOpasue  opraHu3smMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOCHHUS U KU3HEIECATEIBHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTucTsl. KosoHnanbHbie
OpraHU3MBl.

B3anMocBs3p yacTel MHOTOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl ¥ CUCTEMBI OPTaHOB.
OpranusMm Kak enuHoe nenoe. I'omeocras.

Tkanun pacrenuidt. Tumbl pacTUTENbHBIX TKaHEil: oOpa3oBarenbHas, IOKpPOBHas,
NPOBOJIAIIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHUs, PYHKUMH M pacoI0KEeHUs
TKaHEN B OpraHax pacTEHHM.
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TkaHM JKMBOTHBIX M  4YelOBeKa. TUIbl JKUBOTHBIX TKaHEW: JIWTEIUAIbHA,
COCIMHUTENbHAS, MbIlIeyHas, HepBHAs. OCOOCHHOCTH CTPOCHUs, (QDYHKIMA M PACIOIOKECHHS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHble 1 TeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U yesoBeka. OyHKIMU OpraHoOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuii. CkeneTsl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy kHbIIl U BHyTpeHHUI ckeneT. CTpOeHUE U TUIIbl COEAUHEHUS
KOCTEH.

JIBukeHre OpraHu3moB. JIBUKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
JKI'YTHUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX pPACTECHUMH: TPONHU3MbI M HACTHM.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX UM YeJIOBEKa: MbllieyHas cucrema. Pedrekc. CkeneTHbie
MBIl ¥ UX paboTa.

IIutanue opranusmos. Ilormomenre BOAbI, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEILECTB
pacteHussMH. [IuTtanue >KMBOTHBIX. BHYTPHUIIONOCTHOE M BHYTPHUKIETOYHOE IMILECBAPCHHUE.
IlutaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBapurenbHbie
’kenesbl. [InmeBapuTenbHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHbIX. [{uddy3us razos yepes
MOBEpPXHOCTh KiIeTku. KokHoe npixanue. [IpixarenbHas moBepxHocTh. JKabepHoe M JIErodyHoe
JbpIXaHue. JlpIxaHWe TO03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHHMsI JETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXxaTenbHas cuUCTEMa 4YelOBEKa. MexaHu3Mm
BEHTWISIIIMY JIETKUX Y NTUI U MIEKONUTAOIMUX. Perynsauus apixanus. [{pixarensHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopT
BELIECTB y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX HMBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBIE cCOCYIbl M KpoBb. Kpyru
KpOBOOOpaIeHus..  OBOJIIOIMOHHBIE  YCIOXHEHHS  CTPOCHHUSI  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranusmoB. Beigenenwe y pacreHuil. BeineneHue 'y  KUBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbel BblaeneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCAChIBaHHE KaK MEXaHU3MbI pabOThl OPraHoB BblAeNeHHs. CBSA3b MOJIOCTU TeNla ¢ KPOBEHOCHOM
Y BBLICIUTEIBHON CUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4esoBeka. Iloukm.
Crpoenue u pyHKUHOHUpOBaHHE HeppoHa. OOpa3zoBaHKHE MOYH Y YeTIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LMCTBI MPOCTEUINNX. 3aIUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpencrBa nacCUBHOM U
XUMHYECKOMW 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOUHBI W TyMOpaJbHBI HMMMYHHTET.
Bpoxnéuuelii ©  npHOOpETEHHBIM  crienupUUecKuii HUMMYHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOr0 MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PazgpaxxumocTe M peryisiuss 'y OpraHu3mMoB. Pa3apakuMOCTh y OJHOKJIETOYHBIX
opranusmoB. Takcucel. PazgpakumMocTs U perynsauus y pacTeHuil. PocToBble BemecTBa U HUX
3Ha4YCHHUE.

HepBHas cucrema u peduexTopHas peryisius y >KMBOTHBIX. HepBHas cucrtema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOCHUS HEPBHOM CHCTEMBI y JKHUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexkc u pednextopnas ayra. besycnoBHble u
YCIIOBHBIE PEIICKCHI.

I'ymMopanbHasi peryisiuss M SHIOKPHUHHAs CUCTEMA JXKMBOTHBIX M uesoBeka. JKenessl
SHIAOKPUHHOW CHCTEMBI M HMX TOPMOHBI. JleicTBHE TOpMOHOB. B3anmMOCBA3bp HEpPBHOU U
SHJIOKpUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoHCTpanun
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[Toptpet: N. I1. [TaBnos.

Tabmuubl u cxembl: «OMHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCIH,
«bakrepun», «lIpocreitmme», «Opranbl I[BETKOBBIX pacTeHui», «CuCTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEE CTpOEHHME HACEKOMBIX», «TKaHU pacTeHMi»,
«KopueBble cucrempr», «CtpoeHue crebus», «CTpoeHHEe IUCTOBOM IUTACTUHKW», «TKaHU
KUBOTHBIX», «Ckener dvenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOcHas cucremay,
«/pixaTenbHas  cucrema», «HepBHas cuctema», «Koxa», «MplleyHas cucTemay,
«BpiienurenpHas cuctemMa», «DHIOKpUHHAsI cucteMay, «CTpoeHne Mblub», «MMmyHuTETY,
«KumeunononoctHeie», «Cxema muTaHus pacTeHuii», «KpoBEeHOCHbIE CHCTEMbI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHE IIaHapun», «BHyTpeHHEe CTpOEHME J107KIEBOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema mnsarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrtuny, «HepBHas cuctema MIIEKONUTAIOMIUXY,
«HepBHas cuctema yenoBekay, «Peduekcy.

O6opyoBaHME: CBETOBOW MHMKPOCKOI, MHUKpOIpEnapaThl OJHOKJIETOYHBIX OPraHHU3MOB,
MUKpOIIpenaparbl TKaHEeH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, JKHUBBIC
AK3EMILISAPbl KOMHATHBIX PACTEHU, repOapuy pacTeHUI pa3HbIX OT/EJIOB, BIaXKHbIE PENapaThI
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEIIOBEKa,
o0opynoBaHHE JJIs JIEMOHCTpAalUMd [IOYBEHHOIO M BO3AYILIHOIO IIMTaHUS PACTEHUH,
pacuieruieHusl Kpaxmaia U OelkoB TMoj JedcTBHEM (epMeHTOB, 000pyJoBaHHUE IS
JIEMOHCTpPALMH OIBITOB IO U3MEPEHMIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeJIbHbIX
JBUKEHHH, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlabopaTopnasi padora «/3yueHue TkaHel pacTeHUI.

JlabopaTopHasi padora «/3ydyeHne TKaHel )KUBOTHBIX).

JlabopaTopHasi padora «/3ydyeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoO:KeHMe M pa3BUTHE OPraHN3MOB

®opMbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISILNS, (pparMeHTalus, KIOHHPOBaHHUE.

[TonnoBoe paszmuoxenue. IlomoBele kieTku, wiau ramersl. Meio3. Craguu Meiosa.
IToBenenne xpomocoMm B Meiio3e. KpoccuHrosep. buonornueckuii cMpica MelHo03a M MOJIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpiieBoe  pasButue. l'ameToreHes y KMBOTHBIX. IloyoBele  Kene3sl.
OO0pa3oBanue W pa3BUTHE TOJIOBBIX KJeTOK. CriepmaTtoreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmogoTBOpeHHE M AMOPUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CrHOCOOBI OMIIOIOTBOPEHUS:
Hapy»Hoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHUOIOrUs — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — oona u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghozenos
u moodenu mopghozenesa. Craguu 3MOpuoreHe3a KUBOTHBIX (Ha mpuMepe JIaryuku). Jpobnenue.
Tunsl apobnenus. /Jemepmunuposannoe u nHeoepmunuposannoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU IPOOJIEHUST MIIEKOMUTAIOMIKX. 3apOJbIIIEBbIe JINCTKU (TacTpyJIALus).
3akiagka OpraHoB M TKaHEW M3 3apOABINIEBBIX JIMCTKOB. B3anMHOe BiIMsSHHE 4YacTel
pa3BUBAIOIIETOCST  3apojibliia  (3MOpUOHANbHAS WHAYKIMSA). 3akiagka IulaHa CTPOCHHS
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUI TIeHOB. BimsHne Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY KAIOIIEH CPEIbl.

Poct u pasButue xuBoTHBIX. IlocTamOpuoHaneHbI mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3Butne ¢ Meramopdo30M y OECMO3BOHOYHBIX W TTO3BOHOYHBIX JKHBOTHBIX.
buonorunueckoe 3HaueHHE MPSAMOrO U HEMPSMOIO Pa3BUTHSA, UX PAaCIPOCTPAHEHUE B MPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. DaKTOPbl pEryjslUM pocTa KHUBOTHBIX U ueioBeka. Craauu
NOCTAMOPHOHANIBHOTO PAa3BUTHSA y JKUBOTHBIX M 4esloBeKa. [lepHoabl OHTOreHe3a yeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKUEe MPOLECCHI.
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Pasmuoxxenne u pasButue pacteHuil. ['amerodutr m cmopodut. Meito3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Impolecce Meiosa. ['ameToreHes y pacTeHM.
OmjnofoTBOPEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHUW3MOB. J[BOHHOE OIJIOOTBOpPEHHUE Y
[IBETKOBBIX pacTeHnid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PETyJISIIUM OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoOHCTpanuu

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

Tabmuubl u cxembl: «BereratuBHoe pasMHOXKeHUE», « THIIBI GECTIONOro pa3sMHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHab», «Pa3MHOXKEHHE HBIVIEHB», «Pa3MHOXEHHE THIPBIY,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHe SNUIEKICTKH U CIIEPMATO30UIa,
«OcHoBHBIE cTaguu OHTOreHesza», «lIpsmoe u Hempsimoe pa3BuTHE», «Pa3BuUTHE MaNCKOIo
Kyka», «Pa3zsutue capanum», «PasBurue narymku», «IBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX
pacteHui», «CTpOe€HHE CEMSIH OJHOIOJBbHBIX U JABYIOJBHBIX PAacTEHUN», «KM3HEHHBIN LUKII
MOPCKOM  KamycTbl», <«OKWU3HEHHbIM LMK Mxa», <«OKU3HEHHBIM UMK NAloOpOTHUKA,
«Ku3HEHHBIN LUK COCHBD).

O6opyoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENnapaThl SMIIEKJIETOK U CIIEPMAaTO30U 0B,
Mozelb «L{UKII pa3BUTHS JIATYIIKIY.

JladopaTtopnasi padGora «l3yueHue CTpOeHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTnyeckas padora «BplsBIeHHE NPU3HAKOB CXOJICTBA 3apOJbIIIEH MMO3BOHOYHBIX
JKUBOTHBIX).

JladopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOXKEHUS BBICIITUX PACTEHUI.

Tema 11. 'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYHMBOCTH OPraHU3MOB

Hcropus craHOBIIEHHMsSI W pa3BUTHS T'CHETHKH Kak Haykw. PabGoter I'. Mengmens, I'. ne
O®puza, T. Moprana. Ponb oTeyecTBeHHBIX YUY€HBIX B pa3BUTHHM TeHeTuku. Paboter H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIE€IbHBIE
TEHbl, AJbTEPHATUBHBIC IPU3HAKH, IOMHMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3MIOTA,
reTepo3UroTa, 4ucras JIMHUSA, THOpUAbI, FeHOTUl, (eHoTurn. OCHOBHBIE METObl T€HETHKU:
rUOPHI0IOTHUECKUH, IUTOJIOIMYECKHUH, MOJIEKYIISIPHO-TeHETUYECKUH.

JleMoHCTpanun

[Toprpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabnuupl 1 cxembl: «MeTobl TeHETUKI», «CXeMbl CKpEeIUBaHUS.

JladopaTopnas padora «/[po3oduia kak 00bEKT TeHEeTUUECKUX UCCIETOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHnens — 3aKkoH
paciernieHus npu3HakoB. [{uTonornyeckre ocCHOBbI MOHOTHOPHUIHOTO CKpeluBaHusl. [ unoresa
YHCTOTBI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmienienne npu3HakoB NpU HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tperudt 3akoH Menaens — 3aKoOH HE3aBUCHMOTO
HacJieI0BaHMs MTPU3HAKOB. [{UToMOrH4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBaHUS.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacaeI0BaHNE
T€HOB, HApyLIEHHUE CLEIUIEHNUS MEX 1y TeHaMU. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

['eneruka mona. XpOMOCOMHBIM MEXaHU3M OIpEAETeHUs Moyla. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIi M TreTeporaMeTHblii moil. ['eHeTnueckas CTpPyKTypa IOJIOBBIX
xpoMmocoM. HaciienoBanre Mpu3HAKOB, CLETUIEHHBIX C ITOJIOM.
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I'enoTun kak 1enoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE ACHCTBHE T€HA.
MHoxecTBEeHHbIN ajuienu3M. B3auMmopeiicTBue HeauieNbHBIX TE€HOB. KoMIIeMEeHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTMYEeCKUN KOHTPOJIb PA3BUTHUS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxKe
(U3HOIOTUYECKUX TPOIECCOB, TOBEACHUS W KOTHUTHBHBIX (yHKiui. ['eHeTHdeckue
MEXaHHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJCHCTBHUS «XO3SMH — TAPa3HT» U «XO3SIMH —
MHUKpOOHOMY. ['eHeTHUecKre acrieKThl KOHTPOJIS M U3MEHEHHUs HACJIeICTBeHHOW nH(opMaIuy B
MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JemMoHcTpauuu

IToptpersr: I'. Menpnens, T. Mopras.

Tabmumupl u cxemsl: «[lepBbiii 1 BTOpOi 3akoHBI MeHuensn», «Tpertuii 3akoH MeHaensy,
«Ananusupymoniee ckpeuuBanue», «Hemnonnoe noMmunupoBanuey, «ClemnyieHHOE HAaclleJOBaHUE
MIPU3HAKOB Yy JIpo30duibh», «['eHeTnka monay, «Kapuotun yenoseka», «Kapuotun apo3oduisn,
«Kapuotun ntuub», « MHOKECTBEHHBIN aJIENU3M», « B3auMoaencTBue reHoBy.

OOGopyaoBaHue: MOJENb IS IEMOHCTPAIIMU 3aKOHOB €IMHOO00Opa3us THOPHUIIOB MEPBOTO
MOKOJICHHSI M PACUICIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPAIIMM 3aKOHA HE3aBHUCUMOIO
HacCJIeIOBaHUS IPU3HAKOB, MOJICIb JIJIsl ICMOHCTPAIlMU CLUEIVICHHOTO HAacJIeI0BaHUs MIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{pozodumnay.

IIpakTuyeckas padora «l3yuyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
TPO30(DUITBD».

IIpakTuyeckas paGora «U3ydeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUSA Y
TPO30(HITBD).

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBue reHoTHna u cpeabl npu (GopMupoBaHuH (eHoTHNa. VI3MEeHYMBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBbIE NpPU3HAKU. Buabl HU3MEHYMBOCTU:
HCHACJICICTBCHHAS M HACJICICTBCHHAS.

MoaudukanoHHass U3MEHYMBOCTh. Poib cpeapl B popMHUpPOBAHUU MOIU(PUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHsll psii M BapuanuoHHas kpusas (B.
Horanucen). CoiicTBa MOIU(UKAIIMOHHON W3MEHYHUBOCTH.

I'eHoTunUueckas HW3MEHUYMBOCTE. (CBOMCTBA TICHOTHIIMYECKON M3MEHYHUBOCTU. BuIbI
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOuHaTtuBHas M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
M3MEHYUBOCTU. POsTh KOMOWHATUBHOM U3MEHUYUBOCTH B CO3JJaHHH T'€HETHYECKOTO Pa3Ho00pa3us
B IpeJieNiax OJIHOTO BHU/IA.

MyTanvoHHass W3MEHYMBOCTb. Buabl MyTanuuii: T€HHbIE, XPOMOCOMHBIEC, TE€HOMHBIE.
CrnoHTaHHBIE W WHAYIUMPOBAaHHBIE MYTalMH. SIMepHBIE M IUTOILIA3MATHYECKUE MYyTalluH.
Comaruueckre W MOJOBble MyTauud. [IpuurMHBI BOSHUKHOBEHMS MyTanuil. MyTareHsl U uX
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKHUX
psanoB B HacneacTBeHHOW wu3MmeHunBoctd (H.M. BaBunoB). BresnepHas W3MEHUHMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuU U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUZHAKOB Y OPSAHUIMOS.

JleMoHCTpanun

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. Bapuiios.

Tabmuiel U cxembl: «Buasl W3MEHUMBOCTHY, «Moau(UKAIMOHHAS W3MEHUHUBOCTHY,
«KoMOnHATHBHAS  HM3MEHYMBOCTDHY, «Meiio3y, «OnnogoTBOPEHUEY, «['emeTnueckue
3a00JIeBaHUS YeNIOBEKay», « BUIbI MyTammiiy.

OOGopynoBaHue: >KMBbIE W TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUW, PHUCYHKH
(¢ororpadun) >KUBOTHBIX C PA3TUYHBIMUA BUJAMU U3MEHYUBOCTH.
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JladopaTtopnasi pabora «lccinenoBaHwe 3aKOHOMEpPHOCTEH  MOAMGUKAIIMOHHON
n3MeH4nBOCTH. [IocTpoeHre BaprallMOHHOIO psiia U BapUALMOHHOW KPUBOWY.

IIpakTuyeckas padora «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YejIOBeKa

Kapuotun uenoBeka. MexayHapogHash NpOrpaMMa HCCIEIOBAHMS TIE€HOMAa YeEJIOBEKa.
MeTobl U3yYeHHS] TCHETUKH YETIOBEKA: T€HEAIOTHUECKU, ONM3HEIOBBIN, IMTOTCHETHICCKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnyeckuii. COBpPEMEHHOE OIpe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM unciie ¢ noMoupto [11P-
ananuza. HacnencrBennsie 3a0oseBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YEJIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUU T'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-reHeTH4YecKoe
KOHCYJIbTHpOBaHKUE. CTBONOBBIC KJIETKU. [IOHATHE «T€HETHYECKOTO TPy3a». DTHUECKUE aCIEeKThI
UCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOpHI MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpyXKaroulell cpeabl. l'eHeTnueckas MNpeapacrnoaokKeHHOCTh
YEJI0BEKA K MAaTOJOTUSIM.

JdeMoHcTpannmn

Tabmumer u cxembl: «Kapuotunm denoBekay», «MeTOApl M3yUeHUS TCHETUKH YEJIOBEKay,
«"eneTnueckue 3a001€BaHUS YETIOBEKAY.

IIpakTyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cesiekniusi OpraHu3sMoB

JlomecTukanus U cenekuus. 3apoXkAEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
BapunoBa o LleHTpax mpoucXoIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/IaHMM COPTOB pacTeHWW U mopoa KUBOTHBIX. CopT, mopona, ImMTaMM. 3aKOH
TOMOJIOTUYECKHUX PAJOB B HacieACTBeHHOM m3meHunBoctd H. M. BaBunosa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

MeTto/pl cenekiMoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUYaTbHBIN.
Oranbl KOMOWHAIIMOHHON CeJICKIMH. VICTbITaHue MPOW3BOAMTENCH 1O MOTOMCTBY. OTOOpP MO
TEHOTHUITY C MIOMOIIBIO OIIEHKU ()EHOTUIIAa TOTOMCTBA U OTOOP MO TEHOTHUITY C MIOMOIIBIO aHATH3a
JIHK.

HckyccTBEeHHBIH MyTareHe3 Kak METOJ] CENeKIMOHHOW paloThl. PamuanoHHBIN U
XUMUYECKUM MyTareHe3 KaK MCTOYHUK MyTalluid y KYJIbTYpHBIX (OpM OpraHu3MoB.
Hcnonp30BaHWe TEHOMHOTO pENaKTUPOBaHHWS H MeToAoB pekoMOuHaHTHbIX JIHK nmns
MOJTYYEHUS UCXOAHOTO MaTepHalia JiJisl CEJICKIIHH.

[Tonydyenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelIuBaHue, uin MHOpuaAuHT. Hepo/icTBeHHOE CKpellMBaHue, WK ayTOpuIuHr. ['erepo3uc u
ero mnpuuuHbl. Vcmonb3oBaHwe rerepo3uca B cenekiuu. OtrganéHHas TUOpUIU3ALUAL.
[Ipeononenne Oecruiogusi MEXKBHAOBBIX THOPUIOB. JlOCTHMIXKEHUS CENEeKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHaAs peGoNIoOYUsL.

CoxpaHeHHEe U U3YYCHHE TC€HETHYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHMM W HMX JUKUX
poauyeil s CO3JaHMs HOBBIX COPTOB M THOPHIOB CEIbCKOXO3IUCTBEHHBIX KYIbTYp. M3yueHnue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCA0GbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUU U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoeti U
nepCcneKmuBHbIX MexHOI02UI.

JleMoOHCTpanun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.
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TaGnuupl u cxeMbl: «L{eHTpbI IPOMCXOKIEHNUS U MHOT000pa3us KyJbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTHYECKHMX pSAJOB B HACIEACTBEHHOW HM3MEHUYMBOCTH», «METOIBl CENEKLUN»,
«Otnanénnas rubpuausanus», «MyTareHes».

JlabopaTopnasi pabdora «/3ydeHue cOpPTOB KyJbTYypHBIX PACTEHMH M NOPOJ TOMAIIHUX
JKUBOTHBIX).

JlabopaTopnasi paGora «/3yueHne METOI0B CEJEKLIUN PACTEHUI.

IpakTnyeckas padora «IIpuBuBKa pacTeHUII».

Ikcekypeust «KOCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO03SICTBO, B JIADOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BHOTeXHOJIOrUsI M CHHTeTHYeCKasi 0M010Tus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HX XapakTepucTHKa. TpaauluoHHas OHOTEXHOJOrus: XJeOoreueHue,
NOJyYeHHUE KHCIOMOJIOYHBIX MPOIYKTOB, BUHOAEnNe. Mukpoouonornueckuii cuare3. OOBEKTHI
MHUKpOOHOIOrn4eckux TexHonoruii. [Ipon3BoacTBo Gesika, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue  TEXHONOTMM ¥ MHCTPYMEHTOB  IIEJICHANpPaBJIEHHOTO  W3MEHEHUs U
KOHCTPYUPOBaHUS T€HOMOB C LIEJIbI0 MOIYYEHHS] OPraHU3MOB U MX KOMIIOHEHTOB, COJEPIKAIIHNX
HE BCTpeYaroIyecs B IPUpPoe OMOCUHTETUYECKHE Ty TH.

Knerounas mHxkeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. lcmonbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzosearnue
MOHOKNOHANbHBIX U NONUKIOHANLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexkoHCcTpyKknnsa AMLIEKJIETOK W KIOHMPOBAaHME JKMBOTHBIX. MeETOA TpaHCIUIAHTALUM SIAEP
KIETOK. Texnonocuu 0300po6neHus, KyIbMueUpoBaHuss U MUKPOKIOHANbHO20 DPA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 ¥ I'eHHas MHkeHepus. VICKyCCTBEHHBIM CHHTE3 I'eHa U KOHCTPYUPOBAHHUE
pexombunanTHeix [IHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHKEHHUSI U TEPCIIEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)KEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TEHHOU
UHXECHEPUHU.

Meaununackue 6uorexnonoruu. [loctrenomuas nudposas menuuusa. [IIP-quarnocTuxa.
MeTtab010MHBII aHaIU3, FeHOLIEHTPUUECKUI aHAIN3 TPOTeoMa YesloBeKa JIsl OLIEHKH COCTOSIHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapreTHas Tepanusa paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHAaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJIOTHH,
CO37aHMSI KOMIUIEKCHBIX TKAHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONPUHTUHIA U
ckaddonauHra U peleHns 3aa4 NepcoHAIN3UPOBAHHON MEIUIMHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LIEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneir OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MeXaHU3MOB (yHKiuonupoBanus PHK-
COJIEp’KalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHble 3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmuupl u  cxembl: «Vcnonp3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHXKXEHEPUI».

JladopaTopnasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTHI).

IIpakTyeckas padora «IloayueHre MOIOYHOKHCIBIX IPOAYKTOB.

Ikekypeust «broTexHonorus — BaxkHei1as npou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KUIIACC
Tema 1. 3apoxaeHue n pa3BUTHE IBOJIOIUOHHBIX NPeACTABJEHU B 0M0JI0THH
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4dHas nearenbHocTs Y. JlapBuHa.
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JBwxymue cuiasl 3BomonuM  BuAoB 1no Y. JlapBuHy (BbICOKas HWHTEHCHUBHOCTh
pPasMHOXKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIlIeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cuntetndeckoit Teopun 3Boironuu (CTI). Helfrpanbhas Teopust 3BOITIOIHH.
CoBpeMeHHas 3BOJIOLMOHHAsT OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JdemMoHCcTpaunu

IToptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Kroswe, U.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonneiin, J. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuew)», «JlectHuna xKuBBIX
cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus HPUCHOCOOTIEHUH Yy pacTeHudl u
#UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyrewmectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «Muoroobpasue
KYJBTYpHBIX (hopM KamycTbl», «I1opoabl TOMAalIHUX KUBOTHBIX», «Cxema 00pa3oBaHusT HOBBIX
BuaoB (nmo Y. [lapBuny)», «Cxema COOTHOLIEHMs IBMXKYIIUX CHJI 3BOJOLUN», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUUECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpPO03BOIIOLUSA U €€ pe3yJbTaThl

[Tomynsimust kak 3neMeHTapHas eAuHuLa 3BosolMU. COBpEeMEHHbIE METOJbl OLEHKU
TFeHETUYECKOr0 pa3Ho00pasus U CTPYKTYpbl NONyJsuuid. M3mMeHenne reHooH1a MOMyJIsSIUH KaKk
3JIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHHWE. 3aKOH IeHeThuyeckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIME CHIIBI) JBOJIONMH. MyYTalMOHHBIA TpoIecc.
KomOunatuBHass u3aMeHuuBOCTh. [lpelid reHoB — ciryyaiiHble HEHAIpaBICHHbIE H3MEHEHMS
4acTOT ayuiesied B momyssmusx. DPQexT ocHoBatens. Igpghexkm OymvliOUHO20 20PAbIUKA.
CHuoicenue eenemuuecko2o paznoobpasus. npudumvl u creocmeus. Illposenenue s¢pgexma
Opetiha 2enos 6 Oonvwux u manvlx nonyasyusx. Murpanuu. V3onsmus mMOMyJISIui:
reorpaduueckas (IpocTpaHcTBEHHAs ), Ouonornyeckas (penpoayKTUBHAs).

EcrectBennblii oTO00p — HampaBistomuid ¢aktop 3Bomonnd. DopMbel eCcTECTBEHHOTO
oTOopa: NBHXKYIIMHA, CTaOWIM3MPYIOLUIMH, paspeiBatoluil (qu3pyntuBHblif). IloioBoit otdop.
Bo3HMKHOBEHNE 1 ABOJIIOLINS COLIMATILHOTO MTOBEACHUSI )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pPe3yJibTaT MHKPOABOJIONMU. BO3HUKHOBEHHE
npucrnocoOIeHni y opranu3MoB. Apomop¢o3sl U uanoaaantauuu. Ilpumeps! npucrnocodnenuit
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYEcKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpazoBaHue kak pe3yabTaT MHKpPO3BOJIOLMU.
M3onsuust — wirodeBoit ¢aktop BumooOpaszoBanus. Ilytm u cmocoObl BHI000pa3oBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE»
(monumonanzanus, rudpuansans). JNIMTeIbHOCTh BOTIOIUOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponbp 3BomtonmoHHON Ouonormu B pa3pabOTKE HAyYHbIX METOJIOB COXpPaHEHUs
6unopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sHUTOB U MX X03sieB. MexXaHHM3MbI
(bopMHUpPOBaHUS YCTOMYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOpHOBI C HEM.

JleMoHCTpanun

IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabnuubl 1 cxembl: «MyTalMOHHAsS U3MEHUYUBOCTbY, «[lomynsiuonHas CTpyKTypa BUIay,
«Cxema mposBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmKyIume CHIIBI  DBOJIIOIUNY,
«OKoJOTHYECKass M30JSIIMs MOMYJSAIMA ceBaHCKOM (dopemny», «['eorpaduueckas H30ISALUSA
JIMCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomynsuoHHbIEe BOJHBI YUCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32

CyIIE€CTBOBAHHEC), «I/IHJI}/CTpI/IaJ'IBHBIﬁ MCIIaHU3M», «KuBpIe HUCKOIIaEMBICY,
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«IIOKpOBUTEIIBCTBEHHAs OKpacka >XHMBOTHBIX», «lIpemynpexnaromas oOKpacka >KHBOTHBIX),
«®Duznonoruueckue agantanum», «IIpucrnocoOiIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBHOCThY,
«Kputepun Bunma», «Bunsl-nBoiiHukm», «CTpykrypa BuHma B npupoae», «CrocoOs
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX BUAOB  JIAHABILECH,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHMJIOB cHHULY, «llomumiaonasl pactenuit», «KamyctHo-
peneyHbIl THOPUIY.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydesa NTHUI] U 3Bepel ¢
OpUMEpaMu Pa3IMYHBIX MPHUCIIOCOOJICHHM, Yydena NTHUIl ¥ 3Bepeil pasHbIX BHJIOB, repOapuu
pacTeHui OJIM3KUX BUI0B, 00pa30BABIIMXCS PA3IMUYHBIMU CIIOCOOAMH.

JlaGopaTopHas pa6ora «BpisiBIIeHHE H3MEHYMBOCTH y 0COOEH OJTHOTO BUIA».

JladopaTtopnasi paGora «lIpucmocoOiieHust OpraHW3MOB W WX OTHOCHUTEJbHAS
1EJIECO00PA3ZHOCTHY.

JladopaTopnasi padora «CpaBHEeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3sosonusi H e€é pe3yJbTaTbl

Metoapl n3ydeHust MakpodBoJronuu. IlaneonTonornueckre METOIbI U3y4EHUs IBOJIIOLINH.
[Tepexomnbie HOpMBI U PUIIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpapuueckue Metonsl uszydeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIBI-9HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOrHYecKre METOJbl M3YyYCHHs SBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U MOSIBICHUSI SBOJIOLMOHHBIX HOBILIECTB.
I"'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PyquMMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKyIJIIpHO-
FEeHETUYECKUEe, OWOXMMHUYECKME M  MaTeMaTU4YEeCKHME METOJAbl HM3yYEHHUs  HBOJIIOLHUU.
I"'omonoruynsie reHsl. COBpeMEHHBIE METO/ABI IOCTPOEHUS (PHIIOT€HETUYECKUX JIEPEBbEB.

XPpOMOCOMHBIE MyTallM{ U 3BOJIIOLIMSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (mpaBwiia) JBOMOUMU. [lpunyun  cmeHvl  QYHKYuULL.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLUU.

JdeMoHcTpannn

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkensb.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psil JTOIAAN», APXEONTEPUKC», «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKW», «buoreorpaduueckue
30HBI 3emun», «Jlpeiid koHTHHEHTOBY, «PenukTel», «HadanpHble cTaauu SMOPHUOHATBHOTO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX», «[ OMOJOrMYHbIE W  aHAJIOTHYHbIE  OpraHb»,
«PyaumeHTB», «ATaBU3MB, «XpOMOCOMHBIE HAOOpBHI YellOBEKa W MIMMIaH3e», «[maBHBIE
HaIpaBJIEHUS IBOJOLNN», «O01IMe 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

Ob6opynoBaHue: KOJJIEKIMH, TepOapuy, MYJSDKM HCKOINMAEMBIX OCTATKOB OPraHM3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYyJAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIHU
HACEKOMBIX.

Tema 4. IIpoucxosxkaeHue U pa3BuTHe )KM3HU HA 3emJie

Hayunble rumoTe3bl NpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEepMus.
JloHayuHble TpPEICTaBICHMSI O 3apOXKACHUU JKU3HM (KpealnoHM3M). ['mmore3a MOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeOpraHuyeckoi »Bomtonuy. [InaneTapHas (reojoruueckas) 3BONIONHA.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runore3a A. W. Onapuna, rumote3a nepBuyHoro OynboHa J[kx. XomzaeiHa, reHeThyeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumore3a «vupa PHK» V. TunGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.
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Uctopus 3emsmmm u wmeroabl €€ wu3ydyeHuda. lckomaemble OpraHMYECKHME OCTATKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass ¥ aOCONMIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHoONOrnYecKas mKaaa: 30Hbl, IPbl, HEPHUOBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIeHHEe W 3BOJIIOLHMS MEPBBIX KIETOK.
Oponronusi Merabonu3Ma. Bo3HuKHOBeHHE MepBbIX 3KocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coobmectB. Crpomaronuthl. [IpokapuoTsl u
3YKapHUOTBHI.

[Ipoucxoxaenure 3ykapuoT (CUMOMOTEHEe3). DBOJIIOIMOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxneHre  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyIHIl
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHoBHBIE 3Tamnbl ABOJIIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bl pacTEHHIA.
Beixon pacrenuit Ha cymy. IlosBieHuMe CHOpPOBBIX PAacTeHUM M 3aBOCBAHUE HMHU CYILH.
Cemennsle pactenus. [IporcxoxieHre IBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tamlbl 3BOJIONHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. [lepBbie XOpaoBbIe
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIMUS TTO3BOHOYHBIX. [Iponcxoxaenne aMmpuOuil M penTHIIni.
[Tpoucxoxaenue miekonurtalmux U nOtull. [lpuxHnun kiarodeBoro apomopdosa. OcBoeHHe
0€CI03BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Buture )u3HU Ha 3emiie 10 3paM U MEepUOoIaM: apXei, MpoTepo30H, Naaeo30i, Me3030M,
KaifHo30M. OOmias XapakTepHCTHKa KIMMaTra W TeOoJOrMYecKux ImporeccoB. l[losBienune u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €r0 YCJIOBHS U BIUSHUE Ha Ta30BBIN
cocTaB aTMOc(ephl.

MaccoBble BbIMUpAHUS — HKOJIOTMYECKUE KPHU3HMCHI Mpounuioro. IIpuumHbl U cienctBus
MacCOBBIX BbIMUpaHUil. COBpEeMEHHBIH IKOJOTHUECKUI KpHU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHus OuopazHooOpas3us Ha 3emiie.

CoBpemeHHas cucTteMa opraHndyeckoro mupa. [IpuHIuUNbl KiacCU(pUKalUU OPraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

JleMoOHCTpanuu

[Hoptpetsr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. Onapun, J[x.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmunet u cxembl: «Cxema ombita @. Pequy, «Cxema omnsita JI. [lacTepa mo u3yueHuto
camo3apoxxJieHus: xu3Hm», «Cxema omnbita C. Muiepa, I'. FOpu», «3rtansl HeopraHnueckon
IBONIOLIMNY, «I eoxpoHOomoruueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLIMI,
«Cxema o00Opa3zoBaHusl JYyKapuoT MNyTéM cuMmOuoreHeza», «CucremMa KUBOM TNPUPOIBI»,
«Ctpoenue Bupyca», «Apomopdosbl pacteHuit», «Punnmopute», «OAHOKIETOUHBIE
BOJIOpOCIIN», «MHOIOKIETOUHBIE BOAOpOCHN», «Mxm», «llanmoporHuku», «lomoceMeHHbIE
pacTeHusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUSA >KUBOTHOTO MHpPay,
«Apomopdo3bl KUBOTHBIX», «IIpocreiimme», «Kumeunononoctusiey, «llnockue uepsBu»,
«YUneHucToHoruey, «PbI10BIY, «3€MHOBOJHBIEY, «IIpecmbikaromuecs», «IITrmeny,
«Munekonuraromuey, «Pa3BuTme KM3HM B apXeWckou ape», «Pa3BuTMe IKHM3HH B
MIPOTEPO3OMCKON 3pe», «Pa3BuTue KHU3HM B TNAJNCO30MCKOM dpey», «Pa3BuTHe KHU3HU B
Me3030MCKOil 3pey», «Pa3BuThe KU3HM B KailHO30MHCKON »spey», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPA».

OOGopynoBaHue: TepOapul pacTeHUN pPa3TUYHBIX OTEIOB, KOJJIEKIIMH HACEKOMBIX,
BIIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKUX, CKEJETh
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHI[ W 3BEpei, KOJUIEKIIMH OKaMEHEJIOCTEeH, MOJIe3HBIX
HCKOIIAEMBIX, MYJISIKA OPIraHMUYECKHUX OCTATKOB OPTaHNU3MOB.

BupryaabHas JaboparopHasi padora «MoxennpoBanue onbeiToB Mumutepa—lOpu 1o
U3yYEHHUIO A0MOT€HHOT0 CHHTE3a OpraHUYEeCKUX COeIMHEHHI B IEpBUYHOM aTtMochepe».
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JlaGoparopHass pabora «l3ydeHMe W ONHUCAHME HMCKOMAEMBIX OCTaTKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTuyeckass paGora «l3yueHue OCOOCHHOCTEH CTPOCHUS PACTCHHH pa3HBIX
OTJICIIOBY.

IIpakTnyeckas padora «3yyeHne ocOOEHHOCTEH CTPOECHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pasnens! u 3agaun aHTpONoOa0ruu. MeTo1bl aHTPOIIOJIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O MPOMCXOKICHUM YEJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHM. (CHcTeMaTHUeCKO€ IOJOXKEHUE  YeJIOBEKa.
CBujerenbcTBa CXOACTBA 4YEJIOBEKA C JKMBOTHBIMU: CPaBHHUTEIbHO-MOP(OIOrHYECKHE,
sMOpuonornyeckue, (U3NOIOr0-OMOXUMUYECKHE, TOBeAeHYeckre. OTIWYHS YeloBeKa OT
KUBOTHBIX. [IpAMOXOXKI€HNE N KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3sBuTue roaoBHOrO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymue  cwibl  (QakTopbl) — aHTpOIIOreHe3a:  OMOJIOTMYECKHE,  COLMAJIbHBIE.
CooTHo1ieHre OMOJIOrMYECKUX U COLUANIBHBIX (DPAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTauM aHTponoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYJIbI)
¥ PaHHHUE TOHTH]IBI — OOIIME TPEAKH YEIT0BEKOOOPa3HbIX 00€3bsH U JOJCH. ABCTPATONUTEKH —
JBYHOTHE NpEIKU JroAcH. YenoBeK yMenblid, NEpBble M3TOTOBICHMS Opyaui Tpyzaa. Yemosek
IPSIMOXOJIANIMIN M TIEPBBIN BBIXOJ JItojel 3a mpenensl Adpuku. YenoBek reinenbOeprekuii —
00U IpeoK HeaHIepTaIbCKOT0 YeJIOBEKa U YeJIoBeKa pa3yMHOro. UeaoBek HeaH1epTalbCKUi
KAaK BHJ JIIOJEH XOJOJHOIO KJIMMara. YemoBeK pa3syMHbI COBPEMEHHOIO THUIIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneorenernka u najneoreHOMHUkKa.

OBOJIOLUS COBPEMEHHOI'O uesioBeKka. EcTecTBeHHBI OTOOp B MOMYJSIIMSX YEIOBEKa.
MyTanuonHsli npouece u nonumopdusM. IlonyasuroHHble BOJIHBL, Apeid reHoB, MUrpanus u
«a(h ekt ocHOBaTENS» B MOMYJISIIHUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonstue o pace. boibiime packl: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAsL (PKBATOpHUAJIbHAS), MOHTOJIOMIHAs (a3UMaTCKO-aMepuKaHckas). Bpems u
IyTU pacCeJIeHUus 4YeJloBeKa Mo IulaHere. EauHCTBO yenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCT,  4YeloBeKa K  pa3HbIM  yCIOBUSIM
OKpy>Karoliel cpensl. BiausHue reorpaduueckoit cpensl u apeiida reHoB Ha Mopdosoruo u
(U3HOJIOTHIO YeIOBEKa.

MexaucuuIuinHapaele  MeToJbl B (pu3nueckoi  (OMOJIOrMUYEcKOW) aHTPOIOJIOTHH.
OBOJIIOLMOHHAS ~ AQHTPOIOJIOTMSIT M TMaJlC€OAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISLHM.
bruocounaneHple  HCCIeAOBaHMA ~ NPUPOABI  4YeloBeKa.  lccinemoBaHume — KOZBOJIOLUU
OMOJOTrNYECKOIr0 U COLMAIBHOIO B YETIOBEKE.

JleMoHCTpanun

IToptpetsr: Y. lapBun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuubt u  cxembl: «Meronbl aHTpomosiorun», «['0OlMOBHOW MO3r uyenoBekay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKEIeT 4eloBeKa M CKeJeT IMIMMIIaH3e», «PyluMeHThl u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPOIOrEHe3a», «ODBOJIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «4emoBek ymenblit», «HenoBek NpaMOXOISmIni», «JleHNCOBCKUI YeI0BEK»
«Heanpepransiup», «KpomanboHIb», «llpenkn denoBeka», «OTambl 3BOIIOLUU UYEIOBEKAY,
«Pacel yenoBekay.

Ob6opynoBaHue: MyJIsSKH OKaMEHEJIOCTEH, MpeIMETOB MaTepHalIbHOW KyJIbTYphl MPEIKOB
YenoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYECKUMUA W OMOJICHCKUMU
CIOKETaMH MTPOUCXOKICHUS YeoBeKa, (poTorpaduu HaX0JA0K MCKOMAEMBbIX OCTATKOB YEJIOBEKa,
CKEJIeT 4eJIOBEeKa, MOJIeb Yepera 4elloBeKa W 4Yeperna IIUMIaH3€, MOJENb KHCTHU YelloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MIPEIKOB YEI0OBEKA.
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JladopaTtopnasi padGora «/3ydyeHne OCOOCHHOCTEH CTPOCHHS CKelieTa YeJOBEKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM.

IIpakTnyeckas padora «M3ydeHue 3KOJIOrHYECKUX aIanTalliid YEI0BEKa.

Tema 6. OJxoJjiorusi — HayKka O B3aHMOOTHOLIEHHMSIX OpPraHu3MoOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKpY:Kaloule cpeaoi

3apoxaeHue W pa3BUTHE dKosoruu B Tpynax A. I'ymbGompara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3agaun skosioruu. CBsizb
HKOJIOTUHU C IPYTUMHU HayKaMH.

Metonasl skonoruu. [loneBbie HaOmOEeHNA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpY>KAIOIIEH CpeJibl: JIOKAaJIbHBIMH,
PETHOHAIILHBIN U TJI00AILHBIN.

3HaueHUE SKOJOTMYECKUX 3HAHUM NJIs 4YelOBEKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBs3ei uyenoBeuecTBa ¢ Mnpupoaoid. DopMHUpOBaHHE 3KOJOTUYECKOW KYJIbTYpPbl U
HKOJIOTMUYECKOI IPaMOTHOCTU HACEJICHUS.

JemMoHCTpauMu

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxeMbl: «Pasnmensl skoimorum», «MeToasl 3kojaoruny, «CxemMa MOHHUTOPHHTA
OKPYXAIOIIeH Cpeibl».

JladopaTopnasi padora «/3yueHne METOA0B IKOJIOTHUECKUX UCCIEIOBAaHUNY.

Tema 7. Opranusmsl U cpeaa o0MTAHUS

Okonornyeckne (akTopel M 3aKOHOMEPHOCTH wux JeicrtBus. Kiaccupukanums
9KOJIOTHMYECKUX  (akTopoB: abuoTHueckue, OWOTHYECKHE, aHTpomnoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKoJormueckux ¢akropos. [Ipasuno munnmyma (K. [lnpenrens, 1O.
JInbux). TonepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue akropbl. CBET Kak dKOJIOTHYECKUN (akTop. JelcTBHE pa3HBIX Y4acTKOB
COJTHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJIOTUYECKHE TPYIIbl PACTCHUH M >KUBOTHBIX IO
OTHOIIIEHHUIO K cBeTy. CUrHaibHas pojib cBeta. @oTonepuoiusm.

Temmneparypa Kak 3Kojoruyeckuit gaxrtop. [leiictBue TemmepaTypbl Ha OpraHU3MBIL.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnHocTe kak skojoruueckuil ¢akrtop. Ilpucnocobienus pacTeHH K MOAAEP KaHUIO
BogHOro Oanmanca. Kmaccudukanus pacteHuid 1mo oOTHOIIEHUI0O K Boxe. [lpucmocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKHUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAs, ITyOWHHas
NOJNOYBEHHAs, BHYTPHOpraHu3MeHHas. DU3MKO-XMMUYECKHE OCOOCHHOCTU cpel OOuTaHUs
opranu3moB. [IpucrocobaeHus: OpraHu3MoB K dKU3HU B pa3HbIX cpefax.

bruonornueckne putmel. BHelHne n BHyTpeHHHE pUTMBL. CyTOYHBIE U TOIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHNU3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBUH JKU3HH.

Kuznenusie Gopmbl opranusmoB. [Tonsatue o xu3HeHHOW (opme. JKuzHeHHBIE (OPMBI
pacTeHMi: JepeBbs, KYCTapHUKH, KYCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBBHI.
KuzneHusle (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTBI, T€OOMOHTHI, a’3pOOMOHTHI. (OCOOEHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qaxroppl. Buasl OMOTHUECKMX  B3aMMOJEHCTBHH:  KOHKYpPEHIIMS,
XHUIIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepanus, MyTyaln3M, KOMMEHCAIU3M
(KBapTHUPAaHTCTBO,  HaxJieOHHW4YecTBO). Herpoduueckne  B3aMMOAEHCTBHS  (TONMHUYECKHE,
dbopuueckue, (adpuyeckue). 3HadyeHHE OWOTHYECKUX B3aUMOJICHCTBUU I CYIIECTBOBAHHS
OpraHu3MoB B cpefie ooutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUESHHUS.

JleMoOHCTpanun

Tabnuupl 1 cxembl: «IKosornyeckue (paxkropb», «CBETOBOM CHEKTP», «IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « TerIoKpOBHBIE JKUBOTHBIEY, «X0JIOJHOKPOBHbBIE
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KUBOTHbIE», «DU3NOIIOTUYECKUE aJaNTallud >KUBOTHBIX», «Cpeabl OOHTaHUS OPraHHU3MOBY,
«buonorndyeckue puTMeDy, «Ku3zHeHHBIE (HOPMBI pacTeHu», « KuzHeHHbIe POPMBI KUBOTHBIXY,
«JKocHuCcTeMa IIHPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMa XBOWHOIO Jieca», «llenm nuranusy»,
«XunanyectBoy, «Ilapasutuzm», «Konkypenmus», «Cumomnosy, «Kommercammsm.

O6opynoBanue: repbapuu pacTeHUd M JKUBOTHBIX, HPHUCIIOCOOJEHHBIX K BIUSHUIO
Pa3IMYHBIX ~ JKOJIOTMYECKUX  (aKTOpPOB, TepOapHH  CBETONIOOMBBIX, TEHENIOOMBBIX H
TEHEBBIHOCIMBBIX PAaCTEHUH, CBETONIOOMBBIC, TEHETIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHbBIC
pacTteHus, repOapuM ¥ KOJUIEKIMU TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOMYUBBIX
pacTeHuid, uydeia MTUIl W 3Beped, repOapuu pacTeHUU, OTHOCSIIUXCS K TUrpoduram,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE PACTEHHs JAaHHBIX TPYII, KOJUIEKIUH IKUBOTHBIX,
oOWTaIONMX B pa3HbIX cpefax, repOapuu U KOJUIEKIIMM PACTeHUN M KUBOTHBIX, 00JIaJar0IInX
YepTaMyd TPUCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUHM JKU3HH, Tepbapuu u
KOJUIGKIIUM PACTEHUH W >KMBOTHBIX PA3JMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHYECKUX B3aMMO/ICHCTBHSIX.

JladopaTopHasi padoTa «BrisiBJICHHE IPUCTIOCOOJICHUI OPTaHU3MOB K BIIUSTHUIO CBETAY.

JladbopaTtopnasi paGora «BbIsBJIecHHE TNPUCITIOCOOJICHUN OPraHU3MOB K  BIIMSIHHUIO
TEMIIEpaTypPbI».

JlaGopaTopnasi pabdora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OoOUTaHUM.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOJOTUYECKHE XapaKTePUCTUKH momyisiiuu. [lomynsanus kak OHOJIOrHYecKkas CHCTeMa.
Ponp HeomHOpOMHOCTH cpenbl, PU3HYECKUX OaphepoB M OCOOECHHOCTEW OWOJIOTHH BHJIOB B
(dbopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyJsiiuii. OCHOBHBIE TTOKA3aTENN MOMYJISINH:
YHUCIIEHHOCTb, IUJIOTHOCTh, BO3PACTHAs M IOJOBAs CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojoruyeckas CTpykTypa nomyssiiuu. OLEeHKa YHUCIEHHOCTH MOmyssuuu. JuHamuka
NONYJIALMY U €€ peryyanus. buornueckuil noreHuuan nonyaauuu. MoaenupoBaHue JUHAMUKU
nomyssinuu. KpuBele pocta uucieHHocTH mnomyisinuu. Kpusble BbDkUBaHUS. Perynsanus
YUCICHHOCTU MOMYJSIIMNA: poiib (AKTOPOB, 3aBUCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (r- u K-crparerun).

[Tonstue 06 »sKojmormueckoil Hume Buaa. Mecroobutanue. MHoromepHas MOJENb
skosornyeckod HumM JIx.M. Xatuuncona. Pasmepsl skonornyeckoil Humu. [loteHumansHas u
peann30BaHHAas HUILIU.

Bua kak cucrema nomyisnmid. Apeansl BUAOB. BuAbl M MX KU3HEHHBIE CTPATETHU.
OKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEEHUS W MUTpaAlUil JKUBOTHBIX. buosornyeckue WHBA3UU
qyKEPOJHBIX BUJIOB.

JleMoOHCTpaLuu

IToprper: Ix. M. XaTuynHCOH.

Tabmuipl ¥ cxeMbl: «DKOJIOTMUECKHUE XapaKTepUCTUKU nonysiuuny, «[IpoctpancTBenHas
CTpYKTypa mnonyisiiuun», «Bo3pactHele mnupamuasl nomyiasiuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3EMJIU Pa3IUYHBIMH OpraHuzMamu», «Mojenb skonoruueckor Humm Jlx. .
XaT4MHCOHAY.

O6opynoBanue: repOdapuy pacTeHUM, KOJIEKIIUN KUBOTHBIX.

JlaGopaTopHnas pa6ora «IIpucnocoOneHus ceMsH pacTeHUI K PacCeICHUION.

Tema 9. JkoJ10rus cO001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3Mami B
OuoreHo3e.

Okocucrema Kak oTkpbiTas cucremMa (A. JIkx. Tencnu). DyHKIMOHATIBHBIE OJIOKH
OpraHU3MOB B 3KOCHUCTEME: MIPOAYLEHThI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypOBHH.
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Tpoduyeckue nenu u cetu. AGuornyeckue O60ku 3kocucTeM. [10UBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BELIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeIu 3KocucTeMbl. bruoMacca u npoaykius. DKOJI0THYECKUe MTHPaMUIbI
quces1, OnomMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HanpaBieHHbIC
3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKleccuu. IlepBUuHbIE U BTOPUYHBIE CYKIIECCUM M MX
OPUYMHBL. AHTPONOreHHbIE BO3JCHCTBUS Ha cykneccud. KimMakcHoe cooOuiecTBo.
Buopaznoobpasue 1 mosHoTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOWYHBOCTH COOOILIECTB.

[TpuponHble 3KOCUCTEMBL. IJKOCUCmEMbl 03Ep U peK. DKOCUCmeMbl Mopeu U OKeaHO8.
IKocucmemvl MyHOp, 1€c08, cmenell, NyCMmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBbl. ArposKocucTema. ArponeHo3. Pazmuuus wmexay
AHTPOIIOTEHHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢uopa u ¢ayHa.
Cunantponuzamusi ropojckoii ¢Gaynel. buomormueckoe u  XO3SHCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH  (HOPMUPOBAHHMS ~ OCHOBHBIX  B3aMMOJACHUCTBUI  OpraHW3MOB B
aKocucTeMax. Ponb kackaomozo spgexma u 6u006-30upukamopos (Kiouesvlx 6uoos) 8
@ynkyuonuposanuu  sxocucmem. llepeHOC HHEPruM U BELIECTB MEXAY CMEXHBIMU
9KOCUCTEMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYJSIMA M JKOCUCTEM B  YCJIOBHSX
€CTECTBEHHBIX U aHTPONIOTEHHBIX BO3JCHCTBUI.

Mexanuzmsl  6030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoNorus MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

JdeMoHcTpannmn

IToptper: A. JIx. Tencnu.

Tabmuie! u cxembl: «CTpyKTypa OHMOLIEHO3a», « IKOCUCTEMA HIMPOKOJIUCTBEHHOTO JIeCay,
«9JKocucTeMa XBOWHOro Jiecay, «DyHKUHMOHAJIbHBIE TPYNIbl OPraHU3MOB B SKOCUCTEMEY,
«KpyroBopor BemecTB B 23kocucteMe», «llemu muTaHus (macTOMIHAS, JETPUTHAN)»,
«IKoJoTUYEeCKas MUPaMHIa YUCEID», « DKOJIOTHYECKas MUpaMuia OMoMacchl», « IKOJIOTHIECKast
nupamuaa sHeprum», «OOpasoBanue Ooiora», «llepBuunasi cykueccusi», «BoccraHoBrnenue
Jeca mociie moxapa», «IKOCUCTeMa 03epa», «ArpoueHo3», «KpyroBopor BemecTB W IHOTOK
SHEPruu B arporeHose», «[Ipumepsr ypOosakocucTemy».

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yyudeja NTHI[ U 3BepeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBApUYM KaK MOJIETb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypO0o3KOCHCTEMBDY.

JlabopaTopHnasi padora «/3ydueHue pazHOOOpa3usi MEIKUX MOYBEHHBIX YJICHUCTOHOTUX B
Pa3HBIX SKOCUCTEMAX).

Ikekypeusi «IKCKypcHsi B TUITUYHBIN OuoreoneHos (B nyOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJIOJIbHBIN WJIM OWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYPCHs B arpOdKOCHCTEMY (Ha MOJIE I B TETUIMYHOE XO3SIHICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

Buocdepa — obmernanerapHas o0omouka 3emid, TJie CYLIECTBYEeT HJIM CYIIECTBOBaJIA
Xu3Hb. PazButne npenacrasieHuii o buochepe B Tpynax J. 3tocca. Yuenue B. U. Bepnanckoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. XKupoe BeniecTBo Onocheps! 1 ero GyHKIHH.

3aKOHOMEPHOCTHU cylecTBOBaHUs Onocdepsl. OcodeHHOCTH Onochepsl Kak rio0ambHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemects U
OroreoxuMHYecKHe HUKIbI (Yrieposa, a3ota). PUTMuuHOCTS siBIIeHUH B Ouocdepe.
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3oHanbHOCTH OMochepsl. [TonsTHe 0 6GmoMe. OCHOBHBIE OMOMBI CYIIIH: TYHJpa, XBOWHBIE
Jeca, CMEIIaHHbIE W IIMPOKOJIUCTBEHHBIE Jieca, CTEeMH, CaBaHHBI, MMYCTHIHU, TPOIIUYECKHE Jieca,
BBICOKOTOpBs. KiMmar, pacTuTeNbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa W (yHKIHS SJKHBBIX CHCTEM, OIEHKA WX PECYpPCHOTO TIOTEHI[HANIA H
O6uochepHbIX QYHKIIHA.

JleMoOHCTpanuu

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

Tabmuubtl u cxemsl: «I'eoctepsr 3emnuy, «Kpyrosopot azora B npupoae», «Kpyrosopor
yraepoaa B mpupojae», «Kpyrosopot kucinopoaa B nmpuponae», «KpyroBopor Bojabl B pUPOIE»,
«OcHoBHBIE Omombl cymmy, «Kmmmarndeckue mosica 3emmn», «Tyaapay, «Taiiray,
«Cwmemannbii  nec», «lllupokonmuctBeHHbli jec», «Cremby, «CaBaHHa», «IlycTbiHs,
«Tponunyeckuii nec».

Ob6opynoBanue: repdapuy pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawOIIas cpeaa

DKoJoTMYeCcKHe KpU3UChl M HMX NpuuuHbl. Bo3neiicTBue uyenoBeka Ha Ouochepy.
3arpsisHeHUE BO3AYIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne KiinMara.

AHTpOIIOTEHHOE  BO3/CICTBHE HA pacTUTEIbHBIM M  KUBOTHbIM Mup. Oxpana
PacTUTEIBLHOTO U XUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPAaHbI NMPUPOAbI. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckue caabl U 300JI0THYECKUE
MapKu.

OCHOBHBIE TTPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA M MPUPOABL. PanroHansHoe
IPUPOIONOIL30BAaHUE M COXpaHEHHE OHOJOrH4ecKoro paszHooOpazus 3emmu. OOmue
3aKOHOMEPHOCTHU TII00ATBHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa
U €r0 BEepOSITHBIC TOCIEACTBHS.

Pa3zButie METONOB MOHUTOPWMHIA pA3BUTHSL OIMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmubie uccinedosanusi nepexooa K pecypcocbepezaioujeii U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuueckoe pasnoobpasue u duopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue 00CmMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHosbl IKopeaburumayuu SKOCUcmem u cnoco608 60pvovl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHbIX IKOCUCTHEM.

JleMoHCTpanun

Tabmumel W cxeMbl: «3arpsizHeHHE aTtMmocepbl», «3arps3HeHHe TUAPOCPEpbD,
«3arps3HeHre mouBbl», «l[lapHukoBelii  3pdexkT», «Ocobo oxpaHseMble NPUPOTHBIE
TeppuTOpun», «Moaenu ynpaBisieMoro MUpay.

O6opynoBanue: Gororpaduu oxpaHseMbIx pacTeHUM U KUBOTHBIX KpacHol kuuru Poccuiickoi
®enepanun, KpacHol KHUIM peruoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

JIMUHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHHS K Pe3yJbTaTaM OCBOCHHS OOYUYaIONUMUCS
IIPOrpaMM CpeTHEro O0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JUYHOCTHBIX pE3yJBTaTOB OCBOCHHUS TMPOTPaAaMMBbl 1O OHOJOTHUHU
BBIICJICHBl  CJIEAYIOIIME COCTaBISIONIME: OCO3HAHUE OOYYaroIIMMHCS  POCCHUHCKOMN
FPAKJAHCKOW HWJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAaMOCTOSATEIBHOCTH U
CaMOONPENEIICHUI0, Haluyue Mmomusayuyu K OOyYEHHIO OHOJIOTUH, YeleHanpagieHHoe
passumue BHYTPEHHUX YyOEXKJICHHWN JIMYHOCTH HAa OCHOBE KIIOUEBBIX IICHHOCTEH W
HCTOPUYECKUX TPATUIMI pa3BUTUSI OMOJIOTUYECKOTO 3HAHUSI, 20MOBHOCHb U CHOCOOHOCMb
00ydJaromuxcsi PYKOBOJCTBOBATHCS B CBOCH JIEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIUMU CUCTEME OMOJIIOrMYECKOT0 00pa3oBaHusl, Halu4ue npagoco3HaAHUs
9KOJIOTUYECKON KYJIbTYPbI, CHOCOOHOCMU CMAasums EIN U CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl IO OHOJIOTUU JOCTUTAlOTCA B
€IMHCTBE Y4YEOHOW M BOCIIUTATEIBHON IEATEIbHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH
POCCUICKMMHM  COLUMOKYJIbTYPHBIMH,  HCTOPUYECKMMHU U  JYXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMH, TIPUHATHIME B OOIIECTBE MPABWJIAMUA U HOPMaMH TOBEJCHUS M CIIOCOOCTBYIOT
IpoleccaM CaMOIIO3HaHUs, CaMOBOCIMTAHUS U CaMOpa3BUTHUA, DPa3BUTHS BHYTPEHHEU
MO3UIIMH JINYHOCTH, MATPUOTU3MA M YBOKECHHS K 3aKOHY M IIPABOMOPSIKY, YETIOBEKY TPpy/ia U
CTapluieMy IOKOJICHHIO, B3aMMHOTO YBa)KEHHS, OCPEkKHOTO0 OTHOLIECHUS K KyJIbTYPHOMY
HAaCJIEAUIO U TPAJAULIMAM MHOIOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, npupoe u
OKpY’Karolleu cpene.

JIM9HOCTHBIE PE3yJbTaThl OCBOCHHUS Y4eOHOro mpeamera «bHomorwsy MOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YyUaIOIUXCs PYKOBOACTBOBATHCSA C(HOPMUPOBAHHOMN
BHYTPEHHEH TO3ULMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPHEHTAlHM, ITO3UTUBHBIX
BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO
o011ecTBa, pacIMpeHne )KU3HEHHOTO OIBITa U OMBITA IEITEILHOCTH B MIPOIIECCE peaTu3aiiu
OCHOBHBIX HallpaBJICHUI BOCHUTATEIbHON JEATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

cOPMUPOBAHHOCTh TPAXKIAHCKONH TMO3UIMHK OO0ydaromerocss Kak AakKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHIICKOTO 00I11eCTBA;

OCO3HAHHE CBOMX KOHCTUTYLIHMOHHBIX MpaB M OO0s3aHHOCTEH, yBaXCHHE 3aKOHA U
MPaBOMOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESITENBHOCTH TIPU CO3JIaHUU YYEOHBIX
MIPOEKTOB, PEIICHHH Y4Ye€OHBIX M TO3HABATEIbHBIX 3a7a4, BBIMOJHEHUU OWOJOTHYECKUX
JKCIEPUMEHTOB;

CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO TO3UIIMIO IO OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSIICHITH €€;

YMEHHE YUYUTHIBAaTh B CBOUX JCHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJH C pa3HbIMH YOEXKIEHUSMHU, KYJIbTYPHBIMU IIEHHOCTSIMH U
COIMATHHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBHIMOJTHEHHS Y4YEOHBIX,
MTO3HABATENIPHBIX W HCCIEIOBATEIBCKUX 3a7ad, YBAKUTEIBHOTO OTHOIICHHS K MHEHHIO
OTIITOHEHTOB TMPH 00CYKICHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU W BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh  POCCHUUCKOM TPaXKTAHCKOW HMACHTHYHOCTH, TMATPUOTH3MA,
YBaXXEHUSI K CBOEMY HApOAY, YyBCTBAa OTBETCTBEHHOCTHU mepea PoauHOM, ropaocTu 3a cBOM
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Kpail, cBOI0 PoauHy, CBOM A3bIK U KYJBTYPY, MPOIUIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO
Hapoza Poccuu;

LIECHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACICAMID M IAMITHUKAM HPUPOJBI,
JTOCTHXKEeHHUSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKHX YUYEHBIX B CTAHOBJCHHE U pPa3BUTHE
OWOJIOTHH, TOHUMAHUS 3HAYCHHS OWOJOTUM B TO3HAHWUU 3aKOHOB MPHPONBI, B KH3HU
YeJloBeKa U COBPEMEHHOI0 OOIIECTBA;

uneiHas  yOexkIEHHOCTh, TOTOBHOCTh K CHOyXXeHWI0 u 3amure OredecTsa,
OTBETCTBEHHOCTH 32 €ro CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE JYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMl0 M TMPUHUMATh OCO3HAHHBIE pElIeHUS,
OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENSIM, CO3JaHHUIO CEMbH Ha OCHOBE
OCO3HAaHHOTO NPUHATHS LIEHHOCTEM CEMEWHOW >KU3HU B COOTBETCTBUU C TPATULUAMU
HaponoB Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHWE K MHUpPY, BKJIIOYas OCTETUKY ObITa, HAy4YHOTO U
TEXHHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOABI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUJIaX UCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usnuyeckoro BocnUTaHHsA, (GOpPMHPOBAHMA KYJbTYPbI 3A0POBb U
IMOIHMOHAIBLHOIO 0J1IAroNoJIyYns:

MOHUMaHWE M pealu3alus 310poBoro u Oe3omacHoro oOpas3a >KuU3HH (370pOBOE
MUTaHUE, COONTIOJICHUE TUTUEHNYECKUX TIPABUII M HOPM, COaTaHCHPOBAHHBIN PEKUM 3aHSITHIA
W OTHbIXa, perynsipHas Qu3udeckas akTUBHOCTb), OEpPEKHOro, OTBETCTBEHHOTO U
KOMITIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PM3UYECKOMY U IICHXUYECKOMY 3/I0POBbIO;

MOHUMAaHWE I[IEHHOCTH NPaBUJ WHIUBUAYATHHOTO M KOJIJIEKTUBHOTO 0€30MacHOTO
MOBEJICHHUS B CUTYAIUAX, YTPOXKAIOIINUX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HaHWE TOCTEACTBUI U HEMPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aTKOTOJIS,
HapKOTHUKOB, KYpEeHUSI);

6) TpynoBOro BocnuTaHUSA:

TOTOBHOCTH K TPYy, OCO3HaHHUE IIEHHOCTH MaCcTEepPCTBA, TPYI0JII00HE;

FOTOBHOCTh K AKTHMBHOM  JEATENBHOCTH  TEXHOJOTMYECKOM M COLIMAJIbHOU
HaIpaBJIE€HHOCTH, CIOCOOHOCTh HHUIIMUPOBATH, MNIAHUPOBATH U CAMOCTOSATEIHLHO BBITIOJHSITH
TaKylo JAESITENbHOCTD;

HWHTEPEC K pa3IMuHbIM chepam MpoPpeCcCHOHAIBHON IeATeTbHOCTH, YMEHHE COBEPIATh
OCO3HaHHBIN BBIOOp Oynymied mpodeccun U peann30BBIBATH COOCTBEHHBIE >KHU3HEHHBIE
TIJIAHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO HA IPOTSHKEHUH BCel
KU3HH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

9KOJIOTUYECKH TIeJIeCO00pa3HOE OTHONIICHHE K TMPUPOJE KaK HCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS;

TIOBBIIICHUE YPOBHS SKOJOTUUECKOW KYJIbTYpPHI: MPUOOPETEHNE OMbITA TUTAHUPOBAHMS
MOCTYMKOB U OLICHKU WX BO3MOXKHBIX TOCIECTBUN JIsl OKPYXKAIOILLEN CPeIbl;

OCO3HaHUE TJI00ATIEHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeil UX PEIICHHUS;
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CIIOCOOHOCTh HCIIOJIB30BaTh NpPHOOpETaeMble MPHU H3YYCHUH OHOJIOTHHM 3HAHUS U
YMEHUSl TPU pEIICHUH MpOoOJIeM, CBS3aHHBIX C PAHMOHAIBHBIM IPHPOIOIIOIE30BAHHEM
(cobunroienne mpaBuIl MOBEICHUS B NMPUPOJE, HAMPABIEHHBIX HA COXPAHEHUE PABHOBECHUS B
IKOCUCTEMAX, OXpaHy BHJIOB, 3KOCHUCTEM, OMOChEpHI);

aKTUBHOE HEMpUATHE ACHCTBUM, MPUHOCALINX BpEl OKpYyKarolleld MPUPOAHON cpele,
yMEHUE IIPOrHO3UPOBATh HeOJIaronpusTHeIC 9KOJIOTMUECKHE IIOCJIEACTBUS
MpeapUHIMAEMbIX JEHCTBUI U MIPEeIOTBPALATh UX;

HaJIMYUE€ Pa3BUTOT0 SKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKONW KYJIBTYpBI, OIBITA
NESTeIbHOCTH  JKOJIOTMYECKO HAINpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATbCSI HMHU B
[03HABATEJIbHOM, KOMMYHHUKAaTUBHON M COLMAIBHOM IPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MIPAKTUYECKON ACSITETbHOCTU IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH W OOINECTBEHHOW MpPAKTHKH, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE  SI3bIKOBOM M  YMTATEIbCKOM  KyJbTYpbl Kak CpeicTBa
B3aMMO/JICHCTBUS MEXKIY JIOJbMU U MO3HAHUS MUPA;

MIOHUMAaHUE creUn(PUKU OMOJOrMM KaK HayKH, OCO3HaHHUS €€ posii B (OPMUPOBAHUU
paIMOHAJIBHOTO HAYYHOTO MBINUICHHS, CO3JaHUM IIEJIOCTHOTO IMPEJICTaBiICHUs 00
OKpYy’alollleM MHUpE KaK O €IUHCTBE IPHUPOAbI, YeJOBEKa W OOlIecTBa, B IO3HAHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEH U peleHuu mpodIeM coXpaHEHHs PUPOTHOTO PAaBHOBECHS,

yOeXIEHHOCT, B 3HAYMMOCTH OHONOTMM Ui COBPEMEHHOW  IMBHIJIM3AIHU:
o0OecrieyeHrss HOBOTO ypOBHS  Pa3BUTUS  MEAMIIMHBI, CO3/aHHUE  MEPCIEKTHUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX PeIIaTh PECYPCHBIC MTPOOIEMBI Pa3BUTHS YETIOBEYECTBA, IIOMCKA
MyTe BBIXOJA M3 TJIOOANBHBIX SKOJOTMYECKHX IMpolieM Hu obecredeHus Mepexoaa K
YCTOWYMBOMY pPa3BUTHUIO, pPALlMOHAIBHOMY MHCIIOJIb30BAHUIO MPUPOJHBIX PECYpCOB U
(hOpMUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJTYYEHHH OHOJIOTMYECKUX 3HAHWM B LEISAX IOBBIILICHUS
o0mmeil  KyJbTypbl, €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, KaK COCTaBHOW  YacTH
(YHKIIMOHATIBHOW IPaMOTHOCTH 00yuaroumxcs, GopMUpyeMoil pu U3yueHuu OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB MO3HAHUs, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITIOJIb30BaTh IOJyyaeMble 3HaHUS AJI aHalu3a U OOBICHEHHUS SIBICHUU
OKPY’KaIOIIEro MHpa U MPOMCXOJAIINX B HEM M3MEHEHHUH, YMEHHE JielaTh 00OCHOBAHHBIE
3aKJIIOUYEHUST Ha OCHOBE Hay4yHbIX ()aKTOB M MMEIOIIUXCS JAHHBIX C IEJIbI0 MOIYYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENbHO HMCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS Ui PELICHUS
Mpo0JieM B pealbHbIX KHU3HEHHBIX CUTYaIlUsX;

OCO3HaHHE IIEHHOCTU Hay4YHOW JEeSTeIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOEKTHYIO
U UCCJIEI0BATENbCKYIO ACSITENIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE;

TFOTOBHOCTh U CIIOCOOHOCTH K HEMpPEPHIBHOMY OOpPa30BaHUIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY IOJIy4€HHI0O HOBBIX 3HAHWH MO OWOJIOTMH B COOTBETCTBUU C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yabTaThl OCBOEHHUS yueOHOTro npeaMera «bruosnorus» BKIOYAIOT:
3HaYUMBIC i1 (HOPMHUPOBAHHSI MHPOBO33PEHHUS OOYYAIOIIUXCS MEKTUCIUILIMHAPHBIE
(MexmpenMeTHbIe) OOIIeHAYYHbIE MOHATHUS, OTPAXKAIOLIUE [IEIOCTHOCTh HAYYHOM KapTHUHBI
MHUpa U crieln(UKy METOI0B TO3HAHUS, UCIOIh3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, sIBJIEHHE, IPOLIECC, CUCTEMA, HAYUHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, HCCIel0BaHUe, HaONIOJCHHe, W3MEpPEHHEe, SKCIEPUMEHT M JApYyTHe);
YHUBEpCaJIbHbIE YUeOHbIC NeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHBHEIE, PETYJISTUBHBIC),
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obecrieunBarone  (GopmMupoBaHue (PYHKIIMOHAIBHOW TPAaMOTHOCTH U COIIMAJIBLHOM
KOMIIETEHIIMH OOYyYaroIUXCs; CHOCOOHOCTh OOYYaIOUIMXCS HCHOJB30BaTh OCBOCHHBIC
MEXIUCUUIIMHAPHBIE, MUPOBO33pEHYECKIE 3HAHUS U YHUBEPCAJIbHBIC yueOHbIE IEHCTBUS B
II03HABATEJILHON U COLMAIbHON ITPAKTHKE.

B pesynbraTe u3ydeHuss OMOJOTMUM HAa YpPOBHE CpelHEro oOlmiero o0pa3oBaHUS Y
oOyuJatorerocs: OyayT chopMUpOBaHBI TO3HABATEILHBIC YHUBEPCATbHBIC YIeOHBIC JCHCTBHSI,
KOMMYHHUKATHUBHBIE YHUBEpCAJIbHbIE y4eOHblE JAEWUCTBUSA, PETYJISATUBHBIC YHHUBEpPCAIbHbBIC
y4eOHbIe ACUCTBHSI, COBMECTHAS JIESTEIHHOCTD.

MeTtanpeameTHble pe3yiabTaThl OCBOSHHS MPOTrpaMMbl CpeHEro o0Iiero oopazoBaHus
JIOJKHBI OTPAXKATh:

OBiajeHne YHMBEPCAJIbHBIMU YUeOHbIMHU NMO03HABATEIbHBIMH JelCTBUSIMU:

1) 6a3oBble JIOrHYecKHeE TeiiCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTyalIM3UpOBaTh MpobOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTMUECKOTO MBIIIICHUS (aHalu3a,
CHUHTE3a, CPaBHEHHUs, Kiaccu(uKauuu, 0OOOIIEHHS), PACKPbIBaTh CMBICI OHOJIOIMYECKUX
MOHATHM (BBIACNATh MX XapaKTepHble TMPU3HAKH, YCTAaHABIMBATh CBSI3U C JAPYTUMU
MOHATHUSIMU);

OTIpEeAETATh LENH JAEATEIbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPUH UX JTOCTHXKEHUS,
COOTHOCHUTH PE3YyJIbTAaThl ICATEIHLHOCTH C IIOCTABICHHBIMU IEIISIMU;

UCIIOJIb30BaTh OMOJOTHYECKHE MOHSATHS A OOBSICHEHHs (JAKTOB WM SBIICHUN >KMBOU
TIPUPOJIBI;

CTPOUTH JIOTHUECKHE PpaCCYXACHHs (MHIYKTUBHBIC, NEAYKTHUBHBIC, IO AHAJIOTHUH),
BBISIBJISTH ~ 3aKOHOMEPHOCTH W TNPOTHBOPEYHS B  PAacCMaTPHUBACMBIX  SIBICHHSIX,
(GbopMyIHUpOBaTh BHIBOJIBI M 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MOJICTIbHBIC CPENICTBA IS MPEICTABICHUS CYNICCTBCHHBIX CBSI3CH
U OTHOIIEHUN B WM3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYUI Pa3HOTO
poJia, BRISBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHHKAX;

pazpabarhiBaTh IUTAH peIICHHs TPOOJIeMbl C y4ETOM aHaIM3a UMEIOUINXCS
MaTepHATBHBIX ¥ HEMAaTEPHAILHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JEATEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PHCKU MOCIICICTBUH JICITCILHOCTH;

KOOPJIUHUPOBATh M BBINIOJHATH PabOTy B YCIOBUSX PEATbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a3oBbI€ HCCIEA0BaTEIbCKUE JIeliCTBUS:

BIIQJIETh HABBIKAMHU Yy4eOHO-HCCIIEOBATENbCKOM W  TPOEKTHOM JESITeNbHOCTH,
HaBBIKAMU pa3pemieHus Mpo0sieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEITHbHOMY
MOMCKY METOJIOB PpEIICHUS TMPAKTUYECKUX 3a/ady, MPUMEHEHHIO pa3JIMYHbIX METOJIOB
TTO3HAHUS;

WCIOJIb30BaTh Pa3UYHbIC BUIBI JEATEIBHOCTH MO MOJTYYSHHIO HOBOTO 3HAHUS, €r0
WHTEPIIPETAINH, TIPeoOpPa30BaHUIO H IPUMEHEHHUIO B YICOHBIX CUTYAIMsIX, B TOM YHCIIE MTPU
CO3/IaHUU YYEOHBIX M COIIMAIIBHBIX TPOEKTOB;

¢bopMHpOBaTh HAYYHBI THIT MBIIUICHUS, BJIAACTh HAYYHOW TEPMHHOJIOTHEH,
KIIFOUEBBIMH MMOHSATUSIMU H METO/IaMU;

CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEIbHON ACSITEIHPHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISBJISATh MPUYWHHO-CJICICTBEHHBIC CBS3M M aKTyaIM3HPOBATh 3aJ1ady, BBIJIBUTATH
TUNOTe3y €€ pelleHHs, HaXOAUTh apryMEHTHl JJIsi JOKAa3aTelbCTBA CBOUX YTBEPIKICHUH,
3aJ1aBaTh apaMeTPhl U KPUTEPUH PEIICHHUS,
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aHAJIM3UPOBATh MOJYYEHHbIE B XOJ€ pELICHUS 3aJauyd pPe3yJbTaTbl, KPUTUYECKHU
OLIEHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATH IIEJICHAIIPABICHHBIN MMOUCK MEPEHOCca CPEJICTB M CIIOCOOOB JCHCTBUS B
npodeccuoHaNbHYI0 Cpeay;

yMETh TIEPEHOCUTHh 3HAaHUS B T[IO3HABATEIbHYIO M MPAKTHUECKYI0 00Jactu
KHU3HEJCATEIIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE WJIEH, MpeJiaraTb OPUTMHAIbHBIE MOJIXOJbl U PEIICHUS, CTaBUTh
npoOJIeMBI U 33a[1a4H, JIOITYCKAIOIINE albTepHATUBHBIEC PELICHHUS.

3) pabora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX UHPOPMALIUH (TEKCTe y4eOHOTro mocoous,
HAy4YHO-TIONYJISIPHOM  JHUTepaType, OWOJIOrMYECKHUX  CIIOBapsiX U CIPaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax IaHHBIX, B VHTepHeTE), aHanu3upoBaTh MHOOPMAIMIO PA3TUIHBIX
BUIOB U (GOpM TMpeACTaBICHHUS, KPUTHUUYECKH OILIEHUBATh €€ JOCTOBEPHOCTh U
HETMPOTUBOPEYUBOCTb;

dbopMynupoBaTh 3ampockl U MPUMEHSATHh Pa3IUYHbIE METOJbI MPU MOUCKE U OTOOpe
ouosornyeckoil napopMay, HeOOXOUMOH JIJIs BEITIOTHEHUS Y4eOHBIX 3a/1a4;

MPUOOPETATH OMBIT UCIIONIb30BAHMS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTUMAJIbHYIO (OpMY MpeACTaBICHUS OUOIOrHMYECKOI
nHpopManuu (cxembl, rpaduKu, TMarpaMMsbl, TaOJIHIIBI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIA S3bIK B KadecTBE CpelcTBa MpHU paboTe ¢ OMOIOTHYEeCcKOu
nHbOpManKel: TPUMEHSITh XUMUYECKUE, PU3NIECKHUE U MATEMaTHUYECKNUE 3HAKH U CHUMBOJIBL,
dbopMynbl, abOpeBHATypy, HOMEHKJIATYpY, HCIOJIb30BaTh M MPeoOpa3OBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPECTBA HATJISITHOCTH;

BJaJIeTh HaBBIKAMU DACMO3HABAHMSA W 3alIUTHl MHpOpMaUWU, HHPOPMAIIMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o0menue:

OCYILECTBIATh KOMMYHHMKAallMM BO BceX cdepax >KU3HU, aKTHMBHO Y4YacTBOBaTh B
JIMajiore WM JTUCKYCCHH TO CYIIECTBY OOCYXKIaeMoi TeMmbl (yMEHHE 3a/laBaTh BOMPOCHI,
BBICKa3bIBaTh CY)XJICHHMsS OTHOCHUTEIBHO BBIMOJIHEHUS TMpe/jiaraeMoil 3ajaud, y4UThIBATh
WHTEPECHI M COTJIACOBAHHOCTD MO3HIINHI IPYTHX YYaCTHUKOB JHAJIOTa UITH JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE Cpe/CcTBa OOIIEHUS, TOHUMATh 3HAYEHHE COLMAIbHBIX
3HAaKOB, NPEINOCHUIOK BO3HUKHOBEHHSI KOH(MDIMKTHBIX CHTyallMd, YMETh CMsr4arhb
KOH(QUINKTBI U BECTU TIEPETOBOPHI;

BJIAJIETh PA3TUYHBIMU CIIOCOOaMU OOIICHUS W B3aMMOJACHUCTBUS, TOHUMATh HAMEPEHUS
ApYTUX JIOAEH, MPOSBIATh YBAKUTEIbHOE OTHOLIEHHE K COOECeHUKY M B KOPPEKTHOU
dhopme GopMyITUPOBATH CBOM BO3PAKECHHS;

Pa3BEPHYTO U JIOTUYHO H3JIAraTh CBOIO TOYKY 3PEHUS C HMCIIOJIb30BAaHHEM S3BIKOBBIX
CpPEACTB.

2) COBMeCTHAA 1eSITeJIbHOCTD:

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAWBUIYATbHON pabOTHI
IpU pEUIeHUH OMOJIOTUYECKOH IMpoOsieMbl, OOOCHOBBIBATh HEOOXOAMMOCTH MPUMEHEHHS
TPYNIIOBBIX (hOPM B3aUMOJICHCTBUS IPU PEIICHUN YIeOHOH 3a/1a4H;

BBIOMPATh TEMAaTHKy U METOJIbl COBMECTHBIX JAECUCTBUI ¢ Y4ETOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEH Ka)KIOTO WiICHA KOJUICKTHBA;
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MIPUHUMATh IL€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATH U KOOPAMHHPOBATH
JICUCTBUA MO €€ JOCTUKEHUIO: COCTABJATH IUIAH JEUCTBHUM, pACHPENENIATh POJIUA C YYETOM
MHEHUI YYaCTHHKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJIAJa U KaKJION0 y4YyaCTHHMKAa KOMaHIbl B 0OLIUil
pe3ynbTat 1o pazpaboTaHHBIM KPUTEPUSIM;

IIpeIaraTb HOBBIE NIPOEKTHI, OLIEHUBATh UJIEU C NMO3UIMN HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOW 3HAUMMOCTH;

OCYLUECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B PAa3JIMUHBIX CUTYaLMsIX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIUATUBHBIM.

OgyaeHne YHMBEPCAJIBHBIMHU PeryJsiTHBHBIMH AefiCTBUAMM:

1) camoopranu3anus:

UCIOJIB30BaTh OMOJIOTUYECKUE 3HAHMS JUIS BBIIBICHUS NPOOJIEM M HMX pEIICHUS B
KU3HEHHBIX U YYeOHBIX CUTYalUsX;

BBIOMPATh HA OCHOBE OMOJOTMUYECKUX 3HAHUU IIETICBBIC M CMBICIIOBBIC YCTAaHOBKH B
CBOMX JCHCTBUAX M IOCTYINKAaxX IO OTHOLICHHUIO K JKUBOW NIPUPOJE, CBOEMY 3/I0POBBIO U
310POBBIO OKPYKAKOLIHX;

CaMOCTOATENIbHO  OCYIIECTBJIATh  IIO3HABATEIIBHYH)  JEATEIbHOCTb,  BBISBIATH
mpoOJIeMbl, CTaBUTh W  (QOPMYJIUPOBATH COOCTBEHHBIC 3amaud B 00pa3oBaTCIIbHOMN
JEATEIbHOCTH U JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIPHO COCTaBIISITh IUIAH PEHICHHS MPOOJIEMBI C YYETOM HMMEIOLIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTEHUII;

JlaBaTh OLEHKY HOBBIM CUTYalUsIM;

pacimupsaTh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JeNaTh OCO3HAHHBIA BBHIOOP, APTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO INUPOKOH HpyAUMIMH B pa3HbIX
o0acTax 3HaHUH, IOCTOSHHO MOBBIIIATH CBOI 00pa30BaTeNbHBIN U KYJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JESITEIBLHOCTb, OLICHUBAThH
COOTBETCTBHUE PE3YJIBTATOB LIEIISAM;

BJIJIETh HABbIKAMU IIO3HABATENIbHON pe(JeKcuu Kak OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJbTaTOB M OCHOBAaHUM, HCIOJIb30BaTh
npuémbl pediiekcru AJis OLIEHKH CUTYalllH, BHIOOpAa BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKHA U CBOEBPEMEHHO NTPUHUMATD PEIIEHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 U APYTUX:

MPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI JPYTMX IIPH aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYTroro YeJIOBEKa.
HNPEAMETHBIE PE3YJBbTATHBI

[IpenmeTHbIe pe3ysbTaThl OCBOEGHUS coJiepaHus yueOHoro npeaMera «buosiorus» Ha
YIIIyOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha oOecrmedeHne mTporIbHOrO 00ydeHUs
oOyyaromuxcs Ouonorud. OHM BKJIIOYAIOT: crienupudeckue it OMOJIOrUM Hay4YHbIE 3HAHMS,
YMEHHUS U CIOCOOBI JAEWCTBUN MO OCBOEHHUIO, MHTEPIPETALUU U MPeoOpa30BaHUIO 3HAHUM,
BBl JEATEIBHOCTH M0 ITIOJYyYEHHUIO HOBBIX 3HAHUM M WX NPUMEHEHUI0 B DPa3IMUHBIX
y4eOHBIX, a TakK€ B pealbHbIX >KU3HEHHBIX CHTyauusix. llpeameTHble pe3yJabTaThl
IIPEICTaBJIEHBI 110 TOJaM U3yYEHUSI.
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[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4eOHOro mpeamera «buonorus» B 10 knacce
JOJKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTH 3HAHUHN O MECTE U PO OUOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK,
B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MHUpA, B TIO3HAHUU 3aKOHOB MPUPOABI U
pelieHnrd MpoOJieM pPalUOHAIBHOTO MPHUPOAONONIB30BaHUS, O BKIAJE POCCUHCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOM OMOJIOrMYECKUX 3HaHUH, KOTOpas BKIIIOUAET: OCHOBOIOJATAI0IINE
OMOJIOTUYECKHE TEPMHUHBI U TMOHATHA (KU3HB, KJIETKA, OPraHu3M, MeTaboJIn3M, TOMEoCcTas,
CaMOpPETryJIAlMs, CAaMOBOCIPOU3BE/ICHUE, HACIEICTBEHHOCTh, HW3MEHYUBOCTb, pPOCT U
pa3Butue), Ouonormdeckue Teopuu (kierounas teopust T. IllBamma, M. Ilneiinena, P.
Bupxosa, xpomocoMHast Teopus HacieAacTBeHHOCTH T. Moprana), yaenus (H. Y. BaBunosa —
0 IIGHTpax MHOrooOpasusi M TPOUCXOXKICHHUS KyJIbTypHBIX DPACTCHMI), 3aKOHBI
(emnHOOOpa3usi MOTOMKOB IEPBOrO  IOKOJIGHHS, PpACHICIICHUS, YHMCTOTHI  TaMeT,
HE3aBUCHUMOIO HacienoBaHus I. MeHnens, rOMOJOTMYECKHX pSAIOB B HACJIECICTBEHHOU
n3menuuBoctu H. Y. BaBuiosa), npuHIUIBI (KOMILLIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM  METOJaMH HAy4YHOI'O II03HAaHUS, HCIOJb3yEMBIX B
OMOJIOTMYECKUX MCCIEIOBAHUSX JKUBBIX OOBEKTOB (OMHCaHHE, HU3MEpEHHEe, HaOJNIo/eHuE,
9KCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIIETOK MPOKAPHOT U 3YKAPHUOT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie Oakrepuil, rpudos,
pacTeHMii, KUBOTHBIX W YEJIOBEKa, CTPOCHHUS OPraHOB M CHCTEM OPraHOB PACTCHHI,
KUBOTHBIX, YEJIOBEKAa, IMPOLECCOB KU3HEACITEIbHOCTH, IPOTEKAIOUMX B OpraHU3Max
pacTeHMii, >KUBOTHBIX M UEJIOBEKa, OHOJIIOTMYECKUX MPOIIECCOB: OOMEHa BEILIECTB
(MeTabonu3M), MpeBpaIleHus YHEPTHH, OPOKEHUS, aBTOTPO(GHOTO U reTepOTPOPHOTO THUIIOB
nuTaHus, (QOTOCHHTE3a M XEMOCHUHTE3a, MHTO3a, Mei03a, raMeroreHesa, sMOpuoreHesa,
MOCTAMOPHOHAILHOTO PA3BUTHUS, PA3MHOKEHHS, WHIMBUAYAIBHOTO DPa3BUTHS OpraHuU3Ma
(oHTOreHe3a), B3aMMO/IEHCTBHSI TEHOB, IeTepo3Kca, HCKYCCTBEHHOT0 0TO0pa;

yYMEHHE YCTaHaBJIMBATh B3aMMOCBS3U MEXKIY OpraHOMJIaMU KJIETKU U UX (YHKIMIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUUSAMH, MEXAYy OpraHaMHd U CUCTEMaMH
OpPraHOB y PaCTEHMM, KUBOTHBIX U YEJIOBEKA U UX QYHKIUSAMU, MEKIY CUCTEMaMH OPTraHOB U
uxX (QYHKIOMSIMH, MEXIy »JTalmaMd OOMEHa BEIeCTB, 3TallaMH KIETOYHOIO MLHKIA U
KU3HEHHBIX IHUKJIOB OPraHuW3MOB, JTallaMM SMOPHUOHAIBHOIO pPa3BUTHUS, TEHOTHIIOM U
¢beHoTunom, peHoTUnoM u GpakTopaMu cpeabl OOUTaHUS;

YMEHHE BBISBIATh OTIIMUUTENbHbIE IPU3HAKH KUBBIX CHCTEM, B TOM UYHCJIE PACTEHUH,
KUBOTHBIX U 4YEJIOBEKA;

yMEHHE HCI0JIb30BATh COOTBETCTBYIOILIHE apryMeHTHI, OMOJIOTMYECKYIO
TEPMHUHOJIOTHI0O W CHMBOJIMKY JJIs JOKa3aTelIbCTBA POJCTBA OPraHU3MOB pPa3HBIX
CUCTEMAaTUYECKUX TPYIIIT;

yMEHHUE pelarb OWOJIOTMYECKUE 3aJaud, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBS3U
MEXJy HCCIEeTyeMbIMU OHOJIOTMYECKUMHU MpOLEccCaMH M SIBJICHHUSMH, JeIaThb BBIBOABI U
IIPOrHO3bI HA OCHOBAHMM ITOJIyYEHHBIX PE3YJIBTATOB;

yMEHHE BBINOIHATH JIa00paTOPHBIE U MPaKTUYECKUE padoThl, COOMIOAATh MpaBuia Ipu
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000pYI0BaAHUEM;

yMEHHE BBIIBUTATh TUIOTE3bl, MPOBEPATh UX SKCIEPUMEHTAIBHBIMH CPEICTBAMU,
bopmynHpys 1elb HCCICIOBAHUS, AaHAIM3UPOBATH IOJyUYE€HHBIE pPe3yJbTaThl W JIENaTh
BBIBO/JIBI;

yYMEHHUE y4acTBOBaTh B Y4eOHO-MCCIIEI0BATENbCKON paboTe O OMOIOTHH, SKOJIOTUU U
MEIUIIMHE, TPOBOAUMON Ha 0a3e MIKOJIbHBIX HAyYHBIX OOLIECTB, U MyOIMYHO MPEICTaBIATh
MOJTyYeHHbIE Pe3YJIbTAaThl HA YUYEHUYECKUX KOH(DEpEeHIUIX;
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yMEHHE OILIEHHBATh 3THUYECKHE AacCMeKThl COBPEMEHHBIX HCCIEAOBAHUN B o001acTu
OMOJIOTUH ¥ MEIUIUHBI (KIOHHUPOBAHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHUE, HANpaBIEHHOE
M3MEHEHHE T€HOMAa U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE  OCYIIECTBJIATh OCO3HAHHBIA  BBIOOp Oyaymell  npodeccnoHaTbHON
NEeSITeIbHOCTH B 00JIaCTH OMOJIOTMH, MEIUIUHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH, CEIHCKOTO
XO035UCTBAa, MUIIEBOM  MPOMBIIUJICHHOCTH, yriayONsTh  MO3HABATENbHBIM  HMHTEpEC,
HalpaBJICHHBI Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH MNpodeccuu U MPOJ0ILKEHUE
OMoJIOTNYecKOro 00pa3oBaHUsl B OPraHU3AIMIX CPEIHEr0 MpOoPEecCHOHATBLHOTO U BBICIIETO
oOpa3oBaHus.

[IpeameTHbie pe3ynbTaThl OCBOCHMs ydyeOHOro mpeamera «buonorus» B 11 kKnacce
JOJIKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MeCTE U POJIM OUOJIOTUHN B CHCTEME €CTECTBEHHBIX HAYK,
B ()OPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAY4YHON KapTUHBI MHpA, B TO3HAHUH 3aKOHOB
MIPUPOJIBI U PEIICHNH SKOJOTHYECKUX MPOOIIEM UEIOBEUECTBA, a TAK)XKE B PEIICHUH BOIIPOCOB
paIMOHAIBLHOTO MPHUPOJIONOIL30BAaHUS, U B (OPMHUPOBAHUU ILIEHHOCTHOTO OTHOILIEHUS K
MpUpoJie, OOIIECTBY, YETOBEKY, O BKJIAJE POCCHICKUX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BJIAJIETh CHCTEMOW OMOJIOTUYECKUX 3HAHUHN, KOTOpask BKIIIOYACT ONPEICICHUS
Y TOHUMAaHHUE CYIIHOCTH OCHOBOIOJAralomnuX OHMOJOTHYECKHX TEPMUHOB U TOHATUHN (BHI,
skocucTema, Ouocdepa), Omonormueckue Tteopun (dBomronnoHHas Teopus Y. JlapBuHa,
CHUHTEeTHYEeCKasi Teopus 3Boironun), yuenus (A. H. CeBeplioBa — 0 MyTAX W HampaBIICHUSAX
sBomtonuu, B.W. Bepnanckoro — o Ouocdepe), 3akoHbl (reHeThYecKkoro paBHoBecus Jx.
Xapnu u B. Baitn6Gepra, 3aponpimeBoro cxoacrsa K. M. bapa), npaBuna (Munumyma lO.
JInbuxa, HSKOJIOTHYECKOH NHpaMuIbl SHEPruM), runoresbl (rumoreza «mupa PHK» V.
I'unGepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJAaMU HAay4YHOTO TO3HAHUS, HCIOJIb3YEMbIMU B
OMOJOTHYECKNX MCCIEIOBAHUSAX JKUBBIX OOBEKTOB M JKOCHCTEM (OMHCAHUE, U3MEpEHHUE,
Ha0II0/IeHUE, YKCIIEPUMEHT), CIIOCOOAMH BBISIBJICHHUS M OLIEHKU aHTPOIIOT€HHBIX M3MEHEHHM
B IIPUPOJIE;

YMEHHUE BBIJCNSATh CYIIECTBEHHbIE MPHU3HAKHU: BUIOB, OMOTEOIEHO30B, YKOCHUCTEM H
O6uocdepsl, CTaOMIN3UPYIOUIETO, ABIKYIIETO M pa3pbIBAIOIIEro €CTeCTBEHHOro OTOopa,
AUIONATPUYECKOTO U CHUMIATPUYECKOTO BHJA000pa30BaHUs, BIMSHHUS JBIDKYIIUX CHII
HBOJIIOIIMM Ha TeHO(OH] MOMYJISINH, MPUCITIOCOOIEHHOCTH OPraHU3MOB K cpefie oOuTaHus,
YepeloBaHUsI HAMPAaBICHUM SBOJIONNMH, KPYroBOpPOTa BEIIECTB M IOTOKAa HHEPTUU B
KOCHUCTEMAX;

YMEHHE YCTaHABIWBATh B3aWMOCBSI3U MEXIY IMPOIECCAaMU HBOJIONUU, IBUKYIIUMH
CUJIaMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3IMYHBIX IKOCHCTEM U MPHUCTIOCOOTCHUSIMHU K HUM
OpraHU3MOB;

YMEHHE BBISBISATh OTIWYMUTEIbHBIC MPHU3HAKU KUBBIX CHUCTEM, MPHUCIOCOOICHHOCTh
BHJIOB K cpene oOWTaHus, aOMOTHYECKUX M OMOTHYECKHMX KOMIIOHEHTOB 3JKOCHCTEM,
B3aMMOCBSI3€ii OpPraHM3MOB B COOOIIECTBAX, AHTPOIOTCHHBIX HM3MEHEHHH B DKOCHCTEMax
CBOCH MECTHOCTH,

yMEHUe UCII0JIb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHI0O U CHMBOJIMKY JJIsi JJOKa3aTeJbCTBa POJACTBA OPraHuW3MOB  pa3HbIX
CUCTEeMAaTUYECKUX TPYII, B3aUMOCBS3H OPraHU3MOB U CpeIbl OOWTaHUS, EIUHCTBA
YeJIOBEYECKUX pac, HEOOXOAUMOCTH COXPaHEHHMs MHOToOOpa3usi BHJIOB M HKOCHCTEM Kak
YCIJIOBHSI COCYIIECTBOBAHUS MPUPOJIBI M UETIOBEUECTBA;

YMEHHE peIaTh OMOJIOTMYECKHE 3a7aud, BBISBISATH NMPUUYUHHO-CIICICTBEHHBIC CBSI3U
MEXIy HCCIEeTyeMbIMH OHOIIOTUYECKUMHU MPOLECCAMH UM SBICHUSMH, AENaTh BBIBOJIBI U
MPOTHO3bI HA OCHOBAHHH TTOJYUYEHHBIX PE3YyIbTaTOB;
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YMEHHUE BBINOJIHATH J1a00paTOpHbIE U MIPAKTUUYECKHE pabOThl, COOMI0AAaTh NpaBuiia Ipu
pabote ¢ yueOHBIM U 1a00paTOpPHBIM 000PYI0OBAHUEM;

YMEHHE BBIBUIaTh THUIIOTE3bI, MPOBEPSITH UX SKCIEPUMEHTAIBHBIMH CPEICTBAMH,
bopmMynHpys 1elb HCCICIOBAHUS, AHAIM3UPOBATH IOJyYEHHBIE pPE3yJbTaThl U JIENIaTh
BBIBO/IbI;

YMEHHUE y4acTBOBATh B Y4€OHO-MCCIIEIOBATEILCKONW paboTe 0 OMOJIOTHH, SKOJIOTUU U
MeIMLMHE, TPOBOJMMOM Ha 0a3e IIKOJIbHBIX HAYYHBIX OOLIECTB, M IIyOIMYHO MPEACTaBIATh
MOJTyYCHHBIE PE3YJIbTAThl HA YIEHUUYECKUX KOH(PEPEHIHIX;

YMEHHE OLIEHUBATh TUIOTE3bl U TEOPUU O IPOUCXOXKICHUM KHU3HH, YEJIOBEKA U
YeJIOBEYECKHX pac, O MPUYMHAX, MMOCIEACTBUAX M CIIOCOOaX MPEeJOTBPAICHHS TI00aTbHBIX
M3MEHEHUH B 6nocdepe;

YMEHUE  OCYIIECTBJIATH OCO3HAHHBIA  BBIOOp Oyaymel  npodeccHoHaTbHOU
NESITeNbHOCTH B 00JaCTM  OMOJIOTUH, HKOJIOTUM, HPUPOAONOIb30BAHUSA, MEIUIIMHBL,
OMOTEXHOJOTHH,  TICUXOJIOTUH,  BETEPUHAPUH,  CEIBCKOTO  XO3SHCTBA,  NHIIEBOU
IIPOMBILIICHHOCTH, YTIyOJIATh NMO3HABATENIbHBIM HMHTEpPEC, HAINPaBJICHHBI Ha OCO3HAHHBIN
BBEIOOP COOTBETCTBYIOIIECH MPOPECCHH W MPOJOJIKCHHE OHOJIOTHYECKOro 00pa3oBaHUs B
OpraHu3alMsIX CPEAHEro NPOoQPeCcCHOHATBHOIO U BhICIIEr0 00pa3oBaHusl.

TemaTH4eckoe MJIAHNPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumMmeHnoBanue
Ne Kourpoanr IIpaktn  (uudpoBbie)
n/n PaseioB HTEM Becero Hble yecKue oﬁpasosaTe.ﬂbeIe
NMPOrpamMmbl
padoThI padoTrbl  pecypchl
bu6mmoreka [IOK
I buonorns Kax Hayka I 0 0 https://m.edsoo.ru/7{41¢c292
) JKuBbIe CHUCTEMEI U ) 0 0 bu6mmoreka [JOK
UX U3yUYECHHE https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
3 buonorus wierkn 2 0 0.5 https://m.edsoo.ru/7{41¢c292
4 XumMmuyeckas 10 0 1 bubmuoreka [JOK
OpraHu3aIus KJIEeTKH https://m.edsoo.ru/7f41¢292
5 CtpoeHue u pyHKIMH 3 0 ) bubnnorexa [JOK
KIIETKH https://m.edsoo.ru/7f41¢292
OOMeH BelIEeCTB U bu6mmoreka [IOK
6 IIpeBpaLICHNE 9 0 1 https://m.edsoo.ru/7f41¢292
SHEPTUH B KIIETKE
HaciencrBennas but6mmorekxa [IOK
7 uHpopManusa u 9 0 0.5 https://m.edsoo.ru/7{41¢c292
peanu3anus e€ B
KJIETKE
] Ku3HEeHHBIN UK 6 0 1 bu6nmoreka [JOK
KIICTKH https://m.edsoo.ru/7f41¢292
9 CtpoeHue u GyHKINH 17 0 15 bubnnoreka [JOK
OpTaHU3MOB ' https://m.edsoo.ru/7f41¢292
10 PasMHOXkeHUE 1 3 0 15 bubmuorexa [JOK
pa3BUTHE OPTaHU3MOB ’ https://m.edsoo.ru/7f41¢292
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I'enernka — Hayka o
HACJEJICTBEHHOCTH U

bubmuoreka [JOK
https://m.edsoo.ru/7{41¢c292
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11 2 0 0.5
U3MCHYMBOCTH
OpraHU3MOB
12 3aKOHOMEPHOCTH 10 0 1 bubmuorexka [JOK
HACJICACTBEHHOCTH https://m.edsoo.ru/7f41¢292
13 3aKOHOMEPHOCTH 6 0 1 bubmuorexka [JOK
HU3MCHYMBOCTH https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
14 T'eneruxa uenosexa 3 0 0.5 https://m.edsoo.ru/7{41¢c292
15 Cenexuus 4 0 1 bu6mmoreka [JOK
OpPTaHU3MOB https://m.edsoo.ru/7f41¢292
buorexHosorus u bu6mmoreka [IOK
16  cuHTEeTHYECKas 3 0 0 https://m.edsoo.ru/7{41¢292
ounonorus
bu6mmoreka [IOK
17" Pesepsnoc spems 2 0 0 https://m.edsoo.ru/7{41¢292
OBIIEE KOJIMYECTBO
YACOB IIO 102 0 13
I[TPOI'PAMME
11 KJIACC
KonuyecTBo 1yacos DJIEKTPOHHbBIE
HaumenoBanue
Ne Konrpoar IIpakru (uudposbie)
n/n Pa3e10B M TEM Bceero HBIE yeCcKHue Oﬁpa3OBaTeﬂbeIe
NMPOrpaMmbl
padoThI pabdoTbl  pecypchbl
3apoxaeHue u
1 El??)?lf;?l:OHHHX 2 0 0 bubmaorexa [JOK
N https://m.edsoo.ru/7t41cc74
MPEJICTaBICHUI B
Oouonoruu
) MukposBotonus u eé 7 0 ) bubnuoteka [JOK
pe3yiabTaTh https://m.edsoo.ru/7f41cc74
3 MakposBosmronus u eé 3 0 0 bubnuoreka [JOK
pe3yabTaThI https://m.edsoo.ru/7f41cc74
+ pommeemma 8 0 5  bremiorera IOK
' https://m.edsoo.ru/7f41cc74
3emie
5 Ee%(;ice);?iﬂelme 5 0 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
AHTPOTIOTEHE3
DKomorus — Hayka o
6 B3aMMOOTHOIIEHUSIX > 0 05 bubmuorexa [JOK
OpPTraHu3MOB U ' https://m.edsoo.ru/7f41cc74
HaJI0PTaHU3MEHHBIX
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CHUCTEM C
OKpYXarollei cpeaou
Opranusmsl 1 cpesa

7 oOHUTaHUs

2 DKOJIOTHS BUJIOB U
OIS
DKO0J0THS COOOIIECTB.

9 DKOJIOTHYECKHE
CHCTEMBI
buocdepa —

10  rmoOanpHas
JKOCHCTEMA

1 Yenosek u
OKpYyKaroIas cpeia

12 O06o0061eHue 3a Kype
11 ximacca

OBIIEE KOJIMYECTBO

YACOB I10 I[TPOIT'PAMME

53

102

L.5

0.5

0.5

7.5

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK
https://m.edsoo.ru/7{41cc74

bubmuoreka [JOK
https://m.edsoo.ru/7{41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7{41cc74

bubmuoreka [JOK
https://m.edsoo.ru/7{41cc74
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Jluct cornacoBaHus k gokymeHTy Ne 79 ot 13.11.2025
WHnunaTop cornacoBanus: NaHuesa [0.X. dupektop
CornacoBanue nHngumpoaro: 13.11.2025 13:10

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo
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