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AHHoOTaumMA

Pabouas nporpamma rno 6uonorum ans 10 - 11 knaccoB Jinues BAMMXKT (6a30-
Bbli YPOBEHb) COCTaB/IEHA HA OCHOBE:

-®OC COO(npuka3s MuHobpHayku Poccum oT 17 mas 2012 r. Ne 413)

-YuebHoro nnaHa Sinues BAMVKT

[MporpamMma OpveHTNPOBaHa Ha YYEOHNK:

MopsiakoBblA | HanmeHoBaHMe ABTOp (aBTOP- Knacc HanmeHoBaHMe
HOMep y4eb- y4yebHMKa CKWI KONNEKTUB) n3gatenscTea
HuKa Py
1.1.3.5.4.6.1 | buonorusa. O6- | Cmeornasos B.U., 10 O06LecTBO € orpa-
was éuonorus | AradoHosa N.b., HUYEeHHOWN OTBeT-
3axaposa E.T. CTBEHHOCTbHO
"OPODA"
1.1.35.4.6.2 | buonorua. O6- | Cmsornasos B.U., 11 O6LecTBO C orpa-
was éuonorns | AraoHosa U1.b., HUYEeHHOI OTBeT-
3axaposa E.T. CTBEHHOCTbLIO
"OPOPA"

Pabouasi nporpaMmMa nofneXxxuT XpaHeHUIO B TeYEHWe BCEro nepuoja ee peannsa-
LN,

CpoK peanusauum nporpaMmmsbl 2 roga, 1 yac B Hefiento, 6a30Bblil YPOBEHD.

Y4ebHbIi NpeameT 610N0rna OTHOCUTCA K 0653aTe/IbHON YacTy y4uebHOro niaHa
N K NpeMETHON 06/1acTU «ECTECTBEHHbIE HAyKW».

ObLan xapaKTepucTumKa y4ebHoro npegmeTa

B cucteme eCcTeCTBEHHO-Hay4HOro 06pa3oBaHWA OMOMNOrMA Kak Y4ebHbIi
npeaMeT 3aHVMaeT BaXXHOE MeCTO B (DOPMUPOBaHUW: Hay4HOW KapTUHbI MUPa;
(hYHKLMOHA/IbHOW FPaMOTHOCTU, HEO6XOAUMOIN A/ MOBCEAHEBHOM YKN3HW; HaBblKOB
3[40POBOro 1 6e30MacHOro A/19 Ye/lIOBEKA M OKPYXKatoLLei cpefbl 06pasa XKU3HN; 3KO-
NIOTMYECKOro CO3HaHWUSA; LLeHHOCTHOIO OTHOLLUEHMS K >KMBOW MPUPOLE U YeNOBEKY;
COOCTBEHHOW MO3ULMK NO OTHOLLIEHNIO K B1ON0rMYeCcKo MHOPMaLMK, NonyvaeMon
13 pa3HbIX UCTOYHWNKOB. VI3yyeHune 610onorum co3gaeT ycnosus 418 popM1MpoBaHns y
00YyYaloLMXCA NUHTENIEKTYa/IbHbIX, TPXKAAHCKMX, KOMMYHUKAUMOHHBIX U NH(OP-
MaLMOHHbLIX KOMMETEHLMIA.

OcBOeHMe nporpammbl Mo 6uonorMmM obecrneynsaeT OBMlaAEeHME OCHOBaMM
yu4ebHO-MCCNe0BaTeIbCKON AeATe/IbHOCTU, HAYYHbIMU METOLAMWN PeLLeHns pasiny-
HbIX TEOPETUYECKMX W NMPaKTUYECKNX 3aad.

3yyeHne 6uonornm Ha 6a30BOM YpPOBHE OPUMEHTMPOBAHO Ha ObecrieyeHue
06LLIe06pa3oBaTe/IbHON 1 06LLEKYNbTYPHON MOArOTOBKMN BbINMYCKHUKOB. Ha 6a30B0M
YPOBHe M3yyeHue npeamMeTa «bronorus» B Yactv (POPMMPOBaHUS Y 0BYyuYatoLLMXCH
Hay4HOro MMPOBO33PEHMS, OCBOEHUS OOLLEHAyYHbIX METOA0B, OCBOEHMS MpaKTuye-
CKOr0 MPYMeHeHNs HayUHbIX 3HaHWI OCHOBAHO Ha MeXMNpPeAMETHbIX CBA3AX C Mpej-
MeTamuy 06/1acTell eCTECTBEHHbIX, MaTEMAaTUYECKNX Y T'YMaHUTapHbIX HayK.




Ba30Bbli1 YPOBEHb

Bronorns Kak KOMMieKc HayK 0 >K1BOI npupose

bBronornsa kak KomnaekcHas Hayka, MeTofbl Hay4HOro nosHaHus, UCnonb3ye-
Mble B 6ronornn. CoBpeMeHHble HanpaefieHus B 6uonornn. Ponb 6uonorumn B gop-
MUPOBaHMM COBPEMEHHOM Hay4YHOW KapTWHbI MM1Pa, NPaKTUYeCcKoe 3HauveHne 61oso-
FMYECKUX 3HaHWA,

Buonornyeckune cuctemMbl Kak NpegmeT nsyyeHns 61Monoruu.

CTPYKTYpHbIE N (DYHKUMOHANbHbIE OCHOBbI XKW3HU

MonekynapHble OCHOBbI XW3HW. HeopraHW4yeckne BelLecTBa, UX 3HayeHue.
OpraHuyeckne BellectBa (Yrnesogpl, nuNuAbl, GenNKW, HYKMEMHOBbIE KUCNOTb,
AT®) n nx 3HayeHune. bruononnmepsbl. Jpyrue opraHMYeckue BelLecTBa KneTkn. Ha-
HOTEXHO/IOrUN B BUONOTUN.

LiuTonoruns, metobl LUTONOTNN. PONb KIETOUYHON TEOPUN B CTAHOB/IEHUN CO-
BPEMEHHOI eCTECTBEHHO-HAY4YHON KapTUHbI MuUpa. KNeTKn NpoKapuoT 1 3yKapumor.
OCHOBHbIe 4aCTu 1 OpraHoubl KNETKU, X PYHKLMW.

Bupycbl — HeKNeToYHasa popma XXM3HU, Mepbl NPOMUNAKTUKIA BUPYCHbIX 3a60-
neBaHuMn.

XKun3HenesTeNnbHOCTb KNeTKU. MnacTu4ecknini 06meH. POTOCUHTE3, XEMOCUH-
Te3. bBUOCUHTE3 6enka. DHEPreTUYecknin 0bMeH. XpaHeHue, nepedada n peannsaums
HacneCTBEHHON MHDopMaUun B KNeTKe. 'eHeTUYecKnii Kod. 'eH, reHoM. MeHoMMKa.,
BnnaHne HapKOreHHbIX BeLLeCTB Ha MPoLLecChl B KNETKe.

KneTouHbIn UMKN: uHTepdasa n geneHne. MuTos n meinos, nx sHadeHve. Co-
MaTNUYeCKUe 1 NoJoBble KNETKN.

OpraHusm

OpraHu3sm — eguHoe Lenoe.

YKusHeeATeNIbHOCTb OpraHn3mMa. Perynaumsa yHKUMiA opraHn3ma, romeocTas.

PasMHOXeHMe opraHn3moB (6ecnonoe 1 nosiosoe). Crnocobbl PasMHOXEHUA Y
pacTeHuin 1 XMUBOTHbIX. IHAMBUAYanbHOe pasBuTMe opraHuama (oHToreHes). Mpu-
YMHbI HapYLUEHWA pa3BUTUS. PenpoayKTMBHOE 3[0POBbE YEN0BEKA; NOCNeACTBUSA
B/IMAHNA a/IKOr0Ns, HUKOTMHA, HAPKOTUYECKMX BELLLECTB Ha 3MOPMOHaIbHOE pa3Bu-
THe YenioBeka. XXM3HEHHbIE LUMK/bI Pas3HbIX FPYnn opraHM3mos.

['eHeTMKa, MeToAbl reHeTUKW. ['eHeTnYeckaa TEPMUHOMNOIMA U CUMBO/IMKA. 3a-
KOHbl HacnefctseHHocTn [. MeHpensa. XpoMocoMHas Teopwus HacneACTBEHHOCTMW.
OnpepeneHure nona. CuenneHHoe ¢ N0/I0M HacneaoBaHue.

"eHeTVKa YenoBeka. HacnencTBeHHble 3a00/1eBaHNA YenloBeKa U MX Mnpeay-
npexxaeHue. ATUYeCcKne acnekTbl B 06/1aCTU MeAULMHCKON TeHETUKMN.

'eHoTMN U cpepa. HeHacnegcTBeHHasa M3MEHYMBOCTb. HacneAcTBeHHadA U3-
MeHUMBOCTb. MyTareHsbl, UX BNUAHNE Ha 3[40POBLE Ye/I0BEKa.

JomecTukauma n cenekuma. Metogbl cenekunn. bUoTexHonoruns, ee Hanpas-
NEeHNsA 1 nepcrneKkTnBbl Pa3BmTuSA. brobe3onacHoOCTb.

Pa3BuTME 3BOMIOLUMOHHBIX UAeW, 3BONOLUMOHHasA Teopua Y. JapsuHa. CuHTe-
TU4Yeckas Teopusi aBontoummn. CBMUAETENLCTBA 3BOMOLMK XMBON NpupoAbl. Mukpo-
3BOMIOUMA M Makpoasonouusa. Bug, ero kputepun. Monynaums — 3anemeHTapHas




eanHMLA 3BoouMn. [BUXKYLLME CUbl 3BOMIOLMK, UX BIMSHWE Ha FeHOMOHA nony-
nauun. HanpasneHusa 3BOOLNN.

MHoroo6pasme opraHvM3MoB Kak pesy/nbTat 3BoMoLUMKN. [pUHLUNGLI Knaccugun-
Kauun, cuctemMaTuka.

Pa3BnTwne >X13HN Ha 3emsie

['MnoTe3bl NPOMCXOXAEHUA XKN3HM Ha 3emne. OCHOBHbIE 3Tanbl 3BONHOLMN Op-
raHM4yeckoro Mmupa Ha 3emrne.

CoBpeMeHHbIe npeAcTaB/IeHNa 0 MPOUCXOXKAEHUN YeNlI0BeEKa. DBOMOLMA Yeso-
Beka (aHTponoreHes). [BuxyLLlne cubl aHTponoreHesa. Packl YenoBeka, UX Mpownc-
XOXAeHve 1 eJHCTBO.

OpraHu3Mbl 1 OKpy>KaloLlasa cpeja

[Mprcrnoco6ieHns opraHN3mMoB K AeCTBMIO 3KOI0MMYeCKMX (DakTopoB.

BuoreoueHo3. 3kocuctema. PasHoobpasve 3KocucTem. B3anMOOTHOLLEHUS
nonynaunin pasHbIX BULOB B 3KOcUcTeMe. KpyroBopoT BeLLECTB U NMOTOK 3HEPrun B
3KOCUCTEME. YCTOMYMBOCTb M AMHAMMKa 3KocucTem. [MocneicTBus BAVMSHUA [es-
Te/IbHOCTM YenoBeKa Ha aKocucTeMbl. CoxpaHeHve 6ropasHoobpasnsa Kak 0CHoBa YcC-
TOMYMBOCTN SKOCUCTEMBI.

CTpykTtypa 6mochepbl. 3aKOHOMEPHOCTM CyLLieCTBOBaHUA Guocgepbl. Kpyro-
BOPOTHI BELLLECTB B Guochepe.

["nobasbHble aHTPOMOreHHbIE U3MEHeHUs B Grocdepe. MNpobnembl yCTONUYMBO-
ro passuTus.

[MepcrneKTVBbI Pa3BUTUA BUONOTNYECKMX HAYK.

MecTo yyebHoro npegmeTa B y4ebHOM MiaHe
B cooTtBeTcTBME C Y4YebHbIM nnaHoM Jlnues BAMVDKT nporpamma paccymTtaHa
Ha 34 yaca,(1 yac B Heaento).
[MprMeHseMble 06pa3oBaTe/lbHble TEXHOIOMN

H(MOPMALMOHHO — KOMMYHUWKALIMOHHASA TEXHONOI S

NH(hOopMaLMOHHbIE TEXHOMOMMM MOTYT ObITb MCMO/Mb30BaHbI HA Pa3/INYHbIX
aTanax ypoka 6uonoruu:

- CaMOCTOATE/IbHOE 00yYeHMe C OTCYTCTBUEM WU OTPULLAHNEM [eATebHOCTH
yumnTens;

. YacTnyHas 3ameHa ((hparmeHTapHoe, BbIGOPOYHOE MCMO/b30BaHME A0MON-
HUTe/IbHOro Martepuana);

- MCMNOMNb30BaHWE TPEHNPOBOYHBIX NMPOrpamm;

- BbIMOJIHEHNE JOMALUHUX CAMOCTOATE/IbHbLIX M TBOPYECKMX 3afaHN;

- MCNOMNb30BaHWe NH(POPMALMOHHO-CNPaBOYHbIX NMPOrpPaMm.

KoMnbroTep MOXET MCMOMb30BaTLCA HA BCEX 3Tanax npowecca 06yyeHus: npu
0OBACHEHUN HOBOr0 martepuana, 3akperijieHuu, NMOBTOPEHUW, KOHTPOsE, NMpu 3TOM
A9 YYEHUKA OH BbIMOJHAET pas/inyHble PYHKLUKN: yunTens, paboyero MHCTPYMEHTA,
06beKTa 06yUYeHUs, COTPYAHNYAKOLErO KOJINEeKTUBA.




®opmbl cnonb3osaHua KT

B npouecce npenogasaHns 61onorMmn, NHPOPMaLNOHHbIE TEXHOIOTUN MOTYT
MCMO0/b30BaThHCA B Pa3/INUHbIX Popmax. cnonb3yemble HanpaBneHUs MOXXHO Mpes-
CTaBWTb B BUJE CEAYHOLMNX OCHOBHBIX 6/I0KOB:

. My/IbTUMESUIAHbIE CLIEHAPUN YPOKOB;

- NpOBepKa 3HaHWI Ha YPOKe 1 foMa (CamocTosATe/IbHble paboTbl, G1onormye-
CKWNe AMKTaHTbl, KOHTPO/IbHbIE 1 CAMOCTOATE/IbHbIE Pab0Tbl, OHNAlH TECTbI);

TexHO00rns KPUTUYECKOr0 MbILLIIEHNS

KpuTnyeckoe MblleHMe — 3TO CNOCOBHOCTL aHaIM3MPOBaTb MH(OPMaLUIO C
MOMOLLBHO JIOTUKM M INYHOCTHO-MCUXO0/IOMMYECKOro NoAxoAa, C TeM, YToObl Npume-
HATb MOJTyYeHHble pPe3y/bTaTbl KaK K CTaHAAPTHLIM, TaK U HeCTaHAAPTHLIM CUTYaLK-
AM, BOrpocam 1 npobnemam. ATOMy MPOLEeCcCy NpuUcyLla OTKPbITOCTb HOBbIM NAESAM.

MeToanyeckme nprembl 4Ns pasBUTUA KPUTUYECKOTO MbILLIEHNSA, BK/HOYatO-
Lme B cebs rpynnosyto paboTy, MOAENNPOBaHNE Y4ebHOro matepuana, poneBble Ur-
pbl, OUCKYCCUW, UHAMBUAYASIbHbIE U TPYNMOBbIE MPOEKTbI, CMOCOOGCTBYIOT Npuobpe-
TEHWNIO 3HaHWI, 0becreynBatoT 60/ee ryboKoe YCBOEHWE COAEPXKaHWs, MoBbILLAaoT
NHTEPEC YYEHNKOB K NPeaMeTy, pasBuBaloT COLUa/IbHble Y UHAMBUAYA/IbHbIE HABbI-
KW.

[MpoeKTHasa TexHONOrns

icnonb3oBaHWe pas3/iMyHbIX COBPEMEHHbIX Mefarornyecknx TeXHONOrMA no-
3BO/ISIET Pa3HO0OpPa3nTb Yy4ebHbIA NPOLECC M TEM CaMbiM BOB/IEKaTb B aKTUBHbIN
npouecc No3HaHua 6o/bLlee KONNMYeCTBO 06yyatomxcst. O4HOMN M3 TaKUX TEXHOMO-
rmin ssnsetcsa «MeTog npoekToB». O6pasoBaTe/ibHbI MOTeHLMan MPOEKTHON [es-
TeNIbHOCTU 3aK/t0YaeTCs B BO3MOXHOCTW: MOBbILLIEHMNE MOTUBALMWX B NOSTYYEHUMN [0-
MOMHNTE/NbHbIX 3HAHWI Y NOBbLILLEHNS KayecTBa 00YyYeHMs.

[(NaBHON OTANYMTENbHON OCOBEHHOCTLIO MeToda MPOEKTOB SIBNSAETCA 00yde-
HMe Ha aKTUBHOI OCHOBe, Yepe3 LienecoobpasHyo AesTe/IbHOCTb YYEHUKA, KOTOpas
COOTBETCTBYET €ro /MYHbIM MHTepecaM. B OCHOBe 3TOro mertofa NeXWUT pasBuTue
MO3HaBaTe/IbHbIX HaBbIKOB Y4alMXCsl, YMEHUN CaMOCTOATE/IbHO KOHCTPYMPOBaTb
CBOW 3HaHWSA, YMEHWNIA OPUEHTMPOBATLCA B UH(OPMALMOHHOM MPOCTPaHCTBe, pa3Bu-
TUEe KPUTUYECKOrO 1 TBOPYECKOro MblILLeHMsl. MeTof NpoeKTOB BCerga OpueHTupo-
BaH Ha CaMOCTOATE/IbHYIO [AeATe/IbHOCTb - UHAMBMAYA/IbHYIO, MapHYHo, rpynmnoBylo,
KOTOPYIO y4allMecs BbIMOMHAKOT B TeUYEHME ONpeaesieHHOro oTpeska BpemeHn. Me-
TO/l NPOEKTOB BCEra npeanosaraeT peLleHne Kakoin-1o npobemsl.

TexHonoruna npobaemMHoro 06y4yeHus

[laHHas TeXHO/OMMs NO3BONISAET:

- aKTMBWN3MPOBAaTb MO3HABaTE/IbHYH AEATE/IbHOCTb Y4Yaluxcs Ha YPOoKe, 4To
NO3BOJISIET CNPABNATLCA C 60/bLUMM 06bEMOM YUYeOHOro MaTepuana;

- chopMMpPOBaTb CTOMKYHO YUYEOHYH0 MOTMBAUMIO, a YYEHUE C YB/IEYEHNEM —
3TO APKUIA NPUMEP 3[10POBbECOEPEXEHNS;

- UCMO0/b30BaTh MOJTYYEHHbIE HABbIKM OpraHn3auum camocTosATe/IbHOW paboThbl
AN NONYYeHNUA HOBbIX 3HAHWUI U3 pa3HbIX UCTOYHNKOB MH(OpMaLnK;

- MOBbICUTb CAMOOLLEHKY YyyaluXcs, T. K. MPU peLLeHnn npobnembl BbIC/yLLIN-
BatOTCA M NPUHUMAOTCA BO BHUMaHWe NtoOble MHEHUS.




3[0poBbecbeperaroLivie TEXHOI0rUn

Mog 3n0poBbecbeperatowMm 06pa3oBaTe/lbHbIMU TEXHOOTUAMY MOHUMAKOT
BCE Te TEXHO/IOMUN, NCMONb30BaHNE KOTOPbIX MAET Ha COXpaHeHue 340pOBbsA Yy4ya-
LMXCA.340POBbE YUaLLMXCA ONpefeNifeTcs UCXOAHbIM COCTOSHNEM ero 340P0Bbs Ha
MOMEHT MOCTYM/IEHN B LUKO/Y, HO HE MeHee BaXKHa W MpaBw/ibHas OpraHu3auus
yyebHOM fesTensHoCcTH. Tlpu opraHm3aumm y4ebHON AedaTeIbHOCTN HYXXHO YAeNsThb
BHVYMaHWe criefytowmnm hakTopam:

- KOMM/eKCHOe MaHMpoBaHWe ypoKa, B TOM Ymnc/e 3afa4, MMerLLMX 0340p0-
BUTENbHYHO HaMpaseHHOCTb;

- Co6MfeHNe CaHUTAPHO-TUTMEHNYECKMX YCNOBUW 00ydeHus ( Halmume
ONTMMa/IbHOrO CBETOBOIO M TEM/IOBOr0 peXknuma B KabunHeTe, YC0BMiA 6€30MnacHOCTU
,cooTBeTcByroWmx CaHlMnHam mebenn, 0bopyfoBaHKs, ONTUMa/IbHOM OKPaCKK CTeH
n 1.4. OpraHn30BaHO NPOBETPMBAHUE 40 W MOC/E 3aHATUA U YaCTUYHOE - Ha nepe-
MeHaX. [poBOANTCA BaxHas yoopka KabuHeTa nocse 3aHATUiA;

-MpaBW/IbHOE COOTHOLLEHWE MeXAY TeMMNOM W WH(OPMALMOHHOW MI0THO-
CTblO YypoOKa ( OHO BapbMpyeTCA C YY4EeTOM (PUM3NYECKOrO COCTOSHWUA U HACTPOEHUS
yyawmnxcs);

- MOCTPOEHMe YpoKa C y4eToM paboTOCNOCOOHOCTH yyaLlMXcs;

- 61aronpusATHbINA 3MOLMOHASIbHBIA HACTPOM;

- NpoBefeHVe PU3KYNbTMUHYTOK M JUHAMUYECKMX Nay3 Ha YPOKax.

ANCTaHUMOHHbIE 06pa30BaTe/IbHbIE TEXHONOI N

[AncTaHUMOHHbIE 06pa3oBaTe/ibHble TEXHONOMUN — 3TO PsAg 00pa3oBaTe/bHbIX
TEXHOJIOTUIA, peasin3yeMbIX C NMPUMEHEHMEM COBPEMEHHbLIX MH(OPMALMOHHBLIX U Te-
NEKOMMYHUKALUMOHHBIX TEXHOJIOTNIA, MPU 3TOM B3aMMOZENCTBME MEXIY Meaarorom
N y4yalMMCH OCYLLECTB/ISETCA ONOCPe0BaHO (Ha pacCTOAHUN).

dopMbl YUeOHbIX 3aHAT I
KoMOVHMpPOBaHHbIN YpPOK, YPOK-6ecefa, MOBTOPUTE/IbHO-0606LAOLMIA  YPOK,

YPOK- UCCNefoBaHNe, YPoK-NeKLus, YPOK-CEMUHAP, YPOK-MPaKTUKYM, YPOK pa3BuTUs
peun, ypoK-uccreoBaHne, YpoK-3aLmra npoekKTa.




MnaHnpyeMble pe3ynbTaTbl 0CBOEHMS YUebHOro NpeamMeTa

B pesynbTaTe U3yyeHus y4ebHOro npeameta «bronorus» Ha ypoBHe CpeiHero
06LLlero obpasoBaHus:
BbINyCKHWK Ha 6230BOM YPOBHE Hay4mMTCs:

— pacKpblBaTb Ha NpyMepax posib 61onorMn B (HOPMMPOBAHUN COBPEMEHHOM Ha-
YYHOW KapTWHbI MMpPa 1 B NPaKTUYECKON AesTeNIbHOCTU NIOAEN;

— MOHMMATbL U OMKWCbIBATL B3aMMOCBA3b MEX[Y eCTECTBEHHbIMW HayKamu: 61o-
norven, GU3nNKon, XMMmen; yctaHaBMBaTb B3aIMOCBSA3b NPUPOAHBIX SABNEHWN;

— MOHMMATb CMbIC/1, pa3fivnyarb U ONMUCbIBaTb CUCTEMHYIO CBS3b MEX/Y OCHOBO-
nonaratoLmMmMm 61oNorMYeCKUMM NOHATUAMU: K/IETKa, OpraHu3M, BUJ, 3KOCUCTEMA,
orocgepa;

— WCNO/Mb30BaTb OCHOBHbIE METOAbLI HAYYHOI0 MO3HAHWUA B Y4ebHbIX Groormye-
CKUX WCCNefoBaHNAX, MPOBOAUTL 3KCMEPUMEHTbI MO M3YYeHU0 GUOMOTNYECKNX
OObEKTOB U ABMEHUI, 0OBACHATL Pe3y/bTaTbl IKCNEPUMEHTOB, aHA/IM3MPOBaTb X,
(hopmynMpoBaTb BbIBOAbI;

— (hOpMYNMPOBaTb rMNOTe3bl HA OCHOBaHUW NPEAIOXEHHOW 61ONOTMYECKON WH-
(hopmauum 1 npegnaratb BapuaHTbl NPOBEPKN TNMOTES;

— CpaBHMBaATb 6UONOrNYeckne 06bEKTbI MeXay CoB0i Mo 3a4aHHbIM KPUTEPUSM,
[enatb BbIBOAbI M YMO3aKNHOYEHNA HA OCHOBE CPaBHEHWS;

— 000CHOBbIBaTb eAVHCTBO XXMBON N HEXMBOWN NMPUPOLbLI, POACTBO XMBbLIX Opra-
HM3MOB, B3aIMOCBA3M OPraHM3MOB U OKPY)KaloLLel cpefbl Ha OCHOBe 6uonorunye-
CKUX TeOpUi;

— MPUBOANTL NPUMEPbI BELLECTB OCHOBHbIX TPYMM OPraHUYeckuX COeAnHEHWi
KNeTku (6efKoB, XXMPOB, YTNeBOL0B, HYK/IEMHOBBIX KUC/OT);

— pacnosHaBaTb KNeTKM (MPOKapuoT M 3yKapuoT, PacTeHUil U XXUBOTHbLIX) MO
OMUCaHWIO, Ha CXeMAaTUYeCKUX M300paXkKeHWsX; YCTaHaBNMBaTb CBA3b CTPOEHWUA U
(hYHKLMIA KOMMOHEHTOB K/IETKM, 060CHOBbLIBaTb MHOM006pasme KeTok;

— pacno3HasaTb NonynAauMio U 6UONOrMYECKNA BUZ MO OCHOBHBLIM NPU3HAKaM;

— OMuCbIBaTb PEHOTMN MHOIOK/IETOUYHBIX PACTEHUI U XXMBOTHbIX MO MOPgOo-
FMYECKOMY KPUTEPUIO;

— 00BACHATL MHOr006pasve OpraHM3MoB, NPUMEHSS 3BOOLMOHHYHO TEOPUIO;

— KraccuguumpoBaTtb 61M0N0rnyeckne 06bEKTbI HA OCHOBAHWW OLHOrO WU He-
CKOJIbKMX CYLLECTBEHHbIX MPWU3HAKOB (TUMbl NMUTaHKA, CNOCOObI AbIXaHWUA U pas-
MHOXEHMS, 0COBEHHOCTY PasBUTUSA);

— 00BACHATL MNPUYUHBI HACNEeACTBEHHBIX 3a001eBaHWN;

— BbISIBNATb M3MEHUYMBOCTb Y OPraHM3MoB; OOBACHATb MPOSB/IEHWE BULOB W3-
MEHUMBOCTW, WUCMOJb3ys 3aKOHOMEPHOCTU M3MEHUMBOCTW; CpaBHUBATb HaCNefCcT-
BEHHYIO 1 HEHAC/eICTBEHHYHO N3MEHUYMBOCTb;

— BbIABNATb MOPgONornyeckme, (nU3nonornyeckme, noBefeHYecKre agantaumm
OpraHun3moB K cpefie 06uTaHWs 1 AeACTBUIO 9KONOTMYeCKMX (DaKTOpOB;

— COCTaB/IATb CXeMbl MepeHoca BeLLeCTB 1 3Heprum B akocucTeme (Lenwu nuta-
HWA);




— MPUBOANTL [0Ka3aTeNbCTBa HEOOXOAUMOCTU COXpaHeHWUs 6uopasHoobpasms
[/19 YCTONYMBOIO pasBUTUA U OXPaHbl OKPY>KaoLLLER cpeapbl;

— OUEeHMBaTb AO0CTOBEPHOCTb OMONOrMYecKOn WHMopMauMK, MOMYyYeHHOW W3
pasHbIX UCTOYHWMKOB, BbIAeNATL HEOOXOAMMYIO MH(OPMALMIO A1 UCMO/b30BaHNSA
ee B Y4e6HOIN [eATeNbHOCTU U PeLeHUN NPaKTUYeCcKnX 3a4au;

— NpeacTaenATb GUONOrMYECKY0 MHOPMaUMIo B BUAe TekcTa, Tabnuupl, rpa-
(puka, fmarpamMmmMbl U genatb BblBOAbl HA OCHOBaHUW MPeCTaB/IEHHbIX AaHHbIX;

— OUEeHMBaTb POJib JOCTUMXEHUI TeHETUKM, CeNeKuun, 6UOTEXHONIOMMN B MPaKTK-
4eCKOM [eATeNbHOCTM YesioBeka U B COOCTBEHHOM XXN3HN;

— 00BACHATL HEraTMBHOE B/IMSHME BeLecTB (a/1KOrosif, HUKOTUHA, HapKoTuYe-
CKMX BELLeCTB) Ha 3apOAbILLIEBOE Pa3BMUTUE Ye/I0BEKa;

— 00BACHATL NOCNEACTBUS BNUAHUSA MyTareHos;

— 00BACHATHL BO3MOXHbIE NPUUNHBI HACNEACTBEHHbIX 3a00/1€BaHWA.

BbinyCKHWK Ha 6230BOM YPOBHE NOJTyYUT BO3MOXKHOCTb HAYyYUTHCS:

— [aBaTb Hay4yHOoe 06bACHeHMe BMOMOrMYecKMM (haktam, npoLeccam, ABIEHNAM,
3aKOHOMEPHOCTAM, MCMNOMb3ys 6Uonornyeckme Teopumn (KeTOUYHYH, 3BOHOLMNOH-
HYH0), y4eHmne 0 brocepe, 3aKOHbI Hac/1eCTBEHHOCTIN, 3aKOHOMEPHOCTU N3MEHYN-
BOCTY;

— XapaKTepn30BaTb COBPEMEHHbIe HanpaB/eHUs B pasBUTMU GKUOMOTK; OMUCHI-
BaTb MX BO3MOXXHOE MUCNO/b30BaHNE B NMPAKTUYECKON feATeNbHOCTH;

— CpaBHMBATb CMOCO6bI AeNeHNs KNeTKN (MUTO3 1 Meli03);

— pewarb 3a7a4n Ha NocTpoeHue parmeHTa BTopor ueny AHK no npeanoxeH-
HoMmy (hparmeHTy nepsou, PHK (MPHK) no yyactky JHK;

— pewsaTtb 3afay4n Ha OnpefesieHne KO/M4YecTBa XPOMOCOM B COMATMYECKUX U
MOJIOBbIX KMEeTKax, a TakXKe B KeTKax rnepes Hadyanom geneHuns (meiosa uam MUTo-
3a) 1 M0 ero OKOHYaHUK (419 MHOTOK/IETOUHbIX OPraH1U3MOoB);

— peLuaTb reHeTMYecKmne 3afavnm Ha MOHOTMOPUAHOE CKpeLLvBaHMe, COCTaBNATb
CXEMbl MOHOrMOPUAHOIO CKpeLLVBaHUA, NPUMEHAS 3aKOHbl HaCNefCTBEHHOCTU Y
MCMo/b3ys BMOIOTMYECKYHO TEPMUHOIOTMIO U CUMBOJIVKY;

— YyCTaHaB/nMBaTb TWM HAC/EA0BaHUSA M XapaKTep MPOSAB/IEHNA Npu3Haka no 3a-
[laHHOW CXeme POLOC/OBHOW, MPUMEHSAS 3aKOHbI Hac1eACTBEHHOCTMU;

— OUEeHMBaTb pe3ynbTaTbl B3aUMOAEWCTBUSA 4Ye/loBeKa M OKpYXKatoLlel cpefdbl,
MPOrHO3MPOBaTh BO3MOXKHbIE MOC/EACTBUA LEATENIbHOCTU YeoBeKa 19 CyLLEeCTBO-
BaHWSA OTAe/IbHbIX 6MONOrNYECKMX 00BEKTOB M Lie/bIX MPUPOLHLIX COOOLLECTB;




CopepykaHue yuyebHoro npegmeta (68 u)
10 knacc (34 y)

"naBa 1. bMonornsa Kak KOMMAeKc 0 XX1UBon npupoge (44)

Kpatkaa uctopua passutus 6monormn. CyHOCTb XXM3HWU M CBOWCTBA XKUBOTO.
YPOBHU OpraHu3aummn 1 MeTobl NO3HaHWA XNBOI NpupoLbl. O630pHbIN TecT «buo-
NOTMA Kak HayKa 0 XMBOW NpUpoae».

["naBa 2. CTpYKTYpHbIe U (PYHKLNOHA/IbHbIE OCHOBbI XXN3HW (14 Y)

VcTtopusa n3yyeHns Knetku. KnetouHas Teopus. XMMUYECKUIA COCTaB XXUBOWA
npupoabl. HeopraHuyeckne BeLlecTBa KNeTKU. OpraHM4yeckme BeLLECTBA KIETKMU.
Obuwan xapaktepuctuka. Jiunuabl. Yrnesofbl. benkn. HyknenHoBble KUCNOTbI. Jy-
KapnoTuyeckad KneTtka. Liutonnasma, membpaHa. OpraHoufbl 3yKaprmoTUYecKOW
KNeTKN. KnetouHoe A4p0. XpomMocomsl. INpokapnoTnyeckan Knetka. Peannsaums Ha-
CNeACTBEHHOW MHMDopMauun B KneTke. buocuHTe3 6enka. HekneTouHble (hopMmbl
XN3HN. O630PHBbIA TECT NO TeMe «KneTka.

"naBa 3. OpraHusm (164)

OpraHunsm — egnHoe Lenoe. MHoroobpasue XmnBblx opraH13amoB. O6MeH BeLLEeCTB
N 3HEPTUUN. DHepreTMyecknii 0bmeH. Mnactuyecknii 06meH. POTOCKHTE3. [eneHune
KNeTkn. Mmntos. PasMHOXeHMe: nonoBoe 1 6ecrnonoe. ObpasoBaHMe MOMOBbLIX Krie-
TOK. Meiio3. OnnofoTBopeHne. VIHAMBMAYaIbHOE pa3BUTME opraHu3ma. OHTOreHes
yesioBeKa. PenpoayKTMBHOE 3/10p0OBbe YesioBeKa. ['eHeTMKa — HayKa O 3aKOHOMEPHO-
CTAX HacneACTBEHHOCTU N U3MEeHUMBOCTU. 3aKOHbI . MeHpaens. PelleHne reHeTuYe-
CKMX 334a4y. XpOMOCOMHas Teopua HacneactBeHHocTU. COBpeMEHHbIE NpeacTaB/e-
HWS O TeHe U reHome. ["'eHeTnKa nona. I3MeHUMBOCTb: HacneACTBEHHasA U HeHacnen-
CTBEHHadA. ['eHeTUKa 1 340poBbe YenoBeka. Cenekumsa: OCHOBHbIE METOAbI U AOCTU-
XeHna. brnotexHonornsa: JOCTUMXKEHWA W NepCrekTuBbl pasBUTUA. MITOroeas KOH-
TPONbHas pabora.

11 knacc (344)

["naBa 1. Pa3Butue xn3Hun Ha 3emse (20 4)

Pa3BuTue 6ronornv B AoAapBMHOBCKMIA nepuod. PaboTa K. JlnHHes. 3Bontoum-
OHHasA Teopua XK. b. Jlamapka. [NpeanocbikM BO3HUKHOBEHNA yyeHusa Yapnb3a dap-
BUHA. 3BO/IOLMOHHaA Teopusa Y. dapsuHa. Bua: kputepun n cTpyKtypa. lNonynaymsa
KaK CTPYKTYpHasd eguvHuua Bmpa. lNonynauma Kak eiuHuLa 3BONOLMU. PakTopbl
3BONOUMN. ECTECTBEHHbIVM 0TOOP — rnaBHas ABMXKYLLAA CvUna 3BOOLUMK. AfanTaums
OpraHn3MoB K YC/I0BMSIM 0OUTaHWNA KakK pe3ynibTaT AeCTBMS eCTECTBEHHOIO 0TOOpA.
BungoobpaszoBaHue Kak pe3ynbTaT 3Bonounn. CoxpaHeHe MHOroobpasuns BUAOB Kak
OCHOBa YCTOMYMBOro pasBuTna Buocgepnbl. [lokasaTensCcTsa 3BOMOLMM OpraHuye-
CKOro mupa. Pa3BuTune NpeAcTaB/eHNn 0 NPOUCXOXAEHMM XN3HN Ha 3emne. CoBpe-
MeHHble NPeACTaBNeHNA 0 BOZHUKHOBEHUM XU3HWU. Pa3BUTHE XXU3HU Ha 3emne. [n-
noTesbl MPOUCXOXAEHUA YenoBeka. [10n10XXeHNe 4enoBeKa B CUCTEME XXMBOTHOIO



Mupa. IBOMOUMA YenoBeka. YenoBeyeckne pacbl. KOHTposnbHast paboTta no Teme
«Bnp».

["naBa 2. OpraHmn3mbl 1 OKpyXKatowlas cpega (14 J)

OpraHnsm 1 cpefa. IKonornyeckne akrtopbl. AGMOTUYECKME (haKTOPbl OKPY-
XatoLein cpedbl. buotnyeckne haktopbl OKpyXKatolleit cpeabl. CTPyKTypa 3KOCK-
cTeM. lnileBble cBA3KM. KpyroBopoT BELLECTB U 3Heprum B aKocuctemax. MNpuunHel
YCTONYMBOCTM U CMEHbI 3KOCUCTEM. BnnsHMe YyenoBeka Ha sKocucTeMbl. brocdepa —
rnobasibHas akocucTtema. Posb XXMBbIX OpraHnM3MoB B Guocdepe. bruocthepa 1 yveno-
BeK. OCHOBHbIE 3KO/IOTMYeCKre NnpobsieMbl COBPEMEHHOCTU. [TyTW peLleHns 3Koso-
rmyeckux npobsnem. O606LLIeHNe N3YyYeHHOro Martepuana. MToroBasi KOHTPO/bHas
pabora.

OCHOBHble BMAbl Y4e6HOW AesITelbHOCT U

Buabl AeaTeNnbHOCTN yyalMxcsa Ha YPOKE:

- YTeHne naparpados B JOME M B K/aCCEe;

- CocTaBneHue nnaxa;

- BNn3KKe K TeKCTY 1 CXKaTble nepeckasbl,

- Kputndeckne 3ameTKu;

- PaccmatpuBaHve NNKOCTPaLMA U OLEHKA UX;
- CocTaB/eHve ONOPHbIX KOHCMEKTOB 1 TabnuLy
- CuTyalMOHHbIe 3aaHNs



YuebHO-MeToANYECKIME CPEACTBA 06yUeHMs!
[MepeyeHb OCHOBHOI NUTEpaTypbI:

1. Cusornasos B.U., AragoHosa W.b., 3axaposa E.T. buonorus. O6uias 6nono-
rus[TekcT] : 10 kn. ba3oBblil ypoBeHb: yuebHMK/ Cusornasos B.W., AraoHosa 1.b.,
3axaposa E.T. - Mocksa: [ipoga, 2018.-254 ¢

2. CusornasoB B.W., ArathoHoBa W.B., 3axaposa E.T. buonorus. Obuas 6nono-
rms [TekcT] : 6a30Bbll ypoBeHb.11 Ki.: yyebHuK / Cusornasos B.W., AragoHoBa
N.B., 3axaposa E.T. - Mocksa : poda, 2018. - 207 ¢

3. AraoHosa W.B. n gp. bruonorusa. Obuwas 6uonorus [Tekct] : ba3osblin ypo-
BeHb.10 Ks.:paboyas TeTpagb K y4yebHuky B.N. Cusornasosa, W.b.AragpoHoBOMW,
E.T.3axaposou "buonorus. Obuas 6uonorus. basosbii ypoBeHb.10 knacc” / Arado-
HoBa .B., Cusornasosa B.W., 3axaposa E.T. - Mocksa : [ipodga, 2017. - 206 c.

4. AraoHosa N.b. buonorua. O6uwas 6uonorus [Tekct] : 6a30Bblil ypoBeHb.11
Kn.. pabouyasd TeTpadb K YydebHuky B.WA. Cwusornasosa. W.b. AradoHoBoiA,
E.T.3axapoBoii "buonorus. O6uas unonorus. basosblin ypoBeHb.11 knacc” / Arado-
HoBa .b. - Mockga : lpoga, 2018. - 160 c.

MepeyeHb JONONHUTENNBHOW NUTepaTYpbI:

5. Marnbiw, C.C. bronorua[3neKTpoHHbIA pecypc]: NOMHbIN Kypc NOATOTOBKM K
TECTUPOBaHUIO U 3K3aMeHy : [12+] / C.C. Marnbiw. — MuHck : TeTtpanuT, 2018. —
384 c. : Tabn., cxeM. — Pexxum goctyna: no nognucke. — URL: http://biblioclub.ru

7. B. M. MegHu1KoB «bronoruna n opmbl Xmn3HM» MocCKBa « NpocseLleHmne»

8. T.J1. borpgaHoBa «CnpaBoYHUK 4115 CTapPLLEKNACCHUKOB»

NHTepHeT-pecypchbl:

1.http://window.edu.ru/
2.http://school-collection.edu.ru/
3.http://fcior.edu.ru

4. http://rus.1september.ru
5..http://www.gramota.ru
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Y4yebHO — TeMaTUYECKUIA NNaH

Howmep Tema Kon-Bo vacos
TeMbl
10 knacc
1 naBa 1. BMonorusi Kak KOMMJIEKC O >KMBOW 4
npuposae
2 naBa 2. CTPYKTYpHble U (PYHKUMOHA/IbHbIE 14
OCHOBbI XXW3HU
3 ["naBa 3. OpraHunsm 16
NToro 34
11 knacc
1 'naBa 1. Pa3BuTume Xn3Hu Ha 3emne 20
2 I'naBa 2. OpraHn3mMbl 1 OKpy>XXatoLLlaa cpeja 14
NToro 34




TemaTnyecKoe nnaHMpoBaHme

Buonorus, 10 knacc ba3oBblil ypoBeHb (34 Yaca, 1 pa3 B Heflesto)
YuebHukn: Cusornasos B.W., ArajoHosa /.b., 3axaposa E.T. bronorus. Obwwas éuonorus[tekct] : 10 kn. ba3osblii ypoBeHb: y4ebHNK/ CrBOrnasos
B.W., ArajoHosa W.b., 3axaposa E.T. - Mocksa: Apoda, 2018
AragoHoBa N.B. n gp. Brionorus. Obuwas 6uonorus [TekcT] : ba3osblil ypoBeHb.10 Kn.:paboyast TeTpab K yue6HuKy B.. CrBornasosa,

.B.AracoHoBoli, E.T.3axapoBoli "buonorus. O6was 6uonorus. basosbiii ypoBeHb.10 knacc™ / AragoHoa W.b., Cnsornasosa B.., 3axapoBa E.T. -

Mocksa : [ipoga, 2017.

Ne | Ko | CogepxaHue maTepua- | [omalu- MnaHupyemble pe3ynbTaTbl 06y4eHUA Buabl
yp | n- na Hee 3aja- hopmblI
OK | BO Hue MpegmeTHblE MeTanpegMeTHble KOHTPO-
a | va na
co
B
MNepBoe nonyrogme
"naBa 1. BMonorms Kak KOMMJseKc 0 XMBon npupoge (4 4)
1 1 | KpaTkas ncropus passu- 81 BblgensTb atanbl (hOpMUPOBaHNS GKONOTUN PerynsatueHble 3T
T!s GMoNornn. p.T.81 KaK HayKWw. KnaccumumposaTtb MHhopMaL Mo, nUc-
2 1 | CyLWHOCTb XW3HU 1 82 dopmMynMpoBaTh 1 XapaKTepu3oBaTb CBOMCT- | NOJb3Ys ONpeseneHHbIe KpUTepum. 3T,b
CBOICTBA XXMBOT 0. p.1.82 Ba XXMBOr0, YPOBHW OpraHun3aummn XXunsoin Ma- | MNosHaBaTefbHble
3 1 | ¥YpoBHU opraHusaumm n 83 Tepuun, MeTobl MO3HAHWS XXNBOW NPUPOLbI. icnonb3oBaTb METOAbI MO3HAHWA B CP
MEeTO/bl MO3HAHUSA XN- p.1.83 PasINyHbIX 061aCTAX HAYKM N XKU3HN.
BOI NpMpoJbl. KomMMyHMKaTUBHbIE
4 1 O630prIVI TecT «Bbuo- §1-3 dopMynnpoBaThb YeTKME BbICKa3blBa- T
NOrnA Kak Hayka 0 »Xu- HUA, LOCTYMHbIEe 419 BOCMPUATUS.
BOI Npupoae»
"naBa 2 CTPYKTYpPHble U (PYHKUMOHA/IbHbIE OCHOBbI XXW3HW (14 Y)
5 1 | WcTopusa nsyyeHums 84 dopmMynnpoBaTh MNONOXKEHNS KNETOYHON Teo- | PerynsaTuBHbIe 3T
KNeTkn. KnetoyHas Teo- p.7.84 pUK, OCHOBHbIE OMNpeaesieHns. [eTanbHO paccMaTpuBaTh 06BLEKTI
pus. BbISIBNATL CNOXHYHO OPraHn3aLuio BCEr0 Xu- | U3yYeHUs.
6 1 | XMn4yeckunii coctaB Xu- 85 BOro Ha K/1eTOYHOM YPOBHe. [MosHaBaTe/IbHble CP
BOI NpMpoJbl. p.7.85 XapaKkTepn3oBaTb BXXHeWLIME KOMMOHEeHTbI | CTPOUT CUCTEMATM3MPOBaHHOE NoaTarl-
7 1 | HeopraHuyeckue BeLLe- 86 HOe 0ObACHEHVE TOYKM 3PEHNS. T
CTBa K/IETKU p.7.86 KomMMyHMKaTUBHbIe

14




8 OpraHnyeckue BelLlecTBa 87 AJLlEKBaTHO 1 TOMIEPaHTHO OLIeHMBaTb ®0
KneTkn. ObLLas xapakTe- p.7.87 BbICKa3blBaHUA
pucTuKa. Jiunuasbl.
9 Yrnesogpl. benku. 88 )
p.7.88
10 HyKnenHoBbIe KNCNOThI. 89 T
p.7.89
11 JyKapuoTnyeckas Knet- 810 b
Ka. LluTonnasma, Mem- CTp.69,73
bpaHa. p.1.810
12 OpraHongbl aykapuoTtu- | 810ctp.74, 3T
YECKOW K/ETKM.
13 Kneto4yHoe a4po. Xpo- 811 CpP
MOCOMBbl. p.T.811
14 [MpokapnoTuyeckas 812 T, @0
KNeTka. p.T.813
15 Peann3aumsa HacneacT- 813 P3
BEHHOW UHhopMaLmn B cTp.94,96
KNEeTKe. p.1.813
16 BrocuHTes 6enka 813 P3
cTp.97,99
p.7.813
BTopoe nonyrogve
17 HekneTouHble (hopMbl 814 ®0
YKU3HW. p.1.814
18 OG630pHbIin TECT NO TEME 84-14 T
«Knetka».
"naBa 3 OpraHnsm (16 4)
19 OpraHnsm — eiMHoe Le- 815 ®opmynnpoBaTb OCHOBHbIE ONpeAeNeHNs 1 PerynaTtmsHble ®0
noe. MHoroo6pasme Xu- p.T.815 | NoHATUS. CuctematnsmpoBaTb 3HaHWUA U UCMO/b-

BbIX OPraHM3mMOoB.

MoHUMAaTb CYLLIHOCTb 6VOIOMMYECKUX MpPO-

30BaTh WX AnddepeHUMpoBaHHO.

15




20 OO6MeH BeLLeCTB 1 3Hep- 816
TN, DHEPreTUYeCKunin p.7.816
06MeH.

21 MnacTuyecknii 06MeH. 817
®dOTOCUHTES. p.1.817

22 [JeneHne knetkn. Muntos. 818,19
PasMHOXeHuWe: nonosoe | p.7.818,19
1 Gecronoe.

23 O6pa3oBaHue NOMOBbIX 8§20
KneTok. Meiio3. p.T.820

24 OnnogoTBopeHue. VK- 821,22
AnBuayanbHoe passutue | p.1.821,22
opraHusma.

25 OHTOreHes yenoBeka. 823
PenpoayKTuBHOE 340P0- p.1.823
Bbe YesioBeKa.

26 ["eHeTMKa — HayKa 0 3a- 824
KOHOMEpPHOCTAX Hacnes- p.1.824
CTBEHHOCTU N U3MEHYU-

BOCTW.

27 3akoHbl . MeHpaens. §25,26

p.7.825,26

28- PeLLeHve reHeTUYecKnx 825,26

29 3ajau

30 XpPOMOCOMHasA Teopua 827
Hac/neACTBEHHOCTMW. p.T1.827

31 CoBpeMeHHbIe npes- 828,29
CTaB/IEHMA O TEHe U re- p.T.828,29

Home. ["'eHeTuKa nona.

LIECCOB: MWTO3, Meli03, NNacTUYECKNin 0OMEH,
3HepreTMYecknii 06meH, OTOCMHTES, ONJO-
[NOTBOPEHME.

dopMynnpoBaTb OCHOBHbIE 3aKOHbI FEHETU-
KW, 3aKOHbI . MeHgens1, NpuMeHsTb NX B XO-
[le PeLLEHNS FTeHETMYECKMX 3aau.
dopmynmMpoBaThb 3HaYeHNE AeATENIbHOCTU Ye-
NoBeKa B 06/1aCTN FeHETUKIN, CeNeKLnn 1
OMOTEXHONOIMS B Pa3BUTUM CEMbCKOMO XO-
391ACTBa 1 B1ONOrMM KaK HayKW.

Mo3HaBaTeNbHble

Oco3HaBaTb Cebs 4acTbo 60/bLLIONA Lie-
NOCTHOW CUCTEMbI B TON UM NHOW Cle-
pe 4esTeNbHOCTY.

KoMMyHMKaTVBHbIle

dopmmpoBaHme NpeacTaBneHNs 0 KOn-
NEKTVBE Kak 0 Lie/IOCTHOI CUCTEME.

0]0)

P3

P3

16




@0

32 VI3MeHUYMBOCTbL: Hacnea-

CTBEHHast U HEHACNeacT- 830,31
BeHHasA. leHeTuKa 1 300- | p.7.830,31
POBbLE YEN0BEKa.

33 Cenekuus: OCHOBHbIe 832,33
METO/bl N JOCTUXEHUA. p.1.832,33
buoTexHonorua: gocTu-

YKEeHWA 1 NepcrneKTmBbI
pasBUTKA.
34 VITorosass KOHTpO/IbHas 8 15-33

paboTa

KP

17




TemaTnyecKoe nnaHMpoBaHme

Buonorus, 11 knacc ba3oBblil ypoBeHb (34 Yaca, 1 pa3 B Heflesto)
YuebHuk: AracoHosa L.b. n gp. buonorus. Obuwas 6uonorus [TekcT] : ba3oblil ypoBeHb.10 K.:paboyast TeTpab K y4ebHuKy B.A. CruBornasosa,
.B.AracoHoBoli, E.T.3axapoBoli "bronorus. O6was 6uonorus. basosbiii ypoBeHb.10 knacc™ / AragoHosa W.B., Cusornasosa B. ., 3axapoBa E.T. -

Mocksa : poda, 2017.

AragoHoBa W.B. bruonorus. O6was 6uonoruns [TekcT] : 6a3oBbiii ypoBeHb.11 Ki.: paboyas TeTpagpb K yuebHUKY B.W. Cusornasosa. /1.b. AracoHoBoA,

(VT

E.T.3axaposown

Buonorua. O6was uonorus. basosbli ypoBeHb.11 knacc" / AradoHoBa .B. - Mocksa : [ipoda, 2018.

Ne | Ko | CogepxaHue maTepua- | [omalu- MnaHupyemble pe3ynbTaTbl 06y4eHUA Buabl
yp | n- na Hee 3aja- hopmblI
OK | BO Hue MpeameTHbIE MeTanpegMeTHble KOHTPO-
a | va na
co
B
MNepBoe nonyrogme
"naBa 1 Pa3Butue Xun3Hu Ha 3emne (20 4)
1 1 Passutne 6uonorum B | 81 cTp.6-8 | PopMynMpoBaTb OCHOBHbIe  OMpefeneHns, | PerynaTuBHble ®0
[OAapPBUHOBCKUIA  nepu- | p.T.81 yuyeHus, Teopun K. JInHHes, XK. b. Jlamapka, | AHa/IM3MpoBaTb MH(OPMaLMI0 1 (op-
of. Y. JapsuHa. MY/IMPOBaTb BbIBOAbI.
2 1 Pa6ota K. JlnHHes. 9Bo- | 81 Pa3nuyatb runoTesbl BO3HWMKHOBEHWA 4eno- | No3HaBaTesibHble 3T,b
NouMoHHas Teopua XK. | p.T.82 Beka Ha 3emse: KpeauuoHM3M, runortesa ca- | PopmynnpoBaTth BbIBOAbI O MOCTOAHHO
b. lamapka. MOMPOW3BO/IbHOIO  3aPOXAEHUSA KMU3HW, TU- | MEHAIOLWENCS AeNCTBUTENbHOCTU.
3 1 MpeanocbiikKn  BO3HMK- | 83 noTesa CTaLMOHAPHOIO COCTOAHUSA, rnnoTesa | KOMMyHUKaTUBHbIE CP
HOBeHUA YyyeHns Yapnb- | p.T.83 naHcrnepMmmn, Teopuss GMOXMMMYECKOW 3BO- | ToNepaHTHOE OTHOLUEHME K MpeacTaBu-
3a [lapsuHa. nounn. TenaM Apyrux pac.
dopmynmpoBaTb U 0O6BACHATL (PaKTopbl ec-
4 |1 | 3sonoynoHHas Teopus | §4 TECTBEHHOr0 O0TGOpa: HacneACTBEHHas W3- T
Y. NapsuHa. p.T.84 MEHUMBOCTb,  W30NALMA,  MOMYNALMOHHbIE
5 1 Bug: kputepun n cTpyk- | 85,6 BOJIHbI. no
Typa. [Monynsuus Kak | p.7.85,6 Pa3niMyaTb €nocobbl NpucnocobneHns opra-
CTPYKTYpHas  eAuHuMua HM3MOB K OKpY)XaloLLlein cpefe, NpUBOAUTH
BUAa. npuMepbl:  MOKPOBUTENLCTBEHHAA OKpackKa,
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6 Monynaums Kak eguHuua | 87,8
3BO/OLMMN. dakTopsbI | p.T.87,8
3BO/OLMMN.

7 EcTecTBeHHbI 0TOOpP — | §9
rnasHaa gswxyulad cuna | p.7.89
3BONHOLMN.

8 Apantauus opraHm3amos | 8§10
K ycnosusm obutaHus | p.1.810
KakK pesynbTaT [AencTBus
eCTeCTBEHHOr0 oTbopa.

9 BugoobpaszoBaHne  Kak | 811
pesynbTaT 3BOOLMMN. p.T.811

10 CoxpaHeHne MHoroobpa- | 8§12
3UA BMAOB Kak OCHoBa | p.T.812
YCTONYMBOrO  PasBUTUS
onocgepsl.

11- [JokasaTtensctea 3Bonto- | 8§13

12 UMW opraHnyeckoro mu- | p.1.813
pa.

13 PasBuTne  npeacrtaene- | 8§14
HWI 0 npomcxoxaeHun | p.1.814
YKN3HW Ha 3emne.

14 CoBpeMeHHble npea- | 815
CTaBMEHNS O BO3HWKHO- | p.T.815
BEHUM YXU3HW.

15- Pa3BuTne Xn3HK Ha 3em- | 816

16 ne. p.T.816

npefocTeperatoLas OKpacka, MaCKMPOBKa,
MUMUKPUS,, BUOXMMMYecKas aganTaums, u-
3Monornyeckas agantaums, MnoBeAeHYecKas
ajanTtauus; nyTu BMA00OpPa3oBaHMSA: reorpa-
(h1YeCKoe 1 3KON0rMYeCKoe.

Pa3nnuyaTb 3MNOXM W 3pbl PA3BUTUSA XKU3HW Ha
3emne: KpMnTo30i (apxeiickas apa, NpoTepo-
30icKas 3pa), (haHepo3oi (naneo3oickas:
KeMOpWUiA, OpAOBUK, CUMYp, OEBOH, KapOOoH,
nepmb; Me3030liCKas: Tpuac, topa, Men; Kai-
HO30liCKast: ManeoreH, HeoreH, aHTPOMOreH)
dopmMynMpoBaTh A0Ka3aTeNbCTBa 3BOMOLMUN
XXMBOW NpUpoabl B LMUTONOTMM, MONEKYNsp-
HOI 61ONOrNK, CpaBHMUTENLHOM MOPHONOruK,
NaseoHTONOrMK, 3Mbpuonormuun, 6uoreorpa-

Gumn.

T, ®0

T, @0

®0

CP

®0

BTopoe nonyroaune
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17 Fvnotesbl npoucxoxge- | 817 b
HUS YenoBeka. p.1.817
18 MonoxeHne 4yenoseka B | 818,19 T
CUCTEME XXMBOTHOIO MK- | p.T.818,19
pa. OBO/IOLUNS YesioBeKa.
19 YUenoseyeckune pachl. 820 b
p.7.820
20 KoHTponbHas paboTa no | §1-20 T
Teme «Bug».
"naBa 2 OpraHn3mMbl 1 oKpyXarowas cpega (14 v)
OpraHusm 1 cpefa. ko- | 821,22 ®opmynnpoBaTb OCHOBHbIE MOHATUA, CBA- | PerynaTuBHbIle 3T
21 nornyeckme  (aktopbl. | p.7.821,22 | 3aHHbIE C 3KOCUCTEMOWA: 3KONOrMs, akocucte- | CucTeMaTn3npoBaTb  MHAOPMaUMIO 1
ABNOTUYECKME (haKTOpbI Ma, abuoTmyeckme (HaKTopbl, OGUMOTUYECKME | UCNOMb30BaTb €€ B Pas/iNyHbIX cepax
OKpY>XKatoLLeli cpefbl (hakTopbl, aHTPOMOreHHbIe (PAKTOPbI, MPOAY- | HAYKN U XKN3HN.
29 Buotnyeckme  haktopbl | §23 LEeHTbl, peayueHTbl, KOHCYMEHTbI, nuilesble | [lo3HaBaTe/IbHbIe CP
OKpY>KatoLLel cpefpl. p.1.823 CBA3N, XULHNYECTBO, KOHKYpPEeHLMA, napasun- | Mogenmpoeatb BO3MOXKHble peLleHns
23 CTpykTypa 3Kocuctem. | §24,25 TW3M, CUM6MO3, 3KONOTMYECKOE HapyLUeHue, | FnobasibHbIX NPo6sieM. T
MnLLEeBbIE CBA3N. p.7.824,25 | arpoLeHo3bl, Gruoctepa, Hoocthepa. KoMMyHUKaTUBHbIE
KpyroesopoT Belects 1 | 826 dopmynnpoBaTb PO/b XUBbIX OPraHNM3MoB U | KONMEKTUBHO 3aliuiLaTh OKPYXKatoLLLyHo ®0
24- 3HEpruy B 3KocucTemax. | p.1.826 4eNoBEKa B CTAHOBMEHMWN OKPYXKatOLLEN Cpe- | cpeay OT TEXHOreHHbIX (PaKTopOoB.
25 MpUYMHBI YCTOMUMBOCTM Abl.
N CMEHbl 3KOCUCTEM. XapaKTepl/I3OBaTb OCHOBHble  rnobanbHble
BnnaHmne 4enoseka Ha | §27 3Konorn4yeckue I'IpO6J'IeMbI (KI/IC.I'IOTHbIe [0XK- b
26 3KOCUCTEMBI. p.1.827 [N, CMOT, O30HOBble Ablpbl, 3arpA3HeHne K
Buoctepa — rnobansHas | 828,29 nepepacxos npupoAHbIX BOA, 3arpAsHEHVE W T
27- JKocuctema. Ponb  XXu- pT§28’29 NCTOLLEeHnE I'IO‘-IBbI) n I'IyJ'l/l X peLleHns. Bbl-
28 BbIX OpPraHM3MoB B ouo- ABNATb NPUYNHBbI YCTOMYMBOCTU U CMEHDI
chepe' IKOCUCTEM.
29 Buoctepa u uenosek. | 830,31 b
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3T

OcHOBHble  3konoruye- | p.1.830,31
CKue npobnembl coBpe-
MEHHOCTMU.
1 MyTn pelseHuns akonorun- | 832
30
YeCcKnx Npobsiem. p.1.832
31- |2 O606LeHre n3yyeHHOro | 832
32 mMaTtepuana
33- |2 WToroBas KoOHTpO/bHas | 832
34 paboTa.

CP

T, O
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Mpun ohopmieHMM paboyeit Nporpammbl 6bINN UCMOMb30BaHbI CeAYOLLME YCN0BHbIE 0603HAUYEHNS:

3T-3anonHeHve TabnnLbl
KP-KoHTposibHas paboTa

T-TecT

CP- camocTosTenbHad paboTa

b-6ecena

®O-(hpoHTaNbHbIN O0Npoc

PT-paboTta B TeTpase

KP-koHTposibHasA paboTa

NO-nHanBuaYyanbHbIin 0npoc




