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IHosicHUuTeIbHAA 3aNMCKA

[Ipemmaraemerit kypc pacCumtan Ha 34 yaca (1 wac B Hememto, 1 wac pesepB), oH
noodepcugaem u yenyonsem 0a3zoevle 3HaHUs N0 OUOIO2UU U HANPABIEH HA POopMUpOosanue u
passumue 0OCHOBHuIX Y4eOHbIX KOMNemeHYull 8 X00e peuieHus: OU0I02UYeCKUX 3a0adu.

Konuyenyus npoepammvl _kypca 3akiarodaercs B TOM, 4To €€ pa3pabdoTka cBsi3aHa C
pa3paboTKOM CHUCTEMbI CHIEIMATTM3UPOBAHHON MOJATOTOBKU (MIPOGUIBLHOTO 00YUYEeHHsI) B CTAPIINX
KJIacCax M HaIlpaBJICHO Ha pead3alyi0 JIMYHOCTHO - OPUEHTHUPOBAHHOTO IMpolecca, Mpu
KOTOPOM  MaKCHUMaJbHO  YYMUTBHIBAIOTCS  HMHTEPECHI, CKJIOHHOCTH, M  CIHOCOOHOCTH
cTapiiekiIacCHUKOB. OCHOBHOM aKIIEHT Kypca CTaBUTCS HE HA MNPUOPUTETE COJACPKAHUA, a Ha
IPUOPUTETE OCBOCHHUS Y4YalIUMHCS CIOCOOOB JEHCTBHI, He HaHocs yuepd camoMy
COACPIKAHNIO, T.C. PA3BUTHUIO MNPCIAMCTHBIX M MCKIPCIMCTHBIX KOMHGTGHL{Hﬁ, 4YTO HaxXxoauT
OTpaK€HHE B KOHTPOJIbHO-U3MEPUTENBHBIX Marepuanax EI'D. Kypc TecHO cBsA3aH ¢ ypokamu
o0mieil OMOJIOTMH M COOTBETCTBYET TpeOoBaHMsIM [0cymapcTBEHHOrO CTaHAApTA.

AxmyanvHocmes yMEHUS pemiaTh 3afadyd 1o OMOJOTMM  BO3pPAacTaeT B CBS3U €
BBegeHueM EID mo Ouonoruu, a Takke C T€M, YTO HEOOXOAWMO NMPUMEHSTh 3HAHUS Ha
npaktuke. Kypc TecHO cBs3aH ¢ ypokamMu 0OIIeid OHOJOTHU U COOTBETCTBYET TPEOOBAHHSIM
['ocymapcTBeHHOTO CTaHaapTa.

Permenne 3a1a4 no OHOJOTMH JaeT BO3MOXHOCTb JTydIe MO3HATh
byHIaMeHTalIbHbBIE o0meOnoNornyecke  MOHATHUSA,  OTpaXKallllhe  CTPOeHHEe U
(GYHKIMOHUPOBAHUE OHMOIOTMYECKHX CHCTEM Ha BCEX YPOBHSAX OpPraHHM3alM{ >KU3HU.

Pemenue 3amay mo 6MOIOTUM MO3BOJSET TAKKe YINIyOUTh W 3aKPEMHUTh 3HAHUSA TIO
pazaenam oOumieit  Omonoruu. OrpoMHYI0 BaXXHOCTh B HENPEPHIBHOM 00pa3oBaHUU
NpUOOPETAIOT  BOMPOCHl  CAMOCTOATENIbHOM  pabOThl  y4yalluXcs, YMEHHE  MBICIUTh
CaMOCTOSITENIFHO M HaxoauTh pemeHue. Co3Mal0TCsl  yCIOBHSA JJIsl  WHAMBHIYaTbHON U
rpynnoBoil ¢opM AesITenbHOCTH yuammxcs. Takoe coderaHue JByX (OpM OpraHusanuu
CaMOCTOSITENIbHOW ~ pabOThl Ha ypOKax AaKTHBH3HPYET CHA0bIX ydJamuxcs ¢ JIaeT
BO3MOXXHOCTh UG depeHIpoBaTh MOMOIIb, CIOCOOCTBYET BOCHUTAHHUIO B3aMMOIOMOIIN U
koiiekTuBu3Ma. Co3[aeT Takke YCIOBHS Il OOyYeHHsS y4YalluXcs CaMOKOHTPOIIO U
camoolieHke. 910 (GopMUpPYeT TBOpPUECKOE OTHOILIEHHE K TPYAy BaKHOE /I 4YeloBeKa
0001 mpodeccuu u SBISAETCS BAKHBIM YCIOBHEM YCIIEIIHOTO, KAYECTBEHHOTO BBITOJIHEHUS
UM CBOMX OOsI3aHHOCTEH.

Ocobennocmamu__npozpammsl _Kypca SIBISIETCS TECHas CBA3b €ro COJIEpXKaHMUsS C
ypokaMu oOuieil OuoJIoTMM M COOTBETCTBHE TpeboBaHUsAM ['ocynapcTBEHHOro cTaHaapTa.
[TonGop MmarepuanoB [y 3aHATHHA OCYIIECTBISIETCS ~ HAa OCHOBE KOMIIETEHTHOCTHO -
OpUEHTUPOBAaHHBIX 3a/laHWM, HANpaBJIEHHBIX HAa  pa3BUTHE TPEX YpOBHEH OOY4YEHHOCTH:
PENPOAYKTUBHOTO, IPUKIIAAHOIO ¥ TBOPYECKOTO.

Llenvio kypca asnaemcea:

e CozeiicTBoBaTh (hOPMHUPOBAHMIO MPOYHBIX 3HAHUNU 10 00ImIeH OMOJIOTHH, YMEHUH U
HABBIKOB pENICHHS 3a1a4 st cnaun EID.

¢ O000IINTh, CHUCTEMATH3UPOBATh, PACHIMPUTH, U YIIIYOUTH 3HAHUA  ydalIUXCS
c(hOpMHUPOBATH/aKTyaIHU3UPOBATh HABBIKU PEUICHHUs] OMONOTHYECKUX 3a7ad Pa3IHMuHbIX THIIOB.

e /laTh YYEHHMKY BO3MOXKHOCTH pPEaIM30BaTh CBOW HWHTEIUICKTYAIbHBIC M TBOPYECKHE
CIHOCOOHOCTH, WMEIOIIMECSs 3HAHWS W YMEHHUS B JPYTUX 00JacTSIX JesITeNbHOCTH IPU
BBITIQJIHCHUH MIPOEKTHON PAOOTHI.

¢ JlaTh y4eHUKY BO3MOXKHOCTh OIICHUTH CBOHM CKJIIOHHOCTH W MHTEPECHI K JIAaHHOW 00IacTH
3HAHUS

3aoauu:
1.®opMupOBaTh CUCTEMY 3HAHUN TIO TJIABHBIM TEOPETUYECKUM 3aKOHAM OHOJIOTHHU.



2.CoBepIICHCTBOBaTh YMEHHE pEIIaTh OMOJIOTMYECKHE 3a7aydl PenpOIyKTHBHOTO |,
NPUKIIAJHOTO U TBOPYECKOTO XapaKTepa

3.Pa3BuBaTh KIIIOUEBBIC KOMIIETEHIINH : y4eOHO - MO3HABATEIbHbIE, HHPOPMALIMOHHbIE
, KOMMYHUKaTHBHBIE ,COLIUAIILHBIC.

4.Pa3BuBaTh OMOJOTHYECKYIO MHTYHIIMIO, BBIPA0OTATh OMPEACTICHHYIO TEXHUKY, YTOOBI
OBICTPO CIIPABUTCS C MPETIOKECHHBIMHI SK3aMEHAIIIOHHBIMHU 33/1aHHSIMU.

bnazooapsa snexmuenomy kypcy no 6uonozuu 8bInoIHAEmMCcs HECKOILKO (YHKYULL:

1. TloamepxuBaeTcs u3yuyeHue OMOJIOTUM Ha 3aJ]aHHOM CTaHIapTHOM ypoBHE. Kypc
«Pemienue OMONOrMUECKHMX 3aJa4» MOMOTaeT 3aKpeluTh W YIUIYOUTh YpOBEHb 3HAHUU IIO
OMOJIOTUY, TPUMEHHUTD 3TH 3HAHUS IYTEM PEIICHHS] OMOIOTHICCKUX 3a/1ad.

2.  OcymecTBiusieTcs JIMYHOCTHO-OPHUEHTUPOBAHHBIN MoaxoJ B oOyueHuu. To ecTb
YVUUTBHIBAIOTCS WHAUBUIYAIbHBIE CKIIOHHOCTH U CIIOCOOHOCTH YYaIllUXCSl M CO3JIAl0TCS YCIIOBUS
JUTsl 00y4eHHsI UX B COOTBETCTBHHU € MPO(HECCHOHATLHBIMU UHTEPECAMHU.

Tanupyemoiil pezyromam
B pezyiomame _npoxodrcoernus npocpammol Kypca 00yuaoumuecst QOANCHbL :

e lcnonb3oBarh 00WKME MpuUeMbl pabOThl € TECTOBBIMHM 33JaHUSIMM  Pa3IMYHOU
CJI0)KHOCTH, OPUEHTUPOBATHCSA B IPOIPAaMMHOM MaTepuaje, yMeTb YETKO (POpPMYJIUPOBATh CBOU
MBICIIH

e YMeTh IPaBWIBHO PAaCHPEEIATh BPEMS IPU BbIIIOJHEHUH TECTOBBIX padoT.

e O0600mATh U NPUMEHATh 3HAHMS O KJIETOYHO-OPTaHU3MEHHOM YpPOBHE OpraHu3aluu
AKHU3HU.

e (O0600mAaTh ¥ MPUMEHATH 3HAHHUSI 0 MHOTOOOPA3UH OPTaHU3MOB .

e ConocraBisATh OCOOCHHOCTH CTPOCHUS M (YHKIMOHHPOBAHUS OPraHU3MOB pa3HBIX
LapCTB.

e ConocraBiATh OMOJOTMYECKUE OOBEKTHI, IPOLIECCHI ,IBICHUS, MPOSIBIISIOLIMXCS Ha BCEX
YPOBHSIX OPTaHU3ALMH KU3HH.

e VYcraHaBIMBaTh [10CIIEI0BATENILHOCTh OMOJIOTHYECKUX 0OBEKTOB, IIPOLIECCOB, SIBJICHUM.

e [lpumeHnsaTs OuoONOrHUECKUE 3HaHHUSA B NPAKTHUECKUX CHUTyalMsX (TPaKkTHUKO-
OpPUEHTHPOBAHHOE 33/1aHUE).

e PaboTtarh ¢ TEKCTOM WM PUCYHKOM.

e (O0600maTh ¥ TPUMEHSTH 3HAHKS B HOBOW CHUTYyaIlUH.

e PemaTte 337auu MO LMTOJOTMM 0a30BOrO YpOBHS M MOBBIIIEHHOIO Ha IMPUMEHEHHE
3HAHUU B HOBOM CHUTYallHUH.

e Pemare 3amaun 1o reHeTMKe 6A30BOTO YPOBHS U MOBBIIIEHHOIO HA PUMEHEHUE 3HAHUI
B HOBOM CUTyalluH.

e Pemate 3amauM  MOJEKYJSpHOW Ouosiormu 0a30BOTO YpOBHS M MOBBILIEHHOI'O Ha
IIPUMEHEHNE 3HAHUI B HOBOW CUTYalUN.

Cmpykmypa npoepammsi. Kypc onupaeTcss Ha 3HAHUS, NOJYyYEHHbIE NPU U3yUYEHUU
Kypca Ouonorun 10 kmacca. CoxepkaHue NporpamMmbl BKJIIOYaeT 3  OCHOBHBIE pasjena:
pelieHue 3a7ad 1o MOJIEKYJISIpPHOM OMOJIOTHH, pellleHue 3aJay [0 HUTOJIOTUH, PellieHne 3adad
110 TEHETUKE, JAHHBIE PA3/EIIbl JENATCA HAa TEMBI, U KaX/Jas TeMa 3JIEKTUBHOIO Kypca SIBIISETCS
NpOJOKEHHEM Kypca Ouosjoruu. OCHOBHOW THN 3aHATHM - mnpakTukyM. Jlns nHamOonee
YCIIEIIHOTO YCBOEHHUSI MaTepHaja IUIaHUPYIOTCS pa3iudHble (opMbl paboOThl C YyHalIMMHUCH:
pazHooOpa3Hbie (HOpPMBI PabOTHI C TEKCTOM, T€CTaMHM, BBHITIOJHEHHWE TBOPYECKUX 3amaHuil. s
TEKYIIEro KOHTPOJS Ha KaXJOM 3aHATUU YYalMMCS PEKOMEHAYETCSl Cepus 3aJaHMii, 4acTb
KOTOPBIX BBIMOJIHAETCS B KJIacce, a 4acTb - JJOMa CaMOCTOSITEIbHO W HUTOTOBOTO KOHTPOJISI—
3a4er 1o Kypey «Pemienne 6uoigornyeckux 3agau» U MpoeKTHas AearenbHocTh. Kype peannzyer
KOMIIETEHTHOCTHBINA,  JI€ATENbHOCTHBIA M  UHAUBUAYAIbHBIH MOAXO0A K  OOy4YEHHIO.
JlesATeNbHOCTHBIN IOAXOJ pealu3yeTcs B IPOLECCE IPOBEIEHUS CaMOCTOSATENbHBIX U




MPAKTUYECKUX paboT C ydYallMMHCS, COCTAaBJSIET OCHOBY Kypca. JleaTenpbHOCTh ydHuTems
CBOJUTCS B OCHOBHOM K KOHCYJIBTHPOBAHMIO Y4YallUXCs, aHaiu3y M pa3zbopy Haubomee
NpOOJIEMHBIX BOMPOCOB H TeM. MHauBuayanu3amuss OOY4YEeHHS JOCTUTAETCS 3a CUeT
UCIIONIB30BAaHUSl B TIpollecce OOYUYEHUS  nedazo2uieckou  MexHONO02UU  JUYHOCIHO-
opuenmupoganno2o obpazosanus « ACY/]» (AHIUBUIYaTbHBIA CTUIb YI€OHOU NIEATEIHHOCTH),
(cm. mpunokenue 1).Texnomorus MCY ]| mo3BoisieT co3maTh 0OO0Yy4aromyl0 U Pa3BUBAIOIIYIO
cpedy, KOTopasi CIIOCOOCTBYET HamOojiee MOJHOMY PACKPBHITHIO 33JaTKOB CTapUIEKIACCHHUKOB,
oOecrieunBaeT UM yciaoBHS s (OPMUPOBAaHUS UHTEpeca K YYCHUIO, MaKCUMaJbHOU
TBOPYECKOI CaMOCTOSATEIbHOCTH, AKTUBHOCTH.

B moaroroBke M NpoOBEACHMHM YPOKOB HAHHOIO Kypca HCIOJB3YETCS  MEXHONIO02UA
300pogvecbepezarowie2o 0OyueHuss U GOCHUMAHUA: CO3JAaHUE IICUXOJOIMYecKoro komdopra,
CaHUTAPHO-TUTMEHUYECKUX YCIOBUM, IBUTATEIbHON aKTUBHOCTH U IPYTUX KPUTEPUEB, KOTOPBIE
BJIMSIIOT Ha YCIIEUIHOCTb B OOy4EHUH.

Dopmoti omuémuocmu no U3y4eHuo 0aHH020 Kypca moaxcem Oblmb.

e CocTaBiieHre OMOJIOTMYECKUX 3aJlad, MHTEUIEKT-KapT, KPOCCBOP/IOB, CO3/IaHHE
IIPE3eHTAalMH, 10 TeMaM IEKTUBHOIO Kypca;

¢ 3auéT 1O pellIeHuIO 3a/1a4 0a30BOT0 YPOBHSI U MTOBBILIEHHOTO ;

e 3aiuTa IpOEKTHHIX padoT.

COJAEPKXAHHUE KYPCA
BBenenue — 2 yaca
1. Beeoenue 6 snekmusHwiii npeomem

Pecypchl yueOHOTO yeniexa: 00y4eHHOCTh, MOTHBAIHS, TAMSTh, BHUMaHUE,
MOJQJIBHOCTb, MBIIIJICHHE, ACATEIHHOCTh. KOHTPOIJIb, CAMOKOHTPOJIB.
MoTuBanus Ha ycnex: MaTpuila HHAUBUAYaJIbHOTO yClieXa, WHIUBUTyaIbHAS
mporpaMma pa3BUTHS 00IIey4eOHBIX HABBIKOB.
2. Pewenue 3a0ayu no meme
«OcHosHule ceoticmea dHcusozo. CucmemHas opeaHuzayus HeusHuy-1 vac

3akpenieHue OCHOBHOIO COEPKAHUS TEM B X0/i¢ PellieHUsi 0M0I0TrHYeCKUX 3a1a4:
buonorus - Hayka O KM3HU M €€ 3akOoHOMepHOcCTsX. Ilpenmer, 3amaum, MeTonbl U
3HayeHue Ouonorud. CBA3b OWONOTMM C JPYTMMH HayKaMH, €€ MECTO B CHCTEeMe
€CTECTBEHHOHAYYHBIX M OMOJIOTMYECKUX TUCHUIUIMH. buonorus B cucreme KyiabTypbl. Mecto
6uonoruu B pOpMUPOBAHUU HAYYHOT'O MUPOBO33PEHUS U HAYYHOIH KapTHUHBI MHpa.
OcHoBHblE TpU3HAKU >kUBOro. OmnpeneneHue MOHATHUS <«OKU3HBY». buonormueckas
dopma CyliecTBOBaHMS MaTepuu. YPOBHHM OpTraHU3alMM >KUBOM MaTepuuM M TNPHUHLHUIBI HX
BbIJIETICHUSI.

OcHoBHble noHsaTHsA. buonorusa. ’KuzHb. OCHOBHBIE NPHU3HAKH >KUBOTO. YPOBHHU
OpraHu3ani KUBOH MaTepuu. Meronsl u3ydeHus B Ouonoruu. Kietka. Tkanb. Opras.
Opranmsm. [lonynsmus u Bua. buoreonienos. buocdepa

Paznen 1. Pemenue 3axa4 no teme «MosekyasipHasi 6uoJiorusi»-6 yacos

3akpenieHne 0CHOBHOI0 COJAeP:KAHUA TeM B X0/1€ pellleHUs OMOJOTMYECKHX 3ajgau:
1. Xumuueckuii cocmas Kiemxu. HQOPZCZHMHBCKUQ eeuecmea.
XuMUYecKre 3JIeMEHTHI U UX POJib B KIICTKE. HeOpFaHI/IquKI/Ie BCIICCTBA U UX POJIb B
JKU3HEASATEIbHOCTH KJIeTKH. Boja B KJICTKEC, B3aUMOCBA3b €€ CTPOCHU A, XUMUYICCKHUX CBOMCTB U




Oouonornyeckoir pomu. Comum  HEOpPraHMYECKUX KHCIOT, HMX BKIaJ B oOecreuyeHue
KHU3HEACSITENbHOCTH KIETKH U TMOJAJep)KaHue roMeocraza. VMoHBI B KJETKe, MX (DYHKIHU.
OcmoTHuecKoe JaBlieHHE U TYProp B KieTke. by(epHbie CHCTEMBI KIIETKH.

2 Xumuueckuti cocmae kiemku. Yanegoowl. Jlunuowi.

VYrineBoabl B IKU3HEIEATEIHHOCTH PACTCHHM, KHBOTHBIX, TPUOOB U OakTepuil.
CtpykTtypHble H  (PYHKIMOHAJIbHBIE OCOOEHHOCTH MOHOCAaxXxapuaoB M  JHMCaXapuIoB.
Bbuomnonumeps! - monaucaxapubl, CTPOCHUE U OHOIOTUYECKast POJIb.

Kupsl U aunuabl, OCOOEHHOCTH WX CTPOEHUS, CBsI3aHHbIE C (QYHKIHMOHAIBHOM
AKTHUBHOCTBIO KJIETKH.

3. Xumuueckuii cocmae knemxu. benxu.

Oprannyeckue BeliecTBa KiIeTKU. buonomumepsl — Oenku. CTpyKTypHasi OpraHu3anus
OenkoBbIX MoJiekyn. CBolicTBa O6enkoB. JleHaTypalus u peHarypauus — OMOJOTUYECKUN CMBICI
U 3HaueHue. OyHKIUK OETKOBBIX MOJIEKYI. DEpMEHTBI, UX pPOJIb B OOECHEYCHHH IPOIECCOB
xusHenesTenbHoctu. Knaccudukanus hpepMeHToB

4-5. Xumuueckuu cocmas knemku. Hykneunoswvie kuciomel.

HyknennoBbie KHCIOTHI, UX poib B kierke. Ucropusa uzyuenus. JJHK — monekyna
XpaHeHHus HaciencTBeHHoW uH(popmarnmu. CtpyktypHas opranmsanms JIHK. CamoynBoenme
JHK. PHK, ee BuabI, 0cOOEHHOCTU CTPOEHUS U (PYHKIIHOHUPOBAHUS

AT® — OCHOBHOI aKKyMYyJIATOp 3HEPruH B KieTke. OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbI
u ¢pyukiun AT®. Butamunsl, CTpoeHHE, UCTOYHHUK MOCTYIICHUS U POJIb B OPraHU3ME U KIIETKE.

6. [Ipaxmuueckasn paboma «Hapywenue ceoticms 6e1kos npu 6030eucmseuut Ha Hux
ANKO20JIS»

OcCHOBHBIE NOHATHSA. AMMHOKHUCIOTHI. AHTHKOJOH. ['uapoduabHOCTS.
I'mapodobuocTs. 'mukonporenast. ['yanun. enarypanus. JJHK. Kogon. KommiemenTapHOCTS.
Jlunoniporennpl. Jlokyc. MakpoanemenTel. Mukposnementsl. MoHomep. Hyxkiieonporeuasl.
Hyxneotua. Ocmoc. Ilomumep. [Momunentun. Ilentumnas cesizb. PHK. Tumun. ®@epmeHTHI.
[MuTo3uH. Ypamwuin.

Mexknpeamernble  cBa3dM. Heopranumueckas xuMus. XHUMHUYECKHE  DJIEMEHTHI
nepuoanueckoit cucrembl Jl.M.MengeneeBa. Moubl (kaTuoHbl W aHuOHbI). Boma u apyrue
HEOPraHWYECKUE BEIIECTBA, CTPOCHUE MOJIEKYJ W CBOMCTBa. Jluccounuanusi 3JIEKTPOJIMTOB.
Oprannyeckass xumus. OCHOBHBIE TPYIIBI OpraHUYecKuX coenuHeHui. bydepHbie pacTBOpHL
®usuka. Ocmotuueckoe nasienue. Juddysus u ocmoc.

Pazjnen 2. Pemenue 3amxa4 no treme «lurosiorus» -11 yacon

3akpenJieHue OCHOBHOI'O COJIEPKAHUS T€M B X0J1€ PellleHUus1 OM0JIOTMYEeCKUX 32/1a4:
1. Lumonozus kak nayka.

[Ipenmer, 3agaun U METOABI COBPEMEHHOM LIMTOJIOTMU. MECTO IIUTOJIOTUH B CHUCTEME
€CTECTBEHHOHAYYHBIX U OMOJOTHYECKHUX HayK. MlcTopus pa3BUTHS LUTONIOTHA. TeopeTrnueckoe u
MPAKTUYECKOE 3HAYECHHE IIMTOJIOTMYECKUX MCCIEAOBAHUM B MEIUIIMHE, 3/IPAaBOOXPAHEHUH,
CEJIbCKOM XO3SIIUCTBE, JIeJie OXpaHbl MPUPOJBI U IPYTUX chepax YeI0BEUECKOM NeaTeIbHOCTH.

Uctopust otkpeiTue kietku. Kierounas teopus. OCHOBHBIE MOJIOKEHHSI MEPBOM
KJIETOUHOU Teopuu. CoBpeMeHHas KIeTOYHask TEOPHsl, €€ OCHOBHBIE MOJIOKEHHS U 3HAUCHUE TS
pa3BUTHS OMOJIOTHH.

2. CmpoeHnue Kiemxu u e€ opeaHouobl.

[Inasmarnaeckass memOpana u oOosouka kiaeTkd. CTpoeHme MeMOpaHBI KIIETOK.
[IpoHUKHOBEHHE BEIIECTB 4Yepe3 MeMOpaHy KIETOK. Buabl TpaHCHOpTa BeUIECTB uepe3
[IUTOIJIA3MAaTHIECKYI0O MeMOpaHy KJIETOK (TMaCCHBHBIM W aKTHBHBIA TPAHCIOPT, DK30IIUTO3 U
9HA0IUTO3). OCOOEHHOCTH CTPOEHUS 000I0UEK MTPOKAPUOTUUECKUX U IYKAPUOTHUECKHUX KIIETOK.

[{uTommasmMa u ee CTPYKTYpHBIE KOMIOHEHThI. OCHOBHOE BEIIECTBO ITUTOILIA3MBI, €T0
CBOICTBa U QYHKIIUU.



Snpo uHTepda3HON KIETKH. XUMHUECKUI COCTaB M CTPOCHHUE s1pa. 3HAUEHUE spa B
0oOMEHEe BEeIECTB | Tepeaaue reHeTHYecKorn nHpopManun. Sapeiko, 0COOCHHOCTH CTPOCHUS U
¢ynkuuu. XpoMOCOMBI, TMOCTOSHCTBO 4YHciaa W (Gopmbl, TOHKOe cTpoeHue. Ilonarue o
KapuoTuIie. ['aronHbIi 1 TUIUIONAHBIA HAOOPhI XPOMOCOM.

Anmnapar I'onbmxu. CTpoeHue, paclojOoKEHUE B KIIETKAaX XUBOTHBIX M PACTEHUH,
dbyHkuyn annapara ['onppKu: CHHTE3 MOJIMCAaXapuIOB U JUIHI0B, HAKOIUICHHE U CO3pPEBaHUE
cekpeToB (OenKW, JUIUABI, TOJIMCAXapHbl), TPAHCIOPT BEIIECTB, POJb B (OPMHUPOBAHUU
1a3MaTHueckoit MemOpaHsl U Jin3ocoM. CTpoeHHe U (YHKIIUHU JIU30COM.

Oupomnasmarudeckas cetb (JI1C), ee Tumbl. OCOOEHHOCTH CTPOCHHS arpaHyJIsipHON
(rmagkoit) m rpanymsapHou (mepoxoBaroit) OIIC. 3nauenme rtmagkor OIIC B cuHTE3e
NOJMCAXapua0B W JIMIKAOB, MX HAKOIUICHMM W TpaHcnopre. 3ammrtHas ¢yakmus OIIC
(W30St U HEUTpaNu3amus BPEIHBIX I KJIeTKH BemiecTB). DyHkuum mepoxoBarond JIIC
(ygactue B cCHHTE3e OEJIKOB, B HAKOIJICHWU OENKOBBIX MPOIYKTOB M WX TPAHCIOPTE, CBS3b C
JIPYTMMH OpraHOUJaMHU M 000JI0YKOM KIETKH).

PuGocombl, 0COOCHHOCTH CTPOCHUS U POJIb B OnocuHTe3e Oenka. [Tomupubocomel.

Baxyonu pacTuTenbHbIX KIETOK, MX 3Ha4Y€HHeE, cBs3b ¢ DIIC.

[TmacTuapl: NEHKOMIACTBI, XJIOPOIUIACTBI, XpoMoruiacTbl. OCOOEHHOCTH, CTPOCHUE H
dbyukiun wiactun. JHK mnactua. Tlpoucxoxaenue xioporuiactoB. B3auMmHoe mpeBpaiieHue
IUTACTU/L.

MuToxoHIpUH, CTpOeHHE (HAapyXHas W BHYTPEHHSIS MeMOpaHbI, KPHUCTHI).
Mutoxonnpuansubie JIHK, PHK, pubocomsl, ux posb. @yHKINH MUTOXOHApUN. ['mnoressl o
MPOUCXOXKJACHUA MUTOXOHJPHHA. 3HAueHHWE BO3HUKHOBEHHUS KHUCJIOPOJHOTO JbIXaHUS B
HBOJIIOLIUH.

Krnerounsnii nentp, ero crpoenue u Qynkuuu. OpraHoujsl nBukeHUs. Kierounsie
BKJTIOYEHUS — HETIOCTOSIHHBIN OpPraHOU KJIETOK, OCOOCHHOCTH U (PyHKIIWH.

3. Domocunmes
OOMeH BelecTB ¥ dHepruu. [IoHATHE O MJIACTHYECKOM M SHEPreTHYECKOM OOMEHE.

®otocunte3. CperoBas M TeMHOBass (a3bl (OTOCHHTE3a, OCHOBHBIE IIPOLIECCHI,
npoucxoxasmue B 3Tu (a3pl. OCHOBHBIE UTOTH CBeTOBOWM (a3bl - cuHTe3 AT®D, BbIIENEHUE
KHCIOpo/a, 00pa3oBaHHE BOCCTAHOBJIEHHOTO HMKOTHHAMUIAJIECHUHIUHYKJIeoTHI(dochaTa
(HAD-H2). dotodochopunupoanne. CymmapHoe ypaBHeHue ¢GotocuHTe3a. IlepBuuHble
npoaykTsl ¢GorocuHTe3a. POTOCHHTE3 U YpOoXKal CelbCKOXO3SHCTBEHHBIX KyabTyp. IlyTm
MOBBILICHUS] NPOAYKTUBHOCTH  CENbCKOXO3siiicTBeHHbIX  pacTeHuil. K.A.TumupszeB o
KOCMHUYECKON POJIM 3€JIEHBIX PACTeHUN. XEMOCUHTE3 U €r0 3HAaYE€HUE B IPUPOJIE.

4. Duepeemuueckuil 0omeH

DOHepreTudyeckuii oOMEH B KIETKE U €ro OHOJOTHYeCKHd CMBICI. JTambl
HSHEPTreTUYECKOro OOMEHa, MPUYPOUYEHHOCTh ATHUX TMPOIECCOB K OMPENEICHHBIM CTPYKTypam
KJIETKU. 3HaueHne MUTOXOHIpuili u AT® B sHepreTndeckoMm oOMeHe.

5-7.  Buocunmes benka

buocunTe3 OenkoB B KIETKE M €ro 3HaucHue. Ponb reHOB B OHMOCHHTE3€ OEJIKOB.
['eneTndeckuii KO M €ro CBOMCTBA. DTambl OMOCHHTE3a Oenka. Peakimm MaTpu4HOTO CHHTE3a.
Perynsiuss  cuHTe3a ©OenkoB. ['eH-perymarop, TreH-omepaTop, CTPYKTYpHBIE TEHBI, HX
B3auMojieiicTBue. [IpuHIMN O0OOpaTHOW CBS3UW B PEryIsalud (PYHKIIMOHUPOBAHHS TEHOB.
CoBpeMeHHbIE TPEICTABIECHUS O IPUPOJIE TEH

8. Tunwl Oenenus knemok

JKu3HEHHBIN UK KIETKH U ero dTamnbl. [loAroToBKa KIETKH K JENeHUI0 — HHTepdasa,
ee TMepuoasl (MPECUHTETUYECKUN, CHHTETHYECKHM, NOocTCHHTeTHYecKuit). buonoruueckoe
3HaueHue uHTepdasbl. AMonTo3. MUTOTUYECKUH UK.



AMUTO3 U ero 3HaueHue. MUTO3 - IIUTONIOTHYECKAass OCHOBA OECIOJIOr0 Pa3MHOKEHHUSI.
®a3bpl MUTO3a, UX XapakTepucThKa. CTPYKTypHBIE U3MEHEHUS U (PU3UOIOTHYECKIE OCOOEHHOCTH
OpraHOUJIOB KJIETKM BO BpeMS MUTOTHYECKOTO JejeHHUs. BepereHo neneHusi, CTpOEHUE U
byHKIIMM HUTEH BepeTeHa. buonornyeckoe 3Hau€HUE MUTO3A.

Meii03 - UUTOJOTMYECKAsi OCHOBA IMOJOBOI0 pa3MHOKeHUdA. [lepBoe nenenue menosa,
ero ¢asbl, X XapaKTepUCTUKA. Y MEHBIICHUE YHCIIa XPOMOCOM KaK pe3yJIbTaT MePBOro JeJICHUS.
Bropoe nenenne meiiosa, ¢a3el, UX XapakTepucTUKa. bruojornueckoe 3HaueHue Meio3a.

9. becnonoe u nonogoe pasmHodicenue.

@opMbI U CTIOCOOBI Pa3MHOXKEHHUSI OpPraHU3MOB. becronoe pasMHOXKEHHUE, ero BUIBI U
3HayeHue. IlomoBoe pa3MHOXKEHHE, €ro BHIbl UM JBOJIOLUMOHHOE 3HaueHue. OOmas
XapaKTEepPUCTHKAa M OCOOCHHOCTH PAa3MHOXKEHUS OCHOBHBIX TIpYIIl OpPraHu3MoOB. Pa3Butue
MY>KCKHX U JKEHCKHX TOJIOBBIX KJIETOK y dKUBOTHBIX U PACTEHUH.

10.0Onmocene3 — unousudyaibHoe pazsumue OpeaHu3Mos.

OmnogoTBopeHue U ero Tumbl. OIIOJOTBOPEHUE U Pa3BUTUE 3apOJIBIIIA Y KUBOTHBIX.
OcCHOBHBIE 3Tanbl SMOPHUOHAIBHOTO PA3BUTHS KUBOTHBIX. B3anmopeicteue yacrei
pa3BUBAIOIIErocs 3apojbiiia. buoreHeTMyeckuit 3aKOH, €ro COBPEMEHHas HWHTepIpeTalus.
[ToctamOpuoHaibHOE pa3BuTHE. BpenHoe BiMAHHME aJIKOroJis, HHUKOTHHA, HApKOTHKOB,
3arpsiI3HEHUS OKPY’KaIOIIEel cpeibl Ha pa3BUTHE 3apO/IbIIa KUBOTHBIX U YEJIOBEKa.

OOmiass xapakTepucTHKa M OCOOEHHOCTH Pa3MHOXEHHUS BHUPYCOB, OakTepuii,
BOJIOPOCIICH, MOXO000pa3HBIX, MAMOPOTHUKOOOPA3HBIX, TOJOCEMEHHBIX, MOKPHITOCEMEHHBIX,
rpuOoB U nuImaifHuKoB. CMeHa (a3 B )KU3HEHHOM ITHKIIE.

11.3auemnoe 3anamue no pasoeny «Llumonocusny»

OcHoBHbIe TOHATHUS. ABTOTPO(GBl. AMHUHOKHCIOTHL. AHA0OIU3M. ACCHMUIISIMS.
AHTuKOAOH. Annapar ['onbaxu. AKTUBHBIN TpaHcnopT. A3poObl. bakrepuodaru. buocunres
Oenka. bpoxxenue. Bakyons. Bxmouenus. [amonansiii Habop xpomocom. JIUmionaHeiii Habop
xpomocoM. ['en. I'enermueckuit kon. I'enom. ['enorum. ['mapodwmnbHOCTh. ['HApOodOOHOCTH.
I'mukomu3. I'mukokanukce. ['mukonporennpl. I'pana. I'yanun. Jlenatypanusd. [uccumumnsanus.
JHK. /[IprxaTenbHblid cyoctpar. Knerounoe ppixanwme. Kapuommazma. KaraGommsm.
Kucnoponnsiii sran. Kogon. Kommnementaprnocts. Kpucra. Jleiixomnactel.  JInzocoma.
Jlunonporenasl. Jlokyc. MakposnemenTsl. Matpukc. Marpuusbiii  cuHTe3. MeTaboau3M.
MukpoTtpybouku. Mukpodunamentsl. MukposnemeHTsl. Monomep.  HykieonpoTeusl.
Hyxneorun. Omnepon. Opranounsl. Ocmoc. Omnepatop. Ilmactuasl. Ilunomuros. Ilomumep.
[Momunentua. Ilentuanas cBsse. [Ipokapuotsl. Penpeccop. Pubocomsl. PHK. CITU/. Ctpoma.
Crpykrypuble rensl. Tpancmsiuus. Tpanckpunuus. Tpumer. Tunakoun. Tumun. darouuros.
DepMEHTHI. XJoporiacr. XpoMmaTuH. XpOMOILIACT. Xpomocoma. Hentpuonu.
[uronnazmaruueckass memOpana. [{uto3un. Ypamwmi. dotocuHTe3. XEeMOCHHTE3. DK30LHUTO3.
OHJI0UMTO3. DHAOIIIa3MaTHYECKasl CeThb. JyKapHoThl. S npo. Sapselko.

becrionnoe  pasmHoxkenue. BereratuBHoe — pasmHOxkeHue. 3urorta. [lomoBoe
pasmHOxeHue. [loukoBanue. Anonto3. JKm3HeHHbIM nuki kinetku. Cnepmarosoua. Cropa.
Sinexnerka. Amuto3. Mwuto3. Meito3. llentpomepa. Hutepdasza.  Ilpodaza. Amnadasa.
Meragaza. Tenodaza. Bepereno nenenus. buBanent. I'eneparuBHas TkaHb. ['OMojoruuHble
XpoMocoMbl. JIBoifHOe omonoTBOpeHue. 3aposimeBslii Memok. Konbtoranus. Kpoccunrosep.
Penykumnonnoe ngenenme. Cnepmarorene3. OBorenes. JKusHeHHbIH nuki. [ametodur.
Cnopodut. buorenernueckuii 3akoH. bnactyna. bmactomep. OmnomorBopenme. OHTOTEHES.
Buyrpennee omnonorBopenue. HapyxHoe  OIUIONOTBOpEHHE.  3apOABIIIEBBIE  JIUCTKH.
Opranorenes. [laprenorene3. OMOpuoHanbHOE pa3BuTHE. [lOCTOMOpPHOHAIIBHOE pa3BHUTHE.
®unorenes. Jkroaepma. JHTOAEepMa. Me3oaepMma.

Mexknpeamernble  cBa3dM. Heopranumueckas xuMmus. XHUMHUYECKHE  DJIEMEHTHI
nepuoanueckon cucreMbl J[.M.MenneneeBa. Monsl (katnoHel M aHWOHBI). Boma um npyrue
HEOPraHWYECKUE BEIIECTBA, CTPOCHUE MOJIEKYJ M CBOMCTBa. Jluccouuanus 3JIEKTPOJIUTOB.
Opraandeckast xumusi. OCHOBHBIE TPYIIBI OPTaHUYECKUX COeAMHEHUN. BydepHbie pacTBOPHI.




Ouszuka. Ocmorudeckoe mapneHue. Huddys3us u ocmoc. boranmka. OcOOCHHOCTH CTPOSHUS
KJIETOK pacTeHUud. OTIUYMs PaCTeHUI OT )KMBOTHBIX. 300J10THS. OCOOCHHOCTH CTPOCHUS KIIETOK
KUBOTHBIX. OTIHYUS )KUBOTHBIX OT PACTEHUI U rprOOB

boranuka. OCOOEHHOCTHM CTPOCHHSI M Ppa3MHOXKEHHsI pacTeHuid. BereratuBHOE
pasmuoxkenue. IIpuBuBku. Opranel pacteHul, ux crpoeHre U (yHKIUU. CTpOCHHE IBETKA —
opraHa ceMeHHOro pasmMHokeHusl. Omnbuienue. 3o0oiorus. OcoOEHHOCTH pPa3MHOKEHUS
JKUBOTHBIX Pa3JIMYHBIX CUCTeMaTH4yecKux Tpynmn. CrocoObl OIIOJAOTBOPEHUS! y KUBOTHBIX.
[TocTomMOproHaNbHOE pa3BUTHE HACEKOMbIX. LIMKI pa3BUTHS 3€MHOBOAHBIX. AHATOMHUS.
Oco0eHHOCTH YMOPUOHATILHOTO Pa3BUTHS YEJIOBEKA

Pa3nen 3.Pemrenue 3aga4 no reme «I eneruka»-11 yacos

3akpenieHue OCHOBHOIO COePKAHUS TeM B X0/Ie pellleHUsi OM0JI0TrHYeCKUX 3a/1a4:
1-2-3. Heszasucumoe Haciredosarue npu3HaKkos
[Ipenmer, 3agaun 1 MeTOAbI TeHeTUKH. OCHOBHBIC Pa3feiibl TeHETUKUA. MEeCTO TeHETUKH
cpeau OMOJIOTMYECKUX HAayK. 3HAuCHHE T'CHETHKH B pa3pabOTKe MpoOJeM OXpaHbl HPUPOJIBI,
3JIpaBOOXPAHEHUS, MEIUIIUHBI, CEIbCKOTO X03sicTBa. [IpakTHieckoe 3HaYCHNE TeHETHKH.

["MeHnenp — OCHOBOMNOJIOXKHHK TE€HETUKU. MEeToJ TE€HETHYECKOro aHallu3a,
paspabotannbiii  [.Menaenem. ['eHeTmyeckas cuMBoJMKa. [IpaBwia 3amucu  cXem
CKpEILIMBAHHUS.

HacnenoBanue npu MOHOTHOPHUIHOM CKpelIMBaHUH. [|OMHHAaHTHBIE U PELIECCUBHBIC
npusHaku. [lepBbiii 3akoH MeHzens - 3akOoH eaquHOo00pasusi THOPUIOB MEPBOTO MOKOJICHHUS.
Bropoii 3akon Mengens - 3akon pacuieruienus. [IpaBuiio uucrotel ramer. Llutomornueckue
OCHOBBI DACIICIUICHUS TPU MOHOTHOPHIHOM cCKpenuBaHuu. CTaTHCTHUYECKUN XapakTep
pacuienieHus.

[Tonstue o renax u amnensx. GeHorun u reHotun. ['oMo3urora W reTepo3UrOTA.
Pacuiennenue npu BO3BpaTHOM M aHAJIU3UPYIOLIEM CKPELLIMBAHUH.

HacnenoBanue npu nurubOpumHoM ckpeuuBanuu. HesaBucumoe KOMOWHHpOBaHUE
HE3aBUCHUMBIX TIap TNPU3HAKOB - TpeTuid 3akoH Mennensa. Lluronormyeckue OCHOBBI
HE3aBMCHUMOT0 KOMOMHHUPOBAHUS Map MTPU3HAKOB.

4-5. Bzaumooeticmaue anleslbHblX U Hedl1eIbHblX 2eHO8.

HacnenoBanue npu B3auMOIEMCTBUM aJUIENbHBIX TeHOB. JlomuHupoBanue. HemomHoe
nomuHupoBanue. KonomuupoBanue. CBepXJOMUHUPOBaHHE. MHOXKECTBEHHBIN aJJIEIU3M.

B3aumopeiictBue HeauienpHBIX TeHOB. HoBooOpa3oBaHMsI TpH  CKPELIMBaHUU.
Oco0eHHOCTH HaCJIeJOBaHMs KOJNWYECTBEHHBIX MPHU3HAKOB. KOMIIIMMEHTapHOCTh. DMHCTa3.
[Tonmumepusi. MHOKECTBEHHOE JIeHCTBHE I'eHOB. [IpuMepsl MHOKECTBEHHOTO JIEUCTBUS T'€HOB.
Bo3moxHbIe MeXaHU3MbI OOBSICHEHHSI 3TOTO sSBJIeHUA. [ €HOTUN KaK IENOCTHAss UCTOPHYECKH
CJIOKMBILASACS CUCTEMA.

6-7. Xpomocommnas meopus Hacle0CmMEeHHOCMU.

SIBiIeHME CHIEIMJIEHHOr0 HACJIeOBaHUA U OIPAHMYEHHOCTh TPETHEro 3akoHa MeHnpaens.
3nauenue padot T.I'.Moprana u ero mkoibl B U3y4e€HUH SBICHUS CLIETIJICHHOTO HACIEIOBaHUS.
Kpoccunrosep, ero Ouonornueckoe 3HadeHue. ['eHeTnueckue kKapThl XpoMocoM. OCHOBHbIE
MOJIOKEHUSL XPOMOCOMHOW TEOpHUM HaciueACTBeHHOCTU. Brkian mxonsl T.I'.Moprana B
pa3paboOTKy XpOMOCOMHOM TEOPUHU HACIIEICTBEHHOCTH.

8-9. ['enemuxa nona.

I'enetuka nona. [lepBudYHbIE M BTOPUYHBIE MOJOBBIE NMPU3HAKA. XPOMOCOMHAsI TEOPHS
onpeaeneHuss mosna. ['OMOramMeTHbli M reTeporaMeTHbId I0J. Tumel onmpeneneHus IMoJa.
Mexanu3m nojaepkanus cooTHoueHus noyios 1:1. HacnenoBanme npu3HakoB, CUEIUICHHBIX C
1OJIOM.

10. 3axonomepHocmu usMeHYUBOCMU.
N3menunBocth. Knaccudukanys n3MEeHYUBOCTH C TIO3UIIMA COBPEMEHHON Te€HETHUKH.



denorunuieckas (MoAUPUKANMOHHAS M OHTOTCHETHYecKas) M3MeHYMBOCTh. Hopma
peakuuM U €€ 3aBUCUMOCTh OT TeHoTumna. CTaTUCTUYECKHME  3aKOHOMEPHOCTH
MOIU(PHUKAITMOHHON M3MEHUNBOCTH; BAPUAIMOHHBIN S/ ¥ BAPUAIIMOHHAS KPUBas.

I'eHoTHnMueckass (KOMOWHATHUBHAsS W MYTAallMOHHAs) WM3MEHYMBOCTh. 3HAUYCHUE
KOMOMHATHUBHOW W3MEHYMBOCTH B OOBSCHEHUHM SBOJIOIMOHHBIX MPOIECCOB, CEJICKINH
OpraHu3MOB. MyTanoHHass M3MEHYUMBOCTb, €€ BUIbl. MyTaluu, #WX MPUYUHBIL.
Knaccudukanus myranuidi 1Mo xapakTepy HW3MEHEHHUs TEHOTHINA (T€HHBIC, XPOMOCOMHEIE,
T€HOMHBIC, ITUTOIUIa3MaTudeckue). [locmencTBusi BIMSIHUS MYyTareéHOB Ha OpraHu3M. Mepsl
3alUTHl OKPYXKAIOIICH Cpelbl OT 3arps3HEHUS] MyTareHamHu. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HaclieIcTBeHHOM n3MeHunBocTu. H.M.BaBuiioBa. DkcniepuMeHTaIbHOE TTOJIyYEHUE MYTaIUH.

11. I'enemuxa uenosexka

I'eneTuka yenoBeka. UenoBek Kak OOBEKT I'€HETHYECKUX HCCIEIOBaHHMI. MeTodnl
W3YYCHHS HACIIEACTBCHHOCTH YEJIOBEKA: FeHEAIOTUYECKUH, OJIM3HEIIOBBINA, [IMTOTCHETUICCKHH,
TUOpUIN3AITIS COMATHYECKUX KIIETOK.

Hacnencreenusie 001€3HU, WX pPaclpOCTpaHEHHE B TMOMYISIHAX YeloBeKa. Mepbl
NpopUIAKTHKK HACJIEICTBEHHBIX 3a00JeBaHUN 4YeloBeKa. BpemHoe BIWSHHE aJIKOTOJIS,
HUKOTHHA U HAPKOTUYECKHUX BEIIECTB HAa HACJIEICTBEHHOCTh YeJioBeKa. MeanKo-TeHETHYECKOe
KOHCYNbTHUpOBaHKE. KpUTHKa pacCUCTCKUX TEOPUI C O3ULUNA COBPEMEHHOM I'€HETUKH.

OcHoBHble noHATHA. ['eHeruka. ['muOpunonormueckuit Meron. HacnencTBeHHOCTb.
WN3menuuBocTb. Ajuienb. AnbTepHaTUBHblE NpusHaku. ['eHorumn. denortun. I['ereposurora.
I'omozurora. 'mbpun. JlomMuHaHTHBIM Npu3HaK. PerneccuBHBIN MpH3HAK. AHAIM3HpYOIIEe
ckpemrBanue. Bo3BpaTHoe ckpeuiuBanue. Jlurereposurora. IlonurnOpuaHoe ckperivBaHUe.
KommiumentapHoe neiictBue reHoB. Onucras. [lonumepus. Ilneiiorponus. MHOXeECTBEHHBIM
aimenu3M.  KopomunupoBanue.  CeepxnomuHupoBaHue. HemonHoe — TOMHHHMpOBaHHE.
Cuennennoe Hacimenosanue. I'pynnel  cuemenus. Kpoccunrosep. KpoccoBepHble U
HEKpOCCOBEpHbIE TaMmeThl. Ayrocombl. l'ereporamerHslii 1oJ. ['OMOraMeTHeli  IOJ.
CueruieHHoe ¢ MoJOM HacienoBaHue. DEHOTUNNMYECKAas W3MEHYMBOCTb. MoJupuKamoHHas
M3MEHYMBOCTh. Bapuanrta. Bapuanumonusii psa. Bapumannmonnas kpuBas. Hopma peakuum.
OnToreHernueckass  W3MEHYMBOCTb. ['€HOTMNMYECKas  HW3MEHYMBOCTb.  MyTanuoHHas
M3MEHYMBOCTb. MyTanuu. Myraressl. ['eHHble MyTaluy. I'eHOMHBIE MyTallnd. XpOMOCOMHBIE
mytanuu. KomOuHaTiBHas n3aMeHYnBOCTh. L{uTomiazmMaTuueckass ”3MeHUUBOCTh. CIIOHTaHHbIE
Mytauuu. JlerampHple MyTaluu. 3aKOH TOMOJIOTMYECKHMX PSIOB B HAaCJEICTBEHHOU
U3MEHYUBOCTH.

I'eneruka wuyenoBeka. HacnencrBenHnble Oosie3HH. ANBOMHM3M. bBIM3HEIOBBIA METO.
I'emodunus. I'mbpuanzanus COMATUYECKUX KJIETOK. Menuko-reHeTH4eCKoe
KoHCyNnbTHpoBaHue. [Tomunaktunus. [lonynsiquoOHHbIA METOI.

Me:xknpeavMerHble cBsi3U. Okosiorusa. OxpaHa OpHUpPOIbl OT BO3JCHCTBHS XO034HCTBEHHOU
JESATEIBHOCTH 4eJIoBeKa. Teopus 3BOMIOLMU. 3HAYEHHE W3MEHUMBOCTH B 3BOMIONMH. Pu3nka.
Nonusupytomniee n3mydyeHue, MOHITHE O J103€ U3JIYUYEHHUS U OMOJIOTMYECKOW 3amure. XUMHUS.
OxpaHa npupoasl OT BO3JEHCTBUSA XUMUUYECKUX IPOU3BOJICTB.

Heopranunueckas xumus. OxpaHa HOpupoasl OT HETaTUBHOTO BO3ACHCTBHS OTXOJOB
XUMUYECKUX ITPonu3BOACTB. Dusuka. PeHrrenosckoe usiyyenue. [lonarue o no3e usinydeHus u
OMOJIOTNYECKOH 3alIluTe.

3auém no kypcy «Pewenue buonocuyeckux 3adau» - 1 uac

TPEBOBAHUSA K YMEHUAM U HABBIKAM

Yuawueca oonsicrvl 3namo:
L] OCHOBHBIe IIOHATUS MOJ'IeKy.]'IprHOﬁ 6I/IOJ'IOFI/H/I, OUTOJOTHMHU H I'CHCTHKH,



AJNTOPUTMBI peleHus 3a/1a4, He BXOJIAIINE B 00s13aTeIbHBI MUHUMYM 00pa30BaHUs
(6a30BOT0 ¥ MOBBIIIIEHHOTO YPOBHS CI0KHOCTH);
Odopmnenne 3amay Ha EquHom ["ocynapcTBeHHOM 3K3aMeHe TI0 OMOJIOTHH;

Yuawueca oonscnot ymemo:

.

2

10.

11.

12.
13.

14.

15.

16.

17.

Pemate HecTanmapTHBIE OMOJIOTUYECKUE 33a4YH, UCTIONB3YS Pa3INYHbIC AJITOPUTMBI
peLIeHHS;

Pemate pacuérHpie OMONOTHYECKHE 33/1a4M C IPUMEHEHHUE 3HAHUHU 110 XMMUH U
MaTeMaTuKe;

YcTanaBiaMBaTh NPUYHMHHO-CIIEICTBEHHBIE CBSI3H, JIEJIaTh 0000IEHHS, TOMOIHATh U
CHCTEMaTH3UPOBATh NOJTY4YECHHBIC 3HAHMUS,

[IpuMeHsATh 3HaHUS B HOBBIX U M3MEHEHHBIX CUTYalUsX;

Pemate Gnonornyeckue 3a1auu pasHbIX ypOBHEH CIOKHOCTH, COOTBETCTBYIOIIUE
TpeboBanusiMm BY30B ectecTBeHHO-HAYYHOTO MPOQUIIS;

[Tonb30BaThest pa3IMYHBIMU IOCOOUSMH, CIIPABOYHOM JIUTEepaTypoii, urepuer-
MCTOYHHKAMHU.

Memoouueckue nocoous u 00OnOJTHUMENbHAA TUMEPAMYPA
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Yenorek. Obmas ouonorus. Borrpockl. 3ananus. 3anaun. — M.: JIpoda, 2002. — 144c.
Myptazun ['.M. 3agauu u ynpaxknenus no ooimeit 6uonorun. [locodue st yuureneit. —
M.: IlpocBemenue, 1981. — 192c.
[Terynun O.B. DnextuBHbIe Kypchl. FIX MecTO U poJib B OMOJIOTHYECKOM 00pa30BaHum.//
“buostorus B mkose”. — 2004. - Ne7.
[Tonomapena 1.H., Conomun B.I1., Cunensaukosa I'.J[. Obmias metoanka o0yueHus
ouonorun. M.: U3narensckuii eHTp “Axagemus’, 2003. — 272c.
Beiconkas M.B. TpennpoBounsle 3anaun. Bonrorpan. Yuunrens: 2005. 148c.
I'ynses B.I'. 3agaunuk no reneruke. M. Konoc1980.
Kyumenko B.C., [Taceunux B.B. buonorus. llkonsHas onumnuana. ACT - Actpens.
M.2002. 300c.
A.B. IlumenoB. Ypoku 6uosnoruu B 10 — 11 kiaccax, pa3BépHyToe MIaHUpOBaHUE (B 2
qacTax. — Spocnasib, - Akagemus pazsutus, 2006
IInmenoB A.B. Ypoku buonoruu. fpocnasine. Yunrens rona Poccun: 2003. 270c.
Punurep O.H. buonorus. Dkonorus. Jk3aMeHAIIMOHHBIE BOIIPOCH! U OTBETHL. M.“AcT-
npecc mkoisa” 2003. 54c.
[Tporpammer asist 0611€00pa30BaTENBHBIX IIKOJI, THMHA3MM, JTUIleeB. buonorus. 5-11
knacc. M.: lpoda, 1999. — 224 ¢
IOpkosa N.U., [llumkeBuu M.JI O6mmas 6uomnorus: 10 knacc: [loypouHble TeCThI:
TemaTtnueckuit KOHTpONb. YueOHO-MeToaruecKoe nocodue - Mu:FOunumnpece,2004.-
192c¢.
B.}O.Kpectesinunos,I".b.Baitnep.CO0pHUK 33124 IO TeHETHKE ¢ perieHussMu.-CapaTos:
«JInmeii»n,1998.-156¢.
b.X.Cokonosckas. 120 3agau o reneruke(c pemenusmu).M.: Lentp PCIIN,1991.-88c.
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C. . Auxapés I'eneruka : CoopHuK 3agau.-M.: M3narensctBo «IlepBoe ceHTA0ps»,2002.-
112c.

C.1. benanuna, K.A.Ky3smuna, 11.B.Cepreesa u ap. Pemenue 3anau no
regetnke.CI'MYVY,20009.

3. OImutpuena T.A., Cymatoxun C.B., I'ynenkoB C.U., Mensenesa A.A. buosnorusi.
UYenosek. O6mas 6uosorusi. Bonpockl. 3ananus. 3amgaun. — M.: [poda, 2002. — 144c.
Konnenmus npoduiabHOro o0y4eHus Ha cTapiield CTyleHr o0IIero oopa3oBaHusl.
Mockaa.

Jlumepamypa 0aa yuaujuxcs.
I1.M Bboponun, JI.B. Bricorkas, I'.M. J{pimimun u ap. buonorus (o6mast 6uonorus),
yaeOnuk 11 10 — 11 kiraccoB 001e00pa3oBaTeIbHBIX YUPESKACHHUH; TPOMUITBLHBIN
ypoBeHb; 1 gacts . — M.; IIpocemenue. - 2006.
I''M. Opmvmui, O.B. Cabnuna, JI.B. Beiconkas, I1.M. bopoaun. O611ast Ononorus:
npakTukyM Juig ydamuxcs 10 — 11 k1. o6meo0pa3oBaTebHBIX YIPEKICHHIA;
poUIbHBIA YPOBEHb
Apsiruna B.H.buonorus s nocrynatomux B BY3e1. M. “Briciias mkona”1998. 475c.
O.b. I'urann. O6mias 6uonorus, 9 — 11. Tabnuiel, cxemsl. — M.; - Biangoc, - 2007
PyBunckuii A.O., Boicoukas JI.B., I'marones C.M. O61as 6uonorus: YueoHuk s 10-
11 xaccoB HIKOI ¢ yriyOJleHHBIM U3ydeHnueM ouonoruu. — M.: [Ipocsemenue, 1993. —
544c.
O6mas 6uomnorus. 10-11 knacc: yue6.usobmeodpa3zoBart. yupexaeHui / A.A.
Kamenckuii, A.E. Kpuckynos, B.B. [laceunuk. — M.: [Ipoda, 2005. — 367 c.
Cupeirus C.®. buonorus: [Toaroroka k EI'D: YuebHo-MeToqnyeckoe nocodue -
Caparos:
JIuneit, 2005. - 128 c.
C.I'. Mamonros, B.b. 3axapos, T.A. Koznosa. OcHOBBI OHOn0THH (KypC IS
camooOpazoBanusi). — M.; [IpocBemenue, 1992
baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. u ap. buonorus: bonbiioit
CIPABOYHUK JJIsl IIKOJHHUKOB M MOCTYMAOUIUX B BY3bI. - M: JIpoda, 2004.10
Bonrosa 1.B. Coopruk 3a1a4 o obmieit onosnorun. — M.; «Onukc 21 Bek», - 2005.
Kamenckuit A.A. buonorus: ITonnslii kype 061eo0pa3oBaTesbHOM cpeJHeN MIKOIbI:
YuebHoe nmocobdue /s MKOJIBHUKOB U abutypueHToB - M: Dk3amen, 2002. - 448 c.
Kepeobuosa E.JI. buonorus B cxemax u tabnunax: [TocoOue ams MKOITLHUKOB U
abutypuentos - CII6: Tpuron, 2005. - 128 c. M: [Ipoda, 2005. - 240 c.
Jlemesa H.A., Kamiiok JI.B., JIucos JI./I. Buonorus B Bompocax u oTBeTax. - M.: Ponb.
1999. — 496c.
bornanosa T.JI., Conogosa E.A. buonorus. CnpaBounoe nmocodue s
crapuiekiaccHuKoB 1 noctynawmux B BY3e1. — M.: ACT-ITPECC IIIKOJIA, 2002. —
816¢.
Kupeesa H.M. buonorus qist noctynatouux B BY3e1. CiocoObl perienus 3a1ad 1no
reHetuke. — Boarorpan: Yunrens, 2003. — 50c.
CamoyuuTens Ui pelieHus 3aad 1no reietuku. 2 yactu. I'.1. Ilogropuosa. B
«IIepemena"1988r.
@& K. AnensimmH. 3agaun 1o renetuke. [locodue s abutypuentoB BMA..,1997r.
Mopron [Ixenxunc. 101 knroueBast naes: reneruka. — M.: ®ANP-IIpecc, 2002.
[TerpocoBa P.A. OcHoBBI TeHeTHKH. TeMbl mKoJIbHOTO Kypca. — M.: Ipoda, 2004. — 96c¢.
MamontoB C.I'. buonorus: [Tocobue ans moctynaronux B By3sl. — M.: Beiciias mikona,
1992.
@®nunT P. buonorus B mudpax. — M.: Mup, 1992.
[Mananenok E.C., Kammrok JI.B., JIucos H./l. Tectsl mo 6monoruu. — M.: Ponsd, 2001. —
384c
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Multimedia — noodeparcka Kypca «odwan ouonocun»
OtkperTas 6uonorust (Bepeus 2,6). duznkon, 2006
«Kupumt u Medonuii. 10 k1. O0mas 6rnoaorus
«Kupwn u Medoauit. 11 k1. O06mas 6uosiorusy»
OcHoBbl 0011e# 6uonoruu, 9 knace («1C:O6pazoanue», 2007)
buonorus, 10 knacc («1C:O6pa3zoBanuey, 2008)
Onexrponnsie yueOnuku A.B.ITumenosa
ABTOpckue 1udpoBbIe 00pa3oBaTEIbHBIC PECYPCHI
Hpyrue S0P Ha ycMOTpeHHE yuuTens

Hnmepnem-pecypcol
http://www.eidos.ru — Digoc-1eHTp AUCTAaHIIMOHHOTO 00pa30BaHuUs
http://www.km.ru/education - YueOHble MaTepHaibl U clioBapu Ha caiite « Kupuiut u
Medoauii»
http://school-collection.edu.ru/catalog/search - Eaunas xosiekuus uppoBbIx
00pa3oBaTelbHBIX PECYPCOB
http://window.edu.ru/window/ - enuHOe OKHO J0CTyna K 00pa3oBaTeIbHBIM pecypcam
WHTepHeT 1o 6UOI0THH.
http://www.5ballov.ru/test - Tect it aOUTYPUEHTOB 10 BCEMY IIKOJIBHOMY KypCy
Ouonorumu.
http://www.vspu.ac.ru/deold/bio/bio.htm - TenekoMMyHUKAIIMOHHBIC BUKTOPUHBI 110
OMOJIOTHH - PKOJIOTHH Ha cepBepe BopoHekckoro yHuBepcHUTETA.
http://chashnikil.narod.ru/uchutil45.htm - Karanor cchiiok Ha 0Opa3oBaTeIbHbIC
pecypcbl UaTepnera no pasaeny "buonorus'.
http://ic.krasu.ru/pages/test/005.html -rectsl mo Gnoxorum.
http://www.kokch.kts.ru/cdo/ - TectupoBarue On-line 1o GMOIOTHUM IS yHaIUXcs 5-
1 1knaccos.
JIpyrue MHTEpHET- PECYpChl HA YCMOTPEHHE YIUTEIS H 00yJIatoHXCsI

Pecypcol oucmanyuonnozo odyuenusn
http://www.informika.ru/- oGy4aromux nporpamMm 1mo OHOJIOTUU U XUMHHU.
http://testipobiologii.ucoz.ru/ - rects mo 6uonoruu ot yunutens ouonoruu MypomiieBoi
HOnuu BranuMupoBHBI (aBTOPCKUI TEPCOHATBHBIN CalT)
http://www.ballov.net/login.php - TecTsl Ha cTpaHHUIle TECKTPOHHOTO THEBHUKA
ballov.net(aBropckue pecypcbr)

Ooopyoosanue
WutepaktuBHas gocka Hitachi wim MynbTUMEIMIHBINA POSKTOP
KommeroTep ¢ mporpamMmamu nakera «1 moMomib»
OprrexHuka
WNHurtepHeT pecype
JlunakTudeckue pecypebl kabuHera OHOIOTUH
Pecypc mkonpHOM 6MOIMOTEKH


http://www.eidos.ru/
http://www.km.ru/education
http://school-collection.edu.ru/catalog/search
http://window.edu.ru/window/
http://www.5ballov.ru/test
http://www.vspu.ac.ru/deold/bio/bio.htm
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