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|I. Komiuiekc OCHOBHBIX XaPaAKTEPUCTHUK NPOTrpaMMbI

1.1 IMosicHUTEIbHAA 3AIUCKA

Jlannast paboyast mporpamMma JOMOJIHUTEILHOr0 00pa3oBaHus paccynTana Ha 1 roj oOyueHus U cocTaBieHa Ha 34 yaca B roa (1 yac B Hezeno).

[IporpamMma cocraBiieHa Ha OCHOBE CJIENYIOIIMX HOPMAaTUBHBIX TOKYMEHTOB:
1) ®enepanbHOro 6a3MCHOTO Y4eOHOTO MIIaHa sl 00pa30oBaTeIbLHOTO yupexkaeHus Poccuiickoit denepanun
2)denepanbHOTO roCyIapCTBEHHOIO CTaHIapTa OCHOBHOTO 00111ero 00pa3oBaHus (YTBEPKICH MPUKa3oM MHUHUCTEPCTBA 00pa30BaHUs H HAYKH
Poccuiickoit @eneparuu ot 17 gexadpst 2010 . Ne 1897).
3) 3akona Poccutiickoii @eaepannn «O06 oOpazoBaHum» (CTaThs 7).
4)«BHeypouHas IesITeIbHOCTD MIKOJIBHUKOBY. MeTOIuUeCKuit KOHCTPpYKTOp: mocodue s yuurens/J[.B.I'puropses, [1.B.Crenanos. M.: IIpocseienue,
2011(cTanmapTsl BTOPOTO MOKOJIEHHMSI)

[Ipu cocTaBiieHnH TPOrpaMMBbI UCIIOJIL30BAJICS MPOEKT IPUMEPHON OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl 00IIIEr0 00Opa3oBaHHUS.

AKTYaJIbHOCTh MPOrpaMMbl YMEHHUsI pelIaTh 3aJla4d 10 OMOJIOTMH BO3PACTAaeT B CBs3M ¢ BBelAeHHWeM EI'D mo Omosioruu, a Takxke ¢ TeM, 4TO
HE0oOXOIMMO TPUMEHATh 3HAHUS Ha mpakTuke. Kypc TecHO cBsizaH ¢ ypokamu oOIIeil OHOJOTHMM M COOTBETCTBYET TpeOOBaHUSM [ OCyIapCTBEHHOTO
CTaHJapTa.

Pemennie 3a1ay mo OMOJIOTUH JAaeT BO3MOXKHOCTD JyYIll€ MMO3HATh (DyHIaMEHTalIbHbIE O0IIEONOIOrUYECKUE MOHATHS, OTPAXKAIOUIIEe CTPOCHUE U
(YHKITMOHUPOBAHKE OMOJOTUYECKIX CUCTEM HA BCEX YPOBHSX OPTaHHU3AIMH KU3HU.

Pemenne 3amau 1mo OMONOTHMU TMO3BOJSET TaKKe YIIyOUTh M 3aKpeNUTh 3HAHUA MO pazfenaM  oOmiei ouonoruu. OrpoMHYIO BaKHOCTH B
HETIPEPHIBHOM O0pa30BaHUHM MPHOOPETAIOT BOMPOCHI CAMOCTOSATEIBLHON Pa0OTHl yYalIUXCs, YMEHHUE MBICIHTh CAMOCTOSITEIBHO M HAXOJUTh pElICHUE.
Coznarorcst yCloBuUs Al MHIWBUIYaIbHOW U TPYNIOBON (OpM JIEATENBHOCTH ydamnuxcsa. Takoe coyeranue JBYX (OpM OpraHHU3alMHi CaMOCTOSTENbHON
paboTHl HAa ypoKaxX aKTUBH3UPYET CIAOBIX YYaIIUXCA W JA€T BO3MOXKHOCTH AU((EepeHInpoBaTh MOMOIIb, CIOCOOCTBYET BOCITUTAHUIO B3aUMOTIOMOIIH U
kosekTuBu3Ma. Co3maer Takke YCIIOBHUS JJisi OOy4eHHUs Y4alluXCs CaMOKOHTPOJIO U CaMOOIEHKe. DTO (HOpMHUPYET TBOPYECKOE OTHOIICHHE K TPYIY
BKHOE JIJIS YeJIOBEKa JTF000M mpodeccru U SBJISIETCS BAXKHBIM YCIOBHEM YCIIEITHOTO, KAU€CTBEHHOTO BBIMOJTHEHUSI UM CBOMX O0S3aHHOCTEH.

IIpakTnyeckass 3HAYUMOCTD JIAHHOM BHEYPOUHOH [EATENBHOCTH CBsi3aHA C YpoKamH oOIIeil OMONOTMHM M COOTBETCTBHE TPEeOOBaHUSIM
I'ocynapctBenHoro crangapra. Ilombop MarepuanoB i 3aHSATHI OCYIIECTBISETCS HAa OCHOBE KOMIIETEHTHOCTHO - OpPHUEHTHMPOBAHHBIX 3a/laHuM,
HAMpaBIIEHHBIX HA pPa3BUTHE TPEX YpPOBHEH 00YUEHHOCTH: PEIPOAYKTUBHOTO, MPUKIAIHOTO U TBOPUYECKOTO.

CBsi3b ¢ U3yuyaeMbIMH npeaMeramMu. buosorus nmpuHAIIEKUT K KOMIIEKCY €CTECTBEHHBIX HAYK, TO €CTh HayK O MPHUPOJIE, U TECHO CBSI3aHA C
JIPYTUMH HayKaMu: (yHIaMEHTAIbHBIMU (MAaTEeMaTUKOM, (PU3UKOM, XUMHEH), ECTECTBEHHBIMH (T€0JIOTHEH, Teorpadueii), 00IecTBeHHBIMU (TICUXOJIOTHEH,
coLIMajIorueil)

HoBu3Ha qaHHON MPOrpaMMBI COCTOUT B KOMIUIEKCHOM MOAX0/1€ K 00y4eHHI0, KOTOPBIM MO3BOJSET Pa3BUTh HE TOJNBKO JIOTUKY U MBIIIIEHUE, HO U
croco6cTBOBaTh (POPMUPOBAHUIO YMEHUS pabOTaTh B YCIOBUSIX MOKMCKA, PA3BUTHIO COOOPA3UTENbHOCTH, TH0003HATEILHOCTH.
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Permenwne 3amad mo OMONOTHH JJaeT BO3MOXHOCTB JIYYIIE TTO3HATH (DYHIaMEHTAIbHBIC O0IICONOIOTHYSCKUE MTOHITHS, OTPAXKAIOIIEee CTPOCHUE H
(YHKITMOHUPOBAHKE OMOJOTUYECKIX CUCTEM Ha BCEX YPOBHSX OPTaHU3AIMU KU3HU, & TAKXKE YIIIyOUTh U 3aKPEUTh 3HAHUS 110 pasienaM o0mei
OHOJIOTUN.

1.2. llesn u 3a1a4u NPOrpamMmsbl

Heap kypca: 0000IIUTHh, CUCTEMATH3UPOBATH, PACHIMPUTHL W YIIIYOWTHh 3HAHHUS YYalIUXCS CPOPMUPOBATH/AaKTYaIM3UPOBATH HABBIKH PEIICHUS
OMOJIOTMYECKHX 3a]a4 Pa3IMYHbIX THIIOB.
3amaun:
1. ®opmupoBaTh cucTeMy 3HAHHI 110 TJIABHBIM TEOPETUUECKUM 3aKOHAM OUOJIOTHH.
2.CoBepIIIeHCTBOBATh YMEHHE PEIIaTh OMOJIOTHYECKUE 33/Ja4H PEIPOAYKTUBHOTO, MPUKIIAHOTO U TBOPUECKOTO XapakTepa
3.Pa3BuBaTh KIItOUEBbIC KOMIIETEHIIMU: Y4EOHO - MO3HABATENbHBIC, HHPOPMAIIMOHHBIE, KOMMYHUKATHUBHBIC, COLIUATIbHBIC.
4.Pa3BuBaTh OHWOJIOTMYECKYIO HHTYHIIHIO, BBIPA0OTATh ONPENCICHHYI0 TEXHUKY, 4YTOOBI OBICTPO CHIPABUTCS C TPEIIOKCHHBIMU
AK3aMEHAIIMOHHBIMU 33/IAHUSIMHU.
brazooaps oononnumensrotl 06pazosamenvHol NPocpamMme no OUONI02UU BLINOJHAEHCS HECKOILKO (DYHKYUIL:
1. TlogmepxuBaeTcs u3ydeHue OMOJIOTUU HA 33JaHHOM cTaHAapTHOM ypoBHe. Kypc «PemieHne OMoIOruyecKux 3aaauy MoMOraeT 3aKpenuTh 1
yIrIyOuTh YPOBCHD 3HAHUM 110 OMOJIOTHH, TPUMEHUTh ITH 3HAHUS ITyTEM PEIICHUs OMOJOTHYECKHX 3a71ad.
2. OcymecTBiseTcs JMYHOCTHO-OPUEHTUPOBAHHBIN MOAX0/1 B 00ydueHUU. To eCTh YUUTHIBAIOTCSA WHANBUAYAIbHBIE CKIIOHHOCTH U CIOCOOHOCTH
YYaIUXCcs U CO3AAF0TCS YCIIOBUS )1 00YYEHUS UX B COOTBETCTBUU C TPOPECCHOHATHHBIMU HHTEPECAMH.

OTtian4uTeIbHbIE 0COOEHHOCTH MPOTrPaAMMBI.

Ba3oBble TeopeTnyeckue ujaeH, KJ04YeBble MOHATHS: padoTa C TECTOBBIMU 3aJaHUSMHU PA3IMYHON CIIOKHOCTH, pabOTaTh C TEKCAaMHM M PUCYHKaMH,
pemars 3a1a4nu 6a30BOro U MOBBILIEHHOTO YPOBHSI.

Jransl peaau3alMy NPOrpaMMbl BKIIIOYAIOT B ce0sl COCTaBIeHHE OMOJOrMUYECKHX 3ajlady, CO3[JaHue MPe3eHTAlMi, 3alluTa MPOEKTHBIX paboT, peleHne
3aja4 rno marepuanaM Exnnoro ['ocynapcTBeHHOT0 3K3aMeHa 10 OMOJIOTHH (33/1aHKs YPOBHS A MOBBIIIEHHOTO YPOBHS CJI0KHOCTH yacTh C)

Oco0eHHOCTH BO3PaCTHOM IPyNIbI JeTell, KOTOPBIM aipecoOBaHA MPOrpaMmMa

JlanHasi mporpamMma ajpecoBaHa yyamumcs 10- 11 kiaccoB, MMEIOLIMM XOpOIIME CIIOCOOHOCTH, CBSI3aHHBIE C OMOJIOTMYECKMMHU OOBEKTaMH,
Ipoleccamu, SBICHUSIMU UM TPOSIBISIOIIUM CTOMKMM MHTEpec K H3ydeHuto Ouosnoruu. Yuyammecs 10-11 kimaccoB xapaKTepU3yrOTCSl JTOCTaTOYHBIM
ypOBHEM C(HOPMHUPOBAHHOCTH NO3HABATEIbHBIX HABBIKOB M CTPEMJICHHEM Y3HaTh HOBOE, MCCIEI0BATh HEU3BECTHOE U MOJCIUTHCS C U3yYEHHBIM CBOUM
ToBapuiaM. Pa3BuBaThb OHOJOTMYECKYI0 HWHTYULIMIO, BbIPA0OTAaTh OIpPENEICHHYI0 TEXHHKY, YTOOBI OBICTPO CHpPAaBUTCS C MPEIJIOKEHHBIMU
9K3aMEHALIMOHHBIMHU 33JIJaHUSIMHU.
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1.3 Conep:xkanue padoueii nporpaMmmbl
Benenue — 1 yac

1. Bseoenue 6 npeomem
Pecypchl yueOHOTO ycrniexa: 00y4eHHOCTh, MOTHBAIIHS, TAMSATh, BHUMaHUE, MOJIaJIbHOCTh, MBIIIUICHUE, IeATeIbHOCTh. KOHTPOIb, CAMOKOHTPOIb.
MoTuBanus Ha ycnex: MaTpuIla MHIUBUIYAIBHOTO yCIiexa, MHANBUIyallbHAs POTpaMMa pa3BUTHs 00IIeydeOHbIX HABBIKOB.
2. Pewenue 3a0au no meme
«OcHogHnble ceolicmea dcuso2o. CucmemHas opeanu3ayus dHcusnu»-1 vac
3akpenJieHue OCHOBHOI'O COJIEPKAHUA TeM B XO/1e PelieHUus1 OMOJIOTMYeCKUX 3a/1a4:
buonorus - Hayka o KU3HU M €€ 3aKoHOMepHoCTsX. [Ipeamer, 3amaun, MeToapl U 3HaueHne Ounosoruu. CBs3b OMOJIOTHU C IPYTUMHU HayKamu, €€
MECTO B CHCTEME €CTECTBEHHOHAYYHBIX M OMOJIOTMYCCKUX JUCUUIUINH. bruoiorus B cucrteMe KyiabTypbl. MecTo OMOiOruu B ()OPMHUPOBAHHU HAYIHOTO
MHUPOBO33PEHHUS U HAYYHOU KapTUHBI MUPA.
OcHoBHbIE TpU3HAKH KUBOTO. OIpeieneHre OHATHS <«OKU3HbY. brosiornueckas ¢oopma CylecTBOBaHUS MaTePHH. Y POBHU OPTaHHU3AIUH KHUBOU
MaTepUH U IPUHIIUIIBI UX BBIICICHUS.

OcHoBHble noHATHS. bruonorus. )Kuzus. OCHOBHBIC MPU3HAKH )KMBOTO. Y POBHHM OpPraHU3AIMH KUBOK MaTepuu. MeTo/bl U3y4eHUs B OHOJIOTHH.
Krnerka. Tkans. Opran. Opranusm. [lomymsiiust u Bun. buoreonenos. buocdepa

Pa3nea 1. Pemienune 3axa4 no reme «MoJiexyJisipHast 0uoJiorusi»-6 yacos
3akpenJieHue OCHOBHOTI'O CO/ICPKAHUS TeM B X0/€ PelIeHusI OM0JIOrHYeCcKHX 3a/1a4:
1. Xumuueckuii cocmas knemxu. Heopeanuueckue eeujecmea.

XVMHYECKHUE IEMEHTHI U UX poJib B KieTke. Heoprannueckue BemecTsa U UX pojb B )KU3HEAEATENBHOCTH KIETKU. Boja B KieTke, B3aMMOCBA3b
€€ CTPOEHHUs, XUMHUYECKUX CBOMCTB M Ouosiornyeckoil ponu. Coilum HEOPraHMYECKUX KHUCIOT, UX BKJIAJ B OOECreueHUe >KU3HENEATEIbHOCTU KIETKU U
noJyiep>kaHue romeocrasa. MoHsl B kieTke, X GyHKuuu. OcMOTHYECKOE JaBJI€HUE U TYprop B KieTke. bydepHbie cucteMsl KIIeTKH.

2. Xumuueckuii cocmas knemku. Yenesoowl. Jlunuowi.

VYTrneBoJbl B )KU3HEACATENBHOCTH PACTEHUM, )KUBOTHBIX, Tpu00B 1 OakTepuil. CTpyKTypHbIE U ()YHKIIMOHAJIbHBIE 0COOEHHOCTH MOHOCaXapuJI0B U
aycaxapuioB. buononuMepsl - monrcaxapuibl, CTpOEHUE U OMOJIOTHYECKas pOJib.

JKupb! 1 mUIUABI, 0COOEHHOCTH X CTPOEHUS, CBA3aHHbIE C (DYHKIIMOHAIBHONW aKTUBHOCTBIO KJIETKH.

3. Xumuueckuii cocmas knemku. benxu.

Opranuyeckue BeliecTBa KieTKU. buomonumepst — Oenku. CTpyKTypHas opraHu3anus OenkoBbIX MoJiekyid. CoiicTBa OenkoB. JleHaTyparus u
peHarypauusi — OMOJOTHYeCcKHil cMbIca U 3HadeHue. DyHKunuK OeTKOBBIX MOJIeKya. DEepMEHTHI, UX POJb B 00ECIIEUEHNHU MPOILIECCOB KU3HEIEATENbHOCTH.
Knaccudukanus pepmeHTOB

4-5. Xumuuecxuii cocmag knemku. Hyxneunoswvie kuciomei.

HyxiienHoBble KUCIIOTHI, UX poib B KieTke. Mcropus msyuenus. JJHK — monekyna xpaneHust HaciaencTBeHHOM MHpopmanuu. CTpyKTypHas

opranuzanus JJHK. Camoynsoenune JIHK. PHK, ee Buabl, ocobeHHOCTH cTpOeHUs U PYHKIIMOHUPOBAHUS
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AT® — ocHOBHOH akKKymMyJsTOp 3Hepruu B kKieTke. OcoOeHHOCTH cTpoeHHs MoyeKylnbl U GyHkiun AT®. ButamuHbl, cTpoeHHUE, UCTOYHUK

MOCTYIJICHUS U POJIb B OPTaHU3ME U KIIETKE.
6. Tecmuposanue no pazoeny «Monexynapras 6uonocusy

OcHOBHbIE OHATHSA. AMUHOKHCIOTEL. AHTUKOOH. ['uapodunsaocTs. ['mapodobuocTs. ['mukonporennst. I'yanun. lenatyparnus. JJHK. Konon.
Kommnnemenrapuocts. Jlunonporeunabl. Jlokyc. Makpoanementsl. MukposnemenTel. Monomep. Hyxkieonporeunbl. Hykneotun. Ocmoc. [lomumep.
[Tonunentua. [lentunnas ceasp. PHK. Tumun. @epmentsl. L{uto3un. Ypanuui.

MexnpenmerHble cBsa3u. Heopranwueckas XxuMus. XUMHUYECKHE AJIEMEHTHI nepuoandeckoi cucremsl J[.M.MenneneeBa. MoHbl (KaTHOHBI H
aHuoHbI). Boa u apyrue HeopraHM4ecKkue BELIECTBA, CTPOCHHME MOJIEKYN U cBOMCTBa. Jlucconuanus 31eKTponutoB. Opranndeckas xumusi. OCHOBHbIE
IpyMIbl OpraHuyecKux coeuHeHul. bydepusie pactBopsl. @uzuka. Ocmoruueckoe nasienue. JAuddysus u ocmoc.

Pa3nen 2. Pemenne 3agau no teme «llurosorus» -11 yacon
3akpenJieHue OCHOBHOT'O CO/IePKaHUsl TeM B X0/ie pelieHusl OM0JI0rHYecKHX 3a/1a4:
1. Llumonozus kax nayxa.

[Tpenmer, 3a1auu U METOABI COBPEMEHHOM LIMTOJIOIMU. MECTO LIUTOJIOTUM B CUCTEME E€CTECTBEHHOHAYUHBIX M OMOJOTrMYecKuX Hayk. Mcropus
pa3BUTHA LUTOJIOTUA. TeopeTuuecKkoe U NMPaKTUYECKOe 3HAYEHUE LIUTOJIOTMYECKUX MCCIEN0BaHUN B MEAMIMHE, 3PAaBOOXPAaHEHUH, CEIbCKOM X O3sIMCTBE,
JieJie OXpaHbl IPUPOJIbI U APYTUX cPepax YeIoBEUECKON JEATEIbHOCTH.

Hctopust oTtkpbiTHe KieTKH. Knerounas teopus. OCHOBHBIE IOJIOKEHMs INEpBOM KiIeTOYHOM Teopuu. COBpeMEHHas KIETOYHAs TEOpus, ee
OCHOBHBI€ IT0JIOKEHUS U 3HAYEHHE JUIsl pa3BUTHS OMOJIOTUH.

2. CmpoeHue Kiemxu u eé op2anouobl.

[Tnazmatudeckass memOpaHa u oOojouka kieTkd. CtpoeHue MeMmMOpaHbl KIIeTOK. [IpOHMKHOBEHHE BeIIeCTB uyepe3 MeMOpaHy KIETOK. Buabl
TPAHCHOPTa BEILECTB Yepe3 LUTOIMIa3MaTUYeCKyl0 MEeMOpaHy KJIEeTOK (IacCUBHBIM M aKTHUBHBIM TPAHCHOPT, 3K30LUTO3 U 3HAONMUTO3). OCOOEHHOCTH
CTPOEHHS 000JI0YEK TPOKAPUOTUYECKUX U IYKAPUOTHUECKUX KIIETOK.

[{uToniasma u ee CTpYKTypHbIe KOMIIOHEHTbI. OCHOBHOE BEIIECTBO IIUTOILIA3MBI, €r0 CBOMCTBA U (PYHKLIUH.

Anpo unTepdazHoi KIETKH. XUMUYECKHI COCTaB U CTPOCHHUE siipa. 3HAUEHHUE s/ipa B OOMEHE BELIECTB U Mepeaadye TeHeTuYecKo nHpopMaluu.
S npbIIKO, 0COOEHHOCTH CTPOEHUS M (GYHKLIUU. XPOMOCOMBI, IOCTOSIHCTBO 4Yucla U (OpMBbI, TOHKOE cTpoeHue. [lonsarue o xapuorune. ['anmonHbIi 1
JUTIIOUTHBIN HAOOPBI XPOMOCOM.

Amnmnapat I'onbmpxu. CTpoeHue, pacnosiokKeHHe B KJIETKAaX XMBOTHBIX M pacTeHHH, QyHKuMM anmapata ['ob/DKH: CHHTE3 IOJIMCaxapuloB H
JIMIHI0B, HAKOTIJIEHUE U CO3pPEBaHKE CEKPETOB (OENKH, TUMHU/IbI, TOIMCaxapu/ibl), TPAHCIOPT BEIIECTB, poJib B (POPMHUPOBAHUH IJIA3MATUYECKON MeMOpaHbl
u nu3ocoM. CtpoeHue U QyHKINHU JIU30COM.

Dunomnazmarnueckas ceth (DI1C), ee Tumbl. OCOOCHHOCTH CTPOCHHUS arpaHyisipHON (Tagkoi) U rpanyispHoi (mepoxosatoii) DIIC. 3HaueHne
rnaakoi OIIC B cuHTe3€ MoIKMcaxapuIoB U JIMIHIOB, UX HAKOIUIEHUH U TpaHcropTe. 3amuTHas GyHkius DIIC (M3omsamust 1 HeHTpain3anus BpeAHbIX JUIs
kieTku BemlecTB). Oynkuuu mepoxoBatoil JIIC (yuacTue B cuHTe3€ OENIKOB, B HAKOIUIEHUU OENKOBBIX MPOIYKTOB M MX TPAHCIOPTE, CBSA3b C APYTUMU
OpraHouJaMH U 000JOUYKON KIETKH).

Pubocombl, 0COOEHHOCTH CTPOEHUS U POJIb B OnocuHTE3e Oenka. [lomupubocomsl.

Baxyonu pacTUTENbHBIX KJIETOK, UX 3HaueHue, cBs3b ¢ DIIC.

21



[TnacTuapl: JEMKOIUIACTHI, XJOPOIUIACThI, XpoMoruiacTel. OcoOeHHocTH, crpoenue u ¢yakuuu Twiactua. JIHK mmactua. Ilpoucxoxnenue
XJIOPOILIACTOB. B3auMHoe npeBpalieHue miacTuil.

MuToxoHIpuH, CTpOoeHUE (HAapyXHash W BHYTPEHHssi MeMOpaHbl, KpucThl). Mutoxonapuainsueie JIHK, PHK, puGocomslr, ux ponb. OyHKIHHA
MUTOXOHJIpUH. [ 'UTIOTE3bI O MPOUCXOKACHIUN MUTOXOHAPUNA. 3HAU€HNE BOSHUKHOBEHUS KUCIIO-POIHOTO JBIXaHUSI B BOJIIOIIMH.

Knetounslii nentp, ero crpoenue u GpyHkuuu. Opranounasl ABmxeHus. Kierounbsle BKIIOYEHUS — HETIOCTOSHHBIN OpraHouj] KJIETOK, OCOOEHHOCTH
U GyHKLIUH.

3. @omocunmes

OOwmeH BelecTB ¥ dHepruu. [loHATHE O MIACTUYECKOM U SHEPreTHYeCKOM OOMEHE.

®otocunTe3. CBeToBas u TeMHOBas (ha3bl POTOCHHTE3a, OCHOBHBIC MPOLECCHI, MPOUCXOIIUE B 3TU (a3bl. OCHOBHBIE UTOTH CBETOBOH (a3bl -
CHUHTE3 ATO, BBbIJICJICHUE KHCJIOpO/a, oOpaszoBaHue BOCCTaHOBJIEHHOI'O HUKOTHHAMHJIaICHUHIMHYKIeoTHA(POoChaTa (HAID-H2).
dotodochopunupoanne. CymmapHoe ypaBHeHue (otocunTtesa. [lepBuuHble MpoAyKThl (oTocuHTe3a. DOTOCHHTE3 U ypOXKal CEITHCKOXO03SMCTBEHHBIX
KyabTyp. [lyTH noBbIlLIEHNS TPOAYKTUBHOCTH CEIbCKOX035UCTBEHHBIX pacTeHui. K. A. Tumups3eB 0 KOCMUYECKON POJIM 3€JIEHBIX PACTEHUN. XEMOCUHTE3 U
€ro 3Ha4eHUE B IPUPO/IE.

4. Duepecemuueckuii obmen

DHepreTUYecKkuii OOMEH B KIIETKE M €ro OHOJIOTHYECKHH CMBICI. JTalbl SHEPreTHUYECKOro OOMEHa, MPUYPOUYECHHOCTh 3THUX MPOIECCOB K

OTIpeIeNICHHBIM CTPYKTYpaM KJIETKU. 3HadeHre MUTOXOHApUi u AT® B sHepreTnyeckom oOMeHe.
S5-7.  buocunmes benxa

buocunTe3 0eiaKoB B KJIETKE U ero 3HaueHue. Pojb reHoB B OMocuHTe3e OenkoB. [ eHeTHnueckuii Koa U ero cBorcTBa. JTanbl OMOCHHTE3a Oelka.
Peaknuu marpudHoro cuHTe3a. Perymsanus cuaTe3a 6enkoB. ['eH-perysiTop, TeH-omnepaTop, CTPYKTYpHBIC TeHBI, HX B3auMojeicTBre. [TpuHImm o0paTHOM
CBSI3M B perynsanuu QyHKIHOHHPOBaHUS TeHOB. COBpeMeHHbBIE MTPEICTABICHHS O IPUPOJIE TeH

8. Tunvl Oenenust Kiemox

JKvi3HEeHHBI LUK KJIETKH M ero »Tambl. [[oAroToBka KIETKH K JENeHUI0 — HHTepdasa, ee Mepuoibl (MPEeCHHTETHYECKUN, CHHTETUYECKH,
MOCTCUHTETHYECKHI). bruonornyeckoe 3HaueHue nHTepasbl. Anonto3. MUTOTUYECKUHN UK.

AMHTO3 W ero 3HaueHue. MUTO3 - IUTOJOTHYEcKas OCHOBa Oecmosoro pasmHoxeHus. da3pl MHTO3a, WX XapakTepucTuka. CTPYKTypHBIE
M3MEHEHUS U (U3HOJIOrMYeCKHe OCOOCHHOCTH OPraHOMIOB KJIETKM BO BpeMsi MUTOTHYECKOTrO JeieHus. BepeTeHo aenenus, ctpoeHne U GyHKIUU HUTEH
BepeTeHa. brnosiornueckoe 3Ha4eHne MUTO3a.

Meiio3 - 1UTOJIOTMYECKasi OCHOBA IOJOBOTO pa3sMHOeHHs. llepBoe neneHue meiio3a, ero ¢aspl, UX XapaKTEPUCTUKA. YMEHBIIEHUE YHCIIa
XPOMOCOM Kak pe3ynabTaT MepBoro aeneHus. Bropoe aenenue meiiosa, ¢asbl, UX XapakTepucTUka. bruonornueckoe 3HaueHne Meiio3a.

9. becnonoe u nonosoe pazmuooicenue.

@opmbl U crocoObl pa3MHOXKEHHsS OpraHu3MoB. becnojioe pasMHOXXEHHE, ero BHIbl W 3HaueHue. [lomoBoe pa3MHOMKEHHE, €ro BHIbBI U
HBOJIIOIIMOHHOE 3HaueHue. O01as XxapakTepucTHKa U 0COOEHHOCTH Pa3MHOXKEHHSI OCHOBHBIX I'PYIIN OPraHU3MOB. Pa3BuTHE MyXKCKUX M )KEHCKHX ITOJOBBIX
KJIETOK Y )KUBOTHBIX U PACTEHUM.

10. Onmocenes — unousudyanrbHoe pazsumue OpeaHu3Mos.
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OmogoTBopeHue u ero Tumbl. OMIOA0TBOPEHNE U PAa3BUTHE 3apOJIbIIa Y )KMBOTHBIX. OCHOBHBIE 3Talbl IMOPHOHAILHOTO Pa3BUTHUS )KUBOTHBIX.
BiaumopeiictBue uyacTeil pa3BUBAIOLIETOCS 3apojbliia. bHoreHeTHUecKuii 3aKOH, €ro CoBpeMeHHas uHTepmperarus. [locTamMOpuoHaIbHOE pa3BUTHE.
Bpennoe BinusiHue ankorois, HIKOTUHA, HAPKOTUKOB, 3arPSI3HEHUS OKPYKAIOIIEH Cpelibl HA pa3BUTHUE 3apO/IbIIIa )KUBOTHBIX U YEJIOBEKA.

OOmast xapakTepUCTHKa W OCOOCHHOCTH pPa3MHOKEHHS BHPYCOB, OakTepuid, BOJOPOCIEH, MOX000pa3HbIX, NaOPOTHUKOOOPA3HBIX,
rOJIOCEMEHHBIX, TOKPHITOCEMEHHBIX, IPUOOB U JTUIIAHHUKOB. CMeHa (a3 B :KU3HEHHOM IUKJIE.

11. Tecmuposanue no pazoeny «LJumonoeusy

OcHoBHbIe TOHATHSA. ABTOTPO(PBl. AMHUHOKHCIOTHL. AHa0OIM3M. ACCUMWISAIMSA. AHTHKOAOH. Anmapar ['oiabmpku. AKTHUBHBIA TPaHCIOPT.
Anpobbl. bakrepuodaru. buocuntes Oenka. bpoxxenne. Bakyons. Bximtouenus. [Narmonnneiii Habop xpomocom. Jlummongasiii Habop xpomocom. ['en.
I'enetnueckuit kox. I'enom. I'enorun. ['mapodbunsHocTs. ['mapodobHOCTh. ['mukonus. ['mukokanuke. ['mukonporeunbl. ['pana. ['yanun. Jenatyparusi.
Huccnmunsinus. JIHK. Jlprxarensasiii  cyoctpar. Knerounoe neixanue. Kapuomnasma. Katabonmsm. Kucnopoasstii stan. Kogon. KommiemMmeHTapHOCTS.
Kpucra. Jleitkomnactel. Jluzocoma. Jlumomporeuasl. Jlokyc. MakposnemeHnTsl. Marpukc. Matpuunblii cuHTe3.  MeTtabonusm. MHKpOTpyOOUKH.
Muxkpoduminamentsl. Mukposnementsl. Monomep. Hyxieonporeuasl. Hyknmeorunn. Omnepon. Opranouasl. Ocmoc. Omeparop. Ilnmactuasl. IImHOIMTOS.
[Tonmumep. IMomunentun. Ilentuanas cBs3b. [Ipokapuotel. Pempeccop.  PubGocombl. PHK. CIIMA. Ctpoma. CTpykTypHbIe TeHBL. TpaHCISIHs.

Tpanckpunuusa. Tpummner. Twiakoun. Tumun. ®@arouuro3. PepMeHTHL. XIOporacT. XpomaTuH. XpomormiacT. Xpomocoma. lleHTpuonm.
[uromnasmaruyeckas memOpana. [{lutozun. Ypauun. @otocunTe3. XeMOCHHTE3. DK30LHUTO3. DHIAOLUUTO3. DHAOIIa3MaTHUECKas CeTh. DYKapHOThL. Sapo.
S npeiuiko.

becrionoe pasmuokenue. BereratuBHoe pasmuHoxenue. 3urora. [lonoBoe pazmuokenue. [loukoBanue. AmonTo3. JKu3HEHHBIM UK KIETKH.
Crnepmarozoua. Criopa. fAinexnerka. Amuto3. Mutos. Meiios. Llearpomepa. UnTepdasza. Ilpodasza. Anadasza. Meradaza. Tenodasa. Bepereno neneHus.
buBanent. ['enepatuBHas TkaHb. ['oMosormunbie Xpomocombl. J[BoitHoe ormonoTBopeHue. 3apojbiimieBbliii Memok. Konbroramus. Kpoccunrosep.
Penykumonnoe nenenue. Crnepmatorene3. OBorene3. JKusHenHbnd 1muki. ['amerodur. Crnopodut. buorenermueckuit 3akoH. bmacryma. Bmacromep.
OmnonotBopenue. OHroreHes. BHyTpeHHee omiogoTBopeHue. HapyxHoe ommomoTBopeHHe. 3apojsiimieBbie JHCTKU. OpranoreHe3. I[lapreHorenes.
OmMOpuonHanbHOe pazputhe. [loctaomOproHansHOE pa3BuTre. OunoreHes. Dxkroaepma. JHToAepma. Mesoepma.

Mexnpenmernble cBsa3u. Heopranuueckas xumus. XUMHUYECKHE AJIEMEHTHI mepuoaudeckont cucremsl J[.M.MenneneeBa. Monbl (KaTHOHBI U
aHWoOHbI). Boa u apyrue HeopraHm4eckue BELIECTBA, CTPOCHHME MOJIEKYJ M cBOMCTBa. Jlucconumanus 31eKTposuToB. Opranndeckas xumuss. OCHOBHBIE
TPYIIIBI OpraHudecKkux coeanHeHuil. bydepusie pactBopbl. @usnka. Ocmotuyeckoe nasienue. Auddysus u ocmoc. boranuka. OCOOEHHOCTH CTPOCHUS
KJIETOK pacTeHUH. OTINYUS pacTeHUH OT )KUBOTHBIX. 30010TUsl. OCOOEHHOCTH CTPOEHUS KIIETOK KUBOTHBIX. OTIMYMUS )KUBOTHBIX OT PAaCTeHUHN U TpuOOB

boranuka. OcoO0eHHOCTH CTpPOEHUs U pa3MHOXKEHHUsI pacTeHuil. BereratuBHoe pasmHokeHue. [IpuBuBku. Opranbl pacTeHHMH, UX CTPOEHUE U
¢ynkuuu. CTpoeHMe IBETKa — OpraHa CEMEHHOro pa3MHOkeHHs. OmnbuieHue. 3o0o0sorus. OcoOEHHOCTH pPAa3MHOXKEHUS JKMBOTHBIX Ppa3IMYHBIX
cucremarnyeckux rpynn. CrnocoObl OMIOJAOTBOPEHUS Yy JKUBOTHBIX. llocTaMOpmoHanmpHOE pa3BUTHE HACEKOMBIX. LMK pa3BUTUS 3€MHOBOIHBIX.
Anatomusi. OcoOOEHHOCTH YMOPHOHAIBHOTO Pa3BUTHS YEJIOBEKA

Pasnen 3. Pemenne 3a1a4 no teme «I'eneruka»-11 yacon
3akpensieHue OCHOBHOI'O COJIEPKAHUSI TEM B X0/1€ PellleHUsI OMOJOrMYeCKHX 3a/1a4:
1-2-3. He3asucumoe Haciedosamnue npusHaKos
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[Ipenmer, 3agaun U MeTonbl TeHeTUKU. OCHOBHBIE Pa3eNbl T'eHETHUKU. MecTo TeHETUKH cpeAu OWOJIOTMYeCKHMX HayK. 3HaueHHE T'€HETUKH B
paspaboTke mpodiieM OXpaHbl MPUPOIBI, 3IPABOOXPAHEHHS, METUIIMHBI, CEIbCKOTO X03stiicTBa. [IpakTHieckoe 3HaYeHHE TeHETHKY.

I"'Mennens — OCHOBOIOJIO)KHUK T'eHETUKH. METo/I reHeTUYeCKOoro aHayim3a, paspadoranneiii [.Menaenem. ['enernueckas cumBonuka. [IpaBuiia
3aIIMCH CXEM CKpELIMBaHUA.

HacnenoBanue npu MOHOTHUOPHUIHOM CKpeUIMBaHUM. JJOMHMHAHTHBIE U peliecCuBHbIC Mpu3Haku. [lepBrlil 3aKkoH MeHzens - 3aKoH equHO00pasus
rUOpUIOB TIEPBOTO MOKOJEHUsI. BTopoii 3akoH Menens - 3akoH paciieruieHus. [IpaBuno yucTotel ramer. [{uTonorndeckue OCHOBBI pacHICIUICHUS TIPU
MOHOTHOPUAHOM CKpelnBaHuu. CTaTUCTUYECKUN XapaKTep pacIlerICHHs.

[Tonsatne o renax m awienax. PeHotun U reHorun. ['omo3urora u rerepo3urora. PacuiensieHne npu BO3BPATHOM U AHAJIU3UPYIOLIEM
CKpELIMBaHUH.

HacnenoBanue npu muruOpuaHOM cKpenuBaHuu. He3zaBucrMoe KOMOMHHpPOBAaHWE HE3aBUCHMBIX MMap MPHU3HAKOB - TPETH 3aKOH MeHemsl.
[{uTonmornyeckue OCHOBBI HE3aBUCUMOT0 KOMOMHUPOBAHMUSI M1ap MPU3HAKOB.

4-5. B3zaumooeticmsue anieibHblX U HeaulelbHbIX 2eHOB.

HacnenoBanume mnpu  B3aUMOJEHCTBMM  aluiedbHbIX  TreHoB.  JlomuHupoBanue. Hemonnoe — pomunHupoBanue.  KomoMHHpoBaHUE.
Cepx1oMuHUpoBaHue. MHOKECTBEHHBIN aJIEIU3M.

BzaumopeiictBue HeamenbHbIX reHoB. HoBooOpa3zoBanusi mpu ckpemuBaHud. OcoOEHHOCTH HACIEIOBaHUS KOJUYECTBEHHBIX INPHU3HAKOB.
Kommimumentapuocts. Onucras. [lomumepus. MHOXeCTBEHHOE JIecTBUE TeHOB. [IpuMepsl MHOKECTBEHHOTO JICUCTBUSI TEHOB. BO3MOKHbBIE MEXaHU3MBbI
00BSICHEHUS 3TOTO SABJICHUS. [ €eHOTHI KaK [EJIOCTHASI UCTOPUYECKHU CIIOKUBILIASICS CHCTEMA.

6-7. Xpomocommnas meopusi HACIeOCMBEHHOCTI.

SIBJeHME CLICTITICHHOT'O HACJEIOBAaHUS U OTPaHHUUYEHHOCTh TpeThero 3akoHa Menaens. 3nauenue pador T.I.Moprana u ero mkosibl B U3y4EHHH
SBJICHHMS CIICTUIGHHOTO HacienoBanus. KpoccuHroBep, ero Ouonornueckoe 3HaueHue. | eHermueckue KapTbl XpoMocoM. OCHOBHBIC TOJIOKEHUS
XPOMOCOMHOM Teopuu HacneAcTBeHHOCTH. Bxkian mkonsl T.I.Moprana B pa3paboTKy XpOMOCOMHOM T€OpUU HACIIECTBEHHOCTH.

8-9. [lenemuxa nona.

I'enernka nosa. IlepBruHbIE U BTOPUYHBIE IOJOBBIE NMPU3HAKU. XPOMOCOMHAs TEOPHUs OINpEAEieHUs Iona. ['oMoraMeTHbli U rereporameTHbIN

non. Tunel onpenenenns noia. Mexanusm noaaepkanusi COOTHoIeHus noioB 1:1. HacnenoBanue npu3HakoB, CUEIUICHHBIX C IMOJIOM.
10. 3axonomeprocmu usmeHuugoCmu.

N3menunBocTh. Knaccugukanys n3MeHYMBOCTHU C MO3ULIUNA COBPEMEHHOM re-HETHUKH.

®enorunuyeckas (MoAu(pUKAIMOHHAS ¥ OHTOT€HETHUYeCKasl) U3MEHUYMBOCTh. HopMa peakiuu u ee 3aBUCHMOCTh OT reHoTumna. CTaTUCTHYeCKue
3aKOHOMEPHOCTU MOAN(PUKAITMOHHON W3MEHYMBOCTH; BAPUAIIMOHHBIN DS U BapUAIIMOHHAS KPUBAs.

['eHoTunuueckas (KOMOMHATHBHASA W MYTAllMOHHAs) U3MEHYMBOCTh. 3HAYCHHE KOMOMHATHBHOW M3MEHYHBOCTU B OOBSICHEHHH 3BOIIOLMOHHBIX
MPOIIECCOB, CENEKIMA OpPraHW3MOB. MyTalMOHHAsS W3MEHYMBOCTh, €€ BUIbl. Mytamuu, ux npuunHbl. Knaccudukamuss myTanuid 1Mo XapakTepy
M3MEHEHUsl TeHOTUIa (T€HHbIE, XPOMOCOMHbBIE, T€HOMHbIE, LIUTOIIa3MaTuueckue). [locnencTBust BIMSHUS MYTareHOB Ha OpraHu3M. Mepbl 3aliuThl
OKpY)Kalolllel cpelbl OT 3arpsA3HEHHs MyTareHaMu. 3aKOH TOMOJIOTMYECKHX PSJOB B  HAcleACTBEHHOW wu3MeHunBocTH. H.M.BaBumosa.
DKCIEPUMEHTAIBHOE MOTYyYEHUE MyTaIIUi.

11. I'enemuxa uenosexa
['enetuka uenoBeka. UenoBek kak 0ObEKT Fr€HETHYECKUX UCCIIEeI0OBaHUI. MeTo-/1bl U3Y4YeHUS HACTIEICTBEHHOCTH YeJIOBEeKa: TeHEeaJOTHIeCKHii,
OJIM3HEIOBBIN, IMTOTEHETHIECKUI, THOPUIN3AIINAS COMAaTHIECKUX KIIETOK.
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HacnenctBennsie 00Jie3HH, UX PACIPOCTPAaHEHHUE B MOMYJSALUAX deloBeka. Mepbl MpoduiIakTHKK HACIEICTBEHHBIX 3a00JIeBaHUMN YelloBeKa.
Bpennoe BnusiHUE alKOroyisi, HUKOTMHA U HApPKOTUYECKHUX BEIIECTB Ha HACIEIACTBEHHOCTh 4eJIOBeKa. MeIUMKO-T€HETHUYECKOE KOHCYJIbTHPOBAHHUE.
KpuTnka pacucTCKuX T€OpUi € MO3UIUNA COBPEMEHHOM I€HETUKH.

OcHoBHble nousitusi. ['eneruka. ['mbpunonornueckuit meton. HacnencrtBenHocts. M3MeHunBoCTh. Auienb. AJIbTepHATHBHBIE MPU3HAKU. | €HOTHIL
O®enorun. ['ereposurora. 'omosurora. I'mOpun. JloMUHAaHTHBIM TpU3HAK. PerecCHBHBIA NpU3HAK. AHAIM3HPYIOIIEe CKpemuBaHue. BosBparHoe
ckperuBanue. Jlurereposurora. IlomurnOpumnoe ckpemmBanue. KomrummmeHTapHoe pAciicTBHe TeHOB. Omnwuctas. I[lommmepus. I[lneitorponus.
MHuosxecTBeHHbIN annenu3M. Kogomunuposanue. CepxaomMunuposanue. Henonnoe nomunupoBanue. CLEnIEHHOE Hacieq0BaHue. ['pymnbl CLETUIeHU .
Kpoccunrosep. KpoccoBepHble M HEKpoccoBepHble TramMeTbl. Ayrtocombl. ['ereporamerHbiii mon. ['omorametHwli moj. ClemieHHOE C TMO0JIOM
HacnenoBanue. GeHoTUNHYECKass U3MEHUYMBOCTh. MoauuKaoHHass U3MEHUYUBOCTh. BapuanTta. Bapuanumonnsiii psa. Bapuanuonnas kpusas. Hopma
peakunr. OHTOreHeTHYecKass N3MEHYMBOCTh. ['eHoTUIIMYecKass N3MEHYMBOCTh. MyTallMOHHAass U3MEeHYUBOCTh. Mytanuu. Myrarensl. ['eHHbIe MyTanuu.
I'eHoMHBIE MyTanuu. XpPOMOCOMHBIE MyTanud. KomOWHATHMBHAS W3MEHUYMBOCTH. lluToriazmarwueckas W3MEeHYMBOCTh. CIOHTAaHHBIC MYTaIUU.
JletanbHble MyTauu. 3aKOH TOMOJIOTMYECKUX PAJIOB B HACIEACTBEHHON N3MEHUYNBOCTH.

I'eneruka uenoBexa. HacnenctBennele Oosne3Hu. AnpOuHu3M. bnmsHenobii meron. ['emodunus. I'mOpuamzanus coMaTH4ecKUX KIeTOK. Meauko-
reHeTu4YecKoe KoHCyabTupoBanue. [Tomunaktius. [lonynsiuoHHbii METOA.

1.4 IInanupyemble pe3yJibTaThl
Yuawuecs oonscnor 3nams:

e (OCHOBHBIE MTOHATHUS MOJIEKYJIIPHOU OMOJIOTUY, LIUTOJIOTMH U T€HETUKY;
e AJIrOpUTMBI pellieHus 3a7a4, He BXOAsIIKEe B 00s3aTeIbHbI MUHUMYM 00pa3oBaHus (0a30BOT0 U MOBBIILIEHHOTO YPOBHS CIOHOCTH);
e Od¢opmiaenue 3a1a4 Ha Enunom ["'ocynapcTBeHHOM 3K3aMeHe 10 OMOJIOTHH;

Yuawuecs oonscnor ymemsn:

e Pemarb HecTaHIAPTHBIE OMOJIOTMUYECKUE 3a/1a41, UCIIOJNIb3Ysl pa3IMYHbIE alTOPUTMBbI PELICHHUS;
Pemate pacuéTHble OMOTOTHYECKUE 33/1a41 C IPUMEHEHNE 3HAaHUH 110 XUMUHU U MaTeMaTHKE;
YcTraHaBiIMBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3H, J1e1aTh 0000IEHHs, OMOIHATh U CUCTEMaTH3UPOBATh OJIYyUSHHbIE 3HAHUS;
[TpyMeHATh 3HaHMSI B HOBBIX M U3MEHEHHBIX CUTYAlIMSIX;
Pemrate Guonornyeckre 3a1a4u pasHbIX YPOBHEH CIIOKHOCTH, COOTBETCTBYOIIME TpeOoBaHusIM BY30B ecTecTBEHHO-HAY4YHOTO MTPODUIIS;
[Tonb30BaThCs pa3IMUHBIMU TOCOOMSIMH, CIIPABOYHON TUTEpaTypoil, UHTEepHET-UCTOUHUKAaMU.

YHuBepcaabHble yueOHbIE JeHCTBHUA:

Pezynamusnvie YV/I:
e ONpeneisaTh U GOpMyYITHPOBATH LENb ASITEILHOCTH C TOMOIIBIO YUUTENS;
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e  YUYUTH BBICKA3bIBaTh CBOE MPEINOJIOKEHHE (BEPCHUI0) Ha OCHOBE PabOTHI ¢ WILTIOCTPAIMEH; YMETh OIIEHUBATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH
CBOH JICHCTBUSI,
Io3znasamenvuvie YYJ|:
e J10OBIBaTH HOBBIE 3HAHUS: HAXOJAUTh OTBETHI Ha BOIIPOCHI, UCIIOJB3Ys (DOHT OMOITNOTEKH, CBOM KU3HEHHBIH OIBIT;
e OCO3HaHHOE IMOCTPOCHHE PEYEBOTO BHICKA3bIBAaHUS B YCTHOM popMme;
e OCO3HAHHOE, IPABHILHOE, CMBICJIOBOE YTCHUE;
e TIOWCK HeoOXoauMoi nHpopMaluu,
e Kiaccudukanys 0ObEKTOB IO BBIJCICHHBIM IMPU3HAKAM
Kommynuxamuesnvie YV/:
e YMEHHE C JJOCTATOYHOU IMOJTHOTOW U TOYHOCTHIO BBIPAXKATh CBOU MBICIIH;
e  BJIQJICHHME MOHOJIOTHYECKON U AHAIIOTHYECKO popMaMu peun;
e BBINOJIHATH MIPABHJIA OOIICHHUSI C JTFOAbMHU;
e CIyLIaTh ¥ MOHUMATh pPeUb IPYTHX;
e  YYHTHCS BBITIOJHATEH PA3IMYHBIC POJIH B TpyTIe (JHaepa, UCIIOTHUTEIS, KPUTHKA)

OCHOBHBIM METO0/10M 00y4eHUs SIBJISIETCS CJIOBECHO- MJLTIOCTPATUBHBIIN: paccka3, 6ecea, TUCKyccHs , paboTa ¢ OMOIOTHYECKOH JINTEepaTypoil.

JINYHOCTHBIE Pe3yJIbTaThI
JINYHOCTHBIE Pe3yJIbTATHI OTPAKAIOT:
- 3HaHHE OCHOBHBIX MPUHIIMIIOB U MPABUJI OTHOIIEHUS K KUBOW MPHUPOJIE, OCHOB 3J0POBOTO 00pa3a KHU3HHU ;
- popMupoOBaHUE €TUHOTO 00pa3za MUpA;
-pa3BUTHE ICTETHUECKUX YyBCTB KaK PETYIATOP MOPATHHOTO MOBEACHHUS,
- IPOABJICHUC HAacCTONYHBOCTH B JOCTHIXKCHUU LICIIN,
- (opmupoBaHUE YCTAaHOBKH Ha 3JI0POBBIN 1 0€30MacHbBIN 00pa3 KU3HH;
- Pa3BHUTHUEC TAaKHNX Ka4Y€CTB, KaK BOJIA, HeJIGYCTpeMHéHHOCTI), KpC€aTuBHOCTb, MHULIMATUBHOCTD, OMIIATHA, TPYI[OJIIO6I/IG, AUCHUIINIMHUPOBAHHOCTD,

MeTtanpeameTHsblie pe3yabTaThl
MeTanpeamMeTHblie pe3yabTaThbl 0TPAKAOT:
OCBOCHHE CHCTEMBbI OMOJIOTHYECKUX 3HAHUH,;

CaMOCTOATCIIbHO HAXOAWUTH, AHAJIM3UPOBATH U MCITIOJIB30BATh 6I/IOJ'IOFI/I'-IGCKYIO I/IH(i)OpMaHI/IIO;
YCTAaHABJIMBATL CBA3b MCIKAY PA3BUTHEM OHOJIOTUU H CONAaJIbHO-3KOHOMHNYCCKHMHU U SKOJOTUYCCKUMU HpO6HeMaMI/I;
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pPa3BUTHE HCCIICOBATEIHCKUX YICOHBIX JNCUCTBHUI, BKIIOYAsT HABBIKK PabOTHI ¢ MHGOPMAIMEH: TIOUCK U BBIJCIICHHE HY)KHOU WH(MOpMaIuu, 00o0IeHne u
¢bukcanys nHpopMaInu;

Pa3BUTHE MBIIUICHUS U JIOTUKH, BBISBIISTH MIPOOJIEMHBIE BOIIPOCHI M PEIIaTh IOCTABJICHHBIC 33]1a4H;

YMEHHUE PallHOHAIBHO IIAHUPOBATh CBOH y4eOHBIH Tpyx; paboTaTh B COOTBETCTBUH C HAMEYCHHBIM IUIAHOM;

Hpe)lMeTHbIe pe3yJabTaThbl

1. B no3HaBaTeibHOM (MHTEJIEKTYaILHOM) cdepe:

- BbIJIEJICHUE CYIIECTBEHHBIX TPU3HAKOB OMOIOTHUECKUX 00BEKTOB (OTIMYUTEIbHBIX PU3HAKOB KUBBIX OPraHM3MOB; KJIETOK U OPraHU3MOB PaCTEHHUIA,
KUBOTHBIX, TPHOOB U OAKTEpUIi; OpraHU3MBbI YEJIOBEKA; BUJIOB; DKOCHCTEM; OHOCc(hepsl) U MPOIecCoB (MMUTaHUE, IBIXaHUE, BBIICICHUS, TPAHCIIOPT BEIIECTB,
POCT, pa3BUTHE, PA3MHOKEHUE, PETYIISILHS )KU3HEEATEIIbHOCTH OPraHU3MOB).

- MPUBHUJICHHUE JJOKA3aTEIbCTB B3aMMOCBSI3U YEJIOBEKAa M OKPYKAIOIICH Cpeibl; HEOOXOIUMOCTD U 3alIUTa OKPYXKAIOIICH CPEIbI;

- 00bsCHEHUE POIH OMOJIOTUHU MPAKTUYECKOM JIEATEILHOCTH JIIOJICH; POJIH Pa3IMYHbIX OPTaHU3MOB B KU3HU YEIIOBEKA;

2. B IeHHOCTHO- OpHeHTANIMOHHOH cdepe:

- 3HaHHs OCHOBHBIX MPaBUJI MOBEACHUS B PUPOIE U OCHOB 3/I0POBOT0 00pa3a KU3HU;

3. B cdepe Tpy10BO¥i /1€SITEILHOCTH:

- 3HAHUA U COOJIIOICHHE MTPaBUJI PAOOTHI B KAOMHETE OMOJIOTHH;

- coOIroIeHue MpaBwil pabOTHI C OMOJIOTHYECKUMH TPUOOpPaMH U HHCTPYMEHTAMU;

4. B cdepe pusnyeckoi 1eATeIbHOCTH:

-OCBOCHHUE NMPUMEPOB BHIPAIIMBAHUS U Pa3MHOKCHHE KYJIbTYPHBIX PACTCHHUH, YX0/1a 38 HUMHU

S. B acrernueckoii chepe:

- BBISIBJICHHE 3CTETUUECKUX JOCTOMHCTB OOBEKTOB KUBON TTPUPOIBI
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BBeaenue — 2 yaca

1. Komuiekc opraHn3anuoHHO-TIeIaroruyecKux yCcJaoBui
2.1 KasennapHblii yueOHbIii rpaguk

Paznen 1. Pemenne 3a1a4 no teme «MoJjiexkyasipHasi 0MoJ10rusi»-6 4acon
Paznen 2. Pemnenue 3agau no teme «lurosiorus» -11 yacon

Paznen 3. Pemenne 3a1a4 no treme «I'eneruxa»-11 yacos

Tecmuposanue no kypcy «Pewenue buonocuueckux 3aday 8 xooe noocomosxu k EI'9» - 1 uac

YUEBHO-TEMATHYECKHH ILIAH

IIpumepHbIe popmbl
AeATeJIbHOCTH 10

Kou-
Ne KapToTeKke yueOHbIX Gopm
Tema BO Buj nesiteibHOCTH . Bua konTpoJs JlaTa
n/n U BH/I0B Y4eOHOI padoThbI
JacoB
IJIS MCITOJIL30BAHNSA B
TexHoJoruu «MCY JI»
BBenenue- 2 4
1 BBenenue B npeamer 1 Jnarnoctuka ypoBHs TectupoBanue —

apaMeTpoB y4eOHOro ycnexa
yueHHKa

JIMAarHOCTUKA YPOBHSA
napamMeTpoB yueOHOro
ycriexa y4eHHKa

CocraBneHue MaTpHIbl
yueOHOro ycrnexa
yUEHHKa
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Pentenue 3amaud mo reMe «OCHOBHEIE
CBOICTBA XUBOro. CucreMuas
OpraHu3aIys )KHU3HU»

[TpakTHUKyM [0 PEIICHUIO TectupoBanue
JIOTUYECKUX 3a7a4 (3amanusa EI'D)

Pa3nes |. MoJiekysipHas OuoJiorust - 6 4

Pemenue 3anay no teme: [IpakTukyMm 10 peueHuro TectupoBanue
«XUMUYECKUN COCTaB KIIETKHU. JIOTUYECKHUX U TBOPYECKUX (3apmanus EI'D)
Heoprannueckue BemecTBay 3a/1a4
Pewenue 3amau o reme: IIpakTHKyM 110 pELICHUIO .TectupoBanue
«XUMHAYECKUH KIETKU. YTJIEBOILI. JIOTHYECKUX 3a7a4 (3amanus EI'D))
Jlunu ey,
Pewenue 3amgau o reme: [IpakTukyMm o peneHuro TectupoBanue
«XUMUYECKUN COCTaB KJIETKH. benkny. JIOTUYECKHX 3aJ1a4 ¥ 3a7a4 110 (3amanusa EI'D),
AINTOPUTMY pelieHue 3aj1a4
Pewenue 3anau no reme: [IpakTukyMm o peueHuro TectupoBanue
«XUMUYECKUM COCTaB KIIETKH. JIOTUYECKUX 3a]1a4 (3amanus EI'D),
Hyxnennosbie kucnorsl. ATO» COCTaBJICHUE
KpOCCBOpJa

Pemenue 3amau no reme: [IpakTukym pemeHus Pewenue 3amau Ha: TectupoBanue
«XUMHYECKHI COCTaB KIETKH. TBOPYECKUX 3a7a4 U 3a7a4 110 -camokonupoBanue [JHK, (3amanusa EI'D)
HyxnennoBbie kucnotsl. ATDO» ANTOPUTMY -HaXO0XJAEHUE KOJIMYECTBA

MIPOIICHTHOTO COJEPKAHUS

HykjieotuioB B uenu [JHK,

-HaxoxaeHue auHbl JIHK

[0 U3BECTHOU

OTHOCUTEIIbHOU

MoutekyisipHoit macce JIHK n

OJHOTO U3 HYKJIEOTHIOB.

- COCTaBJICHHUE 3a/1a4 110 TEME

«HyKnenHOBBIE KUCTOTHD)

TectupoBanue 1o pazaeny:
«MomnekynsipHast OUOTIOTHs

IIpoBepka 3HaHMI, yMEHN U HABBIKOB ITOJIYYEHHBIX ITPU U3YYEHUH TeMbl: «Pemenue
3aj1a4 MO0 MOJIEKYJISIpPHOW OMOJIOTHIY COOTBETCTBYIOIMX TPEOOBAHUSAM MOATOTOBKU
YPOBHSI BBIITYCKHUKOB.

Pa3znen Il. Huroaorus - 13 u
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Pemenne 3agau mo teme: «l{utomorus
Kak Hayka. KnerouHas teopus»

[TpakTHUKyM [0 PEIICHUIO
JIOTUYECKUX 3aJ1a4y

TectupoBanue
(3amanus EI'D)u
COCTaBJICHHE TECTOB

10 | Pemenue 3ama4 no teme: « Ctpoenue IIpakTHKyM 110 pELICHUIO TectupoBanue
KJIETKH U €€ OPraHOUIbD» JIOTUYECKHUX U TBOPUYECKHUX (3amanust EI'D)
3a1a4d
11 | Pemenue 3aga4 o teme: [IpakTuKyMm 10 peueHuo TectupoBanue
«DOTOCUHTE3 JIOTUYECKHX 3a7a4 (3amanus EI'D)
12 | Pemenue 3aga4 o teme: [IpakTukyMm 10 peuIeHuro .TectupoBanue
«DHepreTuyecKnuii 0OMeH» JIOTUYECKHX 3aJ1a4 U 3a7a4 110 (3amanusa EI'D)
AITOPUTMY
13- | Pemenue 3ama4 o teme: «buocuuTe3 IIpakTHKyM 110 pELICHHIO Pemenne 3anay Ha TectupoBanue
14- | Genkay» JIOTUYECKHX, TBOPUECKHUX 3aAau | camokonuposanue JJHK, (3amanus EI'D)
15 Y 33124 110 aJITOPUTMY KOJMpOBaHuE OEJIKOB,
JIEKOIMPOBAHUE MOJIEKYJI
JHK.Onpenenenue
AMUHOKHUCIIOT 110
reHernueckomy kony JJHK.
Omnpenenenne aMMHOKHUCIIOT
10 TEHETUYECKOMY KOy
u-PHK.
Cocrasnenue u-PHK no
¢parmenty THK.
Omnpenenenre aHTUKO/I0HA
T-PHK 1 amuHOKHCIOTHI IO
konony u-PHK.
3aauy Ha HaXOXICHHE
KOJIMYECTBA HYKJIEOTH]IOB B
JAHK, AK B nonmunentuige mo
MCXOJHBIM JaHHBIM.
CocraBiieHue 3aaau.
16 | Pemenue 3amaq o teme: «THribr [IpakTHKyM 10 pelIeHnuro TectupoBanue
JIEJIEHUS KJIETOK JIOTMYECKUX 33]a4 U 33]1a4 110 (3amanus EI'D)

AITOPUTMY
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17 | Pemenue 3ama4 o teme: «becnonoe u [IpakTUKyM MO pEUICHUIO TectupoBanue
IIOJIOBOE PA3MHOKECHUE) JIOTUYECKHX 3a7a4 (3amanus EI'D)
18 | Pemenue 3aga4 o teme: [IpakTukyMm 1o peueHuro TectupoBanue
«MHIuBUyabHOE pa3BUTHE JIOTUYECKUX 3a]1a4 (3apmanus EI'D)
OpPraHU3MOBY
19 | TectupoBanue 1o paszuery IIpoBepka 3HaHMM, yMEHUN U HABBIKOB ITIOJYYEHHBIX IIPU U3Y4CHUH TeMbl: «Pemenue
«duTomorusi» 3a]a4 [0 [UTOJIOTHH) COOTBETCTBYIOLIUX TPEOOBAHUSAM MOJATOTOBKU YPOBHS
BBIIIYCKHHUKOB.
Paszgealll. 'eneruka - 13 4
20- | Pemenue 3a1a4 o teme: IIpakTHKyM 10 pELICHHIO Pewmenne u cocraBieHue TectupoBanue
21- | «He3zaBucumoe HaciieJoBaHHE JIOTUYECKHX, TBOPUYECKHX 33a/a4 | 3a7a4 Ha MOHOTHOPUHOE (3amanus EI'D)
22 | IpU3HAKOBY Y 3aJ1a4 110 aJITOPUTMY ckpenruBanue. OnpeneneHne

BEPOSTHOCTH TOSIBIICHHS
ITOTOMCTBA C 3aJaHHBIMU
npuszHakamu. OnpeneneHue
KOJINYECTBA ITIOTOMKOB C
3aJIaHHBIMHU TTPU3HAKAMU.
Omnpenenenne KOJIUYECTBA
(eHOTUIIOB ¥ TEHOTUIIOB
ITOTOMKOB.

Pemmenne oO6paTHBIX 33124
Ha MOHOTUOPHIHOE
CKpEIIUBaHHUE.

Pemntenue 3agad Ha
MIPOMEXKYTOUYHOE
HaCJIeI0BaHKE MPU3HAKOB.
Pemenue 3amau Ha
omnpeneneHne
JIOMHHAHTHOCTHU U
PEIEeCCUBHOCTH MTPU3HAKA.
Pemrenue 3amau Ha HEMOTHOE
JIOMHHHPOBAHHE U
KOJOMUHUPOBaHUE (3a7a4u
Ha OTpeJIeTICHUE TPYII
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KpPOBH MOTOMKOB U
poauTenen 1o 3alaHHbIM
YCIIOBHSIM).

Pemienne u cocrasieHue
3aJa4 Ha AUTUOPUTHOE
CKpEIIMBaHUE Ha
BBISICHEHHE F€HOTHUIIA
oco0eii, onpeseneHue
reHOTHUIIa OpraHu3Ma 1o
COOTHOIIICHUIO
(EeHOTUITNYECKUX KJIACCOB B
MTOTOMCTBE, Ha OTIPE/ICIICHNE
BEPOATHOCTH TOSBJICHUS
MOTOMCTBA C
aHAITM3UPYEMBIMU
MpU3HAKAMHU.

Pemenue 3anay Ha
MOJIMTUOPHUIHOE
CKpEIIUBaHHUE.

Pemenue 3anau Ha
HAXO0X/ICHUE BEPOSATHOCTH
MOSIBJICHUSI IOTOMKOB C
oTIpe/IeICHHBIMH
MpPU3HAKAMHU.

Ornpezenenne KoJInyecTBa
T€HOTHUTIOB U (DEHOTHUIIOB
MTOTOMKOB.

23- | Pemenue 3a1a4 o teme: IIpakTHKyM 10 pELICHUIO Pemenne 3amau Ha Bce Tunel | TectupoBanue
24 | «BzaumojieiicTBHE T€HOBY JIOTUYECKUX, TBOPUECKUX 3a1a4 | B3aUMOJECHCTBHUS (3amanus EI'D),
Y 33]1a4 110 aJrOpUTMY HEaJUIEJIbHBIX T€HOB penIeHne TeHeTUYECKUX
(KOMITIEMEHTAPHOCTb, 3a1a4
AIHUCTA3, MOJIMMEPHOE
JIECTBHE T€HOB)
25- | Pemenne 3ama4 o teme: IIpakTHKyM 10 pelIeHHI0 Pemenne 3amay Ha TectupoBanue
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26

«XpOMOCOMHasl TeOpuUs
HACJIEICTBEHHOCTH

JIOTMYECKUX, TBOPUECKHUX 3a7a4
U 3aj1a4 10 aJITOPUTMY

CLIEIIJIEHHOE HAacJIEqOBaHHE,
BBISICHCHHE T'€HOTHUIIOB
oco0eil 1 onpeeIcHue
BEPOSITHOCTH POXKICHUS
IMOTOMCTBA C
aHATM3UPYEMBIMU
MIPU3HAKAMU.

Pemenne 3anay, B KOTOPBIX
paccMaTpuBaeTcs
CIICIJICHHOC U HE3aBUCUMOE
HacJe0BaHHE.

Pemenune 3a7a4 Ha HEIIOJIHOE
ClLIeIJIEHHE TeHOB, Ha
COCTaBJICHHE CXEM
KPOCCHUHTOBEpA.

(3amanus EI'D),
pelIeHrEe TeHETUIECKUX
3aga4

27-
28

Pemenue 3amay mo teme:
«['enetnka nosiay»

IIpakTHKyM 10 pELICHHIO
JIOTUYECKUX, TBOPUYECKHUX 331124
Y 33]1a4 110 aJIrOpUTMY

Pemenune 3aga4d Ha
HacJIeJOBaHHE TCHOB,
JIOKAJIU30BAHHEIX B
X-XpOMOCOME.
Pemenne

3aJ]a4 Ha CICIICHUE C
Y- xpomMocomoii.
Pemenue 3amau Ha
HacJeI0BaHUE JIBYX
MIPU3HAKOB CIEIUVICHHBIX C
IIOJIOM

TectupoBanue
(3amanus EI'D)

29

Pemienne 3aaa4d 110 TCMC:
<<3&KOHOMCpHOCTI/I U3MCHYHNBOCTH

[TpakTUKyM 10 pELICHUIO
JIOTUYECKUX, TBOPUYECKHUX 3a]1a4
¥ 33/1a4 10 aJITOPUTMY

Pemenue 3amau Ha
ompeieNieHue TUTIA U BUa
MyTaLuu.

TectupoBanue
(3amanus EI'D),
pelIeHne TeHETUYECKUX
3a1a4

30

Pemenune 3amaud mo teme: «l'eHeTHKa
YCIOBCKa»

ITpakTHKyM 10 pELIEHUIO
JIOTUYECKHX, TBOPUYECKHUX 3a]1a4
¥ 33/1a4 10 aJTOPUTMY

Omnpenenenue Tuna
HACJICJIOBAHMS IPU3HAKA C
MOMOIIBIO aHATH3a
POAOCIIOBHOM.

TectupoBanue
(3aganus EI'D),
pelIeHne TeHETUYECKUX
3a1a4
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31

TectupoBanue 1o Kypcy «Pemenue
OHMOJIOTHYECKUX 3a]1a4 B XOJI€
HOAroTOBKU K EI'O»

[IpoBepka 3HaHMI, yMEHUI U HABBIKOB IMOJIYYEHHBIX [IPU U3YYEHHUH 3JIEKTUBHOTO Kypca
«Pemenne OMOIOrMYECKUX 3a7a4 B XOe MOATOTOBKH K EI'D» cooTBeTCTBYIONINX
TpeOOBaHUSIM OJTOTOBKU YPOBHSI BHIITYCKHUKOB.

32- | AHanu3 TeCTUPOBAHUSA
33
34 | 3akimoueHue
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2.2 YcJ10BHSA peau3alui MPorpaMmmbl

['pynmoBble 3aHATHUS MO PYKOBOJCTBOM y4HTENsl (00y4yeHHE B COTPYAHUYECTBE).
CamocrosiTensHas padora.

Pabora B mapax.

KoiiekTrBHBIE 00CYXICHUS U TUCKYCCHUH.

['pynmoBast paboTta HaJ MPOEKTaMHU.

OcHoBHbIE BUBI Pa0OTHI: HHAWBUIYyaTIbHAS, PpOHTANIbHAA, TPYIIIIOBasi, paboTa B mapax.
Jlis  DoBBILIEHMSI HHTEpeca K H3Yy4aeMOMYy MaTepuanay IpeIyCMOTPEHbl pa3Hble BUIbI
JIeATEIbHOCTH: UTPOBasi, TBOPUECKasi, UCCIIEI0BATEIbCKAs, [IPOEKTHAS.

2.3 ®opMBbI ATTECTANMH U OIleHOYHbIE MATEPHAJIBI

®dpoHTaNbHAS U MHIWBHIyAJIbHAS TIPOBEPKA BHIMOIHEHHON pabOTHI.

VYcTHBIE BBICTYIUICHUS 110 33JJaHHBIM TEMaM.

TecToBBIC U CAMOCTOSITEIHHBIE PAOOTHI.

[lucbMeHHbIE TBOPUECKUE 3aJaHUS.

TectupoBanue 1o Kypcy «Pemenne 6MoI0rHUecKuX 3a71a4 B X0/1€ MOAroTOBKH K EID»

2.4 MeToauueckoe u MaTePpUAJIBbHO-TEXHUYECCKOEC odecneuyeHue MporpaMmal

MeTtoaudeckoe obecneyenue IIporpamMMalI:

1.

L

®©

10.

11.

12.
13.

14.

15.

16.

17.
18.

bepxun6mut M.b., I'marones C.M., UBanosa H.I1., ®punman M.B., @ypanes B.A., Uyo
B.B. Metonuyeckoe nmocobue k yueObnuky “O6mas 6uonorus” - M.: MUPOC, 2000. —
93c.

H.JL.T'aneesa.,«Cto npuéMoB ajisi yueOHOro ycrexa YIYeHHKa Ha YpoKax OUOIOTumn»-
MEeTOAMYECKOoe mocooue mist yuurens, Mocksa: «5 3a 3HaHu"»,2006r.

' A.A. Tlpuemsl negaroruueckoit Texuuku. — M.: Buta-IIpecc, 2002. — 86c¢.
Hmutpuesa T.A., Cymaroxun C.B., I'ynenkos C.U1., Mensenesa A.A. buosorus.
Yenosek. Obmas 6uonorus. Borpocsl. 3ananus. 3agaun. — M.: Ipoda, 2002. — 144c.
Myptazun .M. 3agauu u ynpaxksaenus no ooueii ouonoruu. [Tocodbue mis yunrenen. —
M.: IlpocBemienue, 1981. — 192c¢.

[erynun O.B. DnextuBHBIE Kypchl. FIX MecTO U poJib B OMOIOTHYECKOM 00pa30BaHuM.//
“buonorus B mkone”. — 2004. - No7.

[Tonomapera 1.H., Conomun B.I1., Cunensauxona ['.JI. OOmias Mmeroanka o0ydeHus
6uosioruu. M.: M3natensckuit uentp “Axanemus”, 2003. —272c.

Bricouikas M.B. TpenupoBounsie 3agaun. Bonrorpan. Yuurens: 2005. 148c.

I'ynses B.I'. 3anaunuk no renetuke. M. Konoc1980.

Kyumenko B.C., [laceunux B.B. buonorus. HlkonbHast onumnuana. ACT - Actperns.
M.2002. 300c.

A.B. Ilumeno. Ypoku 6uonoruu B 10 — 11 knaccax, pa3BépHyToe Iu1aHupoBaHue (B 2
qacTax. — SIpocnasis, - Akagemus pazsutus, 2006

[Tumenos A.B. Ypoku buonoruu. fAApocnasne. Yunrens rona Poccun: 2003. 270c.
Punurep O.H. buonorus. Dkonorus. Dk3aMeHaIlMOHHbIE BOIIPOCHI M OTBETHL. M.“AcCT-
npecc mkoina” 2003. 54c¢.

[IporpaMmel 17151 06111€00pa30BaTENbHBIX KO, TUMHA3M, TuieeB. buonorus. 5-11
kiacc. M.: Jlpoda, 1999. — 224 ¢

Opxosa U.U., HlumkeBua M.JI O6mmas 6uonorus: 10 kiacc: [ToypodHblie TECTHI:
TemaTudeckuii KOHTPOJIb. Y4eOHO-MeToANYecKoe mocooue - Mu:FOuumnpecc,2004.-
192c.

B.IO.Kpectpsauunos,I".b.Baiinep. COopHUK 3a1a4 110 reHETHKE C perieHusIMU.-CapaToB:
«JIuein»,1998.-156¢.

b.X.Coxomnosckas. 120 3agau mo reretuke(c pemenusimu).M.: Llearp PCIIN,1991.-88c.
C.A. Jukapés I'enetuka : Coopuuk 3anau.-M.: M3garensctBo «llepBoe ceHTs10ps»,2002.-
112c.
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19. C.U. bensnuna, K.A.Ky3emuna, 11.B.CepreeBa u ap. Pemenue 3agad mo
redetnke.CI'MYVY,20009.

20. 3. Imutpuena T.A., Cymatoxun C.B., I'ynenkoB C.1., Mensenera A.A. buonorusi.
Yenosek. Obmas 6uonorus. Borpockr. 3ananus. 3agauu. — M.: JIpoda, 2002. — 144c.

21. Konnenius nporibHOro 00y4eHHUs Ha CTapIIIei CTYIIeHH 0011Iero o0pa3oBaHusl.
Mocksa.

2.5 Cniucok JuTepaTypsbl

1. ILM bopoaumn, JI.B. Beiconkas, I'.M. IpiMmun u ap. buonorus (o6mas 6uosorus),
yuebnuk i 10 — 11 xmaccoB 0011eo0pa3oBaTeNbHbIX YUPEXKICHHI; TPOPUIbHBINA
ypoBeHb; 1 yacts . — M.; [Ipocsemenue. - 2006.

2. I'M. Ipmvmmut, O.B. Cabnuna, JI.B. Beiconkas, [1.M. bopoaun. O6miast Guonorus:

MpakTUKyM I yuanmuxcst 10 — 11 k1. o61meo0pa3oBaTebHbIX YUPEKICHHH;

npoMILHBIA YPOBEHB

Spweiruna B.H.buonorus s nocrynarouux B BY3e1. M. “Briciias mkona”1998. 475c¢.

O.B. I'uranu. O6mas 6uonorus, 9 — 11. tabmuesl, cxemsl. — M.; - Biragoc, - 2007

5. Pysunckuii A.O., Beiconkas JI.B., I'marones C.M. O6mas 6uonorusi: YueOnuk mis 10-
11 xiaccoB MIKOJ ¢ yriryOJeHHbIM n3ydeHueM ouosnorun. — M.: [Ipocsemenue, 1993. —
544c.

6. OOmas 6uonorus. 10-11 xmace: yuel.nms100meo0pa3oBart. yupexxaeHuit / A A.
Kamenckuii, A.E. Kpuckynos, B.B. [Taceunnk. — M.: [Ipoda, 2005. — 367 c.

7. Cnpeirun C.®. buonorus: [loaroroska k EI'D: YuebHo-mMeTommueckoe mocooue -
Caparos:

JIunei, 2005. - 128 c.

8. C.I'. MamonrtoB, B.b. 3axapos, T.A. Ko3nosa. OcHoBbI Ouonoruu (Kypc uis
camooOpasoBanus). — M.; [Ipocsemenue, 1992

9. baryes A.C., 'ynenkoBa M.A., EneneBckuit A.I'. u np. buonorus: boneloi cpaBoYHUK
JUIS IIKOJIBHUKOB M MTOCTYIAIONINX B BY3HI. - M: Jlpoda, 2004.10

10. boarosa U.B. C6opHuk 3a1a4 1o obmieii 6unosnorun. — M.; «Onukc 21 Bex», - 2005.

11. Kamenckuii A.A. buosorus: [TomHeiii kype 00meo0pa3oBaTeIbHON CPeTHEH IIKOJIBI:

12. YuebHoe nocobue it LIKOJIBHUKOB U abutypueHToB - M: Dk3ameH, 2002. - 448 c.

13. Kepebmosa E.JI. buonorus B cxemax u tTabnumax: [locodue 11t IIKOJIEHUKOB U
abutypuenrtos - CII6: Tpuron, 2005. - 128 c. M: JIpoda, 2005. - 240 c.

14. Jlemeza H.A., Kamimtoxk JI.B., Jlucos JI.JI. buonorus B Bopocax u otBerax. - M.: Ponbd.
1999. — 496c¢.

15. bormanosa T.JI., ComonoBa E.A. buosnorus. CnpaBouHnoe mocooue s
cTapueKIacCHUKOB U nocrynaromux B BY3s1. — M.: ACT-IIPECC LIKOJIA, 2002. —
816c.

16. Kupeea H.M. buonorus mis nocrynaronux B BY3b1. Crioco6b! perieHus 3a1a4 mno
reHetuke. — Bonrorpan: Yuurens, 2003. — 50c.

17. Camoyuurens Juid peuieHus 3ajad no resetuku. 2 gactu. [.U. IloaropHosa. B
«IIepemena"1988r.

18. ®.K. Anenbmun. 3agauu no reaetuke. [locodue nns abutypuentos BMA.., 1997r.
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