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1.IlosicHuTeIBLHAS 3aIMCKA

Lenpto uzydenus ydyeOHoro npeamera «buonorusp» Ha yriyOl€HHOM YPOBHE — OBIIAJICHHE
00y4aromuUMHUCs 3HAHUSMH O CTPYKTYpHO-(DYHKIIHOHAJILHOW OpTraHU3aIiy KUBBIX CUCTEM Pa3HOTO
paHra u TpuoOOpeTeHHWEe YMEHUH UCIONIb30BaTh AITH 3HaHHWS B (OPMUPOBAHWU HHTEpeca K
onpenenéHHo o6mact MpodEeCcCHOHATBHON NIeATEIbHOCTH, CBSI3aHHOW C OWOJIOTHEW, WM K
BbIOOpY yueOHOT0 3aBe/IeHHs Ul MPOIOJIKEHUS OMOJIOTHYECKOro 00pa30BaHuUs.

3anayamu yueOHoro npeamera «buosorus» Ha yriayOaEéHHOM ypOBHeE:

OCBOCHHE 00YUAIOIIMMUCS CUCTEMbl OMOJIOIMYECKHX 3HAHUM: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOPHSIX, KOHICTIHUAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TIPaBWIIAX, COCTABIIIONINX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYI0 KapTUHY MUpPA; O CTPOEHUH, MHOT00Opa3uu 1 0COOEHHOCTSIX
OMOJIOTMUECKNX CHUCTEM (KJIETKA, OpraHu3M, IMOMYJAIMs, BHJA, OWOreomeHos, Ouocdepa); o
BBIJIAIOIIUXCSI OTKPBITUSAX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

O3HaKOMJICHHE  OOydarommxcs C  METOJaMd  [O3HAHWS  JKUBOW  TIPUPOJBI:
UCCIIEI0OBATEIbCKUMH METOJaMH OMOJIOTHUECKUX HayK (MOJIEKYJISIPHOM M KJIETOYHOW OHosoruu,
AMOPHOJIOTHN U OMOJIOTUU Pa3BHUTHUS, TEHETHKH M CEJCKIMH, OMOTEXHOJOTHH M CHHTETHYECKOU
010JI0TUH, TaJE€OHTOJIOIMH, SKOJIOTHH); METOAAMHU CaMOCTOSATEIILHOTO MPOBEJCHUS OMOTOIMYECKUX
uccieoBaHU B yabopatropuu W B Tpupoae (HaAOMIOIEHHWE, HW3MEpPEHHE, OSKCICPUMEHT,
MOJICJIUPOBAHKE);

OBJIaJIcHUE OOYYAIOMIMMHUCS YMEHHUSIMH: CaMOCTOSTEIIEHO HaXOIUTh, AHAJIM3UPOBATH H
UCIIOJIb30BaTh OMOJIOrMYECKYI0 MH(OPMAIUIO; MOJIB30BaThCs OMOIOTUYECKOM TEpMHUHOIOTHEH U
CHUMBOJIMKOHW; YCTAHABIUBATH CBS3b MEXIY Pa3BHUTHEM OHOJOTHH ¥ COIMATHHO-DKOHOMUYECCKIMHU
U KOJOIMYECKHMMHU MPOoOJIeMaMy 4eJI0BEYEeCTBA; OLIEHUBATh MOCIEACTBUS CBOEH JEATENILHOCTH 110
OTHOIICHHUIO K OKpY)Xalolled MpUPOAHON cpelae, COOCTBEHHOMY 3J0POBbI0 M 370POBBIO
OKpYXKAIOIIMX JII0JIei; OOOCHOBBIBaTH M COONIONATh MEpbhl NPOPHIAKTHKH HH(EKIMOHHBIX
3a00ieBaHUi, TpaBUja TOBEJACHUS B TPUPOJE W OOecredeHHs Oe30MmacHOCTH COOCTBEHHOM
KHU3HEJEATSTPHOCTH B UYPE3BBIYAWHBIX CHUTYalUsAX IPHUPOJHOTO U TEXHOI'CHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y OOYYaIOIIUXCS MHTEUICKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B Ipolecce
3HaKOMCTBA C BBIJAIOLIUMUCS OTKPBITUSAMU U COBPEMEHHBIMU HCCIIEJOBAaHUSIMHU B OHOJIOTHH,
pelaeMbIMH €10 MpoOJIeMaMH, METOM0JIOTUEH OHOJIOTMYEeCKOro MCCIIEOBAaHUs, IPOBEACHUS
JKCIIEPUMEHTAJIbHBIX  HUCCIIEJOBAHUNA, pelIeHUus OHOJOTMYEeCKHX  3aJad, MOJEIUPOBAHUS
OMOJIOTNYEeCKUX 0OBEKTOB U MPOLIECCOB;

BOCHUTAHHE Yy OOYYaOIIMXCSl LIEHHOCTHOIO OTHOLIEHHS K YKUBOM MpUpPOJE B LEJIOM U K
OTJeNbHBIM €€ Oo0beKTaM U SBICHHMAM; (OPMHPOBAHUE HKOJIOTUYECKOH, Te€HEeTHYECKOU
rPaMOTHOCTH, OOIIEH KyJIbTypbl IOBEIEHUS B MPHUPOJE; HHTErpalil €CTeCTBEHHO-HAYYHBIX
3HAHUI;

npuodpereHue 00y4YaIOIUMUC KOMIIETEHTHOCTH B PAallMOHAIBHOM MPUPOIOINOIb30BAHUN
(cobmroenue mpaBui MOBEJCHUS B TIPUPOJE, OXPAaHbI BUI0OB, IKOCUCTEM, OHOC(hEpbI), COXpaHEHUH
COOCTBEHHOTO 370POBbS W 370POBbSI OKPYKAIOIIMX JIOAEH (COOMIOACHUS Mep MPOPUIAKTUKH
3a0oneBaHui, obOecrieueHHue OE30MacCHOCTH KHU3HENEATENIPHOCTH B YPE3BBIUYANHBIX CHUTYaIHIX
MPUPOJIHOTO U TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE HCIOJIb30BaHUS OWOJIOTMYECKHUX 3HAHUU U
YMEHHH B IMIOBCEAHEBHOW KU3HU,

CO3/IaHM€ YCIOBHM [UII OCO3HAHHOrO BbIOOpa OO0yYarOIMIMMHCS HWHIUBUAYaTbHOU
0o0pa3oBaTeNbHOM  TPAaeKTOpPUH,  CIOCOOCTBYIOIIEH  MOCIEAyIoIeMy  IpodhecCHOHATbHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBUHU C UHIAMBHIYyaIbHBIMH HHTEPECAMH U MIOTPEOHOCTSAMHU PETHOHA.

Mecto mnpeamera «buonorus» B yueOHOM MiaHe: Ouojorusi yrayOiaEHHOTO YPOBHSA
u3yuenus (10—11 kmaccel) aBnsieTcs OAHUM U3 KOMIIOHEHTOB MpeAMeTHON o0nactu «EcTecTBeHHO-
HayuHble TpeaMeTb». CoriacHo monoxeHusm PI'OC COO mpodunbHbIE y4eOHBIE TPEIMETHI,
u3ydaeMble Ha YriyOJIEHHOM YpOBHE, SIBISIOTCS criocoboMm auddeperunanin o0ydeHus: Ha ypoBHE
cpenHero oOmiero oOpa3oBaHWs U MpU3BaHbBl 00ECMEUYHUTH MPEEMCTBEHHOCTh MEKIY OCHOBHBIM
OOIINM, CPETHUM OOIIUM, CPETHUM MPO(PECCHOHATBFHBIM U BBICIINM 00pa3oBaHueM. B To ke Bpems
KOKABIA M3 3TUX y4eOHBIX MPEAMETOB JOJDKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa30oBaTeNbHBIX, BOCIUTATEIBHBIX W PA3BUBAIONIMX 33/1a4, CBA3AHHBIX C NpoQOpHEHTAIHen
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oOydaromuxcsi U CTUMYJHMPOBAHMEM HHTEpeca K KOHKPETHOW OOJacTH HAy4YHOIO 3HaHUf,
CBSI3aHHOT'O C OMOJIOTHEN, METUIIMHOM, YKOJIOTHEH, ICUXOJI0THel, CIIOPTOM MJIM BOCHHBIM JEJIOM.

Ha u3yuenne npenmera «buonorus» (yriyOonéHHbIil ypoBeHb) oTBoauTcs: B 10 ximacce -102
yaca B rof (3 yaca B Heaenmo), B 1 1kmacce -102 yaca B roj (3 yaca B HEJEINO).

Jliia peanusany IporpaMMbl UCOJIb3yeTcs yuebHoe nocobue «buonorus. 10 kinace» B.B.
[Taceunuk, A.A. Kamenckuii, A.M. PyOuoB(yriayOnéHHbII ypOBEHb), D3JCKTPOHHAs BepCUs
yuebHuka «buomoruss 10 kmacc»  A.B. Tepemos, P.A. IlerpocoBa(yriayGnéHHbI ypOBEHB),
u3aarenbeTBo «MHeMo3uHa». 11 kmacc- yuebHoe mocoOue yueOHHMK it 0011ieoOpa3oBaTebHbIX
opranuzanuii «buonorus.11 kmacc» B.B. Ilaceunuk, A.A. Kamenckuii, A.M. PyGroB u ap./moxg
penakuueit Ilaceunnka B.B. — M.: IIpocsemenue, 2020. — 320 c.: mi», 3JI€KTpOHHast Bepcus
yuebHuka «buomoruss 11 kmacc»  A.B. Tepemos, P.A. IlerpocoBa(yriyOi€HHbIN ypOBEHbD),
U3JaTeNbCTBO « MHEMO3UHAY.

Pabouass mporpamma yueOHoro mnpenmera «buonorus» cocraBieHa ¢ ydeTtoMm paboueit
OporpaMMbl ~ BOCIUTaHMsA. BocnuraTenpHbId  MOTEHIMAN JAHHOTO y4yeOHOro mpeaMera
o0ecrieurBaeT pean3aluio CIeAYIOUMX HEeNIeBbIX IPUOPUTETOB BOCITUTAHUS 00YUarOIIUXCS:

YCTaHOBJICHHE JOBEPUTEIBHBIX OTHOLIEHUH MEXAY YUYUTEIEM U €ro Yy4YEeHHUKaMH,
CHOCOOCTBYIOIMX TO3UTUBHOMY BOCHPHUATUIO YdYallUMHUCA TpeOOBaHMM U MpPOChO yUHUTE,
OPUBJICUEHUIO HMX BHHUMaHMs K OOCyXJaeMoil Ha ypoke uHH(pOpMalMM, AKTUBU3ALUH HX
MMO3HABATCIILHOM JCITEIHFHOCTH,

noOyX/I€HUE IIKOJIBHUKOB COOJIONAaTh HAa YpOKE OOLICTIPUHATHIE HOPMBI IOBEICHUS,
npaBwia OOUIEHHUS CO CTApIIUMU (YYUTENISAMHU) M CBEPCTHUKAMHU (ILKOJIbHUKAMU), MPUHIMUIIBI
y4eOHOM TUCIMIUIMHBI U CAMOOPTaHU3aIIH;

IIPUBJICYEHHE BHMMAHUS IIKOJIBHUKOB K IIEHHOCTHOMY AacCIEKTy M3Y4aeMbIX Ha YpOKax
SIBJICHU, OpraHu3alus X paboThl ¢ MOJy4aeMoil Ha ypOKe COIMaIbHO 3HAYMMOM MH(pOpManuei —
UHULIMUPOBaHUE €€ OOCYX/EHUs, BBICKA3bIBAaHMs Y4YallUMHUCS CBOETO MHEHHS IO €€ IOBO.Y,
BBIPAOOTKH CBOETO K HEll OTHOIICHUS;

UCIOJIb30BAaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH conepkaHUs y4eOHOro IpeaMmera depes
JEMOHCTPALIMIO JETSM IPUMEPOB OTBETCTBEHHOI'O, TI'PaKJAHCKOIO IOBEACHMSI, IPOSIBICHUS
YEJIOBEKOIIOOMS M JT0OPOCEePACUYHOCTH, Yepe3 IMOJ00pP COOTBETCTBYIOIIMX TEKCTOB MJIsi UYTCHHS,
3a7a4 JJIs pelIeHus], MPOOJIEMHBIX CUTYAIMH /U1l 0OCYXK/IEHUS B KJIacce;

IIPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOTHl yyalluxcs: MHTEIUIEKTYaJIbHBIX UIP,
CTUMYJIMPYIOUIMX II03HABATEIbHYI0 MOTHMBALMIO IIKOJBHUKOB; JAMJAKTUYECKOTO TeaTpa, IIe
IOJIy4EeHHBIE HAa YPOKE 3HaHUs OOBITPBIBAIOTCS B T€ATPAJIbHBIX MOCTAHOBKAX; AUCKYCCHH, KOTOPbIE
JIAI0T YYalMMCs BO3MOXKHOCTb IIPHOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JIMAJIOTa; FPYIIOBON
paloThl MK paboThI B Iapax, KOTOPbIE Y4aT IIKOJIbHUKOB KOMaHIHON paboTe U B3aUMOJICICTBHUIO ¢
JIPYTUMH IE€TbMU;

BKJIIOYEHHE B YPOK MIPOBBIX HPOLELYp, KOTOPbIE IOMOTrarT IOJJAEpKaTh MOTHBALMIO
JETeH K MOIYYEHHIO 3HAHWM, HAIa)KUBAaHUIO [TO3UTUBHBIX MEXJINYHOCTHBIX OTHOILLIEHUH B Kiacce,
IIOMOTAIOT YCTAHOBJIEHUIO 100pOXkKenaTeIbHON aTMOC(ephl BO BpEMsl YpOKa;

opranuzanys ImedcTBa MOTHUBUPOBAHHBIX W OPYAUPOBAHHBIX YYAIIUXCS HAA HUX
HEYCIEBAIOIMMHU  OJHOK/IACCHUKAMHM, JAIOLIEr0 IIKOJbHHKAM COLMAIbHO 3HAYUMBIA OIBIT
COTPYJIHUYECTBA U B3aUMHOI MOMOIIIY;

MHHUIMMPOBAHUE U TMOAJEPAKKA UCCIIEAO0BATEILCKOM AEATENbHOCTH IIKOJIBHUKOB B PAMKax
peanu3alMd UMM WHAMBUIYaJbHBIX M TPYHIOBBIX HCCIENOBATEIbCKMX IPOEKTOB, YTO JACT
MIKOJbHUKAM BO3MOXHOCTh NPHUOOPECTH HAaBBIK CAMOCTOSITEIBHOTO PEIICHHUS TEOPETUYECKON
npoOJeMbl, HaBbIK I'€HEPUPOBAHUSA U O(POPMIICHHS COOCTBEHHBIX MJEH, HABBIK YBAXXKUTEIBHOTO
OTHOWICHHA K YYXHM HAesAM, O(QOPMICHHBIM B paboTax Jpyrux HccienoBareeid, HaBBbIK
nyOJINYHOTO BBICTYIUIEHUS Iepe]l ayAUTOpueil, apryMEHTHUPOBAHUSA M OTCTaMBaHUS CBOCH TOUKU
3peHusl.
2.Conep:xanue kypca «buosiorus» (yriyo0JéHHblii ypoBenb)10 kiaace
Tema 1. Brnosorus kak Hayka.

CoBpemeHHass Ouosiorusi — KOMIUIEKCHas Hayka. KpaTkas ucTopust pa3BUTHsS OHOJIOTHU.
buonornueckne Hayku © H3ydaemble UMH TpoOneMbl. DyHIaMeHTalbHbBIEC, TNPHUKIAIHBIE U
IOMCKOBBIE HAYYHBIE UCCIIEIOBaHUS B OMOJIOTHH.
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3HayeHne 6MoNOTHU B (HOPMUPOBAHUK COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUDA.
[Tpodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHWE OWONOTUM B MPAKTHUECKON NEATEIbHOCTHU
YeJIOBEKa: MEJUIIMHE, CENbCKOM XO3SIIICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPOIBL.

Tema 2. /KuBble cucTeMBbI M HX H3yYeHHeE.

XKuBble cuctembl Kak mpeaMeT u3ydeHus Ouosiornu. CBOMCTBA KUBBIX CUCTEM: €IUHCTBO
XMMHUYECKOI'O COCTaBa, AUCKPETHOCTh U LEJIOCTHOCTD, CI0XKHOCTh U YIIOPSAIOYEHHOCTb CTPYKTYPBHI,
OTKPBITOCTh, CAaMOOpPraHU3aIUsl, CAMOBOCIPOU3BEIEHUE, PA3IPA)KUMOCTh, H3MEHUUBOCTb, POCT U
pa3BUTHE.

YpOBHM OpraHu3alMdd >KUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIM,
OpraHU3MEHHbIHN, MOMYJISAIMOHHO-BUI0OBON, SIKOCUCTEMHBIN (OMOre0neHOTHYECKHi), OMOChEepHBI.
[Tpoueccel, npoucxoasiue B KUBbIX cucteMax. OCHOBHbIE NMPU3HAKK KUBOTo. JKu3Hb Kak dopma
cyliecTBoBaHUs MaTepuu. Hayku, n3ydaroniye >KuBble CUCTEMbI Ha Pa3HBbIX YPOBHSX OpraHu3aliu.

N3yuenue xuBbIX cucteM. Metonbl Ouonormdyeckoi Hayku. HaOmronenue, m3sMmepeHue,
IKCIEPUMEHT, CUCTEMAaTH3alLus, MeTaaHanus. [ToHsTre o 3aBUCHMOI 1 HE3aBUCUMOU IIEPEMEHHOI.
[InanupoBanue skcnepumenTa. IloctaHoBka u nposepka rumnore3. Hymesas runoresa. [lonsarue
BBIOOpKH M €€ J0CcToBepHOCTh. Pa3bpoc B Ouonormueckux ngaHHbIX. OlleHKa JOCTOBEPHOCTHU
MOJIyYEHHBIX pe3ynbTaroB. [IpuumHBI HCKaXeHHs pe3yabTaToB HKcrepuMmeHTta. [loHsTHe
CTaTUCTUYECKOTr'O TECTA.

Tema 3. Buosorust KieTku.

Knetka — cTpykTypHO-(pyHKIIMOHANBbHAS €IUHHIA >KUBOTO. VICTOpPHUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounass teopust (T. LlBann, M. Ilneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUHOU TEOpUHU.

Meroapl MOJIEKYJISIPHOH ¥ KJIETOYHOW OHWOJOTUM: MHMKPOCKOMHS, XpomaTtorpadusi,
anekTpodope3,  METOJ  MEUYEHbIX  aToMoOB,  AuddepeHunanbHoe  HEeHTpUyrupoBaHHe,
KYJIbTUBHPOBAHUE KIIETOK. DJIEKTPOHHAS MUKPOCKOIIHUS.

Jlabopamopnvie u npakmuueckue padoomal.

1. M3ydeHne METOZ0B KJIETOUHOM Onosoruu (Xpomarorpadus, saexkrpodopes, muddepeHnnaibHoe
ueHtpudyruposanue, [TLP)».

Tema 4. XuMu4yeckasi Opranu3anus KJIeTKH.

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAaMHUKPOdJIEMEHTHI. Boxa u e€ poib
KAK pacTBOPHUTEIN, pEAreHTa, Yy4acTH€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJISLIHH.
MuHepanbHbIC BELIECTBA KIETKH, UX OMOJIOTHUYECKasi posib. POib KATHOHOB M aHMOHOB B KIIETKE.

Opranuueckue BeniecTBa KJIETKU. buosorumdeckue mnoiauMmepbl. beinkn. AMHHOKHUCIOTHBIN
coctaB 6enkoB. CTpyKTypbl OenkoBoi MoJiekyibl. [lepBuuHas cTpykTypa Oenka, menTruaHas CBS3b.
Bropuunas, TperuuHas, dYeTBepTHYHAas CTPYKTyphl. [lenarypamms. CBoiictBa  O€IKOB.
Knaccudukanus 6enkoB. buonoruueckue GyHKIuU OEIKOB.

VYrieBonbl. MoHOCaXapubl, AUCaXapuabl, OJUTOCAXapUabl U Moaucaxapuasl. OOmui miaH
CTpOEHUs U (PU3UKO-XUMHUYECKHE CBOMCTBA yIiIeBOAOB. bruonornueckue GyHKIMH yriIeBoOA0B.

B0%0007010 58 IMaapodunsHO-TUAPOPOOHEIE CBOMCTBA. Kinaccudukanus JUTIUIOB.
Tpurnuuepunsl, Gpochoaunuasl, BOCKH, cTepouabl. buonornueckue ¢yHkuuu aumuaos. OOmue
CBOMCTBa OHMOJIOTMUECKMX MeMOpaH — TeKy4ecTh, CIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIyTIPOHUIIAEMOCTb.

Hykneunosbie kucnotel. JIHK m PHK. Crpoenne HykieMHOBBIX KHUCIOT. HykneoTuasl.
[Tpuniun komruiemeHnTapHoctu. IlpaBuio Yapradda. Crpykrypa JIHK — nBoitHas crmpans.
Mecronaxoxaenue u ononorndeckue pynknuu JHK. Buast PHK. ®@ynkunn PHK B kietke.

Ctpoenne mosekynsl AT®. Makposprudeckue cBa3u B moiiekysne AT®. buosorndyeckue
¢ynkunu AT®. BoccranoBieHHBIE TIEPEHOCUNKH, UX QyHKIUH B KieTke. CekBenupoBanue /JHK.

CrtpykrypHast Ouoinorus: OuMOXuUMHUYEecKHMe U OuOo(HU3UUEeCKHe HCCIeOBaHUS COCTaBa U
POCTPAHCTBEHHON CTPYKTYpPhI OMOMOJIEKYJI.

Jlabopamopnvie u npakmuueckue padomal.

1. O6Hapyx)eHue OEIKOB C IMOMOIILI0 KAUECTBEHHBIX PEaKITHIA.

2. UccnenoBanue HYKJIEMHOBBIX KUCIIOT, BBIZICIEHHBIX M3 KJIETOK Pa3IMYHBIX OPIaHU3MOB.
Tema 5. CtpoeHue u GyHKIMHU KJIETKH.
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Tunsl kiIeToK: 3yKapuoTHdeckas W mnpokapuotudeckas. CTpyKTypHO-(QYHKIMOHAJIbHbIE
00pa3oBaHMsI KIETKH.

CrtpoeHune mpokapuoTHIecKon kieTku. Kiierounas crenka Oakrepwuii u apxeir. OcobeHHOCTH
CTpOeHHS TeTepoTpo(dHOI U aBTOTPOPHON MPOKAPUOTHUYECKUX KIETOK. MecTo U poJib MPOKapUoT B
OuoueHo3ax.

Crpoenue U (QyHKUMOHHPOBAHUE >yKapHOTHUecKoW kieTku. Ilma3zmarmueckas memOpaHa
(mna3manemma). CrTpykTypa mia3MaTudecko MeMOpaHbl. TpaHCOpPT BELIECTB  uepe3
IUIa3MaTHYeCKyl0 MeMmOpaHy: maccuBHbId (auddys3us, obneruéuHas guddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIM akTUBHBIN TpaHcnopt). Ilomynmponunaemocts MeMOpanbl. Pabora
HATPHUI-KaJIMEeBOro Hacoca. DHAOLMTO3: MUHOLUTO3, (aronuro3. Dk3ouuto3. KinetouHnas creHka.
CrtpykTypa 1 QyHKIUU KIETOYHON CTEHKU pacTeHH, rpruOoB.

Huromnazma. Ilurozons. Llutockener. JIBwkeHne nuromuiasmbl. OpraHouabl KIIETKH.
OnHoMeMOpaHHbIe OpraHouibl KIeTKH: sHAoruiazmaruyeckas cerb (OIIC), ammapar [onbmxu,
JU30COMBI, MX CTpOeHHEe M (YHKIUU. B3auMOCBs3b OJHOMEMOpPAaHHBIX OPTaHOMUJOB KIETKH.
Ctpoenue rpaHyisipHoro petukyiaymMa. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOUYHBIX
MeMmOpaH. I'magkuil (arpanHyisipHbIA) 3HIOIUIa3MAaTHUYEeCKUN peTukynyM. CekperopHas (yHKUUS
anmapara ['onpmxu. TpaHCOPT BelIeCTB B KJeTKe. Bakyonu pacTUTENbHBIX KIIETOK. KileTouHbIN
cok. Typrop.

[TosnryaBTOHOMHBIE OpPraHOMbI KJIETKW: MHUTOXOHApPUH, MiacTuibl. CTpoeHne W (QyHKIHUU
MUTOXOHJpUHA M TuiacTu. [lepBUyHbIE, BTOPUUHBIE U CIIOKHBIE MIACTUABI (POTOCHHTE3UPYIOLIMX
AYKAPUOT. XJIOPOIUIACTHI, XPOMOILUIACTBI, JEUKOIIACTHI BBICIIIMX PACTCHUH.

HememOpannble opraHouzsl kieTku CTpoeHue W (yHKUMH HEeMEMOpaHHBIX OpraHOH/I0B
KkieTku. Pubocombl. Mukpodriamentsl. Meleunble KIeTKH. MukporpyOouku. Kietodnsrii
neHtp. CTpoeHue u ABMKEHHE )KT'YTUKOB M peCHUYeK. MUKpOTpyOOUKH IUTOMIIa3MBblL. LIeHTpHOIb.

SAnpo. OGonouka sipa, XpOMaTUH, KapHOIUIa3Ma, SIIPBIIIKHA, UX CTPOCHHE U (DYHKIUH.
Snepublii 6enkoBbI MaTpUKC. [IpocTpaHCTBEHHOE PaCIIOIOKEHUE XPOMOCOM B HHTEP(a3HOM sifpe.
benku xpomaTtvHa — TUCTOHBI.

Knerounsle  BkmtoueHus.  CpaBHUTENIbHAs ~ XapakTEpUCTUKAa  KJIETOK  3YKapUOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHOM).

Jlabopamopnvie u npakmuueckue padomal.

1. V3ydeHne CBOWMCTB KJICTOYHOW MEMOpPaHBD.

2. Vzyuenue IBUXKEHUS LIUTOIJIA3Mbl B PACTUTEIbHBIX KIETKAX.

3. UccnenoBanue mia3Monnsa U Jemia3Moian3a B pacTUTENIbHBIX KIIETKaX.
4. NI3yueHne CTPOCHUS KIETOK Pa3IMUHBIX OPraHU3MOB.

Tema 6. O0MeH BelecTB U NMpeBpallieHHe JHEPIUU B KJIETKe.

AcCUMMIISIIIMA M JTUCCUMMJISIIMA — JIBE CTOPOHBI MeTabonn3ma. Tumbl oOMeHa BEILECTB:
aBTOTPO(HBIA U TeTepOTPOdHBINA. YUacTue KUCIOpPOoa B OOMEHHBIX MpOIeccax. IHEPreTHUECKOE
obecrieuenue kietku: npespamienne AT® B oOMeHHbIX mporueccax. DepMEeHTATUBHBIN XapakTep
peaknuii KIeToyHoro meradbonusma. MepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JICHCTBHS.
Kodepmentsl. Otinunst (epMEHTOB OT HEOPTaHUYECKUX KaTaiau3aTopoB. belnku-akTHBATOpbI U
OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIIUNA OT Pa3IMYHBIX (PaKTOPOB.

IlepBuuHBI CHUHTE3 OpraHMYecKHUX BemecTB B KieTke. doTocunTes. CBeToBas U TEMHOBAs
da3pl. [IpoaykTuBHOCTE (hoTOCHHTE3a. BiusiHue pa3nuaHbx (akTOpoB Ha CKOPOCTh (POTOCHHTE3A.
3HaueHue POTOCUHTE3A.

XemocuHTe3. PazHooOpas3ue opraHn3MOB-XeMOCHHTETHKOB: HUTPHUPHUIHPYIOUIHE OaKTepuu,
xKenne300aKkTepun, cepobakTepuu, BOIOPOAHbIE OakTepuu. 3HaUeHHE XeMOCUHTE3a.

AmnaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoXeHHS M MX HCHOJIb30BAHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKpPOOPTaHM3MbI KaK OOBEKThl OMOTEXHOJOTMH W BO30YyIUTENN
Oone3Hel.

AdpoOHBIE OpraHuW3Mbl. JTambl JHepreTudeckoro oobmeHa. IloAroToBUTENbHBIM ATam.
['mukonus — 6eckucIopogHOE PACHIEINIEHUE TIIOKO3bI.

buonoruueckoe okucieHue, WM KIETOYHOE NbIXxaHue. Ponb MUTOXOHIpUN B Mpoleccax
Oouonornvyeckoro oxucineHus. lluknmueckue peaknun. OxucautenbHoe (pochopunupoBaHue.
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[lpeumymiectBa a’poOHOrO TyTH OOMEHa BEHIECTB Tmiepes aHa’poOHBIM. ((HEeKTUBHOCTH
9HEpPreTU4ecKoro 0OMeHa.

Jlabopamopuwvie u npakmuueckue padoomot.

1.M3yyeHne KaTaIMTHUECKOW aKTUBHOCTH (PEpMEHTOB (Ha MpUMEpe aMUJIa3bl WM KaTanasbl).
2.M3yuenne (epMEHTATHBHOTO pacIICTUICHHs MEPOKCHIAa BOJOPOA B PACTUTEIBHBIX U KUBOTHBIX
KJIETKAaX.

3.CpaBHEHHE TIPOIECCOB XEMOCHHTE3a U (POTOCHHTE3A.

4.CpaBHEHHUE MPOLIECCOB OPOXKEHUS U JAbIXaHUS.

Tema 7. HaciiencrBennasi uHgopMauus M peaju3anus eé B KJIeTKe.

Peakuun matpuyHOoro cusresa. IIpHHIMI KOMIIJIEMEHTAPHOCTU B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmzanms HacnenctBeHHoW wuHGopmanuu. [‘eHeTMYeCKWd KoX, €ro CBOWCTBA.
Tpanckpunuus — martpuunblii cuHTe3 PHK. IlpmHuunsl TpaHCKpUIIMM: KOMILIEMEHTAPHOCTb,
aHTHUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.

Tpancnsauus u e€ sransl. Yuactue TpaHcnopTtHelx PHK B Ouocuntese Genka. YcioBus
6uocunTe3a 6enka. Konuposanue aMmuHokuciot. Poibs pubocom B OnocunTrese Oenka.

Opranuzanuss reHOMa Yy IPOKapuOT M JYKapuoOT. Perynduus akTUBHOCTHM T'€HOB Yy
npokapuot. ['unoresa onepona (. Kaxo0, XK. Mano). Perynsauns oOMEHHBIX IPOLIECCOB B KIIETKE.
Knerounslii romeocras.

Bupycbl — HekneTouHble (OpMbI JKU3HM W OOJMraTHele mapasuTbl. CTpoeHHE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHnble 3a005eBanus yenoBeka, ;kuBoTHbIX, pactenuii. CIINJ, COVID-19, conuanbHble
U MEUIMHCKUE TPOOIIEMBI.

Jlabopamopuvie u npakmuueckue padomal.
1. Co3nanue Moaenu Bupyca.
Tema 8. ZKu3zHeHHBIH HUKJ KJIETKH.

Knerounslii nuki, ero mepuoisl U perymsauus. Murtepdaza m muro3. OcobeHHoCTH
mpoiieccoB, npoTekarmux B uHTep(dasze. [loaroroBka kierku k neneHuto. [IpecuHTeTHUECKHiA
(IOCTMUTOTUYECKHI), CUHTETUYECKUH M IIOCTCUHTETUYECKHH (IIPEMUTOTHYECKHUI) IIEPUOJIbI
uHTepdasbl.

Martpuunsiii  cunre3 JHK —  pemmukanusa.  Ilpunnunsr  pemmkanmm — JIHK:
KOMIUIEMEHTAapHOCTb,  IOJYKOHCEPBATHBHBIA  CHUHTE3,  AHTHUIAPAJUICIBHOCTb.  MexaHusm
peruinkauuu JITHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u TeaoMepasa. XpOMOCOMHBIN
HA0Op KJIETKH — KapuoTHN. JMIUIOMIHBIM M TamIOMAHBIA HAOOpPBI XpomocoM. ['oMojornyHbie
XpoMocoMbl. I10510BbIE XpOMOCOMBI.

Henenne xnetkn — muto3. CTaguum MHUTO3a M INPOUCXOIAIIME B HHUX IPOLECCHL. THIIBI
muto3a. Kapuokunes u nuroxkunes. buonoruueckoe 3HadyeHrEe MUTO3a.

Perynauus Murtotmyeckoro nukna kietku. IlporpamMupyemast kierouHas rubenp —
arornTo3.

Knerounoe s1po, XpoMOCOMBI, ()yHKIIMOHATIbHASI FEHOMHKA.

Jlabopamopuyvie u npakmuueckue padomaoi.

1. HaGnronenne MuTo3a B KJIETKaX KOHUMKA KOpPEIIKa JIyka (Ha TOTOBBIX MHKpOIIpenaparax).
2.Habmronenue MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOIIpEnaparax).
Tema 9. CtpoeHue 1 GyHKUMM OPraHU3MOB.

buonornueckoe  pazHooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHMS M KU3HEAEATENbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepum,
apxeH, OJHOKIJIETOYHBIE TPHOBI, OJHOKJIETOYHBIC BOJOPOCIH, Ipyrue MpoTHCTHL. KonoHuambHBIE
OpPraHU3MBI.

B3anMocCBs3p 4acTel MHOIOKJIIETOYHOIO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
OpranusMm kak exuHoe nenoe. I'omeocras.

Txanu pacreHwif. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas, IOKPOBHAs,
NpOBOJAIIAs, OCHOBHas, MexaHuyeckas. OCOOCHHOCTH CTpOEHHs, (YHKLUUH M pacloIOKEHUs
TKaHEH B OpraHax pacTCHUM.



TkaHu KUBOTHBIX U YeoBeKa. THUIIbI )KUBOTHBIX TKaHEW: SMUTENNANIbHAS, COEIUHUTENIbHAS,
MbllIeyHas, HepBHasg. OCOOEHHOCTH CTpOoeHMs, (QYHKIMH M pacloyIOKEHUs TKaHeW B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BeretaTuBHBIE U T'€HEPATUBHBIE OpraHbl pacTeHud. OpraHel U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yesioBeKa. DyHKIIMU OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3mos. Kapkac pacrennii. CkeneTsl OIHOKIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHbIl U BHYTpeHHM ckeneT. CTpOeHHEe U THUIIbI COETUHEHUS KOCTEH.

JIBI>keHHe  OpraHu3MoB. JIBW)KEHME  OJHOKJIETOYHBIX  OpraHu3MoB: amMEOOMIHOE,
JKI'YTUKOBO€, pECHHYHOE. JIBUKEHNE MHOTOKJIIETOYHBIX PACTEHHUNA: TPOIIM3MbI M HACTUU. [[BHKEHME
MHOT'OKJIETOUHBIX ’KMBOTHBIX U YEJIOBEKA: MblllIeyHas cucreMa. Peduiexc. CkeneTHble MBI U UX
pabora.

[Iutanue opranusmos. IlornomeHue BoAbl, YIIEKUCIOrO Ta3a U MHUHEPAJIBHBIX BEIIECTB
pacreHusMH. [IuTaHue KUBOTHBIX. BHYTPHUIIOIIOCTHOE W BHYTPHUKJIETOYHOE ITHMIIEBAPEHUE.
[TuTanre NO3BOHOYHBIX JKUBOTHBIX. OTAENBl NMILEBAPUTENBHOrO Tpakra. llumeBapurenbHble
»kenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue opranu3MoB. [lpixanue pacteHuil. [[pixanue xuBoTHBIX. uddy3us ra3os uepes
MOBEpPXHOCTh KJeTku. KoxxHoe npixanwe. JlpixarenpHasi MoBepXHOCTh. JKabepHoe u JEroyHOE
JpIxaHue. J[pIXaHWe MMO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKAa. DBOJIIOLUOHHOE YCI0)KHEHNE CTPOCHNUS
JNErKUX IT03BOHOYHBIX >KMBOTHBIX. J[pIXarenpHas cucTteMa d4enoBeka. MexaHu3M BEHTWIALHAH
AErKUX y MTUL U MIIEKONUTaoIMX. Perynsanus npixanus. J{pixatenbHble 00bEMBI.

TpancopT BemecTB y OpraHu3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHuil. TpancmopT
BELIECTB Yy KMBOTHBIX. KpoBeHOCHas cucreMa u €€ opranbl. KpoBeHOCHast cUCTeMa MMO3BOHOYHBIX
KMBOTHBIX M 4esoBeka. Cepalle, KpOBEHOCHbIE coOCylIbl M KpoBb. Kpyrum kpoBooOpaieHus.
OBOJIIOLIMOHHBIEC YCIOXKHEHUSI CTPOSHHSI KPOBEHOCHOH CHUCTEMbI M03BOHOYHBIX JKMBOTHBIX. Pabora
cepna u €€ perymisus.

Boigenenne 'y opraHusmoB. Beigenenue 'y pacreHuil. BeineneHue y  KUBOTHBIX.
CoxparutenbsHble Bakyosd. Opransl BelesneHus. OuibTpalus, cekpelns U 00paTHOE BCAChIBAHUE
Kak MeXaHH3Mbl paboThl OpraHoB BblAeNeHHA. CBsA3b TOJOCTH Tela C KPOBEHOCHOH H
BBIICJIUTEIIBHOM CUCTEMAaMH. BplnencHue y IO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. lloukm.
Crpoenue u GpyHKIuOHUpOBaHHE HeppoHa. OOpa3zoBaHUE MOYM Yy YETIOBEKa.

3ammTa y Opranu3MoB. 3aIiuTa y OJJHOKJIECTOUYHBIX OpraHu3MoB. Criopbl OaKTepuil U MHUCTHI
npocTedmux. 3ammra 'y MHOTOKIETO4YHbIX pacreHud. Kyrtukyna. CpencrBa maccuBHOM U
XUMHUYECKOH 3a1UTEl. OUTOHIUIEL.

3amuTa y MHOTOKJIETOUHBIX KXUBOTHBIX. IIOKpOBBI M MX MPOU3BOJHBIE. 3alUTa OPraHU3Ma
oT Oonesneil. MmMmyHHass cucrema denoBeka. KIeTOUHBIH W TYMOPJIbHBIA HMMYHHTET.
Bpoxaéuupiii u npuoOpeTéHHblil cnenuduyecknii UMMYHUTET. TeopHs KIOHAIbHO-CEIEKTUBHOTO
ummyHnuteta (I1. Dpnux, ®.M. bepnert, C. Tonerara). BocnanuTenbHble OTBETHI OpraHu3MoB. Poiib
BPOXKIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JICBaHHIA.

PasnpaxxuMocTs M peryisinids 'y OpraHusMoB. Pa3npakuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3npaxuMocTe M peryisinus y pacTeHHi. PocToBble BeliecTBa U HX
3HAa4YCHHUE.

HepBHast cucrema u peduieKTopHas peryisinus y >KMBOTHbIX. HepBHas cuctema u eé
OTIENbl. OBOJIOIUOHHOE YCIOKHEHUE CTPOCHHUS HEPBHOW CHCTEMBI Yy JKUBOTHBIX. OTnensl
TOJIOBHOTO MO3ra TO3BOHOYHBIX JKMBOTHBIX. Peduiekc u pedumexropnas ayra. besycnoBHble u
YCIIOBHBIC PEQIICKCHI.

I'ymopanbHast perynasuuss W DSHIOKPHHHAs CHUCTEMa JKMBOTHBIX M 4YesoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBl M HUX TOpPMOHBI. /[lelicTBHe TOpMOHOB. B3aMMOCBS3b HEPBHOM U
9H/I0KPUHHOM cucTeM. ['unoranamo-runodusapHas cuctema.

Jlabopamopmuwvie u npakmuueckue padoomol.

1. 3y4yenue TKaHel pacTEeHUH.

2. VI3yyeHne TKaHeW KUBOTHBIX.

3. M3yueHne opraHoB LIBETKOBOT'O PACTEHMS.

Tema 10. Pa3MHoOkeHMe U pa3BUTHE OPTAaHU3MOB.
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dopMbI pa3MHOKEHUSI OPraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTUBHOE) M T0JIOBOE. Buibl
0ecroioro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISIIHS, (pparMeHTalus, KIOHHPOBaHHUE.

[lonoBoe pasmuHoxkenue. [lonoBblie kineTkw, uau ramerbl. Meio3. Craguu Mmeiiosa.
[loBenenune xpomocom B Mmeioze. Kpoccunrosep. buonmornueckuii cmbicii Meiio3a M IOJOBOIO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpiieBoe pasputue. I'aMmerorenes y ®UBOTHBIX. [lomoBeie xene3pl. OOpa3oBaHue
U pa3BUTHE MOJIOBBIX KJIeTOK. CriepmaToreHe3 u ooreHes. CTpoeHre NOJ0BbIX KIETOK.

OmnongoTBOpeHre M 3MOPHOHANBHOE Pa3BUTHE KHUBOTHBIX. (CIOCOOBI OIIIOJAOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHOJIOTUS — HayKa O Pa3BUTHH
oprauu3moB. Craauu sMOpuoreHe3a >KHMBOTHBIX (Ha mpumepe Jsarymku). Jpoonenue. Tumbl
npobnenusi. OcOOEHHOCTH IPOOJICHUST MIICKOMUTAIONINX. 3apOJbIIIEBbIC JTUCTKH (TaCTPYIISIMS).
3aknazKka OpraHOB W TKAaHEWM W3 3apOJABIIIEBBIX JIMCTKOB. B3amMmHOEe BimsHUE dacTel
Pa3BUBAIOIETOCS 3apobliia (IMOpHOHATbHAS MHAYKIHKS). 3aKiIagKka MaHa CTPOSHUS KUBOTHOTO
KaK pe3yJbTaT MEepapXUUYECKUX B3aUMOJCHCTBHI TeHOB. BnusHue Ha sMOpHOHAIIbHOE Pa3BUTHE
pa3nuuHBIX (AKTOPOB OKPYIKAIOIICH CPEIbI.

Poct u pa3zsutue xuBoTHbIX. [TocTamMOpuonanbubiil nepuoa. [psimoe n HenpsMoe pa3BUTHE.
PazButne ¢ Meramop}o3oM y OECIO3BOHOYHBIX W TIO3BOHOYHBIX >KMBOTHBIX. buomormueckoe
3HAUCHHUE TIPSIMOTO W HEMPSIMOTO PAa3BHUTHs, WX PACHpPOCTpaHEHHUE B TPHUpoae. Tumbel pocrta
KUBOTHBIX. DaKTOPBI PETYISALUU POCTa KUBOTHBIX M dYenoBeka. CTaauu MOCTIMOPHOHAIBLHOTO
pa3BUTHSA y KUBOTHBIX U yesoBeka. llepuoabl oHToreHesa uenoBeka. CTapeHHE U CMEpPTh Kak
O6MOJIOrYEeCKHE POLIECCHI.

Pasmuoxxenue u pa3Butue pacrenuid. ['amerodur u ciopodut. Meiio3 B )KU3HEHHOM ITUKIIC
pactenuii. OOpazoBaHue criop B mpolecce meiosa. ['amerorenes y pactenuil. Omio10TBOpEHUE U
pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. /[IBOHHOE OIUIOAOTBOPEHUE Yy IIBETKOBBIX PACTECHMIA.
OO6pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBl PETYISIUN OHTOI€HE3a Y PACTEHUM U dKUBOTHBIX.

Jlabopamopnvie u npakmuueckue padomal.

1. I3yueHue cTpoeHHUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpernapaTax.

2. BrisiBieH#e MPU3HAKOB CXO/CTBA 3apO/IBIIICH MO3BOHOYHBIX JKUBOTHBIX.

Tema 11. 'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U M3MEHYHMBOCTH OPraHU3MOB.

HcTtopus cTaHOBJICHHUS U Pa3BUTUSA IeHETUKU Kak Hayku. Pabotel I'. Mengens, I'. ne ®@puza,
T. Moprana. Ponbs oTedecTBeHHBIX Y4€HBIX B pa3zButuu renetuxku. Pa6orsr H.K. Kombiiosa, H.H.
BaswioBa, A.H. benozepckoro, I'.JI. Kapneuenko, H0.A. ®umunuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETHYECKUE MOHATHUS U CUMBOJIBI. [ OMOJOTHYHBIE XPOMOCOMBI, aJUIeJIbHbIE
IEHbl, aJbTEPHATUBHBIC NPU3HAKH, JIOMHHAHTHBIA M PpELECCUBHBIM IpPHU3HAK, I'OMO3MIOTa,
reTepo3uroTa, YWCTas JHUHUA, THOpUAbI, reHoTur, ¢eHoTurn. OCHOBHBIE METOIBI TEHETHKHU:
TUOPUIOIOTHYECKUI, IIUTOJIOTMYECKUH, MOJICKYJIIPHO-TEHETUYECKHM.

Tema 12. 3aK0HOMEpPHOCTH HACJIEACTBEHHOCTH.

Monorubpuanoe ckpemuBanue. [1epBorit 3akoH MeHenst — 3aKOH eIMHOO00pa3usi THOPHUIOB
neporo nokosieHus. [IpaBuwino nomuHupoBaHus. Bropoit 3akoH MeHaens — 3aK0H paclleTuieHUs
npu3HakoB. [{uronornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeIuBaHus. [ MmoTesza 4iucTOTH raMerT.

AHanusupyrolee ckpenuBanue. [IpoMexxyTounblil Xapaktep HacienoBaHus. Pacuiennenue
MPU3HAKOB MPU HETIOJTHOM JIOMUHHUPOBAHUHU.

JurubpugHoe ckpemuBaHue. Tpetudt 3akoH MeHnenss — 3aKOH HE3aBUCUMOTO
HacJleIOBaHMA MPU3HAKOB. L{UTOMOrHYecKre OCHOBBI TUTUOPUIHOTO CKpPEIINBAHUSI.

CuerienHoe HacienoBaHue mpusHakoB. Pa6otel T. Moprana. CrenyieHHOe HaclieZJoOBaHUE
I€HOB, HApYIICHUE CUEIUICHUS MEX/1y FTeHaMU. XPOMOCOMHasl TEOpHs HACJIEICTBEHHOCTH.

I'enetnka mona. XpoOMOCOMHBIA MEXaHU3M ONpENEICHUs MoJjia. AYyTOCOMBI U IOJOBBIE
XpOMOCOMBL. ['OMOramMeTHsli W TreTeporaMeTHbll Moji. ['eHeTudeckas CTPyKTypa IIOJIOBBIX
xpoMmocoM. HacnenoBanue npu3HaKoB, CIEIUIEHHBIX C MOJIOM.
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l'enotunn kak nenoctHas cucteMa. l[lieoTponuss — MHOXKECTBEHHOE JEWCTBHE TIEHA.
MHoOXeCTBEHHbIN ~ aienu3M. B3auMopaeilcTBue HealenbHbIX TIeHOB. KOMIIEMEHTapHOCTb.
Onucras. [lonumepust.

'eHeTyeckuil KOHTPOJb Pa3BUTHUSl PACTEHUN, >KUBOTHBIX M UEJIOBEKa, a TaKke
(U3HOTOTUYECKUX TPOLIECCOB, TTOBEACHUS M KOTHUTUBHBIX (PyHKIui. ['eHeTHYecKkne MexaHU3MBbI
CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35SUH — Mapa3uT» U «XO3IUH — MHKPOOHOM.
['eHeTnueckue acmeKThl KOHTPOJII M M3MEHEHHMsI HACJICICTBEHHOW HMH(POPMAIMH B TOKOJICHHIX
KJIETOK U OPTaHU3MOB.

Jlabopamopuwvie u npakmuueckue padoomot.

1. 3yuenue pe3yabTaTOB MOHOTHOPUAHOTO CKPEIIUBAHUS
2. VzydeHune pe3yabTaToOB TUTHOPHIHOTO CKPEIUBAHUSI.
Tema 13. 3akoHOMepPHOCTH H3MEHYHBOCTH.

B3aumopeiictBue reHoruna u cpeisl npu QopmMupoBaHuu ¢eHotuna. l3MeHunBOCTH
npu3zHakoB.  KauecTBeHHble M KOJIMYECTBEHHbIE  NpPHU3HAKU. BUIbl  M3MEHYMBOCTHU:
HEHACJIEJICTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHass U3MEHYMBOCTh. Ponb cpeasl B ¢GopMuUpOBaHUU MOIUGUKAIIMOHHON
u3MeHunBoctd. Hopma peakumu npusHaka. BapuanumoHHblil psin v BapuauuoHHast Kpusas (B.
Horanucen). CoiicTBa MOIU(DUKAIIMOHHON N3MEHYUBOCTH.

I'eHoTumuueckass wu3MeHUYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKOW W3MEHUYMBOCTH. Bumpl
TeHOTUITUYECKON U3MEHYMBOCTH: KOMOMHATHBHASI, MyTallHOHHASI.

KomOunatuBHass M3MEHUMBOCTh. Melo03 W TOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. Pollb KOMOMHATUBHON M3MEHUMBOCTH B CO3JaHHM T€HETUYECKOTO pa3HOOOpas3us B
Ipejesiax OJHOTO BUIA.

MyrauvoHHass W3MEHUYMBOCTh. BHAbl MyTalMil: T'€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CHoHTaHHBIE W HWHIYLUPOBAHHBIE MYyTalWW. SlepHblE W LUTOIUIA3MAaTUYECKHE MYTAalHUH.
ComMaruueckre W MOJOBble MyTanuu. [IpuyuHBl BO3HUKHOBEHHUs MyTauuid. MyTtareHbl U HX
BJIMSHAE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO Ipolecca. 3aKOH TOMOJIOTMYECKHX
psnoB B HacienctBeHHoM wusmeHunBoctu (H.M. BaBunos). BHesnepHas HM3MEHYMBOCTh W
HACJIEJCTBEHHOCTb.

Jlabopamopnvie u npakmuueckue padomal.

1.Uccnenosanue 3aKOHOMEPHOCTEM MoAn(UKAITMOHHON U3MEHYHUBOCTH. [Toctpoenue
BAapUALIMOHHOIO Ps1a U BAPUALIMOHHON KPUBOM.
2.MyTtanuu y 1po30QuIibl.

Tema 14. 'eHeTHKa YeJiOBEKA.

Kapuotun demoBeka. MexayHapoaHass NIporpaMma HMCCIEIOBAaHUS TI'€HOMA 4YeJIOBEKa.
MeTonbl M3y4YeHHsS] TE€HETHKH 4YeJIOBEKA: T'eHEallOTUYECKUH, ONM3HEIOBbIN, UTOTEHETHUECKUIA,
MONYJISALMOHHO-CTATUCTUYECKUH,  MOJIEKYJIIpPHO-TeHETHUYEeCKU. COBpEMEHHOE  OIpECIICHHE
TE€HOTHIIA: MTOJHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ nomoupro [1HP-
aHanuza. HacnenctBennsie 3a0os1eBaHus yesloBeKa. [ eHHbIE M XpOMOCOMHbBIE OOJIE3HH YellOBEKa.
bone3nn ¢ HaciaeACTBEHHON MPEeApaCIONOKEHHOCThIO. 3HAYEHUE MEJIUIMHCKON TEHETHKU B
NPEeIOTBpAllleHN W JIEYeHUH TEHETHYEeCKHX 3a00jeBaHUil yesoBeka. MenuKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHe. CTBOJIOBBIE KIETKH. [IOHATHE «Tr€HETHYECKOro rpys3ay». DTHYECKUE ACTIEKThI
UCCJIEIOBAaHUM B 00JIaCTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (akTOphl MOBBIIIEHHONH YYBCTBHUTEIBHOCTH YEJIOBEKa K (PU3NYECKOMY H
XMMHYECKOMY 3arpsI3HEHUIO OKPYKAKOLIEH cpelibl. ['eHeTnyeckas npeapacnoioKEHHOCTh YEJIOBEKa
K MaTOJIOTUSIM.

Jlabopamopmuwvie u npakmuueckue padoomol.
1.CocraBrieHue u aHaIu3 POAOCIOBHOM.
Tema 15. Cenexuusi Opranu3mMos.

JlomecTukanuss M CeNeKIus. 3apoKICHUE CeJeKIMU W JaoMecTukauuu. Yuenue H.U.
Baunosa o LleHTpax MpouCcX0oXIeHUS U MHOT00Opa3usi KyJIbTYPHBIX pacTeHuil. Ponb ceneximm B
CO3JJaHUU COPTOB PACTEHHMI M MOPOJ KUBOTHBIX. COpT, Mopoja, mTaMM. 3aKOH FOMOJIOTHYECKHUX
pAlOB B HacieICcTBeHHOW wu3MeHuuBocTH H.M. BaBuioBa, ero 3HadyeHHWe i CEIEKIIMOHHOU
paboTHI.
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MeToabl celeKIMOHHON paboThl. MICKYCCTBEHHBIH OTOOp: MAacCOBBIA M MHIUBUIYaJIbHBIN.
Otanel KOMOMHAIIMOHHOW cenekiuu. MchbiTanue mpou3BoguTenell mo moTtoMcTBy. OTOOp Mo
TEHOTHITY C TTOMOIIBIO OIEHKH ()EHOTHIIa TOTOMCTBA M OTOOP IO TEHOTUIY C MOMOIIBIO aHAIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CeJICKIUOHHOM paboTel. PammanvoHHBIN U
XUMHUYECKHH MyTareHe3 Kak MCTOYHUK MyTallMid y KYyJIbTYpHBIX (OpPM  OpraHU3MOB.
Hcnonp30BaHne F€HOMHOTO pelaKTUpPOBaHUs U MeTo0B pexomMOunHaHTHBIX JIHK mist momyuenus
MCXOZHOI0 MaTepuaa Jisl CEJIEKLINN.

[lonyuyenne  monumuionnoB.  BuyrpuBuaosas  ruOpuausauus.  biauszkopoacTBeHHOE
CKpelMBaHue, WM UHOpuAMHT. HepoacTBeHHOE cKkpelrBaHue, uin ayropuauHr. ['ereposuc u ero
npuuuHbl. Mcnons3oBanue rereposuca B cenekuuu. OtnanéHHas rudpuauzauus. IIpeoponenue
Oecruioans MEXBUIOBBIX THOPUIOB. JlOCTHKEHHUS CENIEKIIUN PACTEHUI U )KUBOTHBIX.

CoxpaHeHHe M HU3Y4YEHHE TE€HETHUECKHX PECYpPCOB KYJIbTYPHBIX PACTEHMM M UX JIHUKHX
poauuei Ui co31aHUs HOBBIX COPTOB U THOPUIOB CENIbCKOXO3SHCTBEHHBIX KYJIBTYD.
Jlabopamopuwvie u npakmuueckue padoomot.
1.M3yyeHue copToB KyJIbTYPHBIX PACTCHUN U MOPOJ AOMAIIHUX KUBOTHBIX.

Tema 16. buoTexHOJIOrUsI U CHHTeTHYECKasi OHOJI0T 1.

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJOTHHM, — KJIETOYHbIE M TKAHEBbIE KYJIBTYpBHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKA. TpaguluoHHas OHOTEXHOJOTrHs: XJebornedyeHue,
HOJY4YEeHHUE KUCIOMOJOYHBIX MPOAYKTOB, BHHOJeNUE. MukpoOuonoruyeckuii cunrte3. OOBEKTHI
MUKpOOHoIornyeckux TexHonoruil. [IpoussoactBo Oenka, aMMHOKUCIOT W BUTAMUHOB.

Coznanne TEXHOJOTMM M HMHCTPYMEHTOB  LIEJICHAIIPABICHHOTO  HU3MEHEHMS u
KOHCTPYMPOBAHHUSI TEHOMOB C LIEJIBIO MTOJIYYEHUSI OPIraHU3MOB M X KOMIIOHEHTOB, COJEPKAILUX HE
BCTpEYaIoLIecs B IpUpoie OMOCHHTETUYECKUE Ty TH.

Knerounas wnxenepus. MeTonbl KyJabTyphl KJIETOK W TKaHEW PACTEHHMM U >KUBOTHBIX.
Kpuobanku. Comarnueckas rubpuamzanus M coMaTudyeckuid smOpuorenes. lcmonb3oBaHue
rariouIoB B CEJIEKIMHU pacTeHU. MICKyCCTBEHHOE OIUIOIOTBOPEHHE. PEKOHCTPYKIUS SULIEKIETOK
Y KJIOHUPOBAHUE )KUBOTHBIX. METO/ TpaHCIUIAHTALUH SIIEP KIIETOK.

XpoMOCOMHAasi ¥ TeHHasg WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 I'€Ha W KOHCTPYHpPOBAHUE
pexoMmOuHanTHBIX JIHK. JlocTmkeHUss M MEpCHEKTHUBB XPOMOCOMHONW M TEHHON WHKEHEPHH.
DKOJIOTHYECKHE U ITUYECKHE MTPOOIEMbI T€HHON HHKEHEPUU.

Menununckue 6uotexHonoruu. Iloctrenomuas nuudposas meaununa. IMIP-nuarnocruka.
MeTa0osIOMHBIN aHANU3, T€HOLIGHTPUYECKHUI aHaIu3 MPOTEeOMa 4YeJOBeKa sl OLICHKH COCTOSHUS
ero 370poBbs. Vcnonb30BaHUEe CTBOJIOBBIX KieToK. TapretHas tepamus paka. 3D-OmommxeHepus
JUIsL pa3paboTKH (yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/1aHHs KOMILUIEKCHBIX
TKaHEH CcoueTaHWEM TEXHOJOTHH TPEXMEPHOro OWMONPHHTUHTA U cKapOIAUHTA Ui PELICHUs
3a/1a4 NePCOHAIN3UPOBAHHON MEIUIMHBI.

Co3maHue BEKTOPHBIX BAaKIMH C LENbIO OOecredeHnss KOMOMHUPOBAHHOHM 3aIlUTBI OT
Bo3Oyautenei OPBU, ycraHoBieHrne MOJEKYISpHBIX MexaHW3MoB (yHknuonupoBanus PHK-
COJIep KAIX BUPYCOB, BBI3BIBAIOIIMX 0CO00 OMacHbIE 3a00JIeBaHUS YEIOBEKA U AKUBOTHBIX.
Jlabopamopnvie u npakmuueckue padomal.

1. N3yuenne 00BbEKTOB OMOTEXHOJIOTHH.

Conepxanue kypca «bnosorus» (yriry0nénnsblii yposenn) 11 kiaace
Tema 1. 3apo:kaeHue ¥ pa3BUTHE IBOJIOLMOHHBIX NPecTABJIeHUH B 0M0JI0THH.

OpomonronHas Teopus Y. Jlapsuna. [Ipeanocbuiky BOSHUKHOBEHUS JapBUHU3Ma. JKU3Hb U
Hay4Has aedareabHocTs Y. JlapBuHa.

JIBIoKy1Me cuilbl 3Bosonny BU10B 1o Y. /lapBuHy (BbICOKasi HHTEHCUBHOCTb Pa3MHOXKEHUS
OpPraHu3MOB, HACJEICTBCHHAas HM3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAHWE, ECTECTBEHHBIH U
HCKYCCTBEHHBIH OTOOD).

Odopmiienne cunteTndeckoit Teopun Bomtonuu (CTI). HelitpanbHas TeopHst SBOIOLNH.
CoBpeMeHHas 3BOJIOIMOHHAsA OnoJOorus. 3HAYeHHE SBOJIIOLMOHHOW Teopuu B (HOPMHUPOBAHUU
€CTECTBEHHO-HAy4YHO! KAPTUHBI MUPA.

Tema 2. MuxkposBosaonus 4 eé pe3yabTaThbl.
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[Tonmynsimust kak 3jieMeHTapHas eauHuua HBojouud. COBpEMEHHBIE METOJIbl OLIEHKH
TeHETUYECKOro Pa3Hoo0pa3us M CTPYKTYpbl Hmomynsiuil. M3mMeHeHue reHoQoHAa MOMyJIsUUA Kak
AJIEMEHTapHOE 3BOJIOLMOHHOE SBIEHME. 3aKOH TeHeTtudeckoro paBHoBecus Jx. Xapau, B.
BaiinGepra.

OnemeHTapHble (AKTOPbl (IBMXKYILIME CUJIbI) 3BOJIONUH. MyTalMOHHBIN Mpoliecc.
KomOuHnatuBHas n3MeHUnMBOCTh. [[pelid) reHoB — ciyuyaiiHble HeHanpaBiICHHbIE U3MEHEHUS 4acTOT
ajienel B nomyisusax. ¢ ekt ocHoBaTens. Murpanuu. M3omsuust nomynsuuii: reorpapudeckas
(mpocTpaHCTBEHHAs ), Oronoruyeckas (penpoayKTUBHAs).

EctectBennbiii or60op — Hampabisitomuil ¢akrop 3Boironud. DopMmbl €CTECTBEHHOI'O
oTOOpa: JBWXKYIIMHA, CTaOWIM3UPYIOLMH, pa3pbiBatoluid (Au3pyntuBHbINA). [lonoBoil oTbop.
Bo3HUKHOBEHNE U 3BOITIOLUS COLUATBHOIO OBEIEHNUS KUBOTHBIX.

[IpucnocoOaeHHOCTh OpPraHU3MOB KakK pe3yiabTaT MUKPOIBOJIOLUUH. Bo3HUKHOBEHHE
pUCIIOCOOIEHUH Yy opraHnu3MoB. ApoMopdo3bl u uanoagantauuu. [Ipumeps! npucnocoOneHuil y
OpraHu3zMoB:  Mop¢osorudyeckue,  (HU3MOIOTHYECKHe,  OHOXMMUYECKHE,  IOBEJACHYECKHUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero kpurepuu M CTpykTypa. BumooOpa3zoBaHue Kak pe3yiabTaT MHKpPO3BOJIOLMU.
WM3onmsiums — xomoueBod  daktop BuAooOpasoBaHus. Ilytm u  crmocoObl  BHI000pa3oBaHUA:
alonaTpuueckoe  (reorpaduyeckoe),  CHUMIATPUYECKOE  (IKOJIOTHYECKOE), «MIHOBEHHOE»
(monumuonauzanus, TtuOpuan3anus). JauTenTbHOCTh BOTIOIMOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO00pa3usl.

Ponp 3BOdtOnMOHHON OuONOrMM B pa3pabOTKe HAy4YHBIX METOJOB COXPAaHEHHUS
6uopazHooOpasuss. MUKpPOABOMIONMS M KOIBOJIOLUS MAapa3uTOB M HX XO035€B. MeXaHU3MBbI
(bopMHUPOBaHMS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

Jlabopamopuysie u npakmuueckue padomaoi.

1.BrisiBiieHHE M3MEHYUBOCTH y 0COO€H OJHOTO BHUIA.

2.M3yuenne apoMop$0o30B U UAUO0ATANTAINA PACTEHUH U JKUBOTHBIX
3.IIpucnocobieHrst OpraHu3MOB U UX OTHOCHUTEIIbHAS 11eJIeCO00Pa3HOCTD.
4.CpaBHEHHE BUI0B TI0 MOP(OJIOTHYECKOMY KPUTEPHUION.

Tema 3. Makpo3Bo1onus U ¢ pe3yJabTaThl.

MeTtoapl u3yueHuss MakpolBosouuu. [laneoHTonornueckue METOAbl U3yUEHUS SBOJIIOLUM.
ITepexonnbie GopMbl U PUIOTEHETUYECKHUE PSAIbI OPTaHU3MOB.

buoreorpaduueckue MmeToab! n3ydeHus sBostonun. CpaBHeHue (aopbl U (payHbl MATEPUKOB
1 ocTpoBOB. buoreorpaduyeckue odactu 3eMiau. BUabI-9HIEMUKH U PETUKTHI.

OMOpHOJIOTHYECKHE M CPaBHUTEIBHO-MOP(OIIOTHYECKHE METOABl H3YyYEHHs SBOJIIOLIUU.
['eHeTHueCKHEe MEXaHU3MBbl HBOJIOLMM OHTOICHE3a W IIOSBJICHUS SBOJIIOLMOHHBIX HOBLIECTB.
l'omonoruyHble W aHAJOTHYHBIE OpraHbl. PyauMeHTapHbIE OpraHbl M aTaBU3MbL. MOJEKYISpHO-
reHEeTUYeCKre, OMOXMMHUYECKHE U MaTeMaTU4eCKHe METO/bl U3Y4YeHUs 3BOMoLUU. ['oMoornuHele
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHHSI (PUITOTEHETHUECKUX JICPEBBEB.

XPpOMOCOMHBIE MyTallUU U BOJIOLMSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBUia) ABONIONMH. HeoOpaTUMOCTh 3BOMIONNU. ANanTUBHAS
panuanusa. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLINU.

Tema 4. IIpoucxoskaeHue U pa3BuTHe :KU3HU HA 3emJie.

Hayunple THMOTE3pl NPOUCXOXKIEHUS KU3HU Ha 3emie. AOHOTEHEe3 M TaHCIEPMHUs.
JloHay4Hble TNpEACTaBICHUS O 3apOXKACHUU >KU3HM (KpealuMoHW3M). [umore3a MHOCTOSHHOIO
camMo3apoKJIeHus KU3HU U €€ onpoBepxkeHue onbitaMu . Penn, JI. Cnamnanuanu, JI. Iactepa.
[TpoucxoxaeHue )Ku3HU U aCTPOOUOIIOTHSL.

OcHoOBHbIE 3Tanbl HEOPraHWYeCKOW 3Bosounu. [lmaHeTapHas (reojgorudeckasi) SBOJIIOLMSL.
Xumuueckas 3BoJoIus. AGUOTeHHBIM CUHTE3 OpPraHUYEeCKUX BEIIECTB M3 HeopraHuyeckux. OmbIT
C. Mumnepa u I'. FOpu. ObpazoBanue nomumepoB u3 MoHoMepoB. KoarepBarnast runoreza A.U.
OnapuHa, rumnore3a nepBuuHoro OymboHa JI. XomaeiHa, reHerwyeckas rumote3a . Mémnepa.
Pubosumer (T. Yek) u rumore3a «mupa PHK» V. T'mnbGepra. dopmmpoBanue meMmOpan u
BO3HUKHOBEHHUE MPOTOKJIETKH.
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Uctopuss 3emnu u wmeroasl €€ wu3ydeHusa. Vickomaemble OpraHu4ecKHe OCTATKH.
['eoxpononorus u e€ wmeroabl. OrtTHocuTenbHass U aOCONMIOTHAsE ~ TEOXPOHOJIOTHS.
['eoxpoHonornyeckast mKkasa: 30Hbl, 3pbl, IEPUOIBI, FTTOXH.

HavanpHble sTansl opraHuyeckoil sBomronuu. IlosiBieHne M 2BONIONUS NMEPBBIX KIETOK.
Opontonusi Merabonu3zMa. Bo3HukHOBeHHME mepBbIX skocucTteM. COBpeMEHHbIE MHKpPOOHbIE
OMOIUIEHKHU KaK aHaJIor MepBbIX Ha 3emiie cooduiecTB. CTpomMaTonuTsl. [IpoKapuOTh U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuor (cuMOMOreHe3). OBOJIIOLMOHHOE IPOUCXOXKJIEHHUE BHUPYCOB.
ITpoucxoxneHne  MHOTOKIETOYHBIX ~ OpPraHM3MOB.  BO3HMKHOBEHHME  OCHOBHBIX  I'pyII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3TaIbl HBOJIOILMH BbICIINX pacTeHUH. OcHOBHBIE apoMOp(}o3bl pacTeHU. Brixos
pactenuii Ha cymry. [losiBaeHHe cnoOpoBbIX pacTeHMil M 3aBoeBaHMEe UMM cymu. CeMeHHbIe
pactenus. IIpoucxoxaeHne NBETKOBBIX PACTEHUH.

OcHOBHbBIE 3Tamnbl 3BOJIOLUUU KUBOTHOrO Mupa. OCHOBHbIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHME COBPEMEHHBIX THUIIOB. llepBbie XOpaoBbIe
JKUBOTHBIC. JKM3HB B BOJE. DBOMIONMS TMO3BOHOUYHBIX. [Iponcxoknenune amdpuOuii M penTUiInil.
[Tpoucxoxaenue miexkonuTaromux u nrul. [Ipunoun kimoyeBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMH U T03BOHOYHBIMU KUBOTHBIMU CYIIH.

Pa3ButHe *u3HM Ha 3eMiie 110 3paM M [EpUOoJaM: apXxel, IPOTepOo30H, Majaeo301, ME30301,
KaiiHO301. O0m1as XxapakTepucTUKa KiMMaTa U reojlorndeckux npoueccoB. [losBnenue u pacuser
XapaKTepHBIX OpPraHU3MOB. YTieoOpa3oBaHUE: €ro YyCJIOBHUS M BIMSHUE Ha Ta30BbIH COCTaB
aTMocdepBhl.

MaccoBble BBIMUpaHMs — JKOJOTMYECKHME KpU3HChl mpouuioro. IlpuumHel u ciencrBus
MacCOBbIX BbhIMHpaHHi. COBPEMEHHBIM 3KOJIOTHYECKUN KpHU3HC, ero ocobeHHocTH. [Ipobiema
COXpaHeHUs OMopa3HooOpasus Ha 3emIle.

CoBpeMeHHass CUCTEMa OpPraHMYeckoro mupa. IIpuHIMIBL KiIacCUpUKALMM OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

Jlabopamopuuie u npakmuueckue padomal.
1.13yyenne ocoOeHHOCTEH CTPOCHUS PACTCHUI PA3HBIX OT/EIIOB.
Tema 5. [Ipoucxo:kaeHne 4eJa0BeKa — AHTPOINOreHe3.

Pa3nens! u 3agaun aHTpONoa0rul. MeToibl aHTPOIIOJIOTHH.

CraHOBJIEHHE TMPEJCTABICHUNA O MPOUCXOKICHUM 4YEJIOBEKA. PeNrMruo3Hbie BO33pECHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxomeTBo  uenoBeka € JKMBOTHBIMH. (CHCTEMaTHYeCKOe IOJIOKEHHE  YEIIOBEKA.
CBujgerenbcTBa  CXOJCTBA  4YENOBEKa C  JKMBOTHBIMU:  CPaBHHUTEIBHO-MOP(OIOrHYECKHE,
sMOpHoOIoruyeckre, (GU3NOI0ro-OMOXUMHUYECKUE, IoBeJleHueckne. Ominyus 4YelaoBeKa OT
KUBOTHBIX. IIpSIMOXOXKIEHME M KOMIUIEKC CBSI3aHHBIX C HUM IIpPU3HAKOB. Pa3BuTHE I'0OJIOBHOIO
MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

JIBrxkyue cuiibl (pakTopbl) aHTpOIIOreHe3a: OMoornyeckue, coruanbabie. COOTHOIIEHUE
OMOJIOTMUECKHUX U COIMATBHBIX (DaKTOPOB B aHTPOIIOTCHESE.

OcHoOBHBIE CTaMM aHTpororeHe3a. PanHuue yenoBekooOpa3Hble 00€3bsIHBI (TPOKOHCYIIBI) U
paHHUE MOHTUABI — OOIIMEe MPEeNKH 4YeIOBEKOOOPa3HbIX 00€3bsiH U JIOAEH. ABCTPAJONUTEKH —
JBYHOTHE IIPEAKU JIIoAcH. UelmoBek yMmenblid, IEpBble M3MOTOBIECHUS Opyaud Tpyzna. Yenosek
MPSIMOXOJSIIIMI W TIEPBBIN BBIXOJ JrOJeH 3a mpenensl Adpuku. YenoBek reimenbOeprckuii —
o0muii MpeoK HeaHAepTalbCKOro YelloBeKa M 4elloBeKa pa3yMHOro. YeraoBek HeaHIepTalbCKUM
KAaK BMJ JIIOACH XOJIOAHOrO KiuMmara. YesloBeK pa3yMHBI COBPEMEHHOIO THIIA, ACHUCOBCKHN
YeJI0BEeK, 0CBOEHHE KOHTUHEHTOB 3a npeaenamu A¢puku. [laneoreHeTrnka u najaeoreHOMHKA.

OBONIOIMUS COBPEMEHHOI'O 4eJoBeKa. EcTecTBEHHBIH OTOOp B MOMYJSLUSAX 4YeEJIOBEKA.
MyTtanuonsslii npouecc U noauMmopdusm. [lomynsannoHHble BONHBI, Ipeld IeHOB, MUTpauus U
«a(h ekt ocHOBaTENSH» B MOMYISIIUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bonbime pacel: eBponeouaHas (eBpasuiickas),
aBCTpAJIO-HErpouiHas (IKBaTOpUaibHasi), MOHIOJIONIHAs (a3UaTcKo-aMepuKaHcKkas). Bpems u nmytu
pacceneHusl 4yenoBeKa IO IutaHere. EnuHCTBO 4yenmoBedeckux pac. HaydHas HecOCTOATENBHOCTH
pacu3ma. IIpucnocoOIeHHOCTh YeoBeKa K pa3HbIM YCIOBHSAM OKpYKarouled cpensl. Briusiaue
reorpaguueckoi cpeapl U Apeiida reHoB Ha MOP(OJIOTHIO M (PU3HOJIOTHIO YETOBEeKa.
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MeXIUCIUIUTMHAPHBIE METOABl B (U3MYECKON  (OMONOTMYecKod) aHTPOIOJOTHH.
DBOJIOIMOHHAS AHTPOTIOJIOTHS M TTAJIE0AHTPOTIOIOTHS YeTOBEUECKHUX MOMYJsAIuil. buoconuanbHbie
UCCJIEIOBaHMsI PUPOIbI yesnoBeka. MccaenoBanue KO3BOMIOLUN OMOJIOTHYECKOT0 U COLIMAILHOTO B
YeloBEKe.

Jlabopamopusvie u npakmuueckue padoomaot.

1.13yyenne ocoOEHHOCTEH CTPOSHHUS CKEJIETa YeI0BEKa, CBSI3aHHBIX C MPSIMOX0KICHHEM.
2.M3yueHne HKOJIOTUIECKUX aarTalfil YeloBeKa.

Tema 6. IK0JI0THSI — HAYKA 0 B3AUMOOTHOIIEHHUAX OPraHU3MOB U HAaJIOPTraHNU3MEHHBIX CHCTEM
¢ OKpY:xaloleil cpeaoii.

3apoxieHue U pa3BuTHe 3Kosoruu B Tpyaax A. ['ym6onsara, K.®. Pynse, H.A. CeseproBa,
9. I'ekkens, A. Tencnu, B.H. CykauéBa. Paznens u 3agaun sxosiorun. CBs3b 9KOJIOTHH C IPYTUMH
HayKaMH.

Metoapl skonoruu. IloneBbie HaOMIOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU: IPUPOJHBIE U
nabopaTtopHble. MojenupoBaHue B 3KOJIOTMH. MOHUTOPHHI OKpY’KaloIled Cpelbl: JOKaIbHBIMH,
PETHOHAIIBHBIN U TJI00ATBHBIN.

3HAUEHUE DSKOJOTMYECKMX 3HAHUM MU 4YeJOBEKa. OKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBfi3eM yenoBedecTBa € HpUpoao. POpMHpPOBAHHE HKOJIOTUYECKOM KYJIbTYPHl H
HKOJIOTHYECKOM IPAMOTHOCTU HACEJICHUS.

Jlabopamopuwvie u npakmuueckue padoomot.
1.M3yyeHne METOA0B SKOJOTHUECKUX UCCIIETOBAHHMA.
Tema 7. Opranusmsl U cpeaa 00MTAHMS.

Okosorndyeckue  (GakTopel M 3aKOHOMEpHOCTH uX  jaedctBus.  Kiaccudukarus
JKOJIOTUYECKHX  (aKTOpoB:  abMOTHYECKHWe,  OMOTHYECKHe,  aHTpomoreHHeie.  OOmme
3aKOHOMEPHOCTH JIeHCTBHA 3Kojoruueckux (axropon. IIpaBuno munumyma (K. Llmnpenrens, HO.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIE U CTCHOOWOHTHBIC OPTAHU3MBI.

Abuotnueckue ¢akropsl. CBET Kak sKojoruueckuil (axrop. JleiicTBue pazHbBIX Y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OpPraHu3Mbl. OKOJOTHYECKHE TIpYMNbl PACTEHHH M KUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CurHanbHas poiib cBera. doTonepruoausm.

Temneparypa kak oskojornueckuii (akrop. JleiicTBue Ttemmeparypsl Ha OpPraHU3MBI.
[ToiiknnoTepMHbIE 1 TOMOHOTEPMHBIE OPIraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPIaHU3MBI.

Braxxnocts kak skojormueckuit (axrop. IlpucnocoOneHus pacTeHUN K MOJICPKAHUIO
BoaHOTO Oananca. Knaccudukarms pacteHuil mo oTHOIEHHIO K Boje. [IpucmocoOneHust sKUBOTHBIX
K U3MEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHMA OpPraHM3MOB: BOJHAs, HA3eMHO-BO3/AYIIHAs, MOYBEHHAs, [IIyOMHHAs
MOJMIOYBEHHAsA, BHYyTpUOpraHusMeHHas. ®Ouznko-xuMu4eckrue OcCOOEHHOCTH cpel OOuTaHus
opranu3MmoB. [Ipucnocobaenns opraHu3MoB K KU3HHU B pa3HbIX cpeax.

buonoruueckue putmbl. BHemnue u BHyTpeHHUE pUTMbL. CyTOUHBIE M TOAUYHBIE PUTMBI.
[IpucnocobaeHHOCTh OPraHu3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHM KHU3HH.

Kusnenusie ¢Gopmbl opranu3moB. IloHstue o xu3zHeHHor (opme. KuzHeHHBIE (OPMBI
pacTeHUi: JepeBbsl, KyCTapHUKU, KYCTApPHUYKH, MHOTIOJETHHE TpaBbl, OJHOJETHHE TpPAaBBI.
JKuznennsie HOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOMOHTHI, a3POOHOHTHI. OCOOEHHOCTH CTPOCHHMS
1 00pasa KU3HU.

buotnueckne  dakrtopel. Buasl  OMOTHMYECKHMX  B3aWMOJCWUCTBHH:  KOHKYPEHITHUS,
XHUIIHAYeCTBO, cuMOno3 u ero Gopmbl. [lapazutusm, koomeparus, MyTyaiu3M, KOMMEHCAJIU3M
(KBapTHUpPAHTCTBO, HaxJIeOHNYecTBO). HeTpoduueckue B3auMoAecTBUS (Tomuyeckue, hopuieckue,
dabpuyeckue). 3HaueHNE OMOTUYECKUX B3aUMOJICHCTBUH JIs CYIIECTBOBAHUSI OPTaHU3MOB B CpeJie
oOuTtanus. [IpuHIUI KOHKYPEHTHOT'O UCKIIIOUEHMS.

Jlabopamopuuvie u npakmuueckue padomal.

1.BrisBienue npucnocoOaeHU OpraHu3MOB K BIMSHUIO TEMIIEPATYPBHI.
2.AHaTOMHYECKHE OCOOCHHOCTH PACTEHHH U3 pa3HBIX MECT OOUTAHHUS.
Tema 8. IKko0/10rusi BUA0OB M NOIMYJIALMIA.

DKOJOTHYECKHE XapaKTepUCTHKU monyisuuu. [lomynsuus kak Ouoiormyeckas cucTeMa.
Pone HEomHOpomHOCTH cpenbl, (u3nuecknx OapbepoB M OCOOEHHOCTEH OMOJIIOTMH BHIOB B
(dbopMUPOBAHUN MPOCTPAHCTBEHHON CTPYKTYphl momyisinuid. OCHOBHbBIE NMOKa3aTEeNU MOMYJISINH:
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YHUCIIEHHOCTb, INIOTHOCTh, BO3PACTHASL U M0JIOBAsi CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMIT pOCTa,
CMEPTHOCTb, MUTpALUS.

DKojoruueckas CTpykTypa mnomyiasuuu. OneHka YHUCIEHHOCTH mnomyisuuu. JluHamuka
NOMyJISALUMA U €€ peryisiius. buotnyecknii moTeHuHan nomyasauuu. MoJaeaupoBaHue AUHAMUKU
nonynsuud. KpuBble pocTa YHCICHHOCTH Tomyisiuu. KpuBble BbDKMBaHUS. Perymsnus
YUCIEHHOCTH TMOMYJSAIU: pojib (HAaKTOPOB, 3aBUCIIIMX W HE 3aBHUCSIIUX OT IUIOTHOCTH.
DKoJoru4ecKue crpareru BuaoB (r- u K-ctparerun).

Ilonatue o0 osKkosornyeckod Hume Bujaa. Mecrooburanue. MHoromepHas MOJEINb
skonormyeckod Humu JI.M. Xarumncona. Pasmepsl skonormyeckod Humud. lloTeHuumanbHas u
peanr3oBaHHAs HUILLU.

Bun kak cucrema nomynsuuid. Apeanbl BUIOB. BHABI M MX JKU3HEHHBIE CTPATETUU.
DKOJIOTHYECKUE YKBUBAJIECHTBHI.

3aKOHOMEPHOCTH TIOBEACHUS HM MUTpAlMii JKMBOTHBIX. buojornyeckue WHBA3UU
Yy>KE€POJIHbIX BU/IOB.

Jlabopamopuwvie u npakmuueckue padoomot.
1.IlpucnocoGieHus ceMsiH paCTeHUH K PACCEICHUION.
Tema 9. Dxosorus cooduecTB. IKOJOrH4ecKUe CUCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u MEXIy OpraHM3MaMu B
OuoLeHo3se.

Dkocuctema kak oTkpbitas cuctema (A.Jl. Tercnu). OyHKIIMOHATBHBIE OTOKU OPraHU3MOB
B 9KOCHCTEME: IPOAYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpoduyeckue nenu
U ceTd. AGnoTrueckue 010Ku 3KocucTeM. KpyroBopoT BEIecTB 1 MOTOK 3HEPTUH B 3KOCHCTEME.

OcHOBHBIE OKa3aTENM YKOCUCTEMBbI. bruomacca u npoaykius. DKOJIOTMYECKUE MUPAMUIbI
qriceln, OMOMacChl M SHEPTUU.

HampaBiieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccud. IlepBUyHbIe U BTOPUYHBIE
CYKLECCUM M HUX MNPUYUHBIL. AHTPONOrE€HHbIE BO3JCUCTBUS Ha cykKueccuu. KiummakcHoe
coobiectBo. buopazHooOpa3ue M MNOJHOTa KpPYroBOPOTAa BELIECTB — OCHOBA YCTOWYMBOCTHU
CO001IeCTB.

[Ipupoanbie 3KOCUCTEMBI.

AHTpOIIOTE€HHBIE  3KOCHCTEMBI.  Arpo3kocucrema. ArponeHo3. Pazmuuma  mexny
AHTPOIIOI€HHBIMU U IIPUPOIHBIMU SKOCUCTEMAMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoxackas diopa u dayna.
CunHaHTpOnU3aIMs TOpoACKOH (ayHbl. bronornyeckoe u xo3siCTBEHHOE 3HAYEHHE arpOIKOCUCTEM
U ypOOIKOCHCTEM.

3akoHOMEPHOCTH (HOPMHUPOBAHMS OCHOBHBIX B3aWMOJICHCTBUN OPraHU3MOB B 9KOCHCTEMaX.
IlepeHoc sHepruum M BELIECTB MEXAY CMEXKHBIMU 3KOCUCTEMaMHU. Y CTOMYMBOCTH OPraHU3MOB,
MONYJISILANA U SKOCHCTEM B YCIOBHSX €CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3/IEUCTBUM.

Meroaonorus MOHUTOPUHTA €CTECTBEHHBIX M AHTPOMOT€HHBIX YKOCUCTEM.

Jlabopamopusie u npakmuueckue padomut
1.M3yuyenue u onrcanue ypOoIKOCHCTEMBDY.
Tema 10. Buocdepa — rinodanbHas IKocHcTEMA.

buocdepa — obOmeruianerapHass o0ojouyka 3eMiH, TIe CYLIECTBYET WM CYIIeCTBOBaJa
KU3Hb. PazBuTHe mpeacTtaBieHuil o o6mocdepe B Tpynax J. 3tocca. Yuenue B.U. Bepnanckoro o
ouocdepe. O6aactu 6mocheps! u e€ coctas. Kupoe BemecTBo 6Hochepsl U ero HYHKITHH.

3aKOHOMEPHOCTH cyliecTBoBaHus Onochepsl. OcoOeHHOCTH OMocdepbl Kak TiI00ambHOU
sKkocuctembl. J[uHamuyeckoe paBHOBecue B Oumocepe. KpyroBopoTel  BemectB U
OMoTreoXMMHUYECKUE UKITBI (Yriepoaa, a3ota). PutMuuHOCTh sBIIeHMI B Onocdepe.

3oHanbHOCTH Ouocdepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIHM: TYHJApA, XBOHHBIE
Jjeca, CMEIIaHHbIE U IIUPOKOJIMCTBEHHBIE Ji€ca, CTENH, CaBaHHBI, ITyCTHIHH, TPOIUYECKHE Jieca,
BBICOKOTOPBS. KimMMar, pacTUTENbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpykrypa ¥ (YHKIUS )KUBBIX CHCTEM, OI[EHKA UX PECYPCHOTO MOTEHIMANA U ONOCHEpHBIX
G YHKIIHA.

Tema 11. YestoBek M OKpy:Ka0IIAs cpeaa.
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DKOJIOTHYECKHE KpPU3WCHI M WX TNpUYUHBL. Bo3zaeiicTBue dYenoBeka Ha Owocdepy.
3arpsi3HEeHHE BO31yIIHOW cpeapl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOAHOW cpelpl. OXpaHa BOJHBIX
pecypcoB. Pa3pymienne nousbl. OxpaHa NOUBEHHBIX pecypcoB. M3MeHenue knumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTENBbHBIN U KUBOTHBIA MUp. OXpaHa pacTUTEIbHOTO
Y )KMBOTHOT0 MHpa. OCHOBHBIE PUHIUIBI 0XpaHbl Ipupoibl. KpacHsie kuuru. Ocobo oxpaHsemble
npupoansie Teppuropun (OOIIT). borannueckue casl 1 300JI0THYECKUE TAPKU.

OcHOBHbIE MPHUHLMIIBI YCTONYMBOIO pPa3BUTHS YE€IOBEYECTBA M MpPHUPOAbl. PaimoHanbHOE
OPUPOAOINOIb30BAHUE M COXpaHEHHe Ouolorndyeckoro pasHoobOpaszus 3emiu.  OOmme
3aKOHOMEPHOCTH TI100abHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOIO KpU3Hca U
€ro BEPOSATHBIE MTOCIIECACTBUS.

Pa3BuTHe MeTO10B MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOI'€HHBIX ITPOLIECCOB.
3.Ilnanupyemble pe3yabTaThl 0CBOEHHS YUeOHOro npeamera «buosorns»

JInuHOCTHBIE pPe3yabTaThl.

JINYHOCTHBIE pPe3yJIbTaThl OCBOCHMS INPOrpaMMbl MO OMOJOTMM JTOCTUTAIOTCS B €IUHCTBE
yueOHOW U BOCIUTATEJIbHON JEATENbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, MCTOPHUYECKMMHM M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHM, IPHUHATBIMHU B
oOuiecTBe MpaBWIaMM U HOPMaMHu IIOBEJIEHUS M CIIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUsI W CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEW MO3MLMU JIMYHOCTH, NATPUOTU3MA U
YBaXEHHUsSI K 3aKOHY U IPaBOIOPSAIKY, YEJOBEKY Tpyla M CTaplieMy IOKOJIEHHIO, B3aUMHOTO
yBa)KeHUsI, 0EPEkKHOr0 OTHOLICHUS K KYJIbTYPHOMY HACJIEAMIO M TPAJAULMSAM MHOTOHAIMOHAIBLHOTIO
Hapoaa Poccuiickoi @enepannn, NpUPOIE U OKPYKAIOIIEH cpee.

JInuHOCTHBIE PE3ybTAaThl OCBOCHUSI YueOHOro mnpenmera «buonorusy m0IKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJACTBOBATHCA C(HOPMHUPOBAHHOW BHYTPECHHEH
NO3ULIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIMH, O3UTUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM LIEHHOCTSM POCCUIICKOr0 00IIECTBa, PACIIUPEHNE KU3HEHHOTO
OIbITa U ONBITA JESATEIBHOCTH B IPOLIECCE PEAIM3alli OCHOBHBIX HAIIPABJIEHUN BOCIMTATEIbHON
JIeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) epasicoanckozo socnumanus:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MIMU  OO0ydYaromerocss Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 YJIeHA POCCUICKOr0 00IIEeCTBa;

OCO3HAaHHE CBOUX KOHCTUTYLMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)keHUWE 3aKOHa U
IIPABOIIOPAIKA;

TFOTOBHOCTh K COBMECTHOI TBOPUECKOH NEATEIbHOCTH NMPHU CO3JAHUU YYEOHBIX MPOEKTOB,
peleHny y4yeOHBIX U MO3HABATEIbHBIX 33124, BHITIOJTHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ~ ONPENENATh COOCTBEHHYIO TO3MIMIO [0 OTHOLICHUIO K  SBJICHUSAM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE YUUTHIBATh B CBOMX JACHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMOACHCTBUS
JIO/IeH C pa3HBIMHU YOEKACHUSMU, KYJIbTYPHBIMHU IIEHHOCTSIMHU M COLIMATIBHBIM MOJIOKEHHEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS Yy4EOHBIX,
II03HABATEJIbHBIX U UCCIIEOBATEIbCKUX 3a/1au, YBAKUTEIBHOIO OTHOIIEHNS K MHEHHIO ONIIIOHEHTOB
pu 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPIKaHuUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU JEATEIBHOCTH,

2) nampuomuyecko2o 860CNUMAHUL:

c(hOpPMUPOBAHHOCTh POCCUICKOM TpakIaHCKON MACHTUYHOCTH, MATPUOTH3MA, YBOXKECHUS K
CBOEMY HapOJly, 4YyBCTBA OTBETCTBEHHOCTH Iepell PonHoM, ropaocTu 3a cBoil Kpaid, cBoro Ponuny,
CBOH SI3BIK M KYJIBTYPY, IPOLLIOE U HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACJIEIUIO U aMSITHUKAM IPUPOJIbI, TOCTHKEHUSAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUICKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHH,
MOHMMAaHUs 3HA4YeHHs OWOJIOTMM B TO3HAHUM 3aKOHOB TPUPOJBI, B JKU3HU YeNOBEKa U
COBPEMEHHOI0 00IIECTBA;

ujeiHast yoe:xxIEHHOCTh, TOTOBHOCTh K CIIY)KeHUIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyap0y;

3) 0YX08HO-HPABCMBEHHO20 BOCNUMAHUSA:
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OCO3HAaHME JYXOBHBIX IEHHOCTEW POCCHIICKOrO HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIIMIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHHSI, OPUCHTHPYSICH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OyayIIero;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATHUS HEHHOCTEH CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAULMAMHU HapoaoB Poccuu;

4) acmemuueckoeo 60CNUMAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAs SCTETUKY ObITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHKE SMOITMOHAIIBHOTO BO3JCHCTBUS KUBOM IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B pa3HBIX BHUAAX MCKYCCTBA, CTPEMIICHHE MPOSBIATH
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) @uszuuecxoeo socnumanus:

MMOHUMAaHWE W pealn3alus 30pOBOr0 W 0e30macHOro obpasa >KU3HHM (370POBOE MHUTAHHE,
coOI0OficHNe THUTMEHWYECKUX MpaBWI U HOpPM, cOaTaHCUPOBAHHBIA PEXKUM 3aHATUH M OTABIXA,
perymnsipHasi pu3nUecKasi akTUBHOCTD), O€PEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOT'O OTHOIIEHUS
K cOOCTBEHHOMY (DHU3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHWE TIICHHOCTH TIPaBWJI HWHIWBHUIYAIBHOTO U KOJUJIEKTMBHOTO 0€301acHOTO
MOBEJICHUS B CUTYalUsIX, YTPOKAIOLIUX 3JOPOBbIO U )KU3HU JIIOJCH;

OCO3HAHUE TIOCJIEICTBUI W HENPHUATHS BPEAHBIX MPUBBIYCK (YMOTPEOJICHUS aJIKOTOJI,
HapKOTUKOB, KYpeHHs);

6) mpy0o6020 60CNUMAHUL.

TOTOBHOCTH K TPYIY, OCO3HAHUE IIEHHOCTH MacTePCTBA, TPYA0II00uE;

TFOTOBHOCTh K aKTHUBHOW JEATENIbHOCTH TEXHOJOTUYECKOW M COLMAIbHOM HAIpPaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, ITAHUPOBATH U CAMOCTOSITEIEHO BBIIOTHSITH TAKYIO JeSTEIbHOCTD;

UHTEpeC K pa3iuuHbiM cdepaMm NpodecCUOHATbHONW NeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP OyayIiei mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHIO M CaMOOOpa30BaHUIO Ha MPOTSIKEHUU BCEH
KU3HU;

7) 9KOI02U4eCcK020 0OCRUMAHUA!

9KOJIOTHYECKHU I1eNIeCO00pa3HOe OTHOIIEHUE K MPHUPOJAE KaK MCTOYHHUKY JKU3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBAaHUS,

MOBBIIICHUE YPOBHSA JKOJOTHYECKON KyIbTyphl: MPUOOPETCHHE OMbITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX IOCJIEICTBUI JIJIs1 OKPYKAOILEH CPelbl;

OCO3HaHUeE TT100aTBbHOrO XapaKTepa YKOJOTHIECKUX MPOOJIeM U MyTel UX pPellieHus;

CIOCOOHOCTh HCIIONB30BaTh MpUoOpeTaeMble NPU W3YYEHUU OMOJIOTUU 3HAHUS U YMEHUs
OpU PEIIEHUH MpoOJeM, CBS3aHHBIX C palMOHATBHBIM MPUPOONOIB30BAHHEM (COOIOICHNE
IIPaBUJI [TOBEACHUS B IIPUPO/IE, HAMPABICHHBIX HA COXpPAaHEHUE PABHOBECHUS B DKOCHUCTEMAX, OXPaHy
BUJIOB, 3KOCHCTEM, Onocdepsl);

AKTUBHOE HEMpUSITHE ACHUCTBHUI, MPUHOCIIIUX BpEJ OKPYXKAIOUIEH NPUPOIHOU Cpene,
yMEHUE MPOTHO3UPOBATh HEOJIATONMPUSTHBIE HKOJOTUYECKUE IMOCIEACTBUS MPEIPUHUMAEMBIX
JIEUCTBUH U NMPEIOTBPAILATh HX;

HaJIM4YUE PA3BUTOTO DKOJOTUYECKOTO MBIIUICHUS, HKOJIOTMYECKON KYIbTYphl, OIBITA
JEATEIPHOCTH  SKOJOTMYECKOW  HAMpaBJICHHOCTH, YMEHHUS  PYKOBOJCTBOBATHCS HMMH B
MO3HABaTENIbHON, KOMMYHUKATUBHOM M COLMAJIbHON MpPAaKTHKE, TOTOBHOCTHM K Y4YacTHIO B
MPaKTUYECKOU JEATEILHOCTH SKOJIOTUUECKON HAMPABICHHOCTH;

8) yennocmu HayuHo2o nO3HAHUA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKM M OOIIECTBEHHON NPAaKTHKH, OCHOBAaHHOTO HA JHUAlOre KyJIbTyp, CIHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YHMTATEIbCKOM KYIbTYphl KaK CPEICTBAa B3aUMOJICHCTBUS
MEXy JIOJIbMU U TTO3HAHUS MUPA;
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MOHMMaHue crenu(uku OWOJIOTUM KaKk HAayKH, OCO3HaHUS €€ pond B (OPMHPOBAHUU
PaIMOHAJIPHOTO HAYYHOTO MBIINUICHUS, CO3JAaHHH IIEJIOCTHOTO MPEICTABICHHUS 00 OKpY)KaroIeM
MUpE KaK O €MHCTBE MPUPO/IbI, YEIOBEKA U OOIIECTBA, B TIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U pEIICHUH MPOOJIEM COXPAHEHUS MPUPOTHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JJISi COBPEMEHHOW NMBWIIM3ALUU: OOECIeUYeHUs
HOBOTO YpPOBHSI Pa3BUTHSI MEIUIMHBI, CO3JaHUE TMEPCHEKTUBHBIX OMOTEXHOJIOTUM, CIOCOOHBIX
pemaTh pecypcHble MpoOJIeMbl pa3BHTHSI YEJIOBEYECTBA, MOMCKA IyTEH BBIXOJA W3 TIIOOATBHBIX
HKOJIOTUYECKUX MPOoOIeM u oOecreueHus: mepexoja K yCTOMYMBOMY Pa3BUTHIO, PAIlMOHATIHLHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M POPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HM;

3aMHTEPECOBAHHOCTh B MOJYyYEHUM OHMOJIOTMYECKHX 3HAHUW B IIENSAX MOBBIIICHUS OOIIeH
KYJIbTYpBl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, KaK COCTaBHOM dYacTH (HYHKIHMOHAJIHHOU
TPaMOTHOCTH O0yuarommxcs, GopMUPyEeMOl MPU U3y4eHUU OHOJIOTHH;

MOHWMAaHHUE CYITHOCTH METOJIOB TIO3HAHMS, HWCIOJB3yEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCMOJB30BaTh TMOJydyaeMble 3HAHUS U1 aHauu3a W OOBSICHEHHUS SBJICHUUN
OKpPY)KAIOIIETO MHpa ¥ MPOUCXOIAIIMX B HEM H3MCHEHUH, yMEHHE JelaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUsT Ha OCHOBE HAy4YHbIX (AKTOB M HMEIOMIMXCSA JaHHBIX C IENbI0 TOTYYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAaHUS I pelleHHs
PO0JIeM B PEATTbHBIX )KH3HCHHBIX CUTYAIIHSX;

OCO3HaHWE IICHHOCTH HAYYHOW AESITEeIbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOCKTHYIO U
UCCIIEIOBATEIBCKYIO ESITEIbHOCTh HHANBHYATbHO H B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpEphIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJyYCHHIO HOBBIX 3HAaHWUH 1O OHWOJOTMH B COOTBETCTBHH C JKH3HECHHBIMHU
HOTPEOHOCTSIMH.

B mporniecce noCTHKEHUST TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS 00YUYAIOIIMMUCS MTPOTPaMMBbI
CpenHero o0Iero oopa3oBaHus y 00YYarOMIMXCsl COBEPIICHCTBYETCS IMOIMOHATBHBIA WHTEIIEKT,
npeIoIararmui copMUpOBaHHOCTb:

CaMOCO3HAaHUS, BKJIIOYAIOIIETO CHOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE COCTOSHUE,
BHJICTh HAIIPABJICHUS Pa3BUTHs COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHMSI, BKITFOYAIOIIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE TOBEJCHUE, CIIOCOOHOCTh a/IallTUPOBATHCS K OMOIIMOHAILHBIM M3MEHEHHSIM M TIPOSIBIISTH
rHOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIlUM, BKJIOYAIONICH CTPEMJICHHE K JIOCTH)KCHHUIO IEIH M YCIIEXYy,
ONTUMU3M, UHUIIUATUBHOCTh, YMEHUE ACHCTBOBAThH, ICXO/S U3 CBOUX BO3MOXKHOCTEH;

OMIIATUH, BKIIIOYAIOIICH CIIOCOOHOCTh IOHMMATh 3MOIIMOHAIBHOE COCTOSIHUE JAPYTHX,
VUUTHIBATh €r0 TMPU OCYIIECTBICHHMH KOMMYHHUKAIIMHM, CIIOCOOHOCTh K COYYBCTBHIO H
COIIEPEKMBAHUIO;

COLIMATILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHHUS C APYTUMU
JFOIbMU, 3200THUTHCS, IPOSBIISITh MHTEPEC U pa3peraTh KOH(IUKTHI.

MeranpeaMeTHble pe3yabTaThl TpeaMera «buomorus» BKIIOYAIOT: 3HAYUMBIC IS
GbOpMHUpPOBaHHUSI  MHUPOBO33PEHHUS  OOYYAIOMIUXCSA  MEKIUCHUIUIMHAPHBIE  (MEXKIIPEIMETHBIC)
oOIIeHAYYHBIC TOHSATHUS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOHW KApTUHBI MHUpa U CHEHU(DUKY
METO/IOB TIO3HAHHSI, HCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHs, SBJICHUE,
npoIecc, CUCTeMa, Hay4yHbId (PAaKT, NPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIieIoBaHNe, HaONIoeHNe, W3MEpEeHHUe, SKCIEPUMEHT W JApYrue); yYHHUBEpCaJbHBIE Y4eOHBIC

neiictBusi  (TIO3HaBaTellbHBIC,  KOMMYHHKATHBHBIC,  PETYJSATHBHBIE),  0OECIEUMBAIOIIHE
dbopMupoBaHre (QYHKIIHMOHATBHOH T'PAaMOTHOCTH W COLMATHHONW KOMIIETEHIIMH OOYJaroInuXCs;
CHOCOOHOCTh o0yJarommxcst UCTIOJTb30BaTh OCBOCHHBIC MEKTUCIUTUTMHAPHBIC,

MHUPOBO33PEHUYECKHE 3HAHUS W YHHBEpCAJbHBIE YYeOHbIE MACWCTBUS B IO3HABATEIBHOH U
COIIMAJIBHOW MTPAKTHUKE.

B pesynpTare u3yueHuss OWOJOTMM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS Y
oOyuaromierocss OyayT cQOpMHUpPOBaHBI IO3HABATENbHBIE YHUBEpCAIbHbIE YyueOHBbIE AEWCTBUSA,
KOMMYHHUKaTHBHbIE YHHBEpCAIbHbIE yUeOHBIE JeHCTBUS, PETyIATUBHBIC YHUBEPCAJIbHBIE YUeOHBIE
JIEHCTBHUSL, COBMECTHAS 1€ATEIbHOCTb.
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MeTtanpeMeTHbIE PEe3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEAHET0 OOIIero o0pa3oBaHUS
JIOJDKHBI OTPaXKATh:

1.06na0enue ynusepcanohuvimu yueOHbiMU NO3HABAMENbHBIMU OCUCMBUAMU.

1) 6Ga30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSITCIIbHO (POPMYJUPOBATh W aKTyalIM3UPOBATh MpoOJIeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

HCIIOJIb30BaTh MPYU OCBOCHUH 3HAHHWKA MPHEMBI JIOTHIECKOTO MBINUICHHS (aHAN3a, CHHTE3a,
CpaBHEHHMS, KiaccupUKaluu, OO0OOIIeHHs), pPACKPbIBaTh CMBICT OHOJOTMYECKUX TOHSATUI
(BBIIENIATH UX XapaKTePHBIC MPU3HAKH, YCTAHABIMBATE CBS3U C IPYTUMU TOHATHSIMH);

OTIpENCTATh UENH NEATEIbHOCTH, 3a7aBas NapaMeTpbl W KPUTEPUH UX JOCTHKCHHUS,
COOTHOCHTB PE3yJIbTaThl JICITCILHOCTH C IIOCTABICHHBIMU IEIISIMU;

WCIONIb30BaTh OHMOJOTHMYECKHE TMOHITHS [Uisi OObSICHEHUs (HAaKTOB U SIBICHUN KUBOM
TIPUPOJIBI;

CTPOUTH JIOTHUECKHE PACCYKICHUS (MHAYKTUBHBIC, I€TyKTUBHBIC, 10 aHAJIOTUH), BBISIBIIATH
3aKOHOMEPHOCTH M IPOTHBOPEUYHUS B PACCMATPHBACMBIX SIBICHHUAX, (OPMYIUPOBATH BHIBOJBI H
3aKJTFOYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEICTBA IS NPEICTABJICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIICHUH B HM3y4aeMbIX OUOJIOTMYECKHUX OOBEKTax, a TaKkKe MPOTUBOPEUU pa3HOTO poja,
BBISIBJICHHBIX B Pa3IMYHBIX HHP)OPMAITMOHHBIX HCTOUHUKAX;

paspabaThiBaTh IUIaH pEHICHUs MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOLIUXCA MaTePUAIBHBIX U
HEMaTepUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JAESITEIBHOCTh, OICHHUBATh COOTBETCTBUE PE3YIbTATOB IENSIM,
OILICHUBATh PHCKH MTOCIIEICTBUI NEATEIHLHOCTH,

KOOPJIUHHUPOBATh M BBIMOJNHATE PAabOTy B YCIOBHUSX pPEATbHOTO, BHPTYalbHOTO W
KOMOWHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM;

2) 6a30BbIC UCCIEAOBATEIIBCKUE ACHCTBUSA:

BIIAJICTh HABBIKAMU Y4YEOHO-MCCIIEAOBATEIbCKON M MPOCKTHON AEATEIbHOCTH, HABBIKAMH
paspenieHus: npodiaeM, CroCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIIHHOMY ITOMCKY METOIOB
peIIeHUs MPAKTHUECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;

WCTIOJB30BaTh PA3JIUYHBIC BHIBI JCSITEIBHOCTH IO TIIOJYYCHUIO HOBOTO 3HAHHSA, €ro
UHTEPIIpPEeTAlNY, MPEOOPA30BAHUI0 U TMPUMEHEHHUIO B YYEOHBIX CHUTYyalMsSX, B TOM 4YHCIIE TMPHU
CO3JIaHNH YYEOHBIX U COIMAIBHBIX IPOCKTOB;

(hopMUPOBAaTh HAYYHBIM THUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMHUHOIIOTHUEH, KIFOYEBBIMU
MOHSATHSIMH U METO/IaMHU;

CTaBUTh W (POPMYIUPOBATH COOCTBEHHBIC 33Ja4ud B OOpPA30BATEIBHON NEATEIBHOCTH U
YKH3HEHHBIX CUTYaIUsX;

BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3H U aKTyalIM3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y
e€ penieHus, HaXOAUTh apTyMEHTHI JJIsl JJOKa3aTeIbCTBA CBOUX YTBEPKICHUH, 3a/1aBaTh MMapaMeTphl
U KPUTEPUU PEIICHHUS,

aHAJTM3UPOBATh MOJYYCHHBIC B XOJIE PEIICHHsSI 33]]aul PE3yJIbTaThl, KDUTUICCKH OIICHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYAIIHUsIM, OIICHHBATh IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISATh IICJICHANIPABICHHBIH IMOWCK MEPEeHOCa CPEACTB U CIIOCOOOB JCHCTBUS B
po(heCcCHOHATLHYIO CPey;

yMETh  TEPEHOCUTh 3HAHHWA B  [O3HABATECIBHYID W  NPAaKTUYECKyl0  o0iactu
KU3HECATCIILHOCTH,

yYMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJCH, Mpeajarath OPUTHHAIBHBIC IOAXOABI W PEHICHHS, CTaBHUTh
npoOJIeMBI M 33]1a49H, IOMYCKAIOIINE alTbTePHATUBHBIC PEIICHHUS,

3) pabota ¢ uHpOopMaIHUECHi:

OPUCHTUPOBATHCS B PA3IUYHBIX WCTOYHMKAX HH(POpPMAaNuM (TEKCTe y4eOHOro MOCOOUs,
HAYYHO-TIOMYJISIPHON JHTEepaType, OMOJOTHUECKHUX CIIOBAPSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
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0a3ax naHHBIX, B IHTepHeTe), aHaMM3UpOBaTh WHGOPMAIMIO pPA3IWYHBIX BUAOB U (opMm
NpeCTaBICHUs, KPUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTbD;

(GbopMyIHpOBaTh 3ampPOCHl M TMPHUMEHSATH pPa3IWYHbIE METOABl TPU TIOMCKE H OTOOpe
Ouosornyeckoit nH(popMaIu, He0OX0IUMOM /IS BHIIIOJHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCIOJIB30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTHUMAJIbHYIO (QOpMYy HpEJICTaBICHHUS OHOJIOTHYECKOU
uHpOopManuu (CXeMbl, rpaduKu, JUarpaMMsbl, TaOIHILbI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAy4HbI $3bIK B KauyecTBE CpejacTBa Ipu paboTe ¢ OHOJIOrHYecKon
uHpOpMaLueil: MPUMEHATh XUMHUYECKHE, (U3NYECKHMEe M MaTeMaTU4eCKHe 3HAKU M CHUMBOJIBIL,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpYy, HCIONB30BaTh M IPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATJISIHOCTH;

BJIQJIETh HABBIKAMHM pACIIO3HABAaHUS H 3aUTHl  HHQOpManuu, WHHOPMAIIMOHHOK
0€30MaCHOCTH JTUYHOCTH.

2. Osnaoenue yHugepcanbHblMu KOMMYHUKAMUSHBIMU OEUCHEUAMU.

1) obienwue:

OCYIIECTBIISATh KOMMYHHKAIIMU BO BCEX cdepax XKU3HH, aKTUBHO y4acTBOBATh B JTHAJIOTE
WIN JUCKYCCHM IO CYIIECTBY OOCYyKAaeMoil TeMbl (yMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXJIEHUS OTHOCHUTEIIbHO BBITIOJHEHUS TpeAslaraéMoi 3aJadd, YYHUTHIBAaTh WHTEPECHl U
COIJIACOBAHHOCTB MO3ULUI IPYTUX YYaCTHUKOB JHAJIOTa UM JUCKYCCUH);

pacrio3HaBaTh HeBepOAIbHBIE CPECTBA OOUICHNUS, TOHUMATh 3HAYCHNE COITUAIbHBIX 3HAKOB,
HPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTyallUd, YMETb CMsrdarb KOH(JIUKTHI U BECTH
[IEPErOBOPHI;

BJIAJIeTh PA3JIMYHBIMH CHOCO0aMHM OOIIEHUS M B3aUMOJCHCTBUS, MOHUMATh HaMEpPEHHs
JpYTuX JIIOJEH, MpOSBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECEHMKY M B KOPPEKTHOW (opme
(bopMyIHMpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3/IaraTb CBOK TOYKY 3pPEHHUS C HCIOJIB30BAaHHEM SI3BIKOBBIX
CPEJCTB;

2) cOBMECTHas JESTEIbHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WMHAMBHIYaJbHOH pabOTHI MpHU
pEeIIeHUH OMOJIOTUYECKOW MpOoOJIeMbl, 00OCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS T'PYIIOBBIX
¢dbopM B3aMOAEUCTBUS MIPH PEILICHUH y4eOHOM 3a1auu;

BbIOMPATh TEMATHKy M METOJbl COBMECTHBIX AEHUCTBHUM, C y4éTOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YieHa KOJIEKTUBA,;

IIPUHUMATh LEIH COBMECTHOW JESTEIbHOCTH, OPIraHU30BBIBATH M KOOPJMHHUPOBATH
JICHUCTBHUA 10 €€ TOCTHXKECHHUIO: COCTABJIATh IUIAH JEHCTBUM, PACIPENEIATh POIU C Y4ETOM MHEHUU
YYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOU PaOOTHI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa M KAKIOI0 YYaCTHUKA KOMaHbI B OOIUI pe3yabTar 1o
pa3pabOTaHHBIM KPUTEPHSIM,

npeJularath HOBBIE TPOEKTHI, OICHWBATh WJEH C TO3MLIMU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;

OCYIIECTBIISATh MO3UTHBHOE CTPATETMYECKOe TIOBEACHHWE B PA3IMYHBIX CHUTYAIHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh NHUIIMATUBHBIM.

3. OsradeHnue yHUBepCaIbHbIMU PecyIAMUBHbIMU OeUCBUAMU.

1) camoopranuzanus:

UCMOJb30BaTh OHOJOTMYECKHE 3HAHMs MAJS BBIABICHUS MpOOJeM U HX pELIeHHUs B
KU3HEHHBIX M YU€OHBIX CUTYaIHAX;

BbIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUM LIEJEBbIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
JNEHCTBUSX M TOCTYNKaxX I0 OTHOILICHHWIO K JXHBOW IMPHPOJE, CBOEMY 3I0POBBIO M 30POBBIO
OKPY’KaIOLIMX;

CaMOCTOSITENTFHO OCYIIECTBIISTh TO3HABATENBHYIO JIEATENBHOCTh, BBIABISATH NPOOJIEMBI,
CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3a7jaull B 00pa30BaTEIbHON NEATEIbHOCTH M )KU3HEHHBIX
CUTYyaIUsX;
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CaMOCTOSITEJIbHO COCTABJIATh IUIaH PELICHUS MPOOJEMbl C YUETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIMOUTEHUII;

JlaBaTh OLEHKY HOBBIM CUTYaIHsIM;

pacimupsaTh paMKHi y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JIeJ1aTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 3a PELICHHUE;

OLICHHUBATh IPUOOPETEHHBIN OIIBIT;

CHoco0CTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKOW 3PYAULIMU B Pa3HBIX 00JacTsIX
3HAHUI, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYIbTYPHBIN YPOBEHb;

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPEKTUBBI B JESITEIBHOCTb, OIICHUBATH
COOTBETCTBUE PE3YNIbTATOB LIEIISM;

BIIaICTh HABBIKAMH MO3HABATENIbHOMN pedieKCHH KaKk OCO3HAHUSI COBEPIAEMBIX NEHCTBUN U
MBICIUTENIbHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHUI, UCIOJIB30BaTh NMPUEMBI pediekcun s
OLIEHKU CUTYalllH, BBIOOPA BEPHOTO PEILICHHUS;

OLICHHBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IPH aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;

3) npuHATUA ce0sl U IPYTHX:

MIPUHUMATH Ce0sl, MOHMUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIUH JIPYrOro YeI0BeKa.

IIpenmeTHble pe3yabTaThl
[IpenMeTHble pe3yabTaThl OCBOGHMSI CoOJEp)KaHus ydyeOHoro mnpeamera «buomorus» Ha
yrIyOnéHHOM YpOBHE OpPUEHTUPOBAHBI Ha obecrieyeHue npopUILHOTO
00ydeHust oOyvaronuxcs ononorud. OHU BKITIOYAIOT: crienuduueckue s OMOJIOTUH Hay4dHBIC
3HaHUS, YMEHUS U CIIOCOOBI NEHCTBUI 10 OCBOCHHIO, HHTEPIPETALUHU U NPEOOPA30BAHUIO 3HAHHIA,
BUJIbI JICATEIBHOCTH 1O IMOJIYYEHUIO HOBBIX 3HAHMNA U UX NPUMEHEHUIO B Pa3IMYHbIX YYEOHBIX, a
TAaK)K€ B PEAJbHBIX XU3HEHHBIX CUTyalusx. lIpenMerHble pe3ynbTaThl MPEACTABIEHBI MO ToAam
U3YYEHUS.

[IpenmeTHble pe3ynabTaThl OCBOeHUs YydeOHoro mpeamera «buonorus» B 10 knacce MOMKHBI
OTpaxkartb:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJM OMOJIOTUM B CUCTEME €CTECTBEHHBIX HAyK, B
(bOopMHUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MHpA, B MO3HAHUU 3aKOHOB MPHUPOABI U PEIICHUU
npo0JeM palroHaIbHOTO MPUPOIOIIONB30BAaHMS, O BKJIAJe POCCUUCKUX M 3apyOeKHbIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIQJICHUE CUCTEMOIl OMONOTHMYECKMX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
OMOJIOTMYECKHEe TEPMUHBI M TMOHATUS (KHU3Hb, KJIETKA, OpraHu3M, MeTado0JIu3M, TOMEOCTas,
CaMOpeTryJIsILMsl, CaMOBOCIPOU3BEAEHUE, HACIEACTBEHHOCTb, U3MEHYHMBOCTb, POCT U PA3BUTHE),
ouonornueckue Teopuu (kierounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpomocomHast
Teopusi HacnencrBeHHoctu T. Moprana), yaenus (H. W. BaBunoBa — o meHTpax MHOTooOpasus u
MIPOUCXOXKICHUS KYJIbTYPHBIX pacTEHUI), 3aKOHBI (€IMHOOOPa3Usi TOTOMKOB MEPBOrO MOKOJICHUS,
pacIleIUIeHNs, YUCTOThI TaMEeT, HE3aBUCUMOTr0 HacienoBanus ['. MeHzens, roMoa0ru4eckux psjaoB
B HacieACTBeHHOM n3MeHnunBocty H. M. BaBmiioBa), mpuHIMIIEI (KOMITIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMHU METOJIaMU HAy4HOTO MO3HAHUS, HCIOJb3YEMbIX B OHOJOTHYECKHX
WCCJICIOBAHMSIX )KUBBIX OOBEKTOB (OMHCAaHNE, U3MEPECHHE, HAOI0IEHUE, SKCIIEPUMEHT);

YMEHHE BBIACNATh CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U SYKApUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHcle OakTepuid, rpuOOB, pacTeHHH,
JKUBOTHBIX U YEJIOBEKa, CTPOCHHUS OPTaHOB U CHCTEM OpPraHOB pPACTCHH, KUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB JKU3HENEATENBHOCTH, MPOTEKAIOIINX B OPraHU3Max PAaCTEHUH, )KMBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHUX IPOIIECCOB: OOMEHa BemecTB (METa0O0IU3M), TIPEBPAIICHHUS] SHEPTUH, OpPOKECHHUS,
aBTOTPO(HOTO M TeTEPOTPOPHOTrO TUMOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO03a, Meio03a,
rameToreHesa, "MOpuoreHe3a, MocTIMOPHOHATIBLHOTO Pa3BUTHS, PA3MHOXKEHHUS, UHIUBUIYaTbHOTO
pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T€HOB, F'€TEPO3HCa, HCKYCCTBEHHOTO 0TOOpa;
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YMEHHE YCTAaHABIHMBATH B3aUMOCBS3M MEXIy OpPTaHOWIAMH KJICTKH U WX (QYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (YHKIHSIMH, MEXKIy OpraHaMd U CHUCTEMaMU OPTaHOB Y
pacTeHuil, )KUBOTHBIX M YEJIOBEKA U MX (QYHKIMSAMHU, MEXKY CUCTEMaMHU OPTaHOB M UX (PYHKIUSIMH,
MEXIy 3TarnaMyu OOMEHa BEIeCTB, dTalaMH KJIETOYHOTO ITUKJIA U )KU3HEHHBIX I[UKJIOB OPraHU3MOB,
JTanaMyu SMOPUOHANIBHOTO Pa3BUTHSI, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (PaKTOpaMu Cpeibl
oOuTaHus;

YMEHHE BBISBIATH OTIMYUTENILHBIC IMPHU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIIONIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTUYECKYI0 TEPMHHOJIOTHIO U
CHUMBOJIMKY JJIS I0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX IPYIIIL;

YMEHHE pemaTh OMOJIOTHYECKHE 3aa4H, BBISBISTh IPUYMHHO-CIICICTBEHHBIE CBSA3H MEXKIY
UCCIIEyeMbIMH OMOJOTMYECKUMH IPOLECCaMU M SBJICHHUSMH, J€1aTh BBIBOABI M IMPOrHO3bI Ha
OCHOBAHWU TIOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJHATH J1JAOOpAaTOpPHBIE M IMpakTHYECKue padoThl, COONMIOAaTh IMpaBUiia MpHU
pabote ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHHUE BBIABUIaTb THIIOTE3bl, IPOBEPSATh UX HKCIHEPUMEHTAIBHBIMU CpPEJICTBAMH,
bopMyHpys 1eNh UCCIeI0OBAHNS, AaHATH3UPOBATh TIOJTYYCHHBIC PE3YIIbTATHI U JIEJIaTh BHIBOJIBI,

YMEHHUE y4yacTBOBaThb B YUEOHO-MCCIIEOBATENbCKON paboTe mo OHOJOrMM, SKOJIOTUU M
MEIUIUHE, TPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MYOIWYHO TIPEICTABIISATH
HOJy4YEeHHBIE PE3Y/IbTaThl HA YUEHUYECKUX KOH(PEPEHIHIX;

YMEHHE OIICHHBATh 3TUYECKHE ACMEKThl COBPEMEHHBIX MCCIICAOBAHUI B 00JIACTH OMOIOTHH
U MEJIUIMHbI (KIIOHUPOBAaHUE, UCKYCCTBEHHOE OIIOIOTBOPEHHUE, HAlIPAaBICHHOE U3MEHEHUE Ir'eHoMa
U CO3/laHue TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIA BBIOOp Oyayiiei npodeccuoHanbHOM NesSTeNTbHOCTH B
oOnactu OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJOTUHU, BETEPUHAPHUH, CEIbCKOT0 XO34iCTBa, MUIIEBON
HPOMBIIIJICHHOCTH, YIIIyOJsTh MO3HABATENIbHBI MHTEPEC, HAIPaBICHHBI HA OCO3HAHHBIN BHIOOP
COOTBETCTBYIOIICH Mpodeccud M MPOAOHKEHUE OHMOJIOTHYECKOTO OO0pa30BaHUS B OpPraHU3AIMIX
CpeaHero NpogeCCHOHAIBLHOTO U BBICIIETO 00pa30BaHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOro mnpenmera «buonorus» B 11 Kaacce mOIKHBI
OTpaXkaTh:

- c(hopMHpPOBAaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHUH B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMHpPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHUpa, B IO3HAHUU 3aKOHOB
IPUPOJIbI U PEIICHUU HKOJIOTUYECKUX IMPOOJIeM YeIOBEYeCTBa, a TAKKE B PEUICHHH BOIPOCOB
paLMOHATIBHOTO MPUPOAONOIH30BAHUSA, U B (POPMUPOBAHUYU IICHHOCTHOTO OTHOIIEHUS K MPUPOJE,
oOlIeCTBY, YEIOBEKY, O BKJIaJ€ POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
OuoJoruu;

- YMEHHE BJaJIeTh CUCTEMOI OMOJOTMYEeCKMX 3HAHUM, KOTOpas BKJIIOYAET OINpeneseHUs U
NOHMMAaHHUE CYHIIHOCTH OCHOBOIIOJIATAIOIINX OHMOJIOTMYECKUX TEPMHHOB M TOHATUH (BHLI,
JsKocucTteMa, Ouocdepa), Oumomormueckue Teopuu (dBosonMoHHass Teopust Y. JlapBuHa,
CUHTEeTHYECKass Teopus sBoitonuu), yueHus (A. H. CeBeproBa — O NyTSIX M HalpaBICHUIX
spostonnu, B.W. BepHaackoro — o 6uocdepe), 3akonbl (TeHeTHUECKOTO paBHOBecus JIx. Xapau u
B. BaitnGepra, 3apopgsmmeBoro cxoacrBa K. M. bapa), mnpaBuna (mmammyma HO. JIuOuxa,
9KOJIOTUYECKON MTUPaMUJIbI SHEPTHH ), TUNOTe3bI (TunoTte3a «mupa PHK» V. I'nnbepra);

YMEHHE BIAJIeTh OCHOBHBIMH METOJAaMHU HAYYHOTO T[IO3HAHHUSA, HCIOIb3YEMbIMU B
OMOJIOTUYECKUX HCCIEJOBAHHUAX IKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHWE, W3MEpEHHE,
HaAOJI0/IEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHHS M OLIEHKH AHTPONOTCHHBIX H3MEHEHHH B
pUPOJE;

YMEHHE BBIACIATh CYIIECTBEHHbIC MPHU3HAKU: BUIOB, OHOTEOIIEHO30B, JKOCHCTEM U
Ouocdeprl, CTaOMIM3UPYIOIIET0, JBIXKYIIEIO W  Pa3pbIBAIOLIETO E€CTECTBEHHOTO OTOOpa,
AJTOMATPUYECKOT0 U CUMIIATPUUECKOT0 BUA000pa30BaHUsl, BIMSHUS ABMXKYIIMX CHJI BOJIOLNUU Ha
reHO(OH]] TOMYJISALUU, NPUCHOCOOJICHHOCTH OPraHUu3MOB K Cpele OOHWTaHus, dYepeloBaHHs
HaNpaBJIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTAaHABJIMBATH B3aMMOCBS3U MEX]y MPOLIECCAMH IBOIIOIHHU, TBIKYIIUMHU CHIIAMHU
AHTPONOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCUCTEM U PUCIIOCOOICHUAMU K HUM OPTaHU3MOB;
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YMEHHUE BBISBIATH OTIUYUTENFHBIC TPU3HAKH JKUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BHIOB K
cpene obOuTaHus, aOMOTHYECKUX M OHMOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX H3MEHEHHUI B YKOCHCTEMAX CBOSH MECTHOCTH;

YMEHHUE HCIIONb30BaTh COOTBETCTBYIOIME APIYMEHTHI, OMOJIOTHYECKYI0 TEPMHHOIOTHUIO U
CUMBOJIMKY Ui JOKa3aTeNbCTBA POJCTBA OPTaHU3MOB pA3HBIX CHCTEMATHYECKHX TPYIII,
B3aMMOCBSI3M OPraHHM3MOB M CpeAbl OOMTaHMs, €IMHCTBA YEJOBEYECKUX pac, HEO0OXOAMMOCTHU
COXpaHeHHsT MHOT0oOpa3usi BHUIOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHUS TPHPOIBI U
4eJI0BEYECTBA;

YMEHHE pelaTh OMOIOTHYECKHE 3aa4H, BBISBISATh IPUYMHHO-CIICICTBEHHBIE CBSA3H MEXKIY
UCCIIEyeMbIMH OMOJOTMYECKUMH IPOLECCaMU M SABJICHHUSMM, J€JaTh BBIBOJBI M IMPOTHO3bI HA
OCHOBAHWU TIOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJHATH J1IAOOPAaTOpPHBIE M MpaKkTHYECKue paboThl, COONOAaTh IMpaBHia MpU
pabote ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHHUE BBIABUIaTh THMIIOTE3bl, IPOBEPATh UX HKCIHEPUMEHTAIBHBIMU CpPEJICTBAMHU,
bopMyHpys 1IeNTh UCCIIeI0OBaHNS, aHATH3UPOBATH IOJTYICHHBIC PE3Y/IbTAThI U JIENIaTh BHIBOJIBI,

YMEHHUE y4yacTBOBaThb B Y4eOHO-MCCIIENOBATENbCKON paboTe Mo OHOJOrMM, SKOJIOTUU U
MEIUIUHE, TPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W IYOIWYHO TIPEICTABIISATH
HOJy4YEeHHBIE PE3Y/IbTaThl HA YUEHUYECKUX KOH(EPEeHIUX;

YMEHHE OIICHWBATh THUIOTE3bl M TEOPHH O TMPOUCXOXKICHUHM JKU3HU, YelOBeKa |
YeJOBEYECKHX pac, O MpUYMHAX, MOCIEICTBUAX M CIOCO0ax MpeJoTBpAIeHHUs] ITT0OAIbHBIX
U3MEHEeHU# B Onocdepe;

YMEHHUE OCYILIECTBIATh OCO3HAHHBIA BbIOOp Oyayiel npodeccuoHanbHOM NeSTeNbHOCTH B
o0nacti OMOJIOrMM, 3KOJOIMH, IPUPOAOINOIb30BAHUSA, MEJUIIMHBL, OMOTEXHOIOIHH, TICUXOJIOTHH,
BETEpUHAPHUH, CEIICKOTO XO3sICTBA, MUIIEBON MPOMBIIUICHHOCTH, YIIyOJIATh MO3HABaTEIbHBIN
WHTEpEC, HaNpaBJICHHBI Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH mpodeccuu W MPOIOJDKESHHE
Ouosiornyeckoro o0Opa3oBaHUS B OpraHU3alMsIX CpPEeIHEro MNpOQPEeCcCCHOHAIBHOIO U  BBICIIETO
o0OpazoBaHws.

4. TemaTtudeckoe mianupoBanue 10 kiace

Ne HaumenoBanme pasaesioB u TeM nporpammsl | KosmdectBo | DiekTpoHnslii  (uM¢poBbIe)
4acoB o0pa3oBaTe/ibHble pecypchl
1. | buonorus xak Hayka 1 file:///C:/Users/BUOJIOT U/

Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny

2. | XKuBble CHCTEMBI H X H3YYEHUE 2 file://IC:/Users/BUOJIOT U/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny

3. | buomorus KiueTKn 2 file:///C:/Users/BUOJIOT' 1S/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny

4 | XuMuuecKkas OpraHu3aIus KIeTKu 10 file://IC:/Users/BOJIOT 11/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny

5 | Crpoenue u GyHKITH KICTKH 8 file:///C:/Users/BUOJIOT' U1/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny

6 | OOMeH BelEeCTB U MPEBPAICHAE SHEPTUH B 9 file://IC:/Users/BUOJIOT U/
KJICTKE Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny

7 | HacnencTBeHHass MH(POPMALUS U 9 file://IC:/Users/BUOJIOT U/
peanusaius e€ B KIIETKE Desktop/Teremov_Petrosova

_Biologia_10_klass_profilny

8 | )KusHeHHDBII UK KIETKA 6 file://IC:/Users/BOJIOT 11/
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Desktop/Teremov_Petrosova
_Biologia 10 klass_profilny

9 | Ctpoenue 1 (pyHKIIHH OPTraHU3MOB 17 file://IC:/Users/BUOJIOT U/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny
10 | Pa3aMHOXEHHE U Pa3BUTHE OPraHU3MOB 8 file:///C:/Users/BUOJIOT U/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny
11 | I'eneTrka — HayKa O HACJAECACTBCHHOCTH U 2 file://IC:/Users/BUOJIOT A/
U3MEHYMBOCTH OPTaHU3MOB. Desktop/Teremov_Petrosova
_Biologia_ 10 klass_profilny
12 | 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 file:///C:/Users/BUOJIOT U/
Desktop/Teremov_Petrosova
_Biologia_10_klass_profilny
13 | 3aKkOHOMEPHOCTH U3MEHYHUBOCTHU 6 file:///C:/Users/BUOJIOT U/
Desktop/Teremov_Petrosova
_Biologia 10 klass_profilny
14 | I'eHeTHKa YeIOBEKa 3 file://IC:/Users/BUOJIOT U/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny
15. | Cenekuusi opraHu3MoOB 4 file:///C:/Users/BUOJIOT U/
Desktop/Teremov_Petrosova
_Biologia_10_klass_profilny
16 | BHOTEXHOIOIHs U CHHTECTHYECCKAs OHOIOTHsI 4 file://IC:/Users/BUOJIOT U/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny
17 | TloBTOpEHHE 1 file:///C:/Users/BUOJIOT U/
Desktop/Teremov_Petrosova
_Biologia_10 klass_profilny
O011ee KOJIMYECTBO YACOB 102
TemaTn4yeckoe nuianuposanue 11 kiace
Ne HaumeHoBaHue pa3jenoB u TeM nporpammbl | KoauuectBo DJy1eKTPOHHBII (11U poOBbIE)
4aco0B o0pa3zoBaTesibHbIE pecypchl
2.| 3apoxeHue W Pa3BUTHE HBOJIOIMOHHBIX 4 Teremov_Petrosova Biologia
MIpe/ICTaBICHUIA B OMOJIOTHHU 11 klass Profilny uroven.p
df
2. MHUKpPO3BOTIONHS U €€ Pe3yIbTaThl 14 Teremov_Petrosova Biologia
11 Kklass_Profilny uroven.p
df
3. Maxkpo3BOJIIOIHS U €€ Pe3yIbTaThI 6 Teremov_Petrosova_Biologia
11 klass Profilny uroven.p
df
4 [MpoucxoxaeHne W pa3BUTHE >KU3HU Ha 15 Teremov_Petrosova_Biologia
3emite 11 klass Profilny uroven.p
df
5 [TpoucxoskaeHne YeIoBeKa — aHTPOITOTEHES. 10 Teremov_Petrosova_Biologia
11 klass Profilny uroven.p
df
6 DKoJorusi — Hayka O B3aUMOOTHOIICHUSX 3 Teremov_Petrosova_Biologia
OpPraHU3MOB U HAJOPTaHU3MEHHBIX CHCTEM C 11 klass_Profilny uroven.p
OKpYIKaroIien Cpeiou. df
7 OpraHu3Mebl 1 cpeia OOUTaHHSI 9 Teremov_Petrosova_Biologia
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file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
file:///C:/Users/Ð�Ð�Ð�Ð�Ð�Ð�Ð�Ð¯/Desktop/Teremov_Petrosova_Biologia_11_klass_Profilny_uroven.pdf
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11 klass Profilny uroven.p
df

8 DKOJIOTHS BUIOB M MOIMYJISAIHI 9 Teremov Petrosova Biologia
11 klass_Profilny uroven.p
df
9 DKOJIOTHS  COOOWIECTB.  DKOJIOTHYECKHUE 12 Teremov_Petrosova_Biologia
CUCTEMBI. 11 klass Profilny uroven.p
df
10 | buocdepa — riaobanpHast SKOCHCTEMA 6 Teremov_Petrosova_Biologia
11 klass Profilny uroven.p
df
11 | YenoBek 1 OKpy»Karomas cpeaa 6 Teremov_Petrosova Biologia
11 klass Profilny uroven.p
df
12 | [loBTOpEeHue 8 Teremov_Petrosova Biologia
11 klass Profilny uroven.p
df
O0111e€e KOJIUYECTBO YaCOB 102
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