Poccuiickas Qexepanns .
Xautsl - Mancuiickuii aBToHoMHBII okpyr — FOrpa (TiomMeHckas 06.1acThb)
MYHHUIUIIAJBHOE BIOI2KETHOE OBHEOBPA3BOBATEJIBHOE Y‘IPE)KILEHI/IE
«BEPE30BCKAS CPE JIHSISI OBIEOSPA3OBATEJIBHAS IIKOJIA»

628 140 Xauts! — Mancuiickuii apronomibiii oxkpyr — IOrpa (Tiomenckas 061acTb) T/¢p. 8(34674)2-13-60
1. Bepesoso Email:sch-berezovo@yandex.ru
yi1. Cobsunna, 50

«PaccmoTpeno» «COTl'JIACOBAHO» . «YTB AIO»

3acenanue MO ,0 3am.mpexTopa MBOY i Ige{cmp

HpOTOKOJI Nel e H.H. Ky3nenosa :«Bepesonckag gl .B.JIeBunkuit
or«3/» L 2043r. ) «3f» pf 2045r. GOt ‘/-// “npuka3z Nij

'" ;//3/» of  2085r.

AOKYMEHT MOAMWCAH
ONEKTPOHHOM NOAMUCBIO

PaGouas nmporpamma o yueOHOMy npeaMeTy

«Bnonor"ﬂ Ceptudmkat: 00A919F37B07AF5E140D11C53727619978

cpezmee oﬁmee oﬁpazonal-ule Bnapeneu: Jlesuukuin Anekcein Buktoposuy
[OevictButeneH: ¢ 21.02.2023 go 16.05.2024




Conep:kanue y4eOHOI0 npeamera

10 KJIIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJOTHM ¢ OOIIECTBEHHBIMH, TEXHUYECKHUMHU U APYTUMH €CTECTBEHHBIMU HayKaMu, GUIOCO(pUEH, STUKON, ICTETUKON
u npaBoM. Posnb 6uonoruu B popMUpOBaHUN COBPEMEHHOM HayYHON KapTUHBI Mupa. CucreMa OMOJOrHYecKrX HayK. MeTo bl TO3HAHMSI )KUBOM MIPUPO/IbI
(HabnrofeHMe, YKCIIEPUMEHT, ONUCAHUE, U3MEPEHHUE, KiTacCu(UKaIus, MOJICTUPOBAHUE, CTATUCTHIECKAst 00pabOTKa JTaHHBIX ).

Jemoncmpayuu: Tloptpets: U. Hapsun, I'. Mennens, H.K. Konbios, k. Yorcon u ®@. Kpuk. Tabmuupl 1 cxembl: «MeTOIbI TTO3HAHUS YKUBOK
IIPUPOABIY.

Jlabopamopnvie u npakmuueckue pabomsi: IlpakTuueckas padora Ne 1. «Mcmnonb3oBaHue pa3iMYHBIX METOAOB IPHU U3YYEHUU OUOIOTMYECKUX
O0OBEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHU3aI U

JKuBble crucTeMbl (OMOCHUCTEMBI) KakK MpeaMeT u3ydeHus ononoruu. OTIu4ne KUBBIX CHCTEM OT HeOpraHHIeCKOH mpupoiel. CBOHCTBA OMOCUCTEM H
UX pazHooOpasue. YPOBHU OpraHu3aluu OMOCHCTEM: MOJEKYIISAPHBINA, KJIETOYHbIN, TKAHEBBIN, OPraHU3MEHHBIN, MOMYISIUNOHHO-BHI0BOM, IKOCUCTEMHBIH
(OmoreoreHOTHYECKHHT ), OMOCEPHBIH.

Hemoncmpayuu: Tabnuupl 1 cxembl: «OCHOBHBIE IPU3HAKU KU3HUY, «Y POBHHU OpraHU3alliu >KUBOU Ipupoibl». O00pymaoBaHue: MOJIEIb MOJIEKYJIbI
JHK.

Tema 3. XuMHYeCKHUil COCTAB M CTPOECHHUE KJIETKHU

XVUMUYECKUH COCTaB KJIETKU. XMMHMUYECKHUE DJIEMEHTBI: MaKpO3JEMEHThl, MUKPO3JIeMEeHThl. Boga u MuHepaibHble BeuiecTBa. MYyHKIUU BOJBI U
MUHepaJIbHBIX BellecTB B kieTke. Ilognepkanne ocMoruyeckoro Oananca. benku. CocraB U cTpoeHue OeITKOB. AMHUHOKUCIOTHI — MOHOMEpPHI OENKOB.
HezameHnMble 1 3aMEHUMbIE aMUHOKHUCIIOTHl. AMUHOKUCIIOTHBIM COCTaB. YPOBHM CTPYKTYphl O€IKOBOM MOJIEKyIbl (IEpBUYHAs, BTOPUYHAs, TPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XUMHUECKHe CBoicTBa OenkoB. buonornueckue ¢pynkuun OenkoB. depMeHTH — OHONOrnyeckue katanuzatopbl. CTpoeHue
(depMeHTa: aKkTUBHBIM LEHTp, cyOcTtpaTHas crneunduunoctb. Kodepmentsl. Burtamuubl. OTinnuus (QepMEHTOB OT HEOPraHMYECKHUX KaTallu3aTOpPOB.
VYraeBoasl: MOHOCaxapuabl (IUI0K03a, pubo3a 1 Ae30Kkcupudo3a), Aucaxapusl (caxaposa, JaKTo3a) U MOoNIUcaxapubl (Kpaxmall, TIMKOTeH, [eJUII0I03a).
buonoruueckue ¢yHkuuu yrieBojoB. Jlunuael: Tpurnuuepuabl, gocdonunuasl, crepouasl. I'napodpunbHO-THIpOdOoOHBIE cBoOlicTBa. bruonornueckue
¢bynkuuu nununoB. CpaBHEHHE YTII€BOJOB, OEIKOB U JIUMHJIOB KaK HCTOYHUKOB 3Hepruu. Hyknennossle kucnotsl: JJHK u PHK. Hykneotuasl — MoHOMEpEI
HykJIenHOBBIX KucioT. Ctpoenue u pynkunu JJHK. Crpoenune u pynkuuu PHK. Buast PHK. AT®: ctpoenne u ¢pyukuuu. [{lutonorus — Hayka o KJIETKe.
Knerounas Teopust — nmpumep B3auMoJieiicTBUA Ui M (HakTOB B HAYYHOM MO3HAHUHU. MeTo/bl U3ydeHus kieTku. Kierka kak 1enocTHas )KuBas CUCTEMA.
OO6mue mpru3HaKK KJIETOK: 3aMKHYTast HapykHasi MemOpana, Mmosiekyibl JIHK kak reHeTHdeckuii anmapar, CHCTeMa CUHTE3a Oellka.

THIIBI KJIETOK: yKapHOTHYECKas U pokaproTHyeckas. OcoOEHHOCTH CTPOEHUS TpoKapuoTHUeckon kieTku. Kiierounas crenka 6akrepuit. Ctpoenue
3yKapuoOTHYECKOH KJIeTKU. OCHOBHBIE OTJIMYUMS PACTUTEIbHON, )KUBOTHON U rprOHOM KiIeTKU. IIoBepXHOCTHBIE CTPYKTYphl KJIETOK — KIIETOYHAsl CTEHKa,
TIIMKOKAIUKC, UX ¢yHkuuu. [lnazmatruueckas memOpana, e€ cBoiicTBa u GpyHkiuu. L{utonnasma u e€ opranonsl. OiHoMeMOpaHHbIE OPraHOUABI KIICTKU:
OIIC, anmapat ['onbaxku, nu3ocomsl. [lonyaBTOHOMHBIE OPraHOMABI KJIETKU: MUTOXOHAPUH, IutacTubl. [IpoucxoxaeHre MUTOXOHIpUN U miiacTua. Buabt
wiactua. HememOpaHHbIe OpraHou/IbI KIETKU: pUOOCOMBI, KII€TOYHBIN LIEHTP, IEHTPUOJIU, PECHUUKH, )KT'yTUKU. DYHKIIMN OPraHOUI0B KJIeTKU. BKitoueHus
SAnpo — perynsTopHsblii IeHTp kieTku. CTpoeHue sapa: siaepHas 0007104Ka, KapruoIruia3mMa, XpoOMaThH, SAPHIIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE.
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Jlemoncmpayuu: Iloptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneitaen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K.M.
bap. Anarpammer: «Pacripenenenne XUMHYECKUX 3JIEMEHTOB B HEXHBOU MpHUpoie», «PacpeneneHne XuMIUUECKUX JIEMEHTOB B )KUBOH mipupoae». Tabnuysl
u cxemol: «Ilepuoanyeckas TabaMIa XUMHUYECKHUX 3JIEMEHTOBY», «CTpoeHHEe MOJIEKYyJbl BOIbD», «buocuHre3 Oenka», «CTpoeHHE MOJIEKYNbl OelKay,
«Ctpoenue depmenrtay, «Hykmnennossie kucnotel. JTHK», «Ctpoenne monexynst AT®D», «CTpoeHne 3yKapuoTHYeCKOr KIeTKn», «CTpoeHne >KUBOTHOM
KIIeTKN», «CTpOEHUE paCTUTENIBHOMN KIETKN», «CTpOeHHE MPOKAPUOTHYECKOM KIETKW», «CTpOEHHUE AApa KIETKN», «YTIEeBOABD, «JIunuash».

Obopyooeanue: CBETOBOW MHUKPOCKOI, OOOpPYIAOBaHWE Uil TPOBEICHHUS HAOMIOJICHUN, W3MEPEHUH, SKCIEPUMEHTOB, MHUKPOIIPENapaThl
PacTUTENIbHBIX, XKUBOTHBIX U OAKTEPUAIbHBIX KIIETOK.

Jlabopamopnwie u npakmuueckue pabomul. Jlaboparopnas pabora Ne 1. «/3ydeHne KaTaIMTHIECKOW aKTUBHOCTH (DEPMEHTOB (Ha IPUMEPE aMIIIa3bl
wid Katanasel)». JlaboparopHas pabora Ne 2. «M3ydeHue cTpoeHMsI KIETOK pPAaCTEHMM, JKUBOTHBIX W OakTepuil IMOJ MHMKPOCKOIIOM Ha T'OTOBBIX
MHUKpOIIpenaparax u ux ONHACAHUEY.

Tema 4. ’KuzueaessTeJLHOCTDL KJICTKUA

OOmeHn BemiecTB, Win MeTabomu3M. AccuMmWiAnus (TUIACTUYECKHA OOMEH) M IMCCHMMIISINS (SHEPreTHYeCKU 0OMEH) — JIBE CTOPOHBI €IMHOTO
nporecca Merabosn3ma. Posb 3aKOHOB COXpaHEHHUS BELIECTB M SHEPTUUM B NOHMMaHMM MeTabonu3ma. Tumbel oOMeHa BelecTB: aBTOTPOGHBIN U
rerepoTpodubIii. Pons pepMeHTOB B 00MEHE BEIIECTB U PEBpallleHnH SHepruu B kieTtke. Dotocunres. CeeToBas u TeMHOBas (asel poTocuHTesa. Peakmn
¢dorocunTesa. DPpPekTUBHOCTh (hoTOCHHTE3a. 3HaUeHHE (OTOCUHTE3a sl KU3HU Ha 3emuie. BiusiHue ycnoBuii cpeapl Ha  (OTOCHHTE3 M CHOCOOBI
MOBBILIEHUSI €r0 NPOAYKTHUBHOCTH Y KYJIbTYPHBIX PACTEHUN. XeMOCHHTE3. XEMOCUHTE3UpYIolue OakTepru. 3HaYeHHE XEMOCUHTE3a ISl )KU3HU Ha 3eMJI€.
OHepreTndyeckuii oOMeH B KieTke. PaciiemnyieHue BelecTB, BbIIEICHHUE U aKKyMYJIMPOBAHUE SHEPIHU B KJIETKE. DTallbl SHEPreTHYECKOro 0OMeHa.
I'mukonu3. bpoxenune u ero Buabl. KuciopogHoe OKHCIEHHME, WM KIETO4HOe nabixaHue. OkucnurensHoe QochopuimpoBanue. DPPEeKTHBHOCTD
SHepreTuyeckoro ooMena. Peakium MaTpuuHoro cuHtes3a. I'enernueckass mHpopmanms u JIHK. Peanuszauus renetnueckoil mHpopManuu B KIETKE.
I'enernueckuit kox u ero cBoiicrBa. Tpanckpunuus — MaTtpuunblii cunte3 PHK. Tpancmsiuust — Ouocuntes Oenka. Dtanbl TpaHcuauuud. Konnposanue
aMMHOKHUCIIOT. Ponb prbocom B 6uocunTtese Oenka. Heknerounsie popmbl  ku3Hu — BHpychl. Mcropus otkpeituss Bupycos ([[.M. MiBaHOBCKHIA).
OcoOeHHOCTH CTPOEHUS M JKU3HEHHOIo IuKjia BUpycoB. baktepuodaru. bonesnu pacteHuil, )KMBOTHBIX M YEJIOBEKA, BbI3bIBa€Mble BHpycaMu. Bupyc
ummyHonedpunura yenoseka (BUY) — Bosz6yaurens CIIMJla. OOparHas TpaHCKpUIIMs, peBepTaza M MHTerpasza. lIpodunakThka pacnpocTpaHeHUs
BHUPYCHBIX 3a00JI€BaHUH.

Hemoncmpayuu: Ioptpets: H.K. Konbuos, /I.11. Banosckuii, K.A. Tumupsses. TaOauubl u cxembl: « TUIBI TUTAHUSAY, «MeTtabomuzm»,
«MurtoxoHapus», «IHepreTuueckuii oomen», «Ximopormacty, «Potocunredy, «Ctpoenue JHK», «Ctpoenue u QpyHKImoHupoBaHue reHay, «CuHTE3
Oenkay, «I'eneTnueckuit koay, «Bupycs», «bakrepuodaru», «Ctpoenue u xu3HeHHbIH ki Bupyca CIIN/la, 6aktepuodaray, «Pemmukarnus JJHK».

Obopyoosanue: monenu-anmunkanuu «Y npoeane JHK u tpanckpunmmsy, «bnocunTes 6enkay, «CtpoeHne KIeTKu», Moaelb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M MHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB

Kitetounslii 1Mk, WK )KM3HEHHBIN UK KieTku. aTepdasa u muto3. [Iporeccsl, mporekatomniue B uHTepdaze. Permkarus — peakiuss MaTpUuIHOTO
cunreza JIHK. Crpoenne xpomocoM. XpoMOCOMHBIH HaOOp — KapuOTHMN. JMIUIOMAHBIA W TaIUIOMIHBIA XPOMOCOMHBIE HAaOOpBI. XPOMAaTHBI.
[{uTronornyeckre OCHOBBI Pa3MHOKEHHUSI M HHIUBUAYAIbHOTO Pa3BUTHUS OPraHu3MoB. Jlenenne knetkn — Mmuto3. Ctaauu Murto3a. [Iponeccel, nponcxoasmue
Ha pa3HbIX CTaaUsIX MUTO3a. bruonorunueckuit cmpicn muto3a. IlporpaMmmupyemas rubensb KIeTKH — anonTto3. GopMbl pa3MHOXKEHUS OPraHU3MOB: Oecrionoe
U nojoBoe. Buapl Oecronoro pa3MHOXKEHHUS: JielIeHUE HAJIBOE, TIOYKOBAHNE OJTHO- U MHOTOKJIETOUHBIX, CIIOPOOOpa30BaHUE, BETETATUBHOE Pa3MHOXKEHHE.
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HckyccTBeHHOE KJIOHUPOBAHHME OPraHU3MOB, €ro 3HadeHue AJis celekuuu. [lomoBoe pasMHOXkeHHE, ero oTnuus ot Oecrosnoro. Meiio3. Ctaauu meiiosa.
[Ipoueccsl, npoucxoasimue Ha craausax Menosa. Ilosegenue xpomocoM B menose. Kpoccunrosep. buosnorndeckuii CMpICiI M 3HaYeHuE Meiio3a. I'amerorenes
— Tpolecc 00pa3oBaHuUs MOJIOBBIX KJIETOK Y JKUBOTHBIX. [10JI0BbBIE jKeme3bl: CeMEHHUKH U auyHUKU. OOpa3zoBaHUe W pa3BUTHE MOJOBBIX KIETOK — ramMeT
(criepmaTo3oua, SIEKIeTKa) — crepMaroreHe3 u ooreHe3. OCOOCHHOCTH CTPOEHHS SHIEKIETOK M crepMaTo3ouaoB. OmionorBopenue. [lapreHorenes.
WunuBuayanbHoe pa3BuTHe (OHTOreHe3). DMOpHOHANbHOE pa3BUTHE (IMOpUOreHe3). DTanbl SMOPUOHAIBHOTO Pa3BUTUS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOieHue, racTpyisauus, opraHorenes. IloctamOpuoHanbHOE pasBuTHE. THUITBI TOCTIMOPUOHATIBHOTO PA3BUTHS: MIPSMOE, HEMPSIMOE (JINYMHOYHOER).
Brnusinue cpeapl Ha pa3BUTHE OPTaHU3MOB, (AKTOPBI, CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE ypoacTBa. PocT u pa3ButHe pactenuil. OHTOreHe3 1BETKOBOTO
pacTeHUsl: CTPOEHUE CEMEHU, CTAAUH PAa3BUTHUS.

Hemoncmpayuu: Tabmuusl 1 cxembl: «©OpMBbI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOWHOE OIIOOTBOPEHUE Y IIBETKOBBIX pacTeHMiD», «BereraTuBHOe
pa3MHOKEHUE pacTeHui», «/lenenue kiuetku Oaktepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHE XpPOMOCOMBIY, «KieTouHbli UKy, «Permukanus
JTHK», «Murto3», «Meito3», «lIpsmoe u Henpsmoe pa3BuTHeE», «I'aMeToreHes y MIEKONUTAIOLIUX U YeJI0BeKa», «OCHOBHbBIE CTAIUU OHTOIEHE3a).

Obopyodosanue: MUKPOCKOII, MUKponpenaparsl «CriepMaTo30ubl MIEKOIUTAIOIIET0», «SIHekIeTka MiekonuTatomero», «Kapuokunes B KieTkax
KOpeIlIKa JyKa», MarHuTHas: MoJeNb-antuinkanus «/lenenue kiaetku», moaens JJHK, Moaens metadaznoit XxpoMOCOMBI.

Jlabopamopuvie u npakmuyeckue pabomei: JlabopatopHas padora Ne 3. «HabOmoneHue MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha TOTOBBIX
MuKpomnpenaparaxy. JlabopatopHas padora Ne 4. «/3ydueHue cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEnapaTax.

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB

[Ipenmer u 3amauu reHeTuku. Vctopus pa3BUTHS T€HETUKHU. Ponb LUTONOTMU M 3MOPHOJIOTUU B CTAHOBICHUHM T'€HETUKH. BKiag poccuiickux u
3apyOeXHBIX YYEHBIX B pa3BUTHE I'€HETUKH. MeToabl reHeTHUKU (TMOpUAOJOTHYECKHM, IUTOr€HETHUYECKUM, MOJIEKYJIIpHO-reHeTuuecKuii). OCHOBHBIE
TEHETUYECKUE TIOHATHUS. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HAacJIeJJOBaHMsI MPU3HAKOB, ycTaHOBIEHHblE . Menaenem. MoHoruOpuiHoe ckpelirBaHue. 3aKOH €IMHO-00pa3usi TMOpHUIoB
nepBoro nokxosjeHus. IIpaBmiio noMuHHMpoOBaHMs. 3aKOH pacIICIUIEHUs NMPU3HAKOB. ['mmore3a umcroThl ramer. IlomHOEe M HEMOJIHOE AOMUHUPOBAHUE.
JurnbpuiHoe cKpelMBanye. 3aKoOH He3aBUCUMOI0 HAacjIe10BaHus MPU3HAKOB. [ [uToreHeTnueckrne OCHOBBI IUTMOPUIHOTO CKPEIIMBaHUs. AHATU3NUPYIOLIee
cKpelrBaHue. Vcrnonb30BaHNe aHANU3UPYIOLIETO CKPEIIMBaHUS AJIs ONpeJiesieHusl TeHoTumna ocobu. CueruieHHoe HacieaoBaHue npusHakoB. Pabora T.
Moprana 1o crernjieHHOMY HacjeI0BaHUIO FeHOB. HapyIleHue cluensieHus TeHOB B pe3yJbTaTe KPOCCUHIOBEpPa. XPOMOCOMHAsl T€OPHUsl HACIEeICTBEHHOCTH.
I'enernueckue kapTel. l'eHeTnka mosa. XpOMOCOMHOE ONPEIENIEHHE IM0JIa. AYTOCOMBI M TIOJOBBIE XPOMOCOMBI. ['OMOraMeTHBIE M TE€TE€pOraMeTHbIE
opranusmsl. HacnenoBanue npu3HakoB, CHEIUIEHHBIX ¢ TI0J0M. I3MeHunBOCTh. BHIbl N3MEHUNMBOCTH: HEHACIIEICTBEHHAs U HAclIeICTBEHHas. Poib cpesbl B
HEHACJeICTBEHHON M3MEHYMBOCTH. XapaKTepUCTHKa MOIU(PUKAIMOHHON U3MEHUYMBOCTH. BapualinoHHslil psj v BapuanmonHas kpuBas. Hopma peakuuu
npu3Haka. KonnuecTBeHHbIE M KadeCTBEHHbIE NMPHU3HAKU M MX HOpMa peakuuu. CBoiicTBa MOAM(UKALMOHHONW HM3MEHUMBOCTH. HacnencTBeHHas, wiu
TeHOTUIINYECKas, N3MEHUYMBOCTh. KoMOMHAaTHBHAS M3MEHYMBOCTh. Mei03 U MOI0BOI mpolriecc — OCHOBa KOMOMHATUBHOM M3MEHYMBOCTH. MyTallMoHHAas
n3MeHuuBocTh. Kitaccuukanus MyTanuii: T€HHblE, XpPOMOCOMHBIE, T'€HOMHbIe. YacToTa M mnpudMHBl MyTauuid. MyrareHHble (axkTophl. 3aKoH
TOMOJIOTMUECKUX PsIOB B HacieAcTBeHHOW u3meHunmBocT H.M. BaBuiioBa. BHesnepHas HacineACTBEHHOCTh M M3MEHYMBOCTh. ['€HEeTHMKa ueloBeKa.
Kapuotun uenoBeka. OCHOBHbIE METOJbl M'€HETHKU YEJIOBEKA: T'€HEAJOrMYecKUid, OJIM3HEIOBbIN, IIUTOTCHETUYECKUN, OMOXUMHUYECKUH, MOJIEKYIJISpPHO-
reHeTnyeckuii. COBpEMEHHOE ONpPEJEIICHNE T'€HOTHIA: MTOJIHOTEHOMHOE CEKBEHHPOBAHME, T€HOTUIIMPOBAHUE, B TOM uucie ¢ nomMompto [II[P-ananusa.
HacnencrBennsie 3a0051eBaHus YeI0BEKa: TeHHbIE 00JIe3HH, OOJIE3HU C HACJEICTBEHHOM MPeapacoioKeHHOCTbI0, XpOMOCOMHBIE Oonie3Hu. ComaTHueckue
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u reHepatuBHble MyTanuu. CTBoJIOBBIE KiIeTKH. [IpuHIUIIBI 310pOBOrO 00pas3a KU3HU, TUATHOCTUKH, TPOMUIAKTUKU U JICYCHHS] TeHETUYECKUX OO0JIe3HEeH.
Meauko-reHeTUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHNE MEULIMHCKOM T'€HETUKY B MIPEAOTBPAIIEHNH U JICHEHUH T'€HETHYECKUX 3a00JI€BaHUI YeI0BEKa.

Jemoncmpayuu: Ioptpetsr: I'. Mennens, T. Mopran, I'. ge ®pus, C.C. Yersepuxor, H.B. Tumodeenr-Pecosckuii, H.I1. BaBuios.

Tabauysl u cxemvl. «MOHOTHOPUIHOE CKpPEIIMBAHUE U €TI0 IIUTOT€HETUYECKast OCHOBA», «3aKOH PACHICTIIICHUS U €r0 IIUTOT€HETHYECKasi OCHOBAY,
«3aKkoH YHCTOTHI Tamer», «uruOpuaHoe ckpenmBaHue», «LlUTororuuyeckre OCHOBBI AUTMOPUIHOTO CKpeIIuBaHUs», «Meiio3», «BzaumopeiicTBue
QJIJIENIbHBIX TeHOB», «l'eHeTHueckue KapThl pacTEHM, KMBOTHBIX M ueloBeKa», «['eHeTuka moiay, «3aKOHOMEPHOCTH HAcJ€OBAHMSI, CLEIJIEHHOIO C
nosiom», «KapHoTumel uyenoBeka M KUBOTHBIX», «Buupl maMenunBoctu», «MoaudukanmoHHas H3MEHUYUBOCTHY», «HacnemoBanue pesyc- QaxTopay,
«I'eneruka rpynm Kposw», «MyTallOHHAs U3MEHYUBOCTbY.

Obopyoosanue: MoJienu-anminkanun - «MoHorubpuaHoe ckpeniBanue», «Henmomnoe momuHupoBaHHe», «UruOpuIHOE CKpEIIUBaHUEY,
«Ilepekpéct XxpoMoCOM», MUKPOCKOII M MEKporpenapar «/[pozodunay (Hopma, myTanuu GopMbl KPBUIBEB U OKPACKH Tela), repoapuii «I opox 1moceBHOI».

Jlabopamopnvie u npakmuueckue pabomsi: JlabopatopHas padbota Ne 5. «3yuenue pe3yabTaToB MOHOTHOPUIHOTO U JTUTUOPUTHOTO CKPEIUBAHUS
y Ipo30QHIIbI HA TOTOBBIX MUKpoIpenaparaxy». Jlabopatopuas  pabora Ne 6. «M3yuenue MOAM(PHUKAIMOHHON  HM3MEHYMBOCTH, IIOCTPOCHHUE
BapHAIIOHHOTO psa U BapUallMOHHOW KpuBoi». JlaboparopHas pabora Ne 7. «AHanu3 Myrtauuii y Apo30Quiibl Ha TOTOBBIX MUKpOIpErnaparax.
[IpakTuueckas padora Ne 2. «CocTaBiieHUE U aHAJIN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuust oprann3MoB. OCHOBbI OMOTEXHOJIOTHH

Cenexuus Kak Hayka U mIpolecc. 3apokIeHUe ceaeKuuu U nomectuxanus. Yuenue H.M. BaBuiioBa o neHTpax npoucxoxaeHus 1 MHOroo0pasus
KYJIbTYPHBIX pacTeHUi. LIeHTphl mpoucXoXaeHus: JOMAIIHUX KUBOTHBIX. CopT, mopoaa, mraMM. COBpEMEHHbIE METOJbl  CENeKIUU. MaccoBelii U
UHJUBUAYAJIBbHBI  OTOOPHI B CENEKIUU pacTEHUI U KUBOTHBIX. OlieHKa dKcTephepa. bin3KkopoacTBEHHOE CKpeluBaHue — UHOpUAMHT. YucTas JTuHUS.
CkpemuBaHue YUCThIX JTUHUH. ['eTepo3uc, unm rubpuanas cuna. HepoactBeHHoe ckpeniuBanue — ayTOpuauHr. OtaanéHHas ruopuanzanus U e€ yCrexu.
HckyccTBeHHBIN MyTareHes3 1 MojlydeHue NOJUIUIONI0B. JloCTHKEHHS CeNeKIMN pacTeHU, )KUBOTHBIX M MUKPOOPTaHU3MOB. BHOTEXHOIOTHS KaK OTpaciib
MPOU3BOJICTBA. | eHHas nHKeHepus. DTarbl co3nanus pekomOonHanTtHo# JIHK u Tpancrennsix oprann3moB. Kiierounas umxenepus. Kinetodnsie KyabTyphl.
MukpokioHanbHOE pa3MHOKEeHHE pacTeHui. KiloHnpoBaHue BBICOKONPOAYKTUBHBIX CEIbCKOXO03HCTBEHHBIX OPTaHU3MOB.  DKOJIOTHYECKHE U ITUYECKUE
npo6iembl. MO — reneTndecku MOAUGPUITMIPOBAHHBIE OPTAHU3MBIL.

Jemoncmpayuu: optpetsi: H.W. Basunos, U.B. Muuypumn, I'.JI. Kapneuenko, M.®. IBaHOB.

Tabmunel U cxembl: kapta «l{eHTpBl MPOUCXOXKACHUS W MHOT000pa3usi KyJIbTYpPHBIX pacTeHui», «Ilopoasl JOMamrHUX XKUBOTHBIX», «Copra

KYJIbTYpHBIX pacTeHuit», «Otmanénnas rubpuauzanus», «Padotel akagemuka M.®. UpanoBay, «llomummonmaus», «OO0bEeKTb OMOTEXHOJIOTUM,
«KnetouHble KyJIbTyphl U KIOHUpOBaHUEY», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

Obopyodosanue: MyISKU TUIOA0B U KOPHEIIJIONOB TUKUX (OPM U KYJIbTYPHBIX COPTOB pacTeHui, repdbapuii «CeabCKOX03sIiCTBEHHbIE PACTEHUSI.

Jlabopamopnvle u npakmuueckue pabomol: IKCKypeus «OCHOBHBIE METO/IbI U TIOCTUKEHUS CEIEKIIMU PACTEHUH U )KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIIMIO, IJIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIA YUaCTOK, B TEIUIMUHOE XO035HCTBO, 1a00paTOPHIO arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».




11 KJIACC

Tema 1. DBosronMoHHAsA OHOJIOTHS

[TpenanocsIku BOZHUKHOBEHHUS 3BOJIOLMOHHON TEOpPUH. DBOJIIOLMOHHAS TEOpUs U €€ MecTo B Ouonoruu. BiusHue 3BOIIOLMOHHON TEOpUHU Ha
pa3BuTHE OMOJOTMU W APYrux HaykK. CBHIETENbCTBA 3BOJIIOLUU. [[aJeoHTONOrHYeCKHe: MOCIeI0BATEILHOCTD MOSBICHUSI BUAOB B MAJICOHTOIOTHIECKOM
JeTONMCH, epexoHble GpopMbl. buoreorpaguueckue: cXoJICTBO U pazauuue (GayH u ¢Gop MaTepuKOB MU OCTPOBOB. DMOPHOJIOIMUYECKHE: CXOJCTBA U
paznuursi SMOPHOHOB Pa3HBIX BUJOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, aHAJIOTHYHBIC, PYAMMEHTapHbIC OPTaHbl, aTABU3MBbI.
MonexkyasipHO-OMOXUMUYECKHE: CXOACTBO MEXAHHW3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMUYECKUX IyTeH Yy BCEX OpPraHM3MOB. DBOJIIOLMOHHAsS
teopus Y. [apsuna. [Ipeanocbuiku BOSHUKHOBEHUSI JapBUHU3MA. [[BOKYIIME CHIIBI HBOJIIONMKA  BUAOB 1O JlapBuHY (M30BITOUHOE pa3MHOXKEHHUE IIPU
OIPaHUYEHHOCTH PECYPCOB, HeoIpeles€HHas H3MEHYMBOCTb, OOpbOa 3a CyIleCTBOBaHUE, ECTECTBEHHBIN 0TO0P). CHHTETHYECKAsk TEOPUS IBOJIOLUH
(CTD) u e€ ocHOBHBIE mosoKkeHUs. MukposBomonus. [lonmynanus kak eIuHHUNA BUAA W 3BOMIONMH. JBrKymme cuiibl ((pakTopbl) SBONIONHMHA BUIOB B
npupojie. MyTalmoHHBIH poLecc 1 KOMOMHATUBHAS U3MEHYMBOCTb. [lonmysiiioHHbIe BOJIHBI U Apeiid reHos. M3omsuus u murpanus. EctectBenHbIi 0T00p
— Hanpaistromui  pakrop sBomonuu. POpMBI €CTeCTBEHHOro oTOopa. I[IpHcrocoOIeHHOCTh OpPraHM3MOB Kak pe3yibTarT 3Boionuu. [Ipumepsl
npucrnocobiaeHuit 'y opranusmMoB. Apomopdo3bl U uamo-agantauuud. Bua u BunoobpasoBanue. Kpurepuu Bujga. OcHoBHBIE (OpMBI BUI000pa30BaHMSL:
reorpaduueckoe, Koorudeckoe. Makpossosronus. DopMbl SBOMONUN (UIETHYECKAs, JUBEPTeHTHAsI, KOHBEPreHTHAs, mapauieiabHas. HeoOpatumocTth
sBosronmH. [IponcxoxaeHne oT Hecnenualn3upoBaHHbIX NpeaAKoB. [Iporpeccupyromas cnenuann3anys. AganTuBHas paauanys.

Memoncmpauuu: optpetsi: K. Jlunneit, XK.b. Jlamapk, Y. Hapsun, B.O. Kosanesckuii, K.M. bap, D. I'ekkens, ®. Mromiep, A.H. Cesepiios.

Tabnuysl u cxemol: «Pa3BUTHE OPraHUYECKOTO MUpa Ha 3emiie», «3apoAbIll O3BOHOUHBIX KUBOTHBIX», «ApxeonTepukcy», «Popmbl 60pbOBI 32
cymectBoBanue», «EctecTBeHHBIE 0TOOp», «MHOrOOOpasue COpTOB pacTeHwit», «MHoroobpasue mOpoOJ  KHUBOTHBIX»,  «llomymsimmy,
«MyTanMOHHAsM3MEHUUBOCTEY», «ApoMopdo3bly, «anoananranuny, «O0mas aerenepanus», «JBrwkyiye cuisl 3Bomonuny, «Kapra- cxema mapuipyra
nyremectBus Y. [lapunay», «boprba 3a cymiectBoBaHue», «lIprucrnocobieHHoCTh opranu3MoBy, «I'eorpaduyeckoe BUI000pa3oBaHuey, « IKOJIOTUUECKOE
BUZI000pa30BaHUEY.

Obopyoosanue: KOJIEKIUS HACEKOMBIX C pAa3IMYHBIMU THUIIAMU OKpacku, HaOOp IUIONOB U ceMsiH, Koiuiekuusi «[Ipumepbl 3amuTHBIX
IPUCIIOCOOTIEHUN y KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPaBIEHHs 3BONIOLMNY», 00bEMHAs Mopaenb «CTpOEHHE TOJIOBHOIO MO3ra IO3BOHOYHBIX).
buoreorpaguueckas kapta mupa, koekuus «®opmMbl COXpaHHOCTH UCKOMAEMbIX JKUBOTHBIX M pacTeHMIT», MoJelb anmnkanus «llepekpéct xpomocom»,
BJIa)KHBIE MpenapaTsl «Pa3BuTue HacekoMoro», «PasBurue nArymku», Mukporpenapar «JIpozoduia» (Hopma, Mytanuuu GopMbl KPbUIbEB U OKPACKH TEJNA).

Jlabopamopusie u npakmuueckue pavomot: Jlabopatopuas padora Ne 1. «CpaBHeHUE BHAOB 10 MOPGOIOTHIECKOMY KpUTepHio». JlabopaTtopHas
pabora Ne 2. «OmnucaHue NPUCIOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIbHOIO XapaKTepay.

Tema 2. Bo3HnKHOBeHME H Pa3BUTHE KM3HU Ha 3emJie

JloHay4HbIe TpeACTaBICHUS O 3apOXKJICHUH KU3HU. HayuHble rUMOTe3bl BOSHUKHOBEHHUS KU3HU Ha 3emile: abMOreHes3 U MaHcrnepMust. XuMuieckas
3BOJIIOLIMSI. AOMOTEHHBIM CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTaHWYECKUX. DKCIIEPUMEHTAIbHOE MOATBEPKACHNE XUMUUECKOo Bomonu. HauanbHble
sTanbl 6nonorundeckoit sBomonuu. ['unoresa PHK-mupa. dopmupoBanre MeMOpaHHBIX CTPYKTYpP M BOZHUKHOBEHHE NMPOTOKJIETKHU. [lepBble KIIETKH U UX
sBooMA. DOpMHUpPOBAHME OCHOBHBIX TPYIIN JKMBBIX OpPraHW3MoB. Pa3BuThe >XM3HM Ha 3emie Mo spaM W nepuojgam. Karapxen. Apxenckas H
npotepo3oiickas 3pbl. [laneo3oiickas spa M e€ mepuoapl: KeMOPUUCKUN, OPAOBUKCKUHM, CHIYPHUHCKHNA, NEBOHCKUH, KaMEHHOYTOJIbHBIM, MEPMCKHMA.
Me3so3o0lickas 3pa U €€ mepuoibl: TPUACOBBIN, IOPCKU, MenoBoil. KallHo30lcKas 3pa U €€ mepuoibl: NMajJeoreHOBbIN, HEOT€HOBBIN, aHTPONOTCHOBBIM.

6



XapakTepucTUKa KIMMaTa U reoJOTHYecKUX mpoieccoB. OCHOBHBIE ATAlbl SBONIOIUHU PACTUTEILHOTO U KHUBOTHOTO MUpPa. ApoMopdo3bl y pacTeHUu u
*KUBOTHBIX. [losiBieHHe, paclBET M BHIMUPAHME TPYII KUBBIX OpraHu3MoB. CUCTEMa OpPraHMYECKOTO MHUpa KakK OTpakeHHe 3BOJIOIUH. OCHOBHbBIC
CUCTEMATUYECKHUE TPYIIbI OPraHU3MOB. DBOJIIOLMS YEJIOBEKA. AHTPOIOJIOrMs Kak Hayka. Pa3BuTHE NpenCcTaBIEHUN O MPOMCXOXKICHUH YEJIOBEKA.
MeTtosl n3yueHus antpornorenesa. CXoACcTBa U pa3inyus YeloBeKa U KUBOTHBIX. CUCTEMATUYECKOE TIOJIOKEHUE YesioBeKa. JIBIDKyIIHne CHIIbI ((aKkToOphI)
aHnTponoreHe3a. HaciencrsenHnass ”3MEHYMBOCTh U €CTECTBEHHbIN 0TOOpP. OO1IecTBEHHBINH 00pa3 KU3HU, U3TOTOBJICHUE OPYIUH Tpy/a, MBIIJICHUE, PEYb.
OcHOBHBIE CTaJIMM W BETBU 3BOJIIOLMU YeJIOBEKa: aBCTpajionuTeku, YemoBek ymenbiid, YenoBek npsmoxosaumii, Yenosek HeanaepTaibckuid, Yemnosek
pazymHblii. Haxoaku uckomaemblX OCTaTKOB, BpPEMs CYIIECTBOBaHHA, 00JacTb pacHpocTpaHeHus, oO0BEM TOJOBHOTO Mo3ra, o0pa3 »XU3HH, OpYyIUs.
UYenoeueckne pacbl. OCHOBHBIE OOJIBIIME PACHI: €BpOMEOUJIHAA (€Bpa3zHiicKas), HErpo-aBCTpAIOMHAs (IKBATOpPHAJIbHASI), MOHTOJOUAHAS (a3UaTCKO-
amepukaHckasi). UepTbl MpUCHOCOOIEHHOCTH MPEICTaBUTENICH YeTIOBEUEeCKHX pac K YCIOBHUSM cyllecTBoBaHUs. EquMHCTBO uenoBeueckux pac. Kpurtuka
pacuszma.

Hemoncmpayuu: Hoprpets: @. Penu, JI. [Tacrep, A.M. Onapun, C. Muinep, I'. FOpu, Y. lapBus.

Tabmure! 1 cxeMbl: «Bo3HukHOBeHHE COTHEUHOM CUCTEMBI», «Pa3BUTHE OpraHMIEeCKOro MUpay, «PacTuTenbHas KiieTkay, « KUBOTHAs KIIETKay,

«Ipokapuoruueckas kierka», «COBpeMEHHas CHCTEMa OpraHM4ecKoro Mupay», «CpaBHEHHE AaHATOMHUYECKMX YEpPT CTPOEHUs YEJIOBEKa M
YeIIOBEKOOOPa3HBIX 00€3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYCCKIX HAaXOJIOK MPEIKOB COBPEMEHHOIO UelioBeKa», «JlpeBHelmue ronan», «JpeBHue
moan», «llepBbie cOBpeMEHHBIE JF0IN», «HeI0BEeUEeCKHe pachi».

Obopyoosanue: mynsxu «lIpoucxoxmenne denoBeka» (OIOCTBI aBCTPAJONMHUTEKA, MUTCKAHTPOINA, HEAHIEPTAIbIAa, KPOMAHBOHIIA), CIICTIKH HWIIH
M300paKeHUs] KaMEHHBIX OpYAUN NMEepBOOBITHOIO YeloBeKa (KaMHH-UOMIMephl, pyOuia, ckpebia), reoxpoHojorudyeckas Tabmuna, Koyekius «Dopmbl
COXPaHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTCHHUII».

Jlabopamopnsie u npakmuueckue padomor: llpaktrueckas padora Ne 1. «/3ydeHHe HCKOMAeMbIX OCTaTKOB pPAacTEHHUI U )KMBOTHBIX B
KOJUTCKIIHSX ).

DKCKYpcHs « IBOIIOIUS OPTaHUYECKOT0 MUpa Ha 3emiie» (B eCTECTBEHHO-HAYUHBIN WU KpaeBeTueCKuil My3ei).

Tema 3. Opranu3msl 4 OKpy:Kaomas cpeaa

DKOJIOTHSl Kak Hayka. 3aJlaud M pa3zieibl 3KOJOTMU. MeToAbl 3KOJIOTMUECKHX HMCCIEI0BAHMM. DKOJOTMYECKOEe MHUPOBO33PEHHE COBPEMEHHOIO
YeJIoBeKa.

Cpenpl oOWTaHMS OpPraHU3MOB: BOJAHAs, HA3€MHO-BO3YIIHAs, MMOYBEHHAs, BHYTpHOpPraHU3MeHHas. Dkojorudeckue (aktopsl. Krnaccubukanus
9KOJIOTMUECKUX (PaKTOPOB: aOMOTHYECKHE, OMOTUYECKHE U aHTPOIIOTreHHbIE. JlelicTBHE AKOIOrMUECKUX (aKTOpOB Ha OpraHu3Mbl. AOHMOTHYECKHE (PaKTOPHI:
CBET, TeMIieparypa, BIaxHocTh. dortomepuomusm. I[Ipucnocobnenuss opraHU3MOB K JEHCTBUIO abuoTHyeckuxX (axTopoB. buojormdeckre pUTMBL
buotnueckue dhakTopsl. Buasl OMoTHYECKMX B3aUMOACHCTBUN: KOHKYPEHIIHS, XMIITHUYECTBO, CHMOM03 1 ero (hopmel. [lapasuTusm, koonepanus, MyTyaausMm,
KOMMEHCAIIU3M (KBapTHPAHCTBO, HAXJIEOHUYECTBO). AMEHCANIN3M, HEUTpanu3M. 3HaueHHe OHMOTUYECKUX  B3aUMOJEHCTBHI  JUIsl  CYIECTBOBAHUS
OpPraHU3MOB B MPUPOJHBIX COOOIIECTBaX. DKOJOTHUECKUE XaAPAKTEPUCTUKH TOmyasinuu. OCHOBHBIC MOKA3aTENH MOMYJSIUHA: YUCICHHOCTD, TUIOTHOCTD,
POXJ1a€MOCTh, CMEPTHOCTb, PUPOCT, MUTpALIMS. J[MHaMKMKa YUCIEHHOCTH MONYJSLUU U €€ PETYIISIU.

Hemoncmpauyuu: Toptpetsr: A. 'ym6onsar, K.®. Pynse, 3. ['ekkens.

Tabauysr u cxemor: xapta «[Ipupoansie 30HbI 3emnn», «Cpeapl oOUTaHUs OpraHu3MoBy, «Dotonepuoauzmy, «llomymsanuny, «3aKOHOMEPHOCTH
pOCTa YNCIEHHOCTH MOIMYJISIITUU HHDY30puU-Ty(Denbkny, «[Iutesbie memm.



Jlabopamopmusie u npaxmuueckue pavomut: JJaboparopHas padora Ne 3. «Mopdosioruueckue 0COOCHHOCTH PacTeHUH U3 Pa3HbIX MECT OOUTAHUS.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCa.

IIpakTuyeckas padora Ne 2. «[lomcu€T mIOTHOCTH MOIMYJISIITUN Pa3HbIX BUIOB PACTCHUI».

Tema 4. Coo01ecTBa U IKOJI0THYEeCKHE CHCTEMbI

CooOuiecTBo oprann3mMoB — 6uoreHo3. CTpyKTypsl OMOLIeH03a: BUIOBAs, IPOCTPAHCTBEHHAs!, Tpoguueckas (nmumieBast). Buapsi-nomunantel. CBsizu B
OuoIeHo3€e. DKOJIOTHYECKHE CUCTEMBI (9KocHucTeMbl). [lonsTHE 00 3K0cucTeMe u 6roreoreHo3e. @yHKIIMOHAIBHBIE KOMITIOHEHTHI 9KOCUCTEMBI: TPOAYIICHTHI,
KOHCYMEHTBI, pefylileHThl. KpyroBopoT BellecTB U MOTOK 3HEPTUU B 3KocucTteMe. Tpodudeckue (MUILEBbIe) YPOBHU 3KocUcTeMbI. [IuleBbie ienu u ceTu.
OCHOBHBIE TOKA3aTeNIM YKOCHCTEMBI: OMoMacca, IpOAYKIHs. DKOJIOTUYECKUE MUPAMUJBL: MPOAYKIINU, YHCICHHOCTH, OMoMacchl. CBOMCTBAa 3KOCUCTEM:
YCTOMYHMBOCTh, camoperyisiusi, pasButue. Cykueccus. Ilpupoanble 3KOCHCTEMBI. OJKOCHUCTEMbI 03€p M peK. ODKOCHUCTeMa XBOWHOTO WM
LIMPOKOJIMCTBEHHOTO Jieca. AHTPOIIOTEHHbIE SKOCUCTEMBI. ATpO3KOCHCTEMBI. YpOoskocucreMsl. buosnornueckoe 1 X031iCTBEHHOE 3HAUECHUE
arposkocucteM u ypoOoskocucteMm. buopasnoobOpasue kak (aktop ycToiuuBocTH 3KocucTeM. CoxpaHeHHEe OMOJIOTHYECKOro pazHooOpasus Ha 3emiie.
Yuenne B.U. Bepranckoro o 6uocdepe. I'panuipl, coctaB u cTpykrypa omochepsl. XKuBoe BemectBo u ero (yHKuu. OcoOeHHOCTH Omocdepsl Kak
rio6anpHOM 3KocucTeMbl. JluHamMuueckoe paBHOBecHe U oOpaTHas cBsi3b B Ouocdepe. KpyroBopoTsl BemecTB U OMOT€OXUMUYECKUE LUKIIBI JIEMEHTOB
(yrmepona, a3zora). 3oHanbHOCTE Onocdepbl. OCHOBHBIE OMOMBI cymu. YenoBeuecTBOo B Omochepe 3emin. AHTpONOreHHbICe M3MEHEHHS B Ouocdepe.
I'mobGanpHble 3KONMOTHYEeckre mpobiieMbl. CocyllecTBOBaHME MPUPOILI M denoBedecTBa. CoxpaHeHHe OHMOpa3HOOOpa3us KaK OCHOBA YCTOWYUBOCTH
o6uocdeprr. OCHOBa paMOHATFHOTO YIPABICHHUS TPUPOJHBIMHI PECYPCAMH M UX UCIOJIb30BaHuE. JlOCTIKEHNS OMOJIOTHH U OXpaHa MPUPOIHI.

Jemoncmpayuu: oprpetsi: A./x. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.

Tabauysr u cxemwl: «lluwesvie yenuy, «buoyenos: cocmae u cmpykmypay, «llpupoansie  coobmectBa», «llenu nuTanus», «IKonOruyeckas
nupamuna», «buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIMCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOWHOTO Jliecay, «buoreHno3 Bomoéma», «ATporeHosy,
«IIprMepHBIE aHTPONIOTEHHBIE BO3JCHCTBUS HAa NPUPOAY», «BakHeHIre UCTOYHUKH 3arpsi3HEHUS BO3JyXa M IPYHTOBBIX BOI», «llouBa — BakHelImas
cocraBistonas ouocheps», «DakTopsl nerpaganuu nouBy», «llapHukoBbiil addexT», «DPakTOpbl paguOaKTUBHOTO 3arpsisHeHUs Ouocdepni», «OOmias
CTpyKTypa ouocheps», «Pacnpoctpanenue xu3au B onocdepe», «O30HOBLIHN 3kpaH buocheps», «Kpyroopot yriepoaa B 6unochepe», «kKpyroBopor azora
B IIPUPOJIEY.

Obopyoosanue:  MOJEIb-aNTUTHKAINAS «Tunuuneie OHMOLICHO3BD», repOapuii «PacturenbHpie cooOIEeCTBa», KOUIEKIUU «buorieHosy,
«Bpenutenu BaXHEHIINX CETCKOXO3SIMCTBEHHBIX KYIbTYp», TepOapuu M KOJUJIEKIIUN PACTEHH U KUBOTHBIX, TPUHAISKAIINE K PA3HBIM KOJIOTHYECKUM
rpynnam oaHoro Buaa, Kpacnas kuura Poccuiickoit ®denepannu, n3o0pakeHus OXpaHsIeMbIX BUI0B PACTEHUHN U )KUBOTHBIX.



IInanupyemMble pe3yJbTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
JIMYHOCTHBIE PE3YJIbTATHBI
B cTpykType JIMYHOCTHBIX pe3ylbTaTOB OCBOEHUs Mpeamera «buosorus» BbIAEICHBI CISAYIOUIME COCTABISIOUINE: OCO3HAHNE 00Yy4aroIUMUCS

pOCCHﬁCKOﬁ Fpa)I(l[aHCKOﬁ HACHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHUIO, CaMOCTOATCIIBHOCTU W CaMOONPCACICHUIO, HATNYUC MOTHBALIUN K
o6yqumo 6I/IOJ'IOFI/II/I, neJICHarpaBJICHHOC Pa3sBUTUC BHYTPCHHHUX Y6C)KﬂeHHﬁ JIMYHOCTHU Ha OCHOBEC KIIFOYCBBIX HCHHOCTeﬁ U UCTOPHUYICCKUX Tpa,I[I/II_II/Iﬁ
Pa3sBUTHA OHOJIOTHYSCKOTO 3HaHWA, FOTOBHOCTbU CIIOCOOHOCTh o6yqafoumxc;1 PYKOBOJACTBOBATHCA B CBOCH JACATCIIBHOCTH IICHHOCTHO-

CMBICJIOBBIMHU YCTaHOBKaMH, IPUCYIIUMHU CUCTEME OMOJIOTHYECKOro 00pa30BaHusl, HATMYKE SKOJIOTHYECKOT0 IPABOCO3HAHUS, CHOCOOHOCTH CTABUTH LIEIIH
U CTPOUTD KU3HEHHBIC IIJIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHMs mpeamera «buosorus» OOCTUTalOTCSAB €OUHCTBE YU4E€OHOH M BOCHUTATENbHOH  J1€ATEIbHOCTH
B COOTBETCTBUUC TPAJULMOHHBIMU POCCHUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKHMH U JTYXOBHO- HPABCTBEHHBIMHU LICHHOCTSMH, IIPUHATHIMHU B
o01ecTBe MpaBUjaMM U HOPMAaMU MOBEACHUS M CIIOCOOCTBYIOT IIPOLiEccaM CaMOIO3HAHUS, CAMOBOCIIMTAHUS U CaMOPA3BUTHS, Pa3BUTUS BHYTPEHHEH
MO3ULUHU JIMYHOCTH, NaTpUOTHU3MA, YBAKEHUSK 3aKOHY U MPABONOPSIKY, YEJIIOBEKY TPY/Aa U CTapIIEMy IOKOJEHHUIO, B3AUMHOT'O YBa)KE€HUs, OEPExKHOTO
OTHOILIEHHUS K KyJIbTYPHOMY HACIEAMIO U TpaAULIUAM MHOTOHAILMOHAIbHOrO Hapoaa Pocculickon denepannn, Ipupoie U OKpYKarolen cpele.

JImuyHOCTHBIE pPE3yJbTaThl OCBOCHHUS Y4eOHOro mnpenmera «bHOMOTHS» MOKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH OOyYaroIIUXCs
PYKOBOJICTBOBATHCSI C(HOPMUPOBAHHOIN BHYTpEHHEH NO3MLMEH JTMYHOCTH, CUCTEMON LEHHOCTHBIX OpUEHTALUM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIMIIEHHOCTSIM POCCUIMCKOr0 00IIECTBA, PACIIMPEHHUE KUZHEHHOTO OIBITA U OIBITAAESTEIILHOCTH B ITPOLIECCE peaTn3aluu
OCHOBHBIX HaIIPaBJIEHUI BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YHUCJIE B YaCTH!

1) IrpaKaIaHCKOIo BOCIIMTAHUSA:

. c(OpMUPOBAHHOCTh TPAXKJAHCKON MO3UIMK OOy4yarolerocss Kak aKTHBHOI'O M OTBETCTBEHHOI'O WIEHA POCCUHCKOIO OOIIECTBa;

. OCO3HAHHE CBOMX KOHCTUTYLUMOHHBIX NpaB U O053aHHOCTEW, yBa)KEHHE 3aKOHAW MPaBOINOPSIKa,

. TOTOBHOCTbh K COBMECTHOM TBOPYECKOM IEATENbHOCTH MpPH CO3AAHUU YUEOHBIXIPOEKTOB, PEIIEHUH Y4EOHBIX U MO3HABATEIbHBIX
3ajJa4, BHIOJHEHUN OMOIOTHYECKUX SKCIIEPUMEHTOB;

. CHOCOOHOCTh OMPEEIATh COOCTBEHHYIO MO3UIIMIO IO OTHOILIEHHIO K SBICHUSIM COBPEMEHHOM JKU3HU U OOBACHATH €€;

. YMEHHME YYMUTHIBATh B CBOMX JEHCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOI'O B3aMMOJEHCTBHS JIIOJIEH C pa3sHBIMU yOEXKIECHUSMH,
KYJIbTYPHBIMH LIEHHOCTSIMU U COLUATIbHBIM TOJIOKEHUEM;

. TOTOBHOCTh K COTPYJHHUYECTBY B IPOILIECCE COBMECTHOI'O BBINOJHEHUS Y4EOHBIX, IO3HABATEIBHBIX U HMCCIEIOBATENBbCKUX 3ajad,
YBaXXUTEJIBHOTO OTHOLLIEHUS! K MHEHHIO ONIOHEHTOB IPU 00CYKJIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COIEP KAHMUS,;

. TOTOBHOCTh K TYMaHUTAPHOMN U BOJIOHTEPCKOM NEATEIbHOCTH;

2)NaTpHOTHYECKOT0 BOCIHTAHHS:
. c(OPMHPOBAHHOCTh POCCHMCKOM TPaKJaHCKOH HJIEHTHYHOCTH, TIaTPUOTU3MA, YBAXKEHHs K CBOEMY Hapoay, UyBCTBa

OTBETCTBEHHOCTH Tiepes; PoaumHON, ropaoctu 3a CBOM Kpail, cBOI0 PoinHy, CBOM SI3bIK U KYJIBTYPY, IPONIOE U HACTOSIIEE MHOTOHAIMOHAJIBHOTO
Hapona Poccuu;
. LIEHHOCTHOE OTHOILIEHUE K NMPUPOJHOMY HACIEIHUI0 U MaMATHUKAM IPUPOIBI, JOCTHXKEHUSIM Poccum B Hayke, HCKYCCTBE, CIIOPTE,
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TEXHOJIOTUSIX, TPY/IE;
o CHOCOOHOCTh OLICHMBATH BKJAJ POCCUMCKUX YUYEHBIX B CTAHOBJIEHHUE M Pa3BUTHE OMOJIOTWH, ITOHMMaHMs 3HAY€HUs OMOJIOTHU B
HO3HAHUY 3aKOHOB IPUPO/Ibl, B )KU3HU YEJIOBEKA U COBPEMEHHOI0 O0IIIECTBa;
uelHas yoex1€HHOCTh, TOTOBHOCTD K CIYXEHHUIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTb 3a €r0 CyAb0Y;
3)AyX0BHO-HPABCTBEHHOI0 BOCIIUTAHHSI:

° OCO3HAaHHE JTYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja; cOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHWS, ITHYECKOTO
MOBEACHMS,

° CITOCOOHOCThH OIICHUBATh CHUTYAIMI0 W MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUCHTHUPYICh HAa MOPAJbHO-HPABCTBEHHBIC HOPMBI U
IICHHOCTH;

° OCO3HaHHE JIMYHOTO BKJIaZia B MOCTPOCHUE YCTOWYMBOTO OyAYIIEro; OTBETCTBEHHOE OTHOIICHHE K CBOUM DPOIMUTENSM, CO3JaHUIO
CEMbH Ha OCHOBE

° OCO3HAHHOTO MPUHSITHUS LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaauUMsIMU Hapo10B Poccuu;

4)3cTeanec1c0r0 BOCNIUTAHUA:

° ACTETUYECKOE OTHOIICHUE K MUY, BKIIFOUAsl 3CTETHKY ObITa, HAYYHOTO ¥ TEXHUICCKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIICCTBCHHBIX
OTHOIIICHHH;

° MMOHUMaHUE AMOLMOHAIBHOTO BO3JECUCTBUS KUBOW MPHUPOJLI U €€ LEHHOCTH; FOTOBHOCTh K CAMOBBIPQKEHUIO B PAa3HbIX BHUJIAX

HCKYCCTBA, CTPEMJICHUE MPOSIBIISITH KAUECTBA TBOPUYECKOH JINYHOCTH;
5)  ¢usuueckoro BocnuTanus, HOPMHUPOBAHHUS KYJILTYPHI 310POBbS H IMOIHOHATILHOTO 61T OIIOJ Ty Y s
. NOHUMAaHME U pealu3anus 3J0poBOro u 0ezomacHoro odpasza >KU3HHU (3A0pPOBOE MUTAHHME, COOJIIOICHHE M'MTMEHUMYECKUX MpaBul U
HOpM, COaJaHCUPOBAHHBIM pPEXUM 3aHITHUM M OTIbIXa, PEryspHas (U3NyYecKas aKTHMBHOCTh), OEPEKHOIr0, OTBETCTBEHHOI'OHM KOMIIETEHTHOIO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY U TICUXHUYECKOMY 370POBBIO;

° MOHMMAaHNE [IEHHOCTH MPaBUJI HHIUBUAYATHHOTO U KOJIJIEKTUBHOTO 0€30MacCHOTO MOBEACHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3JOPOBBIO
U KM3HHU JIIOJICH;

° OCO3HaHHE MOCIEACTBUIA U HEMPHUITHSI BPEIHBIX MPUBBIUEK (YIOTPEOICHUSIAIKOT OIS, HAPKOTUKOB, KypeHHs);

6)TpynoBoro BocnuTanus:

° TOTOBHOCTB K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYJAOTIO0HE;

° TOTOBHOCTh K AaKTHUBHOW JESITENLHOCTH TEXHOJIOTUYECKOM W COIMANBHON HAIPaBICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH,
TUTAHUPOBATHh M CAMOCTOSTEIHHO BIMOTHITH TAKYIO JESTEIIbHOCTD;

° WHTEpPEC K pa3iIudHbIM chepaM NpodeCCHOHaTBHON AeATeIbHOCTH, YMEHHECOBEPIIATh OCO3HAHHBIN BEIOOP Oyaymiei nmpodeccuu u
peaIn30BBIBATH COOCTBEHHBIC KU3HECHHBIC TITAHEI;

° TOTOBHOCTH M CIIOCOOHOCTH K 00pPa30BaHMIO M CaMOOOPA30BAHMIO HA MPOTSHKECHUM BCCH JKU3HH;

7)3K0J10rHYeCKOro BOCTIMTAHMS:
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L4 9KOJOTHYCCKH ueﬂecoo6pa3Hoe OTHOIICHHUC K HNPpUPOAC KAaK HMCTOYHUKY KU3HU HA 3CMJI€, OCHOBE €€ CYLICCTBOBAHUA,

o HOBBIIIEHUE YPOBHS HKOJOTMYECKOM KyJIbTyphl: IPUOOPETEHUE OINbITA IVIAHUPOBAHUS IIOCTYIKOB M OLEHKH HX BO3MOXKHBIX
NOCIIEACTBUM ISl OKPYXKAIOLIEH CPEbL;

o OCO3HaHHUE I1100aJIbHOTO XapaKTepa 3KOJOTMYECKUX MTPOOJIEM U ITyTel UX PEIICHNUs;

o CHOCOOHOCTh HCIOJIB30BATH MPHOOpPETaeMble NPU M3YYEHUH OMOJIOTMM 3HAHWUA M YMEHHUS NPHU PElICHUH NpoOJIeM, CBA3aHHBIX C

palMOHAIBHBIM ITPUPOAOIIONIE30BAaHNEM (COOIIOICHNE ITPABUII TOBEACHUS B IPUPOJIE, HAITPABICHHBIX HA COXPAHEHHE PAaBHOBECHS B DKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, OHOC(hepbl);

. AKTUBHOE HETIPHUATHE JEHCTBHIA, MPUHOCAIINX BpPEA OKPYKAIOLIeH NPUPOAHOHN cpelie, yMEHHE MPOTHO3UPOBATh HEOIaronpusaTHbIC
9KOJIOTMYECKHE MTOCIEACTBUS NPEAIPUHUMAEMBIX IEHCTBUN U IIPEJOTBPAIATh UX;
o HaJIMYUE Pa3BUTOr0 IKOJIOTUYECKOT0 MBILIUIEHHUS], SKOJIOTUMYECKON KYIbTYPBI, OIIBITA JEATEIBHOCTH IKOJIOTUYECKON HAPaBICHHOCTH,

YMCHUSA PYKOBOACTBOBATHCAMMU B H03HaBaT€JII)HOI>'I, KOMMYHHKaTHBHOﬁ 41 COHI/IaJIBHOfI MMPAKTHUKE, TOTOBHOCTHK Y4YaCTHIO B HpaKTHHGCKOﬁ
JACATCIIbHOCTH 9KOJIOTHYECKOH HaIIpaBJICHHOCTH;

8)IleHHOCTI/I HAYYHOI'O ITO3HAHMUSA:

. c(OpMUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKU M OOILIECTBEHHOM IMpaKTUKH,
OCHOBAHHOT'O Ha JUAJIOre KyJIbTYyp, CIOCOOCTBYIOILEI0 OCO3HAHUIO CBOEr0 MECTa B MOJUKYJIbTYPHOM MUPE;

o COBEpPILEHCTBOBAHUE A3BIKOBON U UNTATEIbCKON KYJIbTYPbI KaK CPEACTBA B3aUMOICHCTBHSI MEXTy JIFOJIbMU U TO3HAHUS MUPA;

o NOHUMaHUe crienUpUKN OMOJIOrUY KaK HayKH, OCO3HaHU €€ poJi B JOPMUPOBAHUHUPALIMOHAIBHOIO HAYYHOT'O MBIIIJICHHUS, CO3/IaHUH

[IEJIOCTHOTO TPEJICTABICHHUS 00 OKpPY)KAIOIIEM MUPE KaK O €AMHCTBE MPUPO/IbI, YEIOBEKa M OOIECTBA, B MO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH
U pelIeHuH NpobJieM COXpaHEeHUs: IPUPOIHOTO PaBHOBECHS;

. yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTHM JUIsl COBPEMEHHOW LMBWIM3ALMU: 0OecreueHHs: HOBOTO YPOBHS Pa3BUTHS METULMHBI,
CO3/1aHHE TEPCIEKTUBHBIX OMOTEXHOJOIUH, CIIOCOOHBIX pellaTh pecypcHble MpoOJeMbl pa3BUTHS UEIOBEYECTBa, MOUCKA IyTeH BBIXOAA W3
IJ100aJIbHBIX SKOJIOTMYECKHX Mpo0sieM U obecriedeHns nepexo/ia K yCTOMuuBOMY pa3BUTHIO, PALIMOHAIbHOMY MCIIOJIb30BaHUIO IPUPOAHBIXPECYPCOB
U (GOPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

o 3aMHTEPECOBAHHOCTh B TOJYYEHUM OWOJOTMUECKUMX 3HAHUN B LEISIX MOBBIMIEHHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOMH
rPaMOTHOCTH, KaK COCTaBHOM 4acTu (YHKIMOHAIBHOW IPaMOTHOCTH o0yyaroumxcs, GopMUpyeMoi Ipy U3y4eHUHOUOIOTUH;
o MOHMMAaHHE CYIIIHOCTH METO/IOB IIO3HAHUS, HUCIIOJIb3YEMbBIX B €CTECTBEHHBIX HAYKaX,CIIOCOOHOCTH HCIOJIb30BATh MOJIy4aeMble 3HAHUS

JJId aHaJlInu3a U OOBSICHEHHS SIBJICHUM OKpYKaromero Mupa u nNpoucxoJsamux B HEM H3MeHeHHfI, YMCHHC [CJIaThb 000CHOBAHHBIC 3aKJIIOYCHHS Ha
OCHOBC Hay4YHBIX q)aKTOB U HUMCIOIHUXCA JaHHBIXC HOCIbI0 IMTOTYUCHUSA JOCTOBCPHBIX BBEIBOJIOB,

o CIIOCOOHOCTH CAaMOCTOSITEIILHO MCIIOIb30BaTh OMOJIOTHUECKHUE 3HAHUS U1 PEIICHUSNPOOIEM B pealIbHbIX KU3HEHHBIX CUTYALHSIX;

o OCO3HAaHME LEHHOCTUM HAay4YHOW JEATEIbHOCTH, T'OTOBHOCTh OCYIIECTBIIATh IPOEKTHYIO M MCCIIEIOBATEIbCKYIO JEATEIBHOCTh
WHJUBUIyaJIbHO U B TPYIIIE;

o TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO0 U CaMOOOpPA30BaHMIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHUU IO

OHOJIOTUH B COOTBETCTBUH C KH3HEHHLIMHU HOTpe6HOCT5IMI/I.
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METANPEIAMETHBIE PE3YJIBTATBI

MertamnpenMeTHbIE pPe3yJIbTaThl OCBOCHHUS ydeOHOro mnpenmera «buosorus» BKIIOYAIOT: 3HAUYUMBIE UIS (OPMHPOBAHUS MHPOBO33PEHHS
o0yyaroluxcsi MEeXAUCUUIUIMHAPHBIE (MEKIIpeIMETHbIE) OOIeHayUYHbIe MOHATHS, OTpaXkarollue IeIOCTHOCTh HAyYHOUW KapTHUHBI MHpa U CHEHUPUKY
METOJOB MMO3HAHMSA, UCIIOJIb3YEMBIXB €CTECTBEHHBIX HAyKax (BEIIECTBO, DHEPTus, SBICHHE, MPOLECC, CHCTEMa, HAY4YHbIH (aKT, MPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPUs, UCCIIEIOBAHUE,

HaOJroIeHNe, N3MEPEeHNe, SKCIIEPUMEHT U JPYTuX), YHUBEpcallbHbIe ydeOHbIe JeicTBUs(TI03HaBaTeIbHbIE, KOMMYHUKATUBHBIC, PETYIISTUBHBIC),
obecneunBaromue GopMupoBaHre (QPYHKIHOHAIBHON TPAaMOTHOCTH M COIMAIBHOM KOMIIETEHIUH OOY4YaIolUuXcs, CIHOCOOHOCTh 00ydaroluxcs
MCIOJIb30BATh OCBOGHHBIE MEXIUCIUITIMHAPHBIE, MHPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAIbHBIE Y4eOHbIE ICHCTBUS B IO3HABATEIBHON U COLMATBHOM
MIPaKTHKE.

ITo3HaBaTe/bHbIEe YHHBepcaJbHble yueOHbIe AeiicTBUS

Ba3oBble 1oruveckne qeMcTBUA:

. CaMOCTOSITENIbHO (hOPMYIUPOBATh U aKTYaJIM3UPOBATh MPoOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

. UCTIOJIB30BaTh TPU OCBOCHHM 3HAHWU NPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a, CUHTE3a, CPAaBHEHWS, KJacCHU(HKAIWH,
0000111eHHsT), PACKPBIBATH CMBICII OMOJIOIMYECKUXITOHATUH (BBIIENATh UX XapaKTepHble IPU3HAKU, YCTAHABIMBATb CBA3U C IPYTMMHU HOHATUAMM);

. OIpPEIENATh LEIU ACATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUHU HX JOCTUIKEHUS, COOTHOCUTH PE3YyJbTaTbl AEATECIBHOCTH C
ITOCTaBJICHHBIMU LIEIISIMHU;

. MCII0JIb30BaTh OMOJIOTUYECKUE TOHITHS 1J1s1 00bSICHEHUS (PAKTOB U SBJICHUIN KUBOUIIPUPOIBL;

. CTPOUTH JIOTMYECKHUE PACCYX ACHUs (MHIYKTUBHBIE, NE€AYKTUBHbIE, TI0 AHAJIOTUH), BBISBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUMS B
paccMaTpUBaeMbIX SIBICHUX, (OPMYINPOBATh BHIBOJIbI U 3aKIIIOYECHUS;

. NPUMEHATh CXEMHO-MOJIENIbHBIE CPEJCTBA JJIS MIPEJICTABICHHSI CYIIIECTBEHHBIX CBSI3€H U OTHOIIEHUM B M3y4aeMbIX OMOJIOTHYECKUX
00BEKTaX, a TAaKXkKe MPOTUBOPEUUI Pa3HOIO POJa, BHISIBICHHBIX B PAa3IMYHBIX HH(OPMALIMOHHBIX HCTOUYHUKAX;

. pa3pabatbIBaTh IJIaH PELIEHUS MPOOJEMBbl ¢ YUETOM aHAIN3a UMEIOIIMXCAMAaTEPUATIBHBIX U HEMAaTEpPHAIIbHBIX PECYPCOB;

. BHOCUTB KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEJISAM, OLIEHUBATH PUCKHU MOCIEACTBUN AEATEIIBHOCTH;

. KOOPJIMHUPOBATh U BBHIIOJIHATH PadOTy B YCIOBUSAX PEalIbHOTO, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

. pa3BUBATh KpEaTHBHOE MBILICHHE IIPU PELICHUH KU3HEHHBIX TPOOIIEM.

ba3oBrble uccienoBarenbcKue 1eicTBUA:

. BJIa/IETh HAaBbIKAMHU y4e€OHO-MCCIIEIOBATENbCKON U MPOEKTHOM AEATEeIbHOCTH, HaBbIKaMH pa3pelieHus Mpo0seM, CioCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSTEIBHOMYIIOMCKY METOJIOB PEIICHUS IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOOB [T03HAHMS;

. UCMOJIb30BaTh PA3IMYHbIe BUJAbI JIEATEIBHOCTH 10 TIOJYYEHHIO HOBOTO 3HAHHUS, €ro WHTepHpeTaluy, NpeoOpa3oBaHHUIO U
MIPUMEHEHUIO B YUEOHBIX CUTYAIUAX, B TOM YUCJIENPHU CO3/IaHUU YUEOHBIX U COLIMATIBHBIX MPOEKTOB;

. (dbopMUpOBAaTh HAy4YHBIM THUIl MBIIUICHUS, BIaJ€Th HAyYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMHM TOHSATHUSMU U METOJIaMU;CTaBUTh U
(bopmynupoBaTh COOCTBEHHBIE 33/1a4H B 00pa30BaTEeIbHOMN JAeSITeIbHOCTUN )KU3HEHHBIX CUTYAIUX;

. BBISBIIATH [IPUYUHHO-CIIEICTBEHHbIE CBA3U U aKTYaJIU3UpPOBATh 3a/1a4y, BBIIBUTATbIUIIOTE3Y €€ PEIICHUS, HAXOUTh apIyMEHTHI IS
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J0Ka3aTCjIbCTBAa CBOUX YTBer(HeHHﬁ,SaHaBaTB nmapaMETpbl U KPUTCPUHN PELICHUSA

° AHAJIM3UPOBATH ITOJYUYCHHBIC B XOJAC PCIICHHUA 3ada4u pEe3yJIbTaTbl, KPUTUUCCKH OLICHUBATH MX AOCTOBECPHOCTH, IIPOIHO3HMPOBATH
HU3MCEHCHHUEC B HOBBIX YCIIOBUAX;
° JaBaTb OLICHKY HOBBIM CHUTYyalluAM, OOCHUBATDH HpI/IO6peTéHHBII>'I OIIBIT, OCYIICCTBIIATH HCHCHaHpaBJ’IeHHHﬁ IIOMCK IIE€PEHOCA CPEACTB

Y CITIOCOOOB JICUCTBUS B MPOPECCHOHATBHYIO CPEY;
® YMETb [IEPEHOCUTH 3HAHHS B ITO3HABATEIBHYIO U MTPAKTUYECKYIO O0JIACTH KU3HEIEATEILHOCTH;
o yYMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTei;
o BBIJIBUTATh HOBBIC UJICH, TIPEAJIaraTh OPUTHHAIBHBIC TIOAXO0/IbI U PELICHHUSI, CTABUTHIIPOOJIEMBI U 331a4H, JOMYCKAIOIIIE
QJIbTEPHATUBHbBIE PEILICHUS.
Pabora c undopmanmueii:
. OPUEHTHPOBAThCSI B PA3IMYHBIX HMCTOYHUKAX HH(popManuu (TEKCTe y4eOHOTO TOCOOMS, HAyYHO-TIOMYJISIPHON JHTEpaType,
OMOJIOTMYECKUX CIIOBApsAX U CIPAaBOUYHUKAX,KOMIIBIOTEPHBIX 0a3ax NaHHbBIX, B VIHTepHeTe), aHaIu3UpoBaTh MH(OPMAILMIO PA3JIMYHBIX BUIOB U
¢dbopM npeacTaBIeHNs, KPUTUIECKH OLIEHUBATH €€ JOCTOBEPHOCTh HHEITPOTHBOPEYMBOCTH;

. (dopMyIHpOBaTh 3aPOCHl U MPUMEHSATH Pa3IMYHbIE METO/IBI IPU TIOUCKE U 0TOOPE OMOIOrnYecKoi nH(OpMaIK, HEOOXO MO JUIs
BBITNIOJIHEHMS Y4EOHBIX 3aj1ay;

. nproOpeTaTh OMBIT UCIOJNB30BaHUS HMH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBATH KYJIbTYPY aKTHBHOTO
WCII0JIb30BaHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM;

. CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OpMY MpeAcTaBlieHUs OHoJIornueckord mHbopManuu (cxembl, rpaduKu, TUarpaMMbl,
TaOJINLIBI, PUCYHKHU U JPYTOE);

. UCIIOJIb30BaTh HAyuyHBIM S3bIK B KadyecTBE CpeicTBa NHpu pabore ¢ Ouojormyeckoi uHPopManueil: MPUMEHITb XMUMHUYECKUE,

¢u3nyeckue ¥ MaTeMaTHYeCKHe 3HAKU M CUMBOJBI, (opMysbl, aOOpeBUaTypy, HOMEHKIATYpy, UCHOJIb30BaTh U NMPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISIHOCTH;

J BJIa/IETh HAaBbIKaMH Paclo3HaBaHUs U 3alIUTHI MH(pOpMaLK, HH(HOPMALMOHHON 6€30MacHOCTH JIMYHOCTH.
KoMMyHuKaTHBHBIC YHUBepCaJlbHbIe Y4eOHbIC JCHCTBHA
O0menue:
o OCYIIECTBIISITh KOMMYHHUKAaIlMM BO BceX cdepax >KHU3HM, aKTHUBHO YYacTBOBaTh B JMAJOre WM JUCKYCCUU IO CYIIECTBY
o0cyx/1aeMoit TeMbl (YMEHHUE 33/1aBaTh BOIIPOCHI, BBICKA3bIBATh CYXKJAEHUS OTHOCUTENILHO BBIIIOJHEHUS MpeaaaraeMoi 3aaadu,
o YUUTBIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIUI JPYTUX YYaCTHUKOB JAMAIOTa WIN JUCKYCCHH);
o pacro3HaBaTh HeBepOaJbHbIE CpPEICTBAa OOLIECHHUS, MOHHMMATh 3HAYEHUE COLMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS
KOH(IMKTHBIX CUTYaIUi, yMETh CMTr4aTh KOH(QJIUKTHI U BECTU IIEPETOBOPHI;
o BJIAJIETh PA3IMUYHBIMU CIIOCOOaMU OOIIEHUS U B3aMMOACHCTBHS, TOHUMATh HAMEPEHHs APYTUX JIOACH, HPOSBIATh YBaXHUTEIHHOE
OTHOIIIEHHE K COOECeIHUKY UB KOPPEKTHOU popme GpopMynrpoBaTh CBOU BO3PAKEHMUS,;
o pa3BEPHYTO U JJOTMYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCTIOJIb30BAaHUEM SI3BIKOBBIXCPECTB.
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CoBMecTHAas1 1eATEJIbHOCTD:
® [IOHMMATb U UCII0JIb30BATh IPEUMYIIIECTBA KOMAaHIHOW U HHIUBUAYAIBHON PaOOTHIIPU PELICHUH OHOIOTHYECKOM po01eMbl, 000CHOBBIBATh
HE00XO0IMMOCTh MMPUMEHEHUATPYIIIOBBIX (POPM B3aUMOIEHUCTBUS MIPHU PEIICHUH Y4eOHOM 3a1a4;
® BEIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEHCTBUH € yU4ETOM OOIIMX MHTEPECOBH BO3MOXKHOCTEH Ka)I0T0 4jeHa KOJUIEKTHBA,;
® [[PUHUMATH LIEIH COBMECTHOM JIESITEIbHOCTH, OPTaHU30BBIBAaTh U KOOPAUHUPOBATHIEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABJIATH IUIaH IEHCTBUM,
pacrpenenaTs poiu ¢ yuéTOMMHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON pabOTHI;
® OIICHUBATh KAYECTBO CBOETO BKJIAJa U KAXKJIOTO YYACTHUKA KOMaH bl B OOIIMK PE3yNbTaT 10 pa3padoTaHHBIM KPUTEPUSIM;
e [Ipe/iIaraTh HOBBIE IIPOEKTHI, OLIEHUBATh UJI€U C MO3UIIMHA HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;
® OCYIIECTBIISITh TO3UTUBHOE CTPATETMUYECKOE IOBEICHUE B PA3IUYHBIX CUTYAIMsX, MPOSBISATH TBOPUECTBO M BOOOpakeHUE, OBITH
WHULIMATUBHBIM.
PeryasiTuBHble yHHUBepcajbHble y4eOHbIe [1eiicTBHA

Camoopranu3anus:
o UCIIO0JIb30BaTh OMOJIOTUYECKUE 3HAHMS JUISL BBIABJIEHUS NPOOJEM WU MX PEIICHUSB )KU3HEHHBIX U Y4EOHBIX CUTYAIUX;
o BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 11€JIEBBIE U CMBICIOBBIE YCTAHOBKM BCBOMX JICHCTBUSX U MOCTYIKAX 110 OTHOIIEHUIO K
KHUBOH MPUPOJIE, CBOEMY 3[JOPOBBIO U 3/JOPOBBIO OKPYKAIOIINX;
o CaMOCTOSITENIbHO OCYLIECTBIATh II03HABATENIbHYIO JI€ATENIHOCTD, BBIABIATH MPOOIEMbI, CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE
3aJauu B 00pa30BaTEIbHOMN IEATEIILHOCTH M )KU3HEHHBIX CUTYaIUsX;
o CaMOCTOSITENIFHO COCTABJIATh IUIAH PEHICHHS NPOOIeMbl € Y4ETOM HMMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH H
MIPEATIOYTEHUN;
o JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
o pacuIMpsATh paMKH y4eOHOTO MpeiMeTa Ha OCHOBE JIMUHBIX MTPEIIOYTEHUH;
o JienaTb OCO3HAHHBIM BBIOOpP, apryMEHTHUpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh3a PEILICHUE;
o OLICHUBATh IPUOOPETEHHBIN OIIBIT;
o croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW 3PYIMIMU B Pa3HbIX O00JIACTAX 3HAHMM, MMOCTOSHHO IMOBBILIATH CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb:
o JTaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B AESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB LIETSIM;
o BJIaJIETh HABbIKAMHU TO3HABATENbHOM pe(IeKCUM KaK OCO3HAHMS COBEPIIAEMbBIX IEHCTBUN M MBICIUTENBHBIX IPOLIECCOB, HUX
pe3yabTaTOB U OCHOBaHMM, UCIIOJIb30BATh MPUEMBI pe(IIeKCUU JUTsl OLIEHKH CUTYaIH, BEIOOpA BEPHOTO PEIICHUS;
o YMETh OLIEHHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEUICHMS IO MX CHUKEHMIO;IIPUHUMATh MOTHBBI M apTyMEHTHI IPYIUX MpH

aHaJIn3e pe3yJabTaTOB AESITeITbHOCTH.
IIpunsiTue cedst u APyrux:
. MPUHUMATH ce0s, TOHUMAasi CBOU HEJIOCTATKU M JOCTOMHCTBA,
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° MPUHUMATh MOTUBBI U @PTYMEHTBI IPYTUX MPU aHATIU3€E PE3YyIbTaTOB JEATEIbHOCTH;IIPU3HABATH CBOE MPABO U MIPABO IPYrUX HA
OIINOKHU;
. pa3BUBATh CIIOCOOHOCTh MOHUMATh MU C MO3UIMU JIPYTOTO YEJIOBEKA.

INPEJIMETHBIE PE3YJIBTATDBI
[TpenmerHble pe3ynbTaThl ocBoeHUs nporpammbl COO no 6uonorun Ha 6a30BOM ypOBHE BKJIIOUAKOT crielupuyeckue s yd4eOHOro rnpeamera
«buonorus» Hay4yHble 3HAHUA,  yYMEHUS W CHOCOOBI  JEHCTBMM MO  OCBOCHMIO,  HHTEpIpETal U NpeoOpa3oBaHUIO 3HAHWMNA, BHUJIBI
JESTeIbHOCTH 10 NOJIYYEHUIO HOBOT'O 3HAHUSA U MPUMEHEHHIO 3HAaHUM B PAa3JIMUHBIX YYEOHBIX CUTYALMsX, & TAKXKE B PEAIbHBIX KU3HEHHBIX CUTYaIUX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme npeaMeTHbie pe3yabTaThl IPEACTABICHBI 110 FoJaM 00y4eHusl.
[IpenmeTtHble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10 kiaacce
JIOJKHBI OTpakaTh:

o c(OpMHPOBAHHOCTh 3HAHUI O MECT€ M pOJIM OMOJOIMM B CHUCTEME HAay4YHOI'O 3HAHUS €CTECTBEHHBIX HAyK, B (popMHpOBaHUU
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHbI MHUpa U HAyYHOI'O MHUPOBO33PEHMsI, O BKJIAJ€ POCCUICKUX M 3apyOexHbIX yYEHbIX- OHMOJIOTOB B
pa3BuTHE OMOIOTHH, (PYHKIIMOHAIBHOW IPAaMOTHOCTH YE€JIOBEKA JUIs peIICHHsI )KU3HEHHBIX 3a7ay;

. YMEHHE PacKpbIBaTh COJIEpKaHNE OUOIOrMUECKUX TEPMUHOB U MTOHSITHUN: )KU3Hb, KJIETKA, OPraHNu3M, MeTab0113M (0OMEH BELECTB U
[IpEeBpallleHHe SHEPruM), roMeocTas (CaMOperyssalus), ypOBHEBas OpraHU3alsl JKUBBIX CHCTEM, CaMOBOCHPOM3BEACHUE (pEempoyKIHs),
HAaCJEACTBEHHOCTh, U3MEHUYNBOCTb, POCT U Pa3BUTHE;

. yMEHHUE Wu3jaraTb OWOJIOTMYECKHE TeopuH (KJIETOYHAs, XPOMOCOMHAs, MYTAallMOHHAs, IICHTpaJbHAs JIOTMa MOJICKYJISIPHOK
6uosiorun), 3akonsl (I'. Menpgens, T. Moprana, H.W. BaBunosa) u ydenus (o neHTpax MHOrooOpas3usi U MPOUCXOKICHUS KYIbTYPHBIX pacTeHHil
H.W. BaBunoBa), ompenensTh TpaHHlbl UX NPUMEHHUMOCTH K KUBBIM CHCTEMAM;

. YMEHME BJaJeTh METOJaMH HAy4YHOI'O IO3HAHMS B OMOJIOTMM: HAOII0JCHUEH OMMCAHUE )KUBBIX CUCTEM, IPOLIECCOB U SBJICHUH,
OpraHu3anysi U TIpOBeJeHHE OUOJOTMYECKOro HKCIEPUMEHTA, BBIIBUKEHHME TUIIOTE3bl, BBIABICHHE 3aBUCHUMOCTH MEXIY MCCIEeTyeMbIMU
BEJIMYMHAMHU, OOBSICHEHUE MOIYYEHHBIX PE3yJIbTaTOB, UCIOIb30BAaHHBIX HAyYHBIX MOHSATHM, TEOpUl M 3aKOHOB, yYMEHHE JIelaTh BBIBOJBI HA
OCHOBAHMHU IOJIyYEHHBIX PE3YyJIbTaTOB;

. YMEHUE BBIICIATh  CYLIECTBEHHBIC IIPU3HAKU BUPYCOB, KIETOK IPOKAPUOTHU DYKAPUOT, OJHOKIETOUHBIX M MHOIOKJIETOYHBIX
OpPraHU3MOB, OCOOCHHOCTH IPOLECCOB: OOMEHA BELIECTB U MPEBPAILEHUS PHEPTUU B KIETKE, (POTOCHMHTE3A, MIACTUYECKOTO M dHEPreTUYECKOro
o0MeHa, XeMOCHHTEe3a, MUTO034a, Mei03a, OIUI0I0TBOPEHUS, PA3MHOKEHMSI, UHINBUIYAJILHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€HE3);

. yYMEHUE MPUMEHATh MOJYUYCHHbIE 3HAHMS A OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U SIBICHUM, JUIS MPUHATHUSA MPAKTHUYECKUX
peleHnii B IOBCEAHEBHOM KU3HU C LENbI0 00eCTIeYeHUsI O€30MIaCHOCTH CBOETO 3710POBbsI U 3/I0POBbS OKPYXKAIOIIUX JIFO/IEH,COOTI0IEHUST HOPM
IPaMOTHOI'O TIOBEJIEHUSI B OKpY>Kalollell MpUpOJHON cpe/ie,lTIOHMMaHue He0OX0IMMOCTH UCIIOIb30BaHUS TIOCTHKEHUN COBPEMEHHOM OMOJIOTHUHN U
OMOTEXHOJIOTUN AJIS PAlIMOHAIBHOTO IPUPOIONIOIB30BAHHUS;

. yYMEHHUE pellaTh 3JeMEHTapHble T'€HEeTHYeCKHe 3aJauyd Ha MOHO- M JUTMOpUIHOE CKpEIIMBAaHUE, CLEIUICHHOE HAacleJOBaHuE,
COCTaBJISITh CXEMbl MOHOTUOPUTHOTO CKPELIMBAHUS JIs IPEICKa3aHUs HAaCIeIOBaHUs PU3HAKOB Y OPraHU3MOB;
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o YMEHHUE BBINOJHATH JTAOOPAaTOPHBIE W TNPaKTHUECKUE PabOTHI, cOOMOAATh MpaBwia Mpu pabore ¢ yueOHbIM U Ja0OpaTOPHBIM
000pynOBaHUEM;

o YMEHUE KPUTUYECKH OIICHUBATh M MHTEPIIPETUPOBATH MH(OPMAIINIO OMOIOTHYECKOTO CO/IEPKaHMsI, BKIIFOYAIOIIYIO IICEBIOHAYYHBIE
3HAHMS U3 PaA3IMYHBIX HCTOYHUKOB (CPEICTBa MAcCOBOM MH(OPMAINK, HAYYHO-TIOMYJSPHBIC MaTepHaibl), STHYECKHUE ACIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTMH, MEULIMHE, OMOTEXHOJIOTHH;

o YMEHHUE CO3[1aBaTh COOCTBEHHBIC MHCbMEHHBIC M YCTHBIE COOOIIEHUS, 0000mas OHOIOrHYecKyl0 WH(POPMAIHMIO U3 HECKOIBKHX
MCTOYHHMKOB, IPaMOTHO MCIOJIb30BaTh MOHATHHHBIN anmapar OMOJIOTHH.

[IpenmeTrHble  pe3ynbTaThl OCBOE€HUA ydeOHoro mpeamera «buonorus» B 11 kiacce 10JKHBI OTpaXaTh:

o c(OpMUPOBAHHOCTh 3HAHUW O MECTe W POJIM OHOJOTMH B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (popmupoBaHUU
COBPEMEHHOU €CTECTBCHHO-HAYYHOW KapTHHBI MUpPa M HAYIHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHICKUX U 3apYOCIKHBIX yUEHBIX- OMOJIOTOB B
pazButue Ouonorud,  (YHKIMOHAJIHHOW  TPaMOTHOCTH  YeJIOBEKa JUIsl PEIICHUS XU3HEHHBIX 3a/lady;yMEHUE PACKPBIBATh COJIEp:KaHUE
OMOJIOTUYECKNX TEPMHUHOB WM TOHSTHH: BHJI, MOMYJISIIHS, TeHOPOH I, YBOJIONHS, JBIKYIIUE CHIIBI ((DaKTOPHI) 3BOJIONNHU, MTPUCIIOCOOICHHOCTh
OpPraHU3MOB, BUJI000pa30BaHUE, YKOJIOTUYECKUE (PAKTOPBL,IKOCUCTEMA, TPOAYIEHThI, KOHCYMEHTBI, PeIyLIEHTHI, IIEMH MUTAaHUs, SKOJIOTHUeCKas
nupammia, OuoreorneHos, ouochepa;

J yMEHUE u3jarath Ouosjormdyeckue Teopuu (dBosmornmonHas teopus Y. [lapBuHa, CUHTETHYECKash TEOPHsS SBOJIOLMU), 3aKOHBI U
3aKOHOMEpHOCTH (3apojsiieBorocxoactsa K.M. bapa, depenoBanus rinaBHbIX HampaBieHuid u myteil ssomtonuu A.H. CeBeprioBa, yueHus o
ounocepe B.W. BepHaackoro), onpeaensTs TPaHUIBI KX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

. yMEHHUE BJIQJIETh METOJaMH HAay4YHOTO TIO3HAHMS B OHWOJIOTMH: HAOIIOJECHUEH OMMCAHME KUBBIX CUCTEM, IIPOILIECCOB U SIBJICHUH,
OpraHu3aIys ¥ TPOBEJICHHE OWOJIOTMYECKOTO JKCIHEPUMEHTA, BBIIBIKEHUE THIIOTE3bI, BBIABICHHUE 3aBUCHMOCTH MEXIy HCCIeNyeMbIMU
BEITMYMHAMU, OOBSICHEHUE TIOJIYYCHHBIX PE3YIhTAaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUN, TEOPUH W 3aKOHOB, YMEHHE JeNaTh BBIBOJBI HA
OCHOBaHUU MOJTyYEHHBIX PE3yJIbTATOB;

. YMEHHE BBIICNSATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOTOTHYECKIX OOBEKTOB: BUIOB, MOMYSIUN, MPOAYIIEHTOB, KOHCYMEHTOB,
peyLieHTOB, OMOTeOIIEHO30B M HKOCUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEICTBEHHON N3MEHYUBOCTH, €CTECTBEHHOTO 0TOOpa, BU1000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, ACHCTBHS HKOJIOTUYECKUX (DAKTOPOB HA OPraHU3MBI, MEPEHOCa BEIIECTB U MOTOKA SHEPTUU B DKOCHUCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHUH B SKOCUCTEMAX CBOCH MECTHOCTH, KPYTrOBOPOTA BEIIECTB MOMOTEOXUMHUECKHUX IIUKIIOB B Onocdepe;

. YMEHHE TIPUMEHATH TOJYYCHHBIC 3HAHUS TSI OOBSCHEHHS OMOJOTUYECKHUX IMPOIECCOB W SIBJICHHM, JUTSI IPUHSITHS MPAKTUICCKUX
pelieHui B MOBCEHEBHOM JKU3HU C 1ENbl0 00ecnedeHus: 0e301MacHOCTH CBOETO 3/10pOBbs U 3/I0POBbSl OKPYXKAIOLIUX JIFOIEH,CO0MI0IeHNS HOPM
IPaMOTHOTO MOBEACHUS B OKPY’KAIOIIEH MPUPOIHON cpesie,TOHMMaHie HeOOXOIMMOCTH HCIOJIb30BaHUS JOCTHKEHUN COBPEMEHHON OHOIOTHH
JUISIPAIIIOHAIEHOTO TIPUPOOTIOIB30BAHMS;

J YMEHHE pelniaTh dJIEMEHTapHbIC OMOJIOTHYECKHE 3a7add, COCTABIIATh CXEMBI IEPEHOCA BEIISCTB M YHEPTHUU B IKOCUCTEMax (IIeTH
MIATaHUsA);
o YMEHHE BBIMOJTHATH TA0OPATOpHBIE U MPAaKTHUECKHWE pabOThI, COONIOAATh MpaBuUiia MpU padoTe ¢ Y4eOHBIM U JIAOOpPATOPHBIM
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00opyI0BaHNEM;

o YMEHUE KPUTUYECCKH OIICHUBATh M HHTEPIIPETUPOBATh HH(OOPMAIHIO OMOJIOTHYECKOTO COJIEPIKaHMSI, BKIIFOYAOIIYIO IICEBIOHAYYHBIE
3HAHUS W3 PA3JIMYHBIX HCTOYHHMKOB (CpEACTBa MacCOBOM HWH(OPMAIMU, HAYYHO-TIOMYJISIPHBIE MAaTepHajbl), pPacCMAaTpPHBATh TJI00AIbHBIC
IKOJIOTHUYECKHE TIPOOJIEMBbI COBPEMEHHOCTH, (POPMHUPOBATHIIO OTHOIIICHHIO K HUM COOCTBEHHYIO MO3UIIHUIO;

o YMEHHE CO3/IaBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIC COOOIICHHsI, 0000IIass OMOIOTHYeCKyl0 HH()OPMAIMIO U3 HECKOIBKUX
UCTOYHUKOB, IPAMOTHO HCIOJIh30BATh MOHATUIHBIN armapaTt ONOJIOTHH.
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TeMaTnyeckoe MJIAHMPOBAHUE

10 kuaace

Tema pasjaesna

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE

pecypchl

buonorus kak Hayka

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

JKuBble cucTeMBI B UX OopraHu3anusa

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

XUMHUYECKUI COCTAB U CTPOCHUE KIIETKU

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

H(HSH@I[GHTCJ’IBHOCTB KIICTKH

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

PasMHOXEHHE W MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

HacneacTBeHHOCTh U H3BMEHYHMBOCTh OpraHnu3MoOB

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

CCJ'ICI(I_[I/IH OpraHnu3MoB, OCHOBBI OMOTEXHOJIOTUH

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

Peszepn

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

Hroro

34
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https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

11 knacce

Tema pa3zgena

KoanyecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTte/ibHbIE

pecypchl

DBOIIOLMOHHAA OMOJIOTHA

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

Bo3nukHoBenue u Pa3BUTHC JKHU3HU HA 3emie

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

OpranusMsbl 4 OKpYy:Karolas cpesa

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

COO6III€CTBa 1 3KOJIOTHYCCKHE CUCTCMBI

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

Peseps

https://resh.edu.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/

HUroro

34
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https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
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