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HOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpammsl 1Mo OUOJIOTHH TEOPETHUYECKYIO OCHOBY JJISI ONPENEICHHUS MOAX0A0B K (POPMHUPOBAHUIO COJIEPKAHUS YyUeOHOTO
npenmera «buonorus» cocraBuwim: kKoHnenrtyanbHbie monoxkeHuss ®I'OC COO o B3anMOOOYCIOBIECHHOCTH IIENEH, COJEp)KaHUs, PE3yIbTaTOB
oOy4yeHuss u TpeOOBAaHWU K YPOBHIO HOJTOTOBKU BBIITYCKHHKOB, IOJIOKEHHS 00 OONIMX HENAX M MPHUHIIMIAX, XapaKTEPH3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpefHero obmiero oOpasoBanus B Poccmiickoit Dexepannu, a Takke MOJIOXKEHUS O crenuduke OHOnornu, e€ 3HAYCHUU B
MO3HAHUU KUBOH MPUPOIBI 1 00ECTICYEHUH CYLIECTBOBAHUS YEI0BEUYECKOTO 00mecTBa. COTIacHO Ha3BaHHBIM IMOJIOKEHHSIM, OTIPEICIIEHBI OCHOBHBIC
(GyHKIMU TPOTpaMMBI 110 OHOJIOTHU U €€ CTPYKTYpa.

[Iporpamma mo 6uosioruu AaET MpEACTaBICHUE O LENAX, 00 00Imel cTpaTeruu 00yd4eHus, BOCIUTAHUS U Pa3BUTUS 00OYUYAIOMINUXCS CPEICTBAMU
yueOHoro TpeaMera «buosorusy, onpenenser o0s3aTenbHOe MPEIMETHOE COAEPIKaHUE, €ro CTPYKTYPY, paclpelesieHHe Mo pasfeliaM M TeMaM,
PEKOMEHyeMYIO TOCIIE0BATEIFHOCTh HM3y4eHHsI Y4eOHOTO Marepuana ¢ Y4E€TOM MEXMPEAMETHBIX WM BHYTPHUIIPEJAMETHBIX CBS3€H, JIOTUKA
00pa3zoBaTeIbHOTO MPOIIECcca, BO3PACTHBIX 0COOCHHOCTEH 00yJaronuxcs.

B mporpamme 1o OMOJIOTHH TaKk)Ke YIUTHIBAIOTCS TPEOOBAaHUS K IJIAHUPYEMBIM JTMYHOCTHBIM, METAIIPEIMETHBIM U TIPEAMETHBIM pPe3ylIbTaTaM
00y4eHus B OpMUPOBAHNH OCHOBHBIX BUIOB YU€OHO-TTI03HABATEIHFHON JIEATETLHOCTH/y4eOHBIX JCHCTBHUI 00yJaIOMUXCs IO OCBOCHHIO COJICP KaHHS
O61oJI0rN4YecKkoro oopazoBaHusl.

B nporpamme no 6uosnoruu (10-11 xiaccel, 6a30BbIi ypoBEHb) peaan30BaH MPUHLUI MPEEMCTBEHHOCTH B M3yYeHHH OWoJIoruM, Oiarogaps
yeMy B HEHl MpocMaTpuBaeTCs HAINPaBICHHOCTh HA pa3BUTHE 3HAHWI, CBA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PCHUS,
[IEHHOCTHBIX OPWUEHTAIIUI JIMYHOCTH, KOJOTHMYECKOTO MBIIUICHUS, MPEICTaBICHUA O 3J0pOBOM 00Opa3e XU3HU W OEpeXHBIM OTHOIICHHEM K
OKpyXarolel mpupoaHou cpeze. [losTomy Hapsiay ¢ H3ydeHHeM 00IeOHOIOTHYECKUX TEOPUA, a TAK)KE 3HAHUN O CTPOCHUH YKUBBIX CUCTEM Pa3HOTO
paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX MPOIECCOB B MpOrpaMMe MO OHOJOTHH YAEIEHO BHUMAaHUE HCIOJb30BAHUIO TMOTYYEHHBIX
3HAHWUN B MMOBCEIHEBHOM KU3HU JUIS pEeUICHUS MPUKIAIHBIX 3aad, B TOM 4ucie: Mpo(UIaKTUKN HACIIEICTBEHHBIX 3a00JIeBaHUI YelI0BeKa, METUKO-
TeHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBAHUS 3KOJOTHYECKH 11eJIeCO00pa3HOro MOBEICHUS B OKPYXKAIOIIed MpUpOoTHON cpelie, aHaJIu3a BIIUS HUS
XO3SIICTBEHHOW JESATEIbHOCTH YEJIOBEKa Ha COCTOSHME MPHPOJHBIX U HCKYCCTBEHHBIX JKOCUCTEM. YCHJICHHE BHUMAaHMS K MPHUKIAIHOM
HaIpPaBJICEHHOCTH Yy4eOHOTO mpeaMera «bruosiorus» mpoauKTOBAHO HEOOXOAWMOCTBIO 00eCreUeHUs YCIOBHUM Ui PEIIeHUs OJHOW M3 aKTyaJbHBIX
3a/la4 IIKOJIBHOTO OHOJIOTMYECKOTO 00pa3oBaHus, KOTOpas IMpenrnoJiaraer (OpMHUpPOBaHHE y OOy4aIOUIUXCA CIIOCOOHOCTH aJalTHpPOBAThCS K
M3MEHEHUSIM TUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpenHero ooOumiero oOpa3oBaHMs 3aHHMaeT BakHoe MecTo. OHa oOecrieunBaeT (OpPMUPOBAHHE Y OOYYAIOMIMXCS
MIPEJICTaBICHU O HAay4yHOM KapTUHE MHpa, pacliupsieT U 0000IIaeT 3HAHUA O KHUBOW MpUpOJie, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOU
OpraHMU3aIiy U SBOJIOIHNH, CO3MaET YCIOBUS JUIA: MO3HAHUS 3aKOHOB JKUBOW MPUPOJIBI, hopMHupoBaHus (YyHKIMOHATHHONW TPAMOTHOCTH, HaBBIKOB
3JI0pOBOTO M 0€30MacHOr0 00pa3a >KU3HH, SKOJIOTMYECKOTO MBIIUICHHUS, IEHHOCTHOTO OTHOIIEHUS K )KMBOU MPHUPOJIE U YETOBEKY.

bonpiioe 3HaueHue OWUONOTHS WMMEET TaKKe IS PElIeHHS BOCIUTATENbHBIX M Pa3BHBAIOIIMX 3a/ad CpelHero ooumiero oOpa3oBaHWs,
conmanu3anuu odydaromuxcs. M3ydenue Ouosioruu obOecreynBaeT yCiIOBHUS UIsl (OPMUPOBAHMS HMHTEIUICKTYaIbHBIX, KOMMYHHKAI[MOHHBIX H
MH(GOPMAIMOHHBIX HAaBBIKOB, 3CTETHUECKON KYIbTYpPbI, CIIOCOOCTBYET MHTETpallui OMOJIOTUYECKUX 3HAHUN ¢ IPEACTaBICHUIMU U3 APYrUX y4eOHbIX
MIPEIMETOB, B YaCTHOCTH, (PM3MKU, XUMUH U reorpaduu. HazBaHHbIE MONOXKEHUS O MpeJHAa3HaYeHUU ydeOHoro npenmerta «buonorus» cocraBuiam
OCHOBY JIJIs OIIPEIeNICHHsI [TOJIX010B K 0TOOPY U CTPYKTYPUPOBAHUIO €0 COJIEpKaHMsL, IPEACTaBICHHOTO B IpOrpaMMe Mo OHOJIOTHH.

OT10op coxepkanusi yueOHoro npenmera «buosnorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C MO3UIUI KyJIbTypOocOOOpa3HOro MOJX0Ja, B
COOTBETCTBUHU C KOTOPHIM OOydYaroluecs JOJDKHBI OCBOMTH 3HAHMS M YMEHHs, 3HaUYUMble Ui (popMUpOBaHMs OOIIEH KYIbTYpbI, ONpeelIsoniie
aJIeKBaTHOE TOBEJCHHE YeJIOBEKa B OKpPYKalolled MpUPOAHOM cpene, BOocTpeOOBAaHHBIE B MOBCEIHEBHON JKU3HU U MPAKTUUYECKOW IEATENbHOCTH.
Ocoboe mecTo B 3TOM cHUCTeMe 3HAHMH 3aHMMAIOT 3JEMEHTHI COIEp)KaHUs, KOTOpbIE CIyKaT OCHOBOW s (pOpMUpPOBaHMS MpPEICTABICHUN O



COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHpA W IIEHHOCTHBIX OPHUEHTALUSAX JIMYHOCTH, CHOCOOCTBYIOUIMX T'yMaHHW3alMH OHMOJIOTHYECKOTO
oOpa3oBaHUsL.

CTpyKTypHpOBaHHE COJIEpKaHUA y4eOHOT0 MaTeprala B MPOrpaMMme 1o OUOJIOTHH OCYIIECTBICHO C yYETOM IMPUOPUTETHOTO 3HAYCHUS 3HAHUMA
00 OTIMYUTENBHBIX OCOOCHHOCTSAX >KUBOM MPHUPOJIBI, 0 €€ YPOBHEBOM OpraHU3allMM W HBOJIOIHMH. B COOTBETCTBHM C 3TUM B CTPYKType y4eOHOTO
npeaMera «broorusy BBIJIENEHBI CIEAYIOIIME COJEp)KaTelbHble JTUHUM: «buosiorus kak Hayka. MeToJpl HaydHOro mno3HaHus», «Kierka kak
Onosornyeckas cucrema», «OpraHu3Mm Kak Owoiormyeckas cucrema», «CHcTeMa M MHOTO0Opaswe OpPraHHYecKOTo MHpay, «IBOJIOIMUS KHBOK
HPUPOABD), «IKOCUCTEMBI U MPUCYLIUE UM 3aKOHOMEPHOCTI.

Lenp wu3ydyenust yueOHOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIaJieHHE OOYYArOIIMMUCS 3HAHUSMH O CTPYKTYpHO-
(GyHKIMOHATHFHON OpPraHM3alUy KUBBIX CHCTEM PA3HOTO PaHTa M MPUOOPETEHHE YMEHU HCIOJB30BATh 3TH 3HAHUS JJIS TPAMOTHBIX JICHCTBHA B
OTHOIIEHUH OOBEKTOB JKUBOM IPUPOJIbI U PEILIEHUS Pa3IMYHbIX )KU3HEHHBIX IPOOJIEM.

JloctrxeHnue nenu u3ydeHust yaueoHoro npeamera «buosorus» Ha 6a30BoM ypoBHE 00€CIIEUNBAETCS PELIEHUEM CIICAYIOLINX 3aa4:

OCBOEHHE OO0YYaroIIMMHCS CUCTEMBbI 3HAHUI O OHMOJOTMYECKMX TEOPHSX, YUEHHSX, 3aKOHAX, 3aKOHOMEpPHOCTSX, TMIIOTEe3axX, IMpaBHJIaX,
CIIY’KalllUX OCHOBOM 17151 (OPMHUpPOBAHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAy4YHOI'O IO3HAaHMS, CTPOCHHH,
MHOT000pa3uu M OCOOEHHOCTSIX JKMBBIX CHCTEM pPAa3HOTO YPOBHS OpraHW3alluH, BBIJAIOIIMXCS OTKPBITUSX M COBPEMEHHBIX HCCIEIOBAaHHUSIX B
OUOJIOr 1Y,

(dbopMupoBaHue y oOydaroluxcs MO3HaBaTENIbHBIX, HHTEIJIEKTYalbHBIX U TBOPUECKHUX CIOCOOHOCTEH B Ipoliecce aHalIMu3a JaHHBIX O MyTAX
pa3BUTHS B OMOJIOTUU HAYYHBIX B3IJISJ0B, UM U MOJX00B K H3yUEHHIO )KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3alnu;

CTaHOBJIEHHE Yy OOyyarouuxcs oOued KyabTypbl, (YHKIHOHAIbHONH TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OLCHUBATh SIBJICHUS
OKpYXKaIOILEro MUpa >KMBOM MPUPO/Ibl HA OCHOBAHUM 3HAHUM U OIBITA, TOJIyYEHHBIX IIPU U3y4EHUN OHOJIOTUHY;

(dopmMupoBaHue y oOy4yaroIllUXCsl YMEHHUH WILTIOCTPUPOBATh 3HAUY€HHE OMOJIOTMYECKUX 3HAHWM B MPAKTUYECKOM JEATENbHOCTH 4EIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIIMTaHUE YOEKIEHHOCTH B BO3MOKHOCTU IO3HAHMS YEIOBEKOM MHMBOW INPHUPOJbI, HEOOXOAMMOCTH OEpEKHOrO OTHOIIEHUS K Heill,
COOJIIOICHUS ITUYECKMX HOPM IIPH IPOBEAECHUHU OMOJIOIMUECKUX HCCIIEeI0BaHUH;

OCO3HAHME LIEHHOCTH OWOJIOTUYECKUX 3HAHMH JUId TOBBILIEHUS YPOBHS 53KOJOTMYECKOW KyNbTYphl, [UId (OPMHUPOBAHUS HAy4YHOTO
MHUPOBO33PEHUS;

IIPUMEHEHHE MTPUOOPETEHHBIX 3HAHUN U YMEHHMH B MOBCEAHEBHOM JKU3HU JAJIS1 OLEHKHU IOCIEICTBUN CBOEH NESTEIbHOCTH 0 OTHOIIEHUIO K
OKpyXarolllel cpesie, COOCTBEHHOMY 3/10pOBbI0, 000CHOBaHHE U COOJIIOAEHNE Mep NPO(UIAKTUKY 3a00I€BaHUM.

B cucreme cpennero o6mero obpaszoBanus «buonorus», nzyyaemas Ha 0a30BOM ypOBHE, SIBJISETCS OOA3aTENIbHBIM YYEOHBIM NIPEAMETOM,
BXO/ISIILIUM B COCTaB MIPeaAMETHOM 00nacTi «EcTecTBEHHO-HAYYHbIE TIPEAMETHI».

Jlnst u3ydeHus OMOJIOrMM Ha 6a30BOM YpOBHE cpesiHero oomiero oopazoBanus otBoaurcs 68 yacos: B 10 kiiacce — 34 yaca (1 yac B Hezento), B
11 kmacce — 34 vaca (1 4ac B Henenio).



COJEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOLIECTBEHHBIMH, TEXHHYECKHMMH M JIPYTUMHU ECTECTBEHHBIMH HayKamu, (uiocoduei, 3THKOM,
ACTETUKOW 1 TipaBoM. Pons Onosoruu B GOpMUPOBaHUN COBPEMEHHOW Hay4YHOH KapTHHBI Mupa. CucteMa OMOJIOTHYECKUX HaYK.

MeToapl MO3HAHUS KUBOM MPUPOABI (HaOIIOIEHNE, SKCIIEPUMEHT, OTIMCAaHKNEe, H3MEPEHHE, KIaCCH(PHUKANN, MOACIHUPOBAHNE, CTATUCTHYECKAs
00paboTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[IpaxTueckas padota Ne 1. «Vcnonp3oBanue pa3TM4HbIX METOJIOB IIPU U3YUYEHUU OMOJIOTMUYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

XKusble cucteMbl (OMOCHCTEMBI) KaK MpeAMET U3yueHus: 6uonoruu. OTinune >KUBbIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OMOCHCTEM W WX pa3zHOOOpa3we. YPOBHU OpraHU3allMh OMOCHCTEM: MOJICKYJSIPHBINA, KJIETOYHBIM, TKAHEBBIM, OpraHU3MEHHBIN,
MOMYJISIIIMOHHO-BUI0BOM, SKOCUCTEMHBIHN (OMOTe01I€HOTHYECKU), OnOoC(epHBIi.

JdemoncTpaumnu:

Tabmuib! u cxembl: «OCHOBHBIE MPU3HAKH KU3HIY, «YPOBHU OPraHU3aIluH )KHBOM MPUPOIBD).

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XuMuYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHYECKUI COCTAB KIETKU. XMMHUUYECKHE 3JIEMEHThI: MAaKPOAJIEMEHTBI, MUKPO3JIEMEHTHI. BoJia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMU BOJbI U MUHEPAIbHBIX BELIECTB B KieTke. [loanep:kanue ocMoTHUeckoro 6anaHca.

benku. CoctaB u crpoeHne 6e1K0B. AMHHOKHUCIOTHI — MOHOMEpHI OenkoB. HezaMeHnMble U 3aMEHUMBIE aMUHOKUCIIOTHI. AMUHOKHCIIO THBIN
COCTaB. YPOBHH CTPYKTYphI O€IKOBOI MOJIEKYIbI (IEpBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUECKHUE CBOMCTBA OEJIKOB.
buonorndeckue GpyHKIIMU OCIKOB.

@®epMeHThl — Ouonoruueckue Katanuzaropbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LEHTp, cyOcTtpatHas crenuduuHoctb. KodepmeHTsI.
Burtamunbl. Otanuns GepMeHTOB OT HEOPTaHUYECKUX KaTaaIu3aTOPOB.

VYrneBoasl: MOHOCaxapuabl (TIOKO3a, pubo3a U ne30Kcuprbo3a), aucaxapusl (caxaposa, JIakTo3a) W HoJucaxapusl (Kpaxmaln, TIIMKOTEH,
1emono3a). buonorunueckue GyHKIMH YTIIEBOIOB.

Jlunuael: Tpurnuuepunsl, Gocdonunuasbl, crepoussl. ['uapodunsHo-ruapodoOHbIe cBoOlicTBA. bruonornyeckue GyHkuuu aunuaoB. CpaBHEHHE
yIJ€BOJIOB, OEIKOB M JTUMUAOB KaK HCTOUHHUKOB SHEPTHUH.

Hykneunossie kucnotsl: JIHK u PHK. Hyxieotnasl — MoHOMepB! HykIIeMHOBBIX KUcHIOT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue u ¢pyHnkuun
PHK. Buast PHK. AT®: ctpoenue u GpyHKIUU.

[Mutonorus — Hayka o kieTke. KneTouyHas Teopusi — mpuMep B3aMMOJAEHCTBHS MW M (AKTOB B HAyYHOM MO3HAHWUU. MeETOAbl M3y4eHUS
KIIETKH.

Knerka kak menoctHast »uBas cuctema. OOIMe NMpU3HAKKU KIETOK: 3aMKHYTas HapykHas memOpana, monekynsl JJHK kak renermueckuit
ammapar, cucreMa cuHTe3a Oelka.



Tumbl KIeTok: dyKapuoTHYecKas M mpokapuotuyeckas. OcCOOEHHOCTH CTPOCHUS MPOKAPHOTHYECKOH KieTku. Kiietounas crenka OakTepuid.
Crpoenue sykapuoTudeckoi kieTku. OCHOBHbBIC OTJIMUUS PACTUTEIBHOM, )KUBOTHON M TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTeHKA, TTIMKOKAIUKC, X (yHkuuu. [lnasmarnyeckas memOpana, e€ cBoiicTBa U (pyHKUIHUU.
Hutoruaszma u e€ opranoupl. OgHomeMOpanHbie opranousl kietku: IIIC, anmapar ['onbmxu, mu3ocoMsl. [1oayaBTOHOMHBIE OPraHOUABI KIETKH:
MUTOXOHJIpUH, TacTuabl. [IponcxoxaeHne MUTOXOHIpUM U miactul. Bunel nminactua. HememOpaHHbie OpraHOU/IbI KJIETKH: PUOOCOMBI, KJICTOUHBII
LEHTP, [ICHTPUOJIU, PECHUYKH, KI'YTUKH. DYyHKIIUM OPTraHOUIOB KIETKU. BrimtoueHusl.

Snpo — perynsatopHsiii LeHTp kieTku. CTpoeHue sjpa: siaiepHasi 000J10UKa, KapuoIlIa3Ma, XPOMATHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEmECTB B KIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. Jleenryk, P. I'yk, T. IlIsann, M. llIneinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammsl: «Pacrpeienenrne XUMHUYECKUX JIEMEHTOB B HEXKHBOU Mpupoiey», «Pacripenenenne XuMuuecKux 2JIEMEHTOB B KHUBOUW MPUPOICH.

Tabmuusr n cxemsl: «llepuoauueckas Tabmuna XUMHYECKUX 3JIEMEHTOB», «CTpoeHHne MoJIeKylbl BOIbl», «buocunTe3 Oenkay, «CtpoeHue
MoJIeKyInbl Oenka», «Ctpoenue gpepmenta», «Hyknennossie kuciaotel. JJTHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3ykapuoTUUECKON KIETKI,
«CTpoeHHe KUBOTHOU KIETKW», «CTpOoeHHE pacTUTEIBHOW KIETKN», «CTpOCHHE MNPOKAPUOTHUECKOW KIEeTKH», «CTpOCHHE sapa KIETKH,
«YrneBonsl», «JINTTHIBD).

O6opynoBaHue: CBETOBOW MHUKPOCKOMN, OOOpydOBaHHME aJsl MPOBEACHHUS HaOMIOJEHUIN, W3MEpPEeHUH, SKCIIEPUMEHTOB, MHUKpOMpenapaThbl
PaCTUTENBHBIX, )KUBOTHBIX U OAKTEPHAIbHBIX KJIETOK.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopnas pabota Ne 1. «/3ydyeHne KaTaTUTHIECKON aKTUBHOCTH ()€PMEHTOB (HA MPUMEPE aMUIIa3bl HIIM KaTalla3bl)y.

JlaGopatopnass pabora Ne 2. «M3yueHue CTpOEHUS KIETOK pACTECHUH, J>XMUBOTHBIX M OaKTEpPHl TOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax 1 ux ornucaHue».

Tema 4. ’KuzneneiTeJLHOCTh KJIETKH.

OOMeH BelecTB, WK METa00IM3M. ACCUMUIAIUS (TUTACTHYECKUI OOMEH) U TUCCUMUIIAIUS (SHEPreTUYECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOTO
nporuecca Metadosin3ma. Poib 3aKOHOB COXpaHEHUs BEUIECTB U SHEPTUH B IOHUMaHUHN MEeTa0o0IM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpoGHBIN U reTepoTpodHbIil. Poib pepMeHTOB B 00MEHE BEIIECTB U MPEeBpaIlleHUH YHEPTHH B KIIETKE.

®ortocunre3. CBeToBast U TeMHOBas (a3bl porocuHTe3a. Peaknuu gorocunreza. DPpdexkTuBHOCT HoTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3a AJIs
KU3HU Ha 3emuie. Brnusinue ycnoBuii cpesibl Ha (GOTOCHHTE3 U CIOCOOBI MOBBILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUU.

XeMocuHTe3. XeMOCHHTE3UPYIoIIe OakTeprun. 3HaUeHUE XEMOCHHTE3a JIJIs )KU3HU Ha 3eMIIe.

DHepreTudyeckuii oOMeH B KJeTKe. PaciierieHue BellecTB, BBIICICHHE U aKKyMYIUPOBAHHME SHEPTUU B KIETKE. JTalbl 3HEPreTUYECKOTO
obMena. ['mukomus. bpoxkenue u ero BuAbl. KuciaopomHoe oOKuCIeHHE, WU KIETOYHOE JbixaHue. OxucnutenbHoe (ochopuinpoBaHue.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

Peakuuu matpuyHoro cunresa. ['enetnueckas undopmarus u JJHK. Peanuzanus renetnueckoil nHGopMauu B KiieTke. | 'eHeTH4YeCKuii Ko 1
ero cBoictBa. Tpanckpuniust — Matpuunslii cuate3 PHK. Tpancnsanus — Ouocunrtes 6enka. Dranbl Tpancasiuu. Koaupopanre aMuHOKUCTOT. Pob
pubocom B OMocHHTE3€ Oernka.

Heknetounsie ¢opmsbl xu3Hu — BUpYchl. VcTtopusi oTkpbiTus BupycoB (/1. WM. MBanoBckuit). OCOOEHHOCTH CTPOCHHS U KHU3HEHHOTO LUKIA
BUpYycoB. baktepuodaru. bone3nu pacteHuii, )XKMBOTHBIX W 4YEJOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nMmmyHonedurnuta uenoeka (BUY) —
Bo3Oymutens CIIM/]a. O6paTHast TpaHCKpHIIIIHSI, peBepTaza U uHTerpasa. [IpodunakTuka pacpocTpaHeHHs] BUPYCHBIX 3200 I€BaHHIA.

JdemoHcTpanum:

IToptpertsr: H. K. Konpros, /1. 1. UBanosckuii, K. A. Tumupsses.



Tabmumer u cxembl: «Tumbl nutanus», «Merabonusm», «MHUTOXOHIpHSY, «DHEPTETUUYECKUU OO0MeH», «XioporaacT», «DOTOCHUHTE3Y,
«Crpoenue JIHK», «Ctpoenue u pyHKunOHMpOBaHUE reHa», «CuHTe3 Oenka», «'eHeTndyeckuil koa», «Bupyce», «bakrepuodarm», «CtpoeHue u
*)u3HeHHbIH Uk Bupyca CII1/a, 6akrepuodaray, «Permkarms JJHKy.

Ob6opynoBanue: monenu-ammnkanuu «Yasoenue AHK u Tpanckpunuus», «buocunres Oenka», «CTpoeHUE KIIETKH», MOJEIb CTPYKTYPHI
JHK.

Tema S. PazMHOKeHHe U HHIMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounsrii nuki, WM >KM3HEHHBIH MK KieTku. MHTepdasza u muros. Ilponeccsl, nporekatomue B uHTepdasze. Perummkamus — peakuus
matpuuHoro cunresa JHK. Crpoenue xpomocom. XpoMOCOMHBIM Ha0Op — KapHOTHUIl. J(MIJIOWAHBIA M TaIJIOUJIHBIM XPOMOCOMHBIE HaOOPBI.
Xpomatuel. [lutonoruueckre 0CHOBBI pa3MHOXKEHUS U MHAUBUIYAJIbHOTO Pa3BUTHSI OPraHU3MOB.

Henenue knetku — Muto3. Ctaauu muto3a. [Iporieccsl, mpoucxoasiiyue Ha pa3HbIX CTaAUIX MUTO3a. bronoruueckuit CMbICI MUTO3a.

[Iporpammupyemast rudesb KIETKH — alomnTo3.

@opMBl pa3MHOKEHHSI OPraHu3MOB: Oecrojioe M MosoBoe. Buasl 0Oecrosoro pa3MHOXKEHMsS: JI€I€HHE HaJIBOE, MOYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHKe, BET€TATUBHOE pa3MHOKEeHHE. VICKycCTBEHHOE KJIOHHPOBAHNUE OPraHU3MOB, €r0 3HAYEHHUE JISI CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0rO.

Meito3. Craguu meiioza. [Ipoueccel, nmpoucxosaimue Ha craausx Menosa. Ilosenenue xpomocom B meiioze. Kpoccunrosep. bruonorunueckuii
CMBICJI ¥ 3HaYE€HHE Melo3a.

I'amerorenes — npouecc 0OpazoBaHUs MOJIOBBIX KIETOK Y JKMBOTHBIX. [TosioBBIE *kene3bl: CeMEHHUKH U sIMYHUKU. OOpa3oBaHME U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrepMaro3ouj, SHIeKIeTka) — crepMaToreHe3 u oBoreHe3. OcoOEHHOCTH CTPOEHUS SIMIEKIETOK M CIIepMaTO30UI0B.
OmnonoTtBopenue. [TapreHorenes.

NunuBuayanpHOEe pa3BuUTHE (OHTOreHEe3). DMOpHOHAIBHOE pa3BUTHE (AMOpHOreHe3). DTarbl SMOPHOHAIBHOTO Pa3BUTHS Y TMO3BOHOYHBIX
KUBOTHBIX: JIpoOJIeHHe, racTpyisiius, opranorenes. [loctamOproHanbHOe pa3BuUTHE. THUIBI MOCTIMOPHOHATIBFHOTO PA3BUTHA: MPSAMOE, HEMPSMOe
(nunHOYHOE). BiusiHue cpeibl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pazButue pactenuil. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHHUE CEMEHH, CTaIuN Pa3BUTHS.

JdemoncTpaumnu:

Tabmumper u cxembl: «DopMbl pa3MHOXKEHUS OPraHu3MOBy», «/IBoliHOE OIIOJOTBOpPEHHE Y LIBETKOBBIX pacTeHui», «BererarusHoe
pa3MHOKEHHE pacTeHuiD», «JlenmeHue kieTku Oaktepuit», «CTpoeHHE IMOJIOBBIX KIETOK», «CTpoeHue XpomMocombl», «KIeTOUHBIA LUK,
«Perummkanusa [ITHK», «Muros», «Meiios», «lIpsmoe u HenpsMoe pa3zButue», «l'ameTorenes y MIIEKONUTAOINUX U Y€I0BeKa», «OCHOBHbBIE CTaAUU
OHTOT'EHE3a».

O6opynoBaHue: MUKpPOCKOI, MHUKporpenapaTsl «CriepMaTo30MIbI MIIEKOMUTAIONIEro», «JSlifliekiieTka Miekonurawmero», «Kapuokunes B
KJIETKaX KOpeIIKa JIyKay, MarHUTHas MoJieb-anruimkanus «/lenenne knetkny», moaens JIHK, monens metada3zHoit XpoMOCOMBI.

JlaGopaTopHble H IpaKTHYecKue padoThbi:

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

JIaGopatopHas padota Ne 4. «/3ydeHne CTpOEHNUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEnaparax».

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHM3MOB.

IIpenmer u 3amaun reHeTHKH. VicTopust pa3BUTHs T€HETUKU. POk IIMTOIOTMHM ¥ SMOPHOJIOTHH B CTAHOBJICHWHU T€HETUKH. Bkiaa poccuiickux u
3apyOeKHBIX YUEHBIX B pa3BUTHE F€HETUKU. MeTO bl TeHETHKH (TMOpUI0I0THYECKUA, IUTOT€HETUYECKUHA, MOJIEKYIIAPHO -TeHeTHYecKuil). OCHOBHBIE
TEHETUUYECKUE TIOHATHS. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKpELIMBaHUN.

3aKOHOMEPHOCTH HACJIEJJOBaHUS IPU3HAKOB, ycTaHOBIIEHHBIE ['. Menaenem. MoHOTHOpHUIHOE CKpelMBaHue. 3aKOH eIMHO-00pa3usi THOPHUIOB
nepBoro nokosieHus. Ilpasuino foMmuHMpoBaHys. 3aKOH paclleryieHus Ipu3HakoB. [ unoresa yuctoTsl raMert. [1oaHOE M HEMOIHOE JOMUHUPOBAHUE.



JurubpunHoe ckpemuBaHue. 3aKOH HE3aBHCHMOTO HACJEIOBaHUsS NMPHU3HAKOB. L{UTOreHeTHYecKne OCHOBBI TUTHOPUAHOTO CKpPEIIMBAHUA.
Ananuzupyloliee cKpenBanue. Vcrnonp30Banne aHaTM3UPYIOIIEr0 CKPEIIMBAHUS ISl ONIPE/ICICHUS TeHOTUIIa OCOOH.

CuernnieHHoe HacienoBanue npusHakoB. Pabora T. Moprana mo cuemyieHHOMY HacjelIOBaHHIO I'eHOB. HapylieHue cueruieHusi TeHOB B
pe3ynbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYECKUE KapThl.

I'enetuka mosia. XpoMOCOMHOE OIpeneieHue Iona. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI. 1'OMOraMeTHbIE M T'€TepOTraMETHBIE OpPraHU3MBI.
HacnenoBanue npu3HaKkoB, CLEIUICHHBIX € ITOJIOM.

N3meHunBoCTh. BuIbl WM3MEHYMBOCTH: HEHACIECACTBEHHAs M HACIEIACTBEHHas. Poib cpeapl B HEHACHEACTBEHHOM M3MEHYMBOCTH.
XapakTeprucTrKa MOTU(PUKAITMOHHONH N3MEHUYNBOCTH. BapuamoHHbIN psi M BapuaoHnHas KpuBas. Hopma peakiun npusHaka. KojgmuecTBeHHbIE U
KauyeCTBEHHbIE MTPU3HAKU U UX HOpMa peakuuu. CBolicTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.

HacnencrBenHasi, WM TEeHOTUNMYECKas, H3MEHUYMBOCTh. KoMOMHaTHBHAasT W3MEHUMBOCTb. Mel03 M TOJOBOW TMpollecc — OCHOBA
KOMOMHATUBHOW M3MEHUMBOCTH. MyTalinoHHas u3MeHYMBOCTh. Kitaccudukanus MyTanuii: reHHble, XpOMOCOMHBIE, FTeHOMHBIE. YacToTa ¥ MPUYHHbI
MyTtauuid. MyrarenHble pakTopbl. 3aKOH TOMOJIOTMUECKUX PSAIOB B HacieAcTBeHHON usmenunsoctu H. 1. Basunosa.

BresaepHas HacIeCTBEHHOCTh U N3MEHYHBOCTD.

I'enetnka venmoBeka. Kapuotun demoBeka. OCHOBHBIE METOJbI T€HETUKH YEJIOBEKA: T€HEATOTHYECKHH, OJMM3HEIOBBIN, ITUTOTCHETUYECKUM,
OMOXMMHYECKUN, MOJIEKYIsIpHO-TeHeThYeckuii. CoBpeMeHHOE ONpe/IesieHne TeHOTUIa: TOJJTHOTEHOMHOE CEKBEHHPOBaHUE, T€HOTUIIHUPOBAHHUE, B TOM
gyucine ¢ nomomplo [I[[P-amamuza. HacnmencTBennbie 3a0osieBaHUs  4YelOBEKAa: TEHHbIE OO0Je3HHM, OOJIG3HHM C  HACIEACTBEHHOM
MIPeIpacIoOKEHHOCThIO, XPOMOCOMHBIE Oose3Hr. ComaTnueckue U reHepatuBHble MyTanuu. CTBoJioBble KieTKU. [IpuHuImMnbI 310poBoro oOpasa
KU3HU, JUArHOCTUKH, MPOQUIAKTUKH U JICUEHUs T'eHeTHYecKux Oosie3Heil. Meauko-reHeTndeckoe KOHCYIbTHpOBaHUE. 3HAYCHHE MEIUIMHCKOM
TeHETUKH B MPEJOTBPAILIEHNH U JICUEHUH TeHETUYECKUX 3a00JIeBaHU YelloBeKa.

JdemoHncTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeer-Pecosckuii, H. 1. BaBumnos.

Tabmumpl u cxembl: «MOHOrHOPHIHOE CKpEIIMBAaHUWE U €r0 LIUTOTEHETHYECKas OCHOBa», «3aKOH pACHICIUICHHS U €ro LUTOreHeTHYecKas
OCHOBa», «3aKOH 4YHUCTOTHI ramer», «urubpuaHoe ckpemuBanue», «l{uTonornyeckue OCHOBBI IUTHOPUAHOTO CKpeIIMBaHUs», «Meilo3y,
«B3aumonielicTBUE aJUIEIbHBIX T'€HOBY», «l'€HeTMYeckue KapThl pPACTEHMI, >KUBOTHBIX M 4elOBeKa», «leHeTuka moisa», «3aKOHOMEPHOCTH
HACJIEIOBaHUS, CIEIUIEHHOTo C mojom», «KapuoTtumbsl yenoBeka M >KUBOTHBIX», «Buabsl uaMenunBoctu», «MoaupukannoHHass U3MEHYUBOCTDY,
«HacnenoBanue pesyc-gpakropa», «l'eHeTuka rpymnmn KpoBu», «MyTallMOHHAs U3MEHYUBOCTDY.

O6opynoBanue: Mojaenu-anmnkauun «MoHoruOpuaHOe ckpemuBanue», «HemomHoe mnoMuHUpoBaHUE», «JUrHOpUIHOE CKpELIMBAHUE,
«Ilepekpéct XpoMOCOM», MUKPOCKON M MHKpompemnapar «Jpo3oduna» (Hopma, myranuu (HopMbl KpbUIbEB UM OKpacku Tena), repdapuit «lopox
IIOCEBHOM.

JlaGopaTopHble H IpaKTHYecKue padoThbi:

JlaboparopHass pabora Ne 5. «l3yueHue pe3ynbTaTOB MOHOTHMOPHIHOTO U JUTHOPUIHOTO CKPEUIMBaHUS Y APO30(UIbI Ha TOTOBBIX
MHUKpOIpenaparax.

JlaboparopHas pabota Ne 6. «M3yueHne MOAU(PUKAITMOHHON H3MEHYUBOCTH, IIOCTPOSHIE BApUAIIMOHHOTO PSJIa M BAPUAITMOHHON KPUBOM.

JlaboparopHas pabota Ne 7. «AHanu3 MyTtanuil y Apo30(Guiibl Ha TOTOBBIX MUKpOIIpenapaTaxy.

IIpaktuyeckas padora Ne 2. «CocTaBiieHUE U aHAJIM3 POJIOCIOBHBIX YETOBEKa.

Tema 7. Cesekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka W Ipolecc. 3apoXICHHME CeleKUMM U jaomecTukanus. Yuenue H. M. BaBuioBa o0 LEHTpax NHpPOUCXOXKIEHHUS H
MHOT000pa3ust KyIbTypHBIX pacTeHUl. LIeHTphl MPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpPT, IOPO/Ia, IITAMM.



CoBpemeHHbIE METOJABI CeleKUUU. MaccoBbI M WHAMBMIYaJIbHBIM OTOOpPHI B CEJNEKLMHM PAacTEHUM W KMBOTHBIX. OlEHKa 3KcTepbepa.
bnuskopoacTBeHHOE cKpemuBaHue — MHOpuAMHT. Yncras nmuaud. CKpelrBaHnue YUCTHIX JUHUHR. ['eTeposuc, wim rubpuaHas cuia. Hepoactennoe
cKkpemuBanue — ayropunuur. OtmanéHHas ruOpugusanus u e€ ycnexu. VICKYCCTBEHHBIM MyTareHe3 W MOJIydeHHE MOJIMIUIOMIOB. JoCTKeHUs
CEJICKLIMU PACTCHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buoTtexHonorust kak oTpacib MPOWU3BOJACTBA. I'€éHHAas MHXeHepus. OTtambl co3naHus pexkomOuHanTHoi /IHK u TpaHCreHHBIX OpraHM3MOB.
Kierounas wmHxkeHepus. Kilerounsle KyiabTypbl. MUKpPOKIOHQJIBHOE pa3MHOXKEHHE pacTeHud. KiloHupoBaHME  BBICOKONPOIYKTHBHBIX
CEITbCKOXO03SHCTBEHHBIX OPraHM3MOB. DKOJIOTHYECKUE U dTHUECKHE podsiemMbl. MO — reneTrnuecki MOAU(DUIIMPOBAHHBIE OPTaHNU3MBI.

JlemoHCcTpanmu:

IToptpetsr: H. Y. Basuiios, . B. Muuypus, I'. JI. Kapnieuenko, M. @. lBaHoB.

Tabnuipl v cxembl: kapTa «LleHTpbI MPOUCXOXKIEHNUS U MHOT000pa3us KyJIbTYPHBIX pacTeHHil», «Ilopoipl 1oMalHuX KUBOTHBIX», «Copra
KYJIbTYPHBIX pacTeHuit», «OtnanénHas rudpuamsanus», «Padotel akanemuka M. @. MBanoBay, «l[lomummonnus», «OO0bEKTbl OMOTEXHOJIOTUMY,
«KiteTouHble KyJIbTYpHI U KIIOHUPOBaHUE», «KOHCTpyHpOBaHME U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJISDKM IJIOJIOB U KOPHEIUIOZAOB JUKUX (OPM U KYyJIbTYpPHBIX COPTOB pacTeHHil, repdapuii «CenbCkoX0341iCTBEHHBIE
pacTeHus.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJbI M JIOCTHKEHHS CEJNEKIMH PAcTeHHWH M JKUBOTHBIX (HAa CEJIEKIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epmy,
COPTOMCIIBITATENbHBINA YYaCTOK, B TEIUIMYHOE XO3SAHCTBO, 1a00PaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. IBoTrOLMOHHASA OMOJIOTHS.

[IpeanochlIk BO3HUKHOBEHHS IBOTIOIIMOHHON TEOPHHU. DBOJIIOIIMOHHAS TEOPUS B €€ MECTO B OMOJIOTHH. BiusiHUe SBOTIONMOHHON TEOpHUU HA
pa3BuUTHE OMOJIOTHH U APYTUX HAYK.

CunerenbcTBa 3BotOIMU. [laneoHTONOTHYECKHE: TOCIEI0BATEIbHOCTD MOSIBICHUS BUIOB B MaJCOHTOJIOTMYECKOM JETOMUCH, NEPEXOIHBIC
¢dbopmebl. buoreorpaduueckue: cxoacTBo U pazinyue GpayH u Gprop MaTEPUKOB U OCTPOBOB.

DOMOpHUOJIOTHYECKHEe: CXOJCTBA M pa3inuvs SMOPHOHOB pa3HBIX BHUIOB IMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTMYHBIC, PYAMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXAaHU3MOB HACJEICTBEHHOCTHM M OCHOBHBIX
MeTab0IMYECKHUX MyTeil y BCeX OPraHu3MOB.

OpomoronHass teopuss Y. [lapBuna. [lpeanochlikyu BO3HUKHOBEHHUS JapBUMHU3MA. JIBMKyliuMe CHIIBI 3BOJIOUMM BUAOB 1o JlapBHHY
(M30BITOYHOE PA3MHOXKEHHUE MTPU OTPAHUICHHOCTH PECYPCOB, HEOTIPEICIEHHAS H3MEHYNBOCTh, 00pb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIH 0TOOD).

Cunrernueckas Teopust sBosonuu (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

MuxkposBosrorus. [lomyssius kak equHuIa BUAa U 9BOJIOLUH.

JBuxymue cuibl ((hakTopbl) 3BOJIONUU BUIOB B MpUpoe. MyTallMOHHBIM MpoIlecC U KOMOMHATHBHAS M3MEHYMBOCTH. [lomynsunnoHHBIE
BOJIHBI U Jipeii( reHoB. V3011 1 MUTpALIUSL.

EctectBeHHbII 0TOOp — HaMpaBIsIOMUN hakTop BOMOIHUHA. POPMBI €CTECTBEHHOTO 0TOOpA.

[Iprcnoco6aeHHOCTh OPraHU3MOB KakK pe3ylbTaT 3BoMoIMU. [IpruMeps! nprcnocobiaeHuii y oprannzMoB. ApoMopho3bl U UAHO-aJaN TAI[UH.

Bun u Bungoo6pazosanue. Kpurepun Buga. OcHoBHBIE (pOpMBI BUA000pa30BaHuUs: reorpaduieckoe, IKOJIOTHUECKOE.

MaxkposBosmtorusi. DopMbl 3BOTIONUY: (UIIeTHYEeCKasl, TUBEPreHTHAs!, KOHBEPIeHTHas, apaienbHas. HeoOpaTuMoCTh IBOIOLUN.

[IpoucxoxaeHue oT HeCIeUUaTU3UPOBAHHbBIX NPeAKoB. [Iporpeccupytoias cnennanu3anus. AJanTuBHAs pagrarus.



JdemoHcTpaumnu:

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

Tabnuuer u cxembl: «Pa3BUTHE OPraHUUECKOTO MUPA HA 3eMJie», «3apObIIIH MO3BOHOYHBIX )KHUBOTHBIX», « APXEONTEPHKCY, «DPopMBbI GOPHOBI
3a cymecTBoBaHuey, «EcrecTBeHHbII 0TOOpY», «MHOTOOOpasue cOpToB pacTeHHit», «MHorooOpasue mOpoJ >KUBOTHBIX», «llomymsaumy,
«MyTalnoHHasi U3MEHYMBOCTHY, «Apomop¢o3s», «Mamoamantanmumy», «OO0mas aerenepanus», «/IBmxkymue cuisl sBosonun», «Kapra-cxema
Mapmpyra myrtemectBust U. lapBunay», «bopbeba 3a cymectBoBanue», «IIprcmocodieHHOCTs Oprann3MoBy, «l eorpadudeckoe BUI000pa30BaHUEY,
«DKOJIOTHYECKOE BU1000pa30BaHUE.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C pa3IMYHBIMH THIIAMH OKpackd, HaOOp IUIOAOB M CeMsH, KoJuieKuus «lIpumepsl 3ammTHBIX
MIPUCTIOCOOTICHUH Y )KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIIPABJICHHUS BOJIIOIHNY», 00BEMHAsE MOJeNb «CTpOeHHE TOJIOBHOTO MO3Ta TIO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, Kosuekuus «DopmMbl COXpaHHOCTH HCKOIAEMbIX KUBOTHBIX M pacTeHHI», Moaenb ammuukaius «llepexpéct
XpOMOCOMY, BllaXxKHble Ipenaparhl «Pa3BuTHe HacekoMoro», «PaszBuTHe nArymku», MuKpornpenapaT «/lpozodunay (Hopma, Myrauuu (Gopmsl
KPBUTHEB U OKPACKH Tea).

JlabopaTopHble U NPaKTHYeCKUE PadoThI:

JlabopaTtopHnas padota Ne 1. «CpaBHEHHE BHAOB 110 MOP(OTOTUIECKOMY KPUTEPUIOY.

JlabopaTtopHnas pabota Ne 2. «Onucanue mpucrnoCcoOJICHHOCTH OPraHu3Ma M €€ OTHOCUTEIHHOTO XapakTepay.

Tema 2. Bo3HnKkHOBeHHME ¥ pa3BUTHE KU3HHU Ha 3emuie.

JloHayuHble TpEACTABIECHUS O 3apOXKJIEHUHU >KM3HU. HaydHble TMMOTe3bl BO3HMKHOBEHHUS XU3HUM Ha 3emule: aOMOreHe3 U IaHCIEpPMHUSL.
Xumuyeckasi 3BONIONMS. AOMOTEHHBIM CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHWYECKUX. DKCIEPUMEHTAJIbHOE MOATBEPKIACHUE XUMHYECKON
sBoonnu. HavanmbHbple 3Tambl Ouosnormdeckoit sBomoruu. [mnoresa PHK-mmpa. dopmupoBanne MeMOpaHHBIX CTPYKTYP W BO3HMKHOBEHHE
MpOTOKNIETKH. [lepBbie KiIeTKH U uX 3BomonusA. POPMHUPOBAHHE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pazputne xu3Hu Ha 3emie mo spaMm M nepuonam. Kartapxeil. Apxeiickas W mporteposoiickas 3pbl. [laneoszoiickas spa u €€ mepuoabl:
KeMOpHUHCKUH, OPJIOBUKCKUH, CHUTYPUICKUH, JCBOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3zoiickas spa v e€ nepuo/ipl: MajJeoreHOBbI, HEOr€HOBbIN, AaHTPOIIOTCHOBBIH.

XapakTepucTUKa KIMMaTa M T'e0JOrHuecKux mporeccoB. OCHOBHbBIE ATAMbl SBOJIOIUH PACTUTENBHOTO U KUBOTHOTO MHpa. ApoMOp(o3bl y
pacTeHuil u KUBOTHBIX. ll0osiBIEHUE, pacuBeT U BBIMUPAHUE I'PYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak OTpakeHue 3BOJOLHH. OCHOBHbIE CUCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

DBOJIIOIMS YeJIOBeKa. AHTPOIOJIOTHS Kak Hayka. PazBuTue mpeacTaBiIeHHl O IPOUCXOXKICHUH YelloBeKa. MeTobl U3yueHHUsl aHTPOIIOreHe3a.
CxoxcTBa M pa3nuyus 4elI0BeKa U )KUBOTHBIX. CHCTEMATUUECKOE MOJI0XKEHNE YEI0BEKa.

JBuxymue cunbl ((akropsl) anTpomoreHe3a. HaciencTBeHHas W3MEHUYMBOCTh M €CTECTBEHHBIH OTOOpP. OOIIecTBEHHBIH 00pa3 KHU3HH,
W3TOTOBJIEHUE OPYIU TPYJa, MBIILUICHUE, PEUb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOLUN YEJIOBEKA: aBCTpATONUTEKH, YenoBek ymenbii, YenoBek npsamMoxoasamui, YenoBek HeaHaepTalbCKU,
Yenoek pasymHblil. Haxoaku McKomaeMbIX OCTaTKOB, BPEeMs CYLLIECTBOBAHUS, 00JacTh pacIpoCTpaHeHus,, 00bEM IOJIOBHOTO MO3ra, o0pa3 >KU3HH,
opyausi.

Yenoseueckne packl. OCHOBHBbIE OOJIBIIME pachl: €BpoleoMHas (eBpa3uiickas), HErpo-aBCTpaJOUAHAs (PKBATOpHANIbHAS), MOHIOJIOUIHAS
(a3marcko-amepuKaHcKasi). YepTbl MPpUCIOCOOICHHOCTH MPEICTABUTEIECH YEIOBEYECKUX pac K YCIOBHIM CYIIECTBOBaHMs. EMMHCTBO dyernoBeyecKux
pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Toptpersr: @. Peny, JI. Ilactep, A. . Onapun, C. Munnep, I'. IOpu, Y. /{apus.



Tabmumer u cxembl: «Bo3HukHOBeHne CONHEYHOW cUCTEMBbI», «Pa3BuUTHE OpraHmueckoro Mmupa», «PactutenbHas kietkay, «KuBOTHas
kietkay, «lIpokapuoruueckas kiaetka», «CoBpeMeHHas CHUCTeMa OpraHu4eckoro Mupa», «CpaBHEHHE aHATOMUYECKUX YepPT CTPOCHHUS YeNIOBEKa U
4eII0BEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIC MeCTa IMAJICOHTOJOTHYECKHX HAXOJOK IMPEIAKOB COBPEMEHHOTO 4YENIOBEKa», «JlpeBHeWIne Ioam,
«/IpeBHue moan», «IlepBble COBpEMEHHBIE 0N, «HeI0BeUeCKHne pachl».

O6opynosanue: myispku «[IporcxoxaeHne denoBeka» (OIOCTBI aBCTPAIONUTEKA, MTUTCKAHTPOTIA, HEAHICPTaIbIla, KPOMAHBOHIIA), CICIIKH WJITU
M300paKeHUs] KaMEHHBIX OpYIMH TepBOOBITHOTO 4YelloBeKa (KaMHHU-YOMIEpHI, pyOmia, ckpebdia), TeoXpOHOJIOTHYECKas TaONna, KOJUICKIUS
«DOpMBI COXPaHHOCTU MCKOIIAEMBIX JKUBOTHBIX M PACTCHUI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[TpakTaeckas padorta Ne 1. «/3yueHne HCKOTAEMBIX OCTATKOB PACTECHHUI U )KHBOTHBIX B KOJUICKIIHSX).

DKCKypcHs «IBOIOIUS OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIN WJTH KPaeBEIUECKUN My3el).

Tema 3. Opranu3msl H OKpY:Kal0IIas cpeaa.

DKOJIOTUS KaK HayKa. 3aJayd U pa3Aesibl 3KOJOTUU. MeTo bl SKOJIOTUYECKUX UCCIIE0BaHUI. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO
YeNoBeKa.

Cpenpl 00uTaHUsI OPTaHU3MOB: BOJIHASI, HA3EMHO-BO3/IyIITHAS, TOYBEHHAs, BHYTPUOPTAHN3MEHHAS.

Oxosornueckue ¢daktopel. Kiaccudukamus SKOJIOTHYecKUX (aKTOpOB: aOMOTHYECKHE, OMOTHYECKHE W aHTpoIoreHHble. JleiicTBue
AKOJIOTUYECKHUX ()aKTOPOB HAa OPTaHU3MBI.

AOGuoTtudeckue (GakTOpbl: CBET, Temmeparypa, BiaaxHOCcTb. doromepuomusm. [lpucmocobneHus opraHU3MOB K JIEHCTBHIO a0MOTHYECKUX
(hakTopoB. brosornyeckrue puTMBI.

buotnueckune ¢akropsl. Bumbl OMOTHYECKHMX B3aWMOJEHCTBUI: KOHKYPEHIIUS, XWITHUYECTBO, cuMOM0O3 u ero Gopmel. [lapazutusm,
KooIepaIus, MyTyajli3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJICOHUUECTBO). AMEHCAIIN3M, HEUTpAIU3M. 3HAUCHHUE OMOTHYECKUX B3aMMOICUCT BUM
JUIS CYILIECTBOBAHUS OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapAKTEPUCTUKUA MOMyasuud. OCHOBHBIE NMOKA3aTENW MOMYJSALMH: YHUCIEHHOCTh, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb,
MPUPOCT, MUTpaLMs. J[MHaAMHUKA YMCIIEHHOCTH NOMYJISIUU U €€ PeryJIsaiusl.

JdemoncTpaumnu:

[Toptpetsr: A. I'ym6onsar, K. @. Pynse, O. ['ekkens.

Tabmusr u  cxembl: kapra «lIpupomnsie 30HBI 3emun», «Cpenpl obutanus opraHuzMoBy, «Dortonepuonusmy», «llomymsaum,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYIISINU UHPY30pHUH-TyhenbKny, «[IuieBbie memm.

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

JlaboparopHas padota Ne 3. «Mopdororuueckre 0COOEHHOCTH PacTEHUI U3 Pa3HbIX MECT OOUTAHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktueckas paborta Ne 2. «[loc4€T MIOTHOCTH MOMYNIALMMA PAa3HBIX BUIOB PACTCHUID.

Tema 4. Coo0miecTBa U 3K0J0rMYeCKHE CHCTEMBI.

CooOriecTBo opranu3MoB — 6uorieHo3. CTpyKTypbl OMOIIEHO3a: BUAOBas, MPOCTPAHCTBEHHAs!, Tpoduueckas (muieBas). Buabi-10MUHAHTHIL.
CBs3u B OHOIIEHO3E.

Dkonorudeckre cuctembl (dKocuctembl). llonatue 006 3kxocucreMe u OuoreorieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTBHI JKOCHCTEMBI:
MPOJIYIIEHThI, KOHCYMEHTHI, PEeIyleHThl. KpyroBopoT BelmiecTB U MOTOK SHEPruu B dKocucTeme. Tpoduyeckue (MUIIEBbIE) YPOBHU IKOCHCTEMBI.
[Mumessie nenu u cetu. OCHOBHBIE TMOKa3aTeIM JKOCHUCTEMBI: OMOMacca, MPOAYKIUS. DKOJIOTHUECKHUE MUPAMHUJIBI: MPOIYKIIMHU, YUCICHHOCTH,
o6romMaccel. CBOWCTBA DKOCHCTEM: YCTOMYMBOCTh, CAMOPETYIIALUs, pa3BuTue. Cykieccusl.

[IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI 03€P U PeK. DKOCUCTEMA XBOMHOTO MJIU IIUPOKOIUCTBEHHOTO Jieca.



AHTPOTIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOOosKocHcTeMbl. buonormueckoe ¥ XO3SHCTBEHHOE 3HAUYEHUE AarpodKOCHCTEM H
ypOOIKOCUCTEM.

buopaznooOpasue kak GakTop ycToiHunBocTH 3kocucTeM. CoxpaHeHne OMOJIOTHYECKOTO pasHOoOpa3us Ha 3eMIle.

Yuenne B. U. Bepnanckoro o Ouocdepe. ['panurier, coctaB u crpykrypa O6mochepsl. XKupoe BemectBo u ero (GyHkimu. OcoOEHHOCTH
orochepsl Kak rio0albHOM 3KocHuCcTeMBI. JJMHaMIYIecKoe paBHOBECHE U 0OpaTHast CBSI3b B Onocdepe.

KpyroBopoThl BelIecTB 1 OMOTCOXMMHYSCKUE ITUKIIBI JJIEMEHTOB (YriIepoaa, a30Ta). 30HAIBHOCTh Onochepbl. OCHOBHBIC OMOMEI CYIIIH.

YenoseyecTBo B Onocepe 3emiunn. AHTPOIIOTEHHbIE H3MEHEHHs B Orocdepe. [1o0anbHbIe SKOIOTHUECKH e TIPOOIEMBI.

CocymecTBoBaHME MPUPOABI U YenoBedecTBa. CoxpaHeHne Onopa3HooOpa3usi Kak OCHOBA ycTOHUMBOCTH Onocdepsl. OCHOBa pariOHAIBLHOTO
yIIpaBJICHUS TPUPOJAHBIMU PECYPCAMHU U MX MCIIOJIb30BaHKE. JJOCTMIKEHNsI OMOJIOTUU U OXpaHa IPUPOJIBL.

JdemoncTpaumnu:

[Moptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackui.

Tabmuups! u cxemsl: «llumessle nenu», «buoreHos: coctaB u cTpykTypay, «lIpuponnsie cooduiectBay, «llenu nutanusy», «Kojorunyeckas
nupamuaa», «buocdepa m dYermoBeKk», «IKOCHUCTEMa IMUPOKOIUCTBEHHOTO Jieca», «IKOCHUCTEMa XBOWHOTO Jiecay, «bHoleHo3 Bomoémay,
«ArporieHo3», «lIpumMepHbIE aHTPONIOTEHHBIE BO3JIEHCTBHS Ha TPUPOAY», «BakHeiIIne MCTOYHHMKH 3arps3HEHHs BO3AyXa W TPYHTOBBIX BOIY,
«[loyBa — BaxkHeimas cocrapistomas Ouocdeprl», «PDakTopbl nerpaganuu nous», «llapHukoBbiit 3ddexT», «PakTopbl PagMOaKTUBHOTO
3arpsisHeHUs1 ouocheprin, «O0mas ctpykrypa 6uocheps», «Pactpoctpanenne )u3Hu B 0nochepe», «O30HOBBIN dkpaH Ouochepsr», «KpyroBopot
yriepojaa B ouochepey, «KpyroBopot a3zota B IpupoIie».

O6opynoBanue: Moenb-anuidKanus «TUnmuaHble OHOIICHO3bI», TrepOapuii «PacTuTenbHBIE COOOIIECTBa», KOJUIEKINH «bHomeHo3y,
«Bpemutenu BakHEHIIMX CEIbCKOXO3AUCTBEHHBIX KYJIbTYp», TepOapuul W KOJUIEKIIMHM PACTeHUW M JKUBOTHBIX, MPUHAMIEKAIIUE K Pa3HBIM
AKOJIOTUYECKHUM TPYIIaM o HOTO Buaa, KpacHas kaura Poccuiickoit denepariu, n300pakeHus OXpaHsIeMbIX BUIOB PaCTEHUHN U )KUBOTHBIX.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT'MHA
HA BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O OGPA30OBAHUA

Cornacao ®I'OC COO, ycranaBiuBaroTcs TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OOYUaIOIIUMHUCS MPOTPaMM CPeTHEro 00IIero o0pa3oBaHus:
JUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA IIPCIMETA «buonorusy BbIACICHBI CJICAYHOIHUE COCTABJIAIOIMUEC: OCO3HAHUEC 06y‘~IaIOH_II/IMI/IC$I
pOCCHﬁCKOﬁ Fpa)I(,HaHCKOﬁ HACHTHYHOCTH — TI'OTOBHOCTH K CaMOPA3BHUTHIO, CAMOCTOATCIIbBHOCTHU MW CaMOOIIPCACICHUIO, HAJIMYUEC MOTHUBALIUMU K
O6y‘IeHI/IIO 6I/IOJ'IOFI/II/I, HCJICHAIIPABJICHHOC Pa3BUTUC BHYTPCHHUX Y6C)K,HCHI/Iﬁ JIMYHOCTA HA OCHOBE KJIFOYEBBIX IICHHOCTEH H HCTOPHUYCCKUX
Tpazu/mnﬁ pPa3BUTHUA OHOJIOrUYECKOTO 3HaHH:A, TOTOBHOCTb H CIIOCOOHOCTh 06yqa}01111/1xc;1 PYKOBOJACTBOBATLCS B CBOEH JIeSTEIbHOCTU 1I€HHOCTHO-
CMBICJIOBBIMH YCTAHOBKaMH, IIPUCYITUMHU CUCTEMC OHOJIOTHYECKOTO 06pa30BaHI/I}I, HAJIMYHUEC 3KOJIOTHYCCKOTO IMPABOCO3HAHW, CIIOCOOHOCTH CTaBUTh
LEJIN U CTPOUTH )KU3HCHHBIC I1JIAHBI.

JImgyHOCTHBIE pe3yJIbTaTbl OCBOCHUA IIPEAMCTA «buonorusy IOCTUTalOTCA B E€IHUHCTBE yqe6H0171 U BOCIHTATEIBHOM ACATEIBHOCTH B
COOTBCTCTBUU C TpaJUITUOHHBIMU pOCCHﬁCKI/IMI/I COOUOKYJIBTYPHBIMU, UCTOPUYCCKUMHU U NAYXOBHO-HPAaBCTBCHHLIMU LICHHOCTAMU, NMPHUHATHIMU B
O6H_ICCTBC [npaBuUJIaMH W HOpPpMaMU TIOBCACHUA H CHOC06CTByIOT nponeccaM CaMoOIIO3HAHHA, CAMOBOCIIMTAHUA W CaMOPAa3BUTUA, PaA3BUTUIA
BHy’TpeHHeﬁ MMO3nNHU JIMYHOCTHU, TATPUOTU3MA, YBAXKCHUA K 3aKOHY H IIPABOINOPAAKY, YCIOBCKY Tpyda U CTApHIEMYy IIOKOJCHUIO, B3aMMHOI'O



YBaKEHHUS, OCPEIKHOTO OTHOILICHHS K KYJIbTYPHOMY HACIEAMIO W TPAJAMUIHUSIM MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickoit denepanuu, npupoae u
OKpYKarollen cpee.

JIM9HOCTHBIE PE3YNIbTAThl OCBOCHHUS Y4eOHOro mnpeaMera «bBHOJIOTHS» JOKHBI OTpPakaTh TOTOBHOCTh W CIOCOOHOCTh OOYYaIONIUXCS
PYKOBOJICTBOBAThCSI C(HOPMHUPOBAHHOW BHYTPCHHEHW TMO3WIUEH IJUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAlMH, IMO3UTHUBHBIX BHYTPEHHUX
YOEKICHHA, COOTBETCTBYIONIUX TPATUIIMOHHBIM IEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPECHHUE KU3HCHHOTO OIBITA M OIbBITA JICATCIHEHOCTH B
MPOIIeCCe peaanu3alii OCHOBHBIX HANPABICHUNM BOCIIUTATEIBLHOM ACSITEIIBHOCTH, B TOM YMCJIE B YaCTH:

1) rpakaaHCcKOro BOCIMTAHUS:

c(hOPMHUPOBAHHOCTH IPAKIAHCKON IMO3UIINU 00YJAIONIEToCs Kak aKTUBHOTO U OTBETCTBEHHOTO YICHA POCCUHCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIPAB M 00S3aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOIIOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOW IEATEIHHOCTH TMPH CO3JAHUU YYEOHBIX NMPOEKTOB, PEHICHWU YYEOHBIX W TO3HABATENbHBIX 3aj1ad,
BBITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEENSITH COOCTBEHHYIO IMO3HUITUIO TTO OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM KU3HU B OOBSICHATD €€;

yYMEHHUE YYUTHIBaTh B CBOUX JEUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMOJICHCTBUSI JIFOACH C pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMHU
IIEHHOCTSIMH U COITMATBHBIM TTOJI0KEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHEHUS YUEOHBIX, ITO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3ajad,
YBaXUTEIHLHOTO OTHOIIEHUS K MHEHHUIO OTIIOHEHTOB IMPH 0OCYXJICHUU CITIOPHBIX BOMIPOCOB OMOJIOTUIECKOTO COICPKAHNS,

TOTOBHOCTH K TYMAHUTAPHOU 1 BOJIOHTEPCKON JIEATEITHHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh POCCUMCKOMN Tpa’kJJTaHCKOM MACHTUYHOCTH, MATPHOTHU3MA, YBAXKEHUSI K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTHU MEpe]
Ponunoii, ropaoctu 3a cBoit kpail, cBOI0 PoauHy, CBOH S3bIK U KYJIBTYPY, POLLIOE M HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHONIEHHE K NPUPOJHOMY HACIEIUI0O WM MaMITHUKAM MPUPOIbI, JOCTHKEHHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBAThH BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIGHHWE M pa3BUTHE OMOJIOTHM, MOHUMAHUS 3HAYEHHUS OWOJIOTUH B MO3HAHHUU
3aKOHOB MIPUPO/IbI, B dKU3HU YEJIOBEKa U COBPEMEHHOI0 OOIIECTBa;

ujeiHast yoexAEHHOCTh, TOTOBHOCTb K CITY>KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

OCO3HaHUE AYXOBHBIX EHHOCTEN pOCCUICKOrO HApOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CHOCOOHOCTh OLIEHUBATH CUTYAIIMIO ¥ PUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICh Ha MOPAITbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMYUBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOILLIEHHWE K CBOMM POJIUTENSM, CO3JaHUIO CEMbM HAa OCHOBE OCO3HAHHOIO MPUHATHUS LIEHHOCTEM CEMEHHOMN >KU3HU B
COOTBETCTBUU C TpaauUUsIMH HapoaoB Poccuu;

4) 3¢TEeTUYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOUas JCTETHUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CHOPTA, TPyJAa, OOIIECTBEHHBIX
OTHOIIICHUM;

MMOHMMAaHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMJICHHE MTPOSIBIATH KaYE€CTBAa TBOPUYECKOM JINUHOCTH;

5) pusuveckoro BocnuTaHus, POPMHUPOBAHUA KYJIbTYPbI 310POBbS H SIMOIHOHAJIBLHOI0 0JIATONOJIYYMSI:



MOHMMAaHUE M pealin3alusl 3J0pOBOTO M 0e30macHOro oOpasa >KM3HU (3A0POBOE MUTAHHME, COONIOJCHWE TMTHEHMYECKHX MpPaBUI U HOPM,
cOaaHCUPOBAaHHBIN PEKUM 3aHATUI M OTIBIXA, peryssipHas (U3NUecKas aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHHS K
COOCTBEHHOMY (PU3HUECKOMY U ICHXHUYECKOMY 370POBBIO;

MOHMMaHHUE IEHHOCTH MPAaBUJI UHIUBUAYAJIHLHOTO U KOJUIEKTUBHOTO 0E30IaCHOTO TIOBEJCHUS B CHUTYaLUsX, YTPOXKAIOIIUX 3A0POBBIO U KU3HU
JTIOIEH

OCO3HAHHUE NOCIEACTBUM U HENPUATHUS BPEAHBIX NPUBBIYEK (YIOTPEOIEHUS aJIKOT0JIsl, HAPKOTHUKOB, KYpEHHUs);

6) Tpya0BOro BOCIMTAHUSA:

TFOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPY10J1I00ue;

FOTOBHOCTh K AKTHBHOW JEATEIbHOCTU TEXHOJIOIMYECKOW M COLMAIbHOM HAIPaBIEHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATh, IUIAHUPOBATH U
CaMOCTOSITEJIBHO BBITIOJIHSTH TaKylO JA€ATEIbHOCTD;

UHTEpEC K pa3inyHbIM chepam NpodecCHOHaIbHOU JEesSTeNIbHOCTH, YMEHHME COBEpIIaTh OCO3HAaHHBIM BbIOOp Oyaymiedl mpodeccuu u
peayin30BbIBATHE COOCTBEHHBIE KU3HEHHbBIE TJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCE KU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUSA:

9KOJIOTMYECKH LieJeco00pa3Hoe OTHOLIEHHE K MPUPOJE KaK UICTOYHHUKY KU3HH Ha 3eMJiie, OCHOBE €€ CYIIIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJIOTHMUECKOHN KyJIbTYphl: IPUOOPETEHUE OMbITA IUIAHUPOBAHUSI TIOCTYNKOB U OIIEHKH UX BO3MOKHBIX MOCJIEACTBUN AJIs
OKpYKarollenl Cpeibl;

OCO3HAaHKE TJI00aIbHOr0 XapaKTepa SKOJIOrHUYEeCKUX MPoOJeM U IMyTel UX perieHus;

CIOCOOHOCTh HCIIOJIb30BaTh MpUOOpeTaeMble NpU HM3YYEHUH OHOJIOTMU 3HAHWA M YMEHHUS TpPU pelIeHUU MpoOseM, CBS3aHHBIX C
paloHaIbHBIM MIPUPOIONOIB30BaHUEM (COOIIOIEHUE MPAaBUII TIOBEICHUSI B IPUPOJIE, HANPABICHHBIX Ha COXPaHEHHE PaBHOBECHS B dKOCHCTEMaX,
OXpaHy BUJOB, 3KOCUCTEM, Onochepsi);

aKTUBHOE HEIpHATHE JEMCTBUI, NPUHOCSIIKUX Bpel OKpYXKamolled NpUpPOAHON cpelne, yMEHHE MPOTrHO3UPOBATh HEOIAroNpuUsTHbIC
9KOJIOTMYECKHE MOCIEACTBYS MPEANPUHUMAEMbIX IEHCTBUI U MPEAOTBPAILATh UX;

HaJIMYUe PA3BUTOTO SKOJIOTMUYECKOTO MBIIUICHUS, IKOJIOTHYECKOM KyIbTYphI, ONBbITA IEATEIBHOCTH IKOJIOTMYECKON HAIIPAaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI IMH B IO3HABATEIbHONW, KOMMYHUKATUBHON M COLMAIBHON MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOU NESATEIbHOCTU
9KOJIOTMYECKOM HalpaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO
Ha JAMajore KyabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3bIKOBOM U YUTATEIHCKOM KyIbTYPBhI KaK CPEICTBa B3aUMOACUCTBUS MEX Y JIFOJbMU U TIO3HAHUS MUPA;

MOHUMaHKe crenupuku OMOJOTUM KaK HayKH, OCO3HaHHs e€ poiau B (OPMUPOBAHUU DPALMUOHAIBLHOTO HAYYHOTO MBIIUICHHS, CO3JaHHUU
L[EJIOCTHOTO MPECTABICHUS 00 OKPY)KAIOIEM MHUPE KaK O €AMHCTBE MPUPOIbI, YEIOBEKa U OOIEeCTBA, B TO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHnu mpoodaeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUISI COBPEMEHHOW LMBUIM3ALMU: OOECIeYeHHs HOBOTO YPOBHS Pa3BUTHUS MEIMIIMHBI, CO3JaHUE
NEPCHEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX peIIaTh PECYpCHbIE MPOOJIEMBbl Pa3BUTHUS UYEIOBEUECTBA, MOMCKA MyTeH BbIXOJa M3 TII00AIBHBIX
HKOJIOTUYECKUX MpolsieM U obecredyeHus nepexosa K YCTOMUMBOMY pa3BUTHIO, PALMOHAIBHOMY MCIIOJIB30BAaHUIO MPUPOAHBIX PECypcoB U
(OpMUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTMYECKUX 3HAHUM B LENIAX MOBBIIIEHUS OOIIel KyJIbTyphl, €CTECTBEHHO-HAyYHON IPaMOTHOCTH, KaK
COCTaBHOM YacTH (PyHKIIMOHAJIBLHOW I'PaMOTHOCTH 00yJaromuxcs, GopMUPyeMO IpH U3y4eHUH OMOJIOTHH;



MOHMMaHHUE CYIIHOCTH METOJIOB TIO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, CHOCOOHOCTH HCHOJIB30BATh MOJIy4aeMbIe 3HAHUS Ui
aHaIM3a U OOBACHEHHS SIBJICHUI OKPYXKAIOIIET0 MHUpa U MPOUCXOAAUINX B HEM U3MEHEHUH, yMEHHE JeaTb 000CHOBAHHBIC 3aKIIOUEHHSI HA OCHOBE
HAyYHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C IEJIBIO TIOTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIHHO MCIIOJB30BaTh OMOJIOTUYECKHE 3HAHUS [T PELICHUS TPOOIeM B PeaTbHbIX )KMU3HEHHBIX CUTYAIUSX;

OCO3HAHUE LIEHHOCTH HAayYHOH JEATENBHOCTH, TOTOBHOCTh OCYILECTBIIATH IPOEKTHYIO U UCCIIEIOBATENIBCKYIO JEATEIbHOCTh HHIUBUYAIBHO U
B IpyIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO U CaMOOOPa30BaHUIO, K AKTUBHOMY ITOJIYYCHHIO HOBBIX 3HAHHMW MO OMOJIOTHUH B
COOTBETCTBUU C )KU3HEHHBIMU MTOTPEOHOCTAMU.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMmeTHble pe3yabTaThl OCBOEHUS ydeOHOro mnpenmera «buosorus» BKIIOYAIOT: 3HauMMble JUIsL (DOPMHUPOBAHMSI MHUPOBO33PEHUS
oOyyaroumxcsd MEXIUCIUIUIMHAPHbIE (MEXIpEIMETHbIE) OOIlleHayYHble IOHATHUS, OTPAXKAIOIIME IEIOCTHOCTh HAyYyHOM KapTHMHBI MHpa U
crenu(puKy METOJIOB MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPrus, SBJIEHHE, MPOIECC, CHCTeMa, HaydHbIil (akr,
MIPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, UCCieloBaHue, HaOII0AeHHe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHX), YHUBEpcallbHble y4ueOHbIe
neicTBus (MO3HaBaTeIbHble, KOMMYHUKATUBHBIE, PETYISATUBHBIE), oOecnieunBaomuye GopmMupoBanre GyHKINOHAIBHON I'PaMOTHOCTH U COIIMAILHOM
KOMITETEHIIMM OOy4aromuXxcs, CIOCOOHOCTh OOy4YarolIMXCsl HCHOJb30BAaTh OCBOCHHBIE MEXJIUCIHUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U
YHHUBEpCcaJbHbIe yueOHbIE IeUCTBUS B M0O3HABATEIBHON U COLMATIBHOMN MPAKTUKE.

MertanpeaqMeTHble pe3ynbTaThl OCBOSHHSI IPOrpaMMbI CPETHET0 0011ero 00pa3oBaHUs JOKHBI OTPAXKATh:

OByajeHHe YHHBEPCAJIbHBIMH YU4eOHBIMH II03HABATEIbHBIMH AeHCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOATENIBHO (POPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOIIEMY, pACCMATPUBATh €€ BCECTOPOHHE;

UCIOJb30BaTh IPU OCBOEHUM 3HAHUM NPUEMBI JIOIMUYECKOTO MBIIUICHUS (aHalIM3a, CUHTE3a, CPaBHEHMs, KiaccH(uKanuu, o000ueHus),
pacKphIBaTh CMbICIT OMOJIOTMYECKUX MOHATHH (BBLACIATH UX XapaKTepHbIE PU3HAKHU, YCTAHABIMBATh CBSI3U C JPYTUMHU MOHATUSAMN);

ONPEICIAT LEIN ACATEIbHOCTH, 3a/1aBasl IapaMeTpbl U KPUTEPUU UX JOCTHIKECHHUS, COOTHOCUTD PE3yJIbTaThl AEATEIbHOCTH C ITOCTABJICHHBIMH
LEJSIMU;

UCIOJIb30BATh ONOJIOTUYECKUE TIOHATHS /11 00bsICHEHHs (PAKTOB U SABJICHUN )KUBOM IPUPOIBL;

CTPOUTH JIOTUYECKUE pacCyKICHUs (MHIYKTHBHBIE, JI€AYKTUBHbIC, IO aHAJOI'MM), BBISABIATH 3aKOHOMEPHOCTH M MPOTHBOPEYMsS B
paccMaTpUBaeMbIX ABJICHUIX, GOPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHMUS;

IPUMEHATh CXEMHO-MO/IEJIbHBIE CPEJICTBA AJISl IPEJCTABICHUS CYILIECTBEHHBIX CBS3€H M OTHOLIEHUH B U3y4aeMbIX OMOJIOTMYECKUX O0BEKTaX,
a TaKk)Ke MPOTUBOPEUUI Pa3HOTO POJA, BBISIBICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOUHHKAX;

pa3pabatTbIBaTh IJIaH peLIeHus IpoOIeMbl ¢ yIETOM aHaIM3a UMEIOIIUXCA MaTepUalIbHBIX U HEMaTepUalIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B IEATEIBLHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LIEJISAM, OLICHUBATh PUCKU MOCIEACTBUN AEATEIbHOCTH;

KOOPAMHUPOBATH U BBIMIOJHATH pabOTy B YCIOBHSIX PeabHOTO, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aHMO/IEHCTBHYS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NP PEIICHUH )KM3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIE0BATENbCKHE IeHCTBHS:

BJIQJIeTh HaBbIKAaMH y4eOHO-MCCIIEOBATENbCKOM W TPOEKTHOM JesTEeIbHOCTH, HaBBIKAMH pas3pellieHuss NpoOieM, CIIOCOOHOCThIO U

TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY IIOUCKY METOJIOB PELICHUs IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3INYHbIX METOI0B ITI03HAHMS;



WCI0JIb30BaTh PA3IMYHbBIC BUABI JCSITEILHOCTH IO TMOJYYCHUIO HOBOTO 3HAHUS, €r0 WHTEPHpEeTaIy, MpeoOpa3oBaHUI0 U MPHUMCHECHUIO B
y4eOHBIX CUTYAIHIX, B TOM YHCIIC IPU CO3JaHUH YICOHBIX U COIIMATBLHBIX MPOCKTOB;

(hopMHPOBATh HAYYHBINA TUIT MBIIUICHUS, BJIaIETh HAYYHONH TEPMHHOJIOTHEH, KITFOUEBBIMU OHSITUSIMU U METOIAMH;

CTaBUTH B (POPMYIIHPOBATH COOCTBEHHBIE 3a7]a4ui B 00pa30BaTEIILHOM JIEATEIILHOCTH M KU3HEHHBIX CHTYAIIHSIX;

BBISIBIISIT TIPUIMHHO-CIICJICTBEHHBIC CBS3M W aAKTyaJIM3UPOBATh 3a/lady, BBIIBUTATh THIOTE3y €€ PEIICHUs, HAXOJIUTh apryMEHTBI JUIS
JIOKa3aTeJIbCTBA CBOMX YTBEPKIACHUMN, 33/IaBAaTh MTApaMETPhl M KPUTEPHH PEIICHUS;

aQHAJIM3WPOBATH TOJIyYCHHBIC B XOJIC PEIICHUS 33J]a9d Pe3yJIbTaThl, KPUTHUECKH OICHHBATh UX JIOCTOBEPHOCTH, TPOTHO3MPOBATh N3MECHEHHUE B
HOBBIX YCJIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH II€JICHAIPABIICHHBIH MTOMCK ITEPEHOCA CPEICTB U CIIOCOO0B JIEHCTBUS B IPO(PECCHOHAIBHYIO CPELY;

YMETh MIEPEHOCHUTH 3HAHUS B TIO3HABATEIBHYIO M MIPAKTHICCKYIO 00JIACTH )KU3HEICATEITbHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHUs, CTaBUTh MPOOJIEMBI M 3a1aud, JIONMYCKAIINE albTePHATUBHBIC
pelICHHS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX WH(POPMANHU (TEKCTe Y4eOHOTO TOCOOWS, HAyIHO-TIOMYJISIPHOW JUTEpaType, OMOJIOTHYECKUX
CJIOBApsSX U CIIPABOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHATM3UpOBaTh MHPOPMAITHIO PA3IMIHBIX BUIOB U ()OPM TPEICTABICHUS,
KPUTHUYECKH OI[EHUBATH €€ TIOCTOBEPHOCTH M HEITPOTHBOPEUHBOCTD;

dhopMyIUpOBaTh 3ampOChl M MPHUMEHSATH Pa3IMYHBIE METOJbI TPH TMOUCKE M OTOOpe Omonormdyeckoil umHpopManuu, HEOOXOIUMOHW st
BBITIOJIHEHUS Y4eOHBIX 3a/1a4;

MpHOOpeTaTh OMBIT HCMOJB30BaHHUS HMH(POPMALMOHHO-KOMMYHHMKATHUBHBIX TEXHOJIOTUH, COBEpIIEHCTBOBATH KYJIbTYpYy AaKTHBHOTO
WCIOJIb30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMY MpPEACTaBICHUS OHOJOTHYEeCKOW MHPOpMAIH (CXeMbl, IrpaduKu, TuarpaMMmbl, TaOIUIIb,
PUCYHKH U JPYToe€);

WCII0JIb30BAaTh HAYYHBIHN S3bIK B Ka4€CTBE CpeJCTBa IMpH padoTe ¢ OMOoJornueckoi MHQOpMaIMei: TPUMEHITh XUMUYeckue, (Gpu3nueckue u
MaTeMaTHYeCKUe 3HAKH M CUMBOJIBI, (opmynbl, ab0OpeBHAaTypy, HOMEHKJIATYpPy, HCIOJIb30BaTh W MPEoOpPa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE
CpeICTBa HArJSAHOCTH;

BIIaJIETh HaBBIKAMU PACIIO3HABAHUS U 3alIUTHI HHOpMAaIU, HHHOPMAIITMOHHOHN 0€30MaCHOCTH JTHYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU AeliCTBUSIMMU:

1) o0menmne:

OCYILIECTBIISITh KOMMYHUKAIIMUA BO BCEX cepax KU3HMU, aKTUBHO y4aCTBOBATh B JAMAJIOTEe WM JUCKYCCHUU IO CYIIECTBY OOCYXIAeMOW TEMBI
(ymeHue 3a/1aBaTh BOINPOCHI, BBICKA3bIBaTh CYXICHHSI OTHOCUTENILHO BBIMOTHEHUS MpeiaraeMoi 3a/1aui, YIUThIBAaTh UHTEPECHI U COTJIACOBAHHO CTh
MO3UIMI APYTHX YYACTHUKOB JAUAJIOTa WM JUCKYCCHUH);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIICHHs, MOHUMATh 3HAYEHHE COIMANBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IUKTHBIX
CUTYaIUi, yMETh CMsIr4aTh KOH(IUKTHI U BECTH TIEPETOBOPHI;

BIIAJIETh Pa3MYHBIMU CIIOCOOaMU OOIIEHHS U B3aMMOJICHCTBUS, TOHUMATh HAMEPEHUS APYTUX JIFOJIeH, MPOSBIATh YBAXKUTEILHOE OTHOIIICHUE
K cOOECEeTHUKY U B KOPPEKTHOH (hopMe hopMyTHUpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTD:



MOHMMATh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U WHAMBHIYAIbHOM pabOTHI MIPH pEIIEHUH OMOJIOTHYECKOM mpodsieMbl, 000CHOBBIBATh
HE00X0AMMOCTh IPUMEHEHHUS TPYIIIOBBIX ()OPM B3aMMOACHUCTBHS IIPH PEILICHUH Y4eOHOW 3aauu;

BBIOMPATH TEMATHUKY M METO/IbI COBMECTHBIX JIEMCTBUI C y4ETOM OOIIMX HHTEPECOB U BO3ZMOKHOCTEH KaKJI0TO WieHa KOJUIEKTUBA;

IIPUHUMATD 1I€JIM COBMECTHOM AEATEIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH AECHCTBUS 110 €€ NOCTHKEHUIO: COCTAaBIIATh IUIaH JEHCTBUM,
pacrpenensiTs por ¢ ya€TOM MHEHUH YIaCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OILICHMBATh KAYECTBO CBOETO BKJIaJ[a U Ka)KJIOTO yYaCTHUKA KOMaH/bl B OOIINIA pe3yibTaT M0 pa3pad0TaHHBIM KPUTEPUSIM;

IpeiaraTb HOBbIE IPOEKThI, OLICHUBATh UJIEHU C [TO3UIIUU HOBU3HbI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITHh TO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYAIMsIX, HPOSBIATE TBOPYECTBO M BOOOpakeHHE, OBITh
MHULUATUBHBIM.

OgiajeHHe YHMBePCAJIbHBIMH PeryJsiTABHBIMM IeHCTBUSIMU:

1) camoopranuzanus:

HCI0JIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIS BBISBJICHUSI MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U YU€OHBIX CUTYalMsIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 11€JIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX JAECWCTBUSIX M MOCTYIKAaxX IO OTHOIIEHUIO K KUBOU
IIPUPOJIE, CBOEMY 3I0POBBIO U 37I0POBBIO OKPYKAFOIINX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh MO3HABATENIbHYIO JI€ATEIbHOCTD, BBISBIATH MPOOJIEMbl, CTaBUTh U (POPMYIHpPOBaTH COOCTBEHHBIE 3aJaud B
00pa30BaTeNIbHON IeATENBHOCTH U AKU3HEHHBIX CUTYalHUsIX;

CaMOCTOSITENIBHO COCTABJISATH IJIaH PEICHUsS TPOOJIEMbI C YUETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;

paclupATh paMKH y4€OHOTO IIpeMEeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

Jie71aTh OCO3HAaHHBIN BBIOOD, apIyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M INPOSIBICHUIO ILIMPOKOW 3PYAMLUMU B pa3HbIX OONACTAX 3HAHUM, IOCTOSHHO HOBBINIATH CBOM
00pa3oBaTeNIbHBIN U KYJIbTYpHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIaJIeTh HaBBIKAMHU [103HABATEIbHON pedaeKcHM Kak OCO3HAHUS COBEPIIAEMbIX JEHCTBHM M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTAaTOB U
OCHOBaHMH, UCII0JIL30BaTh NPUEMBI peIeKCHM I OLIEHKU CUTYaIH, BEIOOpa BEPHOIO PELICHNUS;

YMETbH OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTUX IPU aHAJINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHe cedsi M APYrux:

IIPUHUMATh ce0s, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

Hpe,Z[MeTHLIC PE3YyIbTAaThl OCBOCHUA TPOTPAMMBI COO mno 6uosoruu Ha 6a30BOM YPOBHC BKIIIOYAIOT CHCI_II/I(I)I/I‘-ICCKI/IC JJIsL yqe6H0r0 npeameTa
«buomorus» HAaY4YHBIC 3HAHUSA, YMCHHUA U CIIOCOOBI JENUCTBUI MO OCBOCHUIO, UHTCPIIPECTAIUN U npeo6pa3OBaHmo 3HaHHI>i, BUABI JCATCIBHOCTHU 110



MOJIy4EHUIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUW B PA3JIMYHBIX YUCOHBIX CUTYallUsX, a TAKKE B PEAIbHBIX KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C
ouonorueil. B mporpamme npeaMeTHbIe pe3ylbTaThl MPEACTaBICHBI M0 ToaM 00ydeHHUS.

[IpenmeTtHbie pe3ynbTaThl OCBOeHHs ydeOHoro npenmera «buonorus» ¢ 10 knacce NOIKHBI OTPaXaTh:

c(OPMHUPOBAHHOCTh 3HAHUN O MECTE W POJHM OHMOJOTHHM B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMHPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAY4YHON KapTHHBI MUPAa U HAyYHOTO MUPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apyO€KHbIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OHOJIOTHUH,
(GYHKIMOHATBLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PacKphIBaTh COJCp)KaHWE OHMOJOTUYECKUX TEPMUHOB M TOHSATHH: >KM3Hb, KIIETKA, OpPTaHU3M, MeTa0oinu3M (0OMEH BEIIECTB U
MpEeBpaICHUE SHEPruM), TOMEOcCTa3 (caMOperyssius), YpPOBHEBas OpPraHu3alisl >KUBBIX CHCTEM, CaMOBOCHPOHU3BEACHHE (PEHpPOIYKIIHS),
HACJIEICTBEHHOCTb, N3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHE U3Jlaratb OMOJIOrMYecKUe TEOpUH (KJIETOUHAsi, XpOMOCOMHAsl, MyTallUOHHAs1, LIEHTPAJIbHAs JOTMa MOJIEKYISIpPHON OMOJIOTHH), 3aKOHBI
(I'. Menpens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 LIEHTpax MHOrooOpasus M MPOUCXOXKAEHUs KyabTypHbIX pactenuil H. WM. BaBuiosa),
OTPEENATh TPAHULBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOJaMH HAYYHOTO MO3HAHUs B OMOJIOrMH: HAOIIOIEHUE U OMIMCAHHUE KUBBIX CUCTEM, ITPOLIECCOB U ABJIEHUH, OpraHu3alus u
MIpOBeJIeHHE OUOJIOTMYECKOTO IKCIEPUMEHTA, BBIABM)KEHHE TMIIOTE3bI, BBISIBJICHHE 3aBUCMOCTU MEXY UCCIETyeMbIMU BEIMUYNHAMU, OObSICHEHNE
MOJIyYEHHBIX PEe3YyJbTaTOB, HCIOJb30BAaHHBIX HAYYHBIX MOHSATUH, TEOpPUH U 3aKOHOB, yYMEHHUE JeJaThb BBIBOJbl HAa OCHOBAaHUM IOJIYYEHHBIX
pe3yNbTaTOB;

YMEHHE BBIJIEISITh CYIIECTBEHHBIE NMPU3HAKH BUPYCOB, KIETOK MPOKAPHOT M 3YKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB,
OCOOEHHOCTH TMPOLIECCOB: OOMEHa BELIECTB M NPEBpAIIEHHs] SHEPrud B KIETKe, (OTOCHHTE3a, IJIACTUYECKOIO U SHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Meii03a, OTUIOAOTBOPEHUSI, PA3MHOKEHHUS, MHANBUAYAILHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3);

yYMEHHE MPUMEHSATh MOJYyYeHHbIEC 3HAHUS JJI1 OOBSICHEHHUS] OMOJIOTMYECKUX MPOLIECCOB U SBJICHUM, IJIs1 IPUHATUS MPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM KU3HU C 1IeNIbI0 o0ecreueHusi 0€30MacHOCTH CBOETrO 370POBbS M 3/I0POBBSl OKPYXKAIOMIMX JIFOJEH, COOMI0OACHNUS HOPM I'PaMOTHOTO
MOBEACHUA B OKpYXKalouleil MNpUpOAHON cpene, MOHMMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHHM COBpEMEHHOW Ouoloruu u
OMOTEXHOJIOTHH IS pallHOHATIBHOTO MTPUPOI0TIONH30BAHUS;

YMEHHE pellaTh 3JIeMEHTapHble T€HETHYEeCKHE 3aJaud Ha MOHO- U IUTHOpHIIHOE CKpEIIMBaHME, CLEIJICHHOE HAacleAO0BaHUE, COCTABIIATH
CXEMbl MOHOTHOPHIHOTO CKpEUIMBAHUS IS MPECKa3aHusl HACJIeOBaHUs MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINIOJHATH Ja00paTOpHbIE U IPaKTUYECKUE PabOThI, COOII0IaTh MpaBUia Npu padoTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKU OLICHUBATh U UHTEPIPETHUPOBATH HHGOPMAIINIO OHOJIOrMYECKOr0 COIePKaHUs, BKIIOYAIOIIYIO I1CEB/IOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UICTOYHHUKOB (CpeJCcTBa MacCOBOW MH(OPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepUabl), STHUYECKUE ACTIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
OMOJIOTHH, METUITUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/IaBaTh COOCTBEHHbIC MUCHMEHHBIC U YCTHBIE COOOIIeHHs], 000011as OMOIOTrHYecKyl0 HH(OPMAIMIO U3 HECKOJIBKUX MCTOYHHUKOB,
IPaMOTHO UCHOJIB30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.

[IpenMeTHbI€e pe3yabTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» ¢ 11 Knacce NOMKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE W POJM OUOJOTHM B CUCTEME HAyYHOI'O 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMHPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa M HAYYHOTO MHMPOBO33PEHMs, O BKJIAJIe POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHUOJIOTHUH,
(GYHKIMOHATIBLHON TPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1ay;

YMEHHUE PacKpbIBaTh CoAep)kaHNe OMOJOrMUECKIX TEPMUHOB M MOHATHUI: BUJI, MOMYJIALUSA, T€HO(POH, IBOIIOIMS, ABIXKYIINE CUIIbI ((pakTophl)
HBOJIIOILIUH, MPUCIIOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHMe, YKOJOTHYECKUE (DAKTOPHI, SKOCHCTEMA, MPOIYIEHTbl, KOHCYMEHTBI, PEAYLIEHTHI,
LEeNH MUTaHUA, SKOJOrnyeckas mupaMmua, buoreoneHos, buocdepa;



yMEHHE WU3jaraTb OHOJOTMYECKHE TEOopuH (dBotolMoHHAas Teopuss Y. JlapBuHA, CHHTETHYECKash TEOPHUS SBOJIOLUH), 3aKOHBI U
3aKOHOMepHOCTH (3apoapiiieBoro cxoacrsa K. M. bapa, uepenoBanus riaBHbIX HampasieHud u nyredl ssosouuu A. H. CeBepuoBa, yueHHs O
ouoctepe B. . BepHajackoro), onpeneisTh TpaHHIIbl UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAAMU HAYYHOTO MO3HAHMS B OMOJIOTHU: HAOIIOIEHUE U OTIMCAHKE KHUBBIX CUCTEM, IPOLIECCOB U SIBJICHUH, OpraHu3anus 1
MpoBeeHNE OMOJIOTHYECKOTO SKCIEPUMEHTA, BBIABIKEHHE THIIOTE3bI, BBISBICHHE 3aBUCUMOCTH MEXIY MCCIEIYEMbIMH BEITHUYNHAMH, OObSICHEHHE
MOJIy4eHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TEOPUH M 3aKOHOB, yMEHHE JeNlaTh BBIBOJBI Ha OCHOBAaHUM IOJYYEHHBIX
pe3yIbTaTOB;

YMEHHE BBIJCIATh CYINIECTBEHHBIC IPH3HAKK CTPOCHHS OWOJIOTUYECKMX OOBEKTOB: BHUIOB, IOMYISLUH, MPOAYIEHTOB, KOHCYMEHTOB,
penyLeHTOB, OMOT€OIIEHO30B M SKOCUCTEM, OCOOCHHOCTH IMPOIECCOB: HACIEJACTBEHHONH M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpPA, BUA000pA30BAHMUSA,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, JCUCTBUS HKOJOTHYECKUX (aKTOPOB HA OPraHM3MBI, MEPEHOCA BEHIECTB M TOTOKA SHEPTHH B AKOCHUCTEMAX,
AQHTPOTIOTEHHBIX U3MEHEHHH B 9KOCUCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB M OMOTEOXMMHYECKHX IIMKIIOB B OHocepe;

YMEHHE TPUMEHSTh NMOJYYCHHBIC 3HAHUS JUIS OOBSICHEHUS! OMOJIOTHYECKUX MPOIECCOB M SBICHHM, JUIS MIPUHATHS MPAKTUYSCKUX PEIICHUN B
MTOBCETHEBHOM KHM3HM C IIeTbI0 oOecriedeHns: 0€30TacCHOCTH CBOETO 37I0POBBSI M 3/I0POBBSI OKPYKAIOIIUX JIFOJICH, COOMOACHUSI HOPM T'PaMOTHOTO
MOBENICHUsI B OKPYXKAIOIIeH NPUPOJHON cpene, TMOHMMaHWE HEOOXOJAWMOCTH WCHOJIB30BAHUS JIOCTH)KCHHH COBPEMEHHOW OWOJIOTHH st
PaMOHATFHOTO IPUPOIOTIOIB30BAHNS;

YMEHHE pelIaTh dJIeMEeHTapHbIe OMOJIOTHYECKHE 33aa4l, COCTABISITh CXEMBI IEPEHOCA BEIIECTB M YHEPTUHU B IKOCHCTEMAaxX (1IN ITUTAHMS);

YMEHHE BBINOJIHATH Ja00paTOpHbIE U IPaKTUUECKUEe paboThI, COOIII0IaTh MpaBUia Mpu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTUYCCKH OIICHUBATh M HHTEPIPETUPOBATH HH(DOPMAIHIO OHOJIOTHYECKOTO COJIEPKAHUS, BKITFOUAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3
pa3IMYHbIX HCTOYHHUKOB (CpelCcTBa MaccoBOW HMH(GOPMALMHK, HAYYHO-TIONMYJISIPHbIE MaTepuaibl), paccMaTpuUBaTh TIJ00ANbHBIE HKOJIOTUYECKUE
poOJIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UITHIO;

yMEHHE C03/1aBaTh COOCTBEHHBIC MMHCHbMEHHBIC U YCTHBIE COOOIIEeHHs, 00001as OHOJIOTHIECKYI0 HH(OPMAITUIO U3 HECKOJIbKUX MCTOYHHUKOB,
IrPaMOTHO MCIOJIb30BaTh MOHATUHHBIN amnmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne n/m HaumeHoBaHue pa3/ejioB U TeM MPOrPaMMBbl KoauuecTBo yacoB DJIeKTpOoHHbIE (HU(PPOBBIE)
Bcero IpaKkTHYeCKHe o0pa3oBaTejibHbIE PeCypChl
padoThbI

bu6mmoreka [{OK

! buosorus kax Hayka 2 0.5 https://m.edsc%.ru/7f41c292

2 JKuBble crcTeMBI M UX OpraHu3aLus 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292

3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
bu6moreka [IOK

4 FKM3HENCATENLHOCT, KICTKH 6 https://m.edséf).ru/7f41c292

5 PasMHOkeHNE 1 MTHANBUAYAIBHOE Pa3BUTHE 5 1 bubnuoreka [IOK

OpraHu3MOB https://m.edsoo.ru/7f41c292

6 HacneactBeHHOCTh M N3BMEHUYUBOCTD OPraHU3MOB 8 1.5 bubmorexa LIOK
https://m.edsoo.ru/7f41c292

7 Ceneknust opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 E&Ig;?/ﬁzziigﬁﬂ 41292

8 PezepBHOE Bpemst 1 bubmorexa I[IOK
https://m.edsoo.ru/7f41c292

OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 4
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11 KJIACC

Ne HaumeHnoBaHue pa3/ejioB U TeM MPOrPaMMBbI KoanyecTBo 4acos DJIeKTpOoHHbIE (HU(PPOBBIE)
n/n Bcero IpakTHUecKHe o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
bu6mmoreka [{OK
1 JBOMmoLKOHKas bronorHs 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHUE U pa3BUTHE )XKU3HU Ha 3emiie 9 0.5 Eggg?/%:zlaiiorﬁﬂ fa1cc74
bu6mmoreka [{OK
3 OpranvsMeL u OKpyxaromas cpesia > . https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ DKOJIOTHUECKAE CHCTEMBI 9 Etilgg?/()n:eelsz(iorﬁﬂ fa1cc74
5 PesepBHOE Bpemsa 2 Bubmaotexa LIOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2.5
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IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
Ne Tema ypoka KoumnuecTBo yacos Jlara usy4yenus DJIeKTpOHHbIe N (ppoBbIE
n/m Bceero IIpakTuyeckue | mJaH dakr o0pa3oBaTe/IbHbIE PeCYPChI
padoTsbI
bu6mmoreka [IOK
1 buostorus B cuctemMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUS KUBOU TPUPO/IBI.

2 [IpaxTueckas padota Ne 1 «/cnonp3oBanue 1 05 bubnuorexa [JOK
Pa3IMYHBIX METOJIOB MTPU U3YICHUU ' https://m.edso0.ru/863e6122
OMOJIOTUYECKUX 0OBEKTOBY»

3 buomornueckue cucTemsl, MPOLECCH U UX 1 bubnuoreka [JOK
U3y4YCHUE https://m.edso0.ru/863e6564

4 XuMudeckuid cocTaB KieTku. Boja u 1 bu6moreka [IOK
MUHEPAIbHBIE COJIH https://m.edsoo.ru/863e674e

bu6moreka [IOK

5 benku. CoctaB u cTpoeHue OEIKOB 1 https://m.eds00.ru/863e6b72
depMeHThl — OHOJIOTHYECKHE KaTaTu3aTophl.

5 JlabopaTtopHnas pabota Ne 1 «M3y4ueHue 1 05 bubnuorexa [JOK
KaTaJIMTHYECKOM aKTUBHOCTH (epMEHTOB (Ha ' https://m.edsoo.ru/863e6hb72
MIpUMepe aMuUIa3bl WIK KaTajaasbl)»

bu6mmoreka [JOK

! YreBozsl. JIHmHAE! ! https://m.edso0.ru/863e6870

bubnuoreka [JOK

8 Hyxneunoseie kucnotel. ATD 1 https://m.edsc])_E).ru/863e6d50

9 Hcropus 1 MmeToapl U3ydeHUs KIETKH. 1 bu6mmoreka [JOK
Knerounas teopus https://m.edsoo.ru/863e6e88

10 Kietka xak mieaocTHas >KUBas CHCTEMA 1
CrtpoeHue dyKaprHOTUYECKOUN KIETKH.

JIaGopatopHas pabota Ne 2 «M3yuenue bubnuorexa [IOK

11 CTPOEHHUS KJIETOK PACTEHUH, KUBOTHBIX, 1 0.5 https://m.edsoo.ru/863e6ff0
rpuboB U OakTepuil Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOIIpenapaTax u UX ONMHCAHUE)»

12 OOMeH BeIeCTB WIH MeTab0IN3M 1 bu6mmoreka [JOK



https://m.edsoo.ru/863e6122
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https://m.eds00.ru/863e766¢

bubmuoreka [IOK
13 | PorocunTes. Xemocnnes https://m.edS(]J_EJ.ru/863e7c98
. bubmuoreka [IOK

14 JuepreTueckuii oomen https://m.edsc%.ru/863e7aae
JKuzHeHHBIN UK KIETKU. JleaeHne KIeTKH.

15 E/gl;gsbgzgzgaﬁggs; 15 1?121121\)? K30H‘{I/IKa 0.5 Bubmrorexa HOK
KOpEIITKa TyKa Ha FOTOBbIX https://m.edsoo.ru/863e7dc4
MUKPOTIpEIiapaTax»

16 buocunTes 6enka. Peakuyus MaTpuyHOTO bubnuorexa [JOK
CHHTE3A https://m.edso0.ru/863e796e

bubmnoreka IJOK

17 Tpancmnus — Guocumres bexa https://m.edséf).ru/863e796e

18 Hexknetounsie popMbI )KH3HH — BUPYCHI BH6H_HOTeKa HOK

https://m.edsoo.ru/863e7540
bu6moreka [IOK

19 ®dopMbI pa3MHOKCHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e
. bu6moreka [IOK

20 Meiios https://m.edsg).ru/863e7f4a
OO0pa3zoBaHue U Pa3BUTHE MOJIOBBIX KICTOK.

21 OmnonotBopenue. Jlaboparopuas padora Ne 4 05 bubnuoreka [JOK
«M3ydeHune cTpOeHHS MMOJOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOIIpEIIapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB BHGH_HOTeKa HOK

https://m.edso0.ru/863e8436

23 I'eneTnka — Hayka 0 HaCIEACTBEHHOCTU U bu6mmoreka [JOK
U3MEHYUBOCTH https://m.edso0.ru/863e86f2

o 3aKOHOMEPHOCTH HacleAOBaHUs TPU3HAKOB. bu6mmoreka [JOK
MOHOTHOPHUIHOE CKPEINBAHUE https://m.edso00.ru/863e8878

o5 JurubpuiHoe cKpeuuBaHue. 3akoH bubnuorexa [IOK
HE3aBHCHMOT'0 HACJIEJOBaHUsI IPU3HAKOB https://m.edso0.ru/863e89a4
ClenieHHOE HaclieIoBaHUE MPU3HAKOB.

26 .H:GopaTOpHaH pa6(I>ITa Ne 5 «§3yquI/Ie 0.5 bubmmorexa [IOK

PE3YJIbTATOB MOHOI‘I/I6pI/IIIHOI‘0 )4

https://m.edso0.ru/863e8c60
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JTUTHOPHUTHOTO CKPEIIUBAHUS y APO30 (MBI HA
TOTOBBIX MUKPOIIpENapaTax»

27 I'eneruka nona. HacnegoBanue npu3HaKkoB, 1 bubnuoreka [IOK
CLEILUIEHHBIX C I10JIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenacnencTBeHHas

28 | Vngacrne womndmamonnodt wmenmmmoors, | 1 05 bumoter LIOK

’ ' https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BApUALIMOHHOTO Psiia U
BAPHUALIMOHHON KPUBON
HacnencTtBeHHas N3MEHYHUBOCTb.

29 JlabopaTtopHas pabota Ne 7. «AHanu3 1 05 bubnuoteka [JOK
MyTanui y 1po30(QuIibl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»

bu6moreka [IOK

30 T'eneruia uenosexa 1 https://m.edso0.ru/863e8d78
PeseprubIit ypok. O6001IEHNE TIO TEME

31 «HacnencTBeHHOCTS 1 N3MEHYNBOCTH 1
OpPraHU3MOB)

32 Ceneknus Kak HayKa M TIpOIIecc 1 bubmuorexa LIOK

https://m.edso0.ru/863e9214

33 MeTo1bl U JOCTUKEHHUS CEIEKIIUN PACTEHUHN U 1 bu6moreka [IOK
YKUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTtexHoorus Kak oTpacib IPOU3BOACTBA 1 bubmotera [IOK

https://m.edso0.ru/863e9336

OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 4
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11 KJIACC

Ne Tema ypoka KoanuecTBo 4acoB Hdara uzyuenust JyeKTpoHHbIE UG POBBIE
n/m Bcero IpakTHyeckne UIaH pakr 00pa3soBaTe/IbHbIE Pecypeh
padoThI
1 DBOJIONUA U METOJIBI €€ U3yUeHUs 1 BHGH,HOTCKa HOK
https://m.edsoo.ru/863ea20e
2 Hcropus pazBuTHsi mpeacTaBIeHUH 00 1 Bbubmoreka LJOK
HBOJIIOLIUH https://m.eds00.ru/863e9570
bubnuoreka [JOK
3 MikpooooLs ! https:// m.edsg).ru/863e9c1e
ITonynsiua kak 3jieMeHTapHasi €AMHULA BUAA
4 u spoumonun. JlabopatopHast padora Ne 1 1 05 bubmoreka LJOK
«CpaBHeHHE BUIOB 10 MOP(HOTOTHIECKOMY https://m.eds00.ru/863e99c6
KPUTEPHIO)
5 JBroKyIIHe CHiIbl (3JIeMEeHTapHbIe PaKTOPhI) 1 bu6mmoreka LIOK
SBOJIIOIMH https://m.edsoo.ru/863e9da4
6 EctecTBenHbIN 0TOOP 1 €ro POpMbI 1 Eggzﬁ.e;jasg)loc.)r{f/%?:e% 40
Pe3ynbTaThl SBOIONMN: TIPUCTIOCOOIEHHOCTD
OpPTaHHU3MOB U BHI000pa30BaHUE.
7 Hr;6opaTopHa;1 pa60TapN9 2 «Onnca}fne 1 0.5 Etljtlgg:l;l/(r)g.e;jas(l)_}),orEISG?,eg fde
MPHUCIIOCOOICHHOCTH OpraHu3Ma U e
OTHOCHTEIBHOTO XapaKTepa
8 Hanpagienus v myTH MakpO3BOIIOIIH 1 BH6H_HOTeKa [OK
https://m.edsoo.ru/863e9cle
9 HeoOpatuMocTh BOIIOIUH 1
10 Ucropus xxu3Hu Ha 3emiie 1 METOIbI €€ 1
W3yUYCHHS
11 ['umoTess! MPONCXOXKISHNS KU3HN Ha 3emIiie 1 bubmorera [IOK
https://m.edsoo.ru/863ea5a6
12 Pa3Buture xu3HU Ha 3eMJie 1O 3paM U 1 bubmmoreka [JOK
eproIam https://m.edso0.ru/863ea6be
OCHOBHBIC ATAITbI YBOJIOIUN PACTUTEIHHOTO
13 1 )kuBoTHOrO Mupa. [lpakTrueckas padora Ne 1 05 bubmmorexa LJOK
1 «M3y4eHre HCKOMAeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
PACTEHUH U )KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasi CUCTEMa OPraHUYECKOro Mupa 1 bubmmorexa [OK

https://m.edsoo.ru/863ea48e
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bubaunoreka LIOK

15 OBOITIONHS YeTIOBeKa (aHTPOIOTeHE3) https://m.eds00.ru/863eac2c
16 JBwxymme cuibl (akTopsl) aHTpOIIOreHe3a Eggglfl(;;eéiiiorﬁﬂ 63caddd
17 OcHOBHBI€ CTa/IM1 IBOJIOIMH YeIOBEKa
18 YenoBeyeckue pacsl U IPUPOAHBIE aANTALIAN Bbubmoreka LJOK
4eIoBeKa https://m.edsoo.ru/863eaea2
Pe3eprHbIii ypok. O000IIEHHE IO TEME
19 «BO3HUKHOBEHUE U pa3BUTHE KU3HU Ha
3emie»
20 OKomorusi Kak HayKa
21 Cpenpl 0OMTaHUS U SKOJIIOTHYECKHE (DaKTOPHI ﬁgg;ﬁﬁé;ii?ﬁs 63eafec
Aobuoruueckue dakropsl. JlabopaTopHas
pabota Ne 3. «Mopdosoruueckue
22 0COOEHHOCTH PACTEHHH U3 Pa3HBIX MECT 05 bubmmoreka [IOK
obutanusy. JlabopatopHas padora Ne 4. https://m.edso0.ru/863eb10e
«BrnusiHUE cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIEyCa»
bubmmorexa [JOK
23 brornccime daxropst https:// m.edscl)lo.ru/863eb348
DKOIOrNYecKHue XapaKTePUCTUKH TTOITYJISIIUH.
o4 ITpakTuueckas pa60Ta“N9 2 «Ilomcuér 05
TUTOTHOCTH TTOITYJISALINH Pa3HBIX BHJIOB
pacTeHHiI»
25 Coo0rmrecTBa opraHu3MOB — OHOIICHO3 Egg;j;ﬁf&i'orﬁl%%b 16
26 DKOJOTHYECKHUE CUCTEMBI (9KOCUCTEMBI) BH6H,HOTeKa HOK
https://m.edsoo.ru/863eb46a
21 Deonommcenne mpai, Caotiersa BuGmiorexa IOK
sxocHcTem. CyKIecHs: https://m.edsoo.ru/863eb5fa
28 [IpupoHBIE I3KOCHCTEMBI
29 AHTPOIOT€HHBIE YKOCHCTEMBI
30 Buocdepa — riobanpHas s3xocucTemMa 3eMiin ]f?tl/tlggjl/(;.egjasg).orﬁBGBebbSe
31 3aKOHOMEPHOCTH CYLIECTBOBaHUS Ouocgeps BHGJ]_HOTeKa LIOK
https://m.edso0.ru/863ebd16
32 YenoseuecTBo B OMocdepe 3emin
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bubaunoreka LIOK

33 Cocy1iecTBOBaHUE IPUPOJIBI M YETIOBEUECTBA 1 https://m.edso0.ru/863ebale
34 PesepBHbIii ypok. O000IIEHHE TEMBI 1

«Co00111eCTBa M HKOJIOTHYESCKUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPO'PAMME



https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

* buonorus. O6mas Ouonorusi, 10 xmace/ CuBornmazoB B.U., AradonoBa W.b., 3axapoBa E.T., OOmecTBO ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

* buostorus, 11 xnacc/ Ilaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u apyrue /ITon pen. [laceunnka B.B., AkironepHoe o6mectBo «M3maTenbcTBo
«IIpocsemenne»
METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJA

Metoudeckoe mocobue k yaeOnuky B. 1. CusoriazoBa, U. b. Aradonosoii, E. T. 3axapoBoii «buomnorus. Obmias ouosiorus. ba3oerit ypoeHs. 10
KJ1accy»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. https://resh.edu.ru/subject/5/

2. https://www.yaklass.ru/p/biologia

3. https://infourok.ru/

4. https://uchi.ru/

5. https://edsoo.ru/metodicheskie-seminary/ms-biologiya/



https://resh.edu.ru/subject/5/
https://www.yaklass.ru/p/biologia
https://infourok.ru/
https://uchi.ru/
https://edsoo.ru/metodicheskie-seminary/ms-biologiya/
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