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HNOACHUTEJBHASA 3AIIUCKA
K Kypcy "'B mupe ouosiorun’’

JlanHast mporpaMMa UMeeT HaydHO-TEXHUYECKYIO HallpaBJI€HHOCTh U NpeAHa3HauYeHa JJIs
n3ydeHus ouosiorun oOyuaromuxcs 14-17 ner. YriayOieHHbI ypOBEHb OPUEHTHUPOBAH Ha
¢dbopmupoBanue o0mel OMOIOTHIECKON TPaMOTHOCTH M HAYYHOTO MHPOBO33PEHUS
oOyyaromuxcsi. 3HaHUs, MOJyYCHHBIC HA TAKUX 3aHATUAX 110 OMOJIOTHH, TOJDKHBI HE TOJIBKO
OTIPENIENIUTH OOIINI KYIbTYPHBI YPOBEHb COBPEMEHHOTO YEJIOBEKa, HO i 00ECTICUUTh €ro
a/IeKBaTHOE MOBEACHUE B OKPYXKAIOILEH CpeJie, IOMOYb B pEaJIbHOM JKU3HU, YT ITyOUTh
HEKOTOpbIe OMOJIOTUYECKUE MOHATHUS 110 OMOJIOTUH.

[Iporpamma paccuntana Ha 8 4, 2 4 B HEJIENIO, MIPOJIOJDKUTEILHOCTD 3aHATHS - 45 MUH. 3aHATUS
B Y4eOHOU TPyTIE OMPEIEISIIOTCS B COOTBETCTBUH C CAHUTAPHO-IMUAEMHOJIOTHUECKIMU

TpeOOBaAHUSAMH.

[IporpamMma Kypca BKIIIOYaeT B ce0s coJiepikaHue, MIIaHUPOBAaHUE 3aHATHI 110 pa3zienam u
TeMaM (B 4acax), GOpMbl KOHTPOJIS U KPUTEPHUH OLIEHKH padoT Mo paszzenam, yueOHo-
MeToAnYeCcKoe obecredeHre, nepeueHs HUPpoBbIX oOpa3oBaTenbHbIX U IHTEpHET pecypcos,
CIIMCOK JIUTepaTyphsl. B kauecTBe NpUIIOKEHUI 1al0TCsl TEOPETUYECKUE MaTepUallbl 0 BCEM
pazzenaM u TeMam, TUIIOBBIE 3aJJaHUsl, CHCTEMAaTH3UPOBAaHHBIE [0 OCHOBHBIM pa3zesiaM U TeMaM
OuoJI0THH.

JlaHHBII KypC TOJIENIEH Ha HECKOJILKO MOJIYJIEH, T.K. pOrpaMMa OXBaThIBAET BCE
OMOJIOrMYecKre MOHATHS, KOTOPhIE H3ydaloTcs B 1IKoje. Heckoibko Moaynel paccuuTaHbl He
TOJIBKO Ha TEOPETUYECKYIO YacTh, HO U HAa MPAKTUYECKYIO -HAIPUMED, PEIIEHUE TEHETUYECKUX
3a/1a4, a TaK e peleHne 3a/1a4 Ha ONPEEeIICHHE MOCIEA0BATEIbHOCTH AMUHOKHCIIOT B
MoJIeKyIe Oelika, pelieHre TUIIOBBIX TECTOB 3a MpeAbIAYIIHe roa.
esin mporpaMmbl

e OrmnpenenuTsh ypoOBeHb OMOJOTUYECKUX 3HAHUN OOYy4aIOUINXCS U CTETIEHb OBJIAICHUS UMU
y4eOHBIMU YMCHUSMH.

e Ha ocHOBE CHCTEMHOIr0 aHaJIM3a MOJYYEHHBIX PE3YJIbTATOB BBIIOJHUTH KOMILIEKC
3a/laHu}, HAMpPaBJICHHbBIX HA YIIyOJeHHe U KOHKPETU3alUI0 3HAHUN yJaluxcs Mo
OMOJIOTHH B COOTBETCTBUH C (heZiepalbHBIM KOMIIOHEHTOM I'OCYIapCTBEHHOTO
00pa30BaTeNIbHOTO CTaHapTa JIs MOJYyYEHHS O3UTUBHBIX PE3YIbTATOB.

e 3aKpenuTh YMEHUE YYAIIMXCS HA Pa3HbIX YPOBHSX: BOCIIPOU3BOJIUTH 3HAHUS, IPUMEHSTh
3HaHUSA U YMEHHUS B 3HAKOMOW, U3MEHEHHOM U HOBOW CUTYalUsIX.

e OrtpaboTaTh YMEHHUS OPOPMIIATH SK3aMEHALIMOHHYIO PabOTy, pabOThI C TEKCTOM,
TECTOBBIMU 33JIaHUSIMHU PAa3HOTO THIIA.

o IlonnepxuBaTh U pa3BUTh YMEHUSI 00YUAIOIINXCS COCPEIOTAYUBATHCS U TUIOOTBOPHO,
L[eJIeHaNpaBJiIeHHO paboTaTh B HE3HAKOMOI 00CTaHOBKE, B 3aJaHHOM TEMIIE, ObITh
MOTHMBHPOBAHHBIMU Ha MOJyYECHUE 3aIIaHUPOBAHHBIX MOJIOKUTEIIBHBIX PE3YJIbTATOB.

IIpeanoJsiaraeMselil pe3yabTaT

Oco3Hanue 00y4aroMMHUCs OTBETCTBEHHOCTH 32 CBOM BBIOOP , OBBIIIEHHE YPOBHS
3HaHUH 1Mo OMOJIOruH, CPOPMHUPOBAHHOCTH YUEOHBIX YMEHUH.

®opmbI 00paTHOI CBA3H
e [IpomexyTOUHBIH KOHTPOJIb: MeJarorHUecKoe HabIroieHue, codeceloBaHNe, aHAIH3

OTBCTOB U INOATIOTOBJICHHBIX COO6H.[CHHI>1, BBITIOJTHCHHUEC OTACIBHBIX BUJJ0B TCCTOBBIX
33,[[3HPII>1, AHAJIN3 BCTYIIUTCIBHOI'O TCCTA.



e HTOrOBBIi KOHTPOJIB: TECTOBBIE 3aJIaHHSI IO KAXKAOMY H3y4EeHHOMY OJIOKY ¢
ncnons3zoBanuem KT, utorooe TectupoBanue.
e lcnonp30BaHHE KOMITBIOTEPHBIX MPOTPAMM 110 OMOJIOTHH.

3agaum nporpamMmbl

e 1arh 00yJaromemMycsi BO3MOXXHOCTh pEaTi30BaTh CBOW MHTEPEC K OMOJIOTHH;
®  OIPENENHTh CIIOCOOHOCTh U TOTOBHOCTh YUCHHWKA OCBAaWBATh OMOJIOTHIO HA

MOBBILLIEHHOM YPOBHE;

® CHUCTEMaTU3UPOBATh U YIIIyOUTh 3HAHUS OOydaroluxcs 1o paszaenam «MHoroodpasue
OpraHu3MoB», «HeIOBEK U €ro 3I0POBbEY;
®  C03/1aTh YCIOBUS JUIsI TOJTOTOBKH OOYYarOIUXCs [Tl KAYeCTBEHHOW CIa4d €IMHOTO

TOCYAapCTBCHHOT'O 5K3aMCHAa U NNOCTYIIJICHUA B y‘~I66HI)Ie 3aBC/ICHUA

(I)OpMI/IPOBaHI/Ie KJIYEBbIX KOMIIETeHIM I

Y4eOHO-n03HABATEIbLHASA MUHdopmaumoHHasn KomMmyHuKaTUBHas
KOMIIETEHI[HA KOMMNeTeHLuns KOMMNeTeHuus

[ O6’I)SICH5[TI), YCTaHaBJIMBATb L] IIOHUMATh TCKCT U €TI0 L] CO31aBaTh CBA3HOC
B3aNMOCBA3H, CTPYKTYPHO-CMBICJIIOBEIC CBA3H, BBICKa3bIBAHUC,

e  CpaBHHBAThH,
aHaAJIM3UPOBATh, POPMYIUPOBATH
BBIBOJIBI,

e wiaccuuIpoBaTh
OOBEKTHI U SIBJICHM,

e  COOTHOCHUTH CIMHHYHBIC
(hakThl 1 OOIIHE SBICHUS.

. OLICHUBATh IOJIYYEHHYIO
nHpopMaLuio;

e  AHAIM3HUPOBATH TEKCT,
UCIIOJIB3YSI pa3Hble IPUEMBbI
00pabOTKHU TEKCTA;

e TIEPEBOIUTH MH(MOPMAITHIO
13 OJIHOM CHCTEMBI B IPYTYIO.

e TIOCIIEIOBATEIHHO U3
COOCTBEHHBIC MBICIIH;

L] BBICKA3bIBAaTh U
apryMEHTHPOBATh COOCTBCHH(
MHEHHUE.

TpeOGoBaHus, npeabsaBJsieMble K YPOBHIO YCBOCHHMSI 3BHAHUM M YMEHHU I

3HATHL/MMOHUMATD

IIpU3HAKHU OMOJOrMYECKUX OOBEKTOB: JKHUBBIX OpraHu3MoOB; I'€CHOB U XpOMOCOM; KJIETOK 1

OpPraHoB.

CYHIHOCTb OMOJOTMYECKUX IMPOUECCOB: oOMeH BCIICCTB U IIPEBpALICHUSA DHEPI'UH,
IMUTAaHUE, ABIXaHUEC, BBIACICHUE, TPAHCIIOPT BCUIECCTB, POCT, pa3BUTHUEC, PAa3MHOXCHHC,
HACJICACTBEHHOCTh U USMCHYUBOCTD, PErYIAIUA XXUSHEACATCIbHOCTU OpraH1u3Ma,

PasapaKuMoCTb

0COOEHHOCTHU CTPOCHHUA KHUBBIX OPIraHn3MOB, IIPOLCCCHI JKU3HCACATCIbHOCTH.

VYMeTh OOBSICHATD:

B3aUMOCBSA3U OPraHu3MOB H OKPY)KaI-OH_Ieﬁ Cpeabl; IPUYHUHBI HACJICACTBCHHOCTH U

HU3MCHYUBOCTH,

HU3ydarb OouoJjioruyeckre 00bEKTHI U MpouCCChl: CTABUTDH OHOJIOTHYECKHUE OKCIICPUMCHTHI,
OIIMCHIBATh U OOBSICHATH PE3YJIbTAThI OIIBITOB;

PacCnio3HaBaTb U OIMUCBIBATL: OPraHbl U CUCTEMbI OPIrdHOB JKUBOTHBIX; C’LCI[OGHBIC u
SAJOBHUTBIC FpI/I6BI, OITaCHBIC JIA YCJIOBCKA PACTCHHUA U JKUBOTHBIC,

CpaBHHBATb OMOJIOrHYeCKre 00BEKTHI (KJ'ICTKI/I, TKaHH, OpraHbl U CUCTEMbI OPI'aHOB,
OpraHu3MBblI, HpeI[CTaBI/ITeJ'IeI\/’I OTACIBbHBIX CUCTCMATHUYCCKUX rpynn) " ACJ1aThb BBIBOJBI HA OCHOBC

CpaBHCHHUA;

AHAJIM3UPOBATH U OLICHUBATDH BO3ACHCTBHUE (I)aKTOpOB oxpymaromeﬁ CpCAbl HA )XUBLIC
OpraHnu3msbl, MOCICACTBUA ACATCIIbHOCTU YCIIOBCKA B OKOCUCTEMAX,
HCIIOJIb30BAaTh HpI/I06peTCHHBIC 3HAHUA U YMCHUS B HpaKTquCKOﬁ JACATCIIBHOCTHU U

MMOBCEIHEBHOM JKU3HU IJIS:



coOumoIeHns Mep MPOo(UITAKTUKY 3a00I€BaHUH, BEI3BIBAEMBIX PACTEHUSIMH, )KMBOTHBIMH,
OakrepusMu, TpudamMu U BUpycaMu; TpaBMaTui3ma, ctpeccoB, BUU-undexunu, BpeaHbix
MPUBBIYEK (KypeHHE, alTKOTOJIM3M, HAPKOMAaHUS ); HApYILICHHsI OCAaHKH, 3pEHHUS, CIyXa,
MH(EKIMOHHBIX U POCTYIHBIX 3a00JICBaHHIA;

OKa3aHMsI IEPBOI MOMOIIH [TPU OTPABIICHUH SJOBUTHIMU TPUOAMH, PACTCHUAMH, YKYCax
KUBOTHBIX; IPU MPOCTYAHBIX 3200JIEBaHUAX, 0KOTaX, 0OMOPOKEHHX, TPAaBMax, ClIACCHUN
YTOTIAIOLIETO;

panMoHaTBFHON OpraHu3aliy TPyJa U OT/bIXa, COOMIOACHUS TPABUII TOBE/ICHHS B
OKpYKarollen cpere;

MpOBEACHUS HAOIIOICHHI 32 COCTOSTHUEM COOCTBEHHOTO OpraHU3Ma.

MeToanueckoe odecnedyeHue.

V4aeOHUKH, TOCOOHS,

MukpockoTribl, J1adopaTtopHOE 000PYI0BAHUE;

Tabnuiel, cXeMbl, TUarpaMMBbl;

Komnerorepsl, MyJIbTUMEAMIHBIN anmapar,

3VH onpenensitoT B ciaeayronmx GopmMax KOHTPOJIA:
TECTBI;

pelIeHre 3a/1a4 1o TreHEeTHKE;

KOHTpPOJIbHBIE PaOOTHI;

3a4€T.

Beaymue MeToabi:

® CIIOBECHBIN (JICKIHs, OOBICHEHHE AJITOPUTMOB PEIICHUS 3ajaHui, Oecena, JUCKYCCHs);

®  HaIISIIHBIN (JeMOHCTpaLUs HATypalbHBIX 00BEKTOB, MPE3EHTALIUN YPOKOB,
BuaeopuibMoB, annmanuii, 3D moxaenel, hoTorpaduii, Tadbnuil, cxem B IIUGPOBOM
dhopmare);

®  YaCTUYHO-TIOMCKOBBIH, IOMCKOBBIN, TPOOIEMHBIN (00CYKICHHE TyTEeH perIeHUs
poOJIEMHOM 3aJ1auM );

® [paKTUYECKHil (BBIMOJHEHUE M'EeHETHUYECKHX 3a/a4, 10Ka3aTeIbCTBO HA OCHOBE OIIbITa U

ap.).
®opmbl 00yUeHHS:

e KOJUIEKTHBHBIE (JIeKIUsI, Oecena, TMCKYCCHsl, MO3TOBOM IITYpM, OObSICHEHHUE U T.11.);
e rpynnoBsie (00CyXaeHre TPOOIeMbl B Ipylnax, pelieHnue 3a/1a4 B napax u T.I1.);
® UHIUBUIyalbHbIC (MHAWBUIYyaTbHAs] KOHCYIbTAIUS, TECTUPOBAHUE U JP).

HByLICHI/IC KaKZI0Tro0 pa3jiciia HAYHMHACTCA C JICKIIUH, KOTOPAasA COIIPOBOKIAACTCA HGMOHCTpaHHeﬁ
HarJiiAHbIX MaTCpHUAJIOB. B xoHIe pa3aciia CHavYalla UHANBUAYAJIbHO BBIITOJIHAKOTCA TCCTHI,
aHAJIOTHYHBIC YacTu A. 3a,I[aHI/I}I yactu B u C no HSy‘ICHHOﬁ TEMC BBIMIOJIHAIOTCS B IMapax UJIN B
rpyimnax, 3aTéM, UACT KOJIJICKTUBHOC O6CY)K,Z[CHI/I3..

OcHoBHBIE cpeACcTBA 00y4eHHsI:

ANIEKTPOHHBIC ydeOHbIE TOCOOUS;

TEOPETUYECKHE MaTePHAIIBI B SJICKTPOHHOM U TIeYaTHOM (opmare;

MIpe3eHTAINH YPOKOB;

BUJICO(PMIBMBI, aHUMAIUH, PoTorpaduu, TAOIHUIIBI, CXEMBI B DJIEKTPOHHOM (opMarTe;



® pa3NUYHBIC BAPUAHTHI KOHTPOIHHO-U3MEPHUTEIHHBIX MATEPUAIOB TI0 OMOJIOTHH;
® THUIIOBBIC TECTOBBIC 3aJ]aHUsI IO BCEM paszjienam U TeMam (3aaanus yactu A, B u C);
e J[pyrHWe HarJIAIHbIC MaTepHallbl (BIaKHBIE MPEnapaThl, MAKEThI, MOACTU U MYIISIKH,
penbedHbie TaOIHUIIBI IO OMOJIOTHH; KOJUIEKIIUU HACEKOMBIX, PAKOBHUH MOJUTIOCKOB,
CEMSIH U IIJI0JIOB; repOapHbIe SK3EMIUISIPhI PACTEHUN, MUKPOIIpEnapaThl, MOIEIH -
aNTUIMKAIKA, KOMHATHBIC PACTEHUS U JIp. ).
DopMBbI KOHTPOJIA:

® TEKYIIM KOHTPOJIb (OIIEHKAa aKTUBHOCTH MPH 00CYKACHUHU MPOOIEMHBIX BOIIPOCOB,
Pe3yJIbTaTOB BBINOJIHEHUS JOMAITHUX 33aJaHUi);
® TEeMaTUYECKHIl KOHTPOJb (OLIEHKA PE3yIbTATOB TEMATHUECKOTO TECTUPOBAHMS);
® HMTOrOBBI KOHTPOJIb (OIIEHKA PE3YJIbTATOB BHITIOJHEHHS PA3IMYHBIX BAPHAHTOB )
Orenka paboT MPOBOJAUTCS TIO 5-TH OAJUTHLHOM MIKaJie ¢ y4eTOM 00beMa, KauecTBa U
YPOBHS CJIOKHOCTHU BBINOJTHEHHBIX PaloT.

Ilepeuyens 3j1eMeHTOB cofepKaHuUsl 10 OMOJIOTMH

[lepedeHb AIEMEHTOB COAEPIKaHUs, TPOBEPSIEMBIX Ha €IMHOM TOCYIapCTBEHHOM K3aMEHe
1o OMOJIOTHH, COCTABJICH Ha OCHOBE pazena «O0si3aTeTbHBI MUHUMYM COJICPKaHUsT OCHOBHBIX
o0pa3oBaTenbHBIX porpamMmmy» deneparbHOr0 KOMIOHEHTA TOCYAaPCTBEHHBIX CTAaHIapPTOB
OCHOBHOTO OOIIETO U CpenHero (IOJTHOTO) 0011ero 00pa3oBaHus 1Mo OMoI0THH (6a30BBIN U
MpOQUIBHBIN YPOBHHU).

1. buoJsiorust kKak HayKa. MeToabl HAYYHOI'O NO3HAHUS

1.1 buosiorus kak Hayka, €€ JOCTHKEHHUS, METO/Ibl MIO3HAHUS JKUBOUM NIpUpoabl. Posb
O61os0rNM B JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHON KapTHHBI MUPA

1.2 YpoBHeBas opranuzanus 1 3BoJitoIMsa. OCHOBHBIE YPOBHU OPTraHU3aLMK )KUBOM
MPUPOJIBI: KJIETOYHBIN, OPraHU3MEHHBIHN, TOMYJISIIMOHHO-BUI0BOM, OMOTEOIICHOTUYECKHH,
ounocdepnbiii. bruonornueckue cucrempl. OOMKE MPU3HAKK OMOJIOTUYECKUX CUCTEM: KIIETOYHOE
CTpOEHHE, 0COOEHHOCTH XUMUYECKOTO COCTaBa, 0OOMEH BELIECTB U MPEBPALICHUS SHEPT U,
rOMEOCTa3, pa3ApaKuMOCTh, ABHKEHUE, POCT U Pa3BUTUE, BOCIIPOU3BEACHUE, BOTIOLIHS

2 . Kierka kak OMos10oru4eckasi cucreMa

2.1 CoBpeMeHHast KJIE€TOYHasi TEOPHUsl, €€ OCHOBHBIE MOJIOKEHUS, POJIb B
(hopMHUpPOBaHUM COBPEMEHHOM €CTeCTBEHHOHAaYUYHOU KapTUHBI MUpa. Pa3BuTHe 3HaHMIT O KiIeTKe.
Kiterounoe crpoeHue opraHu3MoB — OCHOBA €IMHCTBA OPTaHUYECKOT0 MUPA, JOKA3aTeIbCTBO
POACTBA )KUBOM MPUPOJIbI

2.2 Mmuoroo6pa3ue kierok. [IpokaproTudeckue u 5yKapuoTHUECKUE KIETKH.
CpaBHuUTENIbHASA XapaKTEPUCTUKA KJIETOK PACTeHUH, )KUBOTHBIX, OaKTepHii, IprOOB.

2.3 XUMHYECKUN COCTAB KIETKHA. Makpo- U MUKPO3JIEMEHTHI. B3anMoCBsI3b
CTpoeHUs U (PYHKIIMH HEOPraHUYECKUX U OPTraHMUYECKUX BEIIECTB (OEIKOB, HYKIEMHOBBIX
KHCIIOT, yIJeBO0B, Tunia0B, AT®D), BXOASIINX B COCTaB KIETKH. POJIb XMMHYECKUX BEIIECTB B
KJIETKE Y OpraHu3Me YeloBeKa

2.4  Crpoenue kieTkd. B3auMocBs3b cTpoeHus U GyHKIIMIA YacTei U OpraHOUI0B
KJIETKH — OCHOBA €€ 1I€JIOCTHOCTH

2.5 OOMeH BelecTB U MPEBpaIleHus] JHEPTUH — CBOMCTBA KUBBIX OPTaHU3MOB.
DHepreTu4yecKkuil U miacTuueckuii 0OMeH, UX B3auMOCBs3b. CTau SHEPTeTUIECKOTO OOMEHa.
Bbpoxenue u npixanue. DOTOCHHTE3, €ro 3HaUeHUE, KOcMHUUYecKas poib. Dasbl GoToCHHTE3A.
CBeToBbIE 1 TEMHOBBIE peakIMK (POTOCUHTE3a, X B3aUMOCBSI3b. XeMOocuHTe3. Posb
XEMOCHHTE3UPYIOIINX OakTepuil Ha 3emiie

2.6 T'eneruueckas uHbopMaIus B KieTke. [ €Hbl, TeHETHYECKHI KOJI M €T0 CBONCTBA.
MatpuuHblii XapakTep peakiuii onocuHTe3a. buocnnTes 6enka U HyKJIEHHOBBIX KUCIOT

2.7  Krnerka — reHeTudeckas eIuHHIIA )KUBOTO. XPOMOCOMEI, UX cTpoeHue (hopma u
pa3Mepsl) U GYHKIUU. YKCIO XPOMOCOM U UX BHJIOBOE MOCTOSIHCTBO. COMaTUYECKHE U MOJIOBHIE



KJIeTkH. JKU3HEHHBIN MK KIETKU: HHTep(daza u MuUT03. MUTO3 — eJIeHHE COMAaTUYECKUX
KJIeToK. Melo3. @a3sl MUTO3a U Mel03a. Pa3BUTHE ITOJIOBBIX KJIETOK Y PACTEHUU U JKUBOTHBIX.
JleneHue KJIETKH — OCHOBA POCTa, Pa3BUTHS M Pa3MHOXKEHUS OpraHu3mMoB. Posb Meiiosa u
MHUTO32
3. OpranusM Kak 0MoJIorH4YecKasi CHCTeMAa

3.1  Pa3HooOpa3ue OpraHu3MOB: OJHOKJIETOYHBIC 1 MHOTOKIIETOYHBIE; aBTOTPO(EI,
rerepoTpodsl. Bupycsl — HekIIeTOUHbIC (POPMBI JKU3HH

3.2  BocmpousBeneHnue opranu3MoB, ero 3HadeHue. CriocoObl pa3MHOKEHUS,
CXOJICTBO U OTJIIMYHE IMOJIOBOTO M OECIIONIOTO pa3MHOKeHUs. OII0JOTBOPEHHE Y IIBETKOBBIX
pacTeHuil 1 TO3BOHOYHBIX KUBOTHBIX. BHEIIHee 1 BHYyTpEeHHEE OIUIOI0TBOPEHUE

3.3 OHTOTreHe3 U MpUCYIIHE €My 3aKOHOMEPHOCTH. DMOPHOHATILHOE U
MOCTAMOPHOHAIBHOE PAa3BUTHE OPraHU3MOB. [[pUYMHBI HApYIIEHHUS PA3BUTHUSI OPTaHIU3MOB

3.4 I'enernka, ee 3agaun. HaciaeacTBEHHOCTh M H3MEHUMBOCTE — CBOMCTBA
opranu3MoB. Metozpl reHeTHKd. OCHOBHBIE T€HETUYECKHUE TIOHATHUS U CUMBOJIHKA.
XpoMocomHast Teopus HacleAcTBEHHOCTH. COBpEMEHHBIE MTPECTABICHHUS O TeHE U TeHOME

3.5 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH, UX ITUTOJIOTUYECKUE OCHOBHI.
3aKOHOMEPHOCTH HAaCIIeZOBaHUs, ycTaHOBIeHHbIE . MeHienem, UX MUTOJOTHYECKIE OCHOBBI
(MOHO- 1 qUruOpUIHOE CKpelmMBaHue). 3akoHbl T. MopraHa: clernjieHHOe HaclleJJOBaHHe
MIPHU3HAKOB, HAPYIICHUE CIICTUICHUS reHOB. [ eHeTHKa moa. HacinenoBanue mpu3HaKkoB,
CIIEINUIEHHEIX C HOJIOM. B3anmMmonelicTeue reHoB. I eHOTHIT KaK IIeJI0CTHAS cucTeMa. | eHeTHKa
gyenoBeka. MeToIbl H3yueHHs TeHEeTHKH YelloBeKa. Pemenue reaernuecknx 3agad. CocraBieHne
CXEM CKpEIINBaHUS

3.6  3akoHOMepHOCTH H3MEHUMBOCTH. HeHacnencTBeHHAs (MOIUpUKAIIMOHHAS)
n3MeHunBocTh. Hopma peakiuu. HacienctBenHas '3MEHYMBOCTh: MyTallMOHHas,
KoMOuHaTHBHAas. Buipl MyTanuii v uX NpUYKUHbL. 3HAU€HNUE U3MEHYMBOCTHU B )KM3HU OPraHU3MOB
U B ABOJIIOLIUU

3.7  3HaueHue TeHETUKHU Juid MeaulnHbl. HacneacTBeHHble 60I€3HN YenoBeKa, ux
MIPUYKHBL, TpodunakTuka. Bpennoe BiusiHue MyTareHOB, ajKOT0JIs, HAPKOTUKOB, HUKOTHHA Ha
reHeTUYECKUH anmnapat KIeTKH. 3alluTa Cpebl OT 3arpsi3HeHUs: MyTareHaMu. BrisiBieHue
HMCTOYHUKOB MYTareHOB B OKpY)Karolei cpenie (KOCBEHHO) U OLIEHKAa BO3MOXKHBIX MOCJIEICTBUI
UX BIIMSHUS HA COOCTBEHHBIN OpraHu3M

3.8 Ceneknusi, ee 3a1a4d U npakTuueckoe 3Hauenune. Bkinag H.W. BaBuiiosa B
pa3BUTHE CEJNEKIMH: YUEHHUE O LIEHTPaX MHOI000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX
pacTeHMIi; 3aKOH TOMOJIOTMUECKUX PSAJOB B HACIEICTBEHHON U3MEHUYUBOCTH. METOIbI CEeIeKIIUU
U UX FeHeTHUYECKHUEe OCHOBBI. METO bl BEIBEJICHHSI HOBBIX COPTOB PACTEHMI, OPOJI JKUBOTHBIX,
ITAMMOB MUKPOOPIraHU3MOB. 3HaUE€HUE TEHETHKH /TS CeNIeKIIMU. bronornueckrne 0OCHOBBI
BBIPAIMBAHUS KYJbTYPHBIX PACTEHUN U TOMAITHUX KUBOTHBIX

3.9  buorexHonorus, ee HanpaBieHus. KiierouHnas v reHHas nHXeHepus,
KIIoOHUpoBaHUE. Posb KJIeTOUHOM Teoprr B CTAHOBICHUH U PA3BUTUU OMOTEXHOJIOTHH. 3HAUCHUE
OMOTEXHOJOTHH IS PA3BUTHUS CEIEKINH, CETbCKOT0 X035ICTBa, MUKPOOHOIOTHYECKOM
MIPOMBIIIJIEHHOCTH, COXpaHEHHs TeHO(OH 1A TIaHeThl. DTUYECKHE aCMIEKThl HEKOTOPBIX
UCCIIeIOBaHUI B OMOTEXHOJIOTHHU (KIIOHMPOBAHUE YENIOBEKa, HAlIPaBJICHHbIE H3MEHEHUS TeHOMa)

4 . Cucrema 1 MHOroodpasyue OpraHu4ecKoro Mupa

4.1  MHoroo6pa3ue opranu3moB. 3HaueHue padot K. Jlunnes u X.-b. Jlamapka.
OcHOBHBIE cHcTeMaTHYecKHe (TAKCOHOMUYECKHE) KaTerOpUH: BU, PO, CEMENUCTBO, OTPSII
(mopsa0K), Kiace, THM (0TAeN), IAPCTBO; UX COMIOJYMHEHHOCTh

4.2  llapcTBO OGaKTepHii, CTpOEHUE, KU3HEEATEIbHOCTh, pA3MHOXEHHE, POJIb B
npupoje. bakrepun — Bo30yauTenu 3a001eBaHNi pacTeHUH, KUBOTHBIX, YETIOBEKA.
[Mpodunaktrka 3a001€BaHUl, BBI3BIBAEMBIX OaKTEPUIMHU

4.3  llapcTBO rpubOB, CTPOCHHE, )KU3HECATEIBHOCTD, PA3MHOKEHHE.
Hcnonbs3oBanue rpu0OB Ui HOJTY4YEHUs MPOTYyKTOB MUTAHUS U JieKkapcTB. Pacro3HaBanue



CbEIOOHBIX U SOBUTHIX TPHOOB. JIMmaitHuKH, UX pa3HO0Opaszne, 0COOCHHOCTU CTPOCHUS U
XKHU3HenesTensHoCcTH. Poiib B mpupo e rpu0oB 1 TMIIAHHUKOB

4.4 TIlapctBo pacteHuil. CTpoeHue (TKaHH, KJIETKH, OPTaHbl), )KU3HEAEATEIbHOCTD U
Pa3MHOKEHHE PACTUTENBHOIO OpraHu3Ma (Ha IpUMepe MOKPhITOCEMEHHBIX PACTEHUN).
PacniozHaBaHue (Ha pUCYHKax) OpraHoB pacTeHUN

4.5  Mmuoroo0Opa3ue pacreHuil. OcHOBHBIE 0TeNbl pacTeHuil. Kitaccel
MTOKPBITOCEMEHHBIX, POJIb PACTEHUN B IPUPOJIE U KU3HU YEJIOBEKA

4.6  llapcTBo kMBOTHBIX. OTHOKJIETOYHBIE U MHOTOKJICTOYHBIE KUBOTHEIE.
XapakTepucTUKa OCHOBHBIX TUIIOB OECIIO3BOHOYHBIX, KJIACCOB WiIEHUCTOHOTMX. Oco0eHHOCTH
CTPOEHUS, )KUZHEEATEIILHOCTH, PAa3MHOXKEHUS, POJIb B IPUPOJE U KU3HU UEIOBEKa

4.7 XOpAoBbIe ;KUBOTHBIE. XapaKTEPUCTUKA OCHOBHBIX K1accoB. Poib B ipupose u
KU3HU YesioBeKka. Pacrio3HaBaHue (Ha pUCyHKax) OPraHoOB M CUCTEM OpPraHOB y KUBOTHBIX

5. Opranusm 4ejioBeKa M ero 310pOBbe

5.1 Tkanu. CTpoeHue U )KU3HEEATETLHOCTh OPTaHOB M CHCTEM OPTraHOB:
MUIIeBapeHus, AbIXaHus, BblienaeHus. Pacrio3naBanue (Ha pucyHKax) TKaHEH, OpraHoB, CUCTEM
OpraHoB

5.2 CrtpoeHnue u )XKU3HEACATEIHbHOCTh OPTraHOB U CUCTEM OPTaHOB: OMIOPHO-
JIBUTATEIbHOM, MOKPOBHOM, KpoBoOOpaieHus, muM@oodparienus. PazmHokeHue 1 pa3BuTue
yenoBeka. Pacro3HaBaHue (Ha pUCyHKaX) OpraHoOB U CUCTEM OPraHOB

5.3 Bnyrpennsisa cpenga opranusma yenoseka. ['pymnmsl kpou. [lepennBanue KpoBu.
Nmmynuter. OOMEH BeleCTB U MPEBpAIllEHUE SJHEPTUU B OpraHU3Me yesnoBeka. ButaMuHel

5.4 HepsHnas u sH10KpuHHAsA cucteMbl. HeilporymopanbHas peryssnms IpoueccoB
AKHU3HEJESATeIbHOCTH OpraHu3Ma Kak OCHOBA €ro LEJIOCTHOCTH, CBSI3U CO Cpesloit

5.5  Awnammzaropsl. Opransl 4yBCTB, UX POJib B opranuzme. CTpoeHne u QyHKIIUH.
Briciias HepBHas aesitenbHOCTh. CoH, ero 3HaueHune. Co3HaHue, MaMsTh, SMOLIMU, PEYb,
MblnuieHne. OCOOEHHOCTH IICUXUKH YelIOBEKa

5.6  Jluunas u oOmIeCTBEHHAsI TUTHEHA, 30POBBINA 00pa3 xu3Hu. [IpodunakTika
MH(EKITMOHHBIX 3a00J1eBaHN (BUPYCHBIX, OaKTepUATbHBIX, TPUOKOBBIX, BBI3BIBAEMBIX
XKUBOTHBIMU). [IpeaynpexieHre TpaBMaTu3Ma, NpUeMbl OKa3aHUs ePBON OMOIIH.
Icuxuueckoe u puznyeckoe 310poBbe yesoBeka. DaKTopbl 340pOBbs (AyTOTPEHUHT,
3aKaJMBaHMe, ABUraTeIbHAs aKTUBHOCTh). DaKTOPBI prCKa (CTPECChl, TUIIOAUHAMUS,
nepeyromiieHe, epeoxyiaxieHne). Bpeauble v nosje3Hble NPUBBIYKU. 3aBUCUMOCTb 3/I0POBbSI
4eJi0BeKa OT COCTOSIHUA OKpyxkatolei cpepbl. CoOmoaeHne CaHUTapHO-TUTHEHNYECKUX HOPM U
IIPAaBUII 310pOBOr0 00pa3a xU3HU. PenpoykTuBHOE 310poBbe yenoBeka. [locnencTBus BIusHUs
QJIKOT0JIsI, HUKOTHHA, HADKOTUYECKUX BEUIECTB HAa PA3BUTHUE 3apObIIIa YEIOBEKa

6 . DBoIOLMS KUBOW PUPOIBI

6.1  Bup, ero kputepun. [lonynsmus — CTpykTypHast €IMHHIIA BUAA U 3JI€MEHTapHas
enuHuUIA BoJrouN. Mukpossomonusa. O0pa3oBanue HOBbIX BUJOB. CriocoObl
BUJI000pa30BaHus

6.2  Pa3BuTHe 3BOJIOLMOHHBIX UEH. 3HaUeHUE 3BOJIIOLMOHHON Teopun Y. lapBuHa.
B3aumMocBs3p ABMXKYIIMX cril 3BOOLKMU. POPMBI €CTECTBEHHOTO 0TOOPA, BUIbI OOPHOBI 32
cymecTBoBaHre. CHHTETHUECKAs! TEOPUS IBOITIOLMHU. DJIeMeHTapHbIe (PAKTOPBI IBOJIOIIUH.
HccnenoBanus C.C. YerBepukoBa. Posib 3BOIIOIMOHHOM TeOpUH B POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI MHpa

6.3  JlokazaTenbcTBa SBOJIIOLUH KUBOU NpUpPOAbL. Pe3ynpTaThl 3BOMIONMN:
MIPUCIIOCOOJIEHHOCTh OPraHU3MOB K Cpejie 00MTaHMsI, MHOT00Opa3ue BUJIOB.

6.4 Makponssoronus. Hanpasnenus u nmytu sBomonnu (A.H. Ceseprios, 1.1.
HImaneraysen). buonoruueckuit mporpecc u perpecc, apomop¢o3, uanoasanTanus,
nererepanus. [IpuurHbl OHoJIOrHYecKoro nporpecca u perpecca. I umore3bl BOSHUKHOBEHHUS
*H13HU Ha 3emiie. OCHOBHBIE apOMOP(HO3bI B BOJIIOLUU PACTCHUN M AKUBOTHBIX. Y CIIOKHEHHE
YKUBBIX OPraHU3MOB B IIPOLIECCE 3BOJIIOLUU.



6.5  IlpoucxoxneHue yenoBeka. YemoBeK Kak BUJ, €T0 MECTO B CUCTEME
OpraHMYECKOro MHUpa. ' MIIOTE3bl MPOUCXOXKICHUS YeT0BEKA. J[BUKYIIME CUIIBI U Tallbl
IBOJIIOLIMM YeJIOBEKa. YernoBeueckue pachl, X FT€HETUUECKOE POACTBO. bruoconuaibHas npupoia
yenoBeka. ConyaiibHas U IpUpOIHAs Cpela, aJanTalluy K Hel YelloBeKa

7 . JKocHCcTeMBbl U NPUCYLIHE UM 3aKOHOMEPHOCTH

7.1  Cpenpl oOuTaHMsI OPraHU3MOB. JKOJIOTHUYECKUE (PaKTOPHI: aOMOTHYECKHE,
OMOTHYECKHE, X 3HAUCHUE. AHTPOTIOTEHHBIN (HaKTOP

7.2  Dxocucrema (OHOTEOIIEHO3), €€ KOMIIOHEHTHI: MPOYIICHTHI, KOHCYMEHTHI,
peayLEeHTbl, UX pojb. BuioBas u npocTpaHCTBEHHAs CTPYKTYpa SKOCUCTEMBI. Tpoduueckue
ypoBHHU. Llenu u cetu nuranus, ux 3BeHbs. [IpaBuiia sxonoruueckoit nupamuasl. CocraBieHue
CXE€M Iepejauy BEIECTB U SHEPruu (1ernen u ceTel MUTaHMs)

7.3  Pa3zHooOpasme sxocucteM (broreorieHo30B). CaMOpa3BUTHE U CMEHA YKOCHUCTEM.
YcTOMUMBOCTD U AMHAMMKA 3KocucTeM. bronorndeckoe pasHoodpasue, caMoperysinus u
KpYTOBOPOT BEIIECTB — OCHOBA YCTOMYMBOTO Pa3BUTHSI SKOCUCTEM. [I[pUUMHBl yCTOMYHMBOCTH U
CMEHBI FKocUcTeM. MI3MeHeHns B SKOCUCTEMAaX MO/ BIUSHUEM JESITEIbHOCTH YeJIOBEKa.
ATpO3KOCHCTEMBI, OCHOBHBIE OTJIMUHUS OT IPUPOIHBIX IKOCUCTEM

7.4  buocdepa — rnmobanpHas skocuctema. Yuenue B.U. Bepuanackoro o 6uocdepe.
XKusoe BemectBo, ero pyHkuu. OcoGeHHOCTH pacnpeienieHrs OnomMacchl Ha 3emiie.
buonorudeckuii KpyroBopoT BELIECTB U MpeEBpalleHNe 3Heprun B buocdepe, pojib B HeM
OpPraHU3MOB Pa3HBIX IAPCTB. DBOIIOIHUS OHOChHEPHI

7.5  I'mobanbHbIe U3MEHEHUA B OHocepe, BbI3BaHHBIE JIEATEIIbHOCTHIO YETIOBEKa
(HapyiIeHue 030HOBOTO 3KpaHa, KUCIOTHBIE 10K /I1, TApHUKOBBIHN 3 ekt u ap.). [Ipobiembl
ycToiunBOro pazButus ouochepsl. CoxpaHeHrne MHOrooOpas3usi BUAOB KaK OCHOBA
ycToitunBocTr 6uocdepst. [IpaBuna noBeaeHUs B IPUPOIHON cpesie

COLEPXKXAHUE ITPOI'PAMMBI (8 u)

1 moxyab: O0mas 6uosiorusi. 2Ku3Hb, eé cBOMCTBA, YPOBHU OPraHU3aIUH, IPOUCXOKICHUE
JKU3HHU. - 14.

[IpeameT u MeToIBI OMOJIOTHH, CBOMCTBA KUBOW MaTEPHUH, YPOBHH OpPraHU3aIUN KUBOK
MaTepuu, IPOUCXOXKAeHUE )XKU3HU Ha 3emiie. Hayku, Bxosmue B coctaB Ouosnoruu. Mcropus
pa3BUTHS OMOJIOTUU KaK HAYKH C aHTUYHBIX BPEMEH J0 HAIllUX JTHEH.

XMMHUYeCKHUI COCTAB KUBbIX OPraHM3MOB

DNeMEeHTHBIN U MOJIEKYJISIPHBIN cOCTaB, BOJIa, MUHEPAJIbHBIE COJIM, YIIIEBOIbI, JIUIUIbI, OCIKHU,
UX CTpO€HUE U QYHKINU, HYKIIEHHOBBIE KHCIOTHI, UX CTPOCHHE.

CTpoeHue KJIETKH.

Tuns! kneTouHo opranmzanuu. CTpoeHHe KIETKU: KIeTouHask 000JI0YKa, IUTOIIa3Ma, sIpo,
oJIHOMeMOpaHHbIe, IByMEMOpaHHbIe 1 HEMEMOpaHHbIE OPTaHOU/IbI KJIETKH, OCHOBHBIE Pa3TUUUs
KJIETOK IIPOKAPUOT U 3YKApHOT.

2 moayJsb: O0OMeH BelecTB M NpeBpalleHne JHeprum. -14.

Tuns! nuTanus *KuBbIX opranu3moB. [loHsTHE 0 MeTaboIM3Me-acCUMUIIAINS (TIJIACTUYECKUN
o0MeH), muccuMuisus(dHepreTuueckuii oomen). AT® u e€ posib B MeTabonmm3me. POTOCHUHTE3,
XeMOCHHTE3, OMOCHHTE3 OenKa.

Pa3MHoOKeHHe M HHAMBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Bocmnpounssenenue Ki1eTok: MUTO3, MeH03. PazMHOXeHHe oprann3MoB. aanBuyansHOe
pa3BUTHE OPraHU3MOB.

3 moayasb: I'eHeTuka u cesekuus. - 14.

HacnenctBeHHOCTh M M3MEHUYMBOCTD. [1epBrIii, BTOpOi 1 TpeTHii 3akoH Menaens. urudpunHoe
¥ MOHOTHOpHIHOE CKpeliBaHue. [ eHeTnka noJja, CleIUIeHHOE ¢ TI0JI0M HacieoBanue. MeToab
reHeTuku. CeneKusi, HUEHTPbI MPOUCXOKACHUS KyJIbTYPHBIX PACTEHUM.

4 moayab: JBoawonus. - 14.

OpomonmonHoe yueHue Y./lapBuHa, pa3BUTHE OPraHUUYECKOIO MUpa, IPOUCXOKACHNE
4eJI0BEeKa.



JK0JI0TUS U yueHHe 0 Ouocdepe.

Okonorndeckue paxtopsl. [lonymsaunu. Dxonoruveckue cuctemsl. [lonstre o Guochepe.

5 moayJsb: MHOroo0pasue ;kMBbIX OPraHM3MOB. - 14.

Bupycsl, 6akrepun, TpuObL, JTUIIAHHUKY.

IlapcTBo pacrenus.

[ToauapcTBO HU3ILIME pacTEHUs, BOJOPOCIU. TKaHU U OPraHbl BHICUINX PACTEHUMN: BEr€TaTUBHBIE
Oprasbl ¥ T€HEpaTUBHbIE OpPraHbl BhICIINX pacTeHuil. [loaapcTBo BeicIne pacTeHUS:
CIIOpOBBIE, CEMEHHbIE pacTeHUsl. OTIEINbl: T0JIOCEMEHHbIE U IIOKPHITOCEMEHHBIE PACTEHMSL.
CemelicTBa kiacca OHOI0JIbHBIE U KJ1acca JBy10IbHBIE paCTEHUSI.

6 moxynb: LlapcTBo skuBOTHBIE. — 14

[Mommapcteo IIpocteiimue (Onnoknerounsie). [loamapctBo MHOTOKIETOYHBIE, THIT
Kumeunonosioctaeie, tun [Inockue yepsu, Tun Kpyrieie uepsu, Tun KosbuaTele uepBu, THI
Moumtocku, Tun Unenuctonorue. Knace Pakoo6pasznsie, [1ykoo6pasnusie, Hacekomble. Tun
Xopnossle, kinacc Jlannetnuku, Peios1, 3emHoBOIHBIC, [IpecMbikaromuecs, [ITuirsl,
Muinekonurarommue. [Toaknaccer [lepBo3Bepu, Cymuarsie, [TnanentapHsie.

7 moayJib: HesloBek M ero 310poBbe. - 14.

TkaHu, oprassl, peryasuus xKu3HeaesTeabHocTi. ONMopHO-/BUraTeNIbHAs CUCTEMA.
[MumeBapurenbHas cucteMa U 0OMeH BelecTB. JlpIxaTenbHas U BbIICIUTEIbHAS CUCTEMA.
KpoBeHocHas cuctema, nepsasi moMoIlb IpHU KpoBoTeueHUsIX. HepBHast cuctema u BhIcIIas
HEepBHas JeATeIbHOCTh yenoBeka. Opransl 4yBcTB. AHanu3atopsl. Koxa 1 e€ mpon3BoIHBIE.
JKenessl BHyTpeHHEN U BHENIHEN ceKpeluu. Pa3MHOXEeHNE U pa3BUTHE YEIOBEKA.

8 moayJb: TecTupoBaHHe y4alIMxcs MO MPOMJIEHHBIM TeMaM Kypca — 14.

HNudopmannonnoe odecnevyeHne nNporpaMmmbl

Y4yeOHUKH U1l 00yHAKOIIHXCH
1. Buonorus. bakrepun. ['pudsl. Pactenus. 6xmacc. [laceunuk B. B.
2. buonorus. XusotHrie.7 knacc. Jlatromun B. B., Hlankua B. A
3. bwuonorus. Yenosek. 8 k. Konecos B. /1., Mam P. J1. u np.
4. bwuonorus. BBenenue B 00myro 6mosioruio u 3xosoruio. 9 k. Kamenckuii A. A.,
Kpukcynos E. A., [Taceunuk B. B.

Y4yeOHbIe MOCOOUSA ISl 00YyHAKOIIMXCH

1. MennukoB b.M. buosnorus: ¢gopmsl u ypoBHH xu3HU: [Tocobue mis yqammxes. - M:
[Ipocenienue, 1994

2. Camoe MoJIHO€ W3/IaHuE TUITOBBIX BAPUAHTOB pealibHbIX 3aaanuii : 2006,2017,2018:
buonorus /ABt.-coct. E.A. Hukumosa, C.I1. [llatanosa. - M.: ACT: Actpens,2009.

3. Jlepuep I'.'U. Ypoxu 6uonorun. Pactenus, 6akrepun, rpudsbl, TUIIAiHUKU. 6 KIacc.
TecTsl, Bompockl, 3a1aun: YueoHoe nocodbue. — M.: DKCMO, 2012.

4. Jlepuep I'.1. Ypoxku 6uonorun. )KuoTHsle.7, 8 kiaccel. TecTsl, BOPOCHI, 3a/1a4H:
VYuebnoe nmocodue. M.:DOKCMO, 2016.

5. Jlepnep I''1. Ypoku 6uonorun. Yenosek: aHaToMUs, (PU3NOJOTHUs TUTHEHA. 8, 9 KI1acChl.
Tectbl, Bompockl, 3aaa4yn: Yuebnoe nocooue. — M.:OKCMO, 2015.

Pecypcel UaTEepHeT
www.ed.gov.ru — MunmcTtepctBo 00pazoBanus Poccuiickoit deneparn
www.informika.ru — lentp unpopmaruzannu MunucTepcTBa oOpasoBanus PO
www.school.eddo.ru — "Poccuiickoe mkosibHOE 0Opa3oBaHue”
www.mediaeducation.ru — Meaunaoo6pa3oBanue B Poccun
http://www.shkola2.com/library/ -TekcTbl MHOTHX IIKOJIBHBIX YYCOHUKOB
www.school.mos.ru — caiir "lIxonsHuUK"
http://www.nsu.ru/biology/courses/internet/main.html - Pecypcer o 6uosioruu

NoogkrwhPE
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10.

http://infomine.ucr.edu/search/bioagsearch.phtml - ba3a nannbix o 6uonoruu.
http://www.rnmc.ru/pro/bio/bio.html - BeGcaiiT Pecnydnukanckoro MyipTiuMeana
LIEHTpa, cTpaHnyka noaaepxku U «buonorus 6-11 kiace
http://www.en.edu.ru/db/sect/1798/ - EctecTBeHHO-Hay4HBIH 00pa30BaTEIbHbIN MOPTAI

DJIeKTPOHHBbIE Yy4eOHbIe MOCOOU:

1. VuebHnoe snekrpoHHOE IocoOue «Ypoku Ononorumy». Kupumn u Medoauii.
2. YuebHoe 3nekTpoHHOE nocodue «buonorus. 6-9 krace» Kupumn u Medoauit
3. TlonHbIii MHTEPAKTUBHBIN Kypc Onosiornn « DU3MKOH»
4. YyeOGHoe anekTpoHHOE ocodue «Ixosorus» 1C: ObpazoBanue3.0.
5. bouspmas snuuknonenus Kupunna u Medonauit
6. DnextpoHHOE Mocobue «bronorus. AHaTOMUS ¥ PU3HOIIOTHS YETIOBEKA)
(«ITpocsermenue»)
KanennapHo - TeMaTH4ecKoe NJIAHHPOBAHHE
Ne HaszBanue tembl Kom-Bo | Jlara Hara
4acoB IJIAH dakr
1 | O6mas Owuonorus. Kusub, eé cBoOiicTBAa, YPOBHH 1
OpPraHM3alM, NPOUCXOXKICHUE JKM3HU. XHUMHUYECKHH
COCTaB KUBBIX oprann3mMoB CTpoeHne KJIeTKH.
2 | Obdmen  BemecTB M MNpeBpalleHHe  JHEPIHHU. 1
Pa3zmHo:keHHe " UHIUBHAYAJTbHOE pa3BuTHE
OPraHM3MOB.
3 | 'eHeTHKA U celeKIM. 1
4 | DBoJaronus. 1
JKoJiorus M yueHue o ouocdepe
5 | MHorooGpa3ue »KUBBIX OPraHU3MOB. 1
IlapcTBO pacreHus.
6 | lapcTBO KUBOTHBIE 1
7 Yes10BeK U €ro 3/10pOBbe. 1
8 | TectupoBaHHe YyYyalmMXcsi MO TNPOHJIEHHBIM TeMaM 1
Kypca




