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MNOACHUTEJBbHAS 3ATIMCKA

[Ipennaraemseiit kypc paccuntal 34 yaca (1 yac B HeIel0), on noddepacugaem u yenyonsiem 6a3o8vie 3HaHUA No Ouoro2uu u

HANpasien Ha QopMuposanue u pasgumue OCHOBHIX Y4eOHbIX KOMNEMeHYull 6 X00e peweHus OUON0SUYeCKUX 3a0ad.
Crartyc J0KyMeHTa

IIporpamma 3J€eKTHBHOTO Kypca IO OMOJIOTHU COCTABJIEHA HA OCHOBE HOPMATHBHBIX JJOKYMEHTOB:

1)denepanpHoro 6a3ncHOro yueOGHOTo IIaHa Ut 00pa3oBaTeNbHBIX yupexaeHnn Poccuiickoit @eneparym

2) 3axon Poccuiickoii ®enepanun «O6 obpazoBaHun» (CTATHS 7).

Konuenyua npocpammel _Kypca  3aKkiodaeTcss B TOM, uTo €€ pa3paboTka cCBsi3aHa C  pa3pabOTKOM cHCTEMbI
CHEeLUATU3UPOBAHHON IMOATOTOBKH (TMpo¢dmibHOro oOy4deHHs) B CTapIIMX Kjaccax M HampaBlieHa Ha peaju3aldio  JUYHOCTHO -
OPHEHTUPOBAHHOTO TPOIECCA, MPU KOTOPOM MAaKCHMAJbHO YYHTBIBAIOTCS HWHTEPECHI, CKIOHHOCTH, U CIIOCOOHOCTH CTapLIEKIACCHUKOB.
OCHOBHOH aKLEHT Kypca CTaBHTCS HE HAa IPHOPHUTETE COAEPKAaHMSA, a Ha NMPUOPHUTETE OCBOEHHS YJAIIMMMCS CIIOCOOOB IeHCTBU, HE
HaHOCS ymepd caMoMy COJEp)KaHUIO, T.€. Pa3BUTHUIO MPEAMETHBIX U MEXIPEIMETHBIX KOMIETEHLHH, YTO HAXOAWUT OTpaKEHHE B
KOHTPOJIBHO-M3MepHUTENbHEIX Marepuanax EI'D. Kypc TtecHo cBsizaH ¢ ypokamm oOmeil OHOJOTMM M COOTBETCTBYET TpPeOOBaHMSIM
Tl'ocynapcTBeHHOTO CTaHIapTA.

AKmyanbnocms yMEHHS pellaTh 3aJadd 10 OMOJIOTHH BO3pacTaeT B CBsA3U ¢ BBeneHMeM EI'D mo Gmororum, a Takke c TeMm,
94TO HEOOXOJMMO NPHMEHSTh 3HaHUS Ha mpakTuke. Kypc TecHO cBs3aH ¢ ypokamu oOmieli OHOJIOTMH W COOTBETCTBYET TPeOOBaHHIM
I'ocynapcTBenHoro crangapra.

Pemenne 3amay 1o OMOJIOTMH AaeT BO3MOXKHOCTh JIydllle [O3HaTh (yHIaMEHTalbHbIe OOIEOHONOrHIECKHE MOHSTHS,
OTpaXkaloIl[iie CTPOEHNE U (PYHKI[HOHUPOBAHNE OMOJIOTMUECKUX CUCTEM HA BCEX YPOBHSIX OPraHH3ALMU KHU3HH.

Pemenne 3amay mo OMONIOTMM IHO3BOJIIET  TaKKe YIIIyOWTh M 3aKpeNuTh 3HAHMA 10 pasfenaM — oOmield Ouosioruu.
OrpoMHYI0 Ba)KHOCTb B HEIPEPHIBHOM OOpa30BaHUH INPUOOPETAIOT BOIPOCH! CAMOCTOSTENBHOW pPabOTHI ydalIMXcsl, YMEHHE MBICIUTD
CaMOCTOSITENIFHO W HaXoAWuTh pemenue. Co3qaloTcs YCIOBHS IS HHAWBUIYAIBHOW M TPYNIIOBOH (OPM IeATEIbHOCTH YdaIlHXcs.
Takoe coueranue ABYX (OPM OpraHHM3aIMU CaMOCTOSTENBHOH pabOTBl Ha YpOKaX AaKTUBH3HMPYeT CJA0BIX Ydalmluxcsi M JaeT
BO3MOXHOCTh () (HepeHIIMPOBATh ITOMOIIb, CIIOCOOCTBYET BOCHHTAHHUIO B3aMMOIOMOIIM M KoOJUIeKTHBH3Ma. CO3MaeT TakXkKe YCIIOBHUS
JUIi OOydYeHHUsl ydallluXcs CaMOKOHTPOJIIO U CaMooLeHKe. To GopMHpyeT TBOPUECKOE OTHOIIEHHWE K TPyAy BakKHOE s dYeloBeKa
mo0oi npodeccuu U SABIAETCS BaKHBIM YCIOBUEM YCIEIIHOTO, KAYECTBEHHOTO BBINOJIHEHHS UM CBOMX OOS3aHHOCTEH.

Ocobennocmamu npozpammsl Kypca sBISETCS TECHAs CBA3b €T0 COIEPXKaHHUsA C ypokaMHu oOImeil OHOJNOTHH U COOTBETCTBHE
TpeboBanusaM ['ocynapctBenHoro cranpaprta. Ilogbop MarepmanoB Ui 3aHATUH OCYLIECTBISIETCS HA OCHOBE KOMIIETEHTHOCTHO -
OPHEHTUPOBAHHBIX 3a/IaHUH, HAIIPABIECHHBIX HA Pa3BUTHE TPEX ypOBHEN 00y4EHHOCTH: PENPOLYyKTUBHOTO, IPUKIIAJHOTO U TBOPUECKOTO.

Henvio kypca agnaemcean:

* CopeiicTBoBaTh (OPMUPOBAHHUIO MPOYHBIX 3HAHMK 10 OOIIEH OMOJIOTHM, YMEHHUH U HaBBIKOB pelleHus 3a1ad it caaun EID.

¢ O600IHUTh, CUCTEMAaTU3UPOBATh, PACUIMPUTD U YIIyOHTh 3HAHHS ydamuxcsi chOpMUPOBATH/aKTyaaM3UPOBATh HABBIKM PEIICHHUS
6GMOJIOTHUECKUX 3a7a4 Pa3IUYHBIX TUIIOB.

» JlaTh YYE€HHKY BO3MOXKHOCTb PEAIN30BaTh CBOU MHTEIICKTYAIbHbIE U TBOPUECKUE CIOCOOHOCTH, MMEIOIINECS 3HAHUS ¥ YMEHUS B
IPYrUX 00JIACTSIX JeATEAbHOCTU MPH BBIMOJHEHUHU IIPOECKTHOH PabOTHI.

* JlaTh y4EHNKY BO3MOXKHOCTh OIIEHUTH CBOM CKJIOHHOCTH ¥ HHTEPECHI K JaHHOI 00JIacTH 3HAHUS

3adauu:

1.®opMHpOBaTh CHCTEMY 3HAaHUH 10 TJIAaBHBIM TEOPETUYECKUM 3aKOHAM OMOJIOTHH.

2.CoBepIIIeHCTBOBATh YMCHUE PEIIATh OHOJIOIMYECKHE 33a7a4i PeNpoyKTHBHOTO, IPUKIIAJHOTO M TBOPUYECKOTO XapaKTepa

3.Pa3BuBaTh KITIOYEBBIC KOMIETCHIMN: YIeOHO - TO3HABATEIbHEIE, TH()OPMAIIMOHHBIE, KOMMYHHKATHBHBIE, COLUAIIBHBIC.

4.Pa3BuBaTh OMOJOTMUYECCKYIO MHTYHIUIO, BBIPAOOTATh ONPENEeTIeHHYI0 TEXHHUKY, YTOOBI OBICTPO CIIPABUTCS C IPEI0KEHHBIMH
9K3aMEHAI[MOHHBIMU 3aJaHHISIMH.

bnazooapsa snexkmuenomy Kypcy no 06uonouu ebInOIHAEMCA HECKOIbKO QYHKYUIL:

1. [onnepxuBaercs u3ydeHre OMOJIOTMM Ha 33JaHHOM CTaHIapTHOM ypoBHe. Kypc «PemieHune Ononormyeckux 3agau»
[IOMOTaeT 3aKPENUThb U YINIyOUTh YPOBEHb 3HAHUI 110 OMOJIOTUH, IPUMEHHUTD 3TH 3HAHUS MYTEM pEeLICHUS OMOJIOTHYECKHX 3a/1ay.
2. Ocy1ecTBIseTcsl JIMYHOCTHO-OPUCHTUPOBAHHBIH NOAX0A B 00ydeHMH. TO €CThb YYUTBIBAIOTCA WHAMBHAYaJIbHBIC

CKJIOHHOCTH U CITOCOOHOCTH ydanuxcs U CO3Aar0TCs YCJIOBUS IJId 06yquH51 X B COOTBETCTBHU C HpO(i)eCCHOHaJIbeIMI/I HUHTEpECaMU.

ITnanupyembiii pesyromam
B pesynvmame npoxoxcoeHus npozpammol Kypca 00y4anuuecs 00axicHbl:

e Hcnonb3oBarh oOuue mpueMbl pabOThl C TECTOBBIMU 3aJaHUSAMH  DPa3IM4HOI CIOXKHOCTH, OPMEHTHPOBAThCA B IPOrPaMMHOM
MarepHaie, yMeTb 4eTKO ()OPMYIIHPOBATH CBOM MBICIIH

*  YMeTb NPaBUIBHO PACIIPENEIATh BPEMs IIPH BBIIOJIHEHUH TECTOBBIX PadoT.

e O000mAaTh U IPUMEHSTH 3HAHUSA O KIETOYHO-OPTaHM3MEHHOM YPOBHE OpraHU3aI|H )KU3HH.

e OO600warp ¥ MPUMEHATH 3HAHUS O MHOTOOOPAa3UU OPraHU3MOB.

e ComocTaBiaTs 0COOEHHOCTH CTPOCHUS U (PyHKIIMOHUPOBAHUS OPTaHU3MOB Pa3HBIX IAPCTB.

e ComocTaBiaTh OHOJIOTNYECKHe 00BEKTHI, IIPOIECCH, SIBJICHHS, IPOSIBISIOMNXCS Ha BCEX YPOBHSIX OpPTraHU3aLlUH KU3HH.

*  YcTaHaBIMBATh [OCJIEAOBATEIBHOCTh OMONIOIMYECKUX OOBEKTOB, IIPOLIECCOB, SBICHUH.

e IIpuMeHATb OMOJIOTUYECKUE 3HAHMS B IPAKTUYECKUX CUTYALUsX (IIPAKTUKO-OPUEHTHPOBAHHOE 3aJaHHUE).

e PaGorarh ¢ TEKCTOM I PUCYHKOM.

e OO6o0mware ¥ IPUMEHSITH 3HAHHS B HOBOH CHTYaIlUH.

e Pemars 3agaun 10 OUTOJIOTHH 6A30BOT0O YPOBHS U IMOBHIICHHOTO HA IPUMEHEHHE 3HAHHH B HOBOM CHUTYaIlHu.

e Pemars 3amaum 1no reHeTuke 6a30BOTO YPOBHS M ITOBHIIIEHHOTO Ha IPUMEHEHUE 3HAHUN B HOBOW CUTYaIUN.

e Pemarp 3amaun  MOJIEKYJISIpHOH OMoOrMM 0a30BOrO YPOBHS M MOBBILIEHHOTO HA IPUMEHEHUE 3HAHUH B HOBOH CUTYalUH.

Cmpykmypa npozpammet. Kypc onmpaercst Ha 3HaHUS, HOJydeHHbIe NpH M3ydeHun Kypca Omonoruu 10 kmacca. ComepixaHue

IIPOrpaMMBI BKIIIOYAeT 3 OCHOBHBIE pa3jieia: pelleHHe 3alad 110 MOJICKYJISIPHOH OWOJIOTHH, pellleHHE 3a/ad M0 IUTOJIOTUH, PEIICHHE
3a7a4 [0 T€HETHKE, JaHHbIC Pa3feibl AeIATCsS Ha TEeMBI, M KaIas TeMa JJICKTUBHOTO Kypca SIBISIETCS MPOJOJDKEHHEM Kypca OMOJIOTHH.
OCHOBHOHM THI 3aHATUH - npakTHKyM. st Hambosiee YCIEIIHOrO yCBOGHMS Marepuala IUIAaHUPYIOTCS pasinuHble (GopMbl paboThl ¢
y4aluMuCs: pa3sHooOpasHbie (opMbl paboOThl C TEKCTOM, TECTAMH, BBINOJIHEHHE TBOPYECKMX 3ajaHuid. Ha KaxaoM 3aHATHM ydalumcs
PEKOMEH/IyeTCs Cepus 3aJaHHMii, 4acTh KOTOPBIX BBINOIHIETCS B KJIAcce, a 4acThb - J0Ma CaMOCTOATEIIBHO. JIJIst MPOMEXKYTOUHOTO KOHTPOJIS-
3 tectupoBanus B popme EI'D, 1 UTOroBOro KOHTPOJIS — 3a4eT MO Kypcy «PerieHne OGHMOnMOrnueckux 3aiad B XojAe MOArOTOBKH K EI'D» u
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MPOEKTHasl JeATenbHOCTh.  Kypc peannszyeT KOMIETEHTHOCTHBIH, IEATETbHOCTHBIM M WHIMBUAYANbHBIH TOAXOJM K OOYy4eHHIO.
JleATenbHOCTHBIN TOJX0J peanu3yeTcs B IPOIecce MPOBEICHUS CaMOCTOSATENBHBIX M MPAKTUYECKHX pabOT C ydallUMHCS, COCTaBISIET
OCHOBY Kypca. JIeaTeIbHOCTb YUUTENs! CBOJUTCS B OCHOBHOM K KOHCYJIBTHPOBAHUIO YYalllUXCs, aHAIN3Y U pa30opy Haubosee MpoOIeMHBIX
BOIpPOCOB U TeM. ViHauBuayanu3sanust oOy4eHus: JOCTUTAETCs 3a CUET UCIOJIb30BAHUS B Ipolecce 00ydeHHs nedazo2uieckotl mexHoao2uu
JUYHOCMHO-0PUEHMUPOBAHH020 00paszosanus « UCY][» (MHANBUNLYaTbHBIA CTHIIb YIEOHOH NESTEIEHOCTH).

B moaroroBke M IpOBEAEHWH YPOKOB JAHHOTO Kypca HCIOJIB3YETCS — MeXHoao02us 300posvecoepecaioweco oOyyenus u
60CHUMAHUsA: CO3NAHHUE IICHXOJIOTMYECKOT0 KOM(OpTa, CAaHUTAPHO-TUTUEHUUYECKUX YCIOBHH, IBHTaTENbHONH aKTHBHOCTH H JPYTHX
KPHUTEPHEB, KOTOPHIE BIHAIOT Ha YCIEIHOCTh B O0YICHUM.

Dopmoit omuémuocmu no u3yueHuI0 OAHHO20 Kypca MOJNcem dovinb:

e CocraBnenue OMONOTMYECKUX 3a7ad, KPOCCBOPOB, CO3JJaHNUE IIPE3EHTAINH, 110 TeMaM (haKyIbTaTHBHOTO Kypca;

*  3a4éT Mo peleHuIo 3a1a4 6a30BOr0 YPOBHS U MOBBIIIEHHOTO ;

* KonrponpHasg paboTa 1o pereHuo 3a1a4 no Marepuainam Equnoro 'ocynapcrBenHoro sxk3amena no 6uonoruu 2022 roaa;
e 3amuTa NPOEKTHBIX PadoT;
e TecroBble 3alaHusl 110 PELISHHIO 3aJa4 o MaTepuanaM Exunoro I'ocynapcTBenHOro sk3ameHa no 6uonoruu 2022 rof.

COJEPKAHUE KYPCA
BBenenne — 2 yaca
1. Bseoenue 6 npeomem

2. Pewenue 3a0au no meme
«Ocnognvle ceoticmeaa dncusoeo. Cucmemnas opeanuzayus scusnu»-1 vac

3akpenJieHHe OCHOBHOIO COJleP:kaHHsl TeM B X0Jie PellleHHsi OH0JOTHYeCKHX 3a1a4:
Bronorust - Hayka o XHM3HM U ee 3aKOHOMepHOCTsX. [Ipeamer, 3amaum, MeToasl M 3HadeHHe Omonoruu. CBS3b OMONOTHH C
IPYTMMH HayKaMH, €¢ MECTO B CHCTEME eCTECTBEHHOHAYYHBIX M OHOJIOTHMYECKHX NUCIMIUIMH. Buoiorus B cucremMe KynbTypsl. Mecto
6uosnoruy B popMHPOBAHIH HAYYHOTO MHPOBO33PEHUS M HAYYHOH KapTHHBI MHUpa.
OcHOBHBIE TPU3HAKU XHUBOro. OmnpenencHue MOHATHS «KH3Hb». bronormueckas ¢opma CymecTBOBaHHS MaTepHu. YPOBHH
OpraHM3aluy KUBOH MaTE€PUH M IPHHIMIIBI X BBIICICHUSL.

OcHoBHble noHATUd. buonorus. JKuzue. OCHOBHbIE NPU3HAKHM KUBOTO. YPOBHH OpPraHM3aLlMH XKMBOM Marepuu. MeTonsl
n3yuyenus B Ouonoruu. Knerka. Tkaup. Opran. Opranusm. [lomymsiius u Bua. buoreonenos. buocgepa

Pa3nen 1. Pemenne 3axa4 no teme «MostekyJasipHasi 6HOIOTHsI»-6 4acoB

3akpenjieHne OCHOBHOIO COJEPKAHNS T€M B X0JI€ PellleHNsl OM0JOTHYEeCKHX 3a/1a4:
1. Xumuueckuii cocmae knemku. Heopeanuueckue sewgecmsa.
XuMHYECKHEe 3JIEMEHTHl M UX pojb B KiIeTke. Heopranuyeckue BemiecTBa M UX POJb B JKU3HENCSATEIBHOCTH KieTku. Bona B
KJIETKE, B3aUMOCBSI3b €€ CTPOCHHUS, XUMUYECKUX CBOICTB U Ouonoruyeckoil poau. Conu HEOpraHW4ecKHX KUCIIOT, UX BKJIAJ B oOecriedeHue
KHU3HECATEIBHOCTH KIETKH U MOJepKaHue romeocrtaza. VoHbl B kieTke, nx QyHkiun. OCMOTHYECKOE IAaBICHHE H TYprop B KIIETKE.
BydepHble cucteMbl KICTKH.

2. Xumuyeckuii cocmas knemxu. Yeneeoout. JIunuovi.

VYTIeBOAbl B KH3HEACSITEILHOCTH PACTEHUH, )KUBOTHBIX, IpUOOB 1 OakTepuil. CTpyKTypHbIe U (YHKINOHATIEHBIE 0COOCHHOCTH
MOHOCaXapuI0B U JHUCaxapuIoB. BHOIoIMepH! - IosIcaxapyisl, CTPOSHHE ¥ ONOTIOTHYECKas POJIb.

JKups! 1 mUIEIB], 0COOEHHOCTH X CTPOCHHUS, CBSI3aHHbIE C ()YHKIIMOHATBHON aKTHBHOCTBIO KIIETKH.

3. Xumuueckuii cocmas knemxu. benxu.

OpraHuyecKkye BeIlecTBa KiIeTKU. bruonoiumepsl — 6enku. CTpyKTypHas OpraHu3aiusi OelKoBBIX MOJeKysl. CBOHCTBa OEIKOB.
Jlenatypais U peHaTypauust — OHONOTHYECKHH CMBICH U 3HaueHHe. DyHKuuHN OeNIKoBBIX MoneKyl. DepMeHThI, UX poib B oOecredeHnn
mporeccoB xusHeaesTensHocti. Knaccudukauus hepmenToB

4-5. Xumuueckuii cocmag knemku. Hykneunosvie Kuciomal.

HykienunoBble KUCIIOTHI, HX ponb B KieTke. Mcropus msyuenns. JIHK — monekyna XxpaHeHHs! HacleACTBEHHOW MH(OpMAIHN.
Crpykrypnas opranusanust JHK. Camoynsoenne THK. PHK, ee Bup1, oco6eHHOCTH CTpOCHUS U (Q)YHKIMOHHPOBAHUS

AT® — ocHOBHOI aKKyMyJIATOp SHEpruu B KieTke. OcoOeHHOCTH cTpoeHHs MoJieKyisl u pyHkiuun AT®. Buramunsl, ctpoenne,
HCTOYHHUK MOCTYIJIEHHS U POJIb B OPTaHU3ME U KIIETKE.

6. Tecmuposanue no pasoeny «Monexynsipnas 6uonocusi»

OcHoBHbIe NOHATHSI. AMHUHOKHCIOTHL. AHTUHKOJOH. [uapodumsHocts.  I'mapodobnocts. Inmukomporennst. ['yaHum.
Henatypamms. JHK. Komon. Kommnemenrapuocts. Jlumompotenasl. Jlokyc. MakpoasneMenTsl. MukposnemenTsl. MoHOMeED.
Hyxneonporeunsl. Hykneorua. Ocmoc. Ilomumep. Ionunentun. Ilentuanas csass. PHK. Tumun. ®epmentst. Llutosun. Ypanun.

Me:xnpenmernble cBsi3d. Heopranuueckas xumus. XUMUYeCKUe dIEMEHTHI nepuoandeckoit cucremsl J.1.Menneneea. MoHsl
(xaTHOHBI U aHUOHBI). Boma W npyrue HeopraHuyeckue BELIECTBA, CTPOCHUE MOJICKYJI M CBOWCTBA. Jlucconuanus 3IJIEKTPOJIUTOB.
Opranndeckass xumus. OCHOBHBIE TPYNIIBI OpraHUYecKHX coexuHeHnil. Bydeprere pactBopsl. ®Pusmka. OcMoTHYEeCKOe ITaBIEHHE.
Juddysust u ocmoc.

Pa3nen 2. Pemenue 3aaa4 no reme «Luronorusi» -11 yacon

3akpenJieHue OCHOBHOI'O COJCP KAHUSA TEM B X0J/ie pelleHns1 0HOJOTHYEeCKHX 3a1a4:
1. Llumonoeus xax nayka.
IIpenmer, 3agaun 1 METOABI COBPEMEHHOI LUTOJIOTUH. MECTO IIUTOJOTHH B CUCTEME €CTECTBEHHOHAYYHBIX M OMOJIOTMYECKHX
Hayk. Mcropus pasButus nuronorus. Teoperndeckoe M IPAaKTHYECKOE 3HAUCHHUE LUTOJOTHMYECKMX MCCICIOBAaHUNA B MEAUIUHE,
3/IpaBOOXPAHEHUH, CEIILCKOM XO3SHCTBE, JeJIe OXPaHbl IPHPOALI M APYTUX chepax YeTOBEUECKON NI TEITbHOCTH.
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Hcropust oTkpbiTHe KieTkd. Knetounas Teopus. OCHOBHBIE MOJOKEHUS NEPBOI KJIeTOYHON Teopuu. CoBpeMeHHas! KIETOUHas
Teopusi, €& OCHOBHBIE MOJOKEHUS U 3HAUSHUE AT Pa3BUTUSI OHOJIOTUH.

2. Cmpoenue knemxu u eé opeaHouowl.

[Inazmatnyeckas mMemOpana u oOosnouxa kiaeTkd. CTpoeHne MeMmOpaHbl KieTok. [IpoHMKHOBEHHE BeIIECTB uyepe3 MeMOpaHy
KJIeTOK. Buzpl TpaHCmopTa BelecTB depe3 IHUTOINIa3MaTHYECKyl0 MeMOpaHy KIETOK (TTaCCHBHBIH M aKTHBHBIA TPAHCIIOPT, SK30LUTO3 U
9HA01MTO3). OCOOEHHOCTH CTPOCHUS 000I0YEK TPOKAPHOTHIECKHUX U DYKAPHOTHIECKHX KIETOK.

I{uromnasma u ee CTpyKTypHbIe KOMIIOHEHTH. OCHOBHOE BEII[ECTBO IUTOIIA3MBI, €r0 CBOMCTBA M (DYHKIIUH.

Snpo uHTepdazHON KIeTKH. XUMHUYECKHIl COCTaB M CTpOEHHE sapa. 3HaueHHWe sapa B OOMEHE BEINeCTB M Iepenade
reHeTH4eckoi nHpopmaluu. SIApeIKo, 0cOOEHHOCTH CTPOeHUs U GYHKIMU. XPOMOCOMBI, TOCTOSHCTBO YUCiIa U pOPMBI, TOHKOE CTPOCHHE.
[TonsTHe 0 KapuoTune. ['anIouAHBIN U AUTUIOUIHBIA HAGOPBI XPOMOCOM.

Annapar [onbmxu. CTpoeHHE, PacHoJIOKEHHE B KIETKaX JKMBOTHBIX M PAacTeHUH, (QyHKuMM anmapara [OJbIXKH: CHHTE3
MOJNCAaXapua0B U JIMIHIOB, HAKOIUIEHHE U CO3pPEBaHHE CEKPeTOoB (OENMKH, JHUMUABI, MONMCAXapUAbl), TPAHCIOPT BEUIECTB, POIb B
(hopMHPOBaHUH MJIa3MaTHYECKOH MeMOpaHsbl 1 30coM. CTpoeHHe U (QYHKIIUH JTU30COM.

Ounomnasmatudeckas cetb (JI1C), ee Tumbsl. OcOOEHHOCTH CTPOEHHS arpaHyIsIpHON (TJIaJKON) M rpaHy SIPHOH (IIEpOXOBATO)
OIIC. 3nauenue raakoii JIIC B cuHTE3¢ MONKMCAXapUIOB U JIMIHUJIOB, UX HAKOIUICHUH u TpaHcnopre. 3amuTHas GyHkuus JIIC (u3omsamus
U HeWTpanm3arys BpeIOHBIX Ul KiIeTkH BemecTB). Oynkunu mepoxosaroit DIIC (ydactue B cuHTe3e 0ENKOB, B HAaKOIUICHUH OEIKOBBIX
MIPOJIYKTOB U UX TPAHCIIOPTE, CBSI3b C IPYTMMH OpPraHOUIAMU U 000JI0UKOH KIICTKN).

PuGocomsl, 0co6eHHOCTH CTPOeHHUS U poJib B OMocuHTe3e Oenka. [Tomupubocomsl.

Bakyosu pacTuTenpHbBIX KIETOK, UX 3HaYeHue, cBsi3b ¢ JIIC.

[Tnactumpl: neHKOMIACTHI, XJIOPOIUIACTHI, XpoMormiacTel. OcobeHHocTH, cTpoeHune W ¢(yHkumu riactua. JAHK mmacrun.
[Ipoucxoxnenue xyopomiacToB. B3auMHoe npeBpalleHue miacTu.

MutoxoHapHuH, cTpoeHne (Hapy)XHas M BHYTpEHHssT MeMOpansbl, kpuctsl). Mutoxonapuansaeie JJHK, PHK, pubocomsr, ux
ponb. OyHKIMM MHUTOXOHApWH. ['MIIOTE3BI O MPOUCXOXKIEHHM MHUTOXOHIPWHA. 3HaueHHWE BO3HUKHOBEHHS KHCIOPOJHOTO [BIXaHUS B
9BOJIIOLIUY.

Knerounstii nentp, ero crpoenne n Qynkuun. OpraHonasl ABMKeHHs. KieTodHBIC BKIIOYEHUS — HEMOCTOSHHBII OpPTaHOMI
KJIETOK, 0COOCHHOCTH U (DYHKIIMH.

3. ®omocunmes
OOwMeH BemecTB U 3Hepruu. [IoHATHE O MIACTUYECKOM U SHEPTeTHYECKOM OOMEHE.

®otocunres. CeeroBast 1 TeMHOBast (a3bl HOTOCHHTE3a, OCHOBHBIE MPOLECCH, MPOUCXOAINIME B 5TH (a3bl. OCHOBHBIC HTOTH
cBetoBoi (a3sl - cuHTe3 AT, BhImeneHne KHCIOpoJa, O0Opa3oBaHME BOCCTAHOBIECHHOTO HHKOTHHAMHIAIEHHHAWHYKIeoTHADOChaTa
(HA1®-H2). ®orodochoprumupoBanne. CymmapHOe ypaBHeHUE (oTocHHTe3a. [lepBrudHble IPOIyKTH oTocHHTe3a. DOTOCHHTE3 U ypoXKaid
CEJIbCKOXO03AUCTBEHHBIX KyJIbTyp. [IyTH MOBBIIIEHNS MPOAYKTHBHOCTH CENbCKOXO03SHCTBEHHBIX pacTeHui. K.A. TumupszeB o kocMuyecKoit
poJin 3eNeHBIX pacTeHU. XEeMOCHUHTE3 U €r0 3HAaYE€HUE B IPUPOJIE.

4.  Dnepeemuyeckuii 0bmen

DHepreTuyeckrii 0OMEH B KJETKE M ero OHOJOTMYECKHH CMBICI. DTallbl 3HEPreTHUecKoro oOMeHa, MPUYpPOYEHHOCTh 3THX

MIPOLIECCOB K ONPEIEICHHBIM CTPYKTYpaM KIeTKH. 3HaueHne MUTOXOHApui 1 AT® B sHepreTHueckoM oOMeHe.
5-7. buocunmes 6enxa

BrocunTes GenkoB B KiIeTKe M ero 3HaucHue. Poib reHOB B OmocuHTe3e OenkoB. 'eHeTHYecKHi KOJ M €ro CBOWCTBA. DTallbl
OuocunTe3a Oenka. Peaknum marpudHOro cuHTE3a. Perymamus cuHTe3a OenkoB. I'eH-perynsTop, reH-omepaTtop, CTPYKTYpHBIE T'€HBI, MX
B3auMojelicTBue. [IpuHnun o6paTHOil CBsI31 B perynsuuiu GyHKIMOHUpOBaHUs reHoB. COBpeMEHHbIE MPEACTABIEHHS O IPHPOJIE TeH

8. Tunwl denenus Knemox

JKu3HeHHBIN LMK KJIETKH U ero 3rtambl. [IoAroToBKa KIETKH K JEIEHHI0O — MHTepdasa, ee Mepuoibl (MPEeCHHTETUYECKHH,
CHHTETHYECKH, MOCTCHHTETHYeCKHi). brosornueckoe 3Ha4deHune nutepdassl. Anontos. MUTOTHYESCKHIA UKL

AMHTO3 M ero 3HaueHWe. MHTO3 - IIMTOJNOTMYEcKas OCHOBA Oecroioro pa3MHo)keHHs. Pa3bl MUTO3a, UX XapaKTEpPUCTHKA.
CTpyKTypHBIC U3MEHEHUS U (PU3HOIOrHYecKHe OCOOCHHOCTH OPraHOUIOB KJICTKH BO BPEeMsl MUTOTHUYECKOTO JelieHus. Bepereno nenenns,
cTpoeHue U QyHKIMY HUTEH BepeTeHa. bruonornueckoe 3HaYeHHE MUTO3A.

Metio3 - mmTONOrHYecKas OCHOBA IIOJIOBOTO pa3sMHOXeHHs. IlepBoe meneHnme Meio3a, ero ¢(assl, MX XapaKTepHCTHKA.
YMeHbIIeHHe YHClIa XPOMOCOM Kak pe3yJbTaT IIepBOro JeleHus. Bropoe memenne meiosa, ¢as3bl, UX XapaKTepHCTHKA. buosormdaeckoe
3Ha4YEHHUE Mero3a.

9. Becnonoe u nonosoe pazmnooicenue.

DopMbl U cOcoOBI Pa3MHOXKEHHs OpraHn3MoB. becrmonoe pasmHoxeHHe, ero BHIbI U 3HaueHue. IlonoBoe pasMHOXKEHHUE, €To
BUJBl U 3BOJIOLHOHHOE 3HadeHHe. OOIIas XapaKTepUCTUKa M OCOOEHHOCTH Pa3sMHOXEHMS OCHOBHBIX TPYMNIN OpraHu3MoB. PasButne
MY’KCKHUX M >KCHCKHX IOJIOBBIX KJICTOK y )KUBOTHBIX U PACTECHHIA.

10. Oumocenes — unousudyanvHoe pazeumue OpeaHu3Mos.

OmnonorBopeHre U ero THmbl. OIUIOJOTBOPEHHE M PAa3BUTHE 3apOAbINIa y >KMBOTHBIX. OCHOBHBIE 3Tamlbl 3MOPHOHAIBHOTO
Pa3BUTHS KUBOTHBIX. B3amMmopeiicTBHe 4acTell pa3BUBAIOIIETOCS 3apoAblia. bruoreHeTnaeckuii 3aK0H, €ro COBpEMEHHasT HHTEPIIPETaIis.
ITocTambproHnaneHOe pas3BuTHE. BpenHoe BIHMsHHE anKorois, HUKOTWHA, HAPKOTHUKOB, 3arPA3HEHUS] OKPYXKAIOIIeH cpelsl Ha pa3BUTHE
3apo/IbIIlia XKHUBOTHBIX U YETOBEKA.

OOmias  xapakTepucTHKa M OCOOCHHOCTM  Pa3MHOXEHHUS  BUPYCOB, OakTepuii, BoAopociel, MOXO0O0Opa3HBIX,
ManopPOTHUKOOOPA3HBIX, TOJOCEMEHHBIX, IIOKPBITOCEMEHHBIX, TPUO0B 1 MHIaiiHuKoB. CMeHa (a3 B AKHU3HEHHOM IHKIIE.

11. Tecmuposanue no pazdeny «Lfumonoeusi»

OcHoBHBIe MOHATHS. ABTOTPO(BI. AMHHOKHCIOTEL. AHab0imm3M. AccUMWIINSA. AHTUKOROH. AnmapaT ['oibpKH. AKTHBHBIH
TpaHcHopT. A3poOsl. Bakreprodarn. buocunres Genka. bpoxenne. Bakyons. Brmodenus. [ammonnnsiit Habop xpomocoM. JNIIIONTHEIH
Habop xpomocom. I'en. I'enmermueckuii kox. I'enmom. I['eHotun. I'mapodunbHOCTS. I'uapodobuocts. ['muxomus. I'mukoxamukc.
I'muxonporeunsl. 'pana. I'yanun. enarypauus. Juccummnsuus. JHK. [sixatensupiii  cyOctpar. Knerounoe neixanue. Kapuomnasma.
Karabommsm. Kucnoponusiii sran. Komon. Kommnemenraprocts. Kpucra. Jledikommactel.  JIuzocoma. Jlumompotenast. Jlokye.
MakpoanemenTsl. MaTtpukc. Marpuussiii  cuHTe3. MetabonmusM. Mukporpybouku. MukpoduiaameHTsl. MuKposieMeHTsl. MoHoMep.
Hyxneonporeunsl. Hykneotun. Onepon. Opranouasl. Ocmoc. Oneparop. Ilnactuael. IMunonuros. Iomumep. Ilonunentua. Ilenrunnas
cBs3b. [Ipokapuotel. Pempeccop. Pubocomsr. PHK. CIIMA. Crpoma. Crpykrypuble reHsl. TpaHcmamus. Tpanckpunnust. Tpurer.
Tunakoun. Tumun. ®arountos. depmentsl. XiopomnacT. XpoMaTuH. XpomomnacT. Xpomocoma. Llentpuonu. Ilutomnasmaruueckas
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MemOpaHna. Llurosun. Ypaumn. dotocuHTe3. XeMOCHHTE3. DK30LMTO3. ODHIOLUUTO3. DHIOIUIA3MaTHUECKas CeTh. DYKapHOTHL.  Slapo.
Snpeiko.

Bbecnonoe pasmuoxenue. BereratuBHoe pasmHoxenue. 3urorta. [lonoBoe pasmuoxenue. [loukoBanue. Anonrto3. Ku3HeHHBIN
uuka kiretkd. Crnepmarozounn. Cropa. Sitnexnerka. Amutos. Muto3. Meiio3. Lentpomepa. Unrepdaza. Ilpodasa. Anadaza. Merada3a.
Tenodaza. Bepereno nenenus. busanent. I'eneparuBaas TkaHb. ['oMOJIOrHYHBIE XPOMOCOMEL J[BOWHOE OINIOZOTBOPEHHE. 3apOIbIIIeBhIit
memrok. Konsroranust. Kpoccunrosep. Penykmmonnoe nenenue. CrepmaroreHes. Oorenes. JKusuennsnid mukin. 'amerodur. Cropodur.
buorenernueckuit  3akoH. brnactyma. buacromep. OmnonorBopenue. Ownrorene3. Buyrpennee omnonorBopenue. Hapyxnoe
OIUIOJIOTBOpEHKe. 3aponsimeBble JUCTKHA. OpranoreHes. IlapreHorene3. DOMOpuonansHOE paszButue. IlocTIMOpHOHANBHOE pa3BHTHE.
®dunorenes. Dxroaepma. DHTOAEpMa. Me3onepma.

Me:xnpeamerHble cBsi3u. Heopranuueckas xumusa. XUMUYECKHE 3JIEMEHTHI epuoaudeckoil cucremsl JI.M.Menneneesa. MoHsl
(kaTHOHBI M aHMOHBI). Boma M apyrume HeopraHmueckue BEINECTBA, CTPOECHHE MOJEKYyNl M cBoifcTBa. Jluccommanusi 35€KTPONUTOB.
Opranndeckas xumus. OCHOBHBIE TPYNIBl OpraHUYECKHX coexuHeHuil. Bydepnsie pactBopbl. Pusmka. OcMOTHYECKOE IaBICHHE.
Jupdysust u ocmoc. borannka. OcoGeHHOCTH CTPOESHUS KIETOK pacTeHui. OTINYHMS pacTeHUH OT >KMBOTHBIX. 3oosorms. OcobeHHoCTH
CTPOCHUS KJIETOK SKUBOTHBIX. OTIIMYHS )KUBOTHBIX OT PACTEHHI u rpuboB

Borannka. OcoOGeHHOCTH CTPOEHHS U Pa3MHOXKEHUS pacTeHHi. Bererarusnoe pasmuoxenue. [IpuBuBku. OpraHsl pacTeHHH, HX
ctpoenue U pynkimu. CTpoeHne [[BeTKa — OpraHa ceMeHHOTro pasMHoxeHus. Onbuienue. 3ooorus. OcoOOEHHOCTH Pa3MHOXKCHUS dKHBOTHBIX
Pa3sTUYHBIX CHCTeMaTHuecKuX rpymi. CriocoObl OMI010TBOPEHHS Y )KUBOTHBIX. [locTamMOproHanbpHOe pa3BuTHE HaceKOMbIX. LIuki pasBuTus
3eMHOBOJHBIX. AHaTOMHA. OCOOEHHOCTH SMOPHOHATIBHOTO PA3BUTHS YETIOBEKa

Pa3znen 3.Pemenne 3axau mo reme «I'eneruka»-11 yacon

3akpenJieHue OCHOBHOI'O COJCP KAHUSA TEM B X0J/i¢ pelleHnsl 0HOJOrHYeCKHX 3a1a4:
1-2-3.  Hezasucumoe Hacnedosanue npusHaxKos
IIpenmer, 3agaun 1 MeTo bl TeHeTHKH. OCHOBHBIE pa3[elbl IeHEeTUKH. MecTo IeHeTHKH Cpely OHOJIOTMYECKHX HayK. 3HAaueHHe
TEHETHKH B pa3paboTKe MpoOJeM OXpaHbl MPUPOJbI, 3APaBOOXPAHEHHS, MEIMIMHBI, CENbCKOTo Xo3diicTBa. IlpakTnueckoe 3HaueHHE
TEHETHKH.

I"Menznenp — OCHOBOIIOJIOXHHMK TEHETHUKH. MeTOJ TEeHeTHYeCKOro aHaimsa, paspaboranubiii I.Mennenem. I'eHeruueckas
cuMBouuka. [IpaBuna 3anucu cxeM CKpeluBaHus.

HacnenoBanue npu MOHOTHOPHIHOM CKpeIIMBaHUM. JlIOMUHAHTHBIC U peLleCCHBHBIC NpU3HAKu. [lepBrIii 3akoH MeHzemns - 3aKoH
eanHo00pasns THOPHUIOB IEpPBOTO MOKOJIeHUsI. Bropoii 3akon Menzens - 3akoH pacieruieHns. [IpaBmio guctoTsl ramer. [{uromornueckne
OCHOBBI pacIleIIeHHs P MOHOTHOPUTHOM CKpemuBaHnU. CTaTHCTHIECKHI XapaKTep pacIleIIeHHs.

Ilonsatne o renax um awienax. ®Pesorun u renotun. l'omosurora M rereposurora. PaciuennieHue npu BO3BPaTHOM U
aHAIN3UPYIOIEM CKPELIUBAHU.

HacnenoBanue mpu aurubpuaHoM ckpemuBanuy. HesaBucumoe KoMOMHHpOBaHUE HE3aBHUCHUMBIX Map MPU3HAKOB - TPETHH 3aKOH
Mengens. Llutonoruueckine 0CHOBBI HE3aBUCUMOT0 KOMOWHMPOBAHHS Map MPU3HAKOB.

4-5. Bzaumoodeiicmeue anienvHuIX 1 HeAIEbHbIX 2eHOB.

HacnenoBanue npu B3auMoneicTBuu ajulenbHBIX TeHOB. JlomuHuposanue. Hemonnoe nommunupoBanue. KonomHupoBaHue.
CBepxIoMHUHHUpOBaHUE. MHOKECTBEHHBIH aJuIeIn3M.

BsaumoneiictBue HeamtensHbIX reHoB. HoBooOpasoBanmst mpu ckpemuBaHuH. OCOOEHHOCTH HACJIEIOBAHMS KOJIMYECTBEHHBIX
npuszHakoB. KommummmentapHocTs. Onucra3. [lomumepus. MHoxkecTBeHHOE JieiicTBHE TeHOB. [IpuMepsl MHOKECTBEHHOTO NEUCTBHS T'€HOB.
Bo3MoskHBIE MEXaHU3MBI 00BSICHEHHS 3TOTO SIBIEHUS. | €HOTHUI KaK HEI0CTHAs HCTOPUUECKU CIOKHBIIASICS CHCTEMA.

6-7. Xpomocomnas meopus HaAc1e0CMEEHHOCMU.

SIBneHre CLEIUICHHOTO HACJIEA0BaHUS U OTPAaHUYEHHOCTh TpeThero 3akoHa Menzens. 3nadenue padot T.I.Moprana u ero mikossl
B M3y4YCHHUM SIBJIEHMs CIEIUICHHOTO HaciemoBanusi. KpoccuHrosep, ero OHOIOTMYecKoe 3HA4YeHHE. | eHeTHUecKne KapThl XPOMOCOM.
OCHOBHBIE TIOJOKEHUSI XPOMOCOMHOM TeopHu HacieicTBeHHocTu. Bxiam mxonsr T.I.Moprana B pa3paboTKy XpOMOCOMHOH TeOpHU
HACIIEICTBEHHOCTH.

8-9. [T'enemuxa noaa.

T'eneruka nona. IlepBuuHble M BTOpUYHBIC IIOJIOBBIC NPH3HAKU. XPOMOCOMHAs TEOpHs olpenencHUs mnoja. ['omorameTHsli 1
rereporaMeTHelif mon. Tumbl ompeneneHust mona. MexaHU3M TOAAEpXaHHA cooTHomeHus mnonos 1:1. HacnenoBaHue mnpH3HAKOB,
CIIETUICHHBIX C TIOJIOM.

10.  3axonomeprocmu usMeHUUBOCHIU.

N3menunBocth. Kiaccudukanmsi 13MEHYHBOCTH € MO3ULIUHA COBPEMEHHOMN FCHETHKH.

Oenotunuyeckas (MoAU(MUKAIMOHHAST U OHTOr€HEeTHUYecKas) M3MEHYHBOCTE. HopMa peakimu M ee 3aBHCHMOCTH OT T'€HOTHIIA.
Crarucriyeckie 3aKOHOMEPHOCTH MO (HKaIMOHHON H3MEHINBOCTH; BAPHAILIMOHHBIH ST ¥ BapHAI[MOHHAs KPUBAS.

T'enoTnnuyeckass (kOMOMHATHBHAs M MYyTaI[OHHAs) M3MEHUYMBOCTh. 3HAUCHHE KOMOMHATUBHOM HM3MEHYMBOCTU B OOBSCHEHUH
SBOJIIOLIMOHHBIX IMIPOLECCOB, CEJICKINN OPTraHu3MOB. MyTalnMoHHass W3MEHUMBOCTh, e¢ BHIBL. Myrtammu, ux npuaussel. Knaccudukamus
MyTalMii IO XapakTepy H3MEHEHUs TeHOTUNa (TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE, IHUTOILIa3MaTH4yeckue). IlocnencTBust BIMSHUS
MYTareHOB Ha OpraHu3M. Mepbl 3aIlUThl OKPY)KAaloLIeH cpelbl OT 3arpsA3HEHUs MyTareHaMH. 3aKOH TOMOJIOTMYECKMX pSJOB B
HacneICTBeHHOH n3MeHunBocTy. H.V.BaBuioBa. DkcnepuMeHTaIbHOE MOMy4eHHEe MyTalui.

11. I'enemuxa uenosexa
I'enernka ugenmoBeka. UenoBek Kak OOBEKT T€HETHYECKHX HCCIEAOBAaHUHA. MeTOIbl M3ydeHHs HACIEACTBEHHOCTH YEIOBEKa:
TeHeaTOTrIeCKUH, OJIM3HEIOBBIH, INTOTeHeTHIECKUH, THOPHM3AIs COMATHIECKHX KIIETOK.
HacnenctBennsle 0oJyie3HH, HMX pacIpOCTpaHEHWE B MOMYISIMAX 4YeJIOBeKa. Mephl NpOQHMIAKTHKNA HACIEACTBEHHBIX
3a0osieBaHMI 4YeloBeKa. BpenHoe BIMSHME alIKOTOJsI, HUKOTMHA M HAapKOTHYECKHX BEIIECTB Ha HACIEJCTBCHHOCTH 4YesloBeKa. Meauko-
TeHETHUECKOE KOHCYIbTHpOoBaHue. KpuTnka pacHCTCKUX TeopHuil ¢ MO3UIMH COBPEMEHHOI T'€HETHKH.

OcHoBHble noHATUA. ['enetuka. ['ubpunonornueckuit meron. HacinencrBeHHocts. M3MeHunBOCTh. Asienb. AJbTEpHATHBHBIC
npuszHaku. I'enotun. ®enorun. 'ereposurora. ['omosurora. I'nbpun. JloMuHaHTHBIM npu3HaK. PeneccuBHBIN npu3Hak. AHanu3upyroee
ckpemuBanue. Bo3spaTHoe ckpemmBanue. Jlurereposurota. [Tomurubpunnoe ckpemuBanre. KoMmmMeHTapHOe IeHCTBUE TeHOB. DIHCTA3.
[Homumepus. Ilnefiorponus. MuoxectBeHHbIH amenu3M. KopomunupoBanue. CpepxgoMuHHpoBaHue. HemonHoe ITOMHHHpOBaHUE.
CuennenHoe Hacnenosanue. I'pynmsl cuemnenus. Kpoccunrosep. KpoccoBepHble 1 HeKpoccoBepHble raMeTsl. AyTocoMsl. ['ereporaMeTHblil
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nost. T'omoramernsiii non. CuensieHHoe ¢ nosoM HacienoBanue. PeHoTHNMYECKass M3MEHYMBOCTh. MoaH(UKAIMOHHAS M3MEHYMBOCTb.
Bapuanta. Bapuanmonnelii psn. Bapuaumonnas xpuBas. Hopma peaknuu. OHTOreHeTHdecKass W3MEHYHMBOCTb. | €HOTHIUYecKas
HW3MEHYMBOCTb. MyTallMOHHAsE U3MEHYUBOCTb. MyTtanuu. Myrtarensl. I'eHHble MyTauuu. ['eHOMHBIE MyTanuM. XpOMOCOMHBIE MYTAallUU.
KomOuHatiBHas u3MeHYMBOCTh. lluTomnazmaruyeckass u3MeHUMBOCTh. CroHTaHHble MyTauud. JletanbHble MyTanuu. 3akoH
TFOMOJIOTHYECKUX PAJOB B HACJIEACTBEHHON M3MEHUYHUBOCTH.

T'enernxa yenoBeka. HacnencrBennsie Gone3nn. AnpOuum3M. bimsHenossrit Meron. I'emodumms. 'nOpuausanust COMaTHIECKHX KIICTOK.
Menuko-reserudeckoe KoHCynbrupoBanue. [lomupakrunus. [lonynsanuoHHblil MeTOL.

MesknpeaMeTHble cBsi3U. Okosorus. OxpaHa NpHUPOABI OT BO3ACHCTBHSA XO3SWCTBEHHON IEATENIFHOCTH 4YesloBeKa. leopus
9BOJNIIOIMH. 3HaYEHHE M3MEHYMBOCTU B 3Bomouuu. Pusuka. Monusupymolee u3lydeHHe, MOHATHE O 103€ U3ITy4eHHs M OHOJIOrHYecKoif
3amure. Xumust. OxpaHa IpUpoJbl OT BO3AEHCTBHS XUMHUUECKUX POU3BOACTB.

Heopranundeckass xumusa. OXpaHa NMpUPOJBI OT HETATHBHOTO BO3JECHCTBHS OTXOJOB XUMHUUYECKHX MPOH3BOACTB. (Pusnka. PeHTrenosckoe
n3nydenue. [lonstue o no3e U3mydeHus 1 OMONIOTMYECKOH 3aIluTe.

Tecmuposanue no kypcy «Pewenue 6uorocuueckux 3a0ay ¢ xooe nodeomoexu k EI'9» - 1 uac

TPEBOBAHUS K YMEHUSIM U HABBIKAM
Yuawueca oonscnol 3namo:

* OCHOBHBIC TIOHSTHS MOHCKyHﬂpHOﬁ 6PIOJ'IOFPIPI, IUTOJIOTHUU U I'CHCTHUKU,
. AJIFOpI/ITMI)I peuieHus 3aaa4, HE BXOAAIIUE B 00s13aTeIbHBIN MUHUMYM 06pa3OBaHH$I (6330B0r0 U IMOBBIMICHHOI'O YPOBHSA CIIO)KHOCTI/I);
. O(i)OpMJIeHI/Ie 3aaa4 Ha EZ[I/IHOM rOCyIIapCTBeHHOM OK3aMCHE 110 6I/IOJ'IOFI/II/I;

Yuawueca oonscnvt ymems:

e Pemars HecTaHZApTHBIE OMOJIOTMYECKUE 33a4M, UCIIONB3Ys PA3INYHbIC AITOPUTMBI PEIICHNS;

e Pemars pacuérHple OHONOTHYECKNE 3aIaqd ¢ IPIMEHEHUE 3HAHUH 10 XMMHUH 1 MaTeMaTHKe;

e VYcraHaBIMBaTh HIPHYHHHO-CIICICTBEHHBIC CBSI3H, e/IaTh 000OMEHNS, IIOTOIHATh M CHCTEMAaTH3HPOBATh MOTyUeHHBIE 3HAHS;

e IlpumeHATH 3HAHUS B HOBBIX U U3MEHEHHBIX CUTYALUIX;

e Pemars GHoMOrnueckre 3a1aun pasHeIX ypOBHEH CIIOXKHOCTH, COOTBETCTBYIOMIME TpeOoBaHKsIM BY30B ecTecTBEHHO-HAyIHOTO POQUIIS;
e Tlomp30BaThCs pa3TMIHBIMU ITOCOOUSIMY, CIIPAaBOYHON JIUTEPaTypoid, FIHTepHeT-NCTOUHNKaMHU.

NH®OPMAIIMOHHOE OBECIIEYEHHUE

Memoouueckue nocoous u 00nOIHUMENbHAA TUMEPAMYPA
Jumepamypa ona yuumens.

1. Bepxunbmut M.B., I'marones C.M., UBanosa H.I1., ®puaman M.B., ®ypaner B.A., Uy6 B.B. Meroamueckoe mocobue k yueOHuKY “O0mas
ouoorus” - M.: MUPOC, 2000. — 93c.
Myprasun .M. 3agaun n ynpaknenus no oouiei 6uonoruu. [locobue nns yauteneid. — M.: IIpocsemenue, 1981. — 192c.
Briconkas M.B. TpenupoBounsie 3anaun. Bosirorpaa. Yaurens: 2005. 148c.
I'ynses B.I'. 3agaunuk no reseruke. M. Konoc1980.
Kyumenko B.C., Ilaceunux B.B. buonorus. llkonsuas omumnuaga. ACT - Actpens. M.2002. 300c.
A.B. Ilmmenos. Ypoxu 6uosoruu B 10 — 11 knaccax, pa3BépHyToe IIaHHpoBaHue (B 2 9acTax. — SIpocnasib, - Akanemus passutus, 2006
ITumenos A.B. Ypoxku buonoruu. SIpocnasne. Yuurens roga Poccuu: 2003. 270c.

A

Y4eOHuKHU IS yYamuxes:

1. buonorus. Beenenue B 6uonoruio. 5 kinacc. Meronuueckoe nocodue k yueOnuky H.W. Conuna, A.A. IlnemaxoBa «buonorus. Beenenue B
6uonoruto. 5 kiacc»/B.H. Kupunenkosa, B.11. Cusornazos. — M.: [lpoda, 2013. — 184 c.

2. buonorus: Xusoit opranusm. 6 xi., yuebuux/ H.W. Conun. -2-e us., crepeorurr. - M.: IIpoda,2014. — 174, [2] c.

3. Buonorus: MuorooGpasue KUBbIX Oprann3mMoB» 7 k1. : yueOuuk/ B.b. 3axapos, H.W. Conun . — 2-e u3n., crepeorurn. —M.:JIpoda, 2016. -
255,[1] c. .

4. Buonorus. Yenosek. 8 kinacc:. yueOHHK aist obmeodpasosat. yupexaenuit/ HM. Connn, M.P. Camun — 5-e u3f., crepeorurn. — M.: Jlpoda.
2017.-287,[1] c.

5. VYue6uuk: buonorus. O6mue 3akoHOMepHOCTH. 9 KiL.: yuel. ais obmeobpasosat. yupexaenuit/ C.I"Mawmonros, B.b.3axapos, H.1.Conun. —
M.: IIpoda, 2016.-285, [3] c.

6. VYuebunk: buonorus. O6mas 6nonorus. ba3oslii yposeHs: yue6. st 10-11 ki1, o6meobpaszoBaTensHbIx yupexaenuit/ B. Y. Cusoriazos,
W.B.Aradonosa, E.T. 3axaposa; oz pex. akax. PAEH, npod. B. b. 3axaposa, — M.: JIpoca: Mockosckue yaeonuku, 2017- 368c.: n.

Jlumepamypa ons yuawuxcs.

1. IL.M Bbopoaus, JI.B. Beicorkas, I"M. eimimun u ap. buonorus (o0mas Ouosorus), yueonuk amst 10 — 11 xmaccos 001meo0pa3oBaTebHbIX
ydapexaeHuit; npoduiibHbI ypoBens; 1 yacts . — M.; IIpocenenue. - 2006.

2. I'M. Jpvmmun, O.B. Cabnuna, JI.B. Beiconkas, I1.M. Boponun. O6mas Ouomnorus: npaktukyMm ais ygammuxcest 10 — 11 k.
00111e00pa30BaTeNbHBIX YUPEKICHHN; MTPOQUIBHBIH YPOBEHb

3. Speiruna B.H.Buonorns s nocrynaronmx B BY3e1. M. “Briciras mkona”1998. 475¢.

4. baryes A.C., I'ynenkoBa M.A., Enenesckuii A.I'. u 1p. buonorus: bonbioii cipaBo4HUK Ul IIKOJbHUKOB U IIOCTYNAIOIIUX B BY3bL. - M:
Jpoda, 2004.10

Humepuem-pecypcol
1. http:/www.eidos.ru — DHoc-IeHTp AUCTAHIIMOHHOTO 00pa30BaHUs
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http://www.km.ru/education - YueOHble MaTepHaIbl U clloBapH Ha caiite «Kupwmr u Medoauii»

http://school-collection.edu.ru/catalog/search - Exnnas xomtekims nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB

http://window.edu.ru/window/ - eauHOE OKHO JOCTYyIa K 00pa3oBaTebHbIM pecypcam MHTepHEeT 1o OHoIoruu.

http://www.5ballov.ru/test - TecT 11 aOUTYPHEHTOB MO BCEMY IIKOJILHOMY KypCy OHUOJIOTHH.

http://www.vspu.ac.ru/deold/bio/bio.htm - TenekOMMYHHKAIIMOHHBIE BHKTOPUHEI IO OHOJIOTHH - SKOJIOTHU Ha cepBepe BopoHexkckoro
YHUBEpPCUTETA.

http://chashnikil.narod.ru/uchutil45.htm - KaTanor ccsuiok Ha oOpa3oBarenbHbIE pecypesl MHTepHeTa rmo paszgeny "buomorus”.
http://ic.krasu.ru/pages/test/005.html -TecTs Mo 6uonoruu.

http://www.kokch.kts.ru/cdo/ - TectupoBanue On-line o 6uonoruum st yyammxcs 5-11kmaccos.
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=

. I[pyl“I/IC HUHTEPHET- pECYPChbl HA YCMOTPCHUE YUUTECIIS U 06yqa}0nmxc;[

Pecypcol oucmanyuonnozo obyuenusn
1. http://www.informika.ru/- 06yJarOmEX MPOrPaMM IO GHOIOTHH i XHMHH.
2. http://www.ballov.net/login.php - TecTs! Ha CTpaHUIE MCKTPOHHOTO JTHEBHHKA ballov.net(aBTOPCKHE pecypcChl)
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TEMATHYECKOE IINIAHUPOBAHUE KYPCA
Neni/m Tema Kou-Bo JlaTa
4aco0B
BBenenue- 2 4

1 JlmaraHocTuka ypoBHS TapaMeTpoB Y4eOHOTO ycrexa
YUYECHHKA

2 «OCHOBHBIE CBOMCTBA KUBOTO. CUCTEMHAs OpraHu3anus
KU3HN»
[IpakTHKyM MO pPEIICHHIO JOTHYECKUX 3a]1a4

Pasnen 1. Mouaekyasipaasi 6uosiorusi - 6 4

3 «XUMUYECKU COCTaB KIIETKU. Heopranuueckue BeecTBa» 1
[IpakTHKyM MO PEIICHHIO JOTHYECKUX U TBOPUECKHX 3a/1a4

4 «XUMUYECKUN KIETKH. YTaeBOAbl. JIunuaer». [IpakTukym 1
10 PEHICHUIO JIOTHYECKUX 3a7a4

5 «XHAMHMYECKUH COCTaB KIETKH. besnku». 1
[IpakTvKyM MO pPEIICHHIO JOTHYECKUX 3a]a4 U 3a7a4 [0
ANrOpUTMY

6 «XHMMHMYECKUH COCTaB KIETKHU. HyKIIENHOBBIE KUCIIOTBHI. 1
ATO»
[IpakTHKyM MO pPEIICHHIO JOTHYECKUX 3a]1a4

7 «XUMHUYECKU COCTaB KIETKU. HyKIIEMHOBBIE KUCIIOTHI. 1
AT®» [IpakTukyM penieHus TBOPUECKUX 3aa4 U 3a7a4 110
ANrOPUTMY

8 «Permienne 3a1a4 1o MOJIEKyYJISIpHON OMOOTHI» 1
COOTBETCTBYIOIIUX TPEOOBAHUSAM MOATOTOBKH YPOBHS
BBIITYCKHUKOB

Pa3znea II. Hluroaorus - 13 u

9 «uTonorusa kak Hayka. Knerounas teopusi» 1
[IpakTuKym N0 pEmIeHnIo JOTUYECKHUX 3a/1a4

10 « CtpoeHue KieTku U e€ opraHouasl» [IpakTukym mno 1
PEIICHUIO JJOTUYECKUX U TBOPUECKHUX 3a7a4

11 «DotocuHTe3» [IpakTHKyM MO PENIEHUIO JTOTUYECKUX 1
3a1a4

12 «DHEPreTUIeCKuii 0OMEeH» 1
[IpakTrKym MO pElIeHHUIO JOTUYECKUX 3a]1a4 U 3a7a4 [0
ANTOPUTMY

13- «buocunTe3 6emka» 3

14-15 | IIpakTUKyM MO PEUICHUIO JIOTHYECKUX, TBOPUCCKUX 3a7a4 U
3a/1a4 1O AJITOPUTMY

16 «Tunsl neneHus kieTok» [I[pakTUKyM 1O pelIeHuto 1
JIOTUYECKMX 3a/1a4 U 3aJ1a4 MO aJTOPUTMY

17 «becnonoe 1 Moao0Boe pa3MHOKEeHHUE» [IpakTuKyM 1O 1
pPELIEHUIO JJOTUYECKUX 3a]1a4

18 «MHIuBUAYyaNbHOE pa3BUTHE OPraHu3MoB» [IpakTuKyM 110 1
pPELIEHUIO JJOTUYECKUX 3a]1a4

19 » [IpoBepka 3HaHUM, YMEHHI U HABBIKOB I1OJYYECHHBIX IIPU 1
M3Y4YeHHUH TeMBbI: «Perienne 3a1ad 1no quToI0Tuu»
COOTBETCTBYIOIINX TPEOOBAHUSM MOATOTOBKH YPOBHS
BBIITYCKHUKOB.

Paznea III. I'eneruka - 13 9
20- Pemrenue 3agaud mo teMme: «He3zaBrucumoe HacjieqoBaHue
21-22 | npu3HAKOB»
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23-24 | «B3zauMonaeiicTBrE r€HOB» 2
[IpakTUKyM IO pELIEHMIO JIOTUYECKUX, TBOPUECKUX 3a7a4 U
3aJa4 Mo aJIrOPUTMY

25-26 | «XpoMOCcOMHas TEOpUs HaCIeACTBEHHOCTU» [IpakTukym o | 2
PELICHHIO JIOTHYECKUX, TBOPUECKUX 3a]a4 U 3a/1a4 10
QITOPUTMY

27-28 | «['eneruka nona» 2
[IpakTuKym MO peIEHHIO JIOTUYECKUX, TBOPUECKUX 3a4a4 U
3aJa4 Mo aJIrOPUTMY

29 «3aKOHOMEPHOCTH U3MEHYMBOCTU» [IpakTHKyM 1o 1
PELIEHUIO JJOTUYECKHUX, TBOPUECKHX 3a]a4 U 3a/1a4 110
AINTOPUTMY
30 «I'enetuka uenoBeka» [IpakTHKyM MO pELICHHUIO 1
JIOTUYECKHUX, TBOPYECKUX 3aJ]1a4 U 3a/1a4 10 aJITOPUTMY
\31 TectupoBanue mo kypcy «Pemenne 6MOIOTMYECKUX 3a7a9»
32-33 | AHanu3 TecTUpOBaHUs
34 TectupoBanme 1o Kypcy «PerieHne OMOI0OTHIecKuX 3aa9»
35 AHanu3 TeCTUPOBaHUS
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Jlnct cornacosanus k gokymeHTy Ne ncx-6 ot 02.02.2024
MHununaTop cornacoBaHus: TaxaBuesa 3.9. [upektop
CornacoBaHune nHnyuunposaro: 02.02.2024 08:57

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 TaxaBueBa 3.9. A

02.02.2024 - 08:57
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