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MOSICHUTEJIBHAS 3AITUCKA

ITporpamma o yue6HOMy Ipeamery "bronorus” (zanee - OHOJIOrHsI) Ha ypOBHE CpeAHEro o0mero oopa3oBaHus pa3paboTaHa Ha OCHOBE
DenepanpHoro 3akoHa or 29.12.2012 Ne 273-03 «O6 obpaszoBanuu B Poccuiickoit denepannm», GI'OC COO, Konnenmuu npenofaBaHus
y4aebHoro npeaMera «BHOIOrH» U OCHOBHBIX ITOJOXKEHHH (eepalibHOi pabodeil IporpaMMbl BOCIHTAHHS.

VueOublii npeamer «buonorus» yriryonaéHHOro ypoBHsS u3ydeHus (10—11 kmacchl) SBIsSETCS OXHHM U3 KOMIIOHEHTOB IIPEIMETHOMH
obnactu «EcrectBenHO-HayuHble mpexmeTsl». CormacHo monoxkeHuwsM OPI'OC COO mnpoduibHble ydeOHBIC HpPEIMETH, H3ydaeMble Ha
yri1yOJIEHHOM YPOBHE, SIBIISIOTCSA CIIOcOO00M au(depeHIaun 00ydeH!sl Ha YPOBHE CPEAHEro 001ero o0pa3oBaHus U MPHU3BaHbI 00ECIICUUTh
[IPEEMCTBEHHOCTh MEXKY OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEAHUM PO ECCHOHANBHEIM U BBICIINM 00pa3oBaHueM. B To e BpeMst KaXkblit
U3 9THX y4eOHBIX MPEIMETOB IOJDKCH OBITh OPHEHTHPOBAH Ha IPHOPUTETHOE PeLIeHHEe 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX U Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C IpoopHeHTanueil 00yJaronmXcst i CTUMYJIMPOBaHHEM HHTEpeca K KOHKPETHOH 00JIaCTH HayYHOTO 3HAHMS, CBSI3aHHOIO C
Ouooruel, MEANLUHOMN, YKOJIOTHEH, ICHXOJIOTHEeH, CIIOPTOM MJIM BOCHHBIM JIGJIOM.

ITporpamma o yueOHOMy npeamery "Buonorus” naér npeacraBieHue o LeNH U 3ajadax u3ydeHus yueoHoro npeaMera «buonorus» Ha
yriyOIE€HHOM ypOBHE, OmpenensieT o0s3aTenbHoe (MHBAPUAHTHOE) IMPEAMETHOE COAEpKaHUe, ero CTPYKTYypUpPOBAaHHE IO pa3fesiaM U TeMau,
pacupeneieHne IO KJaccaM, PEKOMEHAyeT MOCIeIOBaTeJbHOCTh M3Y4YEeHHs] Y4eOHOro Marepuajiia ¢ y4ETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTHMKU y4eOHOro Hpoliecca, BO3PACTHBIX 0coOeHHOCTeH obydaromuxcs. B mporpaMme 1mo GHOJIOrHU peann3oBaH
NPHHIUI TPEEMCTBEHHOCTH C H3yYeHHEM OHMOJOTHM Ha YpPOBHE OCHOBHOIO o0Liero oOpa3oBaHus, Omaromapst 4eMy NpOCMATpPHUBAETCS
HaNpaBJIeHHOCTh Ha IOCIEAYyIOLIee pa3BUTHE OHOJOIMYECKUX 3HAHUH, OPHUEHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOIO
MHPOBO33PEHHSI, KOJOIMIECKOT0 MBIIUICHHS, IIPEICTaBICHUH O 3710POBOM 00pa3e XKU3HH, Ha BOCHUTAHHE OEPEKHOI0 OTHOLICHUS K OKPYIKAIOIIeH
MIPHPOAHOI cpene. B mporpamme o GHonoruy Taroke Noka3aHbl BO3MOXKHOCTH y4eOHoro npeamera «buonorus» B peanusanuu Tpedosanuit @I'OC
COO k mIaHUPYEMBIM JMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM pe3yJabTaTaM 00yueHUst U B ()OPMHPOBAHUH OCHOBHBIX BUJIOB Y4eOHO -
MIO3HABATEIBHON JEATENBHOCTH O0YYaIOIMXCsl 10 OCBOGHUIO COAEPXKAHMS OHONOTMYEecKOro oOpa3oBaHMs Ha YPOBHE CPEIHEro OoOIIero
obpa3oBaHusI.

VueOHbli npeaMer «buomorus» Ha ypoBHE CpemHEro oOmero oOpa3oBaHMs 3aBepIIacT OMOJOrHYEcKoe 0Opa3oBaHME B IIKOJIE W
OpPMEHTHPOBAH HAa pACIIMPEHUE U YriyOJeHHe 3HaHWH 00YdYarolMXcs O KMBOM NMPUPOJE, OCHOBAX MOJIEKYJSPHOW M KIETOYHOW Omonoruw,
3M6le0J’l0]"l/Il’l 1 OMOJIOT U pa3sBUTHUSA, TCHETHKHU, CEICKIINH, GI/IOTGXHOJ'IOFI/II/I, 3BOJIIOLIMOHHOI'O YY€HHUSA U OKOJIOTUH.

Uzydenne yaebHOro npeamera «broorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha MOATOTOBKY O0YYAIOUIUXCS K MOCIEAYIOLIEMY
HOJIy4eHHI0 OMONOruyeckoro o0pa3oBaHus B By3aX M OpPraHM3alMsAX CpeIHero npodeccHoHanbHOro odpasoBaHus. OCHOBY €ro colepiKaHus
COCTaBJIAET CHCTEMA OHMOJIOrMYECKHX 3HaHPll>i, TNOJYYCHHBIX IIPH HU3YYCHUU OGy'—la}Ol_Lll/lMl/lCﬂ COOTBETCTBYIOILIMX CHCTEMATHYCCKUX pPa31€IOB
61OoNOruy Ha ypoBHE OCHOBHOro oOImiero obpazoBanus, B 10—11 kjmaccax 3TH 3HaHHs MOJNyYaloT pa3BUTHE. Tak, pacHIMpeHbl M yrayOieHbl
OHMOJIOTHYECKHE 3HAHUS O pacTeHuAX, XUBOTHBIX, rpn6ax, 6aKTepHﬂX, OpraHusMe 4eJI0BEKa, O6LL[I/IX 3aKOHOMEPHOCTAX KHU3HHU, JOMOJHUTEIBHO
BKJIFOYCHBI GHOJIOTHYECKHE CBEACHUS IPUKIIAHOTO U OMCKOBOTO XapaKTepa, KOTOPhIe MOXKHO HCIIOJIb30BATh KAK OPHEHTHPBI IS OCACAYIOIIEro
BBIOOpa npodeccrn. Bo3morkHa Taxke HHTEr palis OMONIOrHUeCKUX 3HAHUH ¢ COOTBETCTBYIOMIMMY 3HAHUSAMH, TIOJTy4€HHBIMH 00y4alolUMUCs TIpU
H3yYeHHN (QU3HKU, XUMHH, Teorpaduu U MaTEMaTUKH.

CrpyKTypa nporpammsl 1o yuebHomy npeamery "buosiorus” orpaxxaeT CHCTEMHO-YPOBHEBbIH U 3BOJIIOLMOHHBIN MTOJXObI K U3yYEHHUIO
6uonorun. CoriacHo UM, U3y4aroTCs CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE [V JKMBBIX CHCTEM Pa3HOIO YPOBHs OPraHU3aI[HH, YBOIIOLNI
OpPraHM4ecKoro MMpa Ha 3emie, COXpaHEHUs! OMOJIOrMUECKOro pa3HooOpas3us miaaHeTsl. Tak, B 10 Kigacce M3y4aroTCst OCHOBBI MOJIEKYJISIPHOW U
KJIETOYHOM OHMOJIOTMH, 3MOPHOJIOTMM M OWOJOTMM pa3BUTHS, TI'€HETUKH U CEJICKUUH, OWOTEXHOJOTMM M CHHTETHYECKOW Ouoisoruu,
AKTYaJIM3UPYIOTCS 3HAHMS 00y4aloUmXxcs 1Mo OO0TaHUKE, 300JI0T'MHU, aHATOMMH, (PU3MOJIOTUH YenoBeka. B 11 kiacce n3y4arTcst 3BOIIOLMOHHOE
y4yeHHe, OCHOBBI 3KOJIOTHH U y4eHue o duocpepe.

VYueOnblii npeamer «buonorus» npuszBaH 00ecneYuTh OCBOCHHE 00YYAIOIMMHUC OMOIOrHYECKUX TEOPUH U 3aKOHOB, UJIEH, PUHIUIIOB
1 IIPAaBUIL, JISKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTUHBI MHPA, 3HAHHI O CTPOCHHUH, MHOTO00OPa3HU U 0COOEHHOCTAX KJICTKH,
OpraHu3Ma, IONyJAIMH, OHOIEHO03a, JKOCHCTEMBI, O BBIAAIONIMXCA HAYYHBIX JOCTIDKCHHSAX, COBPEMEHHBIX MCCICIOBAHUAX B OHOJIOTHH,
MPHKIAAHBIX aCleKTaX OHMOJIOrHYEeCKHX 3HAHUM. [l pa3sBUTHA U MOAJEPKAHHU HHTEpeca 00yJaromuXcs K OMOIOruy HapsAmy cO 3HAYUTENbHBIM
00BEMOM TEOPETUUECKOT0 MaTepraa B COACPKaHUH IIPOrpaMMBI 110 OHOJIOTHU IPEAYCMOTPEHO 3HAKOMCTBO C HCTOpPHEH CTAHOBIICHHS H Pa3BUTHUS
TOH MM MHOH 0071acTH 6MOTOrHH, BKIAZA0M OTEUECTBEHHBIX U 3apYOEKHBIX YUCHBIX B PEIICHHE Ba)KHEHIINX OMOTOTHIECKUX U DKOJOIMYECKUX
mpobJieM.

Llens u3yueHus yueOHoro mpeamera «buonorus» Ha yriayOnéHHOM ypoBHE — OBIAaACHHE OOYYaOIIMMUCS 3HAHHMSAMH O CTPYKTYPHO-
(YHKITHOHAIBHOH OpraHU3aluH JKHBBIX CHCTEM Pa3HOTO paHra U IpHOOpETeHHE yMEHHI HCIONB30BaTh ITH 3HaHHA B ()OPMHUPOBAHUH HHTEpEca K
onpenenéHHoN 00acTi MPoeCCHOHANBHOM IESITEIPHOCTH, CBS3aHHON C OMOJNOTHel, Wi K BHIOOPY y4eOHOTrO 3aBEeNEeHUs JUIS MPOJODKECHHS
OHOJIOrn4ecKoro 00pa3oBaHMsI.

JlocTrokeHHe HeId H3ydeHHs yuebHoro npeamera «bruonorus» Ha yriay6IéHHOM ypoBHE 00€CIIEUHBACTCS PEIICHHEM CIIEAYIOIHX 3a1a4:

OCBOCHHE 00yJaIOMIMUCS CHCTEMBI OHOIIOTHYECKHUX 3HAHMIT: 00 OCHOBHBIX OMOJIOTMYECKHX TEOPHUSX, KOHICIIHUIX, THIIOTE3aX, 3aKOHAX,

3aKOHOMEPHOCTSX U IIPAaBUIIAX, COCTABILIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYIHYIO KaPTUHY MUPA; O CTPOCHHUH, MHOI'000pa3Hu H 0COOESHHOCTIX
OHMOJIOrMYECKUX CUCTEM (KJIETKa, OpraHu3M, MOMYJSLus, BU, OuoreoneHo3, ouocdepa); 0 BHIIAIOMIMKCS OTKPBITHAX M COBPEMEHHBIX
HCCIIeOBAaHUAX B OMOIOrHHY;

O3HAKOMJICHHE OOYyYalomMXCAi C METOJAMH IIO3HAHUS JKHBOH HPHPOIBI: HCCICHOBATENCKUMU METONAMU OHONOIMYECKHX HayK
(MONEKYJIIPHOM M KJICTOYHOW OWOJOTHM, SMOPHOIOrMH M OUOJOTHM DPa3BUTUS, TEHETHMKU M CEICKIHH, OMOTEXHOJOTHM M CHHTETHYECKOM
OHOIOTHH, TATECOHTONOIUH, YKOJIOTHH); METOAAMU CaMOCTOSTENIBHOTO IIPOBEICHHS OMOIOrNYeCKHX HCCIEA0BAaHUH B Ta00pPaTOPUU H B IPHPOIE
(HaOmoieHNe, H3MEePEHHe, YKCIIEPHMEHT, MOZICIHPOBAHHE);

OBJaJIeHHE OOYJAIOIMMHUCS YMEHHSIMH: CaMOCTOSTENbHO HAXOAUTh, aHATH3HPOBATh M UCIONB30BATH OMOJIOTHYECKYI0 HH(OPMAIUIO;
MOJIB30BATHCSl  OMOJIOrMYECKON TEPMHUHONOTHEH M CHMBOJHUKOI; yCTaHABIMBATh CBS3b MEKAY pa3BUTHEM OHOINOTHM H  COLHAJIBHO-
9KOHOMHYECKUMH U YKOJIOTNIECKIMH IIPOOIeMaMy 4elI0BEIEeCTBA; OLCHUBATh IIOCTEACTBHS CBOCH IeATeIbHOCTH 110 OTHOIIEHHUIO K OKPY KaIoIeit
MPHPOJHON cpene, COOCTBEHHOMY 3[O0POBBIO M 3I0POBBIO OKDYKAIOIIUX JIOAEH; OOOCHOBBIBATE M COOMIONATH MepHl MPOGHIAKTHKH
nHGEKIIMOHHBIX 3a00JIeBaHMUI, IPaBUIIA TIOBECHHS B IIPUPOAE U 0OecredeHus 0€30I1aCHOCTH COOCTBEHHOM KU3HENEATEIBHOCTH B YPe3BBIUaiHBIX
CHTYAIHAX IPUPOAHOTO U TEXHOI€HHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00JIaCTH OUOJIOTHH;

pa3BUTHE y 00YyJaIOIXCS HHTEIIEKTyalbHBIX U TBOPUECKHX CIIOCOOHOCTEH B IpoIiecce 3HAKOMCTBA C BBINAIOIMMHUCS OTKPBHITUSMH U
COBPEMEHHBIMH HCCIICJOBAHMAMH B OHOJIOTHH, PENIaeMBIMH €0 NPOOIEMaMH, METONOJIOrHell OHOIOTHYEeCKOro HCCIISHOBAHHMS, MPOBEICHHS
9KCIIEPUMEHTAIbHBIX HCCIICIOBAHUI, pEIIeHNs] OHOIIOTHYECKHX 3a1a4, MOAEIHPOBAHHS OHOIOIHIECKUX 00BEKTOB H IIPOLECCOB;



BOCIIUTAHUE y OOYYAIONMMXCS IIEHHOCTHOTO OTHOLIEHWSI K JKMBOW TPHPONE B LEIOM W K OTAEIBHBIM €€ O0BEKTAM U SIBICHUSM;
(hopMHpPOBaHHE DKOIOTHYECKOM, TEHETHYECKOW T'PAMOTHOCTH, OOIIEH KYyJbTYphl MOBEIECHHS B MPHPOJE; WHTETPAI[MU €CTECTBEHHO -HAYYHBIX
3HAHUI;

npHOOpeTeH e O0YYAOIIMMICA KOMIIETEHTHOCTH B PAIIMOHAILHOM [TPHPOJOIOIB30BAHIHH (COOIIOIEHNE IPABHII [TOBEIEHHS B IPHPOJIE,
OXpPaHBI BUJIOB, IKOCHCTEM, OHOC(HEPBI), COXPAHEHHH COOCTBEHHOTO 3[0POBBSI U 30POBbsI OKPYIKAFOIINX JHO/IEH (COOMIOEHHUS Mep MPOMHIAKTHKI
3a00ieBaHuii, obecreueHne 6e30MacCHOCTH KUIHENESATENFHOCTH B YPE3BbIYANHBIX CHTYAIUSIX IIPUPOIHOrO M TEXHOTEHHOIO XapaKTepa) Ha OCHOBE
HCIOJIB30BAHHS OHOJIOTMIECKUX 3HAHUI M YMEHUIT B TIOBCEIHEBHOM JKU3HMU;

CO3/IaHME YCIIOBHH JUIi OCO3HAHHOTO BBHIOOpA OOYYAIOUMMHUCS WHIAWBHIAYaIbHOW OOpa3OBATENbHOM TPAEKTOPHH, CIIOCOOCTBYIOIIEH
MOCIIEAYIOIEMY PO(ECCHOHATIBHOMY CaMOOIPENEIEHHIO, B COOTBETCTBHU C HHIMBHAYaIbHBIMH HHTEPECAMH U TOTPEOHOCTAMH PETHOHA.

OOl1ee YHCIO0 YacoB, OTBEICHHBIX HA U3yueHHe OMOJIOTMU Ha YriIyOJEHHOM ypOBHE CpeIaHero odmiero oopasosanws, cocrapisier 204
vaca: B 10 kiacce — 102 yaca (3 yaca B Hememo), B 11 kmacce — 102 yaca (3 uaca B Henemo).

OT6Op OpraHU3alMOHHBIX (JOPM, METOZOB M CPEACTB OOYUEHHS OUOIOrUH OCYLIECTBISIETCS ¢ YYETOM CIEHU(UKH €ro COMEpPKAaHUs U
HAMpPABJIEHHOCTH HA POIOJDKEHHE OMOIOrHYECKOro 00pa30OBaHKs B OPraHU3aIMSIX CPEMHErO MPO(ECCHOHATBHOTO U BBICIIEr0 06pa30BaHMUsI.

OO6s3aTeNbHBIM YCIOBUEM MIPH O0YYEHHH OHOJIOTMU HA YriyOJIEHHOM YPOBHE SIBJSETCS MPOBEIECHHE Ja00PATOPHBIX M MPAKTHIECKAX
pabor. Takxke ydactve OOYYArOIIMXCS B BBIMOJIHEHUH TPOEKTHBIX U YU4EOHO-UCCIENOBATENbCKIX pPabOT, TEMATHKA KOTOPBIX OIpeEIEsIeTCst
YUIHUTENEM HA OCHOBE UMEIONINXCS MATEPUATBHO-TEXHUYECKHX PECYPCOB U MECTHBIX PUPOIHBIX YCIIOBHIA.



COJEPXAHHUE OBYYEHUSA
10 KJIACC

CozepxaHue IPOrPaMMBI, BBIISIICHHOE KYPCUBOM, HE BXOIUT B IIPOBEPKY IOCYIapCTBEHHOI utorosoi arrecranuu (I'MA).

Tema 1. Brnonorust kKak Hayka

CoBpeMeHHasi OHOJIOIHsI — KOMIUIGKCHAsi Hayka. KpaTkasi ucropusi pa3BUTHs OHojoruu. buonornyeckue Haykd M M3ydaeMble UMHU
rpo6:ieMbl. DyHIaMeHTaIbHbIE, IIPHKIIAAHbIC U IOMCKOBBIC HAYYHbIC HCCICAOBAHNUS B OMOIOTUH.

3HaueHne OMOIOrMM B ()OPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAy4HOW KapTHHBI Mupa. IIpodeccuu, cBsi3aHHBIE ¢ OHOJOrHEH.
3HaueHHe OMOJIOTHH B ITPAKTHYECKOMH e TEIbHOCTU YEIOBEKA: MEUIMHE, CENECKOM XO03si{CTBE, IPOMBIIIICHHOCTH, OXPaHe IPHPOJIbL.

JleMoHcTpauun

IMoptpersr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I'. Menznens, B. U. Bepuanckuii, Y. I1. ITaBinos,
W. U. Meunukos, H. 1. Basuiios, H. B. Tumodees-Pecosckuii, . Yorcon, ®@. Kpuk, /1. K. Beisies.

Tabmmpl 1 cxeMsbl: «CBsi3b GHOJIOMHU € APYTUMH HaykaMm», «CucreMa GHOIOrHIeCKUX HayK».

Tema 2. )KuBble cucTeMbI H HX H3Y4YEHHE

JKuBBle cHCTeMBbl Kak mpeaMeT u3ydeHus Ouosoruu. CBOMCTBa XKUBBIX CHCTEM: €JUHCTBO XMMHYECKOI'O COCTaBa, IUCKPETHOCTH U
LEJIOCTHOCTb, CIIOKHOCTb M YNOPSJIOYEHHOCTh CTPYKTYpBl, OTKPBITOCTb, CAMOOpraHM3allMs, CAMOBOCIIPOU3BEICHUE, pPa3pakUMOCTb,
HM3MEHYUBOCTb, POCT U Pa3BUTHE.

VYpOBHH OpraHM3allMM JKMBBIX CHCTEM: MOJICKYJSPHBIH, KICTOYHBIH, TKAHEBBIH, OPraHM3MEHHBIH, MOMYJIALHOHHO-BHIOBOIA,
9KOCHCTEMHBIH (OHOreoneHoTHYecKrit), bnocdepHsiit. [Iporieccsl, MPOUCXOISIINE B )KUBBIX cucTeMax. OCHOBHBIC MPU3HAKH JKUBOT0. JKHU3Hb Kak
topma cymectBoBanus Matepun. Hayku, H3ydaroliye )uBble CHCTEMBbI Ha Pa3HBIX YPOBHSIX OPraHU3aIUu.

W3ydeHue xuBbIX cucreM. Meroabl Guonorndeckoil Hayku. HaGiroieHne, u3MepeHue, 3KCIEPUMEHT, CHCTeMaTH3alsl, MeTaaHaJIHU3.
Ionstie o 3aBUCHMMON M He3aBUCHMOW mepeMeHHOIl. IlnanupoBanue skcrnepuMenTa. IlocTaHoBKa M mposepka rumnores. HyneBas rumoresa.
ITonsitue BHIGOPKM M €€ mocToBepHOCTh. Paszbpoc B Guonorndeckux AaHHbIX. OLEHKA TOCTOBEPHOCTH INOJYYEHHBIX Pe3yNbTaToB. IIpuunHBI
UCKa)XEHUS PE3YJIbTaTOB SKCIEpUMEHTA. [IOHATHE CTATHCTUUECKOro TeCTa.

JemoucTpauun

Tabmupl 1 cxembl: «OCHOBHBIE IPU3HAKH JKH3HH», «Bbruonorudyeckue cucreMsl», «CBOMCTBA KUBOI MaTepum», «YpOBHH OpraHU3aIiuu
KUBOH Tpupoas», «CTpoeHne KUBOTHOH KiIeTKM», «TKaHM KMBOTHBIX», «CHCTEMbI OPraHOB YEIOBEYECKOro OpraHm3May, «bHOreoueHo3y,
«buocdepay, «MeToabl U3ydESHHUS KMBOH MPUPOABI».

O0bopynoBanue: 1abopaTopHOE 000PYAOBAHUE VISl IIPOBENEHUS HAOIIOAEHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTHveckast pabora «/crnonp30BaHue pa3InyHbIX METOJOB IPU H3YUCHUH KUBBIX CHCTEMY.

Tema 3. Bros1orust KJaeTkn

Knerka — cTpykTypHO-(pyHKIIMOHANBHAsA eAnHMLA XuBOro. Mcropust oTkpeitus Kiertku. Padotsl P. I'yka, A. JleBenryka. Kierounas
teopus (T. [lIBann, M. Illneiinen, P. Bupxos). OCHOBHbIE 10JIOKEHHS COBPEMEHHOM KJIETOYHOI TEOPHH.

MeToapl MOJNEKYIIpPHOW M KIETOUHOH OMONOrMH: MHKPOCKONHMs, XpomaTorpadus, 537eKTpodopes, MeTOJ MedYeHBIX AaTOMOB,
muddepenuanbHoe EHTPUPYTHPOBAHUE, KyJIbTHBUPOBAHHE KIETOK. M3yuenue @ukcuposannvlx Kiemok. DIEKTPOHHAs MUKPOCKOIHS.
Konugpokanvnas mukpocrkonus. Bumansroe (npusicusnennoe) uzyyenie Kiemox.

JleMoHCcTpanuu

Hoprpetsi: P.T'yk, A. Jleenryk, T. IlIBanu, M. Illneiinen, P. Bupxos, K. M. Bap.

Tabmupl 1 cxeMmbl: «CBETOBOIH MHUKPOCKOI», «DJIEKTPOHHBIH MHKPOCKOI, «McToprs pa3BUTHS METOI0B MHKPOCKOIINI».

Ob6opyznoBaHue: CBETOBOI MHKPOCKOII, MUKPOIIPENapaThl PACTUTEIBHBIX, JKHBOTHBIX U OAKTEPUATBHBIX KIETOK.

Ipakrnyeckass padora «l3yueHne METONOB KIETOYHOH Ouonoruu (xpomarorpadus, snextpodopes, muddepenuuambHoe
uentpudyruposaunue, [1LP)».

Tema 4. XumMuyeckasi 0praHu3anus KJIeTKH

XUMHUYECKHH COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPaMHKpOdJIeMEHThl. Boma u e€ posib Kak pacTBOPHUTENs, pearcHTa, yuyacTue B
CTPYKTYPHPOBAHHHU KJIETKH, TENJIOPEryIAuy. MuHepanbHbIe BEIECTBA KISTKH, X Ononornieckas ponis. Poiab KaTHOHOB M aHHOHOB B KIIETKE.

OpraHuyeckre BeLIeCTBA KJIETKH. buonorumueckue mnomuMepbl. benku. AMHHOKMCIOTHBIH coctaB OenkoB. CTPYKTYpbl O€JIKOBOH
MoneKkyJbsl. Ileppuunas cTpykTypa 6enKka, HenTuIHas CBsI3b. BTopuuHas, TpetnuHas, yeTBepTUUHAs CTPYKTYphL. JleHaTyparus. CBolicTBa 6EIKOB.
Knaccuduxanus 6enkos. buonoruyeckue GyHKUNU OenKoB. /IpuoHsi.

VYrieBonsl. MoHOCaXapuabl, JUcCaxapUbl, OMUrocaxapuasl U Honucaxapuasl. OOl MIaH CTpoeHus U (HU3UKO-XHMHIECKUE CBOICTBA
yrieBonoB. buonornueckue GpyHKIMH yriaeBo1O0B.

Jununsl. TunpodunsHo-ruapododHbie cBoiicTBa. Knaccubukamms munupos. Tpurnuuepusasl, ¢ocdonumuasi, BOCKH, CTEPOUIBL
Buonornueckue ¢ynkuum aunougoB. OOmmpe CBOKMCTBa OHONOrMYECKMX MEMOpaH — TEKY4eCTb, CIIOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJyIIPOHUIIAEMOCTb.

Hykneunosbie xucnorsl. JJHK u PHK. Ctpoenune HykiaenHoBbiX kucinoT. Hykmeoruapl. IIpuHumn xommiaementapHocT. [IpaBuiio
Yapragda. Crpykrypa JHK — nBoiinas cniupans. Mectonaxoxaenue u 6uonoruueckue ¢pynkiuu JJHK. Bunst PHK. ®ynkunu PHK B knetke.

Crpoenne Momekyiabl AT®. Makpospruueckue cBs3u B Mojekyine AT®. Buonormueckue ¢ynkuumun ATD. BoccraHoBieHHbIE
TIEPEHOCUUKH, UX QYHKIMU B KIeTKe. [pyeue Hykreosuompugocgamor (HTP). CexBenupoBanue JJHK. Memoowv cenomuxu, mpanckpunmomuxu,
npomeoMuKi.

CrpykTypHas OHOTOTHsA: OMOXHMMHUYECKHE M OHO(PU3MIECKHEe HCCIECTOBAHMS COCTaBA M IPOCTPAHCTBEHHOH CTPYKTYphI OMOMOIEKYIL
Mooenuposanue cmpyxmypuvl u @QyHKyuil 6uomMonekyn u ux xomniexkcos. Komnviomepuuitl ousaiin u opaanuyeckuii cunmes OUOMONEKYI U UX
HeNnpUpoOHbIX AHANO208.

JleMoHCcTpanuu

Toprpetsi: JI. ITomunr, [x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®paukmun, ©. Caurep, C. [Ipy3unep.

Juarpammel: «Pacmpefenenne XUMUYECKHX JJIEMEHTOB B HEKHBOH mpHpone», «PacmpeneneHne XHMHYECKHX DI€MEHTOB B JKHBOU
TIPHPOJE».

Tabmunsr 1 cxemsl: «[lepuogmueckass TabIMIa XUMHYECKHX JJIeMEHTOB», «CTpoeHHE MOIEKYIBl BOIb», «BemecTBa B cocraBe
opraHusMoB», «CTpoeHHe MOJeKyIbl 6enka», «CTIPyKTypsl OenkoBOH MoIeKylsl», «CTpoeHHE MOJIEKYN YriaeBomoB», «CTpoeHHE MOIEKYT
0By, «HykienHnoBbie KUCIOTh», «CTpoenne Mosekyasl AT®».
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ObopynoBaHHe: XUMHYECKast TOCYa H 000pyJOBaHHE.

JlaGopaTopHasi pa6oTa «O0Hapy)eHHE OSIIKOB C ITOMOIIBI0 KAYECTBEHHBIX PEAKIIU».

JlaGopaTopHas pa6oTta «lccienoBaHue HyKICHHOBBIX KHCIIOT, BBIASJICHHBIX U3 KJIETOK Pa3iINYHbIX OPraHU3MOBY.

Tema 5. CTpoenne u GpyHKIUU KIeTKH

THITBI KIIETOK: 9yKapHOTHYECKas U IpokapuoTudeckas. CTpyKTypHO-(QyHKIHOHAIbHBIC 00pa30BaHMS KIETKH.

CrpoeHue poKapuoTHIecKoi KieTku. Kiierounas crenka Gakrepuii u apxeil. OCOOGHHOCTH CTPOCHUSI reTepoTpOdHOIM 1 aBTOTPODHON
IIPOKAPHOTHYECKUX KIETOK. MecTo U pojb MPOKapHoT B OHOLIEHO3aX.

CrpoeHue 1 (HYHKIHOHUPOBAHHE JyKapHOTHYeCKOH KieTku. [lna3marudeckas MmemOpaHna (muasmanemma). CTpyKTypa Ia3MaTHIeCKOM
MeMOpanbl. TpaHCIOPT BewecTB uepe3 MIa3MaTHISCKy0 MeMOpaHy: naccuBHBIH (auddy3us, odneryéunas nudysus), akTHBHBIN (IIEPBUYHBIH 1
BTOPHYHBIH aKTHBHBIM TpaHcropt). [lomynponunaemocts MeMOpaHbl. Pabora HaTpuii-kanueBoro Hacoca. DHIOUUTO3: IIMHOLKTO3, (HarouTos.
Dk3o1uro3. Kierounas crenka. CTpykTypa v (YyHKIHH KJIETOYHON CTECHKH PAaCTEeHUH, TpulboB.

I{uronnasma. Lluto3oss. Iutockener. JIBmxenue nuTomnasMel. Opranous! Kietkd. OfHOMeMOpaHHBIC OPraHOMIbI KICTKH:
snporuiazMarudeckas cers (II1C), anmapaT I'osbmku, TH30COMBI, UX CTPOCHHE U HYHKIMH. B3auMOCBSI3b 01HOMEMOPaHHbBIX OPraHOUIOB KIETKH.
CrpoeHHe rpaHyJIsIpHOro petHkyinyma. Mexanusm Hanpaenenus oeixos ¢ IIIC. CunTe3 pacTBOPUMBIX OeikoB. CHHTE3 KJICTOYHBIX MEeMOpaH.

I'najgxuii (arpaHynsipHBIiT) SHIOMIa3MaTHIeCKuil petukyiyM. CexpetopHas ¢yHkius annapara ['onsmku. Moodugukayus 6enxos 6 annapame
Tonvoorcu. Copmuposxa 6enxoe 6 annapame I'onv0oicu. TpaHCIIOPT BEIIECTB B KiIeTKe. Bakyonu pactutensbHbIxX kieTok. Kinerounsrit cok. Typrop.

TlonyaBTOHOMHBIE OPraHOMIBI KJICTKH: MHTOXOHIPHH, MIACTUIBL [Ipoucxoxcoenue mumoxonopuii u niacmuo. Cumobuocenes (K.C.
Mepeosckosckuit, JI. Mapeynuc). CtpoeHre W (QYHKUHH MHTOXOHAPUN U IUIaCTUA. IlepBUYHBIC, BTOPUYHBIE W CJIIOKHBIC [JIACTHJIBI
(DOTOCHHTE3UPYIOLINX dyKapHOT. XJIOPOIIACTHI, XPOMOILIACTEI, JIEHKOIIACThI BHICIINX PAaCTCHHUH.

HememOpanubie opraHouasl kiaetku CtpoeHHe M (QYHKIMHM HEMEMOpPAaHHBIX OPraHOUIOB KIETKH. PuGOCOMBL IIpomescymounvie
Gunamenmul. MukpopuinaMeHTbl. Axmunosvle Mmukpoguiamenmot. MBbIICUHbIe KICTKH. AKMuHO6ble KOMNOHEHNbl HEMbIUEYHBIX KIeMmoK.
Muxkpotpy6ouxu. Knerounsii nentp. CTpoeHHe U IBHIKCHHE JKT'YTHKOB M PECHHYEK. MUKpOTpyOOukH IuTOmIasMel. LlenTpuons. Benxu,
accoyuuposannsie ¢ MUKpoguramenmamu u Muxpompybouxamu. Momopnvie 6enxu.

Snpo. O6onouka s/1pa, XPOMaTHH, KAPHOIUIa3Ma, SIPBIIIKH, X CTpoeHue U GyHKIMH. SnepHblii GenkoBblit MaTpukc. [IpocTpancTBeHHOE
PacrnosokeHne XpoOMOCOM B MHTep(azHOM siape. Dyxpomamun u 2emepoxpomamun. beaku XxpoMaTuHa — THCTOHBL. JJunamuxa soepHoli 060104k
6 Mumo3se. A0epuuvlii mpancnopm.

Knerounsie BkmoueHHs. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3yKapuoT (PaCTUTENBHOI, )KMBOTHOMH, rpHOHOI).

JemoucTpauun

IToprpetsr: K.C. Mepexkosckuii, JI. Mapryuc.

Tabmunpl u cxembl: «CTpoeHHE dYKapuOTHUECKON KieTkH», «CTpoeHHe >KMBOTHOH KieTku», «CTpoeHHe PacTHTETbHOH KIETKH»,
«CTpoenye MUTOXOHIPHUY, «S1poy, «CTpoeHHe TPOKapUOTHUECKOMN KIETKUY.

O0opynoBaHKe: CBETOBOM MHKPOCKOI, MHKPOITPENapaThl pacTUTENbHBIX, JKMBOTHBIX KJIETOK, MUKPOIpeNapaThl 6aKTepuaibHBIX KJIETOK.

JlaGopaTopHas padora «3ydeHne cTpoeHHs KJIETOK Pa3IMYHBIX OPraHU3MOBY.

MpakTnyeckas padora «/3yuyeHue CBOICTB KJIETOYHONH MEMOPaHBI».

JlaGopaTopHas padora «lccaenoBanue MIa3MoIN3a U JEIIa3MOIIN3a B PACTUTEIBHBIX KIETKAX».

IIpakTnyeckas padoTa «3ydenne IBHKEHHUs LUTOILIA3MBI B PACTHTEIbHBIX KIETKaX».

Tema 6. OGMeH BeleCTB U MPeBPalIeHHE SHEPTHH B KJIeTKe

AccuMWIAIMSA U TUCCUMHIISILMSA — JBE CTOPOHBI MeTabosm3Ma. Tunbl oOMeHa BewiecTB: aBTOTPO(HBIN U reTepoTpodHbli. Yuactue
KHCIIOpoJa B OOMEHHBIX IIpolieccax. JHepreTuieckoe obdecrneyeHue kierku: npespaiieHue AT® B oOMeHHbIX mpoueccax. depMeHTaTHBHBIN
XapakTep peakiui KIeToYHoro Merabonusma. GepmMeHThl, UX CTPOSHHUE, CBOIcTBAa U MexaHu3M AeicTBus. KopepmenTsl. OTnuuus GpepMeHToB OT
HEOPraHMYECKUX KaTalH3aTopoB. benku-akTuBaTops! U OENKH-HHIUOUTOPEL. 3aBHCHMOCTh CKOPOCTH (DEpMEHTATHBHBIX PEAKIHI OT Pa3JIMYHBIX
(axTopos.

IlepBuuHbIl CUHTE3 OPraHMYECKHX BellecTB B KieTke. DoTocuHTE3. AHOoKcucennwiil U OKcucenHwvlll pomocunmes y baxmepuil.
Ceemocobupaiowue nuzmenmol u nu2MeHmuvl peaKyuonno2o yeumpa. Poib xmoponnactos B mpouecce GporocunTesa. CBeroBas H TeMHOBas (a3bl.
@omoovixanue, Cs., Cs.u CAM-munvr pomocunmesa. [IponyKTHBHOCTb (hOTOCHHTE3a. BinsiHie pa3nuaHbx GpakTopoB Ha CKOPOCTh (OTOCHHTE3A.
3HayeHue GoToCHHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTpU(UIMpYyOLME OakTepuu, Kene300aKTepuH, CcepodaKTepuu,
BOJIOPOJHBIEC OaKTepuu. 3HAUCHUE XEMOCHHTE3A.

AHaspoOHbIe OpraHu3Mbl. Buabl Opoxxenusi. [IpogyKTbl OpoXKeHHUS U UX HCIIOIB30BAaHHUE YETIOBEKOM. AHaIPOOHBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHU U BO30YIUTENN OONE3HEH.

AdpoOHBIC OpraHM3Mbl. DTambl SHepreruueckoro ooMena. [ToaroroButensHbld dTam. [NHKONINM3 — OECKUCIOPOJHOE pacCIICIUICHHE
TJIFOKO3BL.

buonornueckoe okuciieHHE, WM KICTOYHOE AbIXaHUE. Poib MHTOXOHIpPHH B HpoleccaX OMOJIOrMYecKoro okucieHus. Lluximmaeckue
peakiuu. OkucnurensHoe (ochopupoBanue. Jnepeuss membpannozo epaouenma npomornos. Cunmes ATD: paboma npomounnou ATPD-
cunmasvl. IIpeuMyiecTBa a3poOHOro MyTH 0OMeHa BEIIECTB mepes aHa3poOHbIM. DP(HEKTUBHOCTh SHEPreTHYECKOro 0OMeHa.

JleMoHCTpanuu

Toprpertsi: [x. [Tpuctau, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmums! 1 cxemsl: «PoTocunTe3), «JHEpreTHIecKkuil 00Men», «brnocunres 6enkay», «CTpoeHne hepMenTay, «XeMOCUHTE3).

ObopyznoBaHHe: CBETOBOI MUKPOCKOII, 000pYA0BaHUE [ IPUTOTOBICHHS IIOCTOSHHBIX U BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTopHasi padoTa «/3ydenne KaTaINTHIECKOH aKTHUBHOCTH (hepMEHTOB (Ha IPUMepe aMUIIa3hl M KaTanasbl).

JlaGopaTopHas padoTa «/3ydenne GpepMeHTaTHBHOTO PaCIIEILICHHS IEPOKCUIa BOZOPOA B PACTUTENBHBIX U JKHBOTHBIX KJIETKAX).

JlabopaTopHasi pa6oTa «CpaBHEHHE IPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a».

JlabopaTopHasi pa6ora «CpaBHEHHE IIPOLIECCOB OPOXKEHHS H IBIXaHUSD).

Tema 7. HacaeacTBeHHasi uHGOpPMANMs U peau3anms eé B KieTKe

Peaknun MaTpHyHOrOo CHHTe3a. [IpHHINNI KOMIIIEMEHTapHOCTH B pEaKIHAX MATPUUHOIO CHHTe3a. Peanmsanmust HacleqCTBEHHOI
uHpopmanyu. ['eHeTH4ecKuii Kox, ero coiictea. Tpanckpunuus — Marpuunblii cuaTe3 PHK. TIprHIMIBI TPAaHCKPHIIIMK: KOMIUIEMEHTapHOCTb,
aHTUIAPAJUIEIbHOCTh, AaCUMMETPpUUHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoil kiemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuyactue TpaHcnoptHeix PHK B GnocunTese Oenka. Y cnoBus 6nocunresa Oenka. KoqupoBaHue aMUHOKHUCIIOT.
Ponb prbocom B OuocuHTE3€ Oenka.
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Cospemennvie npedcmasnenus o cmpoenuu 2enos. OpraHu3anys TeHOMa y IPOKApHOT U dyKapHoT. Peryisnus akTHBHOCTH I'€HOB Y
npokaprot. I'unoresa onepona (. XKaxob, XK. Mano). Mozexyaapnvie mexanuzmvl dKcnpeccuu 2eHos y aykapuom. Ponbs xpomamuna 6 pezynayuu
pabomul 2enog. Peryisiius 0OMEHHBIX IIPOLeccoB B KieTke. KieTouHsblii romMeocTas.

Bupycel — Hekierodnele (OpMBI JKU3HM U oOiuratHele napasursl. CTpoeHHE IPOCTBIX M CIOXKHBIX BHPYCOB, DPETPOBHPYCOB,
Gakrepuodaros. JKusnennwvii yuxn JHK-codepocawux supycos, PHK-cooepoicawux eupycos, 6axmepuogpacos. Obpamuas mpanckpunyus,
pesepmasa, unmezpasa.

BupycHsle 3a001eBaHus YenoBeKa, :KUBOTHEIX, pacTenuil. CITNJ[, COVID-19, connanbHbie 1 MEIUIIMHCKHE TPOOIEMEL.

Buoungpopmamura: unmezpayus u anaius 6onbuux maccusog («bigdata») cmpykmypnoix 6uonozuveckux oannvix. Hanomexmonozuu 6
ouonozuu u meouyune. Ilipoepammupyemvie gynkyuu 6enkos. Cnocobwl docmagku rekapcms.

JleMoHcTpauun

TToprpetsr: H. K. Konbuos, 1. Y. IBaHoBCKuii.

Tabmump! u cxemsl: «brocunTes 6enkay, «'eHeTnueckuit koay», «Bupycs», «bakrepuodarny.

IpakTnyeckas padora «Co3aHue MOAEIN BUPYCay.

Tema 8. JKu3HeHHBII HUKJ KJIETKA

Kuerounslit uki, ero mepuopl u peryssinus. Marepdasa u muto3. OcoOSHHOCTH MTPOLIECCOB, POTEKaOMuUX B HHTepdase. [Toaroroska

KJIETKH K JeneHuro. [IpecuHTeTnyeckuii (IOCTMUTOTUY €CKHUI), CHHTETHYECKHIT i IOCTCHHTETUY €CKUi (IIPEMHUTOTUYECKHH ) TepHObI HHTepda3bl.

Martpuunstit cunrte3 JJHK — perumkanust. [Tpunmune! permukanun JJHK: komnineMeHTapHOCTb, TOITYKOHCEPBATHBHBIN CHHTE3,

aHTUNapauieabHoCTh. Mexannsm perukanuu JTHK. Xpomocomsl. Ctpoerne xpomocoM. Tenomeps! 1 TesomMepasa. XpoMOCOMHBINH HaOOp KJIETKH
— KapHOTHUIL. J{UIITONIHBIN U TalIonAHbIH HAO0PbI XpOMOCOM. I 'OMOJIOrHYHEIE XPOMOCOMBI. I10710BbIE XPOMOCOMBI.

Jenenue kiaetku — Muto3. CTajuu MUTO3a U IPOUCXOJSIIIME B HUX nporieccsl. Tunbsl Muto3a. Kapuoknnes u untokunes. buonornueckoe
3HAUYEHHE MHUTO3A.

Perynsiuust MuTOTHYECKOTO LIMKIIa KineTku. [IporpaMMupyemas KjieroyHasi TuOelb — arornTos.

Kierounoe siipo, XpoMOCOMBI, (DYHKI[HOHAJbHAs T'CHOMHKA. Mexanusmul nponugepayuu, oudgepenyuposku, cmapenus u 2ubeiu
knemok. «Llughposas knemra» — 6uoungpopmamuueckue MoOenu GYHKYUOHUPOBAHUS KIEMKU.

JemouncTpauun

Tabnuupl 1 cxemsl: «OKH3HEHHBIH UK KIETKHY, «MUTO3», «CTpoeHune Xxpomocom», «Permukanuns THK».

O0opyoBaHye: CBETOBOII MUKPOCKOI, MUKpOIpenaparthl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKa.

JlabopaTopHasi padoTa «/3y4eHnue XxpoMOCOM Ha FOTOBBIX MUKPOIpENapaTaxy.

JlaGopaTtopHas padora «Habmoiene MUTO3a B KJIETKaX KOHYMKA KOPelIKa JyKa (Ha TOTOBBIX MUKpPOIpenapaTax)».

Tema 9. Ctpoenne u pYHKIHM OPraHH3MOB

Buonornueckoe pazHooOpas3ue opraHu3MoB. OJHOKIJICTOYHbIE, KOJOHUAIbHbBIE, MHOTOKJICTOYHbIE OPraHU3MBbI.

OCOOEHHOCTH CTPOEHMSI M HKU3HE/EATETbHOCTH OJHOKIJIETOUHBIX OpraHuM3MoB. bakTepuu, apxeM, OJHOKJIETOYHbIE TIpPHOBI,
OJTHOKJIETOYHBIE BOAOPOCIIH, Apyrue NpoTUCThL. KonoHuaabHbie OpraHu3Mel.

B3aumocBs3b yacTeil MHOrOKJIETOYHOro opranu3Ma. TKaHH, OpraHbl U CHCTeMBbl OpraHoB. OpraHu3m Kak eiuHoe nenoe. I'omeocras.

Txanu pacrennil. Tunbl pacTUTENBHBIX TKaHel: oOpa3oBaTesibHAasl, OKPOBHAs, IPOBOAAIIAS, OCHOBHAs, MexaHuueckas. OCoOEHHOCTH
cTpoeHus, GYHKLMI U PacIoNoKEeHUs TKaHeH B OpraHax pacTeHHUH.

TkaHu >KHBOTHBIX U 4YejoBeka. THIBI >KMBOTHBIX TKaHEH: SIMTENMabHAas, COCAHMHUTENbHASA, MBbIIIeuHas, HepBHas. OcoOeHHOCTH
cTpoeHust, yHKIUH U pacrnosokeHHs TKaHeH B OpraHax >KMBOTHBIX M UeJIOBEKA.

Opransl. BereratuBHbIe H T'eéHEpaTUBHBIE OPraHbl pacTeHuiH. OpraHel ¥ CUCTEMBI OPTaHOB JKMBOTHBIX U uesoBeka. DyHKIUM OpraHoB U
CHCTEM OpPTaHOB.

Omopa Tena opranusmoB. Kapkac pactennii. CkeneTsl OQHOKIETOYHBIX M MHOTOKIETOYHBIX JKHBOTHBIX. HapykHbII U BHYTpeHHHI
ckeneT. CTpOeHHE U THITBI COMHEHUS KOCTEH.

JIBm>keHHe OpraHu3MoB. JIBIDKeHHUE OJHOKICTOYHBIX OPraHU3MOB: aMEOOHIHOE, )KI'yTHKOBOE, PECHHYHOE. JIBIKEHNE MHOTOKJIETOYHBIX
PacTEHUii: TPONU3MEI U HACTHHU. JIBI)KEHHE MHOT'OKJICTOUYHBIX J)KHBOTHBIX M 4eJOBEeKa: MplIeyHas cucrema. Peduexc. CkeneTHbIE MBIIIIEI U HX
pabota.

ITuranue opraHusMoB. IlorjomieHne BOABI, YITEKUCIOrO TIa3a M MUHEPAJbHBIX BEIIECTB pacTeHUSAMH. IIUTaHHe >KHBOTHBIX.
BHyTpumongoctHoe H BHYTPHKIETOYHOE NHIIeBapeHHe. IIuTaHue TIO3BOHOYHBIX JKHBOTHBIX. OTAENBl NHINEBAPUTENBHOTO TPaKTa.
ITumeBapuTenbHble xKene3sl. [InmeBapuTenbHAs CHCTEMA YEIOBEKa.

Jpixanue opraHu3MoB. Jlpixanue pacreHuid. J[pixanue »uBOTHBIX. Juddys3us ra3oB uepe3 moBepXHOCTh KIeTKH. KoXHOE JbIXxaHHe.
JlpixaTenpHas moBepxHocTh. XKabepHoe u néroynHoe AbIxaHue. JIpIXaHHE MO3BOHOYHBIX JKHBOTHBIX M UeOBEKa. DBOTIOLMOHHOE YCIOKHEHHE
CTpOeHUS JETKUX MO3BOHOYHBIX JKHBOTHBIX. JIpIXaTelbHas CHCTEMa 4YelloBeKa. MeXaHH3M BEHTHIIALMH JIETKHX y NTHI U MIICKONHTAIONIUX.
Perynsiuus apixanus. J{pixaTenbHbie 00bEMBI.

TpaHCIOPT BEIIECTB y OpraHU3MOB. TPaHCIOPTHBIE CHCTEMBI pacTeHUi. TpaHCIOPT BemecTB y )KUBOTHBIX. KpoBeHOCHAs cuctema u eé
opradbl. KpoBeHOCHast cucTeMa IO3BOHOYHBIX JKHBOTHBIX M 4denoBeka. Cepiue, KPOBEHOCHBIE COCYyIBI H KpoBb. Kpyrum kpoBooOpamieHwHs.
OBOIONNOHHEIE YCI0KHEHHUS CTPOCHHS KPOBEHOCHOI CHCTEMBI T03BOHOYHBIX JKHBOTHBIX. PaboTa cepama u eé perymsauus.

Beimenenne y opraHusMoB. Bwimenenue y pacrteHuil. Beimenenue y kuBoTHBIX. CoKpaTHTenbHbIe BaKyoiu. OpraHbl BBIICICHHS.
OunbTpanus, cekpelus H 0O0paTHOE BCACHIBAHHE KAaK MEXaHU3MBI PabOTHl OPraHoB BbigeneHUs. CBA3b NOJIOCTH Tela C KPOBEHOCHOH H
BBIICJIHTENBHON CHUCTeMaMH. Brlmenenne y MO3BOHOYHBIX JKUBOTHBIX M denoBeka. Ilouku. CrpoeHnme u (GyHKIHOHHpoBaHHE HedpoHa.
O0pazoBaHNe MOYH Yy YellOBEKa.

3ammuTa y opraHu3MoB. 3aluTa y OJHOKIETOYHBIX OpraHu3MoB. CIOps! OaKTepHi M LUCTHI MPOCTeHIMX. 3aluTa y MHOT OKJIETOYHBIX
pacrenuii. Kytukyna. CpencrBa nacCMBHOW M XMMHUYECKOM 3aIIUThl. OUTOHIMIBI.

3amuTa y MHOTOKJIETOYHBIX JKHBOTHBIX. [IOKpOBBI M X IIPOM3BOAHBIE. 3aIIUTa OpraHu3Ma OT Oone3Hell. IMMyHHas cucTeMa JeloBeKa.
Kierounslit u ryMopanbHBIi MMMYHUTET. BpokaEHHBIH U MPUOOPETEHHBINH crienupUYecKiii UMMYHUTET. TeopHs: KIOHAIBHO -CENEeKTUBHOTO
ummynurera (I1. Opmux, @. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHU3MOB. Poib BpPOXKJIEHHOTO MMMYHHTETa B Pa3BUTUH
CHCTEMHBIX 3200IeBaHHH.

Pa3npaxuMocTb U perysiys y OpraHu3MoB. Pa3apakuMocTh y OZHOKIETOUHBIX OPraHU3MOB. TakcHCH. Pa3pakuMOCTb U perysinus y
pacTeHuil. PocToBble BemecTBa 1 HX 3HAUEHUE.



HepsHas cucteMa n peduieKTOpHAsL peryJsius y )KUBOTHBIX. HepBHas cucteMa U €€ OTAENBl. DBOJIONHOHHOE YCIOXKHEHHE CTPOCHUS
HEPBHOI CHCTEMBI Y XKUBOTHBIX. OTHEIIBI FOJIOBHOI'O MO3Ta ITO3BOHOYHBIX )KUBOTHEIX. Peduiekc n peduiekTopHast 1yra. besycioBHbIe U yCIOBHBIE
peduieKcsL.

I'yMopainbHast peryJsiius ¥ S9HJOKPHHHASI CHCTeMa JKHBOTHBIX U YesloBeka. JKeessl SJHAOKPUHHOM CHCTEMBI H HX TOpMOHBL. [leficTBUe
TOPMOHOB. B3anMoCBsI3b HEPBHOI! U YHAOKPUHHOII cucTeM. ['unoranamo-runodu3apHas CHcTeMa.

JleMoHCcTpauuu

Toprper: U. I1. T1aBnos.

Tabmunpl u cxembl: «ORHOKJIETOYHBIC BOLOPOCIH», «MHOrokiIeTouHble Bomopocin», «bakrepum», «lIpocteiimmey», «OpraHsl
L[BETKOBBIX pacTeHHuil», «CHCTEeMBl OpraHOB O3BOHOYHBIX KHBOTHBIXY, «BHyTpeHHee crpoeHne HacekoMbIx», «TkaHU pacteHuit», «KopHeBble
cucteMbl», «CtpoeHue cte6isi», «CTpoeHHe JTUCTOBOM ITacTHHKMY, «TkaHU )KUBOTHBIX», «CKeleT yesioBekay, «[lumesapurensHas cucreMay,
«KpoBeHocHast cuctema», «JlpixatensHas cucteman, «HepBHas cucrema», «Koxay, «Mplneynas cucreMa», «BplienurtensHas cucremay,
«OHI0KpHHHAs cucTeMay, «CTpoeHue MbIIbD», «IMMyHHTETY, «KHmedHononsocTHbIe», «CXeMa IUTaHus pacTeHuin», «KpOBEHOCHBIE CHCTEMBI
II03BOHOYHBIX JKHBOTHBIX», «CTpoeHue rupbl», «CTpoeHne I1aHapuny», «BHyTpeHHee CTpoeHHe T0XkKIeBOro 4epss», «HepBHas cucrema puioy,
«HepBHas cucrema ysrymkuy», «HepBHasi cucrema npecMbikaromuxcs», «HepBHas cucrema nruipy, «HepBHas cucreMa MIIGKOIUTAIOIUX),
«HepBHas cuctema desoBekay, «Pediexcy.

OO0opynoBaHHe: CBETOBOH MHKPOCKOI, MHKPONpENapaTtsl OXHOKJIETOYHBIX OPraHW3MOB, MHKpOIpENapaThl TKaHEH, pPaKOBUHEI
MOJUTIOCKOB, KOJUICKI[HN HACEKOMBIX, UTJIOKOXKHUX, KUBbIE 3K3EMIULIPbI KOMHATHBIX PACTEHUMH, repbapuu pacTeHUH pa3HBIX OTHENOB, BIAXKHBIC
IperapaThl JXKMBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUICKIHH OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeloBeKa, 000pyJ0BaHHE Il JEMOHCTPALIUU
MOYBEHHOT'0 ¥ BO3JYLLIHOTO MUTaHUsI PACTCHHUIA, paCIleIICH s Kpaxmana U OeJIKOB MOA JeHCTBHEM (pepMEHTOB, 000pYLOBAaHUE IS IEMOHCTPALIMI
OIIBITOB [0 U3MEPEHUIO KU3HEHHON EMKOCTHU JIErKUX, MEXaHU3Ma JbIXaTeNIbHbIX JBHKEHHH, MOEIIH FOJIOBHOIO MO3Ta Pa3JIMUHbIX KMBOTHBIX.

JlagopaTopHasi padora «/3yueHne TkaHel pacTeHUI.

JlaGopaTopHasi padora «/3yueHne TkaHel JKUBOTHBIX».

JlagoparTopHasi padora «/3yueHrne opraHoB I[BETKOBOI'O PACTEHUS.

Tema 10. Pa3MHoKeHMe H Pa3BHTHE OPraHA3MOB

DopMBI pa3sMHOXKEHUSI OPraHM3MOB: Oecronoe (BKJIOYas BEreTaTHBHOE) M I1100BOe. Buibl Oecronoro pasMHOMKEHMS: MOYKOBAHHE,
Cl'lOpyJ'lSlLll/lﬂ, Cl)pal"MeHTaLLl/lfl, KJ'IOHl/lpOBaHl/lC.

[TonoBoe pazmuHoxenue. IlonoBbie KIeTKH, WM ramersl. Melo3. Cranuu Meio3a. [loBenenue xpomocom B Meiose. Kpoccunrosep.
Bbuonoruyeckuii cMbIC) MeH03a U TI0JIOBOTO MpoLecca. Meifo3 1 ero MecTo B )XKU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapozpiieBoe pazButue. 'amerorenes y »xuBoTHbIX. [TonoBbie xene3bl. OOpa3oBaHUE U pa3BUTHE MOJOBBIX KIeTOK. CriepMaToreHes
u oorexe3. CTpoeHHeE MOJIOBBIX KIIETOK.

Omo10TBOpEHHE U SMOPUOHATIBHOE PAa3BUTHE KUBOTHBIX. CrI0cOOBI OMIIOJOTBOPEHHUS : HAPYXKHOE, BHyTpeHHee. [lapTreHoreHes.

VHauBHayansHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrHs — HayKa O Pa3BUTHH OPraHU3MOB. Mopgoeenes — 00na u3 eiaeHbix
npobnem ambpuonozuu. Konyenyua mopgocenos u mooenu mopgoeenesa. Craauu 3MOpHOreHesa xHUBOTHBIX (Ha MpUMepe JAryIiku). JIpodienue.
Tunsl apobnenus. /Jemepmunuposannoe u HedepMuHuposanHoe Opobnenue. bnacmyna, munet 6nacmyn. OcoOEHHOCTH APOOICHUS
MJIEKOIHTAIOMHX. 3apOJIbIIIeBble TUCTKH (TacTpyisiys). 3aKkiaaka OpraHoB M TKaHEH U3 3apoibIIIEBLIX JHUCTKOB. Bzanmuoe BiusiHHE uacTeif
Pa3BUBAIOLIETOCs 3apojibilia (3MOpHOHAIbHAS MHAYKIHS). 3aK/IaIKa [IaHa CTPOESHMS )KUBOTHOI'O KaK Pe3yIbTaT HEPAPXUUECKHX B3aHUMOJIEH CTBUI
reHoB. Biusinue Ha SMOpHOHAIBHOE Pa3BUTHE PA3IUUHBIX (hAKTOPOB OKPYKAIOIIEH cpe/bl.

Poct u pasButue xuBOTHBIX. IlocTamOpuoHanbHbIl mepuon. [Ipamoe u Hempsmoe passutue. PasButne ¢ meramopdosom y
6€ECII03BOHOYHBIX M I03BOHOYHBIX KUBOTHBIX. bHomornyeckoe 3HayeHue NpsiMOro ¥ HEMPAMOro pa3BUTHs, UX PaclpocTpaHEeHHe B IpHpoe. THIIbI
pocTa KUBOTHBIX. DaKTOPBI PEryIISIIUN POCTa )KUBOTHBIX U yesoBeka. CTaguu OCTIMOPUOHANBHOTO PA3BUTHS y JKHBOTHBIX U denoBeka. [leprnoas
OHTOreHe3a uenoBeka. CTapeHne 1 CMepTh KaK OMOIOruuecKHe PO ECChL.

PazmHOXeHue U pa3BuTHE pacTeHuil. ['ameToduT u ciopodut. Meiio3 B )KM3HEHHOM LuKiIe pacteHuid. OOpa3oBaHue CrIOp B Ipolecce
Mmeiio3a. ['amerorenes y pactenuid. OmIof0TBOPEHHE U PA3BUTUE PACTUTEIBHBIX OPraHU3MOB. J{BOWHOE OIIIOOTBOPEHHE Y LIBETKOBBIX PACTCHUI.
O0pazoBaHKe U Pa3BUTHE CEMEHHU.

MexaHU3MBI PETyJIIIME OHTOI€HE3a Y PACTEHHI 1 KUBOTHBIX.

JleMoHCcTpanuu

Hoprpetsi: C. I'. Haamms, X. Hneman.

Tabmunpl u cxemsl: «BereraTuBHOE pa3MHOXKeHHe», «THIBI 0ecmonoro pasMHOXKEHHS», «Pa3sMHOXKEHHE XIaMHIOMOHAIBD»,
«Pa3MHOKeHHE 3BIIICHBI», «PasMHOXKeHHE THApPBD), «Meio3», «XpoMmocoMb», «I'ameTorenesy, «CTpoeHHe SMLEKICTKH U CIHEPMaTO30MIay,
«OCHOBHBIE CTaINH OHTOreHe3a», «[IpsMoe u HempsiMoe pa3BuTUe», «Pa3BuTHE Malickoro Kyka», «Pa3BuTue capanum», «Pa3BUTHE JIATYLIKNY,
«/IBOIfHOE OMJIOZOTBOPEHHE Y IIBETKOBBIX PacTeHUil», «CTpoeHHe CEMSH OHO0NIBHBIX U JBYIOJBHBIX pacTeHUI», « KU3HEHHBIH LMK MOPCKOH
KamycTh», «KU3HEHHBIN UK MXa», «KU3HEHHBIH HUKI MAaIOPOTHUKAY, « KU3HEHHBIH UK COCHBI».

ObopynoBaHue: CBETOBOI MUKPOCKOII, MUKPOIIPEHIapaThl SIMIEKICTOK U CIIEPMAaTO30HI0B, MOJeNb « LMK pa3BUTHUS JISATYIIKIY.

JlaGopaTopHasi paboTa «/3ydeHne CTpOCHHS TONTOBBIX KJIETOK HAa TOTOBBIX MHKPOIIPEIIapaTax».

IIpakTHyeckasi padoTa «BpIiBICHNE IPU3HAKOB CXOACTBA 3aPOIBINICH IT03BOHOYHBIX )KUBOTHBIX).

JlabopaTopHasi pa6oTa «CTpoeHHE OPraHOB Pa3MHOXKEHHUS BBICILIMX PACTCHHUN.

Tema 11. I'eHeTHKa — HAyKa 0 HACJeICTBEHHOCTH H H3MEHYHBOCTH OPraHH3MOB

Hcropusi CTaHOBJICHUS U Pa3BUTHS TEHETHKU Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusa, T. Moprana. Ponb 0T€4eCTBEHHBIX y4EHBIX
B pa3Butun reietuku. Pabotsr H. K. Konbiosa, H. 1. BaBunosa, A. H. benosepckoro, I'. [I. Kapneuenko, 10. A. ®unmunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIC TEHETHYECKHE IIOHSATUS U CHMBOIBL | OMONOTHMYHBIE XPOMOCOMBI, AaJIeNbHBIE TEHBI, albTepHATHBHBIC IIPU3HAKH,
JIOMUHAHTHBII U PELIeCCUBHBII MPH3HAK, TOMO3UT0TA, T€TEPO3UT0Ta, YHCTAs IMHHS, THOPHUIBL, TeHOTHII, (heHOTUIL. OCHOBHBIE METONBI TeHETHK H:
THOPUIONIOTHIECKUH, IUTONOTHUECKHI, MOJIEKYIISIPHO-TEHETHIECKUI.

JleMoHCcTpanuu

Toptpetsr: T'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komnsuos, H. 1. BaBunos, A. H. Benosepckuii, I'. JI. Kapneuenko, 1O. A.
Oumunuenko, H. B. Tumodees-PecoBckuii.

Tabmump! 1 cxeMbl: «MeToab! TeHeTHKNY, «CXeMbI CKPEIUBaHU».

JlaGopaTopHas pagoTa «/[po3oduiia kak 00bEKT TeHETUYECKUX UCCIICIOBAaHUIY.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH



Mouorubpunaoe ckpernmBanue. IlepBelif 3akoH MeHnenss — 3aKOH eAMHOOOpasust THOPHIOB IepBOro IokoieHus. IIpaBuio
JIOMUHUpOBaHU. BTopoil 3akoH MeHzmens — 3aKkOH pacHICIUICHHS NpPH3HAKOB. llUTONOrHYeckne OCHOBBI MOHOTHOPHIHOIO CKPEIMBAHU.
I'nmore3a YUCTOTHI TaMeT.

Amanmzupyomee ckperuBanue. [IpoMexyTouHbli XxapakTep HacieoBaHus. PaciiemnieHne pu3HaKoB IPH HEIOJIHOM JOMHHHPOBAHUH.

JurnbpunHoe ckpemmBanue. Tperuii 3axoH MeHzens — 3aKOH HE3aBHCHMOI'O HaclIeOBaHWS NPH3HAKOB. LluTonormueckue OCHOBBI
JIUTHOPUIHOTO CKPEIHBaHUSL.

CuerieHHOe HaclenoBaHue npu3HakoB. Padoter T. Moprana. CuensieHHOe HaclaeA0BaHNue IEHOB, HAPYILEHU e CLIETUICHHS] MKy FeHAMH.
XpOMOCOMHasi TEOPH ST HACJIECTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIM MEXaHU3M ONpPEEIEHHs 110J1a. AyTOCOMBI U I10JI0BbIE XPOMOCOMBI. I'OMOraMeTHbI U reTeporaMeTHblit
non. 'eHeTHueckas CTPYKTypa [OJ0BbIX XpoMocoM. HaclieioBaHue Npu3HAKOB, CLEMIEHHbIX C [10JIOM.

I'enotun kak nenoctHas cuctema. [lneHoTpornus — MHOXKECTBEHHOE JeiicTBHE reHa. MHOXXECTBEHHBIN auienn3M. Biaumoneiicteue
HeaJllebHbIX TeHoB. KoMmmiemenTapHocTs. Onuctas. [lonumepust.

I'eHeTHYeCKUiT KOHTPOJIb Pa3BUTHS PACTCHUI, )KUBOTHBIX M YEIOBEKa, a TAKoKe (PH3MOTOrHIECKUX MPOLIECCOB, IIOBEACHNUS 1 KOTHUTUBHBIX
¢ynkuuil. ['eHeTHyeckne MeXaHH3Mbl CHMOUOIeHe3a, MEXaHU3MBI B3aUMOJICHCTBUS «XO35IMH — NAPa3suT» U «XO3HH — MUKpoOuom». I'eHeTHueckne
aCIEeKThI KOHTPOJISI M U3MEHEHHS HAC/IeICTBEHHON HH(OPMAIMU B TOKOJICHUSX KIETOK U OPraHU3MOB.

JleMoHcTpauun

Toprpetsi: I'. Mennens, T. MopraH.

Tabnuip u cxembl: «I1epBblii 1 BTOpOii 3aK0HBI MeHens», « Tpetuit 3akoH MeHens», « AHAIH3UpYrollee CKpenmBanuey, «HemnomHoe
JIOMUHUpOBaHNE», «CLeMIeHHOe HAacleI0BaHNE TPU3HAKOB y Ip0o30(uisy», «"eHeTuka nonay, «Kapuotumn yenosekay, «Kapuorun npo3oduisi»,
«Kapuorun nTuisn, « MHOKECTBEHHBIHN ajutenn3My», «B3anmoaelcTBie reHOBY.

OO6opynoBaHHe: MOJENb ISl AEMOHCTPALUH 3aKOHOB €IHHO00Pa3usi THOPHIOB IEPBOro MOKOJICHUS U PACILICIIICHHS IPH3HAKOB, MOAENIb
JUIS IMOHCTpPAlMU 3aKOHA HE3aBMCHMOIO HACJENOBAHUs MPU3HAKOB, MOJENb IS JAEMOHCTPALMU CLEIUICHHOTO HAC/eJOBaHMs NPU3HAKOB,
CBETOBOH MHKPOCKOII, MUKpOIIpenapart: «/lpo3oduiay.

IpakTHyeckast pagora «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y JPO30GHIBD».

IpakTHyeckast pagora «M3yueHue pe3yabTaTOB AUTHOPHIHOIO CKPELMBAHUS Y APO30(QUIBDY.

Tema 13. 3aK0HOMEePHOCTH H3MEHYHBOCTH

BsanmopeiicTBue reHoTina u cpeabl npu GopmupoBannu ¢eHoTHna. MI3MeHUHBOCTh MPHU3HAKOB. KadyecTBEHHBIC W KOIMYECTBEHHbIC
NpHU3HAKU. BUJIbl N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIE/[CTBEHHASL.

MozaupukannonHast U3MEHYHBOCTb. Ponb cpenbl B (hopMupoBaHMH MOAM(HKALMOHHOH M3MeHuMBocTH. HopMa peakium npusHaka.
BapuanuoHHblit psiia u BapuainonHas kpusas (B. Moranucen). CBolicTBa MOIU(UKALIMOHHOIN H3MEHYUBOCTH.

["'eHOTHIIHYECKAs U3MEHUYUBOCTD. CBOﬁCTBa FCHOTI/IHI/I‘{CCKOﬁ HU3MEHYHUBOCTH. Bl/llll)l FEHOTHITHYECKOW M3MEHUYMBOCTH: KOMGMHaTl/IBHaﬂ,
MyTaLlHOHHaﬂ.

KomOuHaTHBHas M3MEHYMBOCTb. Meifo3 M IOJOBOH Ipolecc — OCHOBa KOMOMHATHBHOM M3MEHUMBOCTH. Ponb KoMOMHATHBHON
HU3MEHYUBOCTH B CO3/IaHUM T€HETHYECKOTO Pa3HOO0pa3ys B IpeeIaxX OJHOr0 BUJA.

MyTanyonHass M3MEHUHBOCTh. Bujpl MyTaiuii: reHHble, XpOMOCOMHBIE, TeHOMHBbIC. CIOHTaHHBIE M HHIYLHPOBAHHBIE MYTAIHH.
SnepHble ¥ UTOMIA3MaTHYeCKUE MyTaluu. CoMaTH4ecKue 1 MOoNoBble MyTalMu. IIpuuiHbI BOSHHKHOBEHUS MyTallMid. MyTareHbl U UX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO IIpolecca. 3aKOH IOMOJIOIUYECKHX PSJIOB B HacieAcTBeHHON n3MenuynBoctH (H.M. BaBumnos).
BHesiepHast H3MEHUYHBOCTD M HACTIEACTBEHHOCTb.

Onuzenemuxa u dnuUeHOMUKA, pONb INULEHEMUYECKUX QAKMOPO8 6 HACIe008aHUU U USMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOS Y
0p2aHU3MO8.

JleMoHCcTpanuu

IToptpetsrt: I'. ne ®pus, B. Noranncen, H. . BaBunos.

Tabmunpl 1 cxemsl: «Buasl n3meHunBocTH», «MonudHKalnOHHAs U3MEHYHBOCTE», «KOMOMHATHBHAs M3MEHUYHMBOCTB», «Meiio3»,
«OmnonoTBopeHue», «I'eHeTHUECKHE 3a00CBAHH YEIOBEKay, «BHIBI MyTanuii».

OO6opyznoBanue: HUBbIC U repOapHbIC IK3EMIUIAPbl KOMHATHBIX PACTEHUH, pUCYHKH ((oTorpaduu) sKMBOTHBIX C PA3IMYHBIMH BHIAMU
HN3MEHYHUBOCTH.

JlabopaTopHasi padora «lccnenoBaHue 3aKOHOMEPHOCTEH MOAM(DHUKALMOHHOW M3MEHYMBOCTH. [locTpoeHHE BapHALIMOHHOTO psila U
BApPHALIMOHHOMN KPUBOI».

MpakTnyeckas padora «MyTtaimu y 1po30¢Guisl (Ha TOTOBBIX MHKPOIIPEIapaTax)».

Tema 14. I'eHeTHKA YeJl0BeKa

Kapuotun denmoBeka. MexmyHapogHash IporpaMMa HCCIEJOBAHHMS IGHOMA dYelIOoBeKa. MeTOombl H3ydeHHS TEHETHKH 4YelIOBeKa:
TeHEeaJOTMYEeCKUi,  OJIM3HEIOBBIN, LUTOTCHETUYECKUH, IOMYJISIHMOHHO-CTATUCTHYECKUH, MOJEKyIspHO-reHeTnueckuil. CoBpeMeHHOe
ompereNeHue TeHOTHIA: MOTHOTeHOMHOE CCKBEHHPOBAHHE, T'CHOTHIIHPOBaHME, B ToM uuciae ¢ momomibio ITI[P-amamms3a. HacnmencTBeHHBIC
3a00eBaHHs UelNOBEKa. ['GHHBIE M XPOMOCOMHBIC OOJE3HM YelIOoBeKa. BONe3HH ¢ HACIeICTBEHHOH MpepacloIoKeHHOCTbIO. 3HadeHue
MEIUIMHCKOH T'CHETHKH B IIPEJOTBPAICHHU H JICUYCHHH I'€HETHYECKHX 3a00JeBaHU desoBeka. MEIHKO-TeHeTHYeCKOe KOHCYIbTHPOBAHHE.
CtBONIOBBIC KJIETKH. [IOHATHE «TEHETHYECKOro Ipy3a». JTHYECKHE acIeKThl HCCIEJOBAHUN B 00NACTH PeJaKTHPOBAHHSA T'€HOMAa H CTBOJIOBBIX
KJIETOK.

I'enerndeckue hakTOPhI HOBHIICHHON YyBCTBHTENBHOCTH YEIOBEKA K (QH3MUECKOMY U XHMHYECKOMY 3aTrPA3HEHUIO OKPYXKAIOIIEH CpeJIbl.
I'enernyeckas IpeapacnoIoKeHHOCTh YeTOBEKa K TAaTOTOTHsIM.

JleMoHCcTpanuu

Tabmums! u cxemsl: «KaproTun denoBekay, «MeTonbl H3ydeHns TeHETHKY JenoBeKay, «['eHeTnuecKie 3a00IeBaHMs JeI0BEKa.

IIpakTnyeckas padorta «CocTaBlieHHE H aHATU3 POJOCIOBHOMN».

Tema 15. CesieKkuusi OpraHu3mMoB

JoMecTuKanus W CeNeKIus. 3apoxKIeHHE CeleKIMH U JgoMecTHkanud. Yuenme H. V. BaBumoBa o IleHTpax NIpOHCXOXKAEHUS H
MHOroo6pa3usi KyIbTypHBIX pacTeHHil. POJb CeneKnuM B CO3JaHHM COPTOB PACTEHHH M IOpox KHBOTHBIX. COpT, mopopa, IMITaMM. 3aKOH
TOMOJIOTHYECKHX PSIOB B HacleCTBeHHOH n3MenunBoctd H. V. BaBuioBa, ero 3HaueHHe IS CEIEKIHOHHOH pabOTHI.

Merozabl CeneKUMOHHONW paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA M WHIMBHUAYaJbHBIA. ODTambl KOMOWHAIMOHHOW CEJEKIHH.
VcnbiTanue Tpou3BOAUTENEH 110 MOTOMCTBY. OTOOD IO TeHOTHUILY ¢ IIOMOIIBIO OLeHKH (DeHOTHIIa IOTOMCTBA U OTOOP 110 FEHOTHUITY C IIOMOIIBIO
anamm3a JJHK.
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VckyccTBEHHBIH MyTareHe3 Kak METOJ CeNICKIIHOHHOIH paGoThl. PaguallMOHHBIA ¥ XMMUYECKHIl MyTareHe3 Kak HCTOYHHK MYTAIlUi y
KyJIBTYPHBEIX ()OpPM OpraHH3MOoB. Vcronbp30BaHHE TEHOMHOIO PEIaKTHPOBAHUS U MeTOROB pexoMOuHaHTHEIX JIHK mis momydeHus: MCXOZHOTO
Marepuaa JUIsl CeIeKIUH.

IMonydenne monMIuIONJ0B. BHyTpHBHAOBas rubpuansanus. bIM3KopoICTBEHHOE CKpelMBaHUE, WM MHOpuAMHT. HepoxcTBeHHOE
CKpelUBaHKe, WM ayTOpuanHr. I'etepos3uc u ero npuyuHsl. Mcnons3oBanue rereposuca B cenekuuu. Otnanéunas rubpuansanus. IIpeononenne
OecIuIoans MeXBHIOBBIX THOPHIOB. JIOCTIDKEHNS! CEIEeKINH PACTCHHUN U XKUBOTHBIX. «3€1EHAS PeBOIOYUAY.

CoxpaHeHHe H H3y4eHHE FeHETHISCKIX PeCypPCOB KyJIbTYPHBIX PACTCHHI M MX JUKUX POIAUYEH JUIS CO3MaHUS HOBBIX COPTOB M THOPHIOB
CeNbCKOXO3SMCTBEHHBIX KYNIbTYp. M3yuenue, coxpauenue u ynpasieHue 2eHemuieckumy pecypcamil CelbCKOX03aUCnEeHHbIX U NPOMbICIOBbIX
JHCUBOMHBIX 6 YENAX YIYUUIEHUS CYUECMBYIOUUX U CO30AHUSA HOBbIX NOPOO, TUHUIL U KPOCCOS, 6 MOM YUCTe C NPUMEHEHUEM COBDEMEHHbIX MeMo0os
HAYYHbIX UCCAEO06AHUL, NePed0sblX UOell U NEPCNEKMUBHBIX MEeXHOI02U.

JleMoHCcTpauun

TToprpersr: H. U. BaBunos, 1. B. Muuypum, I'. /1. Kapneuenko, I1. IT. Jlykbsnenxo, b. JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabmunpl U cxeMbl: «L[eHTpBI NPOUCXOXKICHUS M MHOr000pasus KyJIbTypPHBIX DPACTEHH», «3aKOH TOMOJOTHYECKHX pPSIOB B
HACJIe[ICTBEHHOI U3MEHYUBOCTHY, «MeToxsl cenekunny», «OTaanéHnas rudbpuansanus», « Myrarenes».

JlaGopaTopHasi pa6oTta «/3y4yeHue COpTOB KyJIbTYPHBIX PACTEHU M OPOX JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pagoTta «/3y4yeHue MeTo/10B CeJICKIIMH PACTCHHI».

IpakTnyeckas padora «[IpuBUBKa pacTeHUI».

Ikckypenst «OCHOBHbBIE METO/BI U JOCTHIKCHHS CENEKIIMU PACTEHHIl U )KMBOTHBIX (HA CEJICKIMOHHYIO CTAHIHIO, IFIEMEHHYIO (epMmy,
COPTOMCIIBITATENILHBINA YUaCTOK, B TEIUIMYHOE X035 CTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA UIIM HAYYHOT'O LIEHTPA)».

Tema 16. BHOTeXHOIOTHS U CHHTeTHYECKast GHOJIOTHSI

OOBEeKTBI, HCHONB3yeMble B OHOTEXHOJOTHH, — KJIETOYHBIE ¥ TKAHEBBIC KYJIbTYPbl, MHUKPOOPIaHH3MBI, HX XapaKTepHCTHKA.
TpaauiyoHHast GMOTEXHOJIOTHS: XJIeOoneueH e, NoTyIeHne KUCIOMOIOYHBIX IIPOIYKTOB, BHHOAENHE. MUKpoOHoIorndeckuil cuHTe3. OOBEKTH
MHKPOOHOJIOrHYECKUX TeXHOJIOrHil. [Ipon3BoacTBO Gernka, aMHHOKUCIOT U BUTAMHUHOB.

C0311a1-me TCXHOHOFl/lﬁ u l/lHCprMCHTOB LIeJ'leHal'lpaBJ'leHHOFO WU3MCHCHHUS U KOHCprl/lpOBaHl/Ifl IF'€HOMOB C IICJIbIO l'lOJ'ly‘-leHl/lfl OpFaHl/BMOB
H UX KOMITIOHCHTOB, CO}ICp)KaLL[l/lX HE BCTpC‘-lalOLL[l/lCCﬂ B npupoae GI/IOCI/IHTCTI/I‘-[CCKI/IC myTH.

Knerounas uHxeHepus. MeTonbl KyJIbTypbl KJIETOK U TKaHeil pacTeHui u >kuBOTHbIX. KproOanku. Comatuueckas rudpuausanus u
coMaTHyeckuii amOpuorenes. lcrnonb3oBaHWE TrallONJIOB B CENEKUUHM pacTeHUl. [lonyyenue MOHOKIOHANbHbIX anmumen. Mcnoavsosanue
MOHOKIOHATILHBIX U NOAUKTOHATIbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIUIOOTBOpEHUE. PEKOHCTPYKLUS SHIEKIETOK U KIOHMPOBaHUE
JKMBOTHBIX. METOJl TpaHCIUIAHTALMU SAEp KIETOK. TexHonocuu 0300p06ieHus, KyIbMUeUpOBanus U MUKDPOKIOHAILHOZO PA3ZMHONCEHUs
CenbCKOXO3AUCMEEHHBIX KYTbIMYP.

XpoMocoMHass M TeHHas HIKeHepus. VICKyCCTBeHHbIH CHHTe3 IeHa W KoHcTpyupoBanue pexomOunautaeix JIHK. Coszodanue
MpanceeHHblx op2anusmos. JJoCTHXKEHUs U NePCIeKTUBBI XPOMOCOMHOM M I'eHHOH MHXKEHEPUH. DKOJIOTHUECKUEe U ITUYECKHE TPOOJIeMbl T'eHHO i
HHKEHEPHH.

Menununckue 6uorexuonoruu. [octrenomuas nudposas meauuuna. [P -nmuarsoctika. MeTaboJIOMHbINA aHaIN3, TeHOLEHTPUY €CKUI
aHAM3 MPOTEOMa HYENOBEKAa [ OLICHKH COCTOSHUS €ro 3J0poBbs. Vcronb3oBaHHE CTBOJOBBIX KICTOK. TaprerHas Ttepamus paka. 3D-
OGrOMHKeHepHs JUIs pa3paboTku QyHIaMEHTAIbHBIX OCHOB MEIHIIHHCKUX TEXHOJIOIHH, CO3/JaHHs KOMIUIEKCHBIX TKaHEH coueTaHHeM TeXHOIOT i
TpEXMEPHOro OMONPHUHTUHIA U cKa(OITUHTa IS PEIeHHs 3a1au IEPCOHATN3HPOBAHHON MEUIMHBL.

Co3/laHne BEKTOPHBIX BaKIMH C LEJNbI0 OOecrneyeHuss KOMOMHMPOBaHHOM 3aummrThl oT Bo3Oymuteneit OPBU, ycranosnenue
MOJIEKYJISIDHBIX MeXaHH3MOB (yHkunonuposanus PHK-comepikamux BHpPYCOB, BBI3BIBAIOIIMX 0CO00 OMAacHble 3a00J€BaHHA YeJOBEKa U
JKUBOTHBIX.

JleMoHCcTpanuu

Tabmumpl 1 cxemsl: «/cronp30BaHIe MHKPOOPTAHU3MOB B IPOMBIIITIEHHOM IPOH3BOACTBEY, «KieTounas HHxXeHepHs», «I eHHas
HHKCHEPHS».

JlaboparTopHasi padora «/3y4eHre 00beKTOB OHOTEXHOIOT M.

IIpakTnyeckas padora «IlomydeHre MOIOYHOKHCIBIX IPOXYKTOBY.

IkcKypeusi «broTexHoI0rus — BaxKHEHIast IIPOM3BOAUTEIbHAS CUJIa COBPEMEHHOCTH (Ha GMOTEXHOIOIMYECKOE TPOU3BOICTBO).

11 KJIACC

Tema 1. 3aposaeHue H pa3BUTHE IBOJTIOLHOHHBIX NPEICTABJIEHUI B 0HOJI0THI

OpomounonHas teopus Y. lapsuna. [Ipeanocsliku BOSHUKHOBEHUS AapBuHU3Ma. JKu3Hb 1 Hay4yHas aesteabHocTs Y. JlapBuHa.

JBmKymme cHibl 3Bomonuyu BHAOB o Y. JlapBHHY (BBICOKAs MHTCHCUBHOCTh Pa3MHO)KCGHUS OPTaHU3MOB, HACIICICTBEHHAsS
HM3MEHYUBOCTh, 0OpH0A 3a CYIIECTBOBAaHUE, ECTECTBEHHBII U MCKYCCTBEHHBIH 0TOOD).

Odopmienne cunretndeckoit Teopun sBomouun (CTI). Helitpanbhast Teopust sBomonun. COBpeMEHHasi HBOJIIOIIMOHHAST OUOIOTHSL.
3HaueHHe 3BOTIOIIMOHHOM TeOpHH B (JOPMHPOBAHUH €CTECTBEHHO-HAYIHOH KAPTHHBI MUDA.

JleMoHCTpanuu

Toprpetsi: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosbe, U. Japsun, C. C. YerBepukos, 1. 1. lImansraysex,
JIx. Xonneiin, /. K. benses.

Tabmuupbl u cxembl: «Cucrema sxuBoit mpuponsl (mo K. Jlunnero)», «JlectHuia sxuBbIx cymiectB (mo Jlamapky)», «MexaHusm
(hopMupoBaHMs PUCIOCOOIEHNI y pacTeHui 1 )HUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyta nyremectsus Y. JJapsuna», «Haxonku Y.
Japsunay, «®opMsl 60pbOEI 3a cymecTBoBaHUE», «Ilopomsl romy6eit», «MHOroodpasue KyIbTypHBIX (GOpM KamycTsD», «[lopogsl JoMamHux
KHUBOTHBIX», «CxeMa 00pa3zoBaHus HOBBIX BUI0B (10 Y. JlapBuHYy)», «CXeMa COOTHOLICHUS ABMKYIUX CHII 9BOMIONUIY, «OCHOBHbIE MOT0XKEHUS
CHHTETHYECKOH TEOPUH IBOJIOIUI».

Tema 2. MHKPOIBOJIIOLMSA U €€ pe3yIbTaThl

IMomymsanus Kak dJIeMeHTapHas efuHUNA 3Bomonud. CoBpeMEHHBIE METOABI OLEHKH TE€HEeTHYECKOTO pPa3sHooOpasusi M CTPYKTYpPHI
nomysanuil. 3Menenne reHodoHa MOMyIAIUN KaK dJIEeMEHTapHOE HBOJIIONUOHHOE SBJICHHE. 3aKOH reHeTHdeckoro papHoBecus Jx. Xapau, B.
BaiinGepra.

OnemeHTapHbIe (aKTOPHI (IBIIKYIIHE CHIIBI) SBOMIONHH. MyTaruoHHbIH nponecc. KomOunaTuBHast m3MeHUHBOCTS. [Jlpeii¢ reHoB —
clydaliHble HeHalpaBIeHHbIe H3MEHEHUs JacTOT ajuleneil B nomyminusax. DddexT ocHoBaTens. Dgpexm Gymouiiounoeo copaviuka. Crudicenue
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2EHEMUYeCK020 pa3Hoo6pasus: npuuunsl u cieocmeus. Ilposeienue 3¢pgexma Opetigha 2eno6 6 GOMBWUX U MATBIX NONYAAYUSX. MUrpaLn.
W3osmsinust momy isinuii: reorpadudeckas (IIpocTpaHCTBEHHAs), Oronornueckas (pernpo yKTHBHAS).

EcrecTBeHHBIIT 0TOOp — Hampasirommili ¢axrop ssomonuu. DOpMBI eCTECTBEHHOro OTOOpa: ABMIKYLIMH, CTaOHIN3HPYIOIIH,
paspbiBaromui (AU3pynTHBHBIH). [1010B0OI 0TOOP. BO3HUKHOBEHHE 1 9BOIIONNUS COLHAIBHOTO IIOBEACHNUS JKHBOTHBIX.

ITprcrocobIeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MHKPOJBOIONNH. BO3HHKHOBEHHE MPHCIIOCOOICHHI Y OpraHu3MOB. ApoMOpd o35l 1
uauoanantanuy. IIpuMepbl IPHCIOCOOICHUH y OpraHH3MOB: Mopgoloruueckue, (GU3HOIOrHYecKre, OHOXMMHYECKUE, ITOBEICHYECKHUE.
OTHOCHUTEJIBHOCTB IPHCIIOCOOJICHHOCTH OPraHU3MOB.

Bup, ero kputepus u CTpykTypa. Bunoobpa3oBaHue kak pe3yIbTaT MUKPOIBOJIFOLMH. M30is1us — KitoueBoi GakTop BUI00Opa3oBaHusL.
Ilytu u  cmocoObl  BHEOOOpa3oBaHMS: — aJUIONATpHYECKoe  (reorpauueckoe), CHMIATPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOES»
(monumonau3anys, rudpuau3anus). JJIHTenbHOCTh YBOFOLHOHHEIX IIPOLECCOB.

MexaHu3MBbI (HOPMUPOBAHYSI OHOJIOIHYECKOr0 Pa3HOO0pa3usL.

Ponb 3BONIOLHOHHONM OHOJOrMH B pa3pa0OTKe HAyYHBIX METOOB COXpaHEHHs OHOpa3sHOOOpasus. MHKPOIBOJIIOLUS M KOIBOJIOLMS
[1apa3UTOB U UX X03sieB. MeXaHU3Mbl (HOPMUPOBAHUS YCTOHYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPBOBI C HEll.

JleMoHcTpauun

Toprpetsi: C. C. YerBepukos, D. Maiip.

Tabmumpl U cxeMbl: «MyTalMOHHAs M3MEHYUBOCTBY», «llomymsuuoHHas CTpyKTypa Bupaa», «Cxema IpOsBIICHHs 3aKOHa Xapau—
Baiin6epra», «/IBHKylme CHJIBI 9BOJIOLUHY», «JKOJIOIMYECKas HM30JSLUs IMOMYJSILUHA ceBaHCKOH (opemn», «['eorpadudeckas H30ILUSL
JIMCTBEHHUIBI CHOMPCKOM M JIMCTBEHHHMIBI AAypCKOi», «[lomynsuuoHHBIC BOJHBI YHCICHHOCTH XHIIHHKOB U JKepTB», «Cxema NeHCTBHs
€CTECTBEHHOT0 0TO0pay, «DopMbI GOpHOEI 3a cymliecTBOBaHHEY», «IHAyCTpHaNbHbBIH MenaHu3My, «KuBble HCeKomaeMbie», «[I0KpOBUTEIECTBEHHAS
OKpacka JXMBOTHBIX», «[Ipenynpexnaromas oKpacka XUBOTHBIX», «Dusnonornyeckue amantauum», «IIpucnocoGieHHOCTh OpraHu3MoB U eé
OTHOCHTEIBHOCTBY, «Kpurepuu Buma», «Bunsl-nBoiiHukm», «CTpyKTypa Buaa B mpupone», «CrocoOsl BuIoobpa3oBaHus», «I'eorpapuueckoe
BH000pa3oBaHue TPEX BHUIIOB JaH/IbIIIEH, « IKOJIOTHUECKOE BUI000pa30BaHUE BUIOB CHHUID), «[10JUIIION bl pacTeHuity, «KamycTHO-peaedHbIit
rudpuIy.

O0opyoBaHue: repdapuu pacTeHu i, KOJUIEKIIUK HACEKOMBIX, Yy4elia NTUIL ¥ 3BEpeil C MpUMepaMu pa3IM4HbIX IPUCIOCOOICHHH, dydena
ITHIL 1 3Bepeil pa3HbIX BUJIOB, Fepbapuy pacTeHuii OMM3KHX BUIOB, 00Pa30BABIINXCS Pa3IMYHBIMU CIIOCOOAMH.

JlabopaTopHasi pa6oTa «BbIsBlIeHNE H3MEHYMBOCTH Y 0COOEH OIHOTO BHIa.

JlaboparopHas padora «[Ipucrnoco6yieHnst OpraHu3MOB U UX OTHOCUTEJbHAS 11€7eCO00Pa3HOCTbY.

JlaGopaTopHnas padora «CpaBHEHHE BUIOB 110 MOP(HOIOTHUECKOMY KPHTEPHION.

Tema 3. Makpo3BoIIOIMS U €€ pe3yJbTaThl

MeTozbl H3ydeHHs MakpodBomonuy. [TaneoHTonorn4eckine MeToAbl 3ydeHus 3Bomonun. [lepexonHbie GOpMBbI U GUITOreHETHYECKHE
PsIABI OPraHU3MOB.

Buoreorpaduueckie MeTos! H3ydeHus sBomonnn. CpaBHeHue (opsl U (ayHbsl MATEPHKOB H OCTPOBOB. bruoreorpadudeckne obaactu
3emiu. BHIABI-OHIEMHKH U PETUKTHL

OMOpHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(MOIOrHUECKHE METOABl HM3Y4YECHMS OBONIOLUM. ['eHeTHyeckHe MeXaHM3MBI 3BOJIOLHU
OHTOr€HE3a U TOSBJICHHsS 3BOJIOIMOHHBIX HOBLIECTB. I'OMOJIOTHYHBIE W aHAJIOTMYHbIC OpraHel. PyauMeHTapHbBIE OpraHbl M aTaBH3MBI.
MonekynspHO-TeHeTHUecKie, OHOXUMHYECKHE 1 MAaTeMaTHYECKHE METOIbI U3ydeHHs dBOMONHU. ['oMonorudnsie rensl. CoBpeMEHHBIE METOABI
MOCTPOEHHs (PUIIOreHETUUECKHX JIEPEBbEB.

XPpOMOCOMHBIE MYTAI[HU U BOJIIOIHS TEHOMOB.

OO01me 3aKOHOMEPHOCTH (IpaBuiIa) 3BOMOLMU. [Ipunyun cmenvl @ynxyuii. HeoOpaTUMOCTh 3BONIIOLMHU. AJAaNTHBHAs pajualys.
HepaBHOMEPHOCTH TEMIIOB 3BOJIOIMH.

JleMoHcTpanuu

Toprpetsi: K. M. bap, A. O. Koanesckuii, . Mromnep, 3. ['ekkenb.

Tabnuupl U cxembl: «PUIOreHETHYECKUH Psi JIOMAAN», «APXEONTEPUKCY», «3Bepo3yOsie suepbl», «Crerouedansi», «Punnodurs,
«CeMeHHBIEC TAIOPOTHUKHY, «bHoreorpadudeckue 300 3eMmn», «/Ipeiid KoHTUHEHTOBY, «PemukTeI», «HavampHble cTaguu YMOPHOHAILHOTO
Pa3BUTHS O3BOHOYHBIX )KUBOTHBIX», «I OMOIOrnYHbBIE H aHAJIOTHYHBIC OPraHbD», «PyqUMEeHTED), « ATaBH3MBI», « XpPOMOCOMHBIE HAOOPHI YeJI0BEKa
1 MUMIaH3e», «[ JTaBHbIe HAPaBIIEHUS IBOIIOLHN, «OO0IIHe 3aKOHOMEPHOCTH IBOJIIOLHNY.

OO6opynoBaHue: KOJUICKLIUH, TepOapud, MYJISDKH HCKONAeMBIX OCTATKOB OPraHM3MOB, MYJIDKM TOMOJIOTHYHBIX, AHAJOTHYHBIX,
PYJHMEHTapHBIX OPraHOB U aTABU3MOB, KOJUIEKI[HH HACEKOMBIX.

Tema 4. [Ipoucxo:xieHue U pa3BUTHE KU3HH Ha 3emiie

Hay4nble rHIIOTe3b! IPOHCXOXKACHUS XKU3HU HA 3emie. AOuoreHes u mancuepMus. JloHaydHbIe IPEICTABICHHUS O 3apOXKACHU H KU3HU
(kpeaunoHu3M). ['MnoTe3a MOCTOSHHOrO CaMO3apoKAeHUs ku3HH U e€ ompoBepkeHue onbitamu @. Peawm, JI. Cnamnnanuanu, JI. ITacrepa.
IMporcxoxaeHne >KU3HN H aCTPOOHOIOT UL

OCHOBHBIE 3TaIlbl HEOPraHMYECKO ABoMoUH. [InaneTapHas (reosoruyueckas) BOJIONKSA. XUMHUYECKas 9BOMIOLUSA. AGHOreHHBIN CHHTE3
OpraHM4ecKux BemecTB u3 Heopranuueckux. OnbiT C. Mumnepa u I'. FOpu. O6pa3oBanue nonumepoB 13 MoHOMepoB. KoarepBaTHas rumoresa A.
W. Onapuna, runoresa nepuyHoro OynsoHa [Ix. XonnelHa, renernueckas runoresa I'. Mémnepa. Pubosumsr (T. Yek) u runoresa «vupa PHK»
V. I'unbepra. DopMupoBanre MeMOpaH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropust 3emsn 1 MeTonsl e€ m3ydeHus. Vckonmaemple OpraHM4YecKHe OcTaTku. 'eoxpoHosnorust u e€ meroabl. OTHOCHTENbHAS U
a0coroTHAs Te0XpOoHONIOrus. I'eoXxpoHoIornuecKas MmKaa: 30HbI, Pbl, HEPHOABI, DIOXU.

HavanpHble dTambl opraHndeckoil sBomonuu. [losBieHre W YBOMONUS MEPBHIX KIETOK. DBomonus MeTaboimsma. BosHukHOBeHHE

nepBbIX 3KocHcTeM. CoBpeMeHHbIe MUKPOOHbIE OMOIIIEHKH KaK aHAJOT MepBbIX Ha 3emite coodniecTB. CTpoMaToMHuThL. [IpOKapruoTHI X 3yKapHOTHI.

IMponcxoxaeHHe 3yKapHOoT (CHMOUOT eHe3). DBOIIOMHOHHOE IPOUCXOXKICHIE BUPYCOB. IIponcxoxk1eHie MHOTOKJICTOUHBIX OPraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl YBONIONUH BHICIINX pacTeHuiH. OCHOBHBIE apoMop(03bI pacTeHuH. Beixox pactenuii Ha cymry. ITosBaIeHHe CITOPOBBIX
pacTeHuil 1 3aBoeBaHHe UMH cylnH. CeMeHHbIe pacTenus. [IporcxoxaeHne IBETKOBBIX PacTeHHI.

OCHOBHBIE OTambl 3BOJIOLHU JKHBOTHOrO MHpa. OCHOBHBIE apoMopdo3bl KUBOTHBIX. Benackas ¢ayna. KemOpuiickuil B3pbIB —
MOSIBIEHHE COBPEMEHHBIX THIIOB. IlepBble XOpHOBEIe XHBOTHEIE. JKH3HB B BoAe. DBOMIONUS ITO3BOHOYHBIX. [Ipomcxoxiaenue amQpuébuii u
pentimii. IIponcxoknenne MIEKONMTAIOMMX M OTHN. [IpuHnnm kmodueBoro apomopdosa. OcBoeHHe 0eCrO3BOHOYHBIMH M IO3BOHOYHBIMU
JKUBOTHBIMH CYIIIH.
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Pa3BuTHe )XU3HU Ha 3eMIIe 110 9paM U IIePHOJaM: apXeil, IpoTepo30i, aneo3oil, Me3030i, kaitHo3oi. OOIIast XapaKTepHCTHKa KIUMaTa
U TEOJIOTHYECKHX IporieccoB. I1osBieHNe U paciBeT XapaKTEePHBIX OPraHU3MOB. YTIeo0pa3oBaHHE: ero YCIOBHS H BIUSHHE Ha Fa30BBIA COCTaB
aTMoc(epsl.

MaccoBble BBIMHPAHHSI — DKOJIOTMUECKHE KPU3HCHI HPOHUIOro. [IpUYMHBI U CIIGACTBHS MAccOBBIX BbIMHpaHHH. COBpEeMEHHBIH
9KOJIOTMYECKHH KpU3HC, ero ocodeHHocty. IIpobiema coxpanenus 6nopasHoobpa3us Ha 3eMite.

CoBpeMeHHasl CHCTeMa OpraHudeckoro Mmupa. [IpuHIMOBI Kinaccuukanuu OpraHu3MoB. OCHOBHBIC CHCTEMAaTHYECKHE TPYIIIBI
OpraHU3MOB.

JleMoHcTpauun

TToptpetsr: ®. Penu, JI. Cnamnanuanu, JI. [lactep, Y. M. Meunukos, A. Y. Onapun, k. Xongeiin, I'. Mémiep, C. Munnep, I'. FOpu.

Tabmump! u cxemsl: «Cxema onbita ©. Penuy, «Cxema onbita JI. [Tacrepa mo n3y4eHUI0 caMo3apOXXACHUs XKU3HWY, «Cxema onbita C.
Mumnepa, I'. FOpu», «3tanbl HeopraHU4eckoi 3Boonum», «['eoxpoHosornyeckas Ikana», «HadanbHble 3Tanbl OPraHMYECKON 3BOJIIOLIUNY,
«Cxema oOpa3oBaHHs JyKapHOT IyTéM cumOuoreHesza», «CucreMa >XHMBOM mpupombl», «CrpoeHne BUpyca», «ApoMopdo3bl pacTeHHIl»,
«PuHHOMUTEY, «OIHOKIETOYHBIC BOXOPOCIN», «MHOIOKJIETOYHBIE BOAOpPOCIN», «Mxm», «llamopoTHHkH», «['0JIOCEMEHHBIC pPaCTEHHS»,
«OpraHsl IBETKOBBIX pacTeHHUil», «Cxema pa3BUTHS KUBOTHOTO MUPay», «ApoMopdo3bl :KUBOTHBIXY», «IIpocTeiimmey, «KHIIEYHOIOIOCTHBIOY,
«[lnockue gyepBu», «Unenncronoruey, «PeiOb», «3eMHOBOAHBIEY, «IIpecMbikaromuecsy, «IItupy, «MiekonuTaronmey, «Pa3BuTie XH3HU B
apxenckoii ape», «Pa3BuTHE )XU3HU B IIPOTEPO30ICKOI Ipey, «Pa3BuTHE )KHU3HU B MANe030HCKON 3pey», «PazBuTre KU3HU B ME3030iCKON dpey,
«Pa3BuTHE )KU3HU B KaifHO30lCKOl 3pe», «COBpeMEHHas CUCTEMa OPraHUYECKOro MUPay.

OO6opynoBaHue: repOapiuM PacTCHHH pPa3HYHBIX OTAENIOB, KOJUICKIIMH HACEKOMBIX, BIAXXHbBIC MPENapaThl JKUBOTHBIX, PAKOBUHBI
MOJIIIOCKOB, KOJUICKLIMM HIJIOKOXKMX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, Uydesa NTHI U 3BEped, KONJIEKIHM OKAMEHEJOCTEH, MOJIE3HBIX
HCKOIAEMBbIX, MyJISDKH OPraHUYECKHX OCTaTKOB OPraHU3MOB.

BupryaabHas J1adopaTropHas padora «MogenupoBanue ornbiToB Musuiepa—tOpu 1o u3ydeHno abHOreHHOr0 CHHTE3a OpraHMYeCKUX
COCIMHEHHH B IEPBUYHON aTMOchepey.

JlaGopaTopHasi padoTta «/3yueHue 1 OIMCaHNe HCKOIIAEMbIX OCTATKOB JPEBHUX OPraHU3MOBY.

IpakTuyeckas padora «M3yuenne ocoOEHHOCTEH CTPOEHHs pacTeHUil Pa3HBIX OTIETIOBY.

IIpakTuyeckas padora «3ydyeHre 0coOEHHOCTEH CTPOCHHUS T03BOHOUHBIX JKMBOTHBIX.

Tema 5. [IpoucxoxkaeHne Yyea0BeKa — AHTPONOreHe3

Pazienbl ¥ 3a1a4u aHTPOITOJIOTUH. METO/Ibl aHTPOIOJIOT U H.

CraHOBJIEHHE NPEACTABICHUN O MPOUCXOKACHUHU YenoBeka. PenurnosHsie Bo33peHus. CoBpeMEHHbIE HayUHbIE TEOPHH.

CXO/CTBO uesoBeKa € JKUBOTHBIMU. CHcTeMaTHUecKoe MOJIokKeHHe 4enoBeka. CBUAETENbCTBA CXOJACTBA YEIOBEKA C YKMBOTHBIMHU:
CpPaBHHUTEILHO-MOP(OIOrHIEecKHe, 3MOPHOIOrHYecKie, (DH3UO0IOro-OHOXUMHUUYECKHe, MoBeAeHYeckne. OTIMYMS YesloBeKa OT JKHBOTHBIX.
npﬂMOXO)K}lCHHC 1 KOMIUJIEKC CBA3AHHBIX C HUM l'lpl/ISHaKOB‘ Pa3BuTHE rojloBHOro Mo3ra u BTOpOﬁ CHFHaJ’[bHOﬁ CHUCTEMBI.

JBmxyume cuibl (GakTopbl) aHTpOIOreHesa: GHoIorndeckue, connaibapie. COOTHOIICHHE OHONIOTHYECKUX U COLMAIbHBIX (akTOPOB B
aHTpOIOreHese.

OCHOBHBIC CTa/IMM AHTpONOreHe3a. PaHHME YeI0BEKOOOpa3HbIe 00€3bsHBI (IPOKOHCYJbI) W PAaHHUE MOHIMIbBI — OOIIME MPEAKU
YeJI0BEKOOOPa3HbIX 00€3bsH M JII0/ICH. ABCTPAIONMTEKH — ABYHOTHE MPEKH Joei. YelloBeK yMelnblil, NepBble U3rOTOBICHHUS OPYIUH Tpyaa.
YenoBek NpIMOXOSIIMIT 1 IIEPBBIN BBIXOJ JI0OeH 3a npeneinsl Apuku. HYenosek reiaenpoeprekuii — 00IMK MPeIoK HeaHIePTaIbCKOr0 YeJI0BeKa
1 4esIoBeKa pa3yMHOro. YesoBek HeaHAepTalnbCKUi KaK BUJ JIIOJEH XOJI0AHOro KiimMara. YeaoBeKk pa3yMHbIH COBPEMEHHOIO THIIA, IEHU COBCKUM
YeJI0BEK, OCBOEHHE KOHTHHEHTOB 3a npezenamu Adpuxu. [TageoreneTnka 1 maaeoreHOMHKA.

OBomonHs COBpEMEHHOr0 4enoBeka. EcTecTBeHHBI 0TOOp B MOMyJANMAX 4denoBeka. MyTallMOHHBIH Npolecc U MOTUMOPGU3M.
IMomya1noHHBIE BOIHBIL, Apeii( reHoB, MUrpanus u «3(pdeKT 0CHOBATEN B MOMYJISAIHAX COBPEMEHHOI'0 UeI0BEKA.

Yenoseueckue pacbl. [Tonsitue o pace. Bombime pacel: eBponeouaHas (eBpasuiickas), aBCTpano-HErpoujaHas (dKBaTOpUAIbHAS),
MOHTOJIOHIHAs (a3MaTCKO-aMEpHUKaHCKas). Bpems M myTu pacceneHus dueldoBeka mo IuiaHere. EnmHcTBO wenoBedeckux pac. Hayunas
HECOCTOSITENILHOCTh pacu3Ma. IIpHCIocoOIeHHOCTh UeloBeKa K Pa3sHbIM YCIOBMSAM OKpYKaiollel cpenbl. Bimsuue reorpaduueckoii cpemsl u
npeiida renoB Ha MOP(HOIOTUIO U GPUHOIIOTHIO YEJIOBEKA.

MeXIMCHUIUIMHAPHBIE METO/BI B PU3MYECKON (OMOIOrHYECcKOi) aHTPONOIOTMH. DBOIIOLMOHHAS aHTPOIOJIOTUS U TTaJICOaHTPOIIOJIOT s
YeI0BeYECKUX MOMy IAIHil. bruoconuansable HCCIEA0BaHUS IPHPOIBI YeaoBeKka. MccnenoBanue KOIBOMIOLUH OHOIOTHUECKOr0 U COLHANBHOIO B
YeJoBeKe.

JleMoHCcTpanuu

Iloptpetst: Y. Hapsun, JI. Jluxwu, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmunsl n cxeMsl: «MeToIbl aHTPOHOIOTUN», «I 0IOBHOM MO3T YesoBekay, «UenoBekooOpa3Hble 00e3bsHBD), «CKeleT 4enoBeKa U
CKeJIeT IIHMIaH3e», « PyInMeHTH! U aTaBU3MBD», «/IBIDKyIIUE CHIIBI aHTPOIIOTEHE3a», «DBOIIIOLHOHHOE IPEBO YETOBEKa», « ABCTPAIONUTEKY,
«YenoBek ymenslit», «UenoBek npAaMoXosmmiiy, «/lenncoBckuit yenosex» «Heannepranpipy, «KpomanboH1b», «IIpeakn denoBekay, «DTanbl
9BOJIOIHH YeNOBeKay, «Packl yeToBeKay.

O06opynoBaHue: MyJSDKH OKaMEHEIOCTeH, IPEIMETOB MaTEePUAIILHON KyJIbTYphI IPEIKOB YeI0BeKa, penpoaykiuu (dhororpadum) kapTua
¢ MU(DOJIOTHYECKUMU U OUONEHCKUMH CIOJKETaMH MPOUCXOXKICHUS yesloBeKa, Gororpaduu HaXOIOK MCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKENEeT
YeI0BeKa, MOJIeIb Yepera YeIoBeKa H Yepera IUMIaH3e, MOAeIb KUCTH YeI0BeKa U KHCTH IIMMIIaH3€e, MOJeIH TOPCa IPEIKOB YeT0BEKa.

JlaGopaTopHas padora «3ydeHne ocobeHHOCTEl CTPOCHHS CKelleTa YeTO0BEKa, CBSI3aHHBIX C IPSIMOXO0XKICHHEM).

IpakTuyeckas padora «/3ydeHne S5KOIOTHISCKUX aJalTallUi EIOBEKa.

Tema 6. IK0/10rHs — HAyKa 0 B3aHMOOTHOLIEHHSIX OPraHH3MOB H HAJIOPTaHH3MEeHHBIX CHCTEM ¢ OKpY:KaloLlel cpenoii

3aposkieHne U pa3BUTHE SKONOruK B Tpynax A. ['ymboneara, K. @. Pynbe, H. A. Ceepuosa, O. I'ekkens, A. Tencnu, B. H. Cykauésa.
Pa3nens! 1 3amaun 3koxg0ruu. CBA3b YKOJIOTHH C JPYTUMH HayKaMU.

Mertozs! skonoruu. IToneBsie HaOMOAEHNUA. DKCIIEPUMEHTH! B OKOJIOTHH: IIPHPOIHBIE H Ja0opaTopHEIEe. MomempoBaHUe B SKOIOTHH.
MOHHUTOPUHT OKPY’KarOIeH CPEbl: JTOKAIbHBIH, PErHOHAIBHBIN U IT00aTbHBII.

3HaueHHe SKOJIOTHYECKHX 3HAHHWH U1 YeloBeKa. DKOIOTMYecKOe MHPOBO33PEHHE KaK OCHOBA CBSA3€H UeIOBEUECTBA C IPUPOAOH.
DopMHIpOBaHHE IKOIOTHIECKOH KyIBTYPBI U SKOJIOTHYECKON IPAMOTHOCTH HACEICHHS.

JleMoHCTpanuu

Toprpetsi: A. T'ym6omabat, K. @. Pynee, H. A. Ceepuos, D. I'ekkenb, A. Tencnu, B. H. Cykaués.

Ta6mus! u cxeMsl: «Pa3aens! sxonorum», « MeTons! aKoorum», «CxeMa MOHHTOPHHTA OKPY’KaIOIIeH cpebl».

JlaGopaTopHasi padoTta «/3ydyeHne MeToJ0B KOJIOTHUECKUX HCCIESOBAaHHI.
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Tema 7. Opranusmsl H cpeia 00HTaHUS

Oxosorndeckue HakTopel U 3aKOHOMEPHOCTH UX JeiicTBus. Kiaccndukanns sxonornuecknx $hakTopo: abnoTHdeckne, 6MOTHIECKHE,
aHTpororeHnsle. OOIMe 3aKOHOMEPHOCTH JedcTBHs OJKoiormdyeckux ¢akropoB. IIpaBmno mumanmmyma (K. Impenrems, 0. JInbux).
TonepaHTHOCTb. DBPHONOHTHBIE H CTCHOOMOHTHBIE OPIaHU3MBL.

Abuornyeckue pakropsl. CBer kak dkoiormdeckuii ¢akrop. JledcTBHE pasHBIX yYaCTKOB COJHEYHOIO CIIEKTpPa HA OPraHH3MBL.
DKOJIOTHYECKHE I'PYIIITBI PACTCHHIN U )KUBOTHBIX 110 OTHOIICHHIO K cBeTy. CHrHabHast poiib cBeTa. DOTOoneproans3m.

Temneparypa Kak skonornueckuii pakrop. JlelictBue TemMneparypsbl Ha opraHu3Msl. I[1oHKHIIOTepMHBIE 1 TOMOHOTEPMHBIE OPTaHH3MBI.
DBPUTEPMHBIE U CTEHOTEPMHBIEC OPraHU3MBbI.

BnaxxHocTs Kak 3kosorudeckuit paxrop. ITpucrnocobnenus pacTenuit k nojaepxanuio BoaHoro Oananca. Knaccndukanus pacrennii no
OTHOIIEHUIO K Bojie. [Iprucrocob:ieHns )UBOTHBIX K H3MEHEHHIO BOIHOTO PEXHIMA.

Cpenpl 06MTaHUS OPraHU3MOB: BOJIHAs, HA3EMHO-BO3/IyIIIHAsA, TIOYBEHHAs], ITyOMHHAs [TO/IIOYBEHHAs, BHy TpHOpraHn3MeHHas. Pusnko-
XUMHYECKHE 0COOCHHOCTH CPEsl 0ONTaHHs OpraHn3MoB. ITpucrocobieHns opraHu3MoB K )KU3HHU B Pa3HBIX Cpeslax.

Buonoruyeckue putMbl. BHenHue i BHyTpeHHHE pUTMBL. CyTOYHBIC H TOAUYHbBIE PUTMBL. I1pHCcrIoco0IeHHOCTh OPraHU3MOB K CE30HHBIM
M3MEHEHHUSIM YCIIOBHH XKHU3HH.

JKuzHennsle popmbl opranu3MoB. IlonsTue 0 xu3HeHHOI hopme. JKuzHeHHbIe GOPMBI pacTeHHUIl: AepeBbs, KyCTapHUKH, KYCTapHUYKH,
MHOTOJIETHHE TPaBbl, OAHOJETHHUE TpaBbl. JKu3HeHHbIE (OPMBI KHBOTHBIX: THAPOOHOHTBI, T€OOMOHTBI, a3pOOUOHTEL. OCOOEHHOCTH CTPOCHHUS U
obpasa KU3HH.

buornueckue Qaxtopsl. Buasl 6MoTHUECKNX B3aMMOJEHCTBUN: KOHKYPEHIMS, XHITHAYECTBO, cCMMOMO03 1 ero Qopmel. Ilapasutusm,
KOOIepaIys, MyTyaln3M, KOMMEHCAIH3M (KBapTHPAHTCTBO, HaxieOHM4ecTBo). Herpoduueckne B3ammoseiictBus (Tonnueckue, dopuueckue,
(abpuyeckue). 3HadeHHe OMOTHYECKUX B3aMMOJCHCTBUH JUIS CYIIECTBOBAHMS OPraHM3MOB B cpele oOuTaHus. [IpHHIUI KOHKYpPEHTHOTO
HCKJIIOUEHUSL.

JeMoHcTpauun

Tabmuipl 1 cxeMbl: «Jkonorudeckue GakTopb», «CBETOBON CHEKTP», «IKOIOTHYESCKHE IPYIIIbI )KUBOTHBIX 110 OTHOLICHHUIO K CBETY»,
((TCI’[J’IOKpOBHbIC JKHUBOTHBIC», ((XOJ'IO}IHOKpOBHbIC JKHUBOTHBICY, «DPU3N0JIOrHUECKUE aJanTalniy )XHUBOTHBIX», ((Cpe)lbl o0uTaHUS OpPraHu3MoB»,
«buonornueckue puTMbI», «Ku3HeHHbIE (OPMBI pacTeHHi», «Kn3HeHHBIE (OPMBI KHUBOTHBIX», «DKOCHCTEMa MIMPOKOIMCTBEHHOIO JIecay,
«9KxocucTemMa XBOIHOr 0 Jecay, «Llenu nutanusy», « Xumuuuectsoy, «Ilapasutusmy», «KoHkypeHuusy, «Cumo1os», «KoMmeHcamsmy.

Oo6opynoBanue: repdbapuy pacTeHUH M KUBOTHBIX, MPHCIOCOOJIEHHBIX K BIMSHUIO PA3IMYHBIX 3KOJTOIMYECKUX (haKTOpOB, repbapuu
CBCTOJ’I}OﬁHBbIX, TEHEIIOOMBBIX M TEHEBLIHOCIIMBBIX paCTeHHﬁ, CBCTOJ’IIOGI/IB]:IC, TEHENIOOMBBIE U TEHEBBIHOCIMBLIE KOMHATHBIE pacrenus,
repOapuy U KOJUIEKIIMH TETIONIOOMBBIX, 3MMOCTOMKIX, MOPO30yCTOHYMBBIX paCTEHNUH, Uydesna NTUIL U 3Bepeil, repOapuul pacTeHHH, OTHOCAIINXCS K
rurpoduTaM, KcepopuTaM, Me30(pUTaM, KOMHATHBIC PACTEHUS JIAHHBIX I'PYII, KOJIEKIMU )KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpeaax, repbapuu u
KOJUIEKIMM PACTEHUH M >KMBOTHBIX, O0JIaJAlOIIMX YepPTaMH IPUCHOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHMAM YCIOBHH XH3HM, repOapuu u
KOJIJICKIIMHU paCTeHl/lﬁ U JKHBOTHBIX Pa3sIUYHBIX >XHU3HCHHBIX q)OpM, KOJUICKIMU JXUBOTHBIX, YYAaCTBYIOLIMX B Pa3JIMYHBIX OMOTHYECKHX
B3aUMOJIEH CTBUSAX.

JlaGopaTopHasi padoTa «BbIsBiIeHHE TPUCTTOCOOICHNUI OPraHU3MOB K BIIMSHUIO CBETaY.

JlabopaTopHasi pa6oTa «BbIsBieHHE TPUCTTOCOOIICHNI OPraHU3MOB K BIMSHHIO TEMIIEPATYPhI».

JlaGopaTopHasi pa6oTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHHSD).

Tema 8. DK0JI0rHsI BUAOB H MOMYJISIIH i

DKonorndeckne XapakTepUCTHUKU Nomysinud. Ilomymsanus kak O6uonorndeckas cuctema. Ponb HEOTHOPOAHOCTH cpefbl, GU3NUECKHX
OapbepoB U 0COOEHHOCTEH OMOJIOrMU BUIOB B (DOPMHUPOBAHUH IPOCTPAHCTBEHHON CTPYKTYpPhI MONyJssiiii. OCHOBHBIE MTOKA3aTEN MOMYJIALMN
YHCIIEHHOCTB, TJIOTHOCTh, BO3PACTHAS U MOJIOBAsl CTPYKTYPa, POXKIAEMOCTb, IPHPOCT, TEMI POCTA, CMEPTHOCTH, MHT PALIHA.

Okonoruyeckass CTpyKTypa momymsinuy. OIeHKa 4HMCICHHOCTH MOMyJIIIuH. JlMHaMHKa momymanuu u e€ perymnus. buoTmueckuit
MOTEHIHA]l HOMy/IAuy. MojennpoBaHue IMHAMHUKH Tomyisuud. KpuBele pocTa 4yncIeHHOCTH momymsuud. KpuBble BeDKHBaHUS. Perymsanus
YUCIICHHOCTH MOMYJISALHUA: PONb (PaKTOPOB, 3aBUCSIMX U HE 3aBUCAIIMX OT IUIOTHOCTU. DKOIOrHYecKue crpaternu BuoB (r- n K-crparernu).

Tonstie 06 3kosoruyecKkoit Hue Buaa. Mecrooburanue. MHOromepHasi Mojenb dKoaoruueckoi Humm Jx.1. Xarunncona. Pazmepst
9KOJIOTHYeCKOi HuIM. [ToTeHIHanbHas U Peaan30BaHHas HHIIH.

Bun xak cucTemMa momy sinuid. Apeasl BUIOB. Bunbl 1 HX )KH3HEHHBIE CTPaTerHy. DKOIOTHUECKHE IKBUBAICHTHI.

3aKOHOMEPHOCTH MOBEICHHS U MUTPalluii )KUBOTHBIX. bruonornueckne MHBa3UM qy>KepPOIHBIX BUIOB.

JleMoHCcTpanuu

TToptpet: [Ix. M. XaT4uHCOH.

Tabmunsl B cxeMbl: «OKOJIOTHYECKHE XapaKTePHCTUKH IOmyinum», «[IpocTpaHCTBeHHas CTpyKTypa IONyJinum», «BospactHble
MHPaMUABl MOy, «CKOPOCTh 3aCeNIeHHs MOBEPXHOCTH 3eMIIH Pa3IMYHBIMU OpraHu3MaMm», «Moxens skomorudeckoil Humu Jx. H.
XaT4nHCOHA.

Ob6opynoBanue: repdbapiy pacTeHH, KOJUICKLIUH )KUBOTHBIX.

Jla6opaTopHas padora «[IpucrnocobieHns: CeMsH PAaCTEHUI K PacCeICHUION.

Tema 9. IKos10rHsl c0001LECTB. JKOJOTHYeCKHe CHCTEMbI.

Coo01iecTBa oprann3MoB. broneHo3 u ero ctpykrypa. CBsi3u MeXIy OpraHM3MaMu B OUOLICHO3E.

DkocucTeMa Kak oTkphITas cucreMa (A. [x. Tercnn). @yHKIHOHANBHBIC OJIOKHA OPraHU3MOB B 9KOCHCTEME: IIPOAYIICHTHI, KOHCYMEHTEL,
penyuenTsl. Tpoduueckue ypoBau. Tpodudeckne menu u cetH. AGHOTHYEeCKHEe OIOKU dKocucTeM. I1ouBBI H MBI B 3KocHcTeMaX. Kpyrosopot
BEIIIECTB U IOTOK DHEPTHU B SKOCHCTEME.

OcHOBHBIE TIOKa3aTeNH YKOCUCTEeMBL. briomacca 1 mpopyKIus. DKoIOrHdecKie MIPaMUIbI YHCel, OMOMAaCChl U SHEPrHU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuy. HampaBieHHbIE 3aKOHOMEPHBIC CMEHBI COOONIECTB —
cykueccuu. IlepBUYHBIE M BTOPHYHBIC CYKIECCHHM M HX IPHYMHBL AHTPOIOreHHBIC Bo3deifcTBUS Ha cykueccHu. KimmmakcHoe cooOIecTBo.
buopazHoo0pasue 1 MOIHOTA KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHINBOCTU COODIIECTB.

IpupoaHbIe 3KOCHCTEMBL. JKocucmembl 03€p u pex. IKocucmemvl MOpell U OKeano8. IKOCUCHeMbl MYyHOP, 1ec08, cimenetl, nychblib.

AHTpOTIOT €HHBIE YKOCHCTEMBL. ATpO3KOCHCTeMa. ATPOLeHO03. Pa3maus MexkTy aHTpOHOTeHHBIMH U ITPHPOTHBIMH YKOCHCTEMaMH.

YpboskocucTembl. OCHOBHBIE KOMIOHEHTHI ypOookocucTeM. I'oponckas ¢mopa u ¢ayna. CHHaHTPONHU3aIHs TOPOACKOH (hayHBI.
Bbuonornueckoe 1 X035 CTBEHHOE 3HAYEHUE aTPOIKOCHCTEM H YPOOIKOCHCTEM.
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3akOHOMEpHOCTH (HOPMUPOBAHYS OCHOBHBIX B3aMMOJCHCTBHII OpPraHM3MOB B JKOCHCTeMax. Poib Kkackaonozo aggexma u 6uoos-
20upuramopos (Kouesvix 6ud06) 6 QYHKYUOHUposaHuu 3xocucmem. TIepeHOC SHEPrHMUM M BEIIECTB MEXAY CMEKHBIMUA 3KOCHCTEMaMH.
VYCeTOHYNBOCTE OPraHU3MOB, HOITYJISIITHI U 9KOCUCTEM B YCIOBHSIX €CTECTBEHHBIX U AaHTPOIIOTCHHBIX BO3/ICH CTBHIA.

Mexanusmbl 6030elicmeus 3azpA3HeHUNl PAHBIX MUNOE HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM
VPOBHAX, OCHOBYL IKOIO2ULECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmausi. MeToI0I0rusi MOHUTOPUHIA €CTECTBEHHBIX U aHTPOIOreHHBIX
IKOCHCTEM.

JleMoHcTpauun

Toprpert: A. Jlx. Tenciu.

Tabmunpr u cxembl: «CTpykTypa OunOLEHO3a», «JKOCHCTEMa NIMPOKOIMCTBEHHOrO Jieca», «ODKOCHCTEMa XBOMHOIO Jiecay,
«DyHKIMOHAIBHBIE IPYIIIBI OPraHU3MOB B 9KOCUCTEMe», «KpyroBopoT BewecTB B akocucremen, «Llenyu nuranus (macTOuIHas, JeTPUTHAS),
«JKoornyeckas mupamuga Yucen», «IKOJIOrHueckas mupaMuaa 6MoMacch», «IKOJIOrHYecKas MupaMuaa sHepruny», «OopasoBanue 0010Ta,
«IlepBuuHas cykieccus», «BoccTaHoBieHue sieca mocie noxapa», « JKocucTeMa o3epa», « ArpoLeH03», «KpyroBopoT BeIecTB U IOTOK SHEPriu
B arpoueHose», «IIpumepsl ypboskocuctem».

O6opynoBanye: repdapuu pacTeHM, KOJUIEKIIUH HACEKOMBIX, Yydera IITHLL U 3Bepeii, repOapiu KyIbTYPHBIX U JUKOPACTYILUX PacTEeHHUII,
AKBapUyM KaK MOJEJb SKOCHCTEMBL.

IpakTHyeckas padora «/3yuyeHue u onucaHne ypo0IKOCHCTEMBbI».

JlaGopartopHasi pa6ora «/3ydeHne pa3H00Opa3Ust MEJIKMX TOYBEHHBIX YICHUCTOHOTHX B Pa3HBIX 9KOCHCTEMAX).

IKeKypeust «DKCKypcusi B THITMUHBIA OuoreoneHos (B n1yOpaBy, Oepes3HsK, €JIbHUK, HAa CyXOAOJbHbIA MM NMOWMEHHBIH JIyT, 03€po,
60110TO)».

IKeKypeust «DKCKYPCHs B arpodKOCHCTeMY (Ha I10JIe HIIH B TEIUTMYHOE X03SHCTBO)Y.

Tema 10. Buocdepa — riiodanbHas JKocHCTEMA

Buocdepa — obuennanerapHas 0001049Ka 3eMIIH, TIe CYIIIECTBYET UM CYIECTBOBAJIA XKHM3Hb. Pa3BuTHE MpejcTaBieHuii o ouocdepe B
Tpynax 3. 3rocca. Yuenue B. U. BepHackoro o 6uochepe. O6mactu 6uocheps! u eé€ cocras. JKupoe BeriecTso 6uochepsl U ero GyHKIHH.

3aKOHOMEPHOCTH CyliecTBOBaHHs Grocdepbl. OcobeHHOCTH Grocdeps! Kak rIodanbHON IKOCHCTEMBI. JHHAMHUUECKOe paBHOBECHE B
6uocdepe. KpyroBopoTs! BelecTB 1 OHOreOXMMHUYECKHE [IMKIIBI (yriaepoa, a3oTa). PUTMHYHOCTS sBIeHHH B Grocdepe.

3oHanbHOCTB Ouochepsl. [TonsaTue o Guome. OCHOBHbIE OHOMBI CYILHN: TYHJpa, XBOWHBIE JIeca, CMEIIaHHbIE 1 IIMPOKOINCTBEHHEBIE Jieca,
CTEIH, CAaBaHHBI, ICThIHH, TPOIIMYECKHE JI€Ca, BBICOKOrOpbs. KiMMat, pacTHUTENbHBIN U )KUBOTHBII MUp OMOMOB CYIIH.

CTpyKkTypa H QyHKIMS )KMBBIX CHCTEM, OLIEHKA UX PECYPCHOr0 MOTEHIMaIa 1 OnochepHbIX QyHKIHM.

JlemoucTpauun

IToprpetsr: B. . Bepnanckuii, 3. 3iocc.

Tabmuus! u cxeMsl: «I'eocdepsr 3emmiy», «Kpyropopor azora B mprpoae», «Kpyropopot yriepoza B npupoze», «Kpyrosopot kuciopoaa
B Tipupoze», «KpyroBopor Bojsl B mpupoae», «OcHoBHbIe OHOMBI cymmy, «Kimmatndeckue nosica 3emnn», «Tynapay, «Taiira», «Cmentanuslif
necy, «IlnpokonucTBenHslit necy, «Crenby», «CaBanHay, «[1ycTbiHsm», «Tpornuueckuii ecy.

O6opynoBanue: repdapiy pacTeHHI pa3HbIX OMOMOB, KOJUICKIIMH )KUBOTHBIX.

Tema 11. YestoBek 1 OKpYy:Karomas cpeaa

DKOJIOrn4ecKre KpU3HChl U UX NMpuuuHbl. BosznelicTBue uenoBeka Ha Ouocdepy. 3arpssHeHne Bo3aymHoM cpensl. OxpaHa Bo3ayxa.
3arps3HeHne BoHOM cpepl. OXpaHa BOAHBIX pecypcoB. Paspynienne mousel. OXpaHa OYBEHHBIX pecypcoB. Mi3MeHeHHe KIuMaTa.

AHTPONOreHHOE BO3/I€HCTBHE HA PACTUTENBHBIH 1 )KMBOTHBIH MUp. OXpaHa paCTHUTENLHOTO U KHUBOTHOr0 MUpa. OCHOBHbIE IIPUHIHITBI
oxpassbl pupojibl. Kpacusie kuuru. Ocodo oxpansemsie npupoausie Teppuropun (OOIIT). Boranudeckue caabl 1 300JI0IMYECKUE TTAPKHU.

OCHOBHBIE NPHMHIUIBI YCTOHYMBOIO pa3BHTHs YEIOBEUECTBA H IPHPOABL. PalMoHanbHOE NHPHPONONOJIL30BAHHE H COXPaHEHHUE
OH1oNIOrn4ecKoro pazHoodpasus 3emiu. OO1ME 3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHYECKUX KPU3HCcOB. OCOOEHHOCTH COBPEMEHHOI'O KPH3HCA 1
€ro BEPOSITHBIE TTOCIIEICTBH.

Pa3BuTue METONOB MOHMTOPHMHTa Da3sBHTUS ONACHBIX TEXHOTEHHBIX mporeccoB. Cucmemmuvie uccieoosanus nepexooa K
pecypcocbepezaioujeli U KOHKYPeHmocnocobHou snepeemuke. buonoeuueckoe pasnoobpasue u duopecypcwl. Hayuonanvnvie ungpopmayuonivie
cucmemsl, obecnequsaioujue 00OCmyn K ungpopmayui no coOCMOAHUIO 0OMOeNbHbIX 8U008 U dKocucmem. OcHogul dIKoOpeadbuIumayuy IKOCUcmem u
cnoco606 6opvobL ¢ GuonoepesicoeHuaMU. PeKOHCMPYKYUS MOPCKUX U HA3EMHBIX IKOCUCHIEM.

JleMoHcTpanuu

Tabnuupl u cxeMbl: «3arpssHenue atMochepb», «3arps3Henue ruapocdepbl», «3arpsasHeHue nouBs, «IlapHukoBbii 3¢ dexTy, «Ocobdo
OXpaHseMble IPHPOIHBIC TEPPUTOPHIY, «MOIENH YyIPaBIIeMOro MUpPay.

Ob6opynoBanue: Gororpaduu oxpaHsieMbIX pacTeHui 1 kuBOTHBIX KpacHoli kauru Poccuiickoii denepaunu, KpacHoit KHUTH peruoHa.
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IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI ITIO BUOJIOI'MA HA YPOBHE CPEJJHEI'O OBILIEI'O
OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBinuBaer TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYAIONMMUCS IIPOrpaMM CpPEJHEro oO0mero o0pa3oBaHHS:
JIMYHOCTHBIE, METAIPEIMETHbIE U IIPEIMETHBIC.

B cTpykType JAMYHOCTHBIX PE3yJIbTATOB OCBOCHUs IIPOrpaMMbl 110 OMOJIOTMM BBIJEIEHBI CIECAYIOLIME COCTaBIIIOLIME: OCO3HAHHE
00y4aIOIMMHCST POCCUHCKON IPa)KJAHCKON MICHTHYHOCTH — TOTOBHOCTU K CAMOPAa3BHTHIO, CAMOCTOSITEIbHOCTU U CaMOOIPESIICHUIO, HAIuYUe
Mmomusayuu K 00ydeHHIO OMONOTHH, yeleHanpasiennoe pazgumue BHYTPSHHHUX yOEKIEHUH JTUYHOCTH HAa OCHOBE KIIFOYEBBIX LIEHHOCTEH U
HUCTOPUYECKHX TPAAULMUI DPa3BUTUsL OUOJIOTMYECKOTO 3HAHMS, COMOGHOCMb U CNOCOOHOCHb OOYYAIOIMXCS PYKOBOICTBOBATHCS B CBOCH
JIeSTENIbHOCTH  LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, IIPUCYLIUMHU CHCTEME OHOJOrMYEcKOro oOpa3oBaHUS, Haluuue npagoCO3HAHUA
5KOJIOTUYECKOH KYJIbTYPBI, CHOCOOHOCMU CMABUMb NEIH ¥ CTPOUTH XKH3HCHHBIC IUIAHBI.

JIn4HOCTHBIE Pe3yJIbTAThl OCBOCHHS IIPOrPaMMBI 10 OUOIOIHH JOCTHIAIOTCS B CAUHCTBE Y4eOHOW U BOCHHMTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUH C TPAJULUOHHBIMH POCCUHCKMMH COLIMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, TIPUHATHIMU B
o0lecTBe NPaBWIIAMH M HOPMaMM TOBEAEHHS M CIIOCOOCTBYIOT IPOIECCAM CaMOITO3HAHMSA, CAMOBOCIMTAHHSA M CaMOPA3BHUTHUS, Pa3BUTHUS
BHYTPEHHEH MO3ULUK JIMYHOCTH, NAaTPUOTH3MA U YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY, YEIOBEKY TPYAa M CTapLIEMy IOKOJIEHHIO, B3aUMHOI0
yBaXXeHHMs1, OEPEKHOr0 OTHOIICHHUS K KYJIbTYPHOMY HACJIEAUIO M TPaJUIMIM MHOTOHALIMOHAIBHOr0 Haposa Poccuiickoit deneparuu, npupone u
OKpYXarollen cpene.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHUS y4eOHOro mpeamera «bHONOrHs» NOMKHBI OTpaXkaThb TOTOBHOCTb M CIIOCOOHOCTH O0YYaroLMXCs
PYKOBOJCTBOBAaThCSl CHOPMHUPOBAHHOI BHYTPEHHeEil MO3MIMEH JMYHOCTH, CHCTEMOH LEHHOCTHBIX OPHEHTALMH, MO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHNUI, COOTBETCTBYIOMUX TPAJAULHOHHBIM LIEHHOCTSIM POCCHIICKOro OOLIECTBA, PACIIMPEHNE KU3HEHHOTO OMbITA U ONbITa ACATEILHOCTH B
polecce pean3alii OCHOBHBIX HAalPaBIEHUH BOCIIUTATEIbHOMN IEATEbHOCTH, B TOM YHCJIE B YACTH:

1) rpa’)aancKoro BOCHUTAHUS:

chOpMUPOBAHHOCTD FPaXKJAHCKON MO3UIUH 00yYaIONIErocs: Kak akTHBHOI'O U OTBETCTBEHHOT'O YJIEHA POCCHIHCKOr0o OOLIEeCTBa;

OCO3HaHME CBOMX KOHCTHTYLMOHHBIX IIPaB U 0053aHHOCTEH, YBa)KEHUE 3aKOHA U NPABOIOPSIKA;

T'OTOBHOCTB K COBMCCTHOﬁ TBOp'-{eCKOﬁ JACATCIIBHOCTH l'lpl/l CO3J1aHUHN y‘-ICGHbIX l'[pOeKTOB, pemel-u/m y‘-leﬁHle W ITO3HABATCJIBHBIX 3aj1a4,
BBITTIOJIHCHUH 61/[0J'IOFI/I“ICCKHX 3KCHCpl/lMCHTOB;

CIOCOOHOCTB ONpPEAENATh COOCTBEHHYIO ITO3UIIMIO IO OTHOLIEHHIO K SBJICHUSIM COBPEMEHHOM KU3HHU U O0BACHATD €€;

YMEHHE YYUTHIBATh B CBOMX ACHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOI'O B3aUMOJEHCTBUS JIIOJEH € pa3HbIMU yOexKeHUSIMHU,
KyJ'leyprlMl/l IMEHHOCTAMHA U COLIHAJIbHBIM ITOJIOKCHUEM

T'OTOBHOCTB K COpr}lHl/l‘{CCTBy B npouecce COBMECTHOI'O BBIITOJIHCHU S y'-le6HbIX, IMMO3HABATECJIBHBIX U UCCJIICAOBATCIIbCKUX 3a1a4,
YBa)KHTEIbHOTO OTHOIIEHUS K MHEHHIO OIIOHEHTOB PH 00CYKIEHUH CIIOPHBIX BOIIPOCOB GHOJIOTHYECKOT0 COAEPKAHNUS;

TOTOBHOCTb K TYMaHUTapHOI U BOJIOHTEPCKOM 1EATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMUS:

cOpMHUPOBAHHOCTh POCCUICKOH IpaXkJaHCKON MAECHTHYHOCTH, TATPHOTH3MA, YBAXKEHH K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH
niepen Poaunoii, ropaocTu 3a cBoii kpaii, cBoio PoiuHy, cBOM SI3BIK M KyJIbTYPY, IPOIIOE U HACTOSAIIEE MHOMOHALIMOHAILHOr 0 Hapoaa Poccun;

LIEHHOCTHOE OTHOLIEHHE K MPHPOJHOMY HACIEAHIO M NMaMATHHUKAM IPUPOJbI, TOCTIXKEHHAM Poccuu B Hayke, HCKYCCTBE, CIIOpTE,
TEXHOJIOTHAX, TPY/E;

CIOCOOHOCTH OLIGHUBATH BKJIAJ POCCHICKUX YyUEHBIX B CTAHOBJICHUE U PA3BUTHE OMONIOrUH, HIOHUMAHHs 3HAUEHHs1 OMOJIOTUH B O3HAHUHU
3aKOHOB IIPUPOABI, B )KH3HH Y€JIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uzeitHas yoek1€HHOCTh, TOTOBHOCTb K CIIY’KEHHIO U 3a1uTe OTeuecTBa, OTBETCTBEHHOCT 3a €ro CyABOY;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHME JyXOBHBIX LIGHHOCTEH POCCUICKOr0 HApO/a;

copMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, dTUUECKOTO OB EIICHHUS;

CIOCOOHOCTh OLIEHUBATh CHTYAI[HIO H IPUHUMATh OCO3HAHHBIC PEIICHHs, OPHEHTHPYSICh HA MOPAIbHO-HPABCTBEHHbBIE HOPMBI U
LEHHOCTH;

0CO3HAaHME JINYHOT O BKJIA/1a B IOCTPOEHUE YCTOHUYUBOro OyayIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POXHUTEISIM, CO3JAHHIO CEMbU HAa OCHOBE OCO3HAHHOI'O INPHHSTHS IIEHHOCTEH CeMEHHOH KHU3HU B
COOTBETCTBHH C TpaAULIUsIMH HaponoB Poccuu;

4) 3cTeTHYeCKOro BOCIIHTAHUA:

9CTETHYECKOE OTHOIIECHNE K MUDY, BKIIOUast 3CTETHKY OBITa, HAYYHOTO H TEXHHIECKOr0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX
OTHOIIICHUIA;

TIOHMMaHKE SMOIMOHAILHOTO BO3JCHCTBUS )KUBOI IPUPOABI M €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPa)KEHHIO B Pa3HBIX BHAAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATE KA4€CTBA TBOPYCCKON IMIHOCTH;

5) ¢pu3uyeckoro BocnuTanus, GopMHUPOBAHHSA KYJIbTYPBI 310POBbS H IMOLHOHAIBLHOI0 0JIATONOIYYHsI:

MOHUMAaHHE U peall3alus 300poBOro i 6e3omacHoro oopasa XKu3HHU (300pOBOE MHTAHHE, COOMIONCHIE TUT HeHUUECKHX IPABUII H HOPM,
cbaaHCHPOBAHHBINM PeXKUM 3aHATHIL M OTABIXA, PEryIsIpHas GH3UUECKast aKTUBHOCTS), 0EPEKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTI'O OTHOIIECHHS K
cOOCTBEHHOMY (DH3HUECKOMY U IICHXHIECKOMY 3I0POBBIO;

MOHUMAaHHE [EHHOCTU MPAaBUII HHAUBHIYAIHOIO H KOIIEKTUBHOIO O€30I1acCHOTO MOBECHHS B CHTYalUAX, yTPOXKAIOIIHUX 3J0POBBIO H
JKH3HHU JIIOJICH;

OCO3HAHHME MOCIECTBHII H HENPUATHS BPEAHBIX IPUBBIUEK (YIOTPEOICHNUS aJIKOr OIS, HADKOTUKOB, KYPEHHS);

6) TPY10BOr0 BOCIIHTAHUS:

TOTOBHOCTB K TPY/Y, OCO3HaHHUE IEHHOCTU MacTePCTBa, TPYA0I00ue;

TOTOBHOCTB K aKTHBHOH JESTEIBHOCTH TEXHOJIOTHUECKOH U CONUATbHON HANPaBIEHHOCTH, CIIOCOOHOCTh HHHIINHAPOBATh, INIAHUPOBATH U
CaMOCTOSITENIBHO BEIIONHSTE TAKYIO IEATEeIbHOCTD;

HHTEepeC K PasiH4YHBIM cdepaM IPohecCHOHANBHON NesTeNbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BeIOOp Oymaymiedl mpodeccun u
PeasH30BEIBATH COOCTBEHHbIE JKH3HEHHBIE ILIAHB;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO H caMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH JKU3HI;
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7) 9KOJIOTH4€eCKOro BOCIHTAHHS:

9KOJIOTMYECKH I1e1eCO00pa3HOe OTHOIIEHNE K TPUPOJIE KAaK MCTOYHUKY JKM3HM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBAHMS;

TIOBBIIICHHE YPOBHS YKOJIOIMYECKOH KyJIbTYPbI: IPUOOPETEHNE ONbITA INTAHUPOBAHMS IOCTYIIKOB U OI[EHKU X BO3MOMKHBIX ITOCIIEICTBHI
JUISL OKPYXKAIOILEN Cpebl;

0CO3HaHHMeE IJ106aTbHOr0 XapaKTepa KOJNIOTHYECKHX IPoOIeM U ITyTell HX peIleHus;

CIOCOOHOCTh MCIONIB30BAaTh MPHOOpETaeMble TP M3y4EeHHH OWOJIOIMH 3HAHUS M YMEHHsA NP PEIICHWH IPOOJIEM, CBS3aHHBIX C
PaLOHAIBLHBIM TIPHPOIONO0JIb30BAHHEM (COOIII0ICHNE ITPABUII TOBEACHHS B IIPUPOJIC, HAIIPABJICHHBIX HA COXPAHEHNE PABHOBECHUS B SKOCHCTEMAX,
OXpaHy BHJOB, SKOCHCTEM, OHochepsl);

aKTHBHOE HETIPUATHE JSHCTBUH, NPUHOCAIIMX BPEI OKPY)KAIOIIEH NPUPOAHON cpele, YMEHHE HMPOTHO3HPOBATh HEOIAroNnpHATHBIC
9KOJIOTMYECKHE OCIEACTBUS NPEANPHHIMAEMBIX JeiCTBUI 1 IPefOTBpaaTh UX;

HaJM4ue Pa3BUTOrO HKOJOIMYECKOrO MBIIUIEHHS, JKOJOrMYECKOH KyJIbTyphl, ONbITa AEATENbHOCTH KOJIOIHYECKOH HaNpaBIeHHOCTH,
YMEHHs PYKOBOJCTBOBATHCSA MMM B II03HABATEIHHOM, KOMMYHHKATUBHON M COLMANbHON NPAKTHKE, TOTOBHOCTH K YYaCTUIO B IPAaKTHYECKOH
JIeATENILHOCTH SKOJIOTMUECKOH HalpaBIeHHOCTH;

8) 1IeHHOCTH HAYYHOT0 MO3HAHHS:

chOpMHUPOBAHHOCTE MHPOBO33PEHMs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M OOIIECTBEHHOH MPAKTHKH,
OCHOBAHHOTO Ha JINAJIore KyJIbTyp, CIIOCOOCTBYIOIIEr0 OCO3HAHHIO CBOEI'0 MECTA B MOJUKYJIbTYPHOM MHPE;

COBEPLICHCTBOBAHUE SA3BIKOBOM M UMTATENbCKOM KyNbTYyphl KaK CpEACTBAa B3aMMOJEHCTBUS MEXIy MIOABMH M TO3HAHUS MHpA;

MOHMMaHHE Cren(UKN OGHOJIOTUH KaK HAyKH, OCO3HAHMS €€ POy B ()OPMUPOBAHUM PAIOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3/1aHUN
IIEIOCTHOTO MpPeJICTaBICHUs 00 OKPYXXalollieM MHPE KaK O €JIMHCTBE MPUPOJIBI, YEIOBEKa M OOIIECTBA, B TO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH
U pelIeHHH PoOJIeM COXpaHEeHHs PUPOIHOTO PABHOBECHS;

yOexIEHHOCTD B 3HAYMMOCTH OHOJIOTMH JUISl COBPEMEHH Ol IIMBUIIM3AI[MH: 00ECIIeYCHUsI HOBOTO YPOBHS Pa3BUTHs MEMIIMHBI, CO3aHUE
HePCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX PEIIaTh PecypcHbIE MPOOIeMbl Pa3BUTHS 4EJNOBEUECTBA, MOMCKA ITyTeil BBIXOJA U3 INI00ATBHBIX
SKOJIOTUYECKUX TIpobiieM M obecredeHus Mepexofa K yCTOHYMBOMY Da3BUTHIO, PAllMOHAIBHOMY HCIIOJIB30BAaHUIO MPUPOIHBIX PECYPCOB U
(hOpMHPOBAHHUIO HOBBIX CTAHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTD B MOMyYEHHH OUOOTHYECKUX 3HAHHUM B LIEJAX NMOBBINIEHHs 001IeH KyIbTyphl, €CTECTBEHHO-HAYYHON IPAMOTHOCTH,
KaK COCTaBHO# 4acTH (hyHKIHOHAJIBHOH IPAMOTHOCTH 00y4alonmxcs, (POPMHUPYEMOi IIPH U3yUCHUH OHOJIOTHH;

NNOHUMAaHHUE CYIIHOCTU METOAOB IMO3HAHMSA, UCIOJIB3yEMBIX B €CTECTBCHHBIX HaYKaX, CIIOCOOHOCTH HCITOJIb30BaTh NOJy4a€MbI€ 3HAHUA
JUIA aHalin3a U 00BSICHEHUS SIBJICHUN OKPYKaIoLIEro Mupa U mpoucCxoasanux B HEM H3MeHeHHﬁ, YMEHHUE NI€1aTh 000CHOBaHHbBIE 3aKJIIOUCHUS HA
OCHOB€ HaY4YHBIX (baKTOB U UMCIOLINXCS JaHHBIX C LEIBIO MOJTY4YCHHUS JOCTOBEPHBIX BHIBOIOB;

CMOCOOHOCTh CAMOCTOSITENIBHO MCIOJb30BaTh OMOJOrMYECKUEe 3HAHMs [l pellleHHs MpoOjeM B peabHBIX KU3HEHHBIX CHUTYaIlMsX;

OCO3HAaHHE IICHHOCTH Hay‘-lHOﬁ ACATEIBHOCTH, TOTOBHOCTH OCYIICCTBJIATh MPOCKTHYIO U UCCIIEA0BATEILCKYIO ACATEIbHOCTh
WHAWBUAYAJIBHO U B I'PYIIIE;

TOTOBHOCTb M CIIOCOOHOCTB K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMIO, K AKTHBHOMY IOIy4ECHUIO HOBBIX 3HAHMI 110 GHoNIOrHn
B COOTBETCTBHUHU C KU3HCHHBIMH MOTPEOHOCTAMH.

METANIPEJMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS y4eOHOro npeaMeTa «buonorus BKIIOYal0T: 3HaYMMBbIe I (HPOPMHUPOBAHUS MUPOBO33PCHUS
00y4aroIMXCcss MEXAHCIHUIUIMHAPHBIE (MEXKIPEAMETHbIC) OOIICHAYYHbIC MOHATHS, OTPAXKAMOUME IETOCTHOCTh HAyYHOH KapTHHBI MUpa H
crietin UKy METOMOB MO3HAHHS, MCIONb3YCMbIX B GCTECTBCHHBIX HayKax (BEIIECTBO, SHEPrHs, SBICHUE, MPOIECC, CHCTeMa, HayuHbIid (akT,
HPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, MCCIICAOBAaHME, HAONIOJACHHE, W3MEPEHUE, SKCICPHMEHT M JPYrue); YHHBEpCalbHbIC
yueOHbIe feiicTBUA (T03HABAaTENbHbIC, KOMMYHHKATHUBHBIC, PETYJIITUBHbBIC), o0ecneunBaomue GpopMUpOBaH e (YyHKIIMOHAIBHOM IPAMOTHOCTH U
COL[MAJIBHON KOMIIETCHIIMH 00Yy4YaroIuXCsi; CIOCOOHOCTh 00YHaIOIMXCs HCIIONb30BaTh OCBOCHHBIC MEKAMCIMILIHHAPHBIC, MHPOBO33PEHUCCKUE
3HAHMS M yHUBEPCabHbIC y4eOHbIC ACHCTBHUS B II03HABATEIBHOI 1 COLUAIBHOI IIPaKTHKE.

B pesynbrare uzyuyeHus OMOIOrMM Ha ypOBHE CpeHEro odiero o0pasoBanus y odyqaromierocst OyayT c(hopMUpPOBaHbI II03HABATEIbHBIC
yHHBeEpcajbHbIC ydeOHbIC ICHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHbIC ACHCTBUS, PETYISITHBHBIC yHUBEPCAJIbHbBIC y4eOHbIC [CHCTBYS,
COBMECTHAs JCATEIbHOCTb.

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHHS IIPOrPaMMBbl CPEAHEro 00111ero 00pa3oBaHuUs JOMKHbI OTPaXKaTh:

OBJ1ajieHHe YHUBEPCAIbHBIMH y4eGHBIMU NO3HABATEIbHBIMH J1eHCTBHAMM:

1) 6a3oBble JOornvecKue AeicTBUs:

CaMOCTOATENIBHO (POPMYIINPOBATH U aKTyaIM3HPOBATH IPOOIIEMY, pacCMaTPHBATh €€ BCECTOPOHHE;

HCIIOJIb30BATh IPH OCBOCHUH 3HAHUHU NMPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIIM3a, CHHTE3a, CPAaBHEHHUS, Kiaccu(DUKauy, 00001IeHus),
PACKpPBIBATH CMBICI OMOIOrMYECKUX ITOHSTUH (BBIICISTH HX XapAKTCPHBIC IPU3HAKH, YCTAHABIUBATh CBSA3H C APYTHMU IIOHATHSIMHU);

OIPE/ACIATh L[EIN ACATCIPHOCTH, 3a/1aBasi apaMeTPhl U KPUTEPUH UX TOCTHIKCHHS, COOTHOCHTH PE3y/IbTAaThl ACIATCIBHOCTH C
[OCTABJICHHBIMH LEISIMH;

HCIIOJIB30BATh OMOIOrHYECKHE TIOHSATHS UL 00BSICHEH S (HJaKTOB U SIBIICHHIA XKHBOIT IPHPOBI;

CTPOHTB JIOTHYECKHE PACCYKACHUS (MHAYKTUBHBIC, ACAYKTHBHBIC, 10 AHAJIOTHN), BBIIBIATE 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B
paccMaTpUBaeMBbIX SBICHUSIX, (HOPMYITHPOBATH BHIBOABI M 3aKIIIOUCHNST;

MPUMEHSTh CXEMHO-MOJEIBHBIC CPEACTBA ULl PEACTABICHHS CYIICCTBEHHBIX CBSI3€H M OTHOIICHWII B M3y4aeMbIX OHOJIOIMYECKHX
00BbEKTaX, a TAKXKE IPOTHBOPEUHIl Pa3HOTO POJIA, BBISBICHHBIX B Pa3INYHBIX HH(OPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh [UIAH PEIICHUS MPOOIEMBI C y4ETOM aHaI3a HMEIOIIMXCSl MATEPUAIbHBIX H HEMAaTEPHAIBHBIX PECYPCOB;

BHOCHTB KOPPEKTHBBI B ICSTEIbHOCTD, OLCHUBATH COOTBETCTBUE PE3YJIBTATOB LEJISIM, OLICHHBATH PHCKH ITOCIECTBUH IESTEIbHOCTH;

KOOPAMHHUPOBATD U BBINOJHATE PabOTy B YCIOBHSAX PEaNbHOT0, BUPTYAIBHOTO H KOMOMHHPOBAHHOTO B3aHMOICH CTBHS;

pa3BHBATh KPEATHBHOE MBIIICHHUE TP PEIICHHUH KU3HEHHBIX IIPOOJIEM.

2) 6a3oBble HCCIEA0BATEIbCKHE TeHCTBHS:

BIIa/JICTh HABBIKAMH y4eOHO-HCCIIEA0BATENBCKOM M IIPOEKTHOI ACSTENBHOCTH, HaBBIKAMH Pa3pelIeHus MPo0ieM, CIOCOOHOCTRIO U
TOTOBHOCTBIO K CAMOCTOSITEIEHOMY IIOMCKY METOJIOB PEIICHHS IIPAKTHYECKUX 3a/1a4, IPUMEHCHHUIO PA3IMIHBIX METOI0B II03HAHNS;
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HCIOJIb30BATh PA3JIMYHBIE BH/BI 1EITEIBHOCTH 10 OIYYCHHUIO HOBOI'O 3HAHMUS, €0 HHTEPIIPETAINH, TPeoOPa30BaHUIO U IPUMEHEHHUIO B
y4eOHBIX CUTYalUsX, B TOM YHCIIC IPU CO3MaHUY YIEOHBIX M COLUAIBHEIX IIPOCKTOB;

(opMUPOBATh HAYYHBIH TUIT MBIIIICHNS, BIaIeTh HAyYHOU TCPMHHOJIOIHEH, KITIOUEBEIMH MOHATHSMA U METONAMU;

CTaBHTb U (QOPMYIIHPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BaTEIbHON S TEIEHOCTU U XKU3HEHHBIX CHTYaIHsIX;

BBIIBIIAT IIPHYNHHO-CIICCTBEHHBIC CBSI3H M aKTyaJIH3UPOBaTh 3a/1ady, BBIABUraTh IHIOTE3y €€ PElICHUs, HAXOMUTh apryMEHTHI JUI
JI0Ka3aTeNbCTBA CBOMX YTBEPXKJCHHH, 3a/1aBaTh IapaMeTPbl M KPUTEPHHU PEILCHNUS;

AHAJIM3MPOBATH MOTYYCHHBIC B XO/I€ PEIICHNUS 3a1aUM PE3y/IbTaThl, KPHTHYECKH OLICHUBATB X JOCTOBEPHOCTH, IIPOrHO3UPOBATH
N3MEHEHUE B HOBBIX yCJIOBHSX;

JIaBaTh OLICHKY HOBBIM CUTYyallMsIM, OLICHUBATh IPHOOPETEHHBIN OIBIT;

OCYIIECTBIIATH LIEJICHAPABIICHHBII TTOMCK TIEPEHOCa CPEICTB U CIIOCOOO0B ASHCTBHS B IPO(ECCHOHANIBHYIO CPENLY;

YMETb IIEPEHOCUTH 3HAHUS B I03HABATEIBHYIO U IIPAKTHYECKYIO 00J1aCTH JKH3HEACATENbHOCTH;

YMETh HHTErPHUPOBATH 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 00IaCTel;

BBIZIBUTaTh HOBBIE UJIEH, ITPEUIaraTh OPUTrHHAIBHBIC IIOXO0/IbI ¥ PEIICHNs, CTAaBUTh NPOOJIEMBI U 3314y, IOy CKAIOIIIE aJIbTePHATUBHBIC
pelIeHus.

3) paGora ¢ uHpopmanueii:

OPHEHTHPOBAThCA B pA3IMYHBIX MCTOYHMKAX HH(opManuu (TekcTe Yy4eOHOro mMocoOus, HayYHO-NIONMYJIAPHOH JIMTEpaType,
OMONIOrMYECKHX CIIOBAPSAX M CIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHEeTE), aHATN3UPOBaTh MH(POPMAIINIO PA3THYHBIX BUAOB U
(hopM npesicTaBIIEHNs, KPUTUYECKHU OIIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPEYUBOCTH);

(opMynMpoOBaTh 3aNPOCHl ¥ IPUMEHSATh Pa3IHYHBIE METOJBI NPH MOMCKE M 0TOOpe Guonornyeckoil MHGpopManun, HeoOXoAUMON 1Ts
BBITIOJIHEHUS YUeOHBIX 3a/1a4;

MPHOOPETaTh ONBIT HCIONB30BAHHUS HH(OPMAILIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH, COBEPIIEHCTBOBATH KYJIbTYPY aKTHBHOIO
UCIIOJIb30BAHNS PA3TMYHBIX TIONCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpaTh ONTHMaJbHYIO (DOpMy NpejCcTaBlieHHs Ouonoruyeckoil mHpopmarmu (cxembl, rpadyKH, JHarpamMMebl,
TaOJMIIBI, PUCYHKHU U JPYTO€);

HCIONIb30BaTh HAYYHBIH S3bIK B KA4ECTBE CPEACTBA IIPH paboTe ¢ Gnonornyeckoi nHopmManueii: mpuMeHATh XUMHYECKHe, (PU3NUecKre
¥ MaTeMaTHYECKNUE 3HAKH U CUMBOJIBI, (pOpMyYIIbl, abOpeBHATYpy, HOMEHKIIATYPY, UCIOIb30BAaTh U NMPe0OPa3OBbIBATh 3HAKOBO-CHMBOJIHYCCKUE
CPEJICTBA HATJISAAHOCTH;

BJIAZICTh HABBIKAMH PACIIO3HaBAaHHUS U 3alLIUThI uH(bopmaupm, l/lH(i)OpMaLll/IOHH()ﬁ 0€30IMaCHOCTH JTUYHOCTH.

OBiajeHne YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH JeiiCTBHSIMHU:

1) o6ueHue:

OCYIIECTBIIATh KOMMYHHKAILMK BO BCeX cepax KM3HM, AKTMBHO y4acTBOBATh B JMAJIOre MIM AUCKYCCHH IO CYIECTBY 00OCYXAaeMOit
TEMBbI (yMCHl/lC 3a7]aBaTb BOIIPOCHI, BBICKA3bIBATH CYXJACHHUS OTHOCHUTEJIBHO BBIIIOJHEHUA IMpeaiaracMm oit 3ala4y, YYUTbIBAaTb HHTEPECHI H
COTrJIaCOBAaHHOCTb TO3MIMI APYTHX y4aCTHUKOB JMAJIOra UM TUCKYCCHHM);

pacro3HaBaTh HeBepOaJbHBIE CPEACTBA OOLIEGHUS, NOHMMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB, MPENOCHUIOK BO3HHUKHOBEHHS
KOH(JIMKTHBIX CHTYallli, yMETh CMArYaTh KOHGIUKTHI H BECTH EPErOBOPEI;

BJIAJIETh PA3IMYHBIMU CHOCOOAMH OOINECHMS M B3aUMOACHCTBUS, IMOHHMMAaTh HAMEPEHHs APYTHX JIOJEH, MPOSABIATh YBaXKUTEIbHOE
OTHOILICHUE K COOECEHUKY M B KOPPEKTHOU (hopMe (hOpPMYIIMPOBATH CBOU BO3PAXKECHUS;

Pa3BEPHYTO U JTOTUYHO U3JIaraTh CBOIO TOUKY 3PEHMS C HCIIOIb30BaHUEM A3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1esITeJIbHOCTD:

MOHUMAaTh M HCIOJb30BaTh MPEUMYILIECTBA KOMAHAHOH M MHIMBUIYalbHOH pabOThl NpPHM pEIIeHHH OMOTOrMYEcKOH HpoOIeMsl,
000CHOBBIBaTh HEOOXOJMMOCTh NPHUMEHEHHS IPYIIIOBBIX (OPM B3aMMOACHCTBUS ITPU PELICHUN y4eOHOM 3a1auu;

BBIOUpATh TEMAaTHUKY M METOIBI COBMECTHBIX NEHCTBHI ¢ y4éTOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH Ka)kKIOr0o UiIeHa KOJJIEKTUBA;

MIPHHUMATh LEIH COBMECTHOH J€ATeTbHOCTH, OPTaHU30BBIBATh M KOOPIHMHUPOBATH ACHCTBUS MO €€ MOCTH)KEHHIO: COCTAaBIATH IUIaH
JICWCTBHUH, pacHpEeAeIIsiTh POJIM C YUETOM MHEHUI y4aCTHUKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOW pabOThI;

OIICHHBATh KaU€CTBO CBOET0 BKJIAJA H KaXXJOT0 yYaCTHHUKA KOMaHIbI B OOLIMI pe3yIbTaT o pa3paboTaHHBIM KPUTEPHIM;

MIPEJIaraTh HOBBIE IPOCKTHI, OLIEHUBATH UACH C IIO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHYECKOH 3HAYMMOCTH;

OCYIIECTBIATh MO3UTHBHOE CTPATErMYECKOE IOBEACHHE B PA3IMYHBIX CHUTYAIHAX, IPOSBILATH TBOPUYECTBO M BOOOpaXKeHHE, OBITH
HMHUIMATHBHBIM.

OB1ajeHne yHHBePCAJbHBIMHU PeryJIsiTUBHbIMY AeHCTBUAMHU:

1) camoopranu3anusi:

HCIOJIB30BaTh OHOIOTHYECKHE 3HAHHS IS BBIABJICHHS IPOOIIEM U HX PEIICHUS B KU3HECHHBIX U yIeOHBIX CUTYAIHsIX;

BBIOUpATh HA OCHOBE OMOJIIOrMYECKHX 3HAHHU LEIEBBIC U CMBICIOBBIC YCTAHOBKH B CBOMX IEGHCTBHSAX M IOCTYIKAaX IO OTHOLICHHIO K
XKUBOH IIPUPOIE, CBOEMY 3[OPOBBIO H 310POBBIO OKPY KAIOIINX;

CaMOCTOSATENBHO OCYIIECTBILITH II03HABATEIBHYIO AESTEIBHOCTD, BBIBIISTH IPOOIEMBI, CTABUTH U (OPMYIHPOBATH COOCTBEHHBIE 3aJaUH
B 00pa30BaTeIbHON JEeATEIPHOCTU 1 KU3HEHHBIX CUTYaIlNsIX;

CaMOCTOSATENBHO COCTABIIATH IIaH PEIICHHS IIPOOJIEMBI ¢ YIETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH H IMPEAIIOITCHHH;

JaBaTh OLICHKY HOBBIM CHTYaLlUsIM;

PaCIIMPATH PaMKU y4eOHOT0 IIpeaMeTa Ha OCHOBE IMYHBIX MPEIOUTeHHIH;

JenaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLICHUBATh PUOOPETEHHBII OIBIT;

CIocoOCTBOBATH (POPMUPOBAHUIO U MIPOSIBICHUIO IIMPOKON dPYAUIMHU B PA3HBIX 00JIACTSAX 3HAHHI, IOCTOSHHO MOBBIIIATE CBOM
00pa3oBaTeIbHBIH U KYIbTypPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OIIEHKY HOBBIM CUTYyaIlUsIM, BHOCHTh KOPPEKTHBEI B IESITEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB IIETIIM;

BJIa/IeTh HABBIKAMH II03HABATEIbHOH peIeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JeHCTBUII I MBICIUTEIBHBIX IIPOL[ECCOB, HX PE3YIbTATOB
U OCHOBaHHI{, HCIIONB30BATh IPHEMBI pehICKCHHU IS OLIEHKU CHTYalluH, BBIOOpa BEPHOIO PEIICHHS;

YMETbh OLICHHBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PEIICHUS 110 UX CHIDKEHHIO;

[IPHHUMATh MOTHBEI X apT'yMEHTHI IPYTHUX IIPH aHAIH3€E PEe3yIbTaTOB eI TeIbHOCTH;

3) npuHsiTHE ceGsl M APYrHUX:
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IIPHHUMATh Ce0sl, IOHMMasi CBOH HE{OCTaTKU ¥ JJOCTOMHCTBA;

[IPHHUMATh MOTHBBI M apI'yMEHTBI IPYTHX IIPH aHATIN3e Pe3yJIbTaTOB JeATeIbHOCTH;

[IPH3HABATh CBOE IIPABO U IIPaBO APYTHX Ha OIIMOKY;

Pa3BUBATH CIIOCOOHOCTH IIOHUMATh MUP C IO3ULUH JPYTOro YeIOBeKa.
NPEIMETHBIE PE3YJIbTATBI

IIpenMeTHbIe pe3yibTAaThI OCBOGHUS COAEpkKaHUs ydeOHOro mpenmera «buonorus» Ha yriyOGiaéHHOM YpOBHE OPHEHTHPOBAHBI Ha
obecriedeHre NPopUILHOro 00ydeHus odydaromuxcst 6uonorud. OHM BKIIOYAIOT: cIenU(UUecKUe Ui OHOJIOrHY HaydHbIC 3HAHUS, YMEHUS U
CrIocoOb! JEHCTBUH IO OCBOCHUIO, UHTEPIPETALMUA M NPeoOpa3oBaHMIO 3HAHMI, BHIBI JEATEIBHOCTH IO HOJYYCHUIO HOBBIX 3HAHUI U HX
MIPHMEHEHHUIO B PA3INYHBIX YUEOHBIX, a TAKXKE B PEAJIbHBIX KU3HECHHBIX CUTYyaluusx. [IpeaMeTHbIe pe3ybTaThl IPEeCTaBICHBI I10 TOAaM H3y4YeHHUS.

IIpenmMeTHbIe pe3yIbTaThl OCBOCHHS yueOHOro npenmera «buomnorus» B 10 kaacce NOIDKHEI OTpakaTh:

cOpMHPOBAHHOCTE 3HAHUH O MECTE U POJIY OUOJIOTHHU B CHCTEME ECTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa, B T0O3HAHUHU 3aKOHOB IIPHPOJBI U PELICHUH IPOOJIEM PALIMOHAIBHOIO IPHPOIOIONIE30BaHNS, O BKIA/IE POCCUIICKIX U 3apyOeKHBIX yIEHBIX
B pa3BUTHE OMOJIOTHH;

BJIAJICHHE CUCTEMOH OMOJIOrMYECKHX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOINONArAOINe OMOJIOrMYECKUES TEPMHHBI U IOHSTHS (3KH3Hb,
KJIEeTKa, OpraHu3M, MeTabou3M, TOMEOCTa3, CaMOpEryJsilus, caMOBOCIPOM3BEEHHE, HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT M Pa3BUTHUE),
6uronornueckue Teopun (kiaerounas teopust T. llIBanna, M. Ilneiinena, P. BupxoBa, xpoMmocoMHas Teopus HacienactBeHHoctd T. Moprana),
yaennst (H. V1. BaBunoBa — 0 [ieHTpaXx MHOT000pa3usi U MPOMCXOKICHHS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€IMHO00pa3Hsl MOTOMKOB IEPBOr0O
MOKOJIEHH S, PACIIEIJIEH s, YU CTOThI FaMeT, HE3aBUCUMOro HacieoBaHus I'. MeHiess, TOMOJIOrH4eCcKUX PS0B B HACJIE[CTBEHHON N3MEHYUBOCTH
H. 1. BaBuiosa), NpUHIMIIBI (KOMIIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOAAMU HAyYHOI'O TO3HAHUS, HCIOIb3yeMbIX B OMOJIONYECKIX HCCIIEIOBaHUSX XKUBBIX 00BEKTOB (ONUCAHUE,
n3MepeHHe, HabJoIeHUE, IKCIIEPUMEHT);

YMEHHME BBIIENIATH CYLIECTBEHHbIE IPHU3HAKU: BUPYCOB, KJIETOK IPOKAPHOT U SYKaPHOT, OJHOKJIETOYHBIX U MHOT OKJIETOUHBIX OPraHU3MOB,
B TOM uHclle OakTepui, rpuOOB, pacTEHUH, )KUBOTHBIX M YeJIOBEKA, CTPOEHHsS OPraHOB M CHCTEM OPraHOB PACTEHHMil, KUBOTHBIX, YeJIOBEKa,
HPOLIECCOB KU3HEASATENbHOCTH, MPOTEKAIOIINX B OPraHN3Max PacTEHUH, )HUBOTHBIX U 4YEJIOBEKa, OMOIOrMYECKHX IPOIECCOB: 0OMEHaBEIIECTB
(MeTabonu3M), MpeBpalleH s SHEPrun, OPoXKEeHHs, aBTOTPO(YHOro U rerepoTpodHOro THIIOB NMUTAHHUSA, GOTOCHHTE3a U XEMOCHHTE3a, MHTO3a,
Melo03a, raMeToreHesa, 3MOpUoOreHes3a, NOCTIMOPUOHAIIBHOTO Pa3BUTHs, Pa3MHOXKEHHUS, MHAMBUILYAIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHesa),
B3aMMOJIEHCTBUS T'€HOB, FeTEpO3HCca, HCKYCCTBEHHOT0 0TO0pa;

YMEHHUE YCTaHABJIMBATb B3aUMOCBA3M MCKAY OpraHOMJAaMH KIIETKH U HX (l)yHKU,l/lflMl/l, CTPOCHUEM KIICTOK pa3HbIX TKAHEH M HX
(YHKIHAMHI, MEXy OpraHaM{ M CHCTEMaMU OPraHOB Y PACTEHHUH, JKMBOTHBIX M YEJOBEKAa M MX (YHKIHAMH, MEXIY CUCTEMaMU OPraHOB M MX
(byHKLlHS{MH, MEXAY dTalaMu oOMeHa BCIIECTB, dTallaMH KJIIETOYHOI'O HHUKJIA U KU3HECHHBIX HHUKJIOB OPraHU3MOB, 3TallaMH 3M6pl/lOHaJ'll>HOFO
Pa3BUTHSL, TEHOTHIIOM M PEHOTHIIOM, ()EHOTUIIOM U (pAKTOPaMM CPE/bl OOUTAHUSE

YMEHHE BBISBIATh OTJIMYUTEIbHBIEC IPU3HAKH JKHBBIX CHCTEM, B TOM UHCJIE PACTEHHH, )KUBOTHBIX U YEIOBEKA;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIIME apryMEHTHI, OMOJIOIMUECKYI0 TEPMHHOJIOTUIO M CHMBOJMKY JUIS J10KA3aTeJbCTBA POJICTBA
OpraHU3MOB Pa3HbIX CUCTEMaTHYECKHUX TPYIIIL;

yYMEHHE pelllaTh OHOJOTHYECKME 3a/auH, BBIABIATH NPUUYHHHO-CIIEICTBEHHBIC CBA3M MEXKAY MCCIENyeMbIMU OHOJIOTHYECKUMU
IIPOIIECCAMH H SIBJICHUSIMH, I€JIaTh BBIBOBI H IIPOTHO3bI HA OCHOBAHHUM NIONy4EHHBIX PE3yIbTaTOB;

YMEHHE BBINOJHATh J1a0OpaTOpPHbIE M IPAKTUUECKUE paboThl, COOMIOAATh MpaBWia HpH paboTe C y4eOHBIM M J1IA0OPATOPHBIM
000py/1I0BaHHEM;

YMEHHE BBIIBUTaTh TUIIOTE3bl, IPOBEPATH HX JKCIEPUMEHTAIBHBIME CPEICTBAMH, (HOPMYIMpPYs I1€Nb HCCIENAOBAHUS, aHAIN3HPOBATH
MIOJTy9eHHbIE Pe3ybTaThl H AENaTh BBIBOJBL;

YMEHHE y4acTBOBAaTh B y4eOHO-MCCIEN0BATEIbCKOH paboTe 1Mo OMOJIOrHHU, SKONOTMH M MEAUIMHE, MPOBOAUMON Ha 0a3e IIKOIBHBIX
HAyYHBIX OOIIECTB, H IyOIHYHO MPEICTABIIATh IIOMYIEHHBIEC Pe3yIbTaThl HA YYCHHIECKUX KOH(PEPEHIHAX;

YMEHHE OIIEHUBATh ITHYECKHE aCIEKThl COBPEMEHHBIX MCCIe0BAHHI B 0071aCTH OMOIOrMH M MEAULUHBI (KIOHHPOBAHUE, HCKYCCTBEHHOE
OILIOZIOTBOPEHHE, HAIIPABIEHHOE H3MEHEHHE IeHOMA U CO3JaHKe TPAHCTeHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBJIATh OCO3HAHHBI BBIOOp Oynymiedl npopecCMOHANbHON IEATENPHOCTH B 00JIACTH OWOJOTHM, MEIULIUHBI,
OHMOTEXHOJIOTHH, BETEPUHAPHHU, CEIBCKOrO XO3SHCTBA, MUIIEBOH MPOMBINUICHHOCTH, YIIIyOJIATh O3HABATEIbHBIH MHTEPEC, HAIPABICHHBIA Ha
OCO3HAHHBI BBIOOD COOTBETCTBYIOIIEH NPOPECCMM U  INPONODKEHHUE OHOJOrMYEcKOro OoOpa3oBaHMsS B OPraHU3ALMAX —CPEIHEro
npod)ecCHOHaNBbHOTO U BBICHIEr0 00pa30BaHMSI.

IIpenMeTHbIE pe3yIbTaTh OCBOCHHS yueOHOr 0 mpenmera «buonorus» B 11 kaacce TOIDKHBI OTpaKaTh:

cOpMHUPOBAHHOCTH 3HAHHI O MECTE U POIM OMOJOTHU B CHCTEME €CTECTBEHHBIX HaYK, B ()OPMUPOBAHUM COBPEMEHHOH €CTECTBEHHO -
HAay4YHOH KapTHHBI MHpPA, B IIO3HAHHU 3aKOHOB IPUPOABI U PEIICHUH JKOJOTHYECKHX IIPOOJIEM UeIO0BEUecTBa, a TAKKE B PEHICHUH BOIPOCOB
PAIHOHATFHOTO IPUPOAONONL30BAHNS, H B ()OPMUPOBAHUH LIEHHOCTHOI'O OTHOIICHUS K IIPHPOJE, O0IIECTBY, YEIOBEKY, O BKIIAJe POCCUHCKHX U
3apyOeKHBIX YUEHBIX-OUO0JIOTOB B pa3BUTHE OHOIOIHH;

YMEHHE BIaJeTh CHCTEMOH OMONOTMYECKHX 3HAHUH, KOTOpas BKIIOYAET ONMpeIeleHUs M IMOHHMAaHHE CYIIHOCTH OCHOBOIOJIATaloIIHX
OHMOJIOTMUECKUX TEPMUHOB H MIOHATHH (B, SKOCHCTeMa, Onocdepa), OHoorudeckue Teopur (IBOOIMOHHas Teopust U. JlapBrHa, CHHTeTHYECKast
Teopus Bomonun), yueHus (A. H. CeBepuoBa — o myTsx 1 HarpaBieHusX sBomonuu, B.1. BepHanckoro — o 6uocdepe), 3aKoHbI (TeHETHYECKOTO
paBHoBecust [Ix. Xapau u B. BaiinOepra, 3apozpiieBoro cxonctsa K. M. bapa), npaBuna (Muaumyma FO. JInGuxa, S5K0IOrHUECKOM MU PaMHIBI
SHeprum), runotessl (runotesa «mupa PHK» V. I'mnbepra);

YMEHHE BIaIeTh OCHOBHBIMH METOJaMH HAayYHOTO IO3HAHHS, HCIOIb3yEeMBIMH B OHONOTHYECKHX HCCISIOBAHHAX KUBBIX 00BEKTOB U
9KOCHCTEM (OIICaHue, U3MEepeHne, HabMoAeHne, SKCIEPHMEHT), CI0cO0aMU BBISIBIICHUS M OLIEHKH aHTPOIOTeHHBIX H3MEHEHHUH B IIPUPOJIE;

YMEHHE BBIICNATH CYIIECTBEHHBIC NPU3HAKH: BHIOB, OMOT€OIEHO30B, 3KOCHCTeM H OHOC(heEphl, CTaOMIM3UPYIOIIEro, OBIKYIIETO U
Pa3phIBAIONIETO €CTECTBEHHOIO OTOOpa, ayuIONaTPHYECKOTO0 M CHMIIATPUUECKOr0 BHI000Pa3OBAHUSA, BIAUSHHUSA ABIDKYIIMX CHJI 3BOJTIOIMH Ha
reHo(OH]| TOMYIIAINH, IPUCIOCOOIEHHOCTH OPraHU3MOB K Cpefe OOMTaHMS, UepeIOBAHHs HANpPABICHHN 3BOIOINH, KPYTOBOPOTA BEIIECTB U
MIOTOKA SHEPTUH B 9KOCHCTEMAX;

YMEHHE yCTaHaBIUBATh B3aUMOCBSI3U MEXKIY IIPOIECCAMU 3B OMIONUH, JBIKYIIIMH CHIAMU aHTPOIOreHe3a, KOMIIOHSHTAMHU Pa3IUIHbBIX
9KOCHCTEM U IPHCIIOCOOTEHUSIMH K HIM OPTaHU3MOB;
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YMEHHE BBISBIISITh OTIMYUTEIbHBIC NPHU3HAKH JKHBBIX CHCTEM, MPHUCIIOCOOJICHHOCTh BHAOB K Cpelne OOWTaHHs, aOMOTHYECKUX H
OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3CH OpraHM3MOB B COOOLIECTBAX, AHTPOIIOICHHBIX HM3MCHEHHMH B 3KOCHCTEMax CBOEH
MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apryMEHThI, OMOJOIHYECKY TEPMHHOJOTHIO M CHMBOJMKY JUIS J0KAa3aTebCTBA POJACTBA
OpPraHW3MOB Pa3HBIX CHCTEMAaTHYECKUX T'PYIII, B3aUMOCBSI3H OPraHHU3MOB M CpeIbl OOWUTaHHS, CAMHCTBA YEJIOBEYCCKHX pac, HEOOXOIUMOCTH
COXpaHEHHUs] MHOr000pa3usi BUIOB M SKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS IPUPO/IBI U YEJIOBEUCCTBA;

YMEHHE peulaTh OHOJOTHYECKUE 3aJadyM, BBISBJIATh HPHYMHHO-CICACTBEHHBIC CBSI3HM MEXIY HCCICIyEMbIMH OHOJIOIMYECKUMU
MPOLIECCAMH U SIBJICHHSIMH, JICNIATh BBIBOJIBI M IIPOIHO3bI HA OCHOBAHUH IOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATh J1a0OpaTOpPHbIE M IPAKTHUECKHE pabOThI, COOJIOJAaTh MpaBWia OpH paboTe ¢ y4eOHbIM U J1aOOPATOPHBIM
000pyI0BaHHEM;

YMEHHE BBIJBUTaTh MIIOTE3bI, MPOBEPATh MX IKCICPHUMEHTABHBIMU CPEICTBAMH, (OPMYIIUPYs LENb HCCIENOBAHUs, aHAIM3HPOBATh
MOJTyYCHHBIE PE3yJIbTAThI M JACIaTh BHIBO/BI;

YMEHHE y4aCTBOBaTh B y4eOHO-MCCIICIOBATEILCKOM paboTe M0 OMOIOrHH, SKOJIOTHMH U MEIHUIIMHE, TIPOBOAUMON Ha 0a3e MIKOJIBHBIX
HaY4YHBIX OOIIECTB, U MyOJIMYHO MPEACTABIISATH OJTyYCHHBIC PE3YJIbTAThl HA YYCHHUSCKUX KOH(PEPECHLIUAX;

YMEHHE OLICHHBATh THUIIOTE3bl M TECOPUHM O IPOUCXOXKICHHH JKU3HH, YSJIOBEKA U YECJIIOBEYECKUX PacC, O IPUYUHAX, MOCICACTBUAX U
crocobax MpeaoTBpalleH s r100aibHBIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIISCTBJISITh OCO3HAHHBI BBIOOp Oyaymiell npodeccHoHaNbHOW JAEATENPHOCTH B 00JACTH OHOJIOTHMH, 3KOJOTHH,
MPUPOIONIONIBL30BAHMUS, MEIUIMHBI, OMOTEXHOIOTHH, TICHXOJOTHH, BETEPUHAPUH, CEITLCKOI'0 X035 CTBA, MUIIEBON MPOMBIIUICHHOCTH, YIIIy0IaTh
MM03HABATEIIBHBIN HHTEPEC, HANPABJICHHBIH HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIECH MPOPECCHH U MPOIOIDKEHHE OHONIOrMYECKOro 00pa3oBaHus
B OPraHU3aLMIX CPEIHEro NPO(ECcCHOHATBHOrO U BBICIIEI0 00pa30BaHuUsL.
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TEMATHYECKOE IIJIAHUPOBAHUE

10 KJIACC
KoaudecTBo yacoB
Ne HaunmenoBaHue pas3iesioB u JJieKTpoHHbIE (LH(POBBIE)
Konrtpoabhbie IIpakTHyeckue
n/n TEM NMPOrpamMMbl Bcero 00pa3oBaTe/IbHbIEC PecypChl
paboTbI paboThbI
https://
myschool.edu/ru//links
1 Buonorus kak Hayka 1
https:// globallab.org/ru
https://
myschool.edu/ru//links
2 JKuBble cUCTEMBI U UX U3yUYEHHE 2
https:// globallab.org/ru
https://
myschool.edu/ru//links
3 Buonorust kinetku 2 0.5
https:// globallab.org/ru
https://
X myschool.edu/ru//links
4 HUMHYECCKast opraHnsauuﬂ 10 1
KeTkH https:// globallab.org/ru
https://
myschool.edu/ru//links
5 CrpoeHnne u GYHKIHU KICTKA 8 2
https:// globallab.org/ru
https://
myschool.edu/ru//links
6 OOMeH BelecTB 1 MPEeBpalleHUue 9 1
SHEPrHH B KICTKE https:// globallab.org/ru
https://
H myschool.edu/ru//links
7 acnecTBeHHas MHGOpMaIys 1 9 05
peansatiil ¢ B KICTKC https:// globallab.org/ru
https://
myschool.edu/ru//links
8 JKn3HEHHBIH UK KICTKH 6 1
https:// globallab.org/ru
https://
myschool.edu/ru//links
9 Crpoenue 1 pyHKIUH 17 15
OpramHsMoB https:// globallab.org/ru
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PaszmHoOXeHME 1 pa3BUTHE

https://

myschool.edu/ru//links

10 8 15
OpraHusMoB https:/ globallab.org/ru
https://
leHernka — HayKa O myschool.edu/ru//links
11 HACJICACTBEHHOCTH 1 2 0.5
HU3MEHYHMBOCTH OPraHU3MOB https:// globallab.org/ru
https://
myschool.edu/ru//links
12 3aKOHOMEPHOCTH 10 1
HaC/eNCTBEHHOCTH https:/ globallab.org/ru
https://
myschool.edu/ru//links
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
https:// globallab.org/ru
https://
myschool.edu/ru//links
14 IeHeTHKa YeoBeKa 3 0.5
https:// globallab.org/ru
https://
myschool.edu/ru//links
% Cenexuus oprani3mos 4 ! https:// globallab.org/ru
https://
B myschool.edu/ru//links
16 HOTCXHOJIOTHUS U 4
CHUHTETHYeCKasi OMOIOr st https:// globallab.org/ru
17 PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102 13

IMTPOI'PAMME

20



11 KJIACC

KoanuecTBo yacoB

DKOIOTHYECKHE CHCTEMBI

Ne HaunmenoBaHue pas3iesioB u JJieKTpoHHbIE (LH(POBBIE)
Konrtpoabhbie IIpakTHyeckue
n/n TEM NMPOrpamMMbl Bcero 00pa3oBaTe/IbHbIEC PecypChl
paboTbI paboTbl
https://
3apoKIeHne U Pa3BUTHE myschool.edu/ru//links

1 3BOJIFOLIMOHHBIX TPEJICTABICHUH 4

B GHOIOrHU https:// globallab.org/ru
https://
M . myschool.edu/ru//links

2 HUKPO3BOJIIOLIUA U €€ 14 2
pesy b TaThI https:// globallab.org/ru

https://
M . myschool.edu/ru//links

3 AKpO3BOJIIOLIUA U €€ 6
Pe3yNILTATEI https:// globallab.org/ru

https://
I myschool.edu/ru//links

4 POUCXOKIACHUE U PA3BUTUE 15 15
U3HH Ha 3emie https:// globallab.org/ru

https://
n myschool.edu/ru//links

5 POUCXOKIACHUEC YCIIOBEKA — 10 1
@HTPOIIOTCHES https:// globallab.org/ru

https://
DKOoJIOrusi — Hayka o .

6 B3aMMOOTHOIICHUAX OPraHU3MOB 3 05 mySChOOl.edU/rU/”lnkS
1 HAJOPTaHU3MCHHBIX CUCTEM C ' https// globallab.org/ru
OKpyKatolieit cpeoi

https://
myschool.edu/ru//links

7 OpraHu3Msl 1 cpeia OOUTaHUS 9 15

https:// globallab.org/ru
https://
myschool.edu/ru//links

8 DKOJIOrus BU0B U MOIMYJISIMI 9 0.5

https:// globallab.org/ru
https://
KOO COOBIIECTE myschool.edu/ru//links

9 ' 12 0.5

https:// globallab.org/ru
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Buocdepa — rmobansHas

https://

myschool.edu/ru//links

10 6
sKocucrema https:// globallab.org/ru
https://
myschool.edu/ru//links
11 YenoBek 1 OKpyIKarolas cpeaa 6
https:// globallab.org/ru
12 Pe3zepBHOE Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 102 75

IMPOI'PAMME
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YYEBHO-METOJHUYECKOE OBECIIEYEHUE OBPA30BATEJIbHOI'O ITPOHECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPHUAIJIBI JJI1 YYHEHHUKA

* buonorus, 10 kimace/ Ilaceunnk B.B., Kamenckuii A.A., Py6nos A.M. u npyrue; nox penaxnueii Ilaceunnka B.B., Aknnoneproe
obmectBo «M3narenscrBo «IIpocBeieHne»
* Buonorus, 11 knacce/ Iaceunuk B.B., Kamenckuii A.A., Py6uos A.M. u npyrue; non penakuueii [Taceunuka B.B., AkunonepHoe

obmectBo «M3narenscrBo «IIpocBeieHne»

METOJUYECKHUE MATEPHUAJIBI 1JIA1 YUUTEJIA

Buonorust. 10 knace» u «buosorus. 11 knace» YMK «JIuHus )KU3HNY JUIs YIITYOJIEHHOTO YPOBHS H3YUYCHHS TPEMETa.

HMU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https:// myschool.edu/ru//links

https:// globallab.org/ru
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