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IHOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke MporpamMmmsl 1Mo OHOJOTHU TEOPETHUECKYIO OCHOBY JUIS OTPEACTICHUS MOAX0I0B K (POPMHUPOBAHUIO COJCPIKAHUS YUEOHOTO MpeaMeTa
«buonorus» cocrapmiu: koHientyainbable mojoxeruss @I'OC COO o B3anMo0OyCIOBICHHOCTH TIeNIeH, COACPKAHUS, PE3YIbTaTOB 00ydeHHs U Tpe OOBaHUM
K YPOBHIO TMOATOTOBKHU BBIITYCKHHKOB, TIOJIOKEHHUSI 00 OOIIMX IEAX W MPUHIMIIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHEro OOIIero
oOpazoBanusi B Poccmiickoii ®@exepannu, a Takke IMOJIOKEHHS O crenudpuke OMoJIorud, €€ 3HaYeHWH B TO3HAHUHM JKUBOW MPHUPOIBI M OOECTeueHH U
CYIIECTBOBAHMS YeJoBeueckoro odmecTBa. COriiacHO Ha3BaHHBIM TMOJIOKESHHSM, ONPECIICHB OCHOBHBIE (DYHKIIMU TPOTPaMMEI 110 OHOJIOTHH U €€ CTPYKTYypa.

[Iporpamma mo Owosornu Ma€r MpeACTaBICHHE O IENsAX, 00 oOmieil cTpaTeruut OOydeHHs, BOCIUTAHHUA W Pa3BUTHS OOy4arOIIUXCS CPEACTBAMU
yuebHOro mnpeamera «buosorus», ompenenser o0s3aTeIbHOE IMPEIMETHOE COJACp)KaHHE, €ro CTPYKTYpY, paclpeieieHHe IO pas3ienaM W TeMaw,
PEKOMEHAYEMYIO MOCIIEI0BATEIBHOCTh U3YUEHHS] YUEOHOT0 MaTepraia ¢ y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JJOTMKU 00pa30BaTeIbHOrO
rpoiiecca, BO3pacTHBIX 0COOEHHOCTEHW 00yJaromuxcsl.

B nmporpamMmMe mo OHOJIOTMM TakK€ YUUTBHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METAapEeIMETHBIM M IPEIMETHBIM pe3yJbTaTam
o0ydeHus: B (OPMUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOUM IEATEIHHOCTH/YUCOHBIX NEUCTBUN OOYYaIOIIUXCS 1O OCBOCHHUIO COJICP KaHUS
Ouo0rMuYecKoro oopa3zoBaHusl.

B nporpamme no 6uosnorun (10—11 knaccel, 6a30BbIi ypOBEHB) pealn30BaH MPUHIUI MPEEMCTBEHHOCTH B U3y4E€HUHU OMOJIOTHH, O1aroaaps 4emy B Heil
MIPOCMAaTPHUBAETCS HAIIPABIEHHOCTh HA pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMHUPOBAHMEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, [IEHHOCTHBIX OpPHEHTAIUI
JUIHOCTH, DKOJOTHYECKOTO MBIIIICHHUS, MPEACTABICHUIN O 3I0POBOM 00pa3e KU3HHU M OEPEKHBIM OTHOIIEHWEM K OKpYXaroliel mpupoaHoi cpeae. [loaromy
Hapsiy ¢ U3yuyeHHueM 001eOHOI0THUECKUX TEOPHil, a TaKKe 3HAaHUN O CTPOCHUHU KUBBIX CUCTEM PAa3HOTO paHra U CyI[HOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
MIPOLIECCOB B MpOrpamMme Mo OMOJIOTUN Y/I€JICHO BHUMAHUE UCIOJIb30BAHUIO MMOTYYEHHBIX 3HAHUM B MOBCEIHEBHOMN MKU3HU JUISl PEILICHUS MPUKIATHBIX 3a1a4,
B TOM 4Hcie: NpOo(UIAKTUKKA HACIEICTBEHHBIX 3a00JIeBaHUN YENOBEKA, MEAUKO-TEHETUYECKOTO KOHCYIbTHUPOBAaHUS, OOOCHOBAHMS HKOJOTUYECKU
1enecoo0pa3Horo MOBEACHUS B OKpY)Karollled MPUPOTHON cpesie, aHalu3a BIUSHUSA XO3UCTBEHHOW NEATEIbHOCTH YeJOBEKa Ha COCTOSHHUE IMPUPOIHBIX U
HCKYCCTBEHHBIX SKOCHUCTEM. YCHJICHHE BHUMAHMSA K MPHUKIAJHON HANpaBIEHHOCTH ydeOHoOro mpeamera «buonorus» npoaMKTOBaHO HEOOXOAUMOCTHIO
oOecrieueHUs YCIOBUHM JJISl PEUICHHUs] OJHOM U3 aKTyaJbHBIX 3ajau IIKOJBHOTO OMOJIOTMYEcKOro o0pa3oBaHMs, KOTOpas mpeirnojaraeT (GopMUpPOBaHHUE Y
oOyuaronuxcs crocoOHOCTH aJanTUPOBATHCS K U3MEHEHHSIM TMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpegHero ooiero oopazoBaHus 3aHUMaeT BakHoe MecTo. OHa olOecrieurBaeT (popMUpoOBaHUE y O0YUAIOIIMXCS MPEACTABICH Uil O
HAay4YHOU KapTHHE MUpa, pacIIupsieT U 0000IIaeT 3HaHUS O )KUBOU MPUPOE, €€ OTINUYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpraHU3allui U 3BOJIOLUH, CO3/IAET
YCIIOBUS JUIA: MO3HAHUS 3aKOHOB XUBOM MpHpoAbl, GpopmupoBaHus (YHKIHOHAIBHON IpaMOTHOCTH, HaBBIKOB 3JI0POBOTO U 0€30MacHOro oOpasa KHU3HHU,
HKOJIOTMYECKOT0 MBIIUICHHUS, IEHHOCTHOTO OTHOIIEHHS K )KMBOU MIPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHne OMOJOTUS MMEET TakXkKe Ui PElIeHHs] BOCIHUTATEIbHBIX M Pa3BUBAIOIIUX 3aJad CpeAHEro oluiero obpa3zoBaHUsl, COLUATU3AIUH
oOyuaronuxcs. M3ydyenue 6uonoruu o0ecreunBaeT yCioBUs Uil (POPMHUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U WH()OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYIbTYpHI, CIIOCOOCTBYET MHTETPALMU OMOJOTHYECKHX 3HAHWUN C MPEACTAaBICHUSIMHU U3 JPYTUX y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3UKU,
XUMHH U Teorpadun. HazBanHbie MookeHUs 0 MpeaHa3HadYeHH y4eOHOTo mpeameTa «broaorus» cocTaBuiiv OCHOBY JJIsl OTPE/IeNICHuUs MOAX0I0B K OTOOPY
U CTPYKTYPHUPOBAHHIO €T0 COJCPKAHMUS, IPEICTABIEHHOTO B POTrpaMMe 10 OMOJIOTHH.

OT10op conepxanus yuebHoro npeamMera «buosiorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH € MO3UIMNA KyJIBTypOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUH C
KOTOPBIM OO0y4aroImecs: JO0JDKHBI OCBOMTh 3HAHMSA M YMEHUs, 3HauuUMble Ul (popMupoBaHMs OOIIEH KYyIbTYphl, ONpPEASIIONUe aeKBaTHOE MOBEJICHHE
YeJoBeKa B OKpYXKarollled MPUPOJHON cpefie, BOCTpeOOBAHHBIE B MOBCEIHEBHON JKM3HU U MpaKTHUecKou aedrenbHOCTH. Ocoboe MeCcTo B 3TOH cucTeMme
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3HAaHUH 3aHUMAIOT JIEMEHTHI COJEP)KaHUsl, KOTOPBIE CIIy)KAaT OCHOBOW it (POPMHPOBAHUS MPEICTABICHUI O COBPEMEHHON €CTECTBEHHO-HAY4YHOH KapTHHE
MUpa U [IEHHOCTHBIX OPUEHTALUSAX JTMYHOCTH, CHOCOOCTBYIOIIMX I'YMaHU3AIUH OHOJIOTMYECKOTO 00pa30BaHMs.

CtpykTypHupoBaHHEe COJEpKaHUs Y4eOHOrO Marepuaia B IMporpaMMe 1Mo OMOJOTHH OCYHIECTBICHO C Y4ETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUN 00
OTIMYUTEIBHBIX 0COOECHHOCTSIX JKUBOW NMPHUPOJIBI, 0 €€ YPOBHEBOM OpraHM3allMU M 3BOJIIOLMHU. B COOTBETCTBHM C 3TUM B CTPYKType Y4eOHOTO IpeaMera
«buonorus» BbIICICHBI CIEIYIONINE COAepKaTeNbHbIe TMHIH: «BHON0oTHs Kak Hayka. MeTo Il HAay9HOTO MO3HaHUs», «KileTka Kak OMoIoTHYecKas CHCTEMay,
«Opranusm Kak ouosorudeckas cucremay, «CucreMa U MHOrooOpasue OpraHM4eckoro Mupa», « IBOJIOLUS KUBOM IPUPOJIBDY, « IKOCUCTEMBI U TP UCYLIUE
UM 3aKOHOMEPHOCTH.

Lenp m3ydenus: yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE — OBIIaJIeHHE OOYYarOIIMMUCS 3HAHMSMH O CTPYKTYPHO-(YHKIHOHAIHHON
OpraHM3aliK KUBBIX CUCTEM PA3HOrO paHra U NpuoOpeTeHNue YMEHUH UCIOJIb30BaTh 3TH 3HAHUS JJISl TPAMOTHBIX JIEHCTBUI B OTHOIIEHUU OOBEKTOB KMBOM
MIPUPO/IbI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTrxenue nenu u3ydeHust yaueoHoro npeamera «buosorus» Ha 6a30BoM ypoBHE 00€CIIEUNBAETCS PELIEHUEM CIIEAYIOLINX 3a1a4:

OCBOEHHE OOYYaIOIMMUCS CHCTEMbl 3HAHUI O OMOJIOTMYECKUX TEOPHSAX, YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3aX, MpaBUJIaX, CIyXKaIlUX
OCHOBOH Ui (OpMUPOBAHUS IPEACTABICHUI O €CTECTBEHHO-HAyYHOW KapTHMHE MHpa, O METOAaX HAy4YHOIO IO3HaHHUS, CTPOEHUHU, MHOrooOpazuu u
O0COOEHHOCTSIX MKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alliH, BHIJAIOMINXCS OTKPHITHSIX U COBPEMEHHBIX MCCIEA0BAHUSIX B OUOJIOTHH;

(dbopMupoBaHHe y 00ydaroUuxcs Mo3HaBaTeIbHbIX, HHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B MpoIlecce aHalu3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTHH HayYHBIX B3TJISA0B, UAEH U MOJIXOJ0B K U3YYEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aliy;

CTaHOBJIEHHE y 00yyaromuxcs o0men KyabTypbl, (YHKIHOHAIBHON IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHITH M OLIEHUBATDH SIBJICHUS OKPY>KAIOLIETO
MUpa KUBOH MPUPOJIbl HA OCHOBAHUH 3HAHUM U OTIBITA, MOJyYEHHBIX MPU U3Y4E€HUU OMOJIOTHH;

(bopMupoBaHHue y 00y4arolUXCsl YMEHMH MIUTIOCTPUPOBATh 3HAYEHHE OMOJIOTMUYECKUX 3HAHMM B MPAKTHYECKOM JEATeNbHOCTH YEJOBEKa, Pa3BUTUH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUI U arpoOMOTEXHOIOT M

BOCIUTaHUE YOESKIEHHOCTH B BO3MOXKHOCTHM NMO3HAHUS YEIOBEKOM XMBOW MPHUPOJBI, HEOOXOIUMOCTH OEpeXHOTO OTHOIIEHUS K HEM, coOofeHus
TUYECKUX HOPM IIPU MIPOBEAECHUHN OMOJIOTMUECKUX UCCIIET0BAaHUIA;

0CO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUH /ISl TOBBIIEHUS YPOBHS 3KOJOIMUYECKON KYIbTYPBI, Ul (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHMUS;

IPUMEHEHHE NPUOOPETEHHBIX 3HAHMW M yYMEHUl B IOBCEAHEBHOM JKM3HU JUId OLIEHKU IIOCIIEACTBUI CBOEH AEATENBHOCTU IO OTHOIIEHUIO K
OKpyXarolllel cpesie, COOCTBEHHOMY 3/10pOBbI0, 000CHOBAHHE U COOJIIOAEHUE Mep NPO(UIAKTUKY 3a00IeBaHUM.

B cucreme cpennero oOmiero oopasoBanus «buonorusy, usydaemas Ha 6a30BOM YpOBHE, SIBJISIETCS 0053aTeIbHBIM y4EOHBIM NIPEIMETOM, BXOSIIUM B
cocTaB NpeaMeTHOM obsacTu «EcTecTBeHHOHAayYHbIE TIPEAMETBI».

Jlia u3ydenusi 6uosjoruu Ha 6a30BOM ypoBHE cpefHero oOmiero oOpasoBanus otBoautcs 68 vacos: B 10 kimacce — 34 yaca (1 yac B Henenio), B 11
kiacce — 34 vaca (1 yac B Hezelo).



COILEP KAHUE OBYUYEHHUA 10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3p OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYCCKIMH U JAPYTUMHU €CTECTBEHHBIMHU HayKamu, Qriiocoduei, STUKON, SCTETHKOU U
npaBoM. PoJib Gronorun B popMUPOBAHUU COBPEMEHHOM Hay4YHOUW KapTUHBI MUupa. CrcTeMa OMOJIOTHYeCKUX HAYK.

MeTonpl TIO3HAHUS JKUBOW MPHUPOABI (HAOMIOJACHWE, SKCIEPUMEHT, OIHUCAHWE, H3MEPEeHHe, KIacCU(UKALUS, MOJCIHPOBAHUE, CTATHCTUYCCKAsS
00paboTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, . Yorcon u ®@. Kpuk.

Tabmuier u cxembl: «MeToAbI TO3HAHUS KUBOW TIPHUPOIBI.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[Tpaktuueckas padota Ne 1. «Mcmonb30BaHue pa3IuYHbIX METOJAOB MPU NU3YYCHUH OMOJIOTUYECKHX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl H X OPraHU3aIUsi.

Kusie cuctemsl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHus: 0uojaorun. OTINYHE KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOJIHL.

CpoiicTBa OWoOCHUCTEM H HX pa3HoOoOpa3ue. YPOBHU OpraHu3alud OWOCHCTEM: MOJICKYJISPHBIN, KICTOYHBIA, TKAHEBBIH, OPraHW3MEHHBIH,
MOMYJISIIUOHHO-BUI0BOM, DKOCUCTEMHBIN (OHOreolieHOTUYEeCKHil ), OrochepHbIH.

JdemoncTpaumnu:

Tabmuibt u cxembl: «OCHOBHBIE MPU3HAKH KU3HI», «YPOBHU OPraHU3aIluH KHBOM MPUPOIBD.

Ob6opynoBanue: moaens Mosiekyasl JJHK.

Tema 3. XuMUYecKHil COCTAaB U CTPOCHUE KJIETKH.

XHWMHYECKUH COCTAB KIETKU. XMMHUUYECKHE 3JIEMEHTBI: MAaKPOAJIEMEHTBI, MUKPO3JIEMEHTHI. BoJa 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEpAIbHBIX BELIECTB B KiieTke. [loanep:kanue ocMoTHUeckoro 6anaHca.

benku. CocraB u ctpoeHue 0enkoB. AMUHOKUCIOTHI — MOHOMEpPHI OenkoB. HezameHnMble U 3aMeHHMble aMUHOKHCIOTHl. AMHUHOKHUCIIOTHBIA COCTaB.
YPOBHHU CTPYKTYpBHI OEIKOBOM MOJIEKYIIbI (IIEpBUYHAS, BTOPUYHAs, TPETHUYHAS U YETBEPTHUYHAS CTPYKTypa). XMMHUUECKHUE CBOoicTBa O6enkoB. buonoruueckue
GbyHKIIUH OEITKOB.

®epMeHThl — Ouosiornyeckue katanuzaTopbl. CTpoeHue (epmeHTa: aKTUBHBIM LEHTp, cyOcTpaTHas cnenuduyHocth. Kodepmentsl. Buramunbl.
Otinuns GepMEHTOB OT HEOPTAHUYECKUX KAaTaINu3aTOPOB.

VYrneBoapl: MoHOcaxapuisl (Tioko3a, pubo3a u Jlezokcupubosza), aucaxapuipl (caxaposa, JaKTO3a) U MOJMCAXapuabl (Kpaxmall, TJIHUKOTEH,
1etonao3a). buonornueckue GyHKIMH YriIeBOIOB.

Jlunuael: Tpurnuuepuabl, dochomunuabl, crepounbl. ['mapodbunbHO-THAPOPOOHBIE cBOMcTBA. buonornueckue Qynkuuu nunuaoB. CpaBHEHHE
yTJI€BOJIOB, OEIKOB M JTUMUA0B KaK HCTOUHHUKOB SHEPTHH.

Hykneunossie kucnotel: JJHK u PHK. Hykneotunsl — moHoMepbl HykinenHOBbIX KuciaoT. Ctpoenue u ¢pynkuun JIHK. Ctpoenue u ¢pynkuun PHK.
Bunet PHK. AT®: ctpoenue u GyHKIIHH.
uTonorus — Hayka o kieTke. Kietounas teopust — npuMep B3aUMOAEHCTBUS UeH U (akTOB B HAYYHOM MO3HAHUU. MeTO/Ibl M3y4eHUs KIETKU.

Knerka kak 1enoctHas xuBas cucreMa. OOLue NpU3HAKM KJIETOK: 3aMKHYTas HapykHas MeMOpaHna, moiekynbl JIHK kak reHermueckuii ammapar,
crcTeMa CHHTe3a Oenka.



Tumb! KIETOK: dyKaprOTHUYECKast U Mpokapuotndeckas. OcoOEHHOCTH CTPOCHUS MpOKapuoTHdeckoil kinetku. Kierounas crenka Oakrepuii. Ctpoenue
9YKapuOTHYECKOMN KIETKH. OCHOBHBIE OTJINYUS PACTUTEIBHOM, )KUBOTHON U IPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KIETOK — KJIETOYHAs CTEHKA, IIIMKOKaIMKC, uX ¢(yHkuuu. Ilnasmarmueckas memOpaHa, €€ CBOHCTBa M (YHKIUH.
[Murommasma u e€ opraHounsl. OmHomemOpaHHble opraHowabl kieTku: OIIC, ammapar ['ombmku, nmu3ocombl. [loyaBTOHOMHBIE OPraHOWIIBI KIIETKH:
MUTOXOHAPHUH, TUIaCTHIBL [IporcxokeHrne MUTOXOHIpUN U T1acTuA. Buasl miactua. HemeMOpaHHbIE OpraHOMIBI KJIETKH: pHOOCOMBI, KIICTOYHBIN IIEHTD,
LEHTPUOJIH, PECHUYKH, )KTYTUKU. DYHKIIMYU OPraHOUJIOB KJIETKH. BritoueHus.

Snpo — perynsatopHsiii LeHTp KieTku. CTpoeHue sjpa: siiepHasi 000JI0UKa, KapuoIlIa3Ma, XPOMATHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneinen, P. Bupxos, [Ixx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinn, K. M. bap.

Huarpammsl: «PacnpeneneHne XuMUYECKHX JIEMEHTOB B HEXKMBOM Ipupojien, «PacrpeaeneHne XuMu4ecKiX 3JIEMEHTOB B )KUBOW IIPUPOJIEN.

Tabmuips! u cxembl: «llepronuyeckas TadnMIa XUMUYECKUX 3JIEMEHTOBY, «CTpoeHHe MOJEKYIbl BOJbl», «brocunTes Oenkay, «CTpoeHue MOJIEKY bl
oenka», «Crpoenue depmenta», «Hyxnennosble kucnotel. JJHK», «Ctpoenue monekynsl AT®», «CtpoeHue sykapuoTHdeckoi kieTkn», «CTpoeHue
KUBOTHOM KIIETKW», «CTPOEHUE PACTUTEITBbHOU KIETKW», «CTpOECHHE MPOKAPUOTUUYECKOUN KIETKN», «CTpOCHUE AlIpa KIETKN», «YTIEBOAb», «JInmuapn.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000py10BaHHUE JUIsl MPOBEIeHUs] HAaOIIOACHNUM, N3MEPEHH, SKCIIEpUMEHTOB, MUKPOTIPENnapaTbl pacTUTEIbHBIX,
KUBOTHBIX U OaKTepUaTbHBIX KJIETOK.

JlabopaTopHble U NPaKTHYECKHE PadOThI:

JlabopaTtopHnast pabota Ne 1. «/3ydyeHne kaTaTUTHIECKON aKTUBHOCTHA (PEPMEHTOB (Ha MPUMEPE aMUIIa3bl HIIM KaTallas3bl)y.

JlabopaTtopnast pabota Ne 2. «M3yueHne CTpOCHUs KIETOK PaCTEHUM, KUBOTHBIX M OAKTEPHI 1MOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIIpEnaparax u ux
OTIMCAHUE.

Tema 4. ’KuzneneiTeJLHOCTh KJIETKH.

OOmeH BemecTB, WM MeTa00IM3M. ACCUMUIIALMUSA (TUIACTHYECKUH OOMEH) W JUCCUMMWIIUS (PHEPreTHYeCKUH OOMEH) — JIB€ CTOPOHBI €IMHOTO
nporuecca Metadosin3ma. PoJib 3aKOHOB COXpaHEHUs BEIIECTB U YHEPTUH B IOHUMaHUHM MEeTa00IM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOGHBINA U reTepoTpoHbIi. Poib ¢pepMeHTOB B 0OMEHE BEIIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TeMHOBast ¢a3bl porocunresa. Peakiuu potocuntesa. ddpdextuBHOCTD PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A [Tl )KU3HH Ha
3emuie. Bausiaue ycnoBuit cpeapl Ha GOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCUHTE3UPYIoIIe 0aKTepun. 3HaueHUuEe XeMOCHHTE3a 7S )KU3HH Ha 3eMIle.

DHepreTuyeckuii oOMeH B KieTke. PacriernyieHue BeIIecTB, BBIICICHHE U aKKyMYJIHMPOBAaHHE PHEPrHMH B KIIETKE. DTambl YHEPIeTUYECKOro oOMeHa.
I'mukonu3. bpoxxenue u ero Buabl. KuciaopogHoe okucieHHe, WM KieTouHoe nabixaHue. OxuciurensHoe ¢docdopminpoBanue. DPPEKTUBHOCTD
SHEPreTHYECKOro oOMeHa.

Peakuuu matpuunoro cuutesa. I'enernueckas mHpopmanusa u JJHK. Peanuzanus renetndeckoit nundopmanuu B kieTke. ['eHeTHdyeckuili Ko U ero
cBoiictBa. Tpanckpuniusi — maTpuuHblii cuate3 PHK. Tpancnsauus — 6unocunte3 6enka. Dtansl Tpancusauuu. Koaupoanue amuHokucnot. Posb pubocom B
OouocuHTe3e Oemnka.

Hexnerounsle (opmbl ku3HU — BUpYCHl. VicTopus oTtkpeiTus BupycoB (/. M. MBaHoBckuit). OcOOEHHOCTH CTPOCHMS U SKU3HEHHOT'O IMKJIa BUPYCOB.
bakrepuogaru. bosesHn pacteHuid, )KMBOTHBIX M Y€lIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHonedpunura yenoseka (BUY) — Bo3oynutens CIIN/a.
OOpatHas TpaHCKpUIILMS, peBepTa3a U uHTerpasa. IlpoduiakTuka pacpocTpaHeHUs! BUPYCHBIX 3a00J1€BaHU.

5



JdemoHcTpaumnu:

[Toptpetsl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer u cxembl: «Tunbl nutanusy, «Metabomuzmy», «MUTOXOHIPUSY, «DHEPreTHUSCKU o0MeH», «Xioporuiacty, «Dorocunres», «CTpocHHE
JHK», «Ctpoenne u ¢yHKIIMOHUpOBaHUE TeHa», «CunTe3 Oenkay, «['enernmueckuii koa», «Bupyce», «bakrepuodarny, «CTpoeHHe U KU3HEHHBIA ITHKII
Bupyca CIIN/la, Gakrepuodaray, «Penmukanus JJHK».

Ob6opynoBanue: Moaenu-ammukanun «Y asoenue JJHK u tpanckpunmusy, «buocunres 6enka», «CTpoeHue KiIeTkm», Moaenb ctpykrypsl JJTHK.

Tema 5. PazMHokeHHe U MHAMBUIYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounsril uKII, WM )KU3HEHHBIA UK Ki1eTku. MaTepdaza u murto3. [Iponecchl, mporekatoniie B naTepdase. Permmkanus — peakuuss MaTpuaHOTO
cuareza J[HK. Crpoenme xpomocom. XpoMOCOMHBIM Hab0op — KapuoTun. JIUMIOWAHBIA W TalUIOMIHBIA XPOMOCOMHBIE HAOOpPBL. XPOMAaTHIBI.
[{utonornyeckre OCHOBBI Pa3MHOKEHHUS U UHIMBUYAIbHOTO PAa3BUTHUSI OPTaHU3MOB.

Henenne knetkn — muto3. Ctaguu muto3a. [Iporecchl, mpoucxoasiue Ha pa3HbIX CTAAUSIX MUTO3a. BHOTOTHYEeCKiT CMBICT MUTO3A.

[Tporpammupyemasi THOENH KIETKH — aromnTo3.

DopMBbI Pa3MHOKEHHSI OPTAaHU3MOB: OecIioioe 1 moJioBoe. Buapl 6ecronoro pasMHOKEHHUS: JIEJICHUE HAJIBOE, TTOYKOBAHUE OJHO- U MHOTOKJIETOUHBIX,
CHopoo0Opa3oBaHue, BETeTaTUBHOE pa3MHOKeHUeE. VICKycCcTBEHHOE KIIOHUPOBAHNE OPTAaHU3MOB, €r0 3HaU€HUE JIJIS1 CEJIEKIIUU.

[TonoBoe pazMHOXKEHHE, €70 OTIINYHUS OT OECIOIOrO.

Meiios. Cranuu meiio3a. [Iporieccel, mpoucxoasamme Ha cragusx meios3a. [loBegerune xpomocoM B meriose. Kpoccunrosep. bronornyueckuii cMpIc
3Ha4YE€HHE Meio3a.

l"ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KMBOTHBIX. [10JI0BBIC Kemne3bl: CeMEHHUKHA U suuHUKH. OOpa3oBaHHE W Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (crepMaTo3ou, SHIEeKIeTKa) — criepMaroreHe3 u oBoreHe3d. OCOOEHHOCTH CTPOEHHUs SHIEKIETOK W crepMaTo30uJ0B. OII0J0TBOpPEHHE.
[TapTrenorenes.

NunuBuayanpHOE pa3Buthe (OHTOreHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpUOTEHE3). DTallbl YMOPHOHAIHHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTH BIX:
npoOseHue, racTpysius, opradorenes. [loctamOpronansHoe pazBuTHe. THUITBI TOCTIMOPHOHAIBHOTO PA3BUTHS: TIPSIMO €, HeTIpsiMoe (JIMYMHOYHOE). BrusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (GaKTOPHI, CIOCOOHBIE BBI3BIBATh BPOKIEHHBIE YPOICTBA.

Poct u pazButue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH, CTaIuN Pa3BUTHUS.

JdemoncTpaumnu:

Tabmuipl u cxembl: «DopMbl pa3sMHOKEHHS OPTaHU3MOBY», «J[BOMHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX pacTeHHil», «BereraruBHoe pa3MHOKeHUE
pacteHuit», «/lenenue kimetku OGaktepuit», «CTpOCHHE TOJOBBIX KIETOK», «CTpoeHue xpoMocombl», «Kierounsrii nukmy, «Pemmukanus JTHK», «Mutosy,
«Meiio3», «lIpsmoe u HenpsAMoe pa3BUTHE, «] 'aMeTOreHe3 y MIIEKOIUTAIOUIMX U YeI0BeKa», « OCHOBHbBIE CTAU OHTOT€HE3a».

O6opynoBaHue: MHUKPOCKOI, MUKporpenapatsl «CriepMaTo30U/Ibl MIIEKOMUTAIOMIETO», «SliIekneTka miekonuraomero», «KapuoknHes B KieTkax
KOpeIlKa JTyKa», MarHuTHas MoJieNb-anmiukanus «Jlenenue xkierkuy, moaens JJHK, mogens meTadazHnoit XxpoMOCOMBI.

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

JlaboparopHnas padota Ne 3. «Habmroienue MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKpOIIpernapaTaxy.

JlaboparopHas padota Ne 4. «M3ydyeHne CTpOeHUs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOTIpENapaTaxy.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHM3MOB.



[Ipenmer u 3amaum reHeTUKH. VIcTopusi pa3BUTHS TeHETHKH. POJIb IIUTOJIOTHMM W SMOPHOJIOTHH B CTAHOBJICHHHM TEHETUKU. BKiam poccHilckux u
3apyO0eKHBIX YYEHBIX B Pa3BUTHE TEHETUKH. MeTOAbl TeHETUKU (THOPHUIOJIOTHYECKUN, IUTOTCHETUYCCKUH, MOJEKYISIpHO-TeHeTHYecKuil). OCHOBHBIC
FEHETHUYECKUE MOHATUA. ['eHeTnuecKass CHMBOJIMKA, UCIIOJIb3yeEMas B CXEMaxX CKPEILIMBAaHUIA.

3aKOHOMEPHOCTH HACJICIOBAHUS MPU3HAKOB, ycTaHOBJICHHBIE ['. Menaenem. MoHOTHOPHIHOE CKpEIIUBaHUE. 3aKOH eINHO00pa3wsi THOPHUIOB TIEPBOTO
nokoseHus. [TpaBuino noMuHUpoBaHMs. 3aKOH paclierieHus Mpru3HakoB. [ umore3a unctoTsl ramert. [losHOE ¥ HEMOJTHOE TOMUHUPOBAHUE.

JuruOpugHoe CcKpemmBaHWe. 3aKOH HE3aBHCHMOTO HACIEJAOBAaHUS TNPHU3HAKOB. LlMTOreHEeTHMYECKWe OCHOBBI JUTHOPHIHOTO CKpCIIMBAHUS.
Ananu3upyromiee cKkpenuBanue. Vcmonp30BaHne aHATH3UPYIOIIETO CKPEITUBAHUS JIJISl OTIPEACTICHHSI TEHOTHITA OCOOH.

CuerieHHOe HacienoBanue npuzHakoB. Pabora T. Moprana mo cuenjieHHOMY HaclIeIOBaHHMIO T€HOB. HapyineHue cuernsieHusi TeHOB B pe3yibTaTe
KPOCCHHIOBEpA.

XpOMOCOMHAasi TEOPUS HACIEACTBEHHOCTHU. | €HeTHYECKUE KapThI.

I'enernka nona. XpoMOCOMHOE OTIpeACIICHUE o1a. AyTOCOMBI U MOJIOBBIE XpOMOCOMBI. [ OMOTramMeTHbIE U TeTeporaMeTHbie Oprann3Mel. HacienoBanue
MPU3HAKOB, CUEIJICHHBIX C TTOJIOM.

N3MenunBOCTh. BHbl M3MEHUYMBOCTH: HEHACIEICTBEHHAs M HACIEACTBEHHasA. Poib cpelbl B HEHACIIEACTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTUKA
MO (DUKAITMOHHOW M3MEHUMBOCTU. BapuaimoHHbIN psii M BapuaniMoHHas kKpuBas. Hopma peakinu npusHaka. KonnmuecTBeHHBIE M KQU€CTBEHHBIC TTPU3HAKH
1 uX HopMa peakiuu. CBolicTBa MOIM(DUKAIIMOHHON U3MEHUNBOCTH.

HacnenactBennas, uam TeHOTUIIMYECKAs, U3MEHYMBOCTh. KoMOWHATHBHAS W3MEHYMBOCTh. MeEW03 M TOJOBOW MPOIECC — OCHOBA KOMOWHATHBHOMW
M3MEHYMBOCTH. MyTaliMoHHasi U3MeHUMBOCTh. Kiaccudukaius Myranuii: reHHble, XpOMOCOMHBIE, TeHOMHBIE. YacToTa U NpuYuHbl MyTanuil. MyrareHHbIe
(akTopbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HacieAcTBeHHOU n3MeHnuuBoctu H. 1. Basuona.

BuesnepHas HacneACTBEHHOCTh U U3MEHUYHUBOCTD.

I'enetnka uenoBeka. Kapumotmn uemoBeka. OCHOBHBIE METOABI TEHETUKH YEJIOBEKA: TCHEAIOTMYECKUH, OJM3HEIOBBIM, ITUTOTCHETUYCCKUH,
OMOXUMHUYECKHM, MOJICKYJISIpHO-TeHeTHUeCKHii. COBPEMEHHOE ONPE/ICICHIE TeHOTHIA: MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTHUITUPOBAHNE, B TOM YHCIIE C
nomotpto [TI[P-anamu3a. HacnencrBenHbie 3a001€BaHUs YEJIOBEKA: TeHHBIE 00JI€3HM, OOJIE3HH C HACIEICTBEHHOW MPEAPaCIoOKEHHOCThIO, XPOMOCOMHBIE
6ose3an. CoMaTuyeckue U reHepaTuBHbIe MyTamuu. CTBOJIOBbIE KIEeTKU. [IpuHIUIIBI 310poBOro oOpa3a >KM3HU, NUArHOCTHUKU, MPOPUIAKTUKH U JICUCHUS
TeHETUYCCKUX OoJie3Held. MeauKo-TeHeTUYeCKOe KOHCYJIbTHPOBAHHUE. 3HAUYCHHUE MEIUIIMHCKOW TeHETHKH B TPEIOTBPAIICHUU W JICUEHWH TEHETHYECKHX
3a00J1€BaHM YEIOBEKA.

JdemoncTpaumnu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeen-Pecosckuii, H. 1. BaBumos.

Tabmuupl U cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHHE M €0 IMTOICHETHYECKAas OCHOBA», «3aKOH PACIICIUICHUS W €ro IUTOTCHETHYeCKas OCHOBAY,
«3aKOH 4YHCTOTBHI TameT», «JlurubpumHoe ckpenuBanue», «LlUTOIOrHYECKHE OCHOBBI JUTHOPHUIHOTO CKpeIIuBaHusI», «Meilo3», «B3aumoueiicTBue
aJUICJIbHBIX T€HOBY, «I'€HETHYECKNE KapThl PAaCTEHUH, )KUBOTHBIX U YEJIOBEKa», «I 'eHeTHKa moJsa», «3aKOHOMEPHOCTH HACIEOBaHMS, CICINICHHOTO C TIOJIOM,
«KapuoTunsl yenoBeka U >KUBOTHBIX», «Bunbsl u3ameHunBocTH», «MoaudukaoHHas U3MEHUYUBOCThY, «HacnenoBanue pesyc-pakropa», «['eHeTuka rpymnn
KpoBW», «MyTaluoHHasi U3MEHYUBOCTbY.

O6opynoBanue: MoAenu-anIuMKanuu «MoHOTHOpUIHOE CKpelnuBanuey, «HemnoaHoe noMmuHupoBanuey, «/luruOpunnoe ckpeuuBanuey, «llepexpéct
XpOMOCOMY, MUKPOCKOII U MUKpoTtipenapaT «Jpo3oduna» (Hopma, Myraruu GopMbl KPUILEB U OKpPACKH Tena), repoapuit «I'opox moceBHOM».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaboparopHas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUTHOTO U AUTUOPUTHOTO CKPEIIMBAHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOIIpEnapaTaxy».
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JIaGopatopHas padota Ne 6. «/3ydenne MoIupUKAITMOHHON H3MEHUYMBOCTH, TOCTPOSHUE BAPHAITMOHHOTO PsiJia M BAPHALMOHHOM KPUBOI.

JIaGopatopHnast pabora Ne 7. «AHanu3 MyTanuid y Apo30(uisl Ha TOTOBBIX MUKpOIIpenapaTaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBiieHUE U aHAJIM3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka W Ipolecc. 3apoKJIeHHUE celeKIMu U aoMmecTukanus. Yuenue H. M. BaBuwioBa o meHTpax NpOUCXOKJIEHUS U MHOTo0Opa3us
KYJIbTYPHBIX pacTeHUN. LIeHTpbI NpOUCX0KIEHUS TOMAIIHUX )KUBOTHBIX. COPT, OPOAA, IITAMM.

CoBpemMeHHbIE METOAbl CeleKIUU. MaccoBbli M HUHAMBUAYAJIbHBIM OTOOpHI B CEJIEKIMM pacTeHUH M HKUBOTHBIX. OIlIEHKAa JKCTepbepa.
bnuskoponcTBeHHOE cKkpemrBaHue — MHOpuAMHr. Yucras nunus. CkpemyBaHue 4HCThIX JuHUM. ['ereposuc, wim rubpuanas cuna. HeponctBeHHoe
ckpemmBanue — ayropuauar. Otaanéunas rubpunusanus u e€ ycrnexu. VICKycCTBEHHBIN MyTareHe3 W IMOJy4eHUE IMOJUIIIONA0B. JlOCTHKEHHS CENeKIN U
pacTeHUi, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorust kak oTpacib Npou3BojAcTBa. ['eHHas mHxkeHepus. Jtanbl co3aanus pekomouHantHoi JIHK u TpancrenHsix opranusmoB. Knerounas
uHxeHepus. KierouHnele KynbTypbl. MUKpPOKJIOHAIbHOE pa3MHOXKEHHE pacTeHud. KiloHupoBaHuE BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIHCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKUE U dTHUecKue mpodsneMbl. MO — renernuecku Mou(ULIMPOBAHHBIE OPraHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. Y. Basuiios, . B. Muuypus, I'. JI. Kapnieuenko, M. @. I1BaHoB.

Tabmumpel u cxembl: kapra «LleHTpBl NPOMCXOXKIACHUS UM MHOrooOpa3usi KyJabTYpHBIX pacTeHuit», «llopoapl goMammHHX KUBOTHBIX», «CopTa
KYJIbTYPHBIX pacTeHuit», «Otnanéunas rudpuansanus», «Padbotel akagemMuka M. @. UBanoBay, «llonumnonaus», «O0beKThl OMOTEXHOIOTUNY, «KIeTouHble
KYJIbTYpbI U KJIOHUPOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

O06opynoBaHue: MYJISKU TUI0I0B U KOPHEIUIOA0B JUKUX ()OPM U KYJIBTYPHBIX COPTOB pacTeHHi, repOapuii «CenbCKOX0351CTBEHHbIE PACTEHUS.

JlaGopaTopHble M IpaKTH4YecKue padoTbi:

Okckypeusi «OCHOBHBIE METOABI W JOCTHIKEHMsI CEJIEKIMM pacTeHUH U JKMBOTHBIX (Ha CEJIEKLMOHHYIO CTaHIUIO, IUIEMEHHYI (epMmy,
COPTOUCTIBITATENNbHBIM Y4acTOK, B TEIUIMYHOE X035 CTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOI'O LIEHTPA).

11 KJIACC
11 KJIACC

Tema 1. DBoJIOUOHHAS OMOJIOTHSA.

[IpennochlIki BO3HUKHOBEHHUS HBOJIIOLMOHHONW TEOpUHU. DBOJIIOLMOHHAS Teopuss U e€ Mecto B Ouosiornu. BnusHUE 5BOJIIONUMOHHON TEOpUM Ha
pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CunerenbcTBa 3BoJtonud. [laneoHToNOrHYECKUE: MOCIEAOBATEIFHOCTh MOSBICHUS BUJIOB B MAJICOHTOJIOTMYECKON JIETOMUCH, EPEeX0HbIe (OPMBIL.
buoreorpaduueckue: cxoacTBo u paznuuue GpayH u Gprop MaTEPUKOB U OCTPOBOB.

DOMOpPHUOJIOTHYECKHE: CXOJCTBA U Pa3InyUs SMOPUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTENHHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHATOTHYHbBIE,
pyIUMEHTapHBIE OPTraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOACTBO MEXaHU3MOB HACIEACTBEHHOCTH U OCHOBHBIX METa00IMYECKUX MyTeil y BceX
OpraHU3MOB.

Opomtoimonnas teopust Y. Jlapsuna. [Ipennochuiku BOHUKHOBEHHUS JapBHHH3MA. J[BIKYIIME CHIIBI ABOJIOUMU BHUJOB MO JlapBuHY (M30BITOUHOE
Pa3MHOKEHHE TTPU OTPAHUUEHHOCTH PECYPCOB, HEONpeaeEHHAs H3MEHUYUBOCTh, 00pb0a 3a CyIeCTBOBAaHHUE, €CTECTBEHHBINH 0TOOD).

Cunrernueckas Teopust sBoonnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.



Muxkposomtonus. [Tomynsanus kak equHUIa BUAA U 3BOJIIOLUY.

JBwxymnie cuibl ((pakTopel) 3BONIOLMK BHIOB B MpHpoje. MyTanuOHHBIN Mponecc U KOMOMHATUBHAS W3MEHYHBOCTH. llomynsnnoHHbIE BOJHBI U
npeii reroB. V3omsmus u MUTpanus.

EctecTBennslit 0T060p — Hanpasistonuil Gpakrop spostormu. @opMbl €CTECTBEHHOTO 0TOOPA.

[Tprcnoco6IeHHOCTh OPTaHU3MOB KaK pe3yibTaT 3BOJIOHH. [IpuMeps! mpucnocobaeHnii y opranu3mMoB. ApoMop(o3bl U UANOATAIITAIIUH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHOBHBIE ()OPMBI BUI000pa30BaHUS: T€OTpadHIECKOe, IKOIOTHIECKOE.

Maxkposodrorust. @opMbl 5BOJIIONNH: (PUIETHYECKast, AUBEPTEHTHAsI, KOHBEPTeHTHAs, MapayuieabHas. HeoOpaTHMOCTh SBOIIOIIH.

[IpoucxoxxaeHue oT HecleUaIN3UPOBaHHBIX MpeakoB. [Iporpeccupyromas cnenuanu3anus. AganTuBHask pagualys.

JdemoHcTpaumuu:

[Toptpetst: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mromiep, A. H. CeBepros.

Tabmuipl n cxembl: «Pa3BuTre opraHMYecKOro Mupa Ha 3emiie», «3apOoJblllid MMO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «PopMbl 00pbOBI 3a
cyuiecTBoBaHue», «EctecTBeHHBI 0TOOp», «MHOrooOpasue copToB pacTeHMiD», «MHoroodpasue mopojJ KUBOTHbIX», «llomymsauuny», «MyTannoHHas
U3MEHYUBOCTHY, «ApoMopdo3s», «Mnuoamantamumy, «O0mas nereHepanus», «JBuxyiue cuiibl 3Bosonuny, «Kapra-cxema mapmpyra nyremectBus Y.
Hapsunay, «bopr0a 3a cymectBoBanue», «IIpucmocobieHHOCTs OpraHnu3MoBy, «l eorpaduueckoe BHI000pa3oBaHueEy, « IKOJOTHIESCKOE BUI000p a30BAHUEC.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPAacKu, HAOOp MIJIOJ0B U CeMsIH, KoJuIeKIus «IIpumepsl 3alUTHBIX TPUCIIOCOOIeHN
y JKUBOTHBIX», MOJieIb «OCHOBHBIE HapaBJIE€HUS 3BOJIIOLUNY, 00bEMHAas MoeNb «CTpOeHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaduueckas kapra mupa, KoJuleKIus «@POpMBbI COXpaHHOCTH HCKONAEMbIX XUBOTHBIX M pacTeHui», mojenb anmiukanus «llepexpéct
XpOMOCOMY, BIaXHble mpenapathl «Pa3BuTtue Hacekomoro», «Pa3Butue nsarymku», Mukpomnpenapat «/posoduna» (Hopma, Myrauuu (HOpMbl KpbUIbEB U
OKpacKH Tena).

JlaGopaTopHble M IpaKTH4YecKue padoTbi:

JlabopaTtopnas padora Ne 1. «CpaBHeHHE BUIOB MO0 MOP(OIOTHIECKOMY KPUTEPHIO».

JlabopaTtopHnas pabota Ne 2. «Onucanue MpuCoCOOJICHHOCTH OPraHu3Ma M €€ OTHOCUTEIBHOTO XapakTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE )KU3HU HA 3emuie.

JloHayuHble TIPEICTABJICHUS O 3apOXKACHUU >KU3HHU. HaydHble rUnmoTe3sl BOSHUKHOBEHMS KM3HU Ha 3emiie: abuMoreHe3 M MaHcrnepMus. XUMHUYECKast
HBOIONMS. AOMOTEHHBIM CHHTE3 OPraHMYeCKUX BEIIECTB M3 HEOPraHMYeCKHUX. DKCIEPUMEHTAIbHOE MOATBEP)KICHHUE XUMHUYECKOH 3Bosonnu. HauanbHbie
sTanbl Ouonoruueckoil spomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKH U MX
3BOJOLUS. POPMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

Pa3BuTne xu3Hu Ha 3emie mo 3pam u nepuonam. Kartapxei. Apxelickas u mporeposoiickas spbl. [laneosoiickas spa u e€ mepuoabl: KeMOPHUIICKUH,
OPJIOBUKCKUU, CUITYPUICKUM, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3zo3oiickas 3pa u €€ Mepuoibl: TPUACOBBIN, IOPCKUNA, MEJIOBOM.

Kaiino3zoiickas spa u €€ nepuo/ipl: MajeoreHOBbI, HEOr€HOBbIN, AaHTPOIIOTCHOBBIH.

XapakTepucTHKa KIMMaTa U TeoJoru4eckux mpoueccoB. OCHOBHBIE 3TaIlbl SBOJIOIUU PACTUTEIHLHOTO U )KMBOTHOTO MUpa. ApoMopdo3sl y pacTeHuit u
XKUBOTHBIX. [losiBIIEHME, paclBET U BBIMUPAHUE TPYII AKUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro MMpa Kak OTpaxeHHe 3BOIONUH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OBoJIOLMs 4YeloBeKa. AHTPOIOJIOTHSA KaK Hayka. Pa3BuTue NpeACTaBIEHUH O NPOUCXOXKIECHUU YeloBeKa. MeTonpl M3ydeHHUs aHTPOIIOTEHe3a.
CxoacTBa M pa3anyMsl YEJIOBEKa U )KMBOTHBIX. CHCTEMATUUYECKOE MOJI0KEHHUE YEJIOBEKA.
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JBmxymiie cuibl (Gakropbl) aHTporioreHe3a. HaciencTBeHHas H3MEHUMBOCTh M €CTECTBEHHBIH 0TOOpP. OOIIecTBEeHHBINH 00pa3 KU3HH, U3TOTOBICHHE
Opyauil TpyJa, MBIIIJIEHUE, PEYb.

OcHOBHBIE CTaJIMU M BETBH 3BOJIIOLIMU YEJIOBEKA: aBcTpajonuteku, Yemnosek ymensiid, Yenosek npsmoxoasimuid, Yenosek HeaHaepTanbCkuid, YemoBek
pa3yMHbIid. Haxo1ku MCKOIMIaeMbIX OCTATKOB, BPEMsI CYIIIECTBOBAHMS, 00JIACTh PACIPOCTPAHEHNUs, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €eBpoIeonIHas (eBpa3uiickasi), HErpo-aBCcTpajloniHas (IKBaTOpuaibHas), MOHIOJIONAHAsA (a3UaTCKO-
amepukaHckas). UepTbl NpUCHOCOOIEHHOCTH IPEICTaBUTENEH 4YEIOBEYECKMX pac K YCIOBHUSAM cyllecTBoBaHUA. EnuHCTBO uenoBeueckux pac. Kpurtuka
pacusma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. [1actep, A. U. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuubl u cxembl: «Bo3nukHoBeHne CoOJHEYHOU cUCTeMbl», «Pa3BuTHE opraHumdeckoro mupa», «PacturtenpHas kieTka», «KUBOTHas KIETKay,
«[IpokapuoTtuueckas kiaeTka», «CoBpeMeHHasi CUCTeMa OpraHn4eckoro Mupay», «CpaBHEeHHUE aHATOMUYECKUX YEPT CTPOEHUS YeJIOBEKa U YeI0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MaJlCOHTOJIOIMYECKUX HAXOJIOK IMpPEIKOB COBPEMEHHOTO ueoBekay, «JllpeBHeimue moau», «/IpesHue monu», «llepBbie
COBPEMEHHBIE JIIOJN», «YemoBeueckre pacb».

Ob6opynoBanue: mymspku «lIpoucxoxaenue yenoBeka» (OIOCThI aBCTPAJONMTEKa, MUTEKAHTPOIA, HEaHAEPTalblla, KPOMAHBOHIIA), CJIENKH WIN
M300paKeHUs] KaMEHHBIX OpYAWH NepBOOBITHOrO 4ejoBeKa (KaMHU-YOMIEpbI, pyOusa, ckpebdia), reoxpoHosorudeckas Taliuma, kojuiekius «Dopmbl
COXPAaHHOCTH MCKOIIaeMbIX KUBOTHBIX U PaCTECHUID.

JlabopaTopHble U NPaKTHYECKHE PadOThI:

[IpakTnueckas padorta Ne 1. «/3yuenue uckonaeMbpIx OCTaTKOB PACTEHUH U )KMBOTHBIX B KOJUIEKLIHAX).

DKCKypcHs «IBOIONUS OPTaHUYECKOT0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WU KPaeBEIUECKUN My3el).

Tema 3. Opranusmbl U OKpY:KaOIIas cpeaa.

DKOJIOTHSI KAaK Hayka. 3aJadyd M pa3feibl 3KOJIOTMH. METOHbl AKOJOTMYECKUX HCCIENOBAaHUNA. DKOJOTHMYECKOE€ MHUPOBO33PEHHE COBPEMEHHOIO
YEJI0BEKa.

Cpenpl oOuTaHus OPraHU3MOB: BOJ/IHAs, HA3EMHO-BO3/1YyIlIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAs.

Okonoruueckue Qaxtopel. Kiaccudukanus skonoruueckux (pakTopoB: abMOTHYECKHE, OMOTHYECKHUE W aHTpoNoreHHble. JlelicTBHE SKOJIOTHYECKUX
(hakTOpOB HA OPraHU3MBI.

Abunotuueckue (GakToOpbl: CBET, TEMIEparypa, BiakHOCTb. PoronepuoansM. [IpucnocobiaeHuss opraHu3MoB K JIEHCTBUIO aOMOTHYECKUX (aKTOPOB.
buonornueckue puT™msl.

buotnueckue dakropsl. Buabl OGMOTHYECKHX B3aUMOJEHUCTBUN: KOHKYPEHIIMS, XUIIHUYECTBO, cuMOHO3 U ero ¢opmel. [lapasutusm, koomeparus,
MyTyaJu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HaXJICOHUMUYECTBO). AMEHCAN3M, HEUTpanu3M. 3HadyeHHe OMOTHUYECKUX B3aUMOJICHCTBUMN AJISl CYIIe CTBOBAHUS
OpPraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU NOMyIsiuu. OCHOBHBIE MMOKAa3aTeId MOIYJSLUU: YHUCIEHHOCTh, MIIOTHOCTb, POXKIa€MOCTh, CMEPTHOCTb, MPUPOCT,
Murpanus. JJuHaMuKa YUCIECHHOCTH MONYJISLUUU U €€ PEeryIsIIusl.

JdeMoHcTpanum:

IToptpetsi: A. I'ymOonbar, K. ®@. Pynbe, 3. I'ekkens.

Tabmuis! u cxemsl: kapta «[Ipuponnsie 30Hb1 3emmauy, «Cpenbl 00UTaHUs OpraHu3MOBY, «Dotonepuoansmy, «llomynauuny, «3aKOHOMEPHOCTH POCTa
YHCIEHHOCTH MOMyNnsauuu uHpysopun-tydenbkny, «[lumeBsie nemm».
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JlaGopaTopHble U NPpaKTHYeCKHE PadoThI:

JIaboparopuas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTaAHUS.

JIaGopatopHnas pabota Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «[1oac4€T IUIOTHOCTH MOMYJISILMNA Pa3HBIX BUIAOB PACTCHHUI».

Tema 4. Coo01ecTBa U IK0OJIOrHYeCKHE CHCTEMBI.

CoobmecTBo oprann3MoB — OnorneHo3. CTpyKTypbl OMOIIEHO3a: BUAOBAs, MPOCTPAHCTBEHHAs, Tpodudeckas (mumeBas). Buasi-nomuHanTel. CBsI3U B
onoreHose.

Okonorndyeckue cucteMbl (9kocucrembl). [lonarne 06 skocucreme u OmoreoneHo3e. PYHKIMOHAIBHBIE KOMIIOHEHTBI AKOCHUCTEMBI: MPOYIICHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BeImecTB U MOTOK PHEPTUU B 3KOcUcTeMe. Tpoduueckue (MHUIIEBbIe) YPOBHU dKOCUCTEMBI. [IuieBbie nenu u ceru.
OCHOBHBIE TIOKA3aTEeNM KOCHUCTEMBI: OMoMacca, MPOAYKIHS. JKOJOTUYECKAE THPAMHIBI TPOIYKINU, YUCICHHOCTH, OMoMacchl. CBOMCTBA IKOCHCTEM:
YCTOMYMBOCTB, CAaMOpEryJisiius, pazsutue. Cykmeccus.

[TpupoHBIE 5KOCUCTEMBI. DKOCHCTEMBI 03€P M PeK. DKOCUCTEMA XBOWHOTO MJIM IIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBL. BHOJIOTHYECKOe M XO3SHCTBEHHOE 3HAUEHUE arpPOIKOCHCTEM B YPOOIKOCHUCTEM.

buopasnoobOpasue kak pakTop ycroitunBocTH 3kocucteM. CoxpaHeHHe OMOJOTHYeCcKOro pa3HooOpasust Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uochepe. I'panutpl, coctaB u cTpykrypa 6uocdepst. Kusoe BemiectBo u ero ¢pyakiuu. OcobeHHoctn onocdepsl Kak
rJI00aTbHOM SKOCHCTEMBI. JIMHAMUYeCKOe paBHOBECHE B 0OpaTHas CBsI3b B Orocdepe.

KpyroBopoTsl BemiecTs U OMOre0XMMHUECKHE UKIIBI AJIEMEHTOB (Yriaepoaa, a30Ta). 30HaAIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B 6buochepe 3emiin. AHTPOTIOTeHHbIE U3MEHEHUs B Ouocdepe. ['modanbHbIe 3KOJI0rn4eckue mpoOIeMbl.

CocymectBoBaHne npupoabl uU denoBedecTBa. CoxpaHeHHe Ouopa3HOOOpa3usi Kak OCHOBa ycTouuBocTH Ouocepbl. OCHOBAa pPALMOHAIBHOTO
yIpaBJIEHUS IPUPOAHBIMU PECYPCAMHU U MX MCIIOJIb30BaHKE. JJOCTHKEHNs: OMOJIOTUU U OXpaHa MPUPOJIBL.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuupel u cxemsl: «llumessle nenm», «buomeno3: cocraB u crpykrypay, «lIpupoanble coobuiectBa», «llenmum mnuTaHus», «IKOJIOTHYECKaAs
nupamuaa», «buocdepa u denoBek», «IKOCUCTEMA IIMPOKOJIUCTBEHHOIO Jeca», «IKOCUCTeMa XBOMHOTo jeca», «buoieHo3 Bojgoémay, «ArponeHo3»,
«I[IpumMepHbIE aHTPONOTE€HHBIE BO3JEUCTBUS Ha HPUPOAY», «BakHeiIlne MCTOUHMKHU 3arps3HEHHs BO3AyXa U TPYHTOBBIX Boa», «llouBa — BaxkHeMIas
cocraBisomas ouocheps», «Dakropsl nerpananuu 1nousy», «llapHukoBslll pdekT», «DaKkTopbl pagMOAaKTUBHOIO 3arpsizHeHus ouocdeps», «OOmas
CTpyKTypa 6uocgeps», «Pacnpoctpanenue xu3Hu B 6uocdeper, «O30HOBBIN 3kpaH Ouocheps», «Kpyrosopor yriepona B 6uocdepe», «Kpyrosopor azora
B [IPUPOJIEN.

Ob6opynoBanue: Mojenb-anmuMkanus «Tunuusele OMOLIEHO3bI», repbapuil «PacturenbHble cooOmiecTBa», Koyekiuuu «buoneHos», «Bpenutenu
BAOXHEHIINX CEJIbCKOXO3AUCTBEHHBIX KYJIBTYp», repOapuu W KOJUIEKUMH PACTEHUH U JKMBOTHBIX, NPUHAAJIEKAIIME K PAa3HBIM 3KOJOIMUYECKHM TIpyIIaM
onHoro Buzaa, KpacHas kaura Poccuiickoit @enepannu, H300pakeHus: OXpaHsIeMbIX BUI0B PACTEHUN U HKUBOTHBIX.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MM HA BA30BOM YPOBHE CPEJJHEI'O OBILIET'O
OBPA30OBAHUA

Cornacio ®I'OC COOQO, ycraHaBiuBarOTCS TpeOOBaHUs K pe3yabTaTaM OCBOCHHS OOYUYAIONIUMUCS TMPOTPaMM CpelHero oOmiero oOpa3oBaHWUS:
JIMYHOCTHBIM, MCTAIIPCAMCETHBIM U ITPCAMCTHDBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX PpE3y/IbTaTOB OCBOEHUS Mnpeamera «buosorus» BbIAEIEHBI CIEAYIOLUIUE COCTABJISIONIME: OCO3HAHHE OO0yYarolIMMMCS
pOCCI/II\/'ICKOI\/’I Fpa)I(I[aHCKOﬁ HICHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHUIO, CAMOCTOATCIBHOCTH U CaAMOOIPCACICHHUIO, HAJIMYUC MOTHBALIMH K O6yq€HHIO
OMOJIOTUH, IICJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHN JUYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPAIWIIUM DPA3BUT U
OMOJIOTMYECKOTr0 3HaHUS, TOTOBHOCTh U CIOCOOHOCTh OOy4arolUXCs PYKOBOJCTBOBATHCS B CBOEH JESATENBHOCTH LEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH,
MPUCYIIMMH cHCcTEME OMOJIOTMUECKOTO 00pa30BaHusl, HAIMYME 3KOJOTHYECKOI0 IPABOCO3HAHUS, CIIOCOOHOCTH CTAaBUThH 1I€JIM M CTPOUTD KU3HEH HbIE TJIAHBI.

JImaHOCTHEIE PE3YIbTAaThl OCBOCHUA IMPEAMCETA «bnonorus JOCTUT'AOTCS B €AIUMHCTBEC y‘I@6HOI7[ M BOCIIMTATEIBHOMN ACATCIIBHOCTHU B COOTBETCTBUU C
TPpaaAUIIUOHHBIMU pOCCHﬁCKHMH CONUOKYJIBbTYPHBIMH, HCTOPUUCCKUMHU N AYXOBHO-HPABCTBCHHLIMH HCHHOCTAMM, IMPUHATBIMU B 06H_IeCTBe InpaBujIaMu U
HOpPMaMHU TOBEJCHHS M CIIOCOOCTBYIOT TpPOIIECCAaM CaMOTIO3HAHHS, CAMOBOCIIUTAHHMS W CaMOPA3BUTHUS, PA3BUTHA BHYTPEHHEW TMO3UIMH JIMIHOCTH,
MaTpyuoTUu3Ma, YBAXCHHUA K 3aKOHY W MPaBOIOPAAKY, UYCIOBCKY Tpylda H CTApUIEMY IIOKOJCHHIO, B3aUMHOI'O YBAXCHUA, 6epe>1<H0ro OTHOIIIEHUSA K
KyJAbTYPHOMY HACJEAUIO U TPAAUIMSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit Denepanun, MpUpOJIE U OKP yKAKOIIEH cpee.

JIn4HOCTHBIE pe3yNlbTaThl OCBOEHHA Yy4yeOHOro mnpeamera «buosorus» JOKHBI OTpakaThb TOTOBHOCTb W CHOCOOHOCTH OOYy4YarolIuXcs
PYKOBOJCTBOBAThCSA CHOPMHUPOBAHHOW BHYTPCHHEH TMO3UIMEH JIUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OPHEHTAIMH, MO3UTHBHBIX BHYTPEHHUX YOCKICHU M,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM LIEHHOCTSIM POCCHIMCKOTO O0IIEeCTBa, pacHIMpPEHUE KU3HEHHOTO OMbITa M OMbITAa JESATEIbHOCTH B MpOIecce peau3aluu
OCHOBHBIX HalpaBJIEHUI BOCIIUTATEIbHON 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

c(OpMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMK 00yYaIOLIErocs Kak akTHBHOTO U OTBETCTBEHHOTO YJIeHa POCCUICKOTO OOIIeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SA3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOU NEATEILHOCTH MPHU CO3AAHUU YYEOHBIX MPOEKTOB, PEHICHUN Y4e€OHBIX U MO3HABATEJIbHBIX 3aJay, BHIIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OIPENEsITh COOCTBEHHYIO MO3UIUIO IO OTHOIICHHIO K SBJICHHUSIM COBPEMEHHOM JKU3HU U OOBSACHSATH e€;

YMEHHE YYUTHIBATb B CBOUX ACHCTBHUSIX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIOJEH C pa3sHBIMU YOEKICHHUSIMH, KYJIbTYPHBIMU
LEHHOCTSAMHU U COLIMATbHBIM MOJOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TPOIIECCE COBMECTHOTO BBIMOJHEHUS Y4E€OHBIX, MMO3HABATEIbHBIX M MCCIENOBATEIbCKUX 3a7ad, YBaXKUTEIHLHOTO
OTHOIICHUS K MHEHHUIO OTIMIOHEHTOB MPHU 00CYXIEHUU CIIOPHBIX BOMPOCOB OMOJIIOTUYECKOTO COACPKAHMUS,

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JIEATEIBbHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKON IPpaXKTIAHCKOM UICHTUYHOCTH, TATPUOTH3MA, YBAXKEHHS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Tiepen Po muHOIM,
TOpJIOCTH 32 CBOM Kpal, cBOt0 PoMHYy, CBOH S3bIK U KYJIBTYPY, IPOIUIOE U HACTOsIIIEe MHOITOHAIIMOHAIBHOTO Hapoaa Poccuu;
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LIEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACJIEANIO U MaMATHUKAM IIPUPOJIbI, JOCTHKEHUSAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OIIEHHMBATH BKJIAJ] POCCHMCKHUX YYEHBIX B CTAHOBJICHHME M Pa3BUTHE OMOJIOTMH, MOHMMAHUS 3HAYCHHs OWOJIOTHMH B MO3HAHMM 3aKOHOB
MIPUPO/IBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIEeCTBA;

uaenHas yoex1€HHOCTh, TOTOBHOCTD K CIY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEW POCCUIICKOTO HApO/1a;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIIEHUBATH CHUTYAIIUIO M IPUHUMATh OCO3HAHHBIC PEHICHUS, OPUEHTHPYSICh Ha MOPAIBHO -HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJIUTENSIM, CO3/IaHUI0 CEMbH HA OCHOBE OCO3HAHHOTO MPUHSTHS LIEHHOCTEH ceMeNHON KM3HU B COOTBETCTBUU C
TpaguuusaMu Hapoaos Pocenu;

4) 3cTeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECH Uif;

MMOHMMAaHKHE YMOLIMOHAIBHOTO BO3JAEHCTBUS HKUBOM MPUPOIBI U €€ IEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIJICHHE IIPOSBIISATH KaUeCTBA TBOPUECKOM JINYHOCTH;

5) ¢pusznueckoro BocnuTaHus, GOpMUPOBAHUSA KYJIbTYPbI 310POBbS 1 IMOLHMOHAILHOTO 0J1IATONOJIYYHA:

MOHMMaHWe M peanusalus 370poBoro M 0Oe3omacHOro ooOpasza JKU3HM (310pOBOE€ NHTAaHME, COOJIOJACHHE TUTHMEHMYECKUX MPaBUI U HOPM,
cOaJaHCUPOBAHHBIA PEXHUM 3aHATHI M OTAbIXA, peryispHas (u3nueckas aKTHUBHOCTBH), OEpeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHHS K
coOCcTBEeHHOMY (PU3UIECKOMY U TICUXUIECKOMY 37I0POBBIO;

MMOHUMAaHKe EHHOCTH MPAaBUJI MHAUBHIYyaIbHOTO U KOJUIEKTUBHOTO O€30MacHOTO NOBEACHUS B CUTYaLUAX, YTPOKAIOIIKX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE MOCIEACTBUIA U HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

FOTOBHOCTh K AQKTHUBHOM JI€ATENBHOCTH TEXHOJOTUYECKOM M COIMAIbHOM HANpaBICHHOCTH, CIIOCOOHOCTh WHUIMHPOBATH, IUIAHUPOBATH U
CaMOCTOSITEJIBHO BBIIIOJIHATH TAKYIO JAESTEIbHOCTD;

UHTEPEC K Pa3IUyHBIM cepaM NpodeccHOHAIBHON JesITeNbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyayliel mpodeccuu U peannu3oBbIBATH
cOOCTBEHHBIC KU3HEHHbBIEC TIJIaHBbI;

TOTOBHOCTH U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11e1eco00pa3Hoe OTHOIICHHE K MPUPOJE KaK UICTOYHHKY KH3HU Ha 3eMIie, OCHOBE €€ CyIeCTBOBaHUS;

MOBBIIICHUE YPOBHS SKOJOTMUECKON KyIbTYpbl: MPUOOPETEHHE OMbITA IJIAHHUPOBAHHS TMOCTYNKOB U OIEHKHM WX BO3MOXKHBIX TOCIEICTBUN IS
OKpYXaoLlel cpebl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIOCOOHOCTh HCHOJB30BaTh MPHOOpETaeMble NMpPU HU3YYEeHHUH OMOJIOIMM 3HAaHMS M YMEHMs NIpU pelleHHH NpoOjeM, CBS3aHHBIX C palOHAJIbHBIM
IIPUPOJIOTIOIIb30BaHKEM (COOI0IeHUE TPaBUII TOBEJICHUS B IIPUPO/IE, HAIIPABJICHHBIX HA COXPAHEHUE PAaBHOBECHS B SKOCUCTEMAX, OXpPaHy BHJIOB, SKOCUCTEM,
ouocdepsi);
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aKTHUBHOE HEMpUSATHE JCUCTBUH, MPUHOCSIIUX Bpell OKPYKAIOIIeW MPUPOIHON Cpele, YMEHHE MPOTHO3MPOBATH HEOIArONPHUSITHBIE KOJIOTUYECKHE
MIOCJIEJICTBUS NPEANPUHUMAEMBIX IEHCTBUIN U MPEAOTBPAILATh UX;

HaJIMYUE€ pa3BUTOTO SKOJIOTMUYECKOTO MBIIIJIEHHS, 3KOJOTMYECKOW KyJIbTYpbl, OIBITA JEATEIBHOCTH HKOJOTMYECKOW HAlpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCSI UMM B II03HABAaTEIbHONW, KOMMYHUKATUBHOM M COLMAIbHOM NPAKTHKE, FOTOBHOCTH K YYaCTUIO B IPAKTUYECKOW JESATEIBHOCTU
9KOJIOTMYECKOM HalpaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOLIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha
JHUAJIore KyJIbTYyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE SA3bIKOBOM U YMTATEIBCKOM KyJIbTYpPbI KaK CPEICTBA B3aUMOACHCTBUS MEX Y JIObMU U MIO3HAHUS MUPA;

MOHMMaHHe CHelU@UKU OMOJIOTUM KaK HayKH, OCO3HaHMs €€ poju B (GOPMUPOBAHMU PALMOHAIBHOIO HAYYHOT'O MBILIUICHHUS, CO3JaHUM LEIOCTHOTO
MpeJICTaBIeHHs] 00 OKpYXKAloIleM MHUpE KaK O €AMHCTBE IMPHUPOJIbI, YEJIOBEKa M 00IeCTBa, B MO3HAHUH MPUPOJAHBIX 3aKOHOMEPHOCTEW U pEelIeHUH IpobdiieM
COXpPaHEHHUs MIPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUYMMOCTH OHOJIOTMM JUIsl COBPEMEHHOM LMBWJIM3ALMU: OOECIEeYeHUsT HOBOTO YPOBHSI pa3BUTUS MEAWLIMHBIL, CO3/IaHUE
MEPCTIEKTUBHBIX OMOTEXHOJIOTHIA, CHOCOOHBIX pelIaTh PECYpCHbIE TPOOJIEMbI pa3BUTHUS YEIOBEUECTBA, IOMCKA ITyTeH BBIX0/1a U3 INI00ATBHBIX AKOJIOTHYECKUX
npoOsieM u obecrievyeHus rnepexo/ia K ycToi4uBOMY pa3BUTHIO, PAllHOHATBHOMY HUCIIOJIb30BaHUIO PUPOJHBIX PECYPCOB U (GOPMUPOBAHHIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyYEHHUH OHOJIOTMUECKUX 3HAHWM B LENSAX TMOBBIIIEHHsS] OOIIeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIpaMOTHOCTH, Kak
COCTaBHOM YacTu (GYHKIMOHAIBHON I'PaMOTHOCTH 0Oy4aromuxcs, popmMupyeMoit Ipu U3ydeHuu OHOJIOTUH;

MIOHMMaHHUE CYIIIHOCTH METOJ0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJb30BaTh MOJTy4aeMble 3HAHU I aHAIHU3a U
OOBSICHEHUS ABJICHUN OKPYXKAIOLIET0 MUPA U MPOUCXOAIINX B HEM MU3MEHEHUH, YMEHHE Jle1aTh 00O0CHOBAHHbIE 3aKJIFOUYEHUSI HA OCHOBE HAy4HBIX (DAKTOB U
UMEIOIINXCS JAHHBIX C LEJIbIO MOJYy4EeHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENBHO MCII0JIb30BaTh OMOIOIMUECKHE 3HAHUS JUIsl peIieHHs TPOOJIEM B peaIbHbIX KU3HEHHBIX CUTYaIHX;

OCO3HAHME LIEHHOCTU HAy4YHOM IESATEIbHOCTH, TOTOBHOCTh OCYILLECTBIIATh NPOEKTHYIO M HCCIEI0BATENIbCKYIO AEATEIbHOCTh MHIMBUAYAJIbHO M B
Ipynme;

TOTOBHOCTb M CHOCOOHOCTh K HENPEphIBHOMY OOpa30BaHMIO M €aMOOOPa30BaHUIO, K AKTMBHOMY IIOJYYEHHIO HOBBIX 3HAaHMM 1O OHOJOTMH B
COOTBETCTBUU C KU3HEHHBIMU IIOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3yabTaTbl OCBOEHHs yueOHOoro npeaMera «buonorus» BKIOYAKOT: 3HAYMMBbIE 11 (GOpMUPOBAHHSI MUPOBO33PEHHUS 00YyUYaIOIIMXCS
MEXIUCIMIIIIMHAPHbBIE (MEXIIPEIMETHbIE) O0LeHAayYHbIE TIOHATHUS, OTPaXKaroLUe 1eIOCTHOCTh HAyYHOW KapTHUHBI MUpPa U CHelu(UKY METO]0B MO3HAH M,
UCIOJb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHsl, sIBIEHHUE, MPOLECC, CUCTeMa, HAyYHbIH (AaKT, MPUHLMII, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HccieloBaHue, HaOIro/eHNe, U3MepeHHe, SKCIEpPUMEHT M JAPYTHX), YHHUBEpCajbHblEe ydeOHble NEHCTBHs (IIO03HaBaTeIbHbIE, KOMMYHUKATHBHbIE,
peryasTuBHble), oOecrneunBaromue ¢opMUpoBaHHe (YHKIHMOHAIBLHOW TPAMOTHOCTHM M COLMAIBHOM KOMIETEHIMM OOYydaroIIMUXcs, CIOCOOHOCTH
oOyyJaromuxcs: MCI0JIb30BaTh OCBOCHHbIE MEXAMCLUUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIe yueOHbIE JEWCTBUS B MO3HABATENIbHOU U
COLIMATIHOW IIPAKTHKE.
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MertanpeaMeTHbIie pe3yIbTaThl OCBOSHHS IIPOTPAaMMBI CPETHETO 001Ier0 00pa30BaHus JOKHBI OTPaXKaTh:

OgJajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /I CTBUSIMM:

1) 6a3oBble JIOrMYeCKHe AeHCTBHS:

CaMOCTOSITEJILHO (POPMYIHPOBATh U aKTyalIn3UpOBaTh MIpolieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

HCI0JIb30BATh MPU OCBOCHMM 3HAHUM MPHUEMBI JIOTUYECKOTO MBILUIEHUS (aHAINW3a, CUHTE3a, CPaBHEHUs, Kilaccudukauuu, o000IIeH ), pacKpbIBaTh
CMBICIT OMOJIOTUYECKUX MTOHATUH (BBIIAEIATh UX XapaKTEepHbIE IPU3HAKHU, YCTAHABIUBATh CBS3H C IPYTMMHU MOHATUSIMU);

ONPpCACIIATD LCIIN ACATCIIBHOCTH, 3a/laBasd MapaMETpPbl U KPUTCPHUHN UX JOCTUIKCHUA, COOTHOCUTL PE3YJIbTAThI ACATCIbHOCTH C IIOCTABJICHHBIMHA LECIISIMU,

MCIIOJIb30BaTh OMOJIOTHYECKUE TIOHATHS J1s1 00bSICHEHHS (PAKTOB M SBJICHUN )KUBOM MTPUPOIBI;

CTPOUTDH JIOTHYCCKUEC PACCYXKIACHUSA (I/IHIIYKTI/IBHI)IC, ACAYKTUBHBIC, 1O aHaJIOFI/II/I), BBIABJIATE 3aKOHOMCEPHOCTH W IPOTUBOPCHUUS B paCcCMaTpUBACMBIX
SIBJICHUAX, (1)OpMYJ'II/Ip0BaTI> BBIBOJBI U 3aKJIFOUYCHU A,

IMPUMCHATb CXEMHO-MOACIIBHBIC CPEACTBA MJIA MPEACTABICHUA CYHICCTBECHHBIX CBSI3€H M OTHOIIICHUH B HN3y4aCMBIX OHMOJIOTHYECKHUX 06"I>GKTaX, a TaKXKeE
MIPOTUBOPEYUI Pa3HOTO POJA, BBISIBICHHBIX B Pa3IMYHBIX HHPOPMAIIUOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH pelIeHHs MPoOIeMbl C YIETOM aHaIM3a UMEIOLIUXCS MaTEpUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B ACATCIIBHOCTD, OLICHUBATHL COOTBETCTBUC PE3YIIBTATOB LEIAM, OLICHUBATh PUCKU HOCHG}ICTBI/Iﬁ ACATCIBbHOCTH,

KOOPJIMHUPOBATH U BBIMIOJIHATH PAa0OTY B YCIOBHSX peaIbHOT0, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJACHCTBHS;

Ppa3BUBaATh KPCATHUBHOC MBIIIJICHUEC MIPU PCIICHHUUN JKU3HCHHBIX HpO6J'IeM.

2) 6a3oBbIe HCCIeA0BATEbCKHE NeiiCTBUS:

BJIAJACTh HaBbIKaMU y‘-Ie6HO-I/ICCJ'Ie)IOBaTeJ'IBCKOI\/II n HpOCKTHOfI ACATCIIBHOCTH, HAaBBIKAMH Pa3pCUHICHUA HpO6J’IeM, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOSTEIIFHOMY ITOMCKY METOJIOB PEIICHHS IPAKTUIECKUX 33/1a4, IPUMECHEHHIO PA3IMYHBIX METOAOB ITIO3HAHUS;

UCTIONIb30BATh PA3JIMYHbIC BUIBI JEATEIFHOCTH 1O MOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIIpPETalny, NpeoOpa3oBaHUIO M MPUMEHEHHIO B y4eOHBIX
CHUTYaIHsIX, B TOM YHCJIE IPU CO3AaHUH YIEOHBIX M COIUAIBHBIX IIPOEKTOB;

(bopMHpOBaTh HAYYHBII THUI MBIIICHNS, BJIaeTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU IMTOHATUSIMA ¥ METO/IaMH;

CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 3a7]a4H B 00Pa30BaTEIbHOM ACATEIBHOCTH 1 )KU3HEHHBIX CHTYaIHSIX;

BBISIBIISITH TIPUYMHHO-CIIEJICTBEHHBIE CBSI3M U aKTyalIM3UPOBATh 33/1a4y, BBIJBUTaTh THIOTE3Yy €€ peIleHHs, HaXOAUTh apryMEHTHI JUIs JI0Ka3aTelbCTBa
CBOUX YTBEPI)KJCHUI, 3a]]aBaTh apaMeTPhl U KPUTEPHH PELICHUS;

aHAIM3UPOBATH MOIYYCHHBIC B XOJ€ PEIICHUS 33a4d PEe3yNbTaThl, KpUTUYECKH OLIEHHBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHTYaIlHsIM, OLICHUBATh IPUOOPETEHHBII OTIBIT;

OCYIIECTBIISTH LIEJIEHANIPABIICHHBIN MOUCK IEPEHOCA CPEIICTB U CIIOCOOOB JEHCTBHSA B MPO(ECCHOHABHYIO CPENY;

YMETb MEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJICH, TIPEIUIaraTh OPUrMHAIIBHBIEC IOX0/IbI M PEIICHUS, CTaBUTh NPOOJIEMBI M 33/1a4H, IOMYCKAIOIINE aTbTepHATUBHBIC PELICHUSI.

3) pabora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(pOpMAIMU (TEKCTe Y4eOHOro MocoOus, HayqHO-TIOMYJIIPHOM JUTepaType, OHOJIOTHYECKUX CIIOBApAX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3aX NaHHBIX, B VIHTepHeTe), aHAINW3UPOBaTh MH(POPMALMIO PA3JIMYHBIX BUIOB U (OPM MPEJCTABICHUS, KPUTHUECKH
OLIEHUBATh €€ I0CTOBEPHOCTh M HEMTPOTUBOPEUNBOCTb;
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(hopMyITHUpOBaTh 3aMPOCHl M MPUMEHATh PAa3IMYHBIE METOJbl IPU TIOMCKEe U OTOOpe OMOJIOTrHYecKoil MHPOpMAIUH, HEOOXOIUMOU I BBIMOTHCHHS
y4eOHBIX 3a7a4;

MpHOOpETaTh OMBIT HCIOJIB30BAaHUS HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHUH, COBEPIICHCTBOBATH KYIbTYPY AaKTHBHOTO HWCIOJB30BaHUS
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIIEHO BEIOMPATh ONITHMAIBHYIO (POPMY TIPEICTABICHUS OUOIOTHYecKoi nH(opManuu (CXeMbl, TpaduKh, TUarpaMMbl, TAOIHIIBI, PUCYHKU U
Jpyroe);

WCII0JIb30BAaTh HAYYHBIM S3BIK B KAayeCTBE CpPEACTBA NpH paboTe ¢ OWOJIOTHYECKOW HHQPOpPMAIMCH: NMPUMEHATh XUMHUYECKHE, (U3UYCCKHEC U
MaTeMaTHYeCKUe 3HAKU W CHUMBOJIBL, (opmyibl, ab0peBHAaTypy, HOMEHKIATYPy, HCIOJIb30BaTh W MPEOOpPa30BHIBATH 3HAKOBO-CHMBOJIMYECKHE CPEIICTBA
HaTJISITHOCTH;

BJIaJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI HH()OpMAIK, HHPOPMAITMOHHOHN 0€301MaCHOCTH JTMYHOCTH.

OBiajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMU:

1) o6enmue:

OCYIIIECTBIISATh KOMMYHUKAIIUU BO BCEX cepax >KU3HH, aKTUBHO YYaCTBOBATH B JHAJIOTE WJIM JUCKYCCHH IO CYIIECTBY OOCYXIaeMOW TeMbI (YMEHHE
3aJ1aBaTh BOIPOCHI, BEICKA3bIBATh CYXKICHHSI OTHOCHUTEIIHPHO BBITTOJIHEHUS MPeIaraeMoi 3a/1auu, yIUTHIBATh MHTEPECHI H COTIACOBAHHOCTD TIO3M IIHIA JIPYTHX
YYaCTHUKOB JHAJIOTA WIIH TUCKYCCHH );

pacro3HaBaTh HeBepOATbHBIC CPEJICTBA OOIICHHMS, TOHMMATh 3HAYCHHE COIMAIBLHBIX 3HAKOB, MPEANOCHIIOK BOSHHKHOBEHHS KOH(MIMKTHBIX CUTYAIIHM,
YMETh CMSIT4aTh KOH(IUKTHI K BECTH TIEPETOBOPHI;

BIIQJICTh PA3IMYHBIMH CIOCOOAMH OOIIECHUS W B3aMMOJICHCTBHS, NMOHMMATh HAMEPEHHS APYTUX JIIOACH, MPOSBIATH YBAXKHUTCIHHOE OTHONIECHHE K
cobeceTHUKY U B KOppEKTHOH (hopme hopMyIMpOBaTh CBOM BO3PAYKEHUS,

Pa3BEPHYTO W JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCTIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSAITeIbHOCTh:

MOHMMAaTh W HWCIHOJB30BATh IMPEHMYIIECTBA KOMAaHIHOW W HMHIUBHIYaTbHOW pabOTHI NpPU PEUICHWH OHOJOTHYECKOW IMPOOJIeMbI, 0OOCHOBBIBATH
HE00X0IMMOCTh IPUMEHEHHS TPYIIIOBBIX ()OPM B3aMMOACHUCTBHSI P PEIICHUH YIeOHOW 3a1auu;

BBIOMPATh TEMAaTHUKY U METOJIbI COBMECTHBIX JICHCTBUN C y4ETOM OOIIMX HHTEPECOB U BOZMOYKHOCTEH KaXKJOTO YJICHA KOJIJICKTHBA,

NPUHUMATh IEJIH COBMECTHOM JIESTEIBHOCTH, OPTaHW30BBIBATH U KOOPJMHHPOBATH ACUCTBUS MO €€ JOCTMIKCHHIO: COCTaBJISITh IUIAH JCHCTBUH,
pacrpenesiaTh POy ¢ yu€TOM MHEHUI YYaCTHHUKOB, 00CYX/IaTh PE3yJbTaThl COBMECTHOM paboTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa U KaXKJIOTO y4aCTHUKA KOMAH]IbI B OOIIMIA PE3yJbTAT M0 pa3padOTaHHBIM KPUTEPHSIM;

MpeJyiarath HOBBIC IPOCKTHI, OIEHUBATD UJICU C MO3UIIMKA HOBU3HBI, OPUTUHAILHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MIO3UTHBHOE CTPATETMUECKOE TIOBEJICHUE B PA3JIMUHBIX CUTYAIIHUSX, POSIBIISTH TBOPYESCTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OgJiajieHne YHUBEPCAIbHBIMU PEeryJsiTHBHBIMH JeHCTBHSIMU:

1) camoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JJIs1 BBISIBIICHUS TTPOOJIEM U MX PEIICHUS B )KU3HCHHBIX U YUCOHBIX CUTYAIIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUU IIeNIEBbIE M CMBICIIOBBIE YCTAHOBKM B CBOMX JICHCTBUSAX M MOCTYNKAX MO OTHOIICHHUIO K KUBOU MPHUPOJIE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYXKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENBHYIO JESTEIbHOCTh, BBISBISATH MPOOJNEMBbI, CTaBUTh H (POPMYIHPOBATH COOCTBEHHBIE 3aJayd B
00pa3oBaTeNbHON IEATENBHOCTH U KU3HEHHBIX CUTYAIHIX;
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CaMOCTOSITEIIBHO COCTABJIATD IUIAH PEIICHUS MPOOIEMBI C YUETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BOZMOKHOCTEH M IPEIIOYTECHUIH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacimMpATh paMK1 y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JeTIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0CTBOBATh ()OPMHUPOBAHUIO U TPOSIBICHUIO IUPOKOHN 3PYAUIIMU B Pa3HBIX 00JacTAX 3HAHWN, OCTOSIHHO IOBBINIATH CBOW 00Opa30BaTENbHBIA U
KYJIbTYPHBIN YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIIHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIa/IETh HaBBIKAMU TTO3HABATEIbHON PEQUIEKCHM KaK OCO3HAHMS COBEPIIAEMbIX JIEHCTBUI U MBICIUTENBHBIX [TPOLIECCOB, MX PE3YIBTATOB U OCHOBAHUI,
HCI0JIb30BaTh MPUEMBI pe(ieKCHu Ui OLIEHKH CUTYallluH, BEIOOpa BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAINU3E Pe3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MTOHUMAasi CBOM HEJOCTATKU U JJOCTOUHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MIPABO APYIUX HA OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UILUH IPYTOro YesloBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

IIpenmertHble pe3ynbraThl ocBoeHHs nporpammbl COO mo Ouosoruu Ha 6a30BOM YpPOBHE BKJIIOYAIOT cHelM(UUeckHe i ydyeOHOro Inpenmera
«buonorus» HayyHble 3HAHUSI, yMEHUS U CLIOCOOBI JEMCTBUI IO OCBOCHHIO, MHTEPIPETALIMU U IPEOOpa30BaHUIO 3HAHUH, BUbI IE€ATEILHOCTH 10 HOIY4YEHUIO
HOBOI'O 3HaHUS M NPUMEHEHUIO 3HAHWH B Pa3/IMUHBIX y4eOHBIX CHUTYyalUsX, a TAKKE B PEATbHBIX KU3HEHHBIX CUTYallUsX, CBS3aHHbBIX ¢ Ouosiorueil. B
IporpamMme npeJMeTHbIE PE3yJIbTaThl IPEICTABIEHBI 110 roJaM 00ydeHuU .

[IpenmeTtHble pe3ynbTaThl OCBOEHMsI ydeOHoro npeamera «buonorus» ¢ 10 knacce 10JKHBI OTpaXxarh:

C(OPMHUPOBAHHOCTh 3HAHUM O MeCTe M pOJM OMOJOIMHM B CHCTEME HAyYHOTO 3HAaHUS €CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KAapTHHBI MHpa U HAy4YHOTO MMPOBO33pPEHHUS, O BKIJIAJE POCCUHCKUX U 3apyOEKHBIX Y4EHBIX-OMOJOrOB B pa3BUTHE OHOJIOTHH,
(GYHKIMOHATIBHON IPAMOTHOCTH YEJIOBEKA ISl PEIIEHUS )KU3HEHHBIX 3a/1ay;

YMEHHUE PACKPBIBATh COJAEp)KaHUE OMOJIOTUYECKUX TEPMHUHOB U MOHATUH: XKHU3Hb, KJIE€TKA, OPraHu3M, MeTa0o0yn3M (0OMEH BEILECTB U IpeBpalleH e
SHEPIUn), FOMeoCcTa3 (CaMOpPEryJsilus), YpOBHEBasi OPraHU3aLUs )KUBbIX CHCTEM, CAMOBOCIIPOM3BEIEHUE (PENPOIyKIINs), HACTIEICTBEHHOCTh, H3MEHUYUBOCTD,
pOCT U Pa3BUTHE;

yMEHHUE H3jaraTb OWOJIOTHYECKUE TEOpHM (KJIETOYHas, XpOMOCOMHas, MyTallMOHHas, LEHTpajbHas J0TMa MOJIEKYJIsIpHOH Ouonorum), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydeHus (0 LeHTpaXx MHOT00Opasus M MPOUCXOXKJEHHS KylIbTypHbIX pacteHuil H. 1. BaBuiosa), onpenensts
T'PAHUIIBI UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;
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yYMEHHUE BJAJeTh METOJAaMU HAYYHOTO IMO3HAHMS B OMOJIOTHH: HAOJIOJCHHE W ONUCAHME KHUBBIX CHUCTEM, MPOLIECCOB M SIBIICHWIA, OpraHu3anus U
MpoBEACHUE OHOJOIMYECKOTO JKCIIEPHMEHTA, BBIIBM)KCHHUE THIOTE3bl, BBIIBICHHE 3aBHCHUMOCTH MEXAY HCCIEAYEMBIMU BEIUYMHAMH, OOBICHEHHE
IIOJIyYEHHBIX PE3y/IbTaTOB, CIOJIb30BaHHBIX HAYYHbIX TOHITHUM, TEOPUI U 3aKOHOB, YMEHUE JI€TaTh BbIBObl HA OCHOBAHMH I10JIy4YEHHBIX PE3YJIbTATOB;

YMEHUE BBIJCIATH CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U 3YKAPUOT, OJHOKIECTOYHBIX U MHOTOKJIETOUHBIX OPraHHU3MOB, 0COOEH HOCTH
IIPOLIECCOB: 0OMEHA BEIIECTB U MPEBPAILEHUS SHEPTUU B KJIETKE, (POTOCUHTE3A, MJIACTUYECKOTO U SHEPreTHYECKOro 0 OMEHa, XeMOCUHTE3a, MUTO3a, MEi03a,
OIIOIOTBOPEHUS], PA3MHOXKEHUSI, UHAUBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3);

YMEHHE TPUMEHATH TOJYYCHHBIE 3HAHUS JUISI OOBSICHEHUS OMOJOTMYECKHX IPOLIECCOB M SIBJICHUH, Ui TPUHATHA NPAKTUYECKUX PEHICHUH B
MOBCEJHEBHOM JKM3HU C LIEIbI0 0OecreueHus 0€301MacHOCTH CBOETO 3/I0POBBS U 3/I0POBBSI OKPYKAIOIIHX JIFOJICH, COOIIOICHUS HOPM TPAMOTHOTO ITOBE/ICHHS B
OKpYKaroIel MPUPOTHON cpelie, TOHMMaHue HEOOXOMMOCTH UCIIOIb30BaHMs JOCTHKEHUI COBPEMEHHOM OMOJIOTUH U OMOTEXHOJIOTHHI JUIS pallHOHATIHLHOTO
MIPUPO/IONIOIBL30BAHUS;

YMEHHE pellaTh JIEMEHTapHble T'€HETUYECKHE 3aJaud Ha MOHO- U JUTMOpUAHOE CKpPELMBaHUE, CLEIUICHHOE HAacleIO0BAHME, COCTAaBJISATh CXEMbI
MOHOTHMOPHUIHOTO CKPEIUBaHU Ul MTPe/ICKa3aHMsl HacIe10BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJIHATH Ja00paTOpHbIE U IPaKTUUECKHUE paboThl, COONIOAATh MpaBuUiia IpU paboTe ¢ y4eOHBIM U JAOOPaTOPHBIM 000PY/I0BAHUEM;

YMEHHE KpPUTHUYECKH OIICHHBAThb W HMHTEPHPETUPOBATH HHPOpPMAIMIO0 OHUOJIOTHYECKOTO COJEp)KaHWs, BKIIOYAIOIIYIO IICEBJIOHAy4YHbIE 3HAHUS W3
pa3IMYHBIX HCTOYHUKOB (CpeACTBAa MaccOBOM HMH(OpMAIMK, HAay4YHO-TIOMYJSpHbIE MaTepHalibl), ITUYECKUE aCHEKThl COBPEMEHHBIX HCCIEOBaHUN B
OMOJIOTHH, METUIINHE, OMOTEXHOJIOTUH;

yYMEHHE CO37aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIIeHHs, 000011asi OMOIOTHUECKYI0 HH(OPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB, TPAaMOTHO
MCI0JIb30BaTh MOHATUWHBIN anmnapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TIpenMeTa «buonorus» ¢ 11 knacce NOKHBI OTPAXKATh:

cOpMUPOBAHHOCTh 3HAHUII O MecTe W POJM OHOJIOTMM B CHUCTEME HAYYHOTO 3HAHMSI €CTECTBEHHBIX HayK, B (OPMUPOBAHHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MHpa U HAy4YHOTO MHUPOBO33PEHHUS, O BKJIAJ€ POCCHUMCKMX U 3apyOexHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHAJIBLHOM IPaMOTHOCTH YeJIOBEKa JIJIsl PEIIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE PpacKpbIBaTh COJepKaHUE OWOJIOTMYECKUX TEPMHUHOB M TMOHSATHI: BUJA, MOMYNALUS, FeHOMOHM, SBOJIONMS, IBUXKYIIHE CUIBbI ((aKTOPHI)
SBOJIIOIMH, TPUCIIOCOOIICEHHOCTh OPTraHU3MOB, BHUI000pa30BaHME, SKOJOTHYECKHe (PAKTOPBI, IKOCHUCTEMa, MPOAYLUEHTHI, KOHCYMEHTBI, PEIYLUEHTHI, IeMH
MUTaHUS, SKOJOTHYecKas mupamMuaa, buoreoreHos, ouocdepa;

yYMEHHE H3JlaraTb OHOJIOTHYECKHe Teopuu (dBoironuoHHas Teopus Y. JlapBuHA, CHHTETHYECKas TEOpPHUs 3BOJIOLMH), 3aKOHBI U 3aKOHOMEpPHOCTHU
(3apoapimeBoro cxojacta K. M. bapa, uepenoBanus riiaBHbIX HampaBiieHui u myre aBosroru A. H. CeBeprioBa, yuenust o 6mocdepe B. U. Bepnanackoro),
OTIPEEINATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BIAJIeTh METOJaMU HAyYHOTO IO3HAHUS B OMOJIOTMH: HAONIOJCHHE M OINHCAHHE KUBBIX CHCTEM, MPOILIECCOB U SIBICHUN, OpraHU3anus U
MpOBeJIcHUE OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIJIBIKEHHWE THUIIOTE3bl, BBISIBICHHE 3aBUCHMOCTH MEXAYy HCCIEAYEeMbIMU BeJIMYMHAMHU, OOBICHEHHE
MOJIyYE€HHBIX PE3y/IbTaTOB, UCMOIb30BAHHBIX HAYUYHBIX MMOHATHI, TECOPUI U 3aKOHOB, yMEHHUE JIeTIaTh BHIBOJIbl HA OCHOBAHHH MOJIyYEHHBIX Pe3yilbTaTOB;

YMEHHE BBIACIATH CYHICCTBEHHBIE MPU3HAKH CTPOCHHS OHOJOTMYECKUX OOBEKTOB: BHUIOB, MOMYNSIHI, MPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTEOIIEHO30B M HKOCUCTEM, OCOOCHHOCTH IMPOLECCOB: HACIEACTBEHHON M3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpa, BUA00OOPAa30BaHUs, MPUCIIOCOOICHHOCTH
OpPraHu3MOB, JIEMCTBUS HKOJOTMUECKUX (PaKTOPOB HA OPraHU3MbI, IEPEHOCA BELIECTB M MOTOKA SHEPrHHM B KOCHCTEMaX, aHTPONOI'CHHBIX M3MEHEHUI B
HKOCHUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOr€OXUMHUECKUX IIUKIOB B buocdepe;
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YMCHHUC MNPUMCHATH MNOJYYCHHBIC 3HAHUA JIA 00BsACHEHUS OHMOJIOTHYECKUX IMpoueCCOB U HBHCHI/Iﬁ, IJId MIPUHATUSA TPAKTUYCCKUX peI_HeHI/Iﬁ B
MIOBCEIHEBHOM XKU3HHU C LIEJIBI0 00ecreueHns: 0€30MaCHOCTU CBOETO 3JJ0POBbsI U 30POBbsI OKPYKAIOIIMX JIFOJIEH, COOMI0AEHHSI HOPM I'PaMOTHOTO OB EJICHUS B
OKpYXKaIleld TPUPOJHON cpene, TOHMMaHWE HEOOXOJAMMOCTH HCIIOJIB30BAHUS JOCTHIKCHHH COBPEMEHHOW OHOJOTHMH IS PalMOHATBHOTO
MIPUPOIOTIONIE30BAHHMS;

YMEHHUE pelIaTh dJIEMEHTapHbIE OMOJIOTUYECKHE 33aa4H, COCTABIISTH CXEMBI IEPEHOCA BEIIECTB M YHEPTUU B IKOCHCTEMaxX (IIeTH ITUTAHMS);

YMEHHE BBITIOJIHATH TAOOpAaTOPHBIE U MPAaKTHIECKUe paboThI, COOII0AATh MpaBMiia IpU padboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE KpPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATh MHPOPMALUIO OHOJOTHYECKOTO COAEp)KaHUs, BKIIOYAIOUIYIO IICEBJOHAYYHBIC 3HAHUS W3
Pa3IMYHBIX MCTOYHUKOB (CpeACTBa MAacCOBOM WMH(pOpMAIWH, HAYYHO-TIOMYJSPHBIE MaTepHajbl), pAaCCMATPUBATH TJIO0ATBHBIE SKOJIOTHYECKUE IMPOOIEMBI
COBPEMEHHOCTH, JOPMHUPOBATH TIO OTHOIICHUIO K HUIM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIIEHHs, 0000111asi OMOIOTMUECKY0 HH(OPMAINIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHITUHHBIN anmapar GMOJOTHH.
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TEMATUHYECKOE IINTAHUPOBAHHUE 10 KJIIACC

Ne HanmenoBanue pasfesios U TEM IPOrpaMMBbl KosnuecTBo yacos OnextpoHHsie (IU(POBLIE)
n/n Bcero KontponbHsbie IpakTiueckue | 0OPasoOBAaTEIBHBIC PECYPCHI
paboThI paboThl
bu6mmoreka [IOK
. brosiorus Kak Hayka 2 0 011 https://m.edsoo0.ru/7f41c292
2 JKuBbIe CHCTEMBI M UX OpraHu3anus 1 0 0/0 ]l?tl/tlggl;ll(r);zléic])_gorljﬂ £416292
3 XUMHUYECKUI COCTAaB U CTPOEHHUE KIIETKH 8 0 2/0 Eggg?/ﬁ%%ic]iorﬁﬂ £416292
4 Ku3Henesa TeIbHOCTh KIICTKH 6 1 1/0 Egg??/ﬁzlaiiorﬁﬂ £416292
5 PazmHOXeHuEe 1 MHIUBUIYAIbHOE Pa3BUTHE 5 0 1/0 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCT M N3MEHYHBOCTh OPTaHU3MOB 8 1 3/0 lr?tl/tISJSI-I;I/OrrT]eeI:jasg)Orﬁ/7 £41c292
7 Ceneknust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH 3 0 0/0 ]f?tl/tISJsI'I;I/(r)rTleeI:jig)OrIlf/7 £41c292
bu6moreka [IOK
8 Hosropenne 1 0 0/0 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34 2 7/1
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

Ne HanmenoBanue pasfesioB U TEM IPOrpaMMBbl KosmmuecTBo yacos OnextpoHHsle (TU(POBLIE)
n/n Bcero KonTposnbHbie JlaboparopHbie 00pa30BaTEIIBHBIC PECYPCBI
paboThI u
PaKTUIECKUE
paboTsl
1 DBOJTIOIMOHHAS OHOJIOTHS 9 0 2/0 Eggg?;;:i%iiorﬁﬂ fa1cc74
2 Bo3HUKHOBEHUE U pa3BUTHE )KU3HU Ha 3emiie 9 1 0/1 Eggg?;;:i;igior};ﬂ fa1cc74
bubnuorexa [JOK
3 OpranusMeL u OKpyXaromas cpesa > 0 200 https://m.edsg)lo.ru/7f41cc74
4 CooOmiecTBa 1 3KOJIOTMUECKHUE CUCTEMBI 9 1 0/1 lt?tptlgg'?/()n:ee;z(iorﬁﬂ fa1cc74
bu6moreka [IOK
> Hosropenne 2 0 0/0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34 2 412
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

INOYPOYHOE IINTAHUPOBAHHUE 10 KJJACC

Ne Tema ypoxka KosmuecTBo yacos Jara uzydenus | DJIeKTpOHHbIE LU(POBBIC
/1 00pa3zoBaTeNbHbIE PECYPCHI
Bcero | KontponbHbie Jlaboparopusie u | [lman | daxr
paboThl MPaKTUYECKUE
paboThl
1 buonorus B cucreme Hayk 1 0 0/0 bubnunoreka LIOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeTo1bl TIO3HAHUS KUBOU MTPUPOIBI. 1 0 0/1 bubnuorexa [JOK
IpakTuuyeckoe 3ansitne Ne 1 https://m.edso0.ru/863e6122
«Hcnoab30BaHNe Pa3IHYHbIX METOI0B
NPy U3yYeHUH OUOJTOTHYECKHX
00bEKTOB)
3 bronoruveckne cuCTeMBI, IPOTIECCH M UX 1 0 0/0 bubnmoreka [JOK
U3y4YCHUE https://m.edso0.ru/863e6564
4 JmarHoctuueckas padoTa 1 0 0/0 bubmoreka [IOK
https://m.edsoo.ru/863e674e
5 XUMHYECKNI cOCTaB KIEeTKH. Boma u 1 0 0/0 bu6moreka [IOK
MUHEPAIbHBIE COJIH https://m.edsoo.ru/863e6b72
6 benku. CoctaB u cTpoeHue OEIKOB 1 0 0/0 bubnuorexa [JOK
https://m.edsoo.ru/863e6b72
7 depMeHThI — OUOJIOTHYECKUE 1 0 1/0 bubmuoreka [JOK
katanu3aropsl. JlabopaTopHas padora Ne https://m.edso0.ru/863e6870
1 «A3y4yeHne KaTAJIUTHYECKOM
AKTHBHOCTH (pepMEHTOB (Ha MpUMepe
aMIJIa3bl HJIM KATAJIa3b1)»
8 Vraesoasl. JInnuael 1 0 0/0 bu6mmoreka [JOK
https://m.edsoo.ru/863e6d5c
9 Hyxneunoseie kucnotsl. ATD 1 0 0/0 bubnuorexa [IOK
https://m.edsoo0.ru/863e6e88
10 | Mcropus u METO/Ibl N3yYCHUSI KIETKH. 1 0 0/0
Knerounas Teopust
11 CrpoeHune 3yKapuOTHYECKOU KIIETKH. 1 0 1/0 bubnuoreka [IOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

JlabopaTopnasi pa6ora Ne 2 «M3yuenune
CTPOCHMS KJIETOK PacTeHWH, ’KUBOTHBIX,
rpu0oB u 0aKTepuii MO MUKPOCKOIIOM HA
roOTOBBIX MUKpPOIpenaparax u ux
ONHCAHHE)

https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢

12 OOMeH BelecTB WM METa00JIN3M. 0/0 bubmuoreka [JOK
dortocuHTe3. XeMOCHHTE3 https://m.edso0.ru/863e766¢
13 | DHepreTuveckuii 0OMeH 0/0 bubnunorexa LIOK
https://m.edso0.ru/863e7c98
14 JKu3HEHHBIN ITUKIT KICTKH. J{eleHne KIeTKH. 1/0 bubmmoreka [{OK
Muro3. JlabopaTropHas padora Ne 3 https://m.edsoo.ru/863e7aae
«Ha0/01eHue MUTO3a B KJIETKaxX
KOHYHMKA KOPEIIKA JIyKa Ha FOTOBBIX
MHKpOIpenaparax»
15 | KontpoabHasi padoTa mo reme 0/0 bubmoreka [IOK
« MosiekyJISIpHBIii, KJI€TOYHbI YPOBHH ». https://m.edsoo.ru/863e7dc4
16 | Ananu3 KOHTPOJBHOH paboThl. brocuHTe3 0/0 bubmoreka [IOK
Oenka. Peakiius MaTpHYHOTO CHHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsus — Ouocunres Oenka. 0/0 bubnuoreka [IOK
https://m.edso0.ru/863e796e
18 | Hexuerounsle GOpMBbI KU3HU — BUPYCHI. 0/0 bubnuoreka [IOK
https://m.edso00.ru/863e7540
19 DopMbI Pa3MHOKEHHUST OPTaHU3MOB. 0/0 bubmuoreka [JOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 | Meiios. 0/0 bubnrorexa [JOK
https://m.edsoo.ru/863e7f4a
21 OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. 1/0 bubnunoreka [JOK
OmnonorBopenue. JlaGoparopuasi paGora https://m.edsoo.ru/863e81b6
Ne 4 «M3yueHne CTpOeHHUsI MMOJIOBBIX
KJIETOK HAa TOTOBBIX MHKPOIpPenaparax»
22 | UnauBuyanbHOE pa3BUTHE OPraHHU3MOB. 0/0 bubnuorexa [IOK
https://m.edso0.ru/863e8436
23 | I'eHeTnka — HayKa O HaCJI€JCTBEHHOCTH U 0/0 bubnuoreka [IOK
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https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

U3MEHYUBOCTH https://m.edso0.ru/863e862

24 | 3aKOHOMEpPHOCTH HACJIEZOBAaHUs NMPU3HAKoB. | 1 0/0 bubmuorexa [IOK
MOHOTHOPHIHOE CKPEIMBAHUEC https://m.edso0.ru/863e8878

25 | urubpuaHoe CKpeuuBaHue. 3akoH 1 0/0 bubmuorexa [IOK
HE3aBUCHUMOI'0 HACJICIOBAHUS PU3HAKOB https://m.edsoo.ru/863e89a4

26 CueruieHHOE HaClIeJIOBAaHHUE MTPU3HAKOB. 1 1/0 bubmmoreka [JOK
JlaGopaTopuas padora Ne 5 «M3yuenune https://m.edso0.ru/863e8c60
pe3yJabTaTOB MOHOTHOPHIHOTO H
JAUTHOPHIHOTO CKPEIMBAHUS Y
AP030(UJIbI HA TOTOBBIX
MHKpoOnpenaparax»

27 | I'eneruka momna. Hacnenoanue nmpusHakos, | 1 0/0 bubmoreka [IOK
CLETJIEHHBIX C TTOJIOM https://m.eds00.ru/863e8c60

28 N3menunBocTh. HenacineacTBenHas 1 1/0 bu6moreka [IOK
U3MEHYMBOCTD. JlaGopaTopHasi paGora Ne https://m.edsoo.ru/863e8efe
6. M3yyenne MoqupuKannoOHHOM
W3MEHYHBOCTH, MOCTPOEHHE
BapHALNIMOHHOTO PsiIa ¥ BAPHALMOHHOM
KPHUBO»

29 HacnencrBeHHast N3MEHUYUBOCTb. 1 1/0 bu6moreka [IOK
JlaGopaTopnas padora Ne 7. «AHajau3 https://m.edsoo.ru/863e8efe
MYTalMil y Ap030()HJIbl HA TOTOBBIX
MHKpONpenaparax»

30 ['enernka yeaoBeka 1 0/0 bu6mmoreka [IOK

https://m.edsoo0.ru/863e8d78

31 | KouTpoabHasi paGoTa 3a roj. 1 0/0

32 AHanu3 KOHTPOJIbHOH paboThl. Cenekuus 1 0/0 bubnuoreka [JOK
KaK HayKa U IpoIece https://m.eds00.ru/863e9214

33 MeToapl U JOCTH)KECHHSI CEJISKITMU pacTeHuid | 1 0/0 bu6mmoreka [JOK
U JKMBOTHBIX https://m.edsoo.ru/863e9214

34 | buoTexHoj0rUa Kak oTpacib Mpou3BojcTBa | 1 0/0 bubnuoreka [IOK

https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 7/1

I[TPOTPAMME
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https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Ne Tema ypoxka KosmmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/1 U3y4EHUs 00pa3oBaTENIbHBIE PECYPCHI
Bcero | KoHTpoiibHBIE IIpaktnueckue | [lman | @akr
paboThl paboThI
1 DBOJTIONHUS M METOJIBI €€ N3YUSHHSI 1 0 0/0 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
2 HcTopust pa3BUTHA MPEACTaBICHUN 00 1 0 0/0 bubmmorexa [IOK
9BOJIIOLMH https://m.edso0.ru/863e9570
3 MHUKPO3BOJTFOIIHS 1 0 0/0 bubmuorexa [IOK
https://m.edsoo.ru/863e9cle
4 [Tomynsanust Kak >IeMeHTapHast eMHUIA BUIA 1 0 1/0 bu6moteka [IOK
u sostronuy. JlaboparopHasi padora Ne 1 https://m.edso00.ru/863e99c6
«CpaBHeHHe BHI0B 110
MOP(}OJIOTrHYECKOMY KPUTEPHIO»
5 JIBrokymiue cuisl (dJIeMeHTapHbIe (PaKTOPHI) 1 0 0/0 bubnmoreka [JOK
IBOJIIOLHH https://m.edsoo.ru/863e9da4
6 EcrectBennsiit 0TO0p 1 €10 GOpMBI 1 0 0/0 bubnuorexa [JOK
https://m.edsoo.ru/863e9ed0
7 Pe3ynbrarhl 3BOIIOIIUMHU: TPUCTIOCOOJICHHOCTD 1 0 1/0 bubnuorexa [JOK
OpraHu3MOB U BUI000pa30BaHHE. https://m.edsoo.ru/863e9fde
JlaGoparopHasi padora Ne 2 «Onucanue
NMPUCIOCO0JIEHHOCTH OPTraHU3MAa U eé
OTHOCHTEJIbHOTO XapaKTepa»
8 Hanpasiienus u myTi MaKpOd3BOJIIOLHUH 1 0 0/0 bubnuoreka [JOK
https://m.edsoo.ru/863e9cle
9 Heo6parumocTh 3BOTIONHUH 1 0 0/0
10 ['unoTe3sl NPOUCX0XKACHUS )KU3HU HA 3eMJIe 1 0 0/0
11 Pa3BuTHe )xn3HM Ha 3eMile 10 paM U 1 0 0/0 bubnuoreka [IOK
nepuoam https://m.edsoo.ru/863ea5a6
12 OCHOBHBIE ATaIlbI 3BOJTIOLUN PACTUTEIBHOTO 1 0 0/1 bubnuoreka [IOK
1 )kMBOTHOTO Mupa. IlpakTnyeckas padora https://m.edsoo0.ru/863eatbe
Ne 1 «A3yueHune ucKonaeMbIX 0CTATKOB
PACTEHHIi H )KHUBOTHBIX B KOJUIEKIHAX)
13 KonTpoabHasi paGoTa no teme « 1 1 0/0 bubnuorexa [IOK
IBOJOIHUS U Pa3BUTHE *KU3HU Ha 3emJie». https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

14 | Ananu3 KoHTpOsBbHOM paboTel. CoBpeMeHHas 0/0 bubmuorexa [IOK
CHCTEMa OPraHMYEeCKOTO MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeTIOBEKa (aHTPOIIOTEHE3) 0/0 bubmuoreka [JOK
https://m.edsoo.ru/863eac2c
16 JIBrokymiue cuitbl ((pakTophl) aHTPOIIOTEHE3a 0/0 bubmmorexa [IOK
https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJINU IBOJIOIUHU YEJIOBEKA 0/0
18 UYenmoBeveckne pachl U PUPOTHBIC 0/0 bubmmoreka [JOK
aJlanTaliy 4eIoBeKa https://m.edsoo.ru/863eaea2
19 O6o06mienHue o TeMe «Bo3HUKHOBEHHE 1 0/0
pa3BHUTHE KU3HU HA 3eMIIe»
20 | Dkoyorus Kak HayKa 0/0
21 Cpenpl 0OuTaHUs U 3KOJIOTHYecKre (PaKTOPBHI. 1/0 bubnuoreka [JOK
JlaGopaTopuas padora Ne 3. https://m.edsoo.ru/863eafec
«Mopdgoiornyeckue 0CO0EHHOCTH
pacTeHuii U3 pa3HbIX MeCT OOUTAHUSY.
22 AbGuoTtudeckue aktopsl. JlabopaTopHasn 1/0 bubnuorexa [JOK
padora Ne 4. «BiusiHHe cBeTa HA POCT H https://m.edso0.ru/863eb10e
Pa3BUTHE YePEHKOB KOJIeyCca»
23 buotnueckue dakTops 0/0 bubmuorexa [JOK
https://m.edso0.ru/863eb348
24 DKOJIOTHYECKHE XapaKTePUCTUKH TTOIYIISIIIIH. 1/0
IIpakTuyeckas padora Ne 2 «Ilogcuér
MJIOTHOCTH MOMYJISIIHI Pa3HbIX BUI0B
pacTeHuii»
25 Coo01ecTBa OpraHu3MoB — OHOIIEHO3 0/0 bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 0/0 bubnuoreka [JOK
https://m.edsoo.ru/863eb46a
27 OcHOBHBIC TTOKA3aTEIN YKOCHCTEMEL. 0/0 bu6mmoreka [JOK
Dkonornyeckue mupamuabl. CBOKCTBa https://m.edso0.ru/863eb5fa
skocucteM. CyKIeccus
28 [IpupoaHbIe 3KOCUCTEMBI 0/0
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https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

29 | AHTPOIIOTEHHBIC YKOCHCTEMBI 1 0/0
30 buocdepa — rinobansHas sxocucTeMa 3eMITH. 1 0/0 bubnmoreka [JOK
3aKOHOMEPHOCTH CYIIIECTBOBaHUs OMOChepb https://m.edso0.ru/863ebb5e
31 YenoseuecTBo B Onocdepe 3emin 1 0/0 bubmmoreka [JOK
https://m.edso0.ru/863ebd16
32 CocymiecTBOBaHNE TPUPOJIBI U YE€TIOBEYECTBA 1 0/0
33 KonTpoabnas padora 3a roa. 1 0/0 bubmmorexa [IOK
https://m.edsoo.ru/863ebale
34 | AHanu3 KOHTPOJbHOH paboTel. O600IIeHUE 1 0/0
TeMbl «Coo01IeCTBa U SKOJIOTMYECKHE
CHCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 4/2

[TPOI'PAMME
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https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBbHOM NPOT'PAMMBI

10 KJIACC

Kon [TpoBepsieMbie TpeIMETHBIC PE3YIIBTATHl OCBOCHHUSI OCHOBHOM 00pa30BaTEeIbHOM MPOrpaMMBI CPETHET0 001Iero 00pa3oBaHus

IIpoBeEp

SIEMOT0

pe3yiib

TaTta

1 ChopMupoBaHHOCTh 3HAHU O MeCTe€ W POJIM OMOJIOTHH B CHUCTEME HAyJYHOTO 3HAHHs €CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOI'O MUPOBO33PEHUS; O BKJIa/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMO0JIOrOB B pa3BUTHE OUOJIOTHH;
(YHKIMOHAJIBbHOM IPaMOTHOCTH Y€JIOBEKa JUIsl PEIICHUs] dKU3HEHHBIX 3a7a4

2 YMeHue packpbiBaTh cojiepxKaHue OMOJIOTHYECKUX TEPMUHOB U MOHITUN: dKU3Hb, KJIETKA, OPraHu3M; MeTabos113M (0OMEH BEIeCTB U IpeBpalleHne
SHEPTHUH), TOMEOCTa3 (CaMOpPEryJsIus), YPOBHEBAas OPTraHU3aIlvs >KUBBIX CHUCTEM, CAMOBOCIPOM3BENCHUE (PEMpOIyKIHs), HACIEICTBEHHOCTD,
M3MEHUYUBOCTb, POCT U pa3BUTHE

3 YMmenue uznarate OMOJIOTHYECKHE TEOpHM (KJIETOYHAs, XpOMOCOMHas, MyTanuoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.W1. BaBunosa) u
yueHus (0 LEHTpax MHOroo0pas3usi U MPOUCXOXKAECHUS KylnbTYpHbIX pacTeHuil H.W. Bapunosa), onpenensts rpaHuiibl UX TPUMEHUMOCTH K )KHUBBIM
cUCTeMaM

4 YMeHue BiaeTh METOJJaMU HAay4HOT'O MO3HaHUs B OMoJioruu (HaOMIOJIEHHWE U OMHMCAHUE KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHUI; OpraHu3auus u
MpOBEJIEHUE OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BBIAB)KEHUE THIIOTE3bI; BRISIBIIEHUE 3aBUCUMOCTH MEX]ly HUCCIeAYEMbIMH BEIMUYMHAMH, OObSICHEHNE
MOJIyYEHHBIX PE3yJbTaTOB, MCIOJB30BAHHBIX HAyYHBIX IMOHSATUH, TEOPUMl U 3aKOHOB; YMEHHE JeNaTh BBIBOJABI HAa OCHOBAHMM TOJIYYEHHBIX
pe3ynbTaTOB)

5 YMeHue BBIJCNATh CYIIECTBEHHbIE MPHU3HAKUM BHUPYCOB, KJIETOK MPOKAPHUOT M DYKAPHUOT, OJHOKIETOUHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB;
O0COOCHHOCTH IMpoleccOB OOMEHa BEIECTB U IMPEBPAILLEHUS SHEPIrUU B KJETKe, (OTOCHMHTE3a, IUIACTUYECKOTO U SHEPreTHUecKoro obMmeHa,
XeMOCHHTE3a, MUTO03a, Meii03a, OTUIOAOTBOPEHUS, PA3MHOKEHHSI, UHANBUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3)

6 YMeHue NpUMEHSATh MOJTYYEeHHbIE 3HAHUS ISl OOBSICHEHHsS] OMOJOTHYECKHUX MPOLIECCOB U SBICHUM, JUISI MPUHATUS MPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM KHM3HU B ESIX oOecreueHns 0€30MacHOCTH CBOETO 3[0POBbs M 37J0POBBSI OKPYXKAIOLIUX JIOACH, COOMOEHIS HOPM T'PaMOTHOTO
MOBEACHUA B OKpYXalolled MNPUPOJHONW cpeae; MOHMMaHue HEOOXOJUMOCTH HCIHOJB30BaHUS JIOCTIKEHUNM COBPEMEHHOW OHONOTHU U
OMOTEXHOJIOTH IS PAIlMOHATIBHOTO MTPUPOIOTIOIH30BAHUS

7 YMeHue pemiath 3JIeMeHTapHble FeHeTHYecKue 3a1aud Ha MoHo- 1 JIurubpuiHoe CKpelBaHue, CLEIUIEHHOE Haclel0BaHue; COCTABIISATh CXEMBbI
MOHOTHOPHUHOTO CKpPEIIMBAHUS IS ITPeJICKa3aHMs HaCIeJOBaHUS IPU3HAKOB Y OPraHU3MOB

8 YMeHue BBIOJIHATH Ja00paTOpHbIE U NPAaKTHYECKHEe paboThl, COOMIOAATh MpaBUiIa IPU paboTe ¢ y4eOHbIM U 1JAOOPATOPHBIM 000PYIOBaHHEM

9 YMeHHe KpUTHYECKH OLIEHMBATh M WHTEPHPETHPOBATh MH(POPMAIMIO OMOJOrMYECKOrO COAEP)KaHUs, BKIIOYAIONIYIO NCEBJOHAYYHBIE 3HAHUS U3

PAa3JIMIHBIX UCTOYHHUKOB (CMI/I, HAaY4YHO-TIOITYJISAPHBIC MaTepI/IaJ'IBI); 9TUYCCKUC ACIICKTBI COBPCMCHHBIX HCCIIeIOBAaHUIN B 6I/IOJ'IOI‘I/II/I, MCIUIIMHC,
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OUOTEXHOJIOTUHA

10 YMeHue co3gaBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIIeHHs, 0000mIas OHOJOTHYECKYI0 MH(POPMALUI0 M3 HECKOJIBKUX HCTOYHHUKOB,
IrPaMOTHO MCIOJb30BaTh MOHATUHHBIN anmnapar OMOJIOTUU

11 KJIACC

Kon [IpoBepsieMble TpeAMETHBIE PE3yabTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbl CPEHEr0 00IIero 00pa3oBaHUs

IpoBep

SIEMOTO

pe3yib

TaTa

1 ChopMUpOBaHHOCTh 3HAHUI O MeCTE€ W POJIM OMOJOTHMH B CHCTEME HAyYHOTO 3HAHHs €CTECTBEHHBIX HayK, B (DOPMUPOBaAHHHM COBPEMEHHOU
€CTeCTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHUS; O BKJIA/Ie POCCHHUCKUX U 3apyOSKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;
(YHKIIMOHATLHOW TPaMOTHOCTH YeJI0BEKa JIUIS PEIICHUS KU3HEHHBIX 3a71a4

2 YMeHHe packpbiBaTh COJCp)KaHHE OMOJOTHUYECKUX TEPMUHOB W TMOHATHN: BUI, MOMYJSAINS, TeHOMOH, IBOJIIOIUS, IBIKYIIUE CHIIBI ((haKTOPHI)
SBOJIIOIMH, TIPUCIIOCOOIEHHOCTh OPTraHU3MOB, BUJJ000pa30BaHKe, 3KOJOTHUYEeCKHe (PaKTOpbl, SKOCUCTEMA, MPOIYIEHThl, KOHCYMEHTBI, PEIyLEHTHI,
L[ENU UTAaHUsL, SKOJIOTUYECKasi MupaMuia, OMoreoleHos, buochepa

3 YMmenue uznarate Ouojoruueckue Teopuu (dBorouroHHas Teopust Y. JlapBuHa, cuHTeTHYeCKasi TEOPHUS 3BOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoapimeBoro cxoactBa K.M. bapa, uepenoBanus riaBHeIX HampaBiaeHud u myrted sosroruu A.H. CeBeprioBa, yuenus o Omocdepe B.U.
Bepnazckoro), onpeaensiTe TpaHUIbI UX IPUMEHUMOCTH K KMBBIM CUCTEMaM

4 YMeHue BiaieTh METOJaMU HAy4YHOI'O MO3HaHUS B OMoJioruu (HaOMIOJeHHE U OMHCAHME YKUBBIX CHUCTEM, MPOLIECCOB U SIBICHHI; OpraHu3anus u
MIpOBeJIeHUE OUOJIOrMYECKOT0 SKCIIEPUMEHTA, BBIIBI)KEHUE THIIOTE3bI; BRISIBIIEHUE 3aBUCUMOCTH MEX]y HCCJIElyeMbIMU BeIMYMHAMHU, O0OBSICHEHUE
MOJIyUEHHBIX PE3YJIbTAaTOB, HCIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPHl U 3aKOHOB; YMEHHE JAeNaTh BBIBOJbI HA OCHOBAHHUU IOITYYEHHBIX
PE3yIbTAaTOB)

5 YMeHue BBIIENATh CYIIECTBEHHBIE MPU3HAKU CTPOCHHSI OMOJIOTHYECKUX 0ObEKTOB: BUJOB, MOMYSAIUN, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTeOlIEHO30B U JKOCHUCTEM; OCOOEHHOCTH TMPOIIECCOB HACIEACTBEHHON W3MEHYMBOCTH, €CTECTBEHHOro oOTOOpa, BHI000pa30BaHMUs,
MIPUCTIOCOOIEHHOCTH OPTaHMU3MOB, JEMCTBUS SKOJOTHUYECKUX (PAKTOPOB HA OPraHU3MBI, MEPEHOCa BEIIECTB M MOTOKA HHEPTHH B IKOCHUCTEMaAX,
AHTPOTIOTEHHBIX U3MEHEHHI B SKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOT€OXMMHUYECKUX IIUKIIOB B Orochepe

6 YMeHue NpUMEHSATh MOJTYYEeHHbIE 3HAHUS ISl OOBSCHEHUS OUOJIOTMYECKUX MPOIECCOB W SIBICHUH, U MPUHSATHS MPAKTHUYECKUX pPEUICHHA B
MIOBCEJHEBHOM >KU3HU B HENAX oOecreueHus: 0€30MacHOCTH CBOETO 3JI0POBbS U 3/I0POBbS OKPYKAIOIMIMX JIFOAEH, COONIOCHUS HOPM I'PaMOTHOTO
MOBEACHUS B OKpYXAIOUIel NpUPOTHONM cpele; MOHMMaHHE HEOOXOJMMOCTH HCIOJIb30BaHUS JOCTHKEHHUNW COBPEMEHHOW Ouolioruu s
paIMOHATILHOTO MPUPOIOIIOIB30BAHUS
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YMeHue pemaTh 3JIeMEeHTapHble OMOJIOTHYECKUE 3a/1a4H, COCTABIISITH CXEMBI IEPEHOCA BEIIECTB U SHEPTUH B SKOocHcTeMax (1[eMy MUTaHUs)

8 YMeHue BBIOJHATH 1a00paTOpHbIE U MPAKTUYECKUE pabOThI, COOMIOAATH PaBUIIa IPU paboTe ¢ y4eOHBIM U TaOOPATOPHBIM 000PYJOBAHNEM

9 YMeHHne KpUTHYECKH OLIEHHBATh M WHTEPIPETHPOBATH MHPOPMALMIO OHOJOIHMYECKOTO COAEPIKaHUs, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
pa3nmuuHbIX ucToyHHKOB (CMU, Hay4dHO-TIOMYJsIpHBIE MaTepUallbl); pacCMaTpUBaTh TJI00AJIbHBIE KOJOTMYECKHE IMPOOJIEMBI COBPEMEHHOCTH,
(hopMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO O3HIIHIO

10 YMeHne co3ngaBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIIeHHMs, 0000mIas OHOJOTHYECKYI0 MH(POPMALUI0 M3 HECKOJIBKUX HCTOYHHUKOB,

I'paMOTHO HMCIIOJIb30BATh MMOHSITAMHBIN arrmapar OuoJIorun
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon IIpoBepsiemMblii 31eMeHT COepPKAHUSA

1 buonorus kak Hayka

1.1 | buosorus — HayKa 0 *%uBOH npupoe. Poib 6uonornu B GopMUpOBaHNH COBPEMEHHOM HAyYHON KapTUHBI Mupa. CucremMa OHOJIOTHYECKUX HAYK

1.2 | Meroapl TO3HAHUS >KUBOW TPHUPOJIBLI (HAOIIOJECHWE, DKCIEPUMEHT, OINHMCAaHWE, W3MEPECHHE, KiacCH(HKAIMSA, MOJICITHPOBAHHUE, CTATHCTHUYSCKAs
00paboTKa JaHHBIX)

2 JKuBble cucTeMbl U X OpraHu3anus

2.1 | Xussie cucteMbl (OMOCHCTEMBI) KaK MpenMeT n3ydeHus ouonorun. CBoiicTBa OMOCHCTEM M UX Pa3HOOOpasne

2.2 | YpoBHH oOpraHu3alid OWOCHCTEM: MOJICKYJISPHO-TEHETHUECKHH, KJICTOYHBIA, OPraHW3MEHHBIA, TOMYJISIIMOHHO-BUJIOBOW, 3KOCHCTEMHBIH,
o6uochepHbIit

3 XHWMHUYECKUHI COCTAB U CTPOEHUE KIETKH

3.1 | Xumudeckuil cocTaB KIETKH. XWMHUYECKHE DJIEMEHTBI: MaKpOAJIEMEHTHI, MHUKPOAJIEMEHTh. Boma W MuHepanbHble BemecTBa. DYHKIMH BOJABI U
MUHEpaJIbHBIX BellecTB B kieTke. [loanep:kanue ocMoTHUECKOTo O6anaHca

3.2 | benku. CoctaB u cTpoeHue 06eIKk0B. AMHUHOKHCIIOTBI — MOHOMEpHI 0enkoB. HezaMeHnMbIe U 3aMEHUMbIE aMUHOKHCIIOTBI. AMUHOKHUCIIOTHBIM COCTAB.
YpPOBHU CTPYKTYpbl O€IKOBON MOJEKybl (IIEpBHUYHAsA, BTOpUYHAs, TPETHYHAs U UYETBEPTHUYHAs CTPYKTypa). XHMHYECKHE CBONCTBA OEJIKOB.
buonornueckne ¢ynkmuu OenkoB. dDepMeHTHI — Ouosiormueckue Katanu3zatopbl. CTpoeHwe QepMeHTa: AaKTUBHBIA IIEHTp, cyOcTpaTHas
cneruduanocts. Kopepmentsl. Butamunbl. OTiinuns GepMEHTOB OT HEOPraHUYECKUX KaTaIlu3aTOPOB

3.3 | YraeBoasl: MoHOcaxapunabl (TJIFOKO3a, pub03a M JIe30KCHMpr003a), nucaxapujibl (caxaposa, JaKTO3a) W MoJHMcaxapuabl (Kpaxmaj, TJIMKOTEH,
uesmnono3a). buonornveckue GyHkuuu yrieBoAoB. JIMOuabl: TpUrIULEpUAbI, cTepouabl, ¢pochonununsl. ['uapodunbHo-ruapodhoOHBIE CBOWCTBA.
buonornueckue pynxiun nunuaos. CpaBHEHUE YIIIEBOJOB, OSIKOB U JIMITUJOB KaK UCTOYHUKOB SHEPTUU

3.4 | Hykneunossle kucnotsl: JIHK n PHK. Hykneotuasl — MoHOMepbl HykJIeMHOBBIX KucinoT. Ctpoenue u Gpynkuun JITHK. Crpoenue u ¢pynkunun PHK.
AT®: crpoenue u GyHKIUH

3.5 | llutonorus — Hayka o kieTke. Kinerounas teopus. MeTo/ bl H3ydeHus KIETOK

3.6 | Knerka kak menocTHast sxuBas cuctema. OOmIye nmpu3HaKku KIETOK: 3aMKHYyTasi HapykHas memOpana, monekynsl JJHK kak renermueckuii anmapar,
crcTeMa CHHTe3a Oenka

3.7 | Tunsl KIETOK: 3yKapHOTUYecKash U pokaproTHueckas. OcOOEHHOCTH CTPOEHUs MpoKapuoTHyeckoi kieTku. Kinerounas crenka 6akrepuil. CtpoeHue
9YKapHOTHYECKOH KieTKH. OCHOBHBIE OTIMYUS PACTUTENIbHOM, )KUBOTHOM U T'pMOHON KIIETKH

3.8 | [loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKa, TJIMKOKAIMKC, MX (yHKIMU. [lna3matnyeckas memOpaHa, e€ cBoiicTBa M (DYyHKIIMH.

HI/ITOHJ'IEBME[ u eé OpraHoOU Abl. OI[HOMCM6paHHBIC OpraHovibl KJICTKU: OSHAOINIA3MATUYCCKAA CCTh (BHC), arapar FOJIBIDKI/I, JIN30COMBEI.
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[losryaBTOHOMHBIE OpPraHoMJbl KIETKH: MUTOXOHAPUM, IutacTuabl. IIpomcxoknenune muroxoHapuil M miaactud. Buasl miactun. HememOpanHble
OpraHoM/Ibl KJIETKU: pUOOCOMBI, KJIETOYHBIH IIEHTDP, PECHUYKH, KI'YTUKHA. DYHKIUU OPraHOUIOB KIETKU. Brimrouenus

3.9 | Snpo — perynsaTopHsli 1eHTp KiIeTKU. CTpoeHue sapa: siaepHas 000JI09Ka, KapUOTIIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10 | TpancnopT BelIECTB B KIETKE

4 XKuzHenesTeNbHOCTh KIETKH

4.1 | OOMeH BemecTB, WJIA METa0OIU3M. ACCUMWISIIHS (TUIACTUYCCKH OOMEH) M JUCCHUMUIISIUS (PHEPTeTUYSCKU OOMEH) — JBE CTOPOHBI €IMHOTO
nporecca Meradbonmm3ma. Tunsl oOMeHa BeliecTB: aBTOTPOQHBIN U rerepoTpodHbiii. Pons ¢pepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILIEHUH YHEPTUU B
KIIETKE

4.2 | ®orocunTte3. CreToBas u TeMHOBas a3wl poTocuHTe3a. Peakiuu dorocuaTe3a. DPPeKkTHBHOCTh (HoTOCHHTE3a. 3HaYeHUE (POTOCHHTE3a IS KU3HU
Ha 3emJyie. BiusgHue yciaoBuii cpeibl Ha OTOCUHTE3 U COCOOBI TIOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTCHUI.
XeMocHuHTe3. XeMOCHUHTE3UpYIOIIHe OakTeprun. 3HaUYeHHEe XeMOCHHTE3a JUIsl )KU3HU Ha 3emiie

4.3 | DHeprerudeckuii oOMeH B KJIeTKe. PacieruieHue BemecTs, BBIICNICHUE W aKKYMYIHPOBAHHE SHEPTHH B KIETKE. DTalbl YHEPTeTHYECKOTr0 OOMEHa.
['mukonus. bpoxenue u ero Buabl. KucnopoaHoe okucieHue, Win KJIeTOYHOe AblxaHue. D(PGEeKTUBHOCTh SHEPreTHYeCKOro 0OMeHa

4.4 | Peakuuu maTpuyHoro cunresa. I'enernueckas uHdopmanus u JIHK. Peanuzanus renerudeckoit nndopmanuu B kieTke. ['eHeTHUecKuit Ko U €ro
cBoiictBa. Tpanckpunuus — matpuunblii cunTe3 PHK. Tpancnsuus — 6uocunres 6enka. KogupoBanue amuHokuciaor. Ponb pubocom B Omocunrese
Oenka

4.5 | Heknerounsie ¢hopMbl xu3Hu — BUpychl. Mictopus otkpeitus BupycoB (/.M. UBanoBckuit). OCOOEHHOCTH CTPOCHHMSI U KU3HEIEATEILHOCTH BHPYCOB.
bakrepuodaru. bonesnu pacteHuii, )KUBOTHBIX U YEJIOBEKa, BBI3bIBaeMble BUpycamu. Bupyc ummyHoxaeduiuta yenoeka (BMUY) — Bo3OyauTensb
CIT1/a. [TpodunakTuka pacnpoCTpaHEHHs] BUPYCHBIX 3a00J1€BaHMIA

5 Pa3mHOkeHne 1 HHANBUAYATbHOE pa3BUTHE OPraHU3MOB

5.1 | KnerouHslii MK, WK )KM3HEHHBIN UK KieTku. MaTepdasza u mutos. [Iponeccsl, mpotekatoiue B nuutepdasze. Pernnmmkanus — peakiuus MaTpUIHOTO
cunteza JIHK. Crpoenume xpomocom. XpOMOCOMHBIH Ha0Op — KapuOTHI. JIWIJIOMIHBIA W TAIUIOMAHBIA XPOMOCOMHBIE HAOOPBL. XPOMATHIHI.
[uTonornyeckue OCHOBBI Pa3MHOKEHUS U MHIMBUAYAIbHOTO Pa3BUTHUSI OPIraHU3MOB.
Jenenue xinetkn — muro3. Craguu Muto3a. [Iponiecchl, mpourcxoasiye Ha pa3HbIX CTaIUsIX MUTO3a. buonornueckuii cMbIC MUTO3a

5.2 | ®opmbl pa3MHOKEHUS OPraHU3MOB: Oecroioe U mojoBoe. Bupl 6ecrosioro pa3sMHOXKEHHs: JelIeHue HaJBOE, MOYKOBAHHUE OJHO- U MHOTOKJIETOUHBIX,
cropoo0pa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHeE. ICKyCCTBEHHOE KIIOHMPOBAHHE OPraHU3MOB, €r0 3HAUYEHUE JJISl CEJICKIINH

5.3 | IlomoBoe pa3MHOKEHUE, €T0 OTJINYHS OT OECIIOJIOTO.
Meiio3. Craguu Meiio3a. [Ipoueccsl, mpoucxoasuie Ha cTaausx meiiosa. [loBenenue xpomocom B meiiosze. Kpoccunrosep. buonoruueckuii cmbicn u
3HAYEHUE MEN03a

5.4 | 'amerorenes — npouecc 0Opa3oBaHUs MOJOBBIX KIETOK Y *KUBOTHBIX. I1070BbIE jKene3bl: CEeMEHHUKU U iMYHUKU. OOpa3oBaHue U pa3BUTHE MOJOBBIX
KJIETOK — TramMeT (CHepMaTo3ouj, SHIEeKIeTKa) — chepMaToreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHMS SAHIEKIETOK M  CIIEPMAaTO30UI0B.
Onnopoteopenue. IlapreHorenes

5.5 | UnauBuayanbHOE pa3BUTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (3MOpuoreHes). Tambl SMOPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTH BIX:
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npoOieHue, racTpyisinus, opraHoreHe3. IloctamOpuonanbHoe pasButre. THIBI MOCTAIMOPHOHATBEHOTO Pa3BUTHS: MPSIMOE, HENpsAMOe (JTMYHMHOYHOE).
Bnustnue cpezpl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.
Poct u pa3zButue pacreHuil. OHTOreHe3 IBETKOBOTO PACTEHUSI: CTPOCHHE CEMEHH, CTAJUK Pa3BUTHUS

HaCHeHCTBeHHOCTB U USMCHYUBOCTb OPraHM3MOB

[Ipenmer u 3amaun reHetuku. Mcropus pa3BuTHs reHeTUKU. Briiag poccuiCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE €HETUKH. METO/bl T€HETU KU
(TMOpUIOIIOTHYECKUN, IUTOTEHETHUYECKH, MOJEKYIsIpHO-TeHeThdecknii). OCHOBHBIE TEHETHYECKHE TMOHATHA. | eHeTHdYecKass CHMBOJIMKA,
HCIIOJIb3YyeMas B CXeMax CKpeIUBaHUN

6.2

3aKOHOMEPHOCTH HacJe[0BaHUsA IPU3HAKOB, ycTaHOBIeHHble I'. Mennenem. MoHoruOpuaHoe ckpeniyBaHue. 3aKOH €IuHO0Opaszusi ruOpuaoB
IEPBOTO IMMOKOJICHUA. HpaBI/IJ'IO JOMUHHPOBAHUS. 3akoH pacCiCIICHUA IIPU3HAKOB. I'mmore3a uncToTe TaMmeT. IlonHoe M HeNmoJHOE JOMUHHPOBAHHUC.
JurnbpuaHoe CKpeliMBaHue. 3aKOH HE3aBHCHMOTO HACJEJIOBAaHMS TMpPHU3HAKOB. llUTOTeHEeTHMUYEeCKHe OCHOBBI JAUTHOPHIHOTO CKPEIIHMBAHUS.
Ananuzupyroliee CKpenBanue. Vcnonp30BaHue aHATM3UPYIOIIEr0 CKPEIIMBAHUS 7Sl ONIPEIEIICHHs TeHOTHIIA 0CO0U

6.3

CueruieHHOoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuenjeHHOMY HaclleJOBaHMIO TeHOB. HapylieHue cuenyieHus reHOB B pe3yJbTaTe
KPOCCHHIOBepa. XpOMOCOMHas TEOPHsI HACTEICTBEHHOCTHU. | eHeTH4YecKre KapThl.

I'enernka mona. XpoMOCOMHOE OIpeNeNeHHe Ioja. AYTOCOMBI U TIOJOBBIE XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMeTHbIE OpTraHU3MBbI.
HacnenoBanue npu3HakoB, CIEMJIEHHBIX C ITOJIOM

6.4

N3MeHYnBOCTE. BI/I}II)I N3MEHUYHNBOCTU: HEHACJICACTBCHHAs W HACJICACTBCHHAA. Poie Cp€anl B HeHaCHe)ICTBeHHOﬁ U3MEHYNBOCTH. XapaKTepI/ICTI/IKa
MOAU(PHUKAITMOHHON M3MEHUYMBOCTH. BapuannoHHslil psa u BapuanuoHHas kpuBas. Hopma peakiuu npusHaka. KonudyecTBeHHbIE M KaueCTBEHHBIE
MIPU3HAKK U UX HOpMa peakiuu. CBOMCTBA MOIU(PHUKAITMOHHON H3MEHUNBOCTH

6.5

HacnencrBennas, win TeHOTUNAYECKAs, U3MEHUYMBOCTh. KOMOMHATHBHAS W3MEHYHMBOCTh. MeH03 U TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOM
M3MEHYUBOCTH. MyTanmoHHas W3MEHYMBOCTh. Kiaccudukanus Myranuii: TEHHbIE XPOMOCOMHBIC, T€HOMHBIC. YacToTa W NPUYMHBI MYTaIlUi.
MyrtareHnsbie (hakTOpbl. 3aKOH TOMOJIOTUYECKHUX PSIIOB B HacJIeICTBEeHHON n3MeHunBocTH H.JM. BaBuiora

6.6

I'enetnka denosekxa. KapI/IOTI/Il'I yesioBeka. (OCHOBHBIE METOJAblI TCHETHKHW 4YCJIOBCKA: FCHeaHOFquCKHﬁ, 6J'II/13H6HOBBII71, L[I/ITOFCHCTI/I‘ICCKPlﬁ,
6HOXHMH‘I€CKHI>1, MOJ'ICKYJIHpHO-FeHeTI/ILIeCKI/Iﬁ. COBpCMeHHOC OnmpeACICHUE T'CHOTUIIA: ITOJJTHOICHOMHOE CEKBECHUPOBAHHUE, T'CHOTHIIMPOBAHUE, B TOM
YHCJIC C IIOMOIIBIO HHP-aHaJ'II/ISa. HaCJ'ICI[CTBCHHI)Ie 3a0071eBaHUs YeJIOBEKA: T€HHEIE 6OJI€3HI/I, 00JIE3HU C HaCHeHCTBeHHOﬁ mpeaApacIioIOKCHHOCTBIO,
XPpOMOCOMHBIC oone3nu. ComaTHyecKue U TCHCPATUBHBIC MYyTallUU. HpI/IHHI/IHLI 3A0POBOTO O6p838 JKU3HH, TUAarHOCTHUKMU, HpO(bHHaKTHKH H JICUCHU A
FEHETUYECKUX O0O0JIe3HEH. Meauko-reHeTH4ecKoe KOHCYJIbTUPOBAHUC. 3HaucHHUE MeﬂHHHHCKOﬁ ICHCTUKKU B IPCAOTBpalliCHUN W JICHCHUH
FeHETUYECKHX 3a00JI€BaHMI YeT0BEKA

CeJ'IeKI_[I/IH OpPraHnu3MoB. OCHOBBI OMOTEXHOIOTHHI

Cenekuusi Kak Hayka W Ipolecc. 3apoxaeHue celeKIu U JoMmectukanus. Yuenne H.M. BaBunoBa o meHTpax HNpOMCXOXAEHUS U MHOrooOpasus
KYJIBTYPHBIX pacTeHUH. LIeHTphl IPOMCXOkKAECHUS JOMAITHUX KUBOTHBIX. COopT, MOpoaa, TaMM

7.2

COBpeMeHHHe METOJBl CElIeKIMU. MacCOBBIM H I/IH,[[I/IBI/I,[[yaJ'IBHHﬁ 0T60pBI B CCIICKIIMH paCTeHI/Iﬁ n  JKHMBOTHBIX. OI_ICHKa 9KCTCPhLPA.
EJ'II/I3KOpOI[CTBeHHOC CKpCHIMBAHUC — I/IH6pI/I,[[I/IHF. Yucras 1uHUA. CerH_II/IBaHI/IC YHUCTHIX JIMHUH. FeTepO3I/IC, nIn FI/I6pI/I,I[Ha}I cHula. HepOJICTBeHHOe
CKpCUIMBAHUEC — aYT6pI/I,Z[I/IHT. OT,[[aJ'IéHHa}I FI/I6pI/IIII/ISaI_II/I$I u ee YCIICXH. I/ICKYCCTBCHHBII\/'I MYTAarcHe3 " IOJYUYCHHUC IMOJHUIIOUIOB. I[OCTI/I)KCHI/I}I
CCIICKIITMHN paCTCHHﬁ, JKUBOTHBIX U MUKPOOPIraHHU3MOB
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7.3

buoTexHonorus Kak oTpacib HpOU3BOACTBA. | eHHAs MHXKeHepHs. Dtambl co3nanus pekomOounantHoi /JIHK u Tpancrennsix opranusmoB. Kietounas
nHKeHepus. KiertouHble KynbTypbl. MHKPOKJIOHAIBHOE pa3MHOXKEHHE pacTeHuil. KiIOHMpoBaHME BBICOKONPOIYKTHBHBIX CEIbCKOXO35AHCTBEHHBIX
OpraHu3MoOB. DKOJOTHUYECKHE U 3THYecKue mpobieMbl. MO — reHeTHYeCKH MOJU(PHUIMPOBAHHBIE OPraHU3MbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

OBOIIOMMOHHASA OUOJIOTUS

11

OBOMIOLIMOHHAs Teopus U €€ MecTo B Ononorun. CeuaeTenscTa 3Boronuu. [laneonronornyeckne: nocineJ0BaTeIbHOCTD MOSBICHUS BUAOB B
MAJICOHTOJIOTMYECKOH JIETONMCH, TepexoiHble GopMbl. broreorpaduueckue: cxoAcTBO U pazaudue GpayH U (GIop MaTEPUKOB U OCTPOBOB.
OMOpPHUOJIOrMYECKHE: CXOJICTBA U Pa3IudMsi SMOPHOHOB pa3HbIX BUOB MMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMUHBIE, aHAIIOTUYHBIE,
pPYAUMEHTApHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIIPHO-OMOXUMHUYECKUE: CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META00JINYECKUX MTyTel
y BCEX OpraHU3MOB

1.2

OposmotmonHas Teopust Y. Jlapsuna. [Ipeanochiiku BOZHUKHOBEHUS JapBUHU3MA. J[BUIKYIIIME CHUIIbI SBOTIOIUH BUI0B 10 [lapBuHY (M30bITOYHOE
pa3sMHOXKEHHE IIPU OIPaHUYEHHOCTH PECYPCOB, HEOIIPEIeNIEHHAs] N3MEHYMBOCTbh, O0OPb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN OTOOD)

1.3

Cunretrnueckas Teopus sBostonnn (CTI) u ocHoBHBIE €€ moJiokeHus. MukposBostonus. [Tomysius Kak eTMHUIIA BIIAa U SBOJIOINAN

1.4

JIBrokymiue cuitbl ((pakTophl) SBOTIOIMA BUIOB B MPpHpoae. MyTaIllMOHHBIN MPOIIeCC 1 KOMOWHATHBHAS U3MEHYMBOCTD. [l0MyIISIIMOHHbIE BOJHBI U
npeiid reroB. M3onsmus u murpanus. EctecTBeHHbIN 0TOOp — HAnpaBIAroOmui (GakTop BOIONHA. POPMBI €CTECTBEHHOTO 0TOODA.
[TprcnocoOIeHHOCTh OPTaHU3MOB KaK pe3yiIbTaT 3BOJIONHH. [[puMepsl mprcnocobaeHnid y Opranu3MoB. ApoMop(o3bl U UAN0ATAITTAITUH.

Buna u Bunoo6pazosanue. Kpurepun Buma. OcHOBHBIC (POPMBI BHI000pa30BaHUs: TeorpadudecKoe, SKOJIOTHIESCKOEe

1.5

MaKpOBBOJ'IIOI_[I/IH. (-DOpMI)I SBOJIFOLIMH: (bHHeTI/I‘leCKaH, JUBCPICHTHAA, KOHBCPIrCHTHAA, I1apaJlJICIbHAA. H606paTI/IMOCTB 3BOJIIOIIUH

Bo3HukHOBEHME 1 Pa3BUTHUC )XW3HU HA 3emie

2.1

JloHay4HbI€ MPEJCTABICHUS O 3apO’KICHUN KU3HH. HaydHbIe TUTIOTE3bI BOBHUKHOBEHUS )KM3HU Ha 3emiie: a0MOTeHe3 U MaHCIEePMUsL. X UMUYECKast
IBOJIIONHS. DKCIIEPUMEHTATIBLHOE TIOITBEPKACHIE XUMUYECKON IBOIoNMU. HavanpHbIe 3Tansl Ononorudeckoi spoonuu. ['unoreza PHK-mupa.
[lepBrie KIIETKU U UX ABOJOLKA. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPraHU3MOB

2.2

Pa3BuTHe xu3HM Ha 3emMIie 1o 3pam u nepuojam. Karapxeii. Apxeiickas u mpotepo3soiickas 3psbl. [laneosoiickast spa u e€ nepuoapl: KeMOPUHCKUH,
OPJOBUKCKUHN, CUITyPUIICKUH, T€BOHCKUN, KAMEHHOYTOJIbHBIN, MepMCcKUid. Me3030iickast 3pa 1 €€ epro/Ibl: TPHACOBBIH, FOPCKUN, MEJIOBOIA.
Kaiino3zoiickas spa u e€ nmepuo/isl: MajaeoreHOBbIN, HEOT€HOBBIM, aHTPOTIOI€HOBBIN. XapaKTepUCTHKA KIIMMaTa U Ie0JIOTHYECKUX MPOLIECCOB.
OCHOBHBI€ ATaIbI BOJIOIUU PACTUTENLHOTO U KUBOTHOTO MUPA. ApoMop(h03bl Y pacTeHH 1 )KUBOTHBIX. [losiBIeHHe, paciiBeT U BBIMUPAHUE TPYIII
KUBBIX OPraHU3MOB

2.3

Cucrema OpPra’Hu4eCKOro Mrupa Kak OTpa>XCHHUEC 3BOJIIOLUH. OCHOBHBIC CHCTEMATHICCKHUE T'PYIIIIbI OPraHu3MOB

2.4

9BOJ’IIOI_[I/I$I YCJIOBCKaA. AHTpOHOJ’IOFI/I}I KaK HayKa. PazBurue Hpe,Z[CTaBJ'IeHI/Iﬁ O IMPOUCXOKKACHUHN YCIIOBCKA. Metoapl HU3YUYCHHA aHTPOIIOTCHE3A.
CXO,Z[CTBE[ " pasjindus 4CJIOBCKA U JKUBOTHBIX. CucreMaTH4eCKOE IOJ0KEHHE YSIOBEKa.
I[BI/I)KyH_II/IC CHIJIBI ((I)aI(TOpBI) AHTPOIIOTrCHE34a. HacneacTtBeHHas N3MEHYHMBOCTh U €CTECTBEHHBIN OT60p. O6IJ_ICCTBCHHBII71 06pa3 JKHN3HH, U3IOTOBJICHHUC

34




OpYAUH TPYAQ, MBIIUICHUE, PEYb

2.5 | OcHOBHBIE CTaIMW ¥ BETBH SBOJIIOIIMH YEIOBEKA: aBCTPAIOMUTEKH, UemoBeK yMenblid, YenoBeK MpsMOXosiuii, YemoBek HeaHAepTaIbCKuid, YemoBek
pa3ymHbIid. HaxoKN MCKOTTaeMbIX OCTAHKOB, BPEMsI CYIIIECTBOBAHUS, 00JIACTh PACIIPOCTPaHEeHHsI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 ®KU3HHU, OPYA U

2.6 | Yenoseueckue pacel. OCHOBHBIEC OOJBIINE PACKHI: €BPOIICOUIHAS (€Bpa3UiCKas), HETpO-aBCTPANONIHAS (SKBATOPHAIbHAS ), MOHTOJIOMTHAS (A3UATCKO-
amepuKaHckas). YepTsl MPUCIIOCOOICHHOCTH MPEACTABUTENICH YSIIOBEUSCKUX Pac K YCIOBUSAM CYIIECTBOBaHUS. EJMHCTBO YeIOBEUECKUX pac.
Kpuruka pacusma

3 Opraau3Mbl U OKpy>Karolas cpeia

3.1 | Dxonorus Kak Hayka. 3aauu ¥ pa3aessbl IKOJOTHHA. MeTOo bl AKOJIOTHUECKUX UCCIIeI0OBAaHIA. JKOJIOTHYECKOe MUPOBO33peHne. Cpenbl 0OuTaHus
OpPraHW3MOB: BOJTHAs, HA3EMHO-BO3/TyIITHASI, [IOYBCHHAS, BHYTPHOPTaHN3MEHHAs

3.2 | Dkonormdeckue dakropsl. Kimaccudurarus 3koI0ruaecknx GakTopoB: aOMOTHICCKIE, ONOTUYECKUE H aHTPONIOTeHHBIC. J[eHiCTBUE KOIOTHIEeCKIX
(hakTOpOB Ha OPTraHU3MBI

3.3 | AbuoTtnueckue GaKToOphl: CBET, TEMIEPaTypa, BIaXHOCTh. DoToneproan3m. [IpucnocolneHust opraHu3MoB K JEWCTBUIO a0MOTHYECKIX (PaKTOPOB.
buosornueckue puTMsl

3.4 | buotndueckue (hakTophl. Buapl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITUS, XUIITHUYIECTBO, TAPa3UTH3M, MYTyaIlu3M, KOMMEHCAIA3M
(HaxJIeOHUYECTBO, KBAPTHPAHTCTBO), aMCHCATTU3M, HEUTpau3M. 3HaYCHHEe OMOTHYSCKUX B3aUMOJICHCTBUH JIJISl CYIIIECTBOBAHUS OPTaHM3MOB B
MIPUPOTHBIX COOOIIECTBAX

3.5 | DKojoruueckue XapakTepuCTUKH MOmyasuu. OCHOBHbIE MOKA3aTeNU NOMY/ISIUN: YUCIEHHOCTh, TNIOTHOCTh, POKIaeMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. JInHaMyuKa YUCJIEHHOCTHU MOMYJISLUU U €€ perysiius

4, Coo0111ecTBa M SKOJOTMYECKHE CUCTEMBI

4.1 | CooOmecTBO Opranu3MoB — 6uoreHo3. CTpYKTyphl OMOIIEHO3a: BHI0BAsI, MPOCTPAHCTBEHHAs, Tpodudeckas (rumieBasi). Buasl-nomunanTel. CBs3U B
OHoOLIEHO3E

4.2 | Dxonoruyeckue cucrteMsl (3kocuctembl). [lonstue 06 sxocucteme u 6uoreoneHose. OyHKIMOHATbHBIE KOMIOHEHTHI 3KOCUCTEMBI: TPOIYLICHTHI,
KOHCYMEHTBI, peAylleHThl. KpyroBopoT BeliecTB ¥ MOTOK SHEPTUH B 3kocucTeme. Tpoduyeckue (MUIIeBbie) ypOBHH 3KOCUCTeMbI. [uiieBblie nenu u
cet. OCHOBHBIE IOKA3aTEJIN SKOCUCTEMBI: OroMacca, MPOyKIHs. DKOJIOTUYECKUE MTUPaMUIbl: MPOAYKIIMH, YUCIEHHOCTH, Onomaccel. CBOICTBa
HKOCUCTEM: YCTOWYMBOCTD, caMoOperynsanus, pazsutue. Cykieccus

4.3 | [IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOWHOTO MU HIMPOKOJIUCTBEHHOIO jeca. AHTPONOIeHHbIE IKOCHUCTEMBI.
ArposkocucteMbl. YpboskocucteMbl. bronoruueckoe 1 Xo3sHCTBEHHOE 3HAYCHHE arpodKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobOpasue kak pakTop ycroitunBocTH 3kocucteM. CoxpaHeHue OHOJIOTHUECKOTO pasHooOpa3us Ha 3emiie

4.4 | Yuenue B.U. Bepnanackoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa 6uochepsl. JKusoe BemiecTBo u ero ¢pyHkuuu. OcobeHHoCTH OHocdephl Kak
r100anbHOM SKOCUCTeMBI. J{nHaMuYeckoe paBHOBECHE U 00paTHas CBs3b B Ouocdepe. KpyroBopoTsl BeliecTB 1 OMOT€OXUMUYECKHIE ITUKIIBI
3JIEMEHTOB (yriepo/ia, a3oTa). 30HaIbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIIH

4.5 | YenoseuecTBo B Onocdepe 3eMiu. AHTPONIOTEHHbIE U3MEeHEeHHsI B Onocdepe. [ modanbHbIe SKOIOrHUeCKrue IPOOIEMEI.

OcHoBa PallOHAJIBHOTO YIIPABJICHUS MTPUPOAHBIMU pECYpCaAMU U UX UCIIOJIB30BAHHUC. I[OCTI/I)KCHI/ISI OMOJIOTUHU U OXpaHa IpHupoOJabl

35




YYEBHO-METOUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
[Taceunuk B.B. buonorus: Beenenue B 6uonoruto: Jluneinsriii kype, 10 kmace/ OO0 «IPODAx»; AO «M3natensctBo [IpocBemnieHney;
[Taceunuk B.B. buonorus: Beenenue B 6monoruto: JInnernsiii kype, 11 kimace/ OO0 «IPODAy»; AO «M3natenberBo [IpocBenieHuey;

METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA
Metoauueckue nocoOus i yUuTes;

JUIaKTUYECKHUE MaTepUabl Uil YPOKOB;

ATnacsel pacTeHU;

Kpacnas kaura PT

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://uchi.ru

https://urok.1c.ru

MATEPUAJIIBHO-TEXHUYECKOE OBECIIEUEHUE OBPA3OBATEJBHOI'O NTIPOLECCA

YUYEBHOE OBOPYJAOBAHHUE
Paznarounsrii Matepuai,
CnpaBoyHbIe MaTepUaIIbI

OBOPYJIOBAHME J1JIS1 TIPOBEJEHUSI IABOPATOPHBIX, IPAKTUUECKHUX PABOT, JIEMOHCTPAIINIA
MynbTUMEAUITHBIN TPOEKTOP;

MUKpOTIpEnaparsl;

Tabmuist
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