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[IOKYMEeHT NoZnNuncaH 31eKTPOHHOM NOANUCHIO.
INOACHUTEJIbBHASA 3AIINCKA

[Ipemmaraemerii kypc paccuutan Ha 34 daca (1 wac B HeIENI0), oH noodoepocusaem u yenyoasem 0A308vle 3HAHUAL NO OUOOUU U
Hanpasien Ha opmuposanue u pazeumue OCHOBHbIX YUeOHbIX KOMNEeMeHYUll 8 X00e peueHus OU0I02UYeCKUX 3a0a.
Konuenuus nporpamMmbl Kypca 3aKjl0o4yaeTcs B TOM, 4TO €€ pa3paldoTka CBsA3aHa C Pa3pabOTKOM CHCTEMbI CHEIUAIU3HPOBAHHON
MOJATrOTOBKH (Mpo(huabHOTO 00yUeHHsI) B CTApIIMX KJIACCaX M HAINPABICHO HA PEaTH3alMIO JIUYHOCTHO - OPUEHTHPOBAHHOTO IpoIlecca,
P KOTOPOM MAaKCHUMAaJlbHO YUHUTBHIBAIOTCS MHTEPECHI, CKIIOHHOCTH, M CIHOCOOHOCTH CTapIleKJIacCHUKOB. OCHOBHOM akIIEHT Kypca
CTaBUTCSl HE HAa NMPUOPUTETE COJACP)KAHUS, a Ha MPUOPUTETE OCBOCHUS YYAIIMMUCS CIIOCOOOB NIEHCTBUI, HE HaHOCS yIiepd camomy
COJIEPKAHUIO, T.€. PA3BUTHUIO IPEIMETHBIX U MEXIPEIMETHBIX KOMIETEHIUMN, UTO HAXOAUT OTPAKEHUE B KOHTPOJIbHO-U3MEPUTEIIBHBIX
matepuanax EI'D. Kypc TecHo cBsi3aH ¢ ypokamu 00IIeii OMOJIOTHH U COOTBETCTBYET TpeOoBaHUsIM [ 0Cy1apCTBEHHOT'O CTaHAapTa.
AKTYaJIbHOCTb YMEHUS pEllaTh 33/Ja4u [0 OMOJOTMU BO3pacTaeT B CBs3U ¢ BBeAeHHeM EI'D mo Ouonorum, a Takxke ¢ TEM, 4YTO
HEOO0X0MMO TPUMEHSTh 3HAHUS Ha TpakTuke. Kypc TecHO cBsi3aH C ypokamu oOmIeld OWOJIOTMM W COOTBETCTBYET TPEeOOBAHUSAM
['ocynapcTBeHHOrO cTanaapra.
Pemenne 3ama4 mo OMONOTHH aeT BO3MOKHOCTH JIy4II€ MO3HATh (DyHIAMEHTAIbHBIE OOIICOMOJIOTHUYECKUE TOHSTHS, OTPAXKAIOIINE
cTpoeHHe U QYHKIIMOHUPOBAHKHE OMOJIOTHYECKUX CUCTEM Ha BCEX YPOBHSIX OpraHMU3AIMH KU3HU.
Pemenue 3amay mo OMONOTHH TTO3BOJISIET TAKXKE YIIYOUTh M 3aKPENUTh 3HAHUS 1O paszenam oodmeil ouonornu. OTpoMHYIO0 BaKHOCTH B
HEMpPEepPHIBHOM 00pa30BaHUM MPUOOPETAIOT BOIPOCHI CAMOCTOSITENLHOM pPabOThl yYalluXCsl, YMEHHE MBICIUTh CaMOCTOSITENIbHO U
HaxoJuTh pemieHne. Co3aaroTcs yCIoBUs AJI UHAMBUAYAIbHON U IpynmnoBoi GopM AedTeabHOCTH ydaimuxcs. Takoe coueraHue JByX
(dbopM opraHmuzaIi caMOCTOSATEIHHONH pabOTHI HA YPOKaX aKTHBU3UPYET CIAOBIX YYalUXcs U JaeT BO3MOXKHOCTH auddepeHupoBaTh
MIOMOIIb, CIIOCOOCTBYET BOCIUTAHUIO B3aMMOIIOMOUIM M KOJIEKTUBU3MA. Co3laeT TakkKe YCIOBUA JUIsl OOy4YeHHsS yd4alluxcs
CaMOKOHTPOJIIO U CaMOOLIEHKE. ITO (OPMUPYET TBOPUECKOE OTHOIIEHUE K TPYAY BaXKHOE JJIs YeJoBeKa JIto0oi nmpodeccuu U siBiseTcs
BaYKHBIM YCIIOBUEM YCIIEIIHOI'O, KAYECTBEHHOT'O BHIMOJIHEHHS] UM CBOMX 00S3aHHOCTEH.
Oco0eHHOCTSIMH NPOrpaMMbl Kypca_sBISETCS TECHasl CBSI3b €ro COJEpKaHUs € YpOoKaMH oOIIei OWOIOTMH M COOTBETCTBHE
TpeboBanusiM ['ocynapcrBeHHoro cranaapra. I[logbop marepuanoB A 3aHSITHH OCYLIECTBIISETCS HAa OCHOBE KOMIIETEHTHOCTHO -
OPUEHTHUPOBAHHBIX 3aJ]aHHIl, HAMpPABJICHHBIX HA pPa3BUTHE TPEX YPOBHEW OOYYEHHOCTH: PEMPOIYKTHBHOTO, MPHUKIAJHOTO U
TBOPUYECKOTO.
eabro Kypca siBJsieTCs

e CopeticTBoBaTh (POPMUPOBAHUIO MMPOYHBIX 3HAHUH IO OOIIIEH OMOIOTHH, YMEHHI M HaBBIKOB pellieHus 3aaa4 Jyist cnaun EI'D.

e O000UUTE, CUCTEMATU3UPOBATH, PACIIUPUTE U YTIYOUTh 3HAHUS YUaITUXCsI CHOPMUPOBATH/aKTYaTM3UPOBATH HABBIKU PEIICHUS

OMOJIOTUYECKHX 3a7a4 PA3TMYHbIX THIIOB.



JLOKYMEHT NoAnucaH 3N1eKTPOHHOMN NOAMUCHIO.

3agaun:

1.®opmMupoBaTh CHCTEMY 3HAHUH TI0 TJTABHBIM TEOPETHYCCKUM 3aKOHAM OMOJIOTHH.

2.CoBeplIeHCTBOBATh YMEHUE PEIIaTh OMOJIOrMYECKUE 3a]Ja4l PEIPOAYKTUBHOTO, MPUKIIAIHOTO U TBOPUECKOr0 XapakTepa

3.Pa3BuBaTh KIItOUEBBIC KOMIIETCHIIMH: YIECOHO - TTO3HABATENIbHBIC, HH()OPMAIIMOHHBIC, KOMMYHUKATHBHBIC, COLIUAILHBIE.

4.Pa3BuBaTh OWOJIOTMYECKYIO WHTYUIIMIO, BBIPAOOTATh OMPEACICHHYIO TEXHUKY, YTOOBI OBICTPO CHPABHUTCA C TMPEUIOKCHHBIMU
9K3aMEHAIlMOHHBIMM 3aaHUSIMU.

Baarogapst 3jieKTHUBHOMY Kypcy 110 OHOJIOTHH:

1. TIlopnepxuBaeTcsi M3ydeHUe OMOJOTHM HA 3aJlaHHOM CTaHaapTHOM ypoBHe. Kypc «buosorus B 3amgadax» MOMOraeT 3aKpeluTh H
YIIIyOUTh YPOBEHBb 3HAHUI MO0 OMOJIOTHH, IPUMEHUTD 3TH 3HAHUS MYTEM pPEIICHUST OMOJIOTUYECKHX 3a/1a4.

2. OcymiecTBasieTcss TUYHOCTHO-OPUEHTUPOBAHHBIN TOJIX01 B 00ydeHHWH. TO €CTh YYUTBHIBAIOTCS HWHIAWBHAYAIbHBIC CKIOHHOCTH H
CIIOCOOHOCTH YYaIINXCsl U CO3/Ia0TCS YCIOBUS JUIsl OOyUEHUsI X B COOTBETCTBUU C TPO(PECCHOHATILHBIMU HHTEPECAMHU.

Ha 6ase yenmpa Touxa pocma obecneuusaemcsi peanuzayusi 06paz08amenbHuLX NPocpamm eCmecmeeHHOHAYYHOU U YUppoeoi
HanpasieHHocmell, pazpabomaHnHblX 6 COOMEEMCMEUU ¢ MPeOOBAHUAMU 3AKOHO0AMENbCMEA 8 chepe 00paA3068aHUsL U C YiemOoM
pexomendayuii Pedepanvrozo onepamopa yueonozo npeomema buonoeus.

Pabouas npoepamma noszeonsiem unmezpuposams peanusyemule 30ecb N00X00bl, CMPYKMYPY U COOEPACAHUE NPU OPLAHUAYUU YHeOHO20
npeomema buonocus; 11 kaacc.

Hcnonvzosanue obopyoosanus yenmpa « Touka pocma» no3eonsiem co30amv YCio6us.:

07151 pacuupeHus co0epAHCAHUsL WKOIbHO20 OUOI02ULeCK020 000PYO008aAHUsL,

0151 NOBbIULEHUSL NO3HABAMENLHOU AKMUBHOCMU 00YUAIOWUXCS 8 €CMEeCMBEeHHOHAYYHOU 001acmu;

OJ1s pazeumusi IUYHOCMU WKOJbHUKOG 6 npoyecce 00yuenus Ouoiocuu, e2o cnocooHocmetl, hopmuposanus u

VOOBIeMBOPEHUSL COYUATLHO 3HAYUMBIX UHMEPECO8 U NOMpeOHOCmell;

0715 pabomvi ¢ 00APEHHBIMU WKOIbHUKAMU, OP2AHUZAYUU UX PA3GUMUSL 8 PA3TUYHBIX 001aCMAX 00paA308amenbHOl,

MBOPUECKOLU OestMeNbHOCTU.

TpeGoBaHnus K yCBOCHHMIO y4e0OHOr0 MaTepuaJa.
B pe3yabTare u3y4yeHusi IpOrpaMmbl 3JIEKTUBHOI0 Kypca y4aluecs 10JKHbI

Yuyamuecs J0JKHBI 3HATH:
OcCHOBHBIE TIOHSTHS MOJIEKYJISIPHOW OUOJIOTHH, ITUTOJIOTHHA U TEHETUKH,
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ANTOpPUTMBI pelieHHs 3a7ad, He BXOJIIME B 00sA3aTeIbHBII MUHUMYM O0pa3oBaHus (0a30BOTO W IOBBIIIEHHOTO YPOBHS
CJIO’KHOCTH);

Odopmnenne 3amad vHa Equaom ['ocyapcTBEHHOM 3K3aMeHe TI0 OMOJIOTHH;

Yyauuecs 10JKHbI yMeTh:

Pemate HecTaHnapTHBIE OMOIOTUYECKHE 3a/auU, UCIIOJIb3Ys PA3JIMUHbIE aJITOPUTMbI PEIICHUS;

Pemate pacuérHpie OMOTOTHYECKUE 3a/1a41 C TPUMEHEHUE 3HAHUN 110 XUMUHM U MaTeMaTHKE;

VYcranaBiIMBaTh NPUYMHHO-CIIECTBEHHBIE CBSI3H, J1€J1aTh 0000IEHHs, TOMOJHATh U CUCTEMAaTU3UPOBATh MOJTY4YEHHbIE 3HAHMS;

[IpumeHsTh 3HaHMS B HOBBIX M U3MEHEHHBIX CUTYalMsIX;

Pemare Ouonornueckue 3aauu pa3HbIX YPOBHEH CI0XKHOCTH, COOTBETCTBYIOLIME TpeboBaHUsAM BY30B ecTecTBEHHO-HAYyYHOI'O
npouIIs;

[Tonp30BaTbes pa3IMYHBIMU OCOOUSMH, CIPABOYHON JIUTEpaTypoit, IHTepHET-MCTOUHUKAMH.

Hcnonb3oBark oOuiye mnpuemMsl padOThl ¢ TECTOBBIMHU 3aJaHUSIMH PA3IUYHOM CI0KHOCTH, OPUEHTHPOBATHCS B NPOTrPAMMHOM
MaTepuale, yMeTb 4eTKO (OpMyJIMpOBaTh CBOM MbICIU

YMeTh NpaBUIIbHO paclpeAessaTh BpeMsl IPU BBINIOJIHEHUN TECTOBBIX PaloT.

O06001aTh U NPUMEHATH 3HAHUS O KJIIETOYHO-OPTaHU3MEHHOM YPOBHE OPraHU3aLUU KU3HU.

O06001maTh ¥ TPUMEHATH 3HaHUS O MHOTOOOpa3ul OPraHU3MOB.

ComnocTaBnsiTh OCOOEHHOCTH CTPOEHUS M (PYHKIIMOHUPOBAHHS OPraHU3MOB Pa3HbIX LAPCTB.

ConocraBisaTh OHONIOrHUECKUE OOBEKTHI, TPOLECCHI, SIBJICHHUS, TPOSIBIIIOIINXCS HA BCEX YPOBHSAX OpraHU3alMH KU3HU.

YcTanaBiIMBaTh MOCIEOBATEIILHOCT OMOJIOTHYECKUX 0OBEKTOB, IPOLIECCOB, SBJICHUN.

[IpumensTh OMOIOTHYECKUE 3HAHUS B MPAKTUYECKUX CUTYaLUAX (IPaKTUKO-OPUEHTUPOBAHHOE 3a/laHUE).

PaboTath ¢ TEKCTOM MJIM PUCYHKOM.

O06001maTh ¥ TPUMEHSTH 3HAHUS B HOBOM CUTYaIlUH.

Pemrate 3a1a4n 110 HUTOJIOTMH 6a30BOr0 YPOBHS U MOBBIIIEHHOTO HA IPUMEHEHHE 3HaHUI B HOBOW CUTYyallUH.

Pemarsb 3a1auu o reHeTuke 6a30BOro ypoBHS U MOBBIIIEHHOTO Ha MPUMEHEHHE 3HAaHUH B HOBOW CUTYallUU.

Pemrate 3a1aun MosIeKyIsipHOI OMOJIOTMH 6a30BOTO YPOBHS U MOBBIIIEHHOTO HAa MPUMEHEHHE 3HaHUHM B HOBOW CUTYallUH.

(I)OprI KOHTPOJIA: TEMATUYECKOE TECTUPOBAHUE, COCTABJIICHUEC CXEM CKPCHIMBaHHA, CO3OaHUC TEMATHUYCCKHUX Hpe3CHTaI_[I/II71,
COCTaBJICHUC BOIIPOCHUKOB, TCCTOB CUJIAMU o6yqa101u14x051, Q)OpMHpOBaHI/IC TCMATUYCCKUX CIIPABOYHUKOB.



JoKymeHT nognucaH aﬂeKTpOHHOﬁ noanucoio.
(I)OPMLI opranmsanuu yqeﬁﬂoﬁ HECATCJIBbHOCTU: JICKIIUMHU C 3JICMCHTaAMH 6GCGIIBI, CCMHUHAPbI, MIPAKTUYCCKHUC paGOTBI, IIO3HAaBaTCJIbHBIC

UTPBI, TUCKyCcCUH, MU GepeHIIMpOBaHHAs TPYIIIOBask paboTa, MPOSKTHAs AeSTEILHOCTh 00YJaOIIHXCS.
Conep:xaHue NporpaMmbl

BBengenue — 2 yaca

Beeoenue 6 snekmusnwiii npedmem
Pecypcel yuebHoro ycmexa: oOy4e€HHOCTb, MOTHBAIUSl, NaMSATh, BHUMaHUE, MOJAJIbHOCTh, MBIIUICHHUE, NEATEIbHOCTh. KOHTpOIIb,
CaMOKOHTPOJIb.
MortuBanus Ha ycriex: MaTpulia HHIMBUYyaJIbHOTO yCIeXa, HHAWBHIyadbHas porpaMMa pa3BUTHsI 00111ey4yeOHBIX HABBIKOB.

Pewenue 3a0au no meme «Ocnognvie ceoticmea sxcusozo. Cucmemnas opeanuzayus dcusnun-1 vac
3akpenJieHue 0CHOBHOI'O COJIePKAHUA TeM B X0/¢ PeleHUus1 0MOJIOrMYeCKUX 3a1a4:
buonorust - Hayka o XM3HM U €€ 3aKoHOMepHocTsX. [Ipenmer, 3amaun, MeToIbl U 3HaueHUEe Ouosioruu. CBsA3b OMOJIOTHH C JAPYTUMHU
HayKaMH, €e MECTO B CUCTEME €CTECTBEHHOHAYYHBIX M OMOJIOTMYECKUX IUCHUIUIMH. buonorus B cucteme KynbTypbl. MecTo Ouonoruu B
(hOpMHUPOBAHUH HAYYHOTO MHUPOBO33PCHHSI M HAYYHOW KapTUHBI MUPA.
OcHoBHblEe TNpuU3HAKK KUBOro. OrpeneneHre MOHATHS <«KHU3HB». buonornueckas ¢opMa CyIIECTBOBAHHMS MaTEpHH. YPOBHH
OpraHu3aIy >KUBOW MaTEPUU U IPUHITUIIBI UX BBIICIICHUS.
OcHoBHble OHATHSA. bruonorus. XXuzub. OCHOBHbIE TPU3HAKH JKUBOTO. YPOBHU OpraHU3allMM KUBOM MaTepuu. MeToabl U3ydeHus B
ounonorun. Knerka. Tkanb. Opran. Opranusm. [lonynsius u Bua. buoreonenos. buocdepa

Pa3nea 1. Pemienune 3a1a4 no reme «MoJiekyJisipHasi 0uoJiorusi» -6 yacos
3akpenjieHne 0OCHOBHOIO COJAEPKAHMUS TeM B X0j1€ pelleHusi 0M0J0THYeCKHNX 3a1a4;

Xumuyeckuii cocmas knemku. Heopeanuueckue sewjecmea.
XUMHYECKUE 3JIEMEHThl U UX pojib B KieTke. HeopraHudeckue BemiecTBa U UX POJb B JKU3HEACATEIBHOCTU KJIETKU. Boma B kieTke,
B3aUMOCBSI3b €€ CTPOCHHS, XUMUUYECKUX CBOMCTB M Omosiormdeckoil ponu. Conu HEOpraHWYeCKHX KHUCIOT, UX BKJIAJ B oOecrieueHue
KHU3HECITSILHOCTH KJIETKU U ToJIIepKaHue roMeoctasza. MoHbl B kieTke, uX GyHKIHH. OCMOTUYECKOE JAaBJICHHUE U TYProp B KIIETKE.
BydepHbie cucTeMBbI KIIETKH.

Xumuueckuti cocmae knemxu. Yeneeoowl. Jlunuoeoi.
VYrieBonbl B KU3HENEATEITLHOCTH DPACTCHHM, JKMBOTHBIX, IprOOB W Oaktepuil. CTpyKTypHble W (YHKIIMOHAJIbHBIE OCOOCHHOCTH
MOHOCAXapHuI0B U ArcaxapuoB. bruomonuMepsl - moiarcaxapuibl, CTPOEHUE U OMOIOTHYECKas POib.
Kupsel u munuIeI, 0COOCHHOCTH UX CTPOCHUS, CBA3aHHBIC ¢ (DYHKIIMOHAIEHON aKTUBHOCTHIO KIIETKH.




[IOKYMEeHT NoZnNuncaH 31eKTPOHHOM NOANUCHIO.

Xumuueckuu cocmas knemxu. benxu.
Opranuueckue BellecTBa KieTKU. buonmomumepsr — Oenku. CTpykTypHas opraHuzanus OenKoBbIX MoJeKkysl. CBoHcTBa O€NKOB.
Jlenatypanus v peHaTypanus — OMOJIOTHYECKUN CMBICT U 3HAaUeHHEe. DYHKIMH OSIKOBBIX MOJIEeKya. DepMeHThI, X POJb B 00ECTICUeHUN
MpoLeccoB ku3HenesTenbHocTH. Kiaccudukanus pepmMeHToB
4-5. Xumuueckuii cocmag knemku. Hykneunoswvie kuciomei.
HyxnenHnoBble KHUCIOTBI, MX poib B kieTke. Mcropus uzyuenus. JJHK — Mmonekyna XxpaHeHusi HacjaelICTBEHHOH HHQOpMAIIHH.
Crpykrypuas opranuzanus JJHK. Camoyasoenue JIHK. PHK, ee Bumbi, ocoOeHHOCTH CTpOeHHS U (DYHKITMOHHPOBAHUS
AT® — OCHOBHOW aKKyMYJSTOp HEpruu B KieTke. OcoOeHHOCTH cTpoeHHs MojeKyinbl U QyHkimn AT®. Buramunsel, crpoeHue,
HWCTOYHHUK MOCTYIUICHUS U POJIb B OPTraHU3ME U KJIETKE.
6. Obobwenue, cucmemamuzayus 3Hanuil no pazoeny «Monexkynsapuas 6uonro2usLy
OcHOBHbIE NOHATHH. AMUHOKHCIOTBL. AHTHKOAOH. ['mapodunbHoCcTh. I'mapodobuocts. ['mukomporennsl. ['yanun. Jlenatypanusi.
JIHK. Kopon. Kommiementrapunocts. Jlunompoteuasl. Jlokyc. Makposnementsl. Mukposnementsl. Monomep. Hykiieonporeubl.
Hyxneorua. Ocmoc. [Honumep. [Honmunentua. [lentuanas cesizb. PHK. Tumun. ®@epmentsl. Lluto3un. Ypauui.
Mexnpeavernsle cBs3u. Heoprannueckass xumusa. XUMHUUYECKHE 3JeMEHTHl mepuoanuecko cucrembl [[.M.MenneneeBa. MoHbl
(xkaTMOHBI U aHWOHBI). Boma M JIpyrue HeopraHMYECKHE BEIIECTBA, CTPOCHHE MOJIEKYJ] U CBoOMcTBa. Jlucconuanusi 31€KTPOJIUTOB.
Oprannueckast xuMus. OCHOBHBIE TPYIIBI OpraHudeckux coeauHeHuil. bydepubie pactBoppl. dusmka. OcMoTHYECKOe TaBJICHHUE.
Huddy3us u ocmoc.

Pa3nen 2. Pemenne 3axa4 no reme «llurosorus» -13 yacos
3akpenJieHue OCHOBHOI'O COAEPKAHUSA TeM B X0/i¢ pelieHusi 0M0I0TMYeCKHUX 3a1a4:

Lumonozus kax nayxa.
IIpenmer, 3amaun U METOJbI COBPEMEHHON LIUTOJIOTMH. MECTO LIUTOJOTUH B CUCTEME €CTECTBEHHOHAYUYHBIX M OMOJIOTMYECKUX HayK.
Hcropust pasBUTHS LUTONOTHA. TEOpeTHMYECKOE M IPAKTHYECKOE 3HAYEHUE LUTOJIOTMYECKUX MCCIECJOBAaHUN B MEJIUIIMHE,
3/IpaBOOXPAaHEHHUH, CEIILCKOM X034HUCTBE, Jiefie OXpaHbl MPUPOJIbI U APYIHX cepax 4eT0BEUECKOH 1eATeIbHOCTH.
Hcropus otkpeitue kinetku. Knerounas teopusi. OCHOBHBIE MOJIOKEHUS MEPBOM KIETOYHOM Teopur. COBpeMEHHasl KJIETOYHAsI TEOpHs,
€e OCHOBHBIE MOJIOKEHUS ¥ 3HAYCHHE JJIs1 pa3BUTHUS OMOJIOTHH.

Cmpoenue knemxu u eé op2anouobi.
[Tna3maruyeckass meMOpaHa u obonouka kieTku. CtpoeHne MeMOpaHbl KieToK. [IpOHMKHOBEHHE BEIIECTB yepe3 MeMOpaHy KIETOK.
Bunel TpaHcmopra BellecTB uepe3 LMTOIUIa3MaTUYECKyl0 MeMOpaHy KIETOK (ITacCUBHBIM M aKTHUBHBIA TPAHCHOPT, AK30LUTO3 U
9HI01MTO3). OCOOEHHOCTH CTPOEHUS 000I0UEK MPOKAPUOTHUYECKUX M 3YKAPUOTUUECKUX KIIETOK.
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[{uToruiasmMa u ee CTpyKTypHbIe KOMIIOHEHTbI. OCHOBHOE BEIIECTBO IIUTOILIA3MBI, €r0 CBOMCTBA U (PYHKIIMH.

Snpo uHTEepdasHON KieTKH. XUMUYECKUH COCTaB U CTPOEHUE sJpa. 3HAUYEHHUeE sjipa B OOMEHE BELIECTB U Iepeadye I'eHeTHYeCKOn
uHpopManuu. SApPHIIKO, OCOOCHHOCTH CTPOSHHUS U (PYHKIIUH. XPOMOCOMBI, IOCTOSIHCTBO YUciia U (POpMBbI, TOHKOE cTpoeHue. [lonsrtue
0 KapHoTHIe. ["atuioniHbIi 1 JTUIIIOUIHBINA HAOOPBI XPOMOCOM.

Amnmapat ["onbmxu. CTpoeHue, pacnojoXeHne B KJIeTKax )KUBOTHBIX M pacTeHul, QyHKIMK anmnapata ["'onbku: CHHTE3 MoJIMcaxapu/0B
U JIMIHJIOB, HAKOIUIGHWE U CO3PEBAHUE CEKPETOB (OENKH, JUMU[BI, MOJUCAXapuibl), TPAHCIOPT BELIECTB, poJb B (OPMUPOBAHUU
IUIa3MaTHIeCKO MeMOpaHbl 1 T1u30coM. CTpoeHHe U QYHKIIUHU JTU30COM.

Ounomnazmaruueckas cetb (DI1C), ee Tumbl. OCOOCHHOCTH CTPOCHHS arpaHyJIsipHOM (TJaaKoi) u rpanyispHol (mepoxosaroit) DIIC.
3navyenne rinaakoi DIIC B cuHTe3e MOIMCcaxapuI0B U JHUIKO0B, UX HAKOIUIGHWHU U TpaHcnopre. 3ammtHas Gyrkus JI1C (n3omsmus u
HeiTpanu3anus BpeAHbIX i KieTkH BeniecTB). @ynkuuu mepoxoBatoit DIIC (yuactne B cuHTE3e OENIKOB, B HAKOIUIEHUM OEJIKOBBIX
IIPOJYKTOB U UX TPAHCIIOPTE, CBA3b C APYTUMHU OpraHOUJaMHU U 000JI0UYKOM KIIETKH).

Pubocombl, 0COOEHHOCTH CTPOEHUS U POJIb B OMocuHTe3e Oenka. [TonmmprubocoMel.

Bakyonu pacTutenbHbIX KJIETOK, X 3HaueHHe, cBs3b ¢ DIIC.

[TnacTunapl: JNEeWKOIUIACTBI, XJIOpOIIAacThl, Xpomorutactel. OcoOeHHocTH, cTpoeHue u QyHkuun riactua. JHK  mnacrua.
[IpoucxoxaeHue XaopoIiacToB. BzanMHoe npeBpalieHne mIacTu.

MuToxoHApUH, CTpOeHHE (Hapy)KHas U BHYTpEHHss MeMOpanbl, KpucTel). Mutoxonapuansusle JIHK, PHK, pubGocomsl, ux poss.
OYHKIIMY MUTOXOHAIpHUI. [ MIOTE3bI O MPOUCXOKACHUN MUTOXOHIpUM. 3HAUEHNE BOSHUKHOBEHUS KUCIIOPOJHOTO JBIXaHUS B 3BOJIIOLUH.
Knerounslif 1ieHTp, ero crtpoenue u ¢pyHkuuu. OpraHouab! OBUKeHUs. KiieTouHble BKIIOYEHUS — HEMOCTOSHHBIA OpraHoOM KJIETOK,
0COOEHHOCTH U (PYHKIIUH.

2. ®omocunmes

OOwmeH BelecTB U dHepruu. [loHATHE O MIACTUYECKOM U SHEPTreTHYECKOM OOMEHE.

®otocunTte3. CBeToBas U TeMHOBas (hazbl GOTOCUHTE3a, OCHOBHBIE MPOLIECCHI, IPOUCXOAIINE B 3TH (a3bl. OCHOBHbIE UTOTU CBETOBOI
¢azpl - cunte3 AT®, BblIENEHHE KHUCIOPOAa, OOpa30BaHHE BOCCTAHOBJIEHHOTO HUKOTHMHAMUJAJACHUHAWHYKIeoTHAPocharTa
(HAA®D-H2). ®orodocdopunupoBanne. CymmapHoe ypaBHeHHe (oTocuHTesa. IlepBuunbie mpoaykTsl ¢orocuHTe3a. POTOCUHTE3 U
YpOXkKal CebCKOXO3SMCTBEHHBIX KyNbTyp. [IyT NOBBIIEHHs] MPOILYKTUBHOCTH CEIIbCKOXO3AMCTBEHHBIX pacTeHnil. K.A. Tumupsses o
KOCMUYECKON POJIM 3€JIEHBIX pacTeHN. XEMOCUHTE3 U €r0 3Ha4€HUE B IIPUPO/IE.

3. Dnepeemuueckuii 0OMmen

DOHepreTuyeckuii 0OMeH B KJIETKE U €ro OMOJIOTHYECKHI CMBICI. DTallbl HEPreTHUECKOro 0OMeHa, IPUYPOYEHHOCTh 3TUX MPOLECCOB K
OTIpeIeNIEHHBIM CTPYKTYpaM KJIETKU. 3HaueHre MUTOXOHApui 1 AT® B sHepreTnyeckoM oOMeHe.

4.buocunmes benka
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buocunTe3 6€IKOB B KJIETKE U €ro 3HaYeHue. Pojib reHoB B OMocuHTe3e 0enkoB. [ eHeTnyeckuii Ko 1 ero cBOiCcTBa. JTarbl OMOCHHTE3a
Oenka. Peaknum wmartpuuHoro cunres3a. Perymsamus cuHTe3a OenkoB. ['eH-perynstop, TeH-OmepaTop, CTPYKTYPHbIE T€HBI, HX
B3auMoieiictBue. [IpuHimn oOpaTHON CBSA3U B peryisiuuu pyHKIIMOHUPOBaHHs reHOB. COBpEeMEHHBIE IPEACTABICHNUS O IPUPOAE T'eH
5.Tunvl Oenenus kremox

KuzHeHHBI 1MKI KJIETKM W ero dtambl. [loAroroBKka KJIETKM K JeNeHHI0 — uHTepdasza, ee Nepuoisl (MPECHHTETHYECKUi,
CUHTETUYECKUH, MOCTCUHTeTUYEeCKUH ). bronornueckoe 3nauenne nutep@aszpl. Anonto3. MUTOTHYECKHM LIUKIL.

AMUTO3 U ero 3HaueHne. MHUTO3 - IUTOJIOTHYECKasi OCHOBA Oecrionoro pasMHoxeHus. @a3pl MUTO3a, UX XapakTepucTuka. CTpyKTypHbIE
M3MEHEHHUS U (PU3NOJIOTUYECKUE OCOOCHHOCTH OPraHOMIOB KJIETKU BO BpEMsI MUTOTHUYECKOTO JiesieHusl. BepeTeHo nenenus, cTpoeHue u
¢GbyHKIMK HUTEH BepeTeHa. bruojornueckoe 3Ha4eHNE MUTO3A.

Meiio3 - muTONIOrMYecKas OCHOBA IMOJIOBOrO pa3MHOXKeHHs. [lepBoe penenue meiiosa, ero (aspl, UX XapaKTePUCTHKA. Y MEHBIICHHE
qHciIa XpOMOCOM Kak pe3ysbTaT MEpBOro JeineHus. Bropoe nemenume Mmeiiosa, ¢aspl, UX XapakTepucTHKa. buonorndeckoe 3HaYeHHE
Meno3a.

6.becnonoe u nonosoe pasmHodiceHue.

®opMbl U CIOCOOBI Pa3MHOXKEHHUSI OPraHU3MOB. becronoe pasMHOKeHHe, ero BUIbl U 3HadeHue. [lonoBoe pa3MHOKeHHE, ero BUAbI U
HBOJIIOIMOHHOE 3HaYeHne. OOmIast XapaKTeprCTUKa U OCOOCHHOCTH Pa3MHOKEHHUSI OCHOBHBIX TPYIII OPraHU3MOB. Pa3BuTHE MYXCKHX U
YKEHCKHX IOJIOBBIX KJIETOK Y dKUBOTHBIX U PACTEHUM.

OHnmoeenez — UHOUBUOYATIbHOE PA38UmMue OpeaHusMos.

OmotoTBOpeHue U ero Tumbl. OMIOIOTBOPEHUE U PA3BUTHE 3apojibllia Y KUBOTHBIX. OCHOBHBIE 3Tanbl SMOPHOHAIBHOTO Pa3BUTHS
JKUBOTHBIX. B3auMopaencTBuUE YacTel pa3BUBAIOLIECTOCS 3apojblllla. BHOr€HEeTHMYEeCKHil 3aKOH, €ro COBPEMEHHAas HWHTEpIpEeTalus.
IToctamOpHoHansHOE pa3BuTue. BpenHoe BIMsHME aKOroJis, HUKOTUHA, HAPKOTHKOB, 3arpsi3HEHUS OKPY’KAIOIIeH Cpebl Ha pa3BUTHE
3apOJbIIIA )KUBOTHBIX U YEJIOBEKA.

OOmiast xapakTepucTHMKa U OCOOEHHOCTH Pa3MHOXKEHHsI BUPYCOB, OakTepuid, BOAOPOCIEH, MOX00Opa3HbIX, MaroOpOTHUKOOOPa3HBIX,
rOJI0OCEMEHHBIX, TOKPBITOCEMEHHBIX, IPUOOB U JIUIIaHHUKOB. CMeHa (a3 B KU3HEHHOM LIUKJIE.

Obobwenue, cucmemamu3sayus 3HaHUli no pasoeny «Lfumonoeusy

OcHoBHbIE _TOHATHS. ABTOTPO(DBI. AMHHOKUCIOTHL. AHa00iM3M. AcCCUMWISIUSA. AHTHKOMOH. Amnmapar ['oiapmku. AKTHUBHBINA
TpaHcnopT. AspoObl. baktepmodaru. buocunres Oenka. bpokenue. Bakyons. Bxmouenus. [Mammomasbsiii Habop XpomMocom.
Junnounneiii Habop xpomocom. I'en. ['enermueckmit kox. I'enom. [enotun. T'mapodunmbHOoCcTh. ['mapodoOHOCTB. ['nmukomms.
I'mukoxanukc. ['mukonporennsl. I'pana. 'yanun. [enarypanus. duccumumsanus. JJHK. J{pixarensuslil cyocrpar. KierouHoe npixanue.
Kapuomnnaszma. Kara6ommsm. Kucnopomnsnii stan. Komgon. Kommnementaprocts. Kpucra. Jlelikomnactel. JIuzocoma. Jlumonporenb.
Jlokyc. Makposnementsl. Marpukc. Matpuunslii cuHTe3. MerabonusMm. Mukporpy6ouku. MukpoduiaamMeHTsl. MUKpPOIIEMEHTHI.
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Momnowmep. Hykneonporeuasl. Hykneorun. Onepon. Opranounsl. Ocmoc. Onepatop. [lnactunast. ITunomnuros. [omumep. [Homunentu.
[Tentunnas cBsa3p. [Ipokapuotsl. Penpeccop. Pubocomsl. PHK. CITMJ. Ctpoma. CtpykTypHble TeHbl. TpaHciusmusa. TpaHCKpHIIIHS.
Tpunner. Twunakona. Tumun. @aroumto3. PepMmeHTbl. XJIOpOIUIacT. XpOMATHH. XpomormiacT. Xpomocoma. LleHTpuosu.
[uronnazmarnueckas memOpana. [luro3un. Ypauuin. dorocunTe3. XeMOCHHTE3. DK30IIUTO3. DHJIOIUTO3. DHIOTUIA3MaTHUYECKAsT CETh.
DykapuoThl. SAapo. SAapeiiko.

becnionoe pasmuoxxenue. BereraruBHoe pasmuokenue. 3urota. I[lomoBoe pasmuokenue. [loukoBanue. Anonto3. Ku3HEHHBIN UK
kietku. Cnepmarozoma. Criopa. Sitneknerka. Amuto3. Muto3. Metios. Ilentpomepa. Muatepdasza. Ilpodasza. Anadaza. Meradasa.
Temodaza. Bepereno nenenus. buBanment. ['eHeparwBHass TKaHb. | OMOJOTHYHBIE XPOMOCOMEBI. J[BOWHOE OILJIOJOTBOPCHHE.
3apoapiieBblii Memiok. Konbtorauus. Kpoccunrosep. Penykunonnoe nenenue. Crniepmartorene3. OBoreHe3. JKU3HEHHBIM IMKIL.
I'amerodut. Criopodut. bruorenernueckuii 3akoH. bracryma. biactomep. OmionorBopenne. OHTOreHe3. BHyTpeHHEE OII0IOTBOPEHHE.
HapyxHoe omnogorBopenue. 3apojbinieBbie TuUcTKU. Opranorenes. Ilaprenorenes. OmOpuonansHoe pasButue. [loctamMOpuoHanbHOe
pa3zButue. Ouiiorenes. Jkroaepma. JHrogaepma. Mesoepma.

Mexnpeamernsble cBs3u. Heoprannueckass xumusa. XuUMHUUYECKHE 3JeMEHTHl mepuoanueckor cuctembl [[.M.MenneneeBa. MoHbl
(xaTMOHBI U aHWOHBI). Boma M JIpyrue HeopraHMYECKHE BEIIECTBA, CTPOCHHE MOJIEKYJ] U CBoOMcTBa. Jlucconuanus 31€KTPOJIUTOB.
Oprannyeckas xumus. OCHOBHBIE TpYHNIBl OpraHudeckux coenuHeHuil. bydepubsie pactBopbl. Puzuka. OcMoTHUYECKOE AaBICHHE.
Judodysus u ocmoc. boranuka. Oco0EHHOCTH CTPOEHHUS KJIETOK pacTeHUH. OTanuns pacTeHUH OT )KUBOTHBIX. 300J0rusi. OcoOeHHOCTH
CTPOEHHMSI KJIIETOK KUBOTHBIX. OTINYMS )KUBOTHBIX OT paCTEHUI U rpuOoOB

boranuka. OcoOeHHOCTH CTpOeHHsI W pa3MHOKEHHUs pacTeHuil. BeretaruBHoe pasmuokenue. [IpuBuBku. OpraHbl pacTeHH, HX
ctpoenue u (QyHkiuu. CTpoeHHE IBETKa — OpraHa CEeMEHHOro pasMmHokeHus. OmnbuieHue. 3oomorus. OCOOEHHOCTH Pa3MHOKEHUS
KUBOTHBIX Pa3UYHBIX cHCTeMaTH4eCcKuX rpymnm. CrnocoObl OMI0J0TBOPEHUS Y )KUBOTHBIX. [I0cTOMOpHOHAIBEHOE Pa3BUTHE HACEKOMBIX.
[y pa3BuTHS 3¢eMHOBOJIHBIX. AHaTOMH. OCOOCHHOCTH SMOPHUOHAIEHOTO PAa3BUTHSI YEIOBEKa

Paszneua 3. Pemnenue 3aga4u nmo reme «I'eneruxa»-10 gyacos

3akpenjieHne 0OCHOBHOIO COJAEPIKAHMUS TeM B X0j1€ pelleHuss 00T HYeCKHNX 3a1a4;
Hesasucumoe nacnedosanue NPU3HAKO6
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[Ipenmer, 3amaun U MeToJbl reHEeTHUKU. OCHOBHBIE pa3/ieibl M€HETUKH. MeCTO TeHETHKM Cpeau OMOJIOrMYecKMX HayK. 3HauyeHHe
TeHETUKH B pa3paboTke mpoOjeM OXpaHbl MPHUPOJIBI, 3PaBOOXpPAaHEHUS, METUIIMHBI, CEbCKOro Xo3saicTBa. [IpakTuueckoe 3HaueHue
TEHETHUKH.
I"."Menzenb — OCHOBOMOJIOKHUK I€HETUKU. MeTo/ 1 reHeTHYeCKOro aHanusa, paspadoranusiii [.MenneneM. ['eHeTndeckas CUMBOJIMKA.
[IpaBuna 3anucu cXeM CKpeLMBaHMUS.
HacnenoBanue npu MOHOTHOpUIHOM CKpemiuBaHWM. JIOMUHAHTHBIE W peleccHBHbIe Npu3Haku. llepBblil 3akoH MeHaens - 3aKoH
ennHooOpa3usi THOPHIIOB NEpBOTO IMOKoJeHMsA. Bropoil 3akon Menzaens - 3akoH paciueruieHus. [IpaBUIO YHCTOTBHI ramer.
[{uTomornyeckue OCHOBBI PACIIEIUICHUS TP MOHOTUOPUTHOM cKperuBaHuy. CTaTUCTUYECKHUM XapaKTep paciieryieHusI.
[Tonsitue o renax u amiensx. @EHOTUIT U TEHOTHUIL. ['OMO3UTroTa ¥ rerepo3urora. Pacuienienre npu BO3BPATHOM U aHAIU3HPYIOIIEM
CKpELIMBaHUH.
HacnenoBanue npu murnOpuaHOM CKpelmuBaHuM. He3aBucrumoe KOMOMHHMpPOBAHWE HE3aBHCHUMBIX Iap TPU3HAKOB - TPETUH 3aKOH
Mewnpens. Llutonornueckre OCHOBBI HE3aBUCUMOTO KOMOMHUPOBAHUS Map MPU3HAKOB.

Bzaumooeiicmeue annenvHulx u HeaneIbHbIX 2€HOS.
HacnepoBanue mnpu B3auMoaecTBUM aiienbHbBIX TeHOB. JlomuHupoBanue. Henomnoe pomuHupoBanue. KomomHupoBanHwue.
CaepxioMuHUpoBaHuE. MHOKECTBEHHBIH aJUIETU3M.
BiaumopeiictBue HeauienbHbIX TeHOB. HoBooOpa3oBanusi mnpu ckpemmBaHud. (OcCoOEHHOCTH HACJIETOBAHHS KOJIUYECTBEHHBIX
npusHakoB. KommimnmenrapHocts. Onucras. Ilonumepus. MHoxecTBeHHOe aelicTBUE reHoB. lIprMepbl MHOXECTBEHHOIO JIEHCTBUS
reHoB. Bo3Mo)kHbIE MEXaHU3MBI OOBSICHEHHSI TOTO SBJICHUS. | @HOTHIT KaK IeIOCTHAsS HCTOPUUYECKHU CIIOKUBILIASCS CUCTEMA.
3. Xpomocomnasn meopusi Hac1e0CMEEeHHOCMU.
SIBNeHME CLIETITICHHOTO HACJEeIOBaHUS U OTPAaHUYEHHOCTHh TPeThero 3akoHa Mennens. 3Hauenue pabotr T.I.MopraHa u ero mikossl B
M3Y4YEHUU SBIIEHUS CLEIUIEHHOro HacieaoBaHus. KpoccuHrosep, ero Ouosiornueckoe 3HadeHHe. ['eHeThyeckue KapThl XPOMOCOM.
OcCHOBHbBIE TIOJIOKEHHSI XPOMOCOMHOU Teopuu HacneacTBeHHocTH. Bxman mkonsl T.I.Moprana B pa3paboTKy XpOMOCOMHOI TE€OpUHU
HAaCJIEACTBEHHOCTH.
4.I'enemuxa nona.
I'enetnka mnona. I[lepBHuHbIE W BTOPWYHBIE NOJOBBIE NPU3HAKU. XPOMOCOMHAs TEOpPHs ONpeleieHus Moja. ['oMorameTHsld M
reTeporamMeTHeI moJi. Tumbl omnpeneneHus noia. MexaHu3M nNojJiepKaHUsl CcOoTHouieHus: nonoB 1:1. HacnepoBanue mnpu3HaKos,
CUEIJIEHHBIX C IOJIOM.
5. 3akonomeprnocmu usMeH4UBOCTNU.
N3menunBocTh. Knaccudukarms n3MEHIMBOCTH € TTO3UIIMA COBPEMEHHOU T€HETHUKH.
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denotunuueckas (MOAM(PUKAIMOHHAS W OHTOTEHETHYECKas) M3MEHUMBOCTh. HopMma peaknwu W €€ 3aBUCMMOCTh OT T'€HOTHIIA.
Craructuueckue 3aKOHOMEPHOCTH MOAU(UKAITMOHHOW U3MEHYMBOCTH; BAPUAIIMOHHBINA P M BApHAIIMOHHAS] KPUBASI.

I'enoTunuyeckass (KOMOWMHATHBHAS W MYTallMOHHAs) HW3MEHYHMBOCTh. 3HAYCHHE KOMOWHATUBHON W3MEHYHBOCTH B OOBSICHEHUU
ABOJTIOIIMOHHBIX MPOIIECCOB, CEJICKIIMA OpraHu3MOB. MyTallmoHHas K3MEHUYHNBOCTh, €€ BUABL. MyTanuu, ux npuuudbl. Kiaccudukamnus
MyTalui MO XapakTepy HM3MEHEHUsI TeHOTHNa (T€HHbIE, XPOMOCOMHBIE, T€HOMHbIE, IUTOIIa3MaTudeckue). llocneacTBus BIUSHUS
MYTareéHOB Ha OpraHu3M. Mepbl 3alllMThl OKPYXKAIOUIEH Cpelbl OT 3arpsi3HEHUs MyTareHamMu. 3aKOH TOMOJIOTMYECKUX PSJI0B B
HacyecTBeHHON n3mMeHunBocty. H.J.BaBunoBa. DkcriepuMeHTaIbHOE MTOJIy4EHUE MYyTaLlUi.

I'enemura uenosexa

I'enetnka uenoBeka. YenoBek Kak OOBEKT TEHETHYECKUX HCCIEAOBaHMM. MeToabpl H3ydeHUs] HACJIEACTBEHHOCTH YeJIOBEKa:
IreHEAIOTHYECKUI, OJIM3HEIIOBBIA, IUTOTCHETHYCCKUH, THOPUAN3AIIAS COMAaTHYECKUX KIIETOK.

Hacnencrennsie 0O0JIe3HH, WX PACIPOCTPAHCHHE B TOMYIALNUAX dYelloBeKa. Mepbl NMpOo(HIAKTUKH HACIEACTBCHHBIX 3a00JICBaHUIMA
yesoBeka. BpeaHoe BiIMsSIHUE aJIKOTOJIs, HHKOTUHA M HAPKOTHYECKUX BEIIECTB HA HACIEICTBEHHOCTh YesoBeKa. MeIMKO-TeHEeTHYECKOe
KOHCYJIbTHpOBaHue. KpuTuka paCUCTCKUX TEOPHId C MO3ULIUIN COBPEMEHHON F€HETUKH.

OcHoBHBIe _MNOHATHA. ['eHeTKa. ['mOpumonorndyeckuii metona. HacneactBeHHOCTh. M3MeHUMBOCTB. AJuienb. AJbTEpHATHBHBIC
npusHakd. [enorun. ®enorun. [I'ereposurora. I'omosurora. I'mbpun. JlomuHaHTHBIM npu3Hak. PeliecCUBHBIM NpU3HAK.
AHanmuzupytolee ckpemuBanue. BosBpatHoe ckpemuBanue. Jlurereposurora. [lomurubpuanoe ckpemmBanue. KommmumeHTapHoe
neiicreue reHos. Omnucras. [lomumepus. Ilneitorponus. MuoxecTBeHHbIN amienusM. KopomuuupoBanue. CBepXIOMHUHHpPOBAHHE.
Henonnoe nomuuupoBanue. CuemieHHoe HacneaoBanue. ['pynmsl cuemieHus. Kpoccunroep. KpoccoBepHble U HEKPOCCOBEpPHBIE
rameTbl. AyTtocombl. ['ereporamerHblii mosi. ['omoramerssiii mnon. CueneHHOE ¢ IMOJIOM HacienoBaHue. DeHoTunuyecKas
M3MEHUYUBOCTh. MonaudukanonHas W3MEHYMBOCTh. Bapuanrta. Bapuanuonusni psa. Bapuanumonnas kpuas. Hopma peaknuu.
OnTorenernyeckasi U3MEHUMBOCTh. ['eHOTHNHMYECKass M3MEHUYMBOCTh. MyTallMoHHasT W3MEHUYMBOCTh. Mytamuu. Myrarensl. ['eHHBIC
MyTanud. ['eHOMHBIE MyTanuu. XpPOMOCOMHBIE MyTanuu. KomOuWHaTUBHAs W3MEHUYUBOCTh. lluTomnasmarnyeckass M3MEHYHBOCTb.
CniontanHbie MyTanuu. JleTanpbHbie MyTaIlly. 3aKOH TOMOJIOTHYECKUX PsIIOB B HACIEICTBEHHON N3MEHUYMBOCTH.

I'enetuka uenoBeka. HacnenctBenusie 6one3nu. AnbOnnu3M. brnusnenossiii Meto. I'emodunus. ['uOpuansamnusi coMaTHUYECKUX KIETOK.
Menuko-reHeTndeckoe KoHcynbTupoBanue. [lomnnaktunus. [lomynssuroHHBIN METO.

MexnpeaMeTHble ¢Bs3U. DKonorus. OxpaHa Npupobl OT BO3IEUCTBHS XO3SIICTBEHHOMN NESTENIbHOCTU YelloBeKa. Teopusi 3BOJIIOIUY.
3HavYeHNEe W3MEHYMBOCTH B dBoJtonmu. Ousnka. MoHusupyroiee u3mydeHne, MTOHITHE O J03€ U3IYYCHHUS U OMOJOTUYECKON 3aIlluTe.
Xumusi. OxpaHa npupoIsl OT BO3AECHCTBUSI XUMHUUECKUX MPOU3BOJICTB.

Heoprannueckas xumusa. OxpaHa Npyupoasl OT HETATUBHOTO BO3JEUCTBUSA OTXOJ0B XUMUYECKHX MPOU3BOJICTB. Pu3uka. PEHTTeHOBCKOE
usznyuenue. [TonsTHe o 103€ n3mydeHus: 1 OMOIOTUYECKOM 3alluTe.
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TeMaTnuyeckoe MIIAHMPOBAHUE

Ne Tema KounuectBo yacos
Beenenue 2

1 MonexynsipHast OuoIorust 6

2 [{uTonorus 13

3 ['enetuka 10

4 O0001enue, cucreMaTu3anusa no reMe «I eHeTHKa» 3

KanenngapHo — rTemaTuyeckoe mJiaHupoBaHue
Ne Hara Mara Tema ypoka KosnyecTBo yacoB
mno dakTuy.
TJIaHY

1(1) 06.09 BBenenue. 2

BBenenue B 3JEKTUBHBIN NIPEIMET
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2(2) 13.09 Pemenue 3amau mo teme «OCHOBHBIE CBOMCTBA KUBOTO. CHCTEMHAs
OpTaHH3AIHS KU3HI

1(3) 20.09 Tema 1. MoJieky/isipHasi 0M0J10THS 6
Pewenne 3amad o reme: «XUMHYECKUHM COCTAB KIETKH. Heoprannueckue
BEIIIECTBAY

2(4) 27.09 Pemenue 3a1ay mo Teme: «XUMUYECKUH KICTKH. YTIEBOABL. JINTTUABD).

3(5) 04.10 Pewenue 3amay no teme: «XMMHUUYECKUH KIETKU. benkuy.

4(6) 11.10 Pewmenue 3anay no teme: «XMMHUUECKUI COCTaB KIeTKU. HykinenHoBbie
KUCIOThl. ATD»

5(7) 18.10 Pewenue 3amay no reme: «XUMHUECKUH cocTaB KieTKU. HykienHoBbie
KUCIOThl. ATD»

6(8) 25.10 O06o00611eHne, cucTemMaTu3alus 3HaHu| 1o Teme «MosekynsipHas OMoJIOTUs»

1(9) 08.11 Tema 2. [{uTosorus 13
Pemrenne 3anau no reme: «lluronorus kak Hayka. Kierounas reopus»

2(10) 15.11 Pemenue 3amaq o teme: « CTpoeHHE KIETKH U €€ OPTaHOH B

3(11) 22.11 B3aumoselicTBue HealuIenbHBIX (KOMIUIEMEHTApPHOCTb, SITUCTA3 U MOJTUMEPHS)

T€HOB B ONpeJIeleHu Npu3HakoB. [lmelioTponus. Y ciaoBus, BIUSIOMNE HA
pe3ynbTaT B3aUMOJIECHCTBHS MEXY TEHAMM.
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4(12) 29.11 Pemenue 3amay mo teme: «@OTOCHHTE3Y

5(13) 06.12 Pernienue 3a1a4 1o treme: « JHEPreTUICCKH OOMEH»

6(14) | 13.12 Pemmenue 3anau no teme: «BuocunTe3 GENKay

7(15) | 20.12 Penrenue 3a1au o reme: «buocunres Genkay

8(16) 27.12 Pewmenne 3anay no treme: « Tunel 1eneHus KIETOK»

9(17) 10.01 Pewenue 3anau no teme: «TUIlbI 1€I€HUS KIETOK»

10(18) | 17.01 Pemenue 3a1a4 o teme: «becmonoe u mMojJ0BOe Pa3MHOKECHHEY.

11(19) | 24.01 Pemenue 3ama4 o teme: «HIMBUAYaIbHOE PA3BUTHE OPTAaHU3MOBY

12(20) | 31.01 Pemenue 3amaq mo teme: « HIUBUAYaTEHOE Pa3BUTHE OPTaHU3MOBY

13(21) | 07.02 O06o0meHre, cucTeMaTU3aIys 3HaHui 1Mo Teme «LluTomorusy

1(22) 14.02 Tema 3. I'eneTuka 10
Penrenue 3amau o teme: «He3aBrucuMoe HaclieIOBaHHE TPU3HAKOBY.

2(23) 21.02 Pemenue 3amau no teme: «He3aBucuMoe Hacie10BaHUE IPU3HAKOBY»

3(24) 28.02 Pemenue 3amau no treme: «He3aBucuMoe Hacie10BaHUE IPU3HAKOBY»

4(25) 07.03 Permrenue 3anau nmo teme: «B3auMonelicTBUE TEHOBY

5(26) 14.03 Pemenue 3agau o teme: «B3auMoIeicTBUE TEHOBY

6(27) 21.03 Pemrenue 3amau mo teme:

((XpOMOCOMHaSI TCOpHUA HACIICACTBCHHOCTH




,ﬂ,OKyMEHT noanucaH 3/'IEKTp0HHOﬁ noanucobio.

7(28) 04.04 Pemrenue 3amau mo reme:
«XPOMOCOMHasi TEOPHSI HACIIEACTBEHHOCTH
8(29) 11.04 Pemienue 3a1au 1o TeMe: «3aKOHOMEPHOCTH M3MEHYMBOCTH
9(30) 18.04 Pemienue 3a1au 1o TeMe: «3aKOHOMEPHOCTH M3MEHYMBOCTH
10(31) | 25.04. Pemenue 3ana4 no teme: «3aKOHOMEPHOCTH H3MEHUYHUBOCTH
Tema 4.0000menne, cucreMaru3amus no reme «I'eneTuka»
1(32) | 02.05 O0o001ieHue, cucremaru3aiys mo Teme « eHeTukKa»
2(33) 16.05 HroroBelit ypok
3(34) 23.05 HroroBelit ypok




,ﬂ,OKyMEHT noanucaH 3}'IEKTp0HHOl7I noanucobio.

JOKYMEHT HOANMUCAH 3JEKTPOHHOU NOANUCHIO
HNOJJIMHHOCTDB JOKYMEHTA ITOATBEPXK/IEHA.

w ITPOBEPEHO B IIPOTPAMME KPHUIITOAPM.
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