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MNOACHUTEJIBHAA 3AIINCKA

Ilpu pa3pa®oTke mporpaMMbl MO OMOJOTMM TEOPETHUECKYIO OCHOBY JUIS OIpEeIICHUS
MOJIXO0A0B K (OPMHUPOBAHHIO COJepX)aHHui YydyeOHoro mpenmera «buonorus» cocraBuIn:
koHuenryainbHbie nonoxkenus GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIENIEH, COACpKaHMs,
pe3ynbTaToB OOydeHHss U TPEOOBaHUW K YPOBHIO MOATOTOBKH BBIMMYCKHHUKOB, MOJOXEHUS 00
O0IMMX [EeNSIX W MPHUHIUIAX, XapaKTEePU3YIOINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obmiero odbpazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOKEHUS O celuduke OUOIOTHH,
e 3HAYCHMU B IO3HAHMU >KUBOM HPUPOABI M OOECIEUEHHM CYIIECTBOBAHUS UYEIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM ITOJIOKEHUSM, OMpPEICIICHBI OCHOBHBIC (DYHKIIMH TPOTPaMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no 6mosioruu naét mpencTaBieHUe O LEsX, 00 001el cTpaTterun o0y4eHus,
BOCIUTAHMS M PAa3BUTUS O0OydaromMxcsi cpeacTBamMu ydeOHoro mpenmera «buomorusy,
orpeneiseT 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpeaeieHue o
paszenaM M TeMaM, PEKOMEHIYEMYIO IOCJIEI0BAaTeIbHOCTh M3y4eHHUsl yueOHOro marepuaia ¢
y4€TOM MEXIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKU 00pa30BaTeIbLHOrO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUJaIOINXCS.

B mporpamme 1o OHONOTHMHM TaKKe YUYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METallpeIMETHBIM M MPEeIMETHBIM pe3yiabTaTaM OO0y4YeHHs B (POPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIBHOMN AEATENbHOCTH/y4eOHBIX JecTBUI 00y4aromuxcs 1o
OCBOEGHHIO COJIEp KaHUs OMOJIOTHYECKOro 00pa30BaHusl.

B nporpamme no Ouonorum (10—11 kmaccel, 06a30BbIii YpOBEHb) pEaqM30BaH MPHHILIUI
MPEEMCTBEHHOCTH B HW3Y4YE€HUM OuWonoruu, Omaromaps dYeMy B HEHW MPOCMAaTpUBACTCS
HaIpPaBJICHHOCTh Ha Pa3BUTUE 3HAHUM, CBSI3aHHBIX C (OPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, IEHHOCTHBIX  OpPUEHTAlMil  JIMYHOCTH, HKOJOTHYECKOTO  MBIIIICHHUS,
MPEICTaBICHUH O 370pOBOM oOpa3e KH3HH U OEpeKHBIM OTHOIIEHHEM K OKpY’Karomen
npupoaHoit cpezne. Ilostomy Hapsay ¢ u3ydeHHEM OOIIEOMOTIOTMYECKHX TEOpUM, a TaKKe
3HAaHUI O CTPOCHHMHU KHBBIX CUCTEM Pa3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
MPOIIECCOB B TPOTrpaMMe MO OHMOJOTHH YJIENIEHO BHUMAaHHE HCIIOJIB30BAHUIO MOTYYCHHBIX
3HaHWUN B TOBCETHEBHOM KU3HU JJIsl pEIICHUs MPUKIIAJAHBIX 33/1a4, B TOM YHCIe: TPOPUIaKTUKA
HACJIEZICTBEHHBIX ~ 3a00JIeBaHUI  YellOBEKa, MEJMKO-TEHETHYECKOTO  KOHCYJIBTUPOBAHHMSA,
000CHOBaHHUS IKOJIOTUYECKHU LI€JIECO00pa3HOT0 MOBEACHHS B OKpY)Kalolllel MPUPOJHON cpene,
aHalu3a BIMSHUS XO3AHCTBEHHOM JEATEIbHOCTH 4YeJOBEKa Ha COCTOSHHE NPUPOAHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. YCWJICHHWE BHUMaHHA K NPUKIAJHOW HAMpPaBICHHOCTH Y4eOHOTO
npenMera «bUONOTHs» MPOIUKTOBAHO HEOOXOIMMOCTBIO 00ECIeUeHHs YCIOBHUM JUIsl pelieHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYeCKOro o0pa3oBaHus, KOTOpas Mpeanoiaraet
(dbopmMupoBaHHE Yy OOYJarOIIUXCs CIIOCOOHOCTH aTalTHPOBAThCS K W3MEHEHHSIM TUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHUMaeT BaxkHoe Mmecto. OHa
obecrnieunBaeT (HopMUpOBaHHE y OOYYAIOMIUXCS TMPEJCTABICHUNA O HAYYHOW KapTHHE MHpa,
pacuupser u 00001IaeT 3HaHUA O KHUBOH Npupoe, e€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpPTraHW3alliil W DBOJIONWH, CO3MAaET YCIOBHS U TO3HAHHWS 3aKOHOB YXMBOW TPHPOJIBL,
(dhopmupoBanus (YHKIIMOHATBLHOW TPaMOTHOCTH, HaBBIKOB 3/I0pOBOro M Oe3zomacHoro oOpasza
AKHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHme OWONIOTHST WMEET TakXKe JUIsl PEHICHUS BOCIUTATEIBHBIX U
Pa3BHUBAIOIIMX 33734 CpeHEro o01Iero oopa3oBanus, conuanuzanuy odyyaromuxcs. 3yuenue



Ounoaorun obecrieuynBaeT yCIIOBUSA JUTSL dbopmupoBaHus MHTEJUIEKTYaJIbHBbIX,
KOMMYHHUKAIIMOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB, 3CTETHMYECKOW KYJIBTYpHI, CIIOCOOCTBYET
MHTErpaluy OMOJIOrMYECKUX 3HAHUN C MPEJCTaBICHUAMM M3 APYrUX Y4eOHBIX IMPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUU U reorpaduu. Ha3BaHHBIE MOTOKEHUS O TpeJHa3HAYCHUH Y4eOHOTO
npeamera «buONMOTHS» COCTaBUIM OCHOBY Ui OIpENeNeHUs TIOIXOJ0B K OTOOpy u
CTPYKTYPUPOBAHHUIO €T0 COAEPIKAHUS, IPEICTABICHHOIO B IpOrpaMMe 1o OMOJIOTHH.

OT160p conepkanust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH C
MO3UIMK KYJIBTYpOCOOOPA3HOTO MOAX0/A, B COOTBETCTBUM C KOTOPBIM OOyYaroMIMecs IOJKHBI
OCBOUTH 3HAHMSI M YMEHMs, 3HAUMMBbIe ISl opMHUpOBaHUs OOLIEH KyJIbTYpbl, ONpEeAesionne
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKA B OKPYXAIOIIeW NpUPOJHON cpele, BOCTpeOOBaHHBIE B
MOBCETHEBHON JKU3HHU U MPAKTUUECKOU JesTebHOCTU. Oco00€e MECTO B 3TOM CHUCTEME 3HAHUU
3aHMMAIOT D3JIEMEHTBHl COJAEp)KaHUsA, KOTOphIE CIyKaT OCHOBOM Ui (OpMUPOBaHUs
MIPENCTABIEHUII O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHpa U LIEHHOCTHBIX
OpHUEHTAIMSIX JIUYHOCTH, CHOCOOCTBYIOIIMX I'YMaHU3alluK OMOJIOrHYE€CKOro 00pa3oBaHUsl.

CtpykTypupoBaHHe cOJIEep>KaHUS y4eOHOro Marepuana B MporpaMMe IO OWOIOTHUH
OCYILIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUHA 00 OTIMYUTEIBHBIX 0COOEHHOCTSIX
JKUBOM TIpUPOJBI, O €€ YPOBHEBOM OpraHM3alMy M JBOJIOLUU. B COOTBETCTBHMM C 3THM B
CTPYKType yueOHOoro npeamera «bruosOTHs» BBIIEIEHBI CIEAYIONINE COJEPKaTeIbHbIC TUHUH:
«buonorus xak Hayka. MeTopl HAY4HOTO Mo3HaHUs», «KieTka kak 6uosornyeckas CUCTEMay,
«Opranusm kak Ouosoruueckas cucrema», «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupay,
«OBOJIIOLINSA KUBOU MPUPOABI», «IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTH.

Hens m3ydyenuss ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIaJCHHE
OoOy4aloIUMUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJIbHOW OpraHU3alui >KUBBIX CHUCTEM
pa3HoOro paHra U NpHOOpPEeTeHne YMEHHI MCII0JIb30BaTh 3TU 3HAHUS U1 TPAMOTHBIX JIeHCTBUI B
OTHOIIICHUN OOBEKTOB KUBOU MPHUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTrxkeHue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTCs PeLIeHUEM CIeIyIOIUX 3a/1a4:

OCBOEHHE OOY4YaloIIMMHUCA CHCTEMbl 3HAHUN O OWOJIOTMYECKUX TEOpHUSX, YUCHMSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWJIax, CIYXaIIUX OCHOBOW it (OpMUPOBAHUS
MIPEICTABICHUII O ECTECTBEHHO-HAYYHOW KapTHHE MMpa, O METOJaX HAy4YHOr'o IIO3HaHMS,
CTPOEHHH, MHOTOOOpa3sMH U OCOOEHHOCTSIX KHMBBIX CHCTEM Pa3HOrO YPOBHS OpraHU3allvu,
BBIJIAIOLIMXCS] OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

¢dbopmupoBaHHEe y O00yYaroIIUXCsS IMO3HABATENBHBIX, MHTEIUIEKTYAJIBHBIX M TBOPYECKHX
CIIOCOOHOCTEH B IpoIecce aHaIKM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTHM HAYyYHBIX B3IJISJIOB,
nAel U MOAX0/10B K U3YUEHUIO KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy oOOydJaromuxcsi oOueil KyabTyphl, (YHKIHMOHAIBHONH TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLEHUBATH SIBJICHUS OKPYXAIOIIEro MUpPA >KUBOM MPUPOABI HA
OCHOBAHMU 3HAHHUH U ONIBITA, MOJYYCHHBIX IPU U3yYEHUN OUOJIOTUH;

dbopmupoBaHre y 00yJaronuxcsi YMEHHWHW HWIUTIOCTPUPOBATH 3HAYCHUE OMOJIOTHYECKUX
3HAHMW B MPaKTUYECKOW NEATEIBHOCTH YEJIOBEKAa, PA3BUTHUM COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI U arpOOHOTEXHOJIOTHIA;

BOCIUTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH TO3HAHMSI YEJIOBEKOM >KUBOM MPUPOJIBI,
HE00XO0AMMOCTH OEpeXKHOT0 OTHOILIEHUS K HEl, COOIIOACHUS STHUECKUX HOPM IIPH MPOBEICHUH
OHMOJIOrMYECKUX UCCIIEOBAHMIA;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWMN [JIsl TIOBBIIMICHUS YPOBHS SKOJIOTHYECKOU
KYJIBTYpPBI, 1151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MPUMEHEHHE TPHOOPETEHHBIX 3HAHMA W YMCHHH B ITOBCEAHCBHOW JKU3HH JIJIS OICHKHU
MOCIIEJICTBUI CBOEH NEATETbHOCTH IO OTHOIIEGHUIO K OKpYXKaromieil cpene, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBAaHHE U COOTFOICHHE Mep MPO(HIaKTHKH 3a00JIeBaHUN.

B cucteme cpemnero odmiero oopasoBanus «brosorusy, uzydaeMas Ha 0a30BOM YpOBHE,
SBIIIETCA O00S3aTeIbHBIM YYeOHBIM TPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHOM 0O0JacTH
«EcTecTBeHHO-HAyYHBIC TIPEIMETHIY.

Jiist u3ydeHusi OMOJIOTUU Ha 0a30BOM YPOBHE CPEIHEr0 OOIIero 00pa3oBaHHs OTBOJIMUTCS
68 gacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kinacce — 34 yaca (1 gac B Heieno).



COIEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU
€CTCCTBCHHBIMU HayKaMH, (uiocodueil, 3THKOW, 3CTETUKOH W TpaBoM. Ponbs Ouoiioruu B
(hopMUPOBaHUH COBPEMEHHON HayYHOW KapTHUHBI Mupa. CucTeMa OMOJIOTMYECKUX HaYK.

MeToab!l TO3HAHUS KUBOW NpUpPOAbI (HAOII0ACHNE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHHE,
KJIaccu(uKanus, MOIEITMPOBAHUE, CTATUCTHYECKAS 00pabOTKa TaHHBIX).

JdemoncTpanuu:

[optpetsr: Y. apBun, I'. Mennens, H. K. Konbios, /{x. Yorcon u @. Kpuk.

Tabnuue! u cxembl: «MeTo bl TO3HAHUS )KUBOM IPUPOBD).

JlaGopaTopHble U NpaKTHYeCKHe PadoThI:

[IpakTueckas pabora Ne 1. «lcmonb3oBaHue pazaUUHBIX METOJOB IPH H3Y4YEHUU
OMOJIOTNYECKUX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl U HX OPraHHU3aI U,

JXusbie cuctembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus Ouosioruu. OTiaHyue >KUBBIX
CHUCTEM OT HEOPIaHUYECKOUN MPUPOJIBI.

CpoifcTBa OmocucTeM M HUX pa3HooOpa3zue. YPOBHU OpraHM3allUd OMOCHUCTEM:
MOJICKYJIAPHBIA,  KJIETOYHBIM,  TKAHEBbIA,  OpPraHU3MEHHBIM,  MOMYISUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHcTpaumuu:

Tabmuuel u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU OpraHU3alUU KUBOU
OPUPOIBD.

O6opynosanue: Mmoaens Monekynsl JJHK.

Tema 3. Xumuueckuii cocTaB U CTPOeHHE KJIETKH.

XUMHUYECKUH ~ COCTaB  KJIETKHM.  XHMMHUYECKHE  DJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MUKpO3JeMeHTHI. Bojia 1 MUHepanbHbIE BEIlIeCTBA.

@yHKIMU BOABI M MHUHEPAJIBHBIX BEUIECTB B KieTKe. [loanepxkaHue OCMOTHYECKOrO
OanaHca.

benku. CocraB u cTpoeHre OeKOB. AMUHOKUCIOTE — MOHOMEDHI OenkoB. HezamMeHnumsie
U 3aMEHHUMbIE AMHHOKUCIOTHL. AMUHOKHCIOTHBIA COCTaB. YPOBHHU CTPYKTYpBI OEJIKOBOM
MOJIEKYJIbI (TIepBUYHAsl, BTOPUYHAsA, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoicTBa OenkoB. buonornyeckue GpyHkuu OEITKOB.

depmeHThl — OMosornyeckre karanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LEHTP,
cyoctpatHas  crnenuduuHocts.  Kodepmentsl. Burtammubel.  Otinmuus  (GepMeHTOB  OT
HEOPraHMYECKUX KaTaIN3aTOPOB.

VYraeBoasl: MOHOCaXapH bl (TJII0K03a, pubo3a 1 J1e30Kcupud03a), AucaxapHibl (caxaposa,
JaKTO3a) W ToJHcaxapuabl (Kpaxmall, TJIMKOTeH, LEeJUI0i03a). buonorunueckue ¢GyHKIUU
YTJIEBOJIOB.

Jlumuasl:  Tpurmuuepunsl, ¢ochomunuasl, crepouasl. [uapodmiIbHO-THAPOGHOOHBIE
cBoiicTBa. buonornyeckue ¢pyHkiun aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
MCTOYHHUKOB YHEPTUU.



Hyxneunossie kucinotel: JIHK u PHK. Hykieotuabl — MOHOMEpBI HYKJIEHHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuun JIHK. Ctpoenne m ¢ynxnuu PHK. Buast PHK. AT®: crpoenue u
GbyHKINN.

Hutonorus — Hayka o kierke. KierouHas Teopus — mpuMmep B3aUMOJCUCTBUS UICH U
(hakTOB B HAyYHOM MMO3HAHUHU. METO bl U3yUCHHUSI KIETKH.

KneTka kak menocTHas xwuBas cucreMa. O0IIue NMpu3HaKU KIETOK: 3aMKHYTasi Hapy>KHast
MeMOpana, monekynsl JJHK kak renetudeckuii anmapar, cCucTeMa CUHTEe3a Oelka.

Tumbl KIETOK: DJyKapHOTHUYeCKass H mIpokapuoTrudeckas. OCOOCHHOCTH CTPOEHUS
MpoKapuoTHIECKOM KieTku. Kinetounas crenka 6akrepuii. CTpoeHHE SyKapHOTUYECKOM KIIETKH.
OcCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAS CTEHKA, TIMKOKAJIHMKC, MX (DYyHKIHH.
[Tnasmatnueckass MemOpaHa, e€ cBoictBa W (QyHKIWU. lluTorurasma u €€ OpraHOWbI.
OnnomemOpannble opranouasl kiaetku: IIIC, anmapart ['onbaxku, muzocomsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKU: MUTOXOHAPUH, IaacTUibl. [IpoucxoxkneHne MHUTOXOHIPUM W IUIaCTUA.
Bunst mnactun. HememOpanHbie opraHOUAbI KJIETKU: pUOOCOMBI, KJICTOYHBINA LIEHTP, LIECHTPUOIIH,
PECHUYKH, KI'yTUKU. DyHKIIMY OPTraHOUIOB KIIETKU. BKiroueHus.

SAnpo — perynsTopHslii eHTp kieTku. CTpoeHue sajpa: saepHas 000j0uKa, KaproIuia3ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpauuu:

[loptpetsr: A. JleBenryk, P. I'yk, T. [lIann, M. lllneiinen, P. Bupxos, Ix. Yorcon, ©.
Kpuk, M. Yunkusuc, P. ®pankinun, K. M. bap.

Huarpammel:  «PacnpeneneHne XUMHUYECKUX JJIEMEHTOB B  HEXKHUBOH  HPUPOJIEY,
«Pacnipenenenne XUMHUYECKUX 2JIEMEHTOB B )KUBOM TIPUPOJIEN.

Tabmuuer u cxembl: «llepuoguueckas TabauIa XUMHUYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOJbD», «bruocunres 6enka», «CTpoeHne MojeKyibl O6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monexynsl AT®», «CTtpoeHne 3ykapuoOTHUECKON
KIeTku», «CTpoeHue XHUBOTHOM KiIeTKu», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUYECKOM KIETKI», «CTpOeHHUE sapa KIETKUY», «YTIEBOIABD, «JIUIHIbI».

OO6opynoBaHme: CBETOBOW MHKPOCKON, 00OpyHIOBaHWE HJisi MPOBEICHUS HAOIIOJICHHUIA,
W3MEpEeHuH, HKCIEPUMEHTOB, MUKPOINpENapaTbl PaCTUTENbHBIX, KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble 1 npakTHYecKue padoThbI:

JlaGopaTopHast pabota Ne 1. «/3ydeHune KaTalUTHYECKOW aKTHBHOCTH (hepMEHTOB (Ha
MpuMepe aMuia3bl WA KaTalla3bl)».

JlaGopatopHast padota Ne 2. «M3ydeHue CTpoeHUs KJIETOK DPACTCHHM, >KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIPENapaTax U UX OMUCAHUEY.

Tema 4. ’KusHeaesTeIbHOCTD KJICTKH.

O6meH BemiecTB, WIM MeTaboim3M. AccuMuisinus — (TUTACTHUECKUN  OOMEH) |
JTUCCUMMIIALINS (HEpreTUYecKnii oOMeH) — IBe CTOPOHBI €IMHOTO Mpoliecca MeTtabonusma. Poib
3aKOHOB COXPAHEHMs BEILIECTB U SHEPIrUU B IOHUMAHUU MeTa0oIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOodHBIA U TeTepoTpodHbId. Pons dhepMeHTOB B 0OMeHE
BEILECTB U NIPEBPALLEHNUH S3HEPTHH B KIIETKE.

@otocunre3. CeroBas u TemHOBas ¢asbl (orocuHTe3a. Peakumu QoTocunTe3a.
D¢ dexTuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IJIs1 KU3HH Ha 3emiie. BiusHue yciaoBuit
cpelbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHM.



XeMocHuHTe3. XEeMOCHHTE3UpyoIlIue OakTepuu. 3HAYeHHE XEMOCHHTEe3a MJisl JKU3HHM Ha
3emuie.

DHepreTndeckuii  0oOMEH B  KJIETKe. PaclieryieHWe  BEIIeCTB, BBIACICHHUE U
aKKyMYJIMPOBAaHUE SHEPTUU B KIIETKE. DTaIbl YHEPreTuyeckoro ooMena. ['mukonus. bpoxkenue u
ero Buabl. KucinopogHoe OKHCIIEHHME, WIM KJIETOYHOE JibixaHue. OKUCIUTENIbHOE
dbochopunmmpoBanue. DPPHEKTUBHOCTh IHEPTETUICCKOT0 0OMEHA.

Peaknun wmatpuuHoro cuHTe3a. I'eHermueckas wuHpopmarus u JIHK. Peammzamms
reHeTudeckoil nudopMalu B KieTke. ['eHeTHuecKkuii Ko M ero CBOWCTBa. TpaHCKpHUIIIUS —
matpuuHbiii cuate3 PHK. Tpauncnsuus — GuocunTes Oenka. DTamsl TpaHcisiuu. KogupoBanme
aMHUHOKHCIIOT. Pois prbocom B OnocuHTE3€E OerKa.

Hexnerounsie ¢opmbl Ku3HH — BUpPYCHl. Mctopust oTkpeitusi BupycoB (. W
NBanoBckuit). OcOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUpycoB. baktepunodaru. bonesnu
pacTeHHi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpycamMu. Bupyc nmmyHonedunnra yenoBeka

(BUY) — Bozoymautens CIIM/la. OOpaTHasi TpaHCKpHIIIMSA, peBepTa3a U HWHTErpasa.
[IpodunakTuka pacnpocTpaHEHUS] BUPYCHBIX 3a00I€BaHUIA.
JdemoHncTpanum:

[optpetsr: H. K. Konsos, JI. . UBanosckuii, K. A. Tumupszes.

Tabmumplt w  cxembl: «Twumbel  muTadus», «MeTtabomusm»,  «MHUTOXOHAPHUSIY,
«OHepreTrueckuii 0omen», «Xmoporuacty, «Porocunred», «Ctpoenue JIHK», «Ctpoenue u
dbyHkunoHupoBanue  TreHay, «CuHTe3  Oenkaw, «leHermueckmii Koy, «Bupycem,
«bakrepuodarn», «Ctpoenne u xku3HeHHBIH 1K BUpyca CIINJla, Oaxtepuodaray,
«Pennukanus JTHK».

O6opynoBanue: monenu-anminkanuu «Yasoenue [IHK um tpanckpunmms», «buocunres
oenka», «CTpoeHue KIeTKu», Mojienb cTpykTypsl JTHK.

Tema S. PazMHoOkeHUe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1WKII, WIM >KU3HEHHBIM LMKN KieTku. MaTepdasza m mwurtos. [Ipomeccsr,
nporekapmue B uHTepdase. Pemnmukanus — peakuuss marpuunoro cuare3a JIHK. Crpoenue
XpoMocoM. XpPOMOCOMHBIA HA0Op — KapHOTHUI. JUMIOMAHBIA M TAIUIOWAHBIA XPOMOCOMHBIC
Habopbl. XpomaTuasl. [{uTomornueckre OCHOBBI Pa3MHOXEHHUS M WHIUBHIYAJIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Cramum murtosa. [lporecchl, mpoucxoasuyme Ha pa3HBIX
CTaJIusIX MUTO3a. brosioruyeckuii CMbICI MUTO3A.

[Iporpammupyemasi TuOeb KIETKH — aromTo3.

®dopMBl  pa3MHOKEHHSI OpPraHM3MOB: Oecrojoe | TojoBoe. Buael  Oecmnosoro
Pa3MHOXXEHHUS: JEJICHHE HAJBOE, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETe€TaTUBHOE pa3MHOXXEHHE. VICKyCCTBEHHOE KJIOHUPOBAaHWE OPTaHU3MOB, €T0 3HAUCHUE IS
CCIICKITUH.

[TomoBoe pa3zMHOXKEHUE, €T0 OTIHYHUS OT OECIOIOTO.

Meito3. Craguu menosza. Ilporeccel, mpoucxonsime Ha craausx Mmeio3a. [loBeagenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca U 3HaYEHUE MENH03a.

I'ametorenes — mporecc 00pa3oBaHMsI MOJOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIC KeJe3bl:
CEeMEHHHMKHU W suyHUKHA. OOpa3oBaHME M PA3BUTHE TOJIOBBIX KIETOK — raMeT (CrepMaTO30HI,
SIIeKIeTKa) — crhepMaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOSHUS SHIEKICTOK U
criepmaTto3ouaoB. OmrogorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPUOHATBFHOTO PA3BUTHSL Yy MO3BOHOYHBIX J>KMBOTHBIX: IPOOJICHHE, TacTpyJsLus,



opranorenes. IloctamOpuoHanpHOe pa3zBuTHE. TUIBI NOCTAIMOPHOHAIBHOIO Pa3BUTHSL: MPSIMOE,
HenpsMoe (JIMYMHOYHOE). BrusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOXK/IEHHBIE YPOICTBA.

Poct n pasButue pacreHnii. OHTOre€He3 BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHS.

JdemoHcTpaumnu:

Tabauupl u cxembl: «@oOpMbl pa3MHOXKEHUSI OPraHU3MOBY, «/IBOWHOE OIJIOJOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraruBHOe pa3MHOXKEHHE pacTeHUi», «lleieHne KIETKU
OakTtepuit», «CTpoeHHE TMOJOBBIX KJIETOK», «CTpoeHune XpoMocoMbl», «KIeTOUHBIN UK,
«Perumukanusa JTHK», «Mwuto3», «Meiio3», «IIpsimoe u Henpsimoe pa3zBuTtue», «l'ameTorenes y
MJIEKONMTAIOIUX U YesloBeKa», «OCHOBHBIE CTa/IUN OHTOT€HE3A».

OO6opynoBaHue: MHUKPOCKOI, MHUKpompenaparsl «CrnepMaTo30uabl MIIEKOIHUTAOLIET0»,
«litnexnerka Miekonurawoomero», «KapuokuHes B KIETKaX KOpELIKa JIyKa», MarHUTHAas
Mojenb-anmuukanus «/lenenne knetkn», moaens JTHK, Monens meTadazHoil XpoOMOCOMBI.

JlaGopaTopHble U NpaKTHYeCKHe padOThI:

JlaGopatophas pabota Ne 3. «HabmiogeHne MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa Jiyka Ha
TFOTOBBIX MUKPOIIPENIapaTaxy.

JlaGopatopHass pabotra Ne 4. «/3ydeHHe CTpOEHMs IOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HacsieicTBEeHHOCTh U H3MEHYUBOCTH OPraHM3MOB.

IIpenmMer u 3amaum reHeTuku. Mcropus pa3BuTus reHeTHMKU. Ponb 1mutonoruu u
SMOPHOJIOTHH B CTAHOBJICHUN T€HETUKU. BKJIal pOCCUICKIX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTUKU. MeToabl TeHEeTUKU (TMOpUAOIOrMYECKHH, LHUTON€HETUYECKUH, MOJIEKYJISIPHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKNE MTOHATHS. | 'eHeTnUecKkass CUMBOJIMKA, HCIIOJIb3yeMas B
CXEMaxX CKpEIIMBaHMI.

3aKOHOMEPHOCTH  HACICNOBAaHUSA  IIPU3HAKOB, yCcTaHOBIEHHble [.  MeHnenem.
MonorubpuaHoe ckpermuBaHie. 3aKoH eIMHO-00pa3ust THOpUI0B epBoro nokojaeHus. IIpasuio
JOMHMHUPOBaHMS. 3aKOH pacllelyIieHus] MpU3HaKoB. l'umore3a uuctorhl ramer. IlomHoe u
HEMOJIHOE JOMUHHUPOBAHMUE.

JurubpugHoe  cKpemMBaHME. 3aKOH HE3aBUCHMOIO  HACJENIOBaHUS  IPU3HAKOB.
[{uToreHeTnueckue OCHOBBI AMTMOPHIHOIO CKpEIIMBaHMS. AHAIU3UPYIOIIEe CKpEIUBaHME.
Hcnonb30BaHue aHATU3UPYIOLIETO CKPEIMBAHUS [Tl ONPE/IETICHUsI TEHOTUIIA OCOOH.

CuemnnenHoe HacieoBaHue IpusHakoB. Pabora T. Moprana mno cremIeHHOMY
HacJeI0BaHUIO TeHOB. HapymeHnue cuenieHus reHoB B pe3yJbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTHU. | €eHETUUECKUE KapTBhl.

I'enetnka nosa. XpoMOCOMHOE OIpeeneHue moya. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'oMorameTHele M rereporaMeTHble OpraHusMbl. HacienoBaHue NpHU3HAKOB, CLEIJICHHBIX C
IIOJIOM.

N3MeHunBOCTh. BUibl M3MEHYMBOCTHU: HEHACIIEICTBEHHA U HACJIEACTBEHHAs. Poib cpensl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHUKA MOAM(PUKALMOHHOM H3MEHUYMBOCTH.
BaprannonHsIil psan u BapuanuoHHas kpusas. HopMa peakuuum npusHaka. KonnuecTBeHHbIE U
KayeCTBEHHbIE IIPU3HAKU U X HOpMa peakiuu. CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHUYNBOCTH.

HacnenctBenHasi, Wiy TeHOTUIIMYECKAs,, M3MEHUYUBOCTh. KOMOMHATHBHAS M3MEHUYUBOCTb.
Meiio3 © TOJIOBOM TpoIlecC — OCHOBa KOMOMHATUBHOW W3MEHYMBOCTH. MyTalMOHHAS
u3MeHunBocTh. Kiaccupukanus MyTanuii: IeHHble, XpOMOCOMHBIE, I'€HOMHble. Yactora u



MPUYMHBL MyTaluii. MyrareHHble (QakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHOU
n3MenunBocty H. M. BaBuiosa.

Buesigepnas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoseka. Kapuorun uyenoBeka. OCHOBHbIE METOJBI TEHETHKU YEJIOBEKA:
TreHeAIOTUYeCKU, OJIM3HEIOBbIM, IUTOICHETUYECKUH, OMOXUMHYECKHH, MOJEKYISIpPHO-
reHeTuyeckuil. COBpPEMEHHOE OIpe/eJICHUEe TEHOTHUIA: IIOJIHOTEHOMHOE CEKBEHHPOBAHUE,
TreHOTUIIUPOBaHue, B ToM uucie ¢ nomoiibto [1[[P-ananuza. HacnencrBennsie 3a0oneBaHust
YernoBeKa: TeHHble O0oJie3HH, OONEe3HHM C  HACJIEJACTBEHHOW MPEeapacHoOkKEHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaThueckue M TeHepaTHBHble MyTanuu. CTBOJIOBBIE KIIETKU.
[TpunHuMIBI 3710pOBOrO 00pa3a KU3HHU, TUATHOCTUKU, MPO(YUIAKTUKUA U JICUCHUS TeHETHYECKHX
Oone3Hell. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBaHUE. 3HAUYE€HHWE MEIULMHCKONM TIE€HETHKU B
MPEeIOTBPALLEHUH U JICYEHUN TeHETUUECKUX 3a00JIeBaHUI YeloBeKa.

JdeMmoHcTpanum:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabnuier u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €T0 IIUTOTEHETHYECKass OCHOBAY,
«3aKkoH paclIelyieHUs] U €ro LHUTOTeHETHYeCKas OCHOBa», «3aKOH YHCTOThI TaMeTy,
«durubpunnoe ckpeumBanuey, «lLluTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS,
«Meno3», «B3anmMoneincTBrie amienbHbIX T€HOBY, «'€HeTHuuecKkrne KapThl paCTEHUM, JKUBOTHBIX
n 4yesioBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTumpl dYenoBeka U JKUBOTHBIXY», «Buasl u3MeHUYHBOCTHY, «MoaudukannoHHas
n3MeHYNBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTuka rpymnm KpoBu», «MyTanmoHHas
U3MEHYUBOCThY.

O6opynoBanue: Mojenu-anminkanuu «MoHoruOpuaHoe ckpenuBanue», «HemomHoe
JOMHUHUpOBaHME», «lurnOpunHoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKponpenapat «/{po3oduna» (Hopma, Myrauuu GopMbl KpbUIbEB U OKPACKH Teja), repOapHii
«I"opox MoceBHOW».

JlabopaTopHble M NpaKkTHYeCKHe PAdOThI:

JlaboparopHas padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUAHOTO U TUTHOPUAHOTO
CKpEIIMBaHUs Y AP030(HUIIbI Ha TOTOBBIX MUKPOTIPETapaTaxy.

JlabopaTtopHast pabota Ne 6. «M3ydyenne MonudukanMOHHON W3MEHYMBOCTH, TTOCTPOEHUE
BApUALIMOHHOTO Psifia U BApUALIMOHHON KPUBOI».

Jlaboparopnass pabora Ne 7. «AnHamu3 wMyrtamuii y Jpo3ouiabl Ha TOTOBBIX
MHKpOIIpenapaTax.

[paktuyeckas pabora Ne 2. «CocTaBieHHE U aHATN3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesnexuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M MPoIecC. 3apoXIeHUE CeNeKIuU U aoMectukanus. Yuenue H. U.
BaBuioBa 0 1EHTpax NPOUCXOXKICHHS M MHOTrooOpasusi KyJIbTYPHBIX pacTeHui. LIeHTpsl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, TOpOAa, IITAMM.

CoBpeMeHHbIE METOJBI CeNeKIMH. MacCoBBlii U WHIAUBUAYAIbHBIII OTOOPHI B CENEKIIUU
pactenuii u kuBOTHBIX. OlLIEHKa 3KcTephepa. BIM3KOpoICTBEHHOE CKpelIMBaHUEe — HHOPUIUHT.
Uucrass nunua. CKpelmuMBaHWE YHCTBIX JIMHWK. ['erepo3uc, WM TUOpUIHAs —CuHJja.
HepoactBenHoe ckpemuBanue — ayrtopuauHr. OtnanéHHas ruOpuguzanvs W e€ YCHEeXH.
HcKkyCCTBEHHBINT MyTareHe3 M MOJYyYECHHUE MOJUILIOUAOB. JIOCTHKEHHS CEJNEKIUH PACTEHH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosiorus kak oTpaciib MNPOU3BOACTBA. ['€HHAs HHXKEHEpHs. OTalbl CO3JaHMS
pexomOunantHoii JIHK u TpancrenHeix opranmsmoB. Kiierounass wunxkenepus. Kierounsle
KyJIbTypbl. MUKPOKJIOHAFHOE pa3MHOKEHHE pacTeHuid. KitoHupoBaHue BBICOKOIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M ITHYeckue mnpobiemer. MO —
TeHEeTHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

[Hoptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuielr U cxeMbl: kKapTa «LIeHTpBI MPOWCXOXKIECHUS W MHOTOOOpa3usi KyJIbTYpPHBIX
pactenuit», «Ilopoabl moOMaNTHUX KHBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpunm3anus», «Pabotel akamemuka M. @. HBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KynbTyphl U KIOHUpOBaHHE», «KOHCTpyHMpoBaHHE W TEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBanue: My KH TUIOAOB M KOPHEIIOAOB NUKHX (OPM U KYyIbTYPHBIX COPTOB
pacrtenuii, repOapuit «CelbCKOX035ICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKTHYeCKUe padoThi:

Dkckypcusi «OCHOBHBIE METOJIbI U JOCTHUKEHUSI CEJICKIMU PACTEHUU M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOUCIBITATENbHBIN YYacTOK, B TETUIMYHOE
X035MCTBO, TAOOPATOPHIO arpPOYHUBEPCUTETA UITH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBosroniuOHHAsA OMOIOTHSI.

[Ipennocsiiku BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. ODBOJIOLMOHHAA TEOpHUs U €€
MecTo B Onosioruu. BnusHue 3BONIIOIIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBunerenbctBa sBomOIMH. [lageoHTolOrMYeCKUe: TOCIEA0BATEIBHOCTh TMOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOMN JIETONUCH, TIepexoaHbie GpopMbl. buoreorpaduueckne: cxoacTBO
U paznuuue GayH 1 Gop MaTEPUKOB U OCTPOBOB.

OMOPHOSIOTHYECKUE: CXOJACTBA M pa3ivyusi 3MOPUOHOB PAa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTMYHbIE, PYyJUMEHTapHbIE OpPIaHbI,
aTaBU3Mbl. MOJEKyIIpPHO-OMOXUMHYECKHE: CXOJICTBO MEXAaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX ITyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas Tteopus Y. JlapBuna. IIpeanoceliky BO3HUKHOBEHHS J1apBUHU3MA.
JIBwkymire Cuiibl 3BOJIOUMU BHAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeAeNEHHas H3MEHYMBOCTh, OOpr0a 3a CyIIeCTBOBAaHHE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas teopust 3Bosonuu (CTD) 1 e€ 0OCHOBHBIE TTOTOKEHHUS.

Muxkposomntorus. [Tonynsius Kkak eIMHULA BUJIA U 3BOJIOLUY.

JBwxymue cuibl (pakTopsl) SBOJIONUH BHJIOB B MpUpojae. MyTallMOHHBIA TMPOIECC U
KOMOWHATHBHAas W3MEHUYUBOCTh. [lomynsiiyioHHble BOJNHBI U Apeld reHoB. M3omsauus u
MUT ALy

EctecTtBennpiii oTOOp — Hampasisitonii (aktop sBomonun. DopMbl €CTECTBEHHOTO
otOopa.

[Iprcnoco0aeHHOCTh OPraHu3MOB KaK pe3yabTaT 3BoJonuu. [IpuMepsl nmpucnocoOaeHmi
y opranuzMoB. ApoMopGh03bl U UANO-aIANTAIUH.

Bun u BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (QOpPMBI BHI000pa30BaHUS:
reorpauyeckoe, SKOJIOrHUECKOe.



MaK]I)OBBOJ'IIOHI/IH. q)OpMBI 3BOJIIOUHN: (bl/IJ'IeTI/ILIeCKaH, JAUBCPICHTHAsdA, KOHBCPI'CHTHAs,
napaJuiejbHasd. HCO6paTI/IMOCTL OBOJJIOIHH.

[Iponcxoxnaenne  OT  HECHEUMAIM3UPOBAHHBIX  IPEIKOB. IIporpeccupyromas
crenuanu3anysa. AnanTuBHas paauanys.
JdemoHcTpaumuu:

[optpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekkens, @. Mrouiep, A. H. CeBepiios.

Tabmuubt u cxemsl: «Pa3BuTHe OpraHudeckoro wmupa Ha 3emiey», «3apoablIlu
MO3BOHOYHBIX  KUBOTHBIX», «ApxeonTepukc», «PopMbl OOprOBI 3a CYyLIECTBOBaHHUEY,
«EcrtecTBennsiii  0TO0p», «MHOroodpasue copToB pacTeHuii», «MHOroobpasue mopoj
JKUBOTHBIX», «Ilommyssiium», «MyTannonHas U3MEHYUBOCTH, «ApomMopdo3bD»,
«Mmnoananranuny», «OO0mas aereHepaimsy, «JBwxymme cuiabsl dBomOIMNY», «Kapra-cxema
Mapmipyra mytemectBus Y. [lapBuHa», «bopbba 3a cymectBoBanue», «lIpucnocobieHHOCTH
opranu3moBy, «I eorpaduueckoe BuI000pa3oBaHue», « IKOJIOTUUECKOE BHI000pa30BaHUE.

O6opynoBaHue: KOJUIEKIIHS HACEKOMBIX C PAa3TUYHBIMHU THUIIAMU OKPAacKu, HAOOp MI0I0B U
ceMsiH, KoJuteKust «[IpuMephl 3aIUTHBIX MPUCTIOCOOICHUH Y KUBOTHBIX», MoJie]h «OCHOBHBIE
HaIlpaBJICHUS YBOJIIOLIUNY, 00BEMHAs MoJienb «CTpOeHUE TOJIOBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, Koiuiekius «DOpMbI COXPAHHOCTH HCKOMAEeMbIX
JKUBOTHBIX U pacTeHMI», MoJenb anrumkanusa «llepekpéct XxpoMocom», BIa)KHbIE INpenapaTsl
«Pa3Butne Hacexkomoro», «Pa3ButHe nArymku», MukpomnpenapaTr «Jposzoduna» (HOpMma,
MyTanuu (OPMBI KPBUTHEB U OKPACKH Tela).

JlabopaTopHble U nIpakTHYecKHe padoThI:

JlaboparopHuas padota Ne 1. «CpaBHeHuE BUAOB [0 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JlaGopatopnass pabora Ne 2. «OnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHe M pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TIPEICTABICHUS O 3apOXACHUM *KU3HU. HayuHble rUmoTe3bl BO3SHUKHOBEHHS
KU3HM Ha 3emJyie: abuoreHe3 W MaHCTepMUs. XUMHYECKas HBONIONHUSA. AOWOTEHHBIN CHHTE3
OpPraHWYECKHX  BEIIECTB W3  HEOPraHMYECKUX. OKCHEPUMEHTAIBHOE  IOATBEPKICHUE
XUMUYECKOU 3Bomtonnu. HavanbHeie sTansl Ouonornyeckoi spostonuu. ['unoreza PHK-mupa.
dopmHUpoBaHUE MEMOpPAHHBIX CTPYKTYpP UM BOSHHUKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBoMOLUA. POPMHUPOBAHUE OCHOBHBIX I'PYII KUBBIX OPTraHU3MOB.

PasButne xu3HM Ha 3emsie mo dpaM U nepuopam. Kartapxeil. Apxeiickas u
nporepo3oiickas dpbl. [lameo3oiickas spa u e€ mepuoAbl: KEMOPHUNCKHA, OPIOBUKCKHMA,
CUJIYPHUICKHM, 1€BOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHA.

Me3o30iickas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepuo/abl: MajeoreHOBbI, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.

XapakTepucTuKka KIMMara M TeOJIOTMUECKHX MporieccoB. OCHOBHBIE 3Tallbl HBOJIIOIUU
pPacTUTEILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHl W >KUBOTHBIX. l[losBiieHwme,
pacuBEeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKOro Myupa Kak OTpakeHHe 3BOJOLMU. OCHOBHbBIE CHCTEMATHUYECKHE
CPYIIIBI OPTAaHU3MOB.

OBOJIIOLMS  Y€JIOBEKa. AHTpPOIOJOrUsl Kak Hayka. Pa3BuTue mnpeacTaBiIeHU O
IPOUCXOXKICHNUN YesloBeKa. MeToibl n3yueHus: anTpornorenesza. CxoncTBa U pa3indus YeaoBeKa
Y )KUBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHUE YEIIOBEKa.



JBuwxymue cwibl  (akTopsl) aHTpororeHe3a. HaciencTBeHHass HM3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HU, U3TOTOBIIEHUE OPYAHNA Tpy/Aa, MBIIIJICHHE,
pedb.

OCHOBHBIE CTaJIUM W BETBU SBOJIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YUEIOBEK yMeEbIi,
UYenosek mnpsmoxonsamuii, YemoBek HeaHaepTalbckud, YenoBexk pasymubld. Haxonku
HCKOINIAEMBIX OCTaTKOB, BpEMs CYIIECTBOBaHHUS, 00JACTh PacIpOCTPAHEHUS, 00BEM T'OJIOBHOIO
Mo3ra, 00pa3 *KHU3HU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BPOICOUIHAS (E€BpasHiicKasi), HErpo-
aBcTpajiouiHas  (PKBaTOpHaJIbHAsA), MOHTOJIOMJHAs  (a3MaTCKO-aMepuKaHcKas).  YepTsl
MPUCTIOCOOTIEHHOCTH MPEJCTABUTENIe YEIOBEYECKUX pac K YCIOBUSIM CYIIECTBOBAHHUSI.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpauuu:

Iloptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Mumnep, I'. FOpu, Y. lapBus.

Tabmuip! u cxembl: «Bo3nukHoBeHne ConHEUHOM cucTeMbl», «Pa3Butre opraHmdeckoro
mupa», «PactutenbHas kineTka», <«OKuBoTHas kieTka», «lIpokapuotmyeckass KieTkay,
«CoBpeMeHHasl cucTeMa OpraHU4YecKoro mupay», «CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHUS
YeJIoBEeKa M 4YeJIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa IMaJEOHTOJOTMYECKHX HAaXOJI0K
MPEIKOB COBPEMEHHOrO 4YesloBeKa», «JlpeBHeilmme mroam», «/IpeBHue moam», «llepsbie
COBpPEMEHHBIE JTI01», «YenoBeueckue pacoi».

Ob6opynoBanne: Mymsbku — «[Ipoucxoxaenue uyemoBeka» (OFOCTBI  aBCTPaAJIONUTEKA,
MUTEKaHTPOIa, HeaHaepTaiblla, KPOMAHBOHIIA), CIETKH WM U300paKEHUS KaMEHHBIX OpyIuil
MEepBOOBITHOTO YeJIOBEKa (KaMHHU-YOIIEPHI, pyOusa, ckpebiia), TeOXpOHOJIOrnYecKas Tabyuiia,
KoJuieKuus «@OpMbI COXPAaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUI.

JlabopaTopHble M NpakTHYeCKHEe PadOThI:

[TpakTiaeckas padora Ne 1. «/3ydeHne HCKOMMaeMbIX OCTATKOB PACTCHUN M KUBOTHBIX B
KOJUIEKLIASIX).

DKCKypcusi «IBONIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBINA WU
KpaeBea4eCKuil My3eit).

Tema 3. OpranusMbl 4 OKPYKAKOIIAA cpeaa.

Okojorusi Kak Hayka. 3agaud M pa3fesibl dKOoJOrMH. MeToabsl 3KOJOTHYeCKUX
HcCIeA0BaHUI. JKOJOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMS  OpPraHM3MOB:  BOJAHAsl,  HA3eMHO-BO3AYIIHAs,  IIOYBEHHAs,
BHYTPUOPTaHU3MEHHAs.

Oxonoruueckue (akropel. Kmaccudukanms skogorndeckux (GakTopoB: aOMOTHUECKHE,
OMOTUYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMIepaTypa, BIXKHOCTh. DoTonepuoausMm.
[IpucnocoOneHust OpraHu3MoB K JeiCcTBHIO abnoTHYeCKHX (aKTOpoB. buomornyeckue puTMbl.

buotnyeckue  ¢dakropel. Buapl OMOTMYECKMX  B3aMMOJEHCTBHIM:  KOHKYpPEHIIMA,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koonepamus, MyTyaau3M, KOMMEHCAIU3M
(KBapTHpAHCTBO, HaXJIEOHUYECTBO). AMEHCANHM3M, HEHUTpanu3M. 3HaueHHE OWOTHYECKUX
B3aWMO/JICHCTBHI JIJISI CYILIECTBOBAHMS OPTaHMU3MOB B TIPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapAKTEPUCTHKU mnonyaanuu. OCHOBHBIE TOKa3aTelyd MOMYJISLHN:
YUCJIEHHOCTb, IUIOTHOCTh, POXJIA€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISLMU U €€ PeryIsiiusl.

JdemoncTpaumuu:

[optpetsr: A. 'ym6onpaT, K. @. Pynwe, O. ['ekkens.



Tabnuupl u cxemsl: kapta «lIpupoansie 30Hb1 3eminy, «Cpeapl 0OUTaHUS OPraHU3MOBY,
«Doronepuoausmy, «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYNSLUU
nHpy30pun-Tyhenbkn», «Ilumensre memmy.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI:

JIaGopatopnas padota Ne 3. «Moponorndeckrie 0COOEHHOCTH PACTEHUM U3 Pa3HbIX MECT
oOUTaHHS.

JIaGopatopHas pabota Ne 4. «BnusiHue cBeTa Ha poCT M pa3BUTHE YEPEHKOB KOJIEYCa.

Ipaktuyeckas padora Ne 2. «[lonc4€r MIOTHOCTH MOMYJISIIUNA Pa3HBIX BUIOB PACTCHUI».

Tema 4. Coo01ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBO  opraHuzMoB  —  OuoueHo3. CrTpykTypsl  OuolieHO3a:  BHJOBaf,
MPOCTpaHCTBEHHAs, Tpoduueckas (mumiesas). Buasr-nomuHanTel. CBs31 B OMOIICHO3E.

DKoJIoTHYecKrue cuctembl (dKocucteMbl). [loHsTHe 00 3KOocucTeMe W OHOTEOICHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLEHThl, KOHCYMEHTBI, PpEIYLECHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrHMM B 3KocucTeMe. Tpoduueckue (NMUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHbIE IOKa3aTeNd 3KOCUCTEMBI: OHomacca,
MNPOAYKIUS. DKOJIOTMYECKHE NHpaMHIbL: MPOIYKIMH, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCHUCTEM: YCTOMUMBOCTD, CAMOpETyIALus, pazButue. Cykieccus.

[lpupoanbie 3KOcHCTEMBL. ODKOCHCTEMBI O03€p M pEK. ODKOCUCTEMAa XBOMHOIO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTrE€HHBIE IKOCUCTEMBI. ATpPO3KOCHCTEMBI. YpOosKocucTeMbl. buonornyeckoe u
X035CTBEHHOE 3HAUE€HHE arpOIKOCUCTEM B YPOOIKOCUCTEM.

Bropasznoobpasue kak (akrop ycroitumBoctH sKkocucTeM. CoxXpaHeHHE OHOIOTHYECKOTO
pa3Ho0Opa3us Ha 3eMiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panurpl, coctaB U CTpyKTypa OHOChEpHI.
XKusoe BemectBo U ero QyHkmuu. OcoOeHHOCTH OMOC(hEpbl Kak TI00AIBHOW IKOCHCTEMBI.
JlunaMuueckoe paBHOBecHE U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB M OMOT€OXMMHUYECKHE IMKIIBI 3JEMEHTOB (yryiepoia, a3zoTa).
3oHanbHOCTE Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emin. AHTPOTIOTEHHBIE U3MEeHEeHUs B Orocdepe. I'mobanbHbIe
9KOJIOTUYECKHE TIPOOITEMBI.

CocyecTBoBaHue NpUpoAbl U yenoeuecTBa. CoxpaHeHHe OMOpa3sHOOOpa3Hs Kak OCHOBA
ycroitunBocTd Ouochepsl. OCHOBA pallMOHATIBHOTO YIPABICHUS MPUPOJHBIMU PECYpCaMH U HX
UCIIOJIb30BaHue. JJocTrykeHns: OMONIOTMH U OXpaHa MPUPOJIBIL.

JdemouncTpauuu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuue!l u cxemsl: «llumessie nenu», «bruoneHos: coctaB u cTpykrypa», «lIpupoaHsie
coobmectBa», «llenn mnuraHusy, «OKojoruueckas mnupamuaa», «buocdepa m yemosexy,
«JKOoCUCTeMa IIUPOKOJIUCTBEHHOIO Jiecay, «DKOCHCTeMa XBOHHOro Jjeca», «buomenos
BoloEMa», «ArponeHo3», «lIpuMepHbIe aHTPONOr€HHbIE BO3ACHCTBUS HAa HPUPOAY»,
«BaxHeiile MCTOYHMKM 3arps3HEHUs BO3JlyXa M TI'PYHTOBBIX Boa», «llouBa — BaxkHeilmas
cocrasisomas ouochepsn», «PakTopsl Aerpaganuu nousy, «llapHukoBsiii 3¢ dexTy, «DakTopsl
paanoaKkTUBHOTO 3arpsi3HeHus ouocheprn», «O0mas cTpykrypa ouochepsi», «Pacnpoctpanenue
XKHU3HU B Ouocdepey, «O30HOBBIN 3KpaH Ouocheps», «KpyroBopoT yriepoma B Ouochepey,
«KpyroBopoT azoTa B mpupoze».

Ob6opynoBaHue: MO/IeIb-aNIINKALHS «Tunuynele OMOLIEHO3bI», repbapuit
«PacturenbHble  coolmiecTBa», Kojulekuuu — «buonenos3y», «Bpemutenum — BaxKHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TrepOapuM M KOJUIEKIMHM PpAcTeHUH U  KUBOTHBIX,
MIPUHAJIEKAIUE K Pa3HBIM 3KOJIOTMYECKUM Ipynnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
®denepanuu, U300paKeHUS] OXPAaHIEMbIX BUJIOB PACTEHUH U KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA I[IPOI'PAMMELI 110 BUOJIOTMN HA
BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHIA

Cornacuo ®I'OC COO, ycrtaHaBaMBarOTCsI TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4aromuMHCs MPOrpaMM CpeIHEro o0Iero oopa3oBaHus: JINYHOCTHBIM, METAIPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType IMYHOCTHBIX pE3yabTaTOB OCBOCHHUS TpeaMera «BHONOTHS» BBIIEICHBI
CIIEJYIOIIME  COCTABIIAIOLIME: OCO3HAHHE OOY4YalOIIMMHUCS  POCCUHCKOM  TpakJaHCKOU
UACHTUYHOCTH — TOTOBHOCTM K CAaMOPA3BHUTHIO, CaMOCTOSITEJIBHOCTH W CaMOOIPEICIICHHIO,
HaJIMYMe MOTHBAllMU K OOYYEHUWIO OWOJOTHH, IEJICHANPABICHHOES pa3BUTHE BHYTPEHHHX
yOeXKIeHUIM TUYHOCTH HAa OCHOBE KJIFOUEBBIX IEHHOCTEHW M MCTOPHUYECKUX TPATUIMHA pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOy4aromuxcs pPYyKOBOACTBOBATHCS B
CBOCH  JESATENBPHOCTH  IICHHOCTHO-CMBICIIOBBIMH ~ YCTaHOBKaMH, IPHCYIIUMH  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HaJWMYMEe OKOJOTHYECKOrO IPABOCO3HAHUSA, CIOCOOHOCTH
CTaBHTBH IIETTN U CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS mpeamera «BHOOrus» NOCTUTaloTCs B EIMHCTBE
y4eOHOI M BOCHUTATEIBHOW AESITEIBHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCHUHCKUMHU
COLIMOKYJIbTYPHBIMHU, HUCTOPUYECKHMHU U JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, PUHSATHIMH B
o0ImiecTBe MpaBWIaMH M HOPMAaMM MOBEIEHHS M CIIOCOOCTBYIOT IpOLIECCAaM CaMOIIO3HAHMS,
CaMOBOCTIUTaHHSI M CaMOPA3BUTHS, PAa3BUTUS BHYTPEHHEH MO3MIMHU JIMYHOCTH, MAaTPUOTHU3MA,
YBOKCHHS K 3aKOHY M IPAaBOIOPSJIKY, YEIOBEKY TPyAa W CTapIIeMy HOKOJCHHUIO, B3aUMHOTO
YBOKEHHs, OEpeKHOro  OTHOWIEHMS K  KYJIbTYpHOMY  HAacleIUI0 W TPaTulMsIM
MHOTOHalIMOHAJIBHOTO HapoAa Poccuiickoi denepanunn, NpUpOAE U OKPYKAIOIIEH Cpelie.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHS YU4EOHOTO mpeamMeTra «BbHonorus» MOKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEU
MO3WIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHCHTAIlH, TIO3UTHUBHBIX BHYTPEHHHUX
yOeXKIeHUH, COOTBETCTBYIOLIUX TPAAUIMOHHBIM LIEHHOCTSIM POCCHHCKOro  0OlecTsa,
pacimmpeHue KU3HEHHOTO OIBITa M ONbITa JEITEIBHOCTH B IMPOLECCE Pear3alii OCHOBHBIX
HaTPaBJICHUN BOCITUTATEIBHON JESITETLHOCTH, B TOM YHUCIIC B YACTH:

1) rpaaaHCcKOro BOCIUTAHMS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIUM  OOyYAromerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0 O0IIeCTBa;

OCO3HAaHHE CBOUX KOHCTUTYLMOHHBIX IIpaB M OO0SM3aHHOCTEH, yBa)keHHE 3aKOHA U
MPaBOTIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATCILHOCTH MPU CO3MAHUH YIEOHBIX MPOEKTOB,
peleHnn yu4eOHbIX U MO3HABATEIbHBIX 3a71a4, BHITIOJHEHUH OMOJIOTHYECKUX IKCIICPUMEHTOB;

CHOCOOHOCTh  OTPENEeNATh COOCTBCHHYIO TO3HMIMIO 110 OTHOUICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE  YYUTBHIBATh B  CBOMX JICHCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHYSI JIFOJICH ¢ Pa3HBIMH YOSKICHUSMH, KYJIbTYPHBIMH IEHHOCTSIMH U COIHAIIBHBIM
MIOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS Y4eOHBIX,
MO3HABATENbHBIX U MCCIENOBATENIbCKUX 33/1ad, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTITIOHEHTOB TMPHU 00CYKICHUH CTIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOU N€ATEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTHh POCCUNUCKON TPAKIAHCKON UIEHTUYHOCTH, MATPUOTU3MA, YBAXKECHUS K
CBOEMY HAapoJay, YyBCTBa OTBETCTBEHHOCTH Iepes PoanHOM, ropioctu 3a CBOM Kpail, CBOIO
Ponuny, cBOH SI3BIK M KYJIBTYPY, MPOILJIOE M HACTOAIIEE MHOTOHALIMOHATIBLHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHONIICHWE K NPUPOAHOMY HACJICAWI0 W TAMSATHUKAM TIPUPOJIBI,
JOCTH>KEeHHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCHUMCKUX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE
OMOJI0TUY, TOHUMAaHUsI 3HAY€HHs OMOJIOTHH B MTO3HAHWHU 3aKOHOB MPUPOIBL, B KH3HU YEJIOBEKa U
COBPEMEHHOT'0 00IIECTBA;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTH K CIY>KE€HHUIO U 3anmuTte OTeduecTBa, OTBETCTBEHHOCTh
3a ero Cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE AYXOBHBIX IEHHOCTEW POCCUIICKOT0O HAPO/a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHHE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM PpOAMUTENSIM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATHSA LIEHHOCTEW CEMENHOM >KM3HU B COOTBETCTBUU C TPAJULUAMH HAapOJOB
Poccuu;

4) 3cTeTH4eCKOro BOCIMTAHUS:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHHIA;

MMOHUMAaHUE SMOITMOHAIIBHOTO BO3ACHCTBUS KUBOM MPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAXEHUIO B PAa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE NPOSBIATH
KauecTBa TBOPUYECKOM JINYHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMUPOBAHUSL  KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOI0 0JIArONOJTYYHS:

MOHMMAaHKE U pealn3anus 30poBoro u 0e30macHoro odpasa >KU3HU (30pOBOE MUTAHHE,
coOJIoieHHe TUTHEHUYECKHUX MPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perynspHass ¢u3NYecKas aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHWE LEHHOCTH TMPAaBWJI UHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30macHOro
MOBEJICHUS B CUTYyallUsIX, YIPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJICHUS alIKOTOJIf,
HapKOTHKOB, KypeHUs);

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JAESATEIBHOCTH TEXHOJIOTMUYECKON U COLMATIbHOM HAMPABIEHHOCTH,
CIIOCOOHOCTh ~ MHMIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO  BBINOJHATH — TaKyro
NEATEIbHOCTD;



UHTEpEC K Pa3jInYHbIM cepaM NpoPecCHOHAIBHON IesTeIbHOCTH, YMEHHE COBEpLIAThH
0CO3HaHHBIHM BbIOOp Oynymeit npodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEU
KU3HU;

7) 3K0JI0rM4eCKOro BOCIUTAHMA:

HKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHUE K MPHUPOJIe KaK MCTOYHHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIeCTBOBAaHUS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYJIBTYphl: HMPUOOpPETEHHE OIbITa IJIAHUPOBAHUS
MIOCTYIIKOB M OLEHKH UX BO3MOXKHBIX IMOCJIEICTBUMN AJI OKPYKaIOILEel Cpeibl;

0CO3HaHME ITI00ANBHOrO XapaKTepa 3KOJIOrMYeCKUX Npo0seM U MyTel UX peLeHus;

CIIOCOOHOCTB UCHOJIb30BaTh NpUOOpeTacMble MPU U3YUYEHUU OMOJIOTMM 3HAHUS U YMEHUS
IpU pEUIeHUU NpoOJieM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOINOIB30BAHUEM (COONIIOAEHHE
IIpaBWJI TIOBEJIEHUS B NPUPOJIE, HANPABICHHBIX HAa COXPAHEHHWE PAaBHOBECUS B 3KOCHCTEMAX,
OXpaHy BUJIOB, IKOCHCTEM, OHOChEpHI);

aKTUBHOE HENpUATHE IEHCTBUH, NMPUHOCALIMX Bpel OKpYXKaIoLled NpUpOIHON cpere,
YMEHHUE MPOTHO3MPOBATH HEOJIATONPHUATHBIE HKOJOTHYECKHUE MOCIEACTBHS MPeIPUHUMAEMbIX
JEUCTBUM U MPEAOTBPAILATD UX;

HaJIM4YME PAa3BUTOTO SKOJIOTMYECKOIO MBIIUICHUS, SKOJIOTMYECKON KYNbTYphl, OIbITA
JEATENBHOCTH  DKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHUS PYKOBOJACTBOBATbCS HMMH B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOM M COLMAIBHOM IpakTHKEe, FOTOBHOCTH K Y4YacTHIO B
MIPaKTUYECKON AESITEIBHOCTH IKOJIOTMUECKON HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAaykKM M OOIIECTBEHHOW TNPAKTUKH, OCHOBAaHHOIO Ha JAMalore KyjiabTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3IKOBOM U YMTATENILCKOW KYJIBTYphl KaK CPe/ICTBA B3aUMOJEHCTBUS
MEXY JIFOJIbMU U TIO3HAHMS MUPAa;

MMOHMMAaHHE creuu(UKy OUOJIOTMM KaK HAayKd, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHNU LEIOCTHOTO MPEACTABICHUs 00 OKpY’KaroIleM
MHpe KaK O eIMHCTBE MpPUPOJIBI, YelIOBeKa U oO0IecTBa, B TMO3HAHWU NPUPOIHBIX
3aKOHOMEPHOCTEN U peIIeHUH ITPOOJIeM COXPAHEHUS IPUPOIHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH Ui COBPEMEHHOW LMBUIM3ALMU: 00ecreueHus
HOBOI'O YPOBHSI Pa3BUTHsI MEIMLIMHBI, CO3/aHHME NEPCIEKTUBHBIX OMOTEXHOJOTUMN, CIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, IIOUCKA MMyTeH BBIXOJA U3 INI00ATBHBIX
9KOJIOTHYECKUX MPoOIeM 1 0OecrieyeHus nepexoaa K yCTOWYMBOMY pa3BUTHIO, PALIMOHATBHOMY
HCIIOJIb30BAaHHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IaPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKMX 3HAHUM B LIEJSAX MOBBIMIEHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH ()YHKIIMOHAJILHOU
rPaMOTHOCTH 00y4JaroIuxcsi, PopMUPyeMOii Py N3yICHUU OMOJIOTUH;

NIOHVMMAHHME CYIIHOCTH METOJOB IIO3HAHUS, HCIOJB3YEMBIX B ECTECTBEHHBIX HAYKax,
CHOCOOHOCTH HCHOJB30BAaTh IMOJy4aeMble 3HAHUS I aHalIW3a W OOBSICHEHHS SBICHUH
OKpY’KaloIIero MHUpa M TPOUCXOASAIIMX B HEM HM3MEHEHUH, yMEHHE JelaTb OOOCHOBaHHBIE
3aKJIFOYEHHsST Ha OCHOBE HAy4YHbIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LENbI0 MOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl peIIeHUs
po6JIeM B pealibHbIX KU3HEHHBIX CUTYalUsX;



OCO3HAaHUE IEHHOCTH HAYYHOH NESATEIBHOCTH, TOTOBHOCTH OCYILECTBISATH NMPOCKTHYIO H
HCCIIEI0BATENILCKYIO JeATENbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
aKTMBHOMY TIOJy4CHUIO HOBBIX 3HaHMW IO OHOJOTMM B COOTBETCTBUH C >KU3HCHHBIMH
NOTPeOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHUS y4eOHOro mpeameTa «bBHOJOTHS» BKIIOUYAIOT:
3HAYMMbIC 11 (DOPMHUPOBAHHMS MHUPOBO33PEHUS OOYYAIOMIMXCS  MEKIUCIUTUTMHAPHBIC
(MexXIIpeIMEeTHBIE) 00IIeHAYYHbIE TTOHATHUS, OTPaXKAIOIIHe 11eJIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crieliuKy METOJIOB IMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHUS,
SBJIEHUE, TPOIECC, CHUCTeMa, HAay4yHBIH (akT, MPHUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIEAOBaHNUEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JAPYruX), YHHBEpPCAIbHbBIE
yueOHble JeHCTBUS (II03HAaBAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00ECIeUnBaOIINE
(¢hopMupoBaHre (QYHKIMOHAIBHON T'PaMOTHOCTH U COLMANLHOM KOMIIETEHLMH O0ydYaroIuxcs,
CIIOCOOHOCTH oOyJaronmxcs WCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHBIC,
MHUPOBO33PEHUECKUE 3HAHMUS M YHUBEpPCAJbHBIE Yy4eOHBIE JEUCTBUS B IIO3HABATEIBHOW U
COLIMATILHON MPAKTHKE.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS IMPOrPaMMBI CPEIHEro o0Iero oOpa3oBaHUs
JTOJIKHBI OTPa’KaTh:

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30BbI€ JJOrHUECKHE JEeHCTBUA:

CaMOCTOSITENIbHO (pOopMynUpoBaTh W aKTyaJU3upoBaTh MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIONBb30BaTh TP OCBOGHWM 3HAHMM TPUEMBI JIOTUYECKOTO MBIIUICHUs (aHanIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIIeHHUs), PaCKPHIBATh CMBICT OHOJIOTHYECKHX
MOHSTHIA (BBIIETATH HX XapaKTEePHbBIE MPU3HAKY, YCTAHABINBATE CBSI3H C APYTUMU TOHATHIMH);

OTIPENIEeTIATh LENU JeATEeIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HUX JOCTHKCHHS,
COOTHOCHUTH Pe3yJIbTaThl IEATEILHOCTHU C MIOCTABICHHBIMH LIETSIMU;

WCIIOJIb30BaTh OHMOJOTHYECKHE TOHITHS ISl OOBSICHEHHS (DaKTOB W SIBICHUU IKHBOU
MIPUPOJIBI;

CTPOUTHh JIOTUYECKUE pacCyKAeHHs (MHIYKTHBHBIC, JACAYKTUBHBIC, IO aHAJOTHH),
BBISIBIIATh 3aKOHOMEPHOCTU W TPOTHUBOPEUMSI B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUCHUS;

MIPUMEHATh CXEMHO-MOJIENIbHBIE CPEJCTBA JUIsl MPEJICTABICHUS CYILIECTBEHHBIX CBSI3€U U
OTHOIIEHUN B M3Yy4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUYHI pPa3HOTro poja,
BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IUIAH PEUICHHs TPOOJIEMBI C YUETOM aHAIN3a UMEIONINXCS MaTepUAIbHBIX
1 HeMaTepuajIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIIBHOCTh, OLIEHWBATh COOTBETCTBHE PE3YJbTATOB LIEISM,
OIICHUBATh PUCKHU MOCJIECACTBUI IESITEIILHOCTH;

KOOPJIUHUPOBAaTh M BBINOJIHATH PAa0OTy B YCIOBHUSIX pPEalbHOTO, BHPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE Al CTBHS:



BJa/IeTh HaBBIKAMH y4EOHO-HCCIIEOBATENBCKON U MPOEKTHOU J1€ATEeIbHOCTH, HAaBbIKAMU
paspeleHus npodseM, CrocOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHNs IPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJJOB IMO3HAHUS;

WCIIOJIb30BaTh PAa3JMyYHbIe BHUABI ACSATENLHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHHIO B yUEOHBIX CHUTYaIMsIX, B TOM YHCJE TpU
CO31aHUU YYEOHBIX U COLIMATIBHBIX MPOEKTOB;

(hopMUpOBaTh HAYYHBIA THI MBIIUICHUS, BIAACTh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBBIMU
MOHSATUAMH U METOJIAMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pPA30BATEIBLHON NEATEIBHOCTH M
KU3HEHHBIX CUTYAIHsIX;

BBISIBJISITH  [IPUYMHHO-CJIEACTBEHHbIE CBS3M M aKTyaJlM3UpOBaTh 3ajJady, BbIIBUIATh
TUNOoTe3y €€ pelIeHHs, HaxOAUTh AapryMEHThl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3a/1aBaTh apaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh MOJYYEHHbIE B XOAE pEUIeHHs 3adaud pe3yiabTaTbl, KPUTUYECKU
OILICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHSIM, OIICHUBAThH MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH II€JICHAIIPABICHHbIN MOUCK MEpeHoca CPEeACTB M CIIOCOOOB JIEHCTBUS B
npodeccuoHANBHYIO Cpeay;

yMETh TMEPEHOCHTh 3HAaHWs B TMO3HABATEIbHYHD U  MPAKTUYECKYH  00JacTH
KHU3HEICSATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJEH, TpeajiaraTh OPUTHHAIBHBIC TMOJIXOJbI U PEIICHUS, CTaBUTh
po0OJIeMbl U 3a/1a4H, TOMYCKAOIIUE AIbTEPHATUBHbIC PEIICHHUS.

3) padora ¢ nngopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(popmanuu (Tekcte yueOHOro mocoows,
HAy4YHO-TIOMYJISIPHOM JUTEepaType, OMOJIOTMYECKUX CIIOBApsX U CIIPAaBOUYHUKAX, KOMIIBIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHAIM3UPOBATh WHGPOPMAIUIO Pa3IUYHBIX BUIAOB U (opm
MIpe/ICTaBICHUS], KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HETIPOTUBOPEUYUBOCTD;

(dbopMynupoBaTh 3ampochl W MPHUMEHSTh pa3jNYHble METOAbl NpHU IMOUCKEe U OoTOOope
OuosIornuecKo HHpopMaIru, He0OXOIUMOM JIJIsl BEITIOJIHEHUS YIEOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HCHOJB30BaHUS MHGOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIbHYIO (OpPMY TPEACTaBICHHUS OHOJIOTHYECKON
nHpopMmanuu (CXemsbl, TpapuKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTOe);

UCIOJb30BaTh HAYYHBIH S3bIK B KauecTBE CpPEACTBa MpH paboTe ¢ OHOIOrMYecKOi
nH(popManuen: NpUMEHITh XUMUYeCcKue, (PU3MUecKre M MaTeMaTU4eCKUue 3HAaKH U CHUMBOJIBI,
¢dbopMynbl, abOpeBHaTypy, HOMEHKIATYpY, HCIONb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIIISIIHOCTH;

BJIaJIeTh HABbIKAMU pACIO3HABaHUS U 3alMThl HUHOpManuu, HWHGOPMALUOHHON
0€3011aCHOCTH JIMYHOCTH.

OBi1aieHNe YHMBEPCAJIbHBIMU KOMMYHHKATHUBHBIMH A€ CTBUSIMM :

1) oOmenme:

OCYIIECTBISITh KOMMYHUKAIIMA BO BCEX cepax >KU3HH, aKTUBHO y4aCTBOBATh B JHUAJIOTE
WIM JUCKYCCHM IO CYLIECTBY 00CYXJIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BbICKA3bIBaTh
CY)KJCHHSI OTHOCHTEIBHO BBIMOJIHEHUS TpeiaracMoil 3aJaud, Y4YUThIBATb HMHTEPECHl H
COTJIaCOBAaHHOCTH MO3UIUHN IPYTrUX YYaCTHUKOB JAMATIOTA WIH JUCKYCCUN);



pacrno3HaBaTh HeBepOalbHbIE CpEJCTBAa OOIIEHUS, NOHMMAaTh 3HAYEHUE COLMAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOH(PIUKTHBIX CUTYaIUi, YMETb CMAr4aTh KOH(DIUKTH U
BECTU NIEPETOBOPHL;

BJIaJIETh PA3JIMYHBIMU CIIOCOOaMM OOILEHHMsST M B3aMMOJAEHCTBHSI, MOHMMATh HAaMEPEHUS
JPYTUX JIO/IeH, MPOSBIATh YBRKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (hopme
(hopMyIHPOBATH CBOU BO3PAKCHUS;

pa3BEPHYTO M JIOTMYHO M3JIararb CBOIO TOYKY 3pPEHUS C MCIOJIb30BAHMEM S3BIKOBBIX
CPEACTB.

2) coBMecTHasA 1eATeJIbHOCTD:

[IOHUMAaTh M MCIIOJIb30BaTh NPEUMYIIECTBA KOMaHIHOW M MHIMBHYaJbHON pabOThl MpU
pemeHn OGMOJIOrHYecKor po0IeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIOBBIX
(hopM B3arMOICUCTBHSI IPU PEIICHUH YIeOHOM 3a1a4H;

BbIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH € y4y&€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJ10TO 4JieHa KOJIIEKTHUBA;

IIPUHUMATh LEJIH COBMECTHOM JEATEIBHOCTH, OPIraHHU30BBIBAaTH M KOOPIWHUPOBATH
JEUCTBUA MO €€ NOCTMIKEHHIO: COCTAaBJATH IUIAH JAEHUCTBHUM, PACIpPENENATh POJIH € YUETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOI pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KaKIOI0 y4aCTHHKA KOMaHJbl B OOLIUI pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE INIPOEKTHI, OLCHMBATh WICH C MO3ULIHMHA HOBHU3HBI, OPUTHMHAIBHOCTH,
MIPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBISATh IO3UTUBHOE CTPATETMYECKOE TIOBEJEHHWE B PAa3JIMYHBIX CUTYyalMsX,
HPOSIBJIATH TBOPUYECTBO M BOOOpaXKeHHE, ObITh MHULIUATUBHBIM.

OBiajgenne yHMBepCaJIbHBIMHU PeryJIsiTHBHBIMY ICHCTBUSIMH

1) camoopranusanus:

UCIOJIb30BaTh OMOJOrMYECKUE 3HAHUS [UIs BBIABICHHS HPOOJEM U HX pELICHHUS B
KM3HEHHBIX M YUYEOHBIX CUTYalLIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI LI€JIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M INOCTYNKax IO OTHOLICHUIO K JKUBOM NPUPOJE, CBOEMY 3I0OPOBBIO U 30POBBIO
OKPY’KAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIISATh MO3HABATEJIbHYIO JAEATEIbHOCTb, BBIABIATH NMPOOJIEMBI,
CTaBUTh M (OpMyIupoBaTh COOCTBEHHBIE 3aJayl B 0Opa30BaTENbHOM JESATEIBHOCTH U
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSTENIBHO COCTABJIATH IJIAH PELICHUs MPOOJIEMBI C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupATh paMK1 y4eOHOro IpeJMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

cHocoO0CTBOBATH (POPMUPOBAHMIO M TPOSIBICHHUIO IMIMPOKOM 3pYyIUIIMU B pa3HBIX 007acTIX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B AESTEIBHOCTb, OLICHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;



BJIaJIeTh HaBBIKAMU [103HABATEJIbHON Pe(IIEKCUU KaK OCO3HAHUS COBEpLIAEMbIX NeHCTBUI
Y MBICIMTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, HCIIOIB30BATh MPUEMBI pedieKcun
JUTSL OLIGHKU CUTYalluH, BEIOOpA BEPHOTO PEILICHHS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHUS 0 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apI'yMEHTBI JPYTUX IIPHU aHAIU3€ PE3YJIbTATOB JAEATEIbHOCTH;

3) npuHsATHE ce0sA M APYTUX:

[IPUHUMATD ce0sl, HOHUMasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apI'yMEHTBI APYTUX IPU aHAIU3E Pe3yJIbTaTOB JI€ATEIbHOCTH;

IIPU3HABAThH CBOE MPABO U MPaABO JPYTUX Ha OIINOKHY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4ejaoBeka.

IHNPEIMETHBIE PE3YJIbTATbBI

[Ipenmetnsie pe3ynbraThl ocBoeHHs mporpammbl COO mo Ouosnoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue st yueOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHUS U
crocoObl JeHCTBUH 1O OCBOEHMIO, WHTEpHpETalMM W NpeoOpa3oBaHUIO 3HAHWM, BUABI
JEeSITETLHOCTH TIO MOJYYSHUI0O HOBOTO 3HAHUS M MPUMEHEHHMIO 3HAHMM B Pa3JIMUHBIX Y4EOHBIX
CUTyallusiX, a TaKK€ B pEaJbHBIX >KU3HEHHBIX CHUTYyallUsX, CBS3aHHbIX ¢ Owuosorueil. B
IIporpamMme MpeaMeTHbIE Pe3yJIbTaThl IPEACTABIIECHbI 110 FoaM 00y4eHusl.

[IpenmetHsle pe3ynbTaThl OCBOCHMs ydeOHoro mnpenmera «buonorus» 6 10 knacce
JOJDKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTMH B CHCTEME HAay4YHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTHUHBI MUpa U
Hay4HOI'O0 MUPOBO33PEHUS, O BKJIAJIe POCCUICKUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosioruu, pyHKIIMOHAIEHONW T'PAaMOTHOCTH YeJlOBeKa JUIsl pellieHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpPKaHUE OMOJOTMUECKUX TEPMUHOB M MOHATUM: JKHU3Hb, KIIETKA,
opraHusM, MeTa0onau3sM (0OMEH BeIeCTB M IPEBpallleHHe HHEpPruu), TIOMeocTa3s
(camoperynsuusi), yYpOBHEBas  OpraHM3alMs  JKUBBIX  CHUCTEM, CAMOBOCIPOU3BEJICHUE
(penpoayKIys), HacJIeICTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u31araTb OHOJOTMYECKHE TEOpUM (KJIETOYHAas, XPOMOCOMHas, MyTallMOHHas,
LIEHTpaJibHasl JlorMa MoJIeKyJsspHOM Ounosiorun), 3akonbl (I. Mennens, T. Moprana, H. W.
BasunoBa) u yueHus (0 meHTpax MHOT0oOpasus U MPOUCXOXKIEHUS KyIbTypHbIX pactenuid H. 1.
BaBuiosa), onpenensTh rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHME BJaJIeTh METOJaMH HAay4yHOTO MO3HAaHUS B OMOJOTMU: HAaOIIOACHHE U ONHMCAHUE
KMBBIX CHUCTEM, IPOLIECCOB M SIBICHHMH, OpraHM3alds M IPOBEJCHHE OHOJIOrHYECKOro
9KCIIEPUMEHTA, BBIABM)KCHHUE THUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTU MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJIyYEHHBIX PpEe3Yy/lbTaTOB, HCIOIb30BAHHBIX HAYYHBIX MOHITHM,
TEOPH U 3aKOHOB, YMEHHUE JI€JaTh BbIBO/IBI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATH CYHUIECTBEHHbIE IIPU3HAKU BHUPYCOB, KJIETOK IIPOKAPUOT U 3YKAPHUOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLECCOB: 0OMEHa BEILIECTB U
IpEeBpaIlleHUs] PHEPTUU B KJIETKE, (POTOCHHTE3a, IIIACTUYECKOTO M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEW03a, OIJIOJIOTBOPEHMSI, PA3MHOKEHUSI, UHAUBUAYAIBHOTO Pa3BUTUS
opranu3ma (OHTOTEHE3);

YMEHHUE NPUMEHSTH MOJIyY€HHbIE 3HAHUS JJIi OOBSICHEHUS! OMOJOrMYECKHX MPOLIECCOB U
SIBIICHUM, JJIS1 IPUHATHS MPAKTHYECKUX PEIICHUH B TIOBCEAHEBHOM KU3HU C LENBI0 00eCTIeUeHHsI
0€30I1aCHOCTH CBOEr0 3JI0POBbS U 3/I0pOBbsSl OKPYKAIOLIUX JIIOJEH, COOIIOEHUsI HOPM



IrPaMOTHOTO TOBEJEHUS B OKpY)KalIlled MNPUPOIHON cpene, MOHUMaHUE HEOOXOIUMOCTU
WCHOJIb30BAHUS JOCTHKEHUH COBPEMEHHOW OMOJOrMM M OMOTEXHOJIOTHUH NIl palMOHAIbHOIO
MIPUPOJIOTIONIE30BAHHS;

YMEHHME pellaTh D3JEeMEHTapHble TI'e€HETHMYECKHE 3aJaud Ha MOHO- U AUTHOpHUIIHOE
CKpEeIMBaHKE, CLIETUICHHOE HAClIeIOBAaHUE, COCTABIATh CXEMbl MOHOTMOPHUIHOIO CKpPEIIMBAaHUS
JUTS TIpeICKa3aHysI HAaCJIeOBAaHUs PU3HAKOB Y OPTaHNU3MOB;

YMEHHE BBINIOJIHATH Ja0OpaTopHble M MpakTHYecKue padoThl, coOMIOAaTh MpaBuia MpU
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHYECCKH OLEHUBATh M HHTEPHPETHPOBATH HHMOPMAIMIO OHOIOTHYECKOTO
CoJlep)KaHUsA, BKIIIOYAIOIIYIO TICEBJOHAYYHbIC 3HAHHS W3 Pa3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOi MH(OpMAINK, HAYYHO-TIONYJISIPHBIE MaTEpUabl), STHYECKUE ACTIEKThI COBPEMEHHBIX
uccieoBaHui B OMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
OMOJIOTHYECKYI0 HMH(POPMALMI0 W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIH30BATh
MTOHSATUHHBIN anmapaT OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUs YydeOHoro mnpenmera «buonorus» 6 11 knacce
JIOJDKHBI OTPKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MecTe W POJM OUOJIIOTUM B CUCTEME HAaY4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4YHOTO MUPOBO33PEHUS, O BKJIaJIe POCCUMCKUX U 3apyOEeKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
6uosioruu, PyHKIIMOHAIEHONW T'PAaMOTHOCTH YeJlOBeKa JUIsl pellieHHs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpBIBaTh COIeP)KaHNEe OMOJIOTHYECKUX TEPMUHOB U TIOHSTHI: BUJI, TIOTYJISIIIHSA,
reHoGOH, DSBOJIONMS, JBIKYIIHE CHIbl ((AaKTOpBI) SBOJIOIHMH, TMPUCIIOCOOTICHHOCTD
OpPraHu3MOB, BHUJ000pa30OBaHHE, OSKOJOTHYECKHE (PAKTOPHI, DKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, IEMTU MMUTaHHs, YKOJIOTHYECKasi TMpaMuIa, OMoreoreHos, onocdepa;

yMEHHME Wu3JIaraTh Owuosoruueckue Teopuu (dBonronuoHHas Tteopus Y. JlapsuHa,
CHUHTETHYECKasi TEOPHs IBOJIOIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojbiieBoro cxoacrsa K. M.
bapa, uepenoBanus riaBHbIX HarpaBieHud u nyted somonuu A. H. CeBepuoBa, yuyeHUs o
6uoctepe B. U. BepHanckoro), onpenemnsaTh rpaHULIbl UX TPUMEHUMOCTHU K KHUBBIM CHCTEMaM;

yMEHHUE BJaJeTh METOAaMH HAYYHOTO TIO3HAHHUS B OMOJIOTWHU: HAOIIOJCHHE M OIMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus U MPOBEJCHHE OHOJIOrHYecKOro
HKCHEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIYy HCCIEeIyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE TONYYEHHBIX pPE3yJIbTaTOB, HCIOJIB30BAHHBIX HAYYHBIX IOHITHH,
TEOpUH U 3aKOHOB, YMEHHUE JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YIIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKH CTPOCHUS OMOJIOrMYECKUX 0OBEKTOB: BUJIOB,
TOYJISIIIAM, TPOAYIEHTOB, KOHCYMEHTOB, pEAYICHTOB, OHOTEOIEHO30B W OKOCHCTEM,
OCOOCHHOCTM  NPOIECCOB:  HACIEACTBEHHON  H3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BU000pa30BaHusl, MPUCTIOCOOIIEHHOCTH OPraHU3MOB, JCUCTBUS 3KOJOIMUYECKHX (PaKTOPOB Ha
OpraHU3MBbl, IIEPEHOCA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAaX, aHTPONOIeHHBIX U3MEHEHUN
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMUYECKHUX IHUKJIOB B
ouocdepe;

yYMEHHE MPUMEHSTH MOJIyYeHHbIE 3HAHUS JJIsl OOBSCHEHUS] OMOJOTHYECKHX IMPOILIECCOB U
SIBJICHUM, JJI IPUHATHS IPAKTUYECKUX PEIICHUH B IOBCEAHEBHOM XKHU3HU C IEJIbI0 00eCTIeUeHHS
0€30MIaCHOCTH CBOETO 37I0POBbSI M 3/I0POBbSI OKPYKAIOIIMX JIIOJIEH, COONIONEHUS HOPM
IrPaMOTHOTO TOBEACHHUS B OKpY)KalOIIEeW MPUPOJHON cpele, MOHMMaHUE HEOOXOJUMOCTU



WCIIOJIb30BaHUS JOCTHXKEHUI COBPEMEHHOI Ouoaorun TUTSE paIoHaIbHOTO
MIPUPOIOTIONB30BAHUS;

YMEHHE pEIIaTh JJICMCHTApHBIC OMOJOTHYECKHE 3a7add, COCTaBIATh CXEMBI IEepeHOCca
BEIIECTB U SHEPTUU B IKOcUCTEeMax (LIEMHU MUTaHUA);

YMEHHE BBIMIOJIHATH Ja0OpaTOpHbIE M MpaKTHUecKue padoThl, cOOMOAaTh MpaBuia MpU
paboTe ¢ yueOHBIM 1 J1a00paTOPHBEIM 000PYyI0OBAHHEM;

YMEHHE KPUTHUYECKHU OLIEHWBAaTh M HUHTEPIPETHPOBATH WH(GOPMAIHUIO OHOJIOTHYECKOrO
CoJlep>KaHus, BKIIIOUYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOW HH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpHBaTh TJIOOATbHBIC
JKOJIOTHYECKHE MPOOJIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MTO3UITHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMoJoruYecKyl0o HH(pOpPMAIMI0 W3 HECKOJBKUX HMCTOYHHUKOB, TPAaMOTHO HCIOIB30BaTh
MOHATUMHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HanmeHoBaHHe pa3aeioB M TEM nudpoBbIe
Ne ni/m P KonTpoabnsbie | IlpakTHnuyeckue (ubp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
bu6anoreka LIOK
1 b 2 .
HOTOTHA faK Hayka 0-5 https:/m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMEBI U UX OpraHU3aIus 1 bubmmorexa [OK
p H https://m.edsoo.ru/7f41c292
3 XUMHYECKHUM COCTaB M CTPOCHHE KIIETKH 8 1 bubmorexa HOK
P https://m.edsoo.ru/7f41c292
bubmmoreka [JOK
4 XK
HSHEICATCIILHOCTD KICTIH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOkeHNE 1 MTHAMBUAYaJIbHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTb U UBMEHUYUBOCTh g 15 bubnuorexa [JOK
Opra’Hu3MoB ’ https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 1 bu6anoreka LIOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bu6anoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 4




11 KUIACC

Kogn4yecTBO 4acosB DJIeKTPOHHBbIE
HanmMmeHoBaHHMe pa3aeoB H TEM nudpoBbIe
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcbl
bu6mmoreka [IOK
1 C) §) 1
BOTOUMOHHAA DHOTIOTHA ? https://m.edsoo.ru/7f41cc74
) BoO3HHUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnnoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"ou3Mel 1 OK aromas cpena 5 1 bubmmorexa [OK
p pyzaiom pea https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo00 9 1
00011[eCTBa U DKOJIOTHUYECKHUE CHCTEMBI hitps:/m.cdsoo.ru/741ccT4
bubmuorexa [IOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 2.5




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

buonorus, 10 kmacc/ Ilonomapésa N.H., Kopamnosa O.A., Jlonmwmaa T.E. u npyrue; nox
penaknueit [lonomapénoit 1.H., O0miecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
Wznarensckuii uentp «BEHTAHA-I'PA®y»; AximonepHoe obiectBo «3aaTenscTBo
«IIpocsemenue»

Bbuonorus, 11 knacc/ [Tonomapésa N.H., Kopannosa O.A., Jlommnuna T.E. u ngpyrue; noa
penakuueit [Tonomapéroit M.H., O61mecTBO ¢ OrpaHU4eHHONW OTBETCTBEHHOCTBIO
Wznarensckuii uentp « BEHTAHA-I'PA®y»; AxumonepHoe obmiectBo «M3aaTenbcTBo
«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

YMK Tlonomapésa U.H., Kopaunosa O.A., Jloumnuna T.E. u apyrue; o peaaxiueii
ITonomapéroit 1.H.

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HMHTEPHET
bubmuorexa [IOK
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