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MOACHWTENIbHAA 3ATTNCKA

Mpegnaraemas paboyas nporpamma peannsyeTca nNpyu UCMNob30BaHUM yYebHUKOB «buonorus.
10 knacc» n «buonorua. 11 knacc» Nog pegakumein npogeccopa B. B. MaceyHnka. Mporpamma
cocTaB/ieHa B COOTBETCTBUM C TpeboBaHMAMW K pe3yfibTataM cpefHero obuero o6pasoBaHus,
yTBEPXAEHHbIMU PefepanibHbIM rocyAapCTBEHHbIM 06pa3oBaTe/ibHbIM CTaHAAPTOM CPeLHEro
06ulero obpasoBaHus.

Mporpamma pa3paboTaHa C yYETOM aKTyasibHbIX 3a4ay 00y4eHUs, BOCMUTAHUA U Pa3BUTUA
obyuvatoLymxca. MNMporpamma yumTbiBaeT YCN0BUSA, HEOOXOANMBIE 415 PA3BUTUSA IMYHOCTHBIX Y
MO3HaBaTe/IbHbIX KayecTB 06Yy4atoLLnXCs.

Mporpamma BKAOYaeT 0643aTeNIbHYH0 YacTb Y4e6HOro Kypca, U3N0XeHHY B «puMepHOii
OCHOBHOI 06pa3oBaTeNnbHOM NporpamMmme No 6MONOrMK Ha YPOBHE CpPeAHEro 06LLero
ob6pa3oBaHuMsA» K paccumTaHa Ha 70 yacoB. B nporpamme cofepXXMTCA MPUMEPHbIA NepeyeHb
nabopaTopHbIX U NMPaKTUYeCKMX paboT, He BCE U3 KOTOPbIX 00A3aTe/ibHbl /19 BbINONHEHNUS.
YuunTenb MOXeT BblOpaTb U3 HUX Te, AN NPOBeLeHUsA KOTOPbIX eCTb COOTBETCTBYHOL e YCI0BUA
B LUKOJIE.

OcBOeHMe NporpaMmbl No 6uonoruyn obecneynmBaeT 0BMajeHNe OCHOBaAMU Y4ebHO-
NCCNefoBaTeIbCKOM AeATENIbHOCTU, HayYHbIMU METO4AMU PeLUeHUs Pa3IMYyHbIX TEOPeTUYeCKMX
M NPaKTUYEeCcKMX 3adad.

N3ydeHne 6mMonormm Ha 6a30BOM YpPOBHe OPUEHTUPOBAHO Ha
obecneyeHne obuLe06pa3oBaTeNIbHON N O6LLEKYNbTYPHONW MOATOTOBKM BbIMYCKHUKOB.
Ha 6a30B0OM ypoBHe u3y4yeHune npegmeta «bnonormsa», B 4actu (hOpMMpoBaHna y oby4daroLwmxcs
Hay4YHOro MMPOBO33PEHUSA, OCBOEHMA 06LLeHayYHbIX METOLOB, OCBOEHWNS NMPaKTUYECKOro
NMPUMEHEHMNSA HAYUYHbIX 3HAHWI, OCHOBAHO Ha MeXMNpeAMeTHbIX CBA3AX C npegmeTammn obnactein
eCTECTBEHHbIX,
mMaTemMaTUYeCKMX U TyMaHUTapHbIX Hayk.
Pabouas nporpamMma no 6Mon0rny BKIOYAET CnefytoLine passens:
1 MNosAcHMUTeNbHaa 3anucka.
2. ObLlwasa xapakTepucTuka yyebHoro npefmMeTa ¢ onpefesieHMEM Lefieil 1 3afay ero usyyeHus.
3. MecTo Kypca 61M0n0rMm B y4e6HOM naHe.
4. Pe3ynbTaTbl OCBOEHUSA Kypca 6MONOrMN — JINYHOCTHbIE, NPeAMETHbIE U MeTanpeaMeTHbIE.
5. CofepxaHue Kypca 6uonoruu.
6. MnaHnpyemble pe3ynbTaTbl U3yYeHUs Kypca 6uonoruu.
7. KaneHpapHo-TemaTnyeckoe naaHMpoBaHue.
OBWAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA

B cnucteme ecTecTBEHHO-HAaY4YHOro 06pa3oBaHMsa 6M0N0rMA Kak y4ebHbld nNpeLMeT 3aHMMaeT
BaXXHOe MeCTO B (JOPMUPOBAHUMN: HAYUYHON KapTUHbI MUPa; PYHKLMOHANbHOW TPaMOTHOCTMH,
Heo6Xxo4nMON ANS NOBCEAHEBHOM XW3HW; HABbIKOB 340POBOro 1 6e30NacHOro A1 YenoBeka u
OKpy>KaroLleil cpefibl 06pa3a XMU3HU; 3KOOMMYeCKOro CO3HaHUA; LLEHHOCTHOI0 OTHOLIEHUA K
XXVBOW NpUpoLe W YenoBeKy; CO6CTBEHHON NO3ULMM NO OTHOLIEHUIO K 6UONOTMY€eCKO
nHopMaLun, NoslyvyaemMor 13 pasHbIX UCTOYHMKOB. M3yyeHne 61Monorum cosgaeT yCnoBus
48 hOPMUPOBaHNA Y 00YYaKOLLNXCA UHTEEKTYaNIbHbIX, TPAXAaHCKUX, KOMMYHUKALWOHHBIX U
NH(OPMaLMOHHBIX KOMMETEHLUNA.

W3yyeHune Kypca «buonorusa» B cTapLleid KO Hanpas/ieHHO Ha
peLleHVe cnefyrowmx 3agay:
1) hopmupoBaHme cucTemMbl GUONOMMYECKUX 3HAHUIM KaK KOMMOHEHTa eCTeCTBEHHO-HAay4YHOM
KapTWHbI MUpa;
2) pa3BuUTUE NMYHOCTU 06YyYaOLWMXCA, UX UHTENIEKTYa/IbHOE U
HpPaBCTBEHHOE COBEPLUEHCTBOBaHME, POPMUPOBAHNE Y HUX TYMAHUCTUYECKUX OTHOLLEHWIA 1
3KONIOTNYEeCKM LenecoobpasHOro nosefeHns B 6bITY M TPYA0BOM AeATEeNbHOCTH;
3) BbIpaboTKY NOHMMaHUS 06LLECTBEHHOW NOTPEBHOCTM B pasBUTUM BMONOTUN, a TaKXkKe
thopMMpOBaHME OTHOLLIEHMSA K 6MONOrMK KaK BO3MOXHOI 06/1acTy Oyaylieil NnpakTUYecKom

[eATEeNbHOCTN.



Llenin 6monornyeckoro 06pasoBaHust B CTaplueli WKone GopMynmMpyroTCcs Ha HECKONbKUX
YPOBHAX: rnobasbHOM, MeTanpegMeTHOM, IMYHOCTHOM U NPeAMETHOM, Ha YpOBHE TpeboBaHMi
K pesynbTaTamMm OCBOEHUS COAEPXaHUS NPeaMETHbIX NPOrpamMmm.

FnobanbHble Uenn 6MoNOrMY4ecKoro o6pasoBaHus ABAAKOTCA O0BLWMMK 415 OCHOBHOM M
CTapLUei WKO/Mbl U ONpeAensTCa coumanbHbIMU TPe60BaHUAMU, B TOM YUC/IE U3MEHEHUEM
COLMANIbHOW CUTyauMmn pasBuTUA — POCTOM UH(OPMALMOHHBLIX MePerpy3ok, N3MeHeHnem
XapakTepa 1 cnocoboB 06LLEeHMS 1 coUManbHbIX B3anMOAENCTBUIN (06bEMBI 1 CNOCOObI
NONyYeHUss MHOPMaLMKM NOPOXAAtOT Psif 0COBEHHOCTEN Pa3BUTMSA COBPEMEHHbIX MOAPOCTKOB).
Hanbonee NpoAyKTUBHbIMUW ANS PeLleHns 3afa4y pa3BMTMSA NOAPOCTKa
ABNAIOTCA COLMOMOpanbHaa U UHTENNEKTyaNbHas B3POC/OCTb.

Momumo 3Toro, rnobanbHble Lenu hopMynupyroTcsa ¢ Y4ETOM
pPaccMOTPEHNS BUOOrMYECKOro 06pa3oBaHNs Kak KOMMNOHEHTA CUCTEMbl 06pa3oBaHNs B
LLesIOM, NO3TOMY OHW SIBNSIKOTCA Hanbosiee 06WUMY U COLManbHO 3HAYUMbBIMMU.

C y4éTOM BblilLEHA3BaHHbIX MOAX0A0B rn06anbHbIMU LEensiMm 6MONOrnYecKoro
06pas3oBaHNs ABNSOTCA:

— coymnanmsaymsa obyvarowmxca Kak BXOXAEHNE B MUP KY/bTYpbl U COLMANbHbIX OTHOLLEHWHA,
obecneymBaroLLee BKIKOYUYEHME YUaLLMXCA B TY UAU UHYIO rpynny AM6o 06WHOCTbL — HOCUTeNs
€€ HOpM, LLeHHOCTEl, OpueHTaL Wi, 0CBaMBaEMbIX B NPOLECCe 3HAKOMCTBA C MUPOM XKUBOWA
NPUpPOABbI;
— npunobLieHne K No3HaBaTeNbHOM Ky/bType Kak cucTemMe no3HaBaTeNbHbIX (Hay4YHbIX)
LLEHHOCTEe, HaKOM/IEHHbIX 06LLECTBOM B chepe GUONOTMYECKON HayKW.
MomumMo 3TOro, 6uonornyeckoe 06pasoBaHme Ha CTapLleil CTyneHn Npu3BaHO 06ecrneynTb:
— OpUWEeHTaUUI0 B CUCTEME STUYECKNX HOPM M LLEeHHOCTEM OTHOCMTE/IbHO METOA0B,
pe3ynbTaToB U AOCTMXKEHWI COBPEMEHHON GMONOTMYECKON HayKW;
— pas3BuMTME NO3HABATE/IbHbIX Ka4yeCTB IMYHOCTM, B TOM YMC/e NO3HABATENbHbIX NHTEPECOB K
N3yYeHuo 06X BMOOrNYECKUX 3aKOHOMEPHOCTER 1 caMOMY MpOLeccy HayYHOro No3HaHus;
— OB/lafeHMe yuebHO-N03HaBaTeIbHbIMW W LLEHHOCTHO-CMbIC/I0BBIMU KOMNETEHTHOCTAMU A/
(hopMMPOBaHMS NO3HaBaTe/IbHON 1 HPABCTBEHHON Ky/NbTypbl, HAYYHOr0 MUPOBO33PEHMSA, a
TaK)Xe MeToA0N0rnein 6MONOrMYecKOro sKCNepMMEHTa M 3/IEMEHTapPHbLIMU MeTo4aMm
OM0N0rNYECKNX NCCNeA0BaHN;
— (hopMMpPOBaHME IKONOTMYECKOr0 CO3HAHMSA, LLEHHOCTHOIO OTHOLIEHMWS K XXWBOW MpUpoae u
4esioBeKy.

MECTO KYPCA BNONTIOITM B YYEBHOM MJTAHE

KonnyecTBo 4acoB, 0TBOAMMOE Ha M3y4yeHWe GUONOrUN B CTapLUeli LWKOe, 3aBUCUT OT
y4ebHOro nnaHa yTBepXAeHHOro obpasoBarte/ibHOM opraHu3sauneid. JaHHas paboyas nporpamMmma
paccumTaHa Ha npoBegeHMe 1uaca KNacCHbIX 3aHATUI B HEAEeN0 Mpu U3yvyeHun npegmeTa B
TeyeHue AByx neT (10 u 11 knaccol). Obuiee YnCcno y4ebHbIX YacoB 3a 2 roga 06y4yeHus
cocTaBnset 70 4, n3 HMx 35 4 (1 4 B Hegento) B 10 knacce, 35 4 (1 u B Hegento) B 11 Knacce.

Kypcy 61onorum Ha cTyneHu cpefHero obwero o6pasoBaHua npegLlecTByeT Kypc 61Monoruu,
BK/IIOYAOLLNIA 31eMeHTapHble CBefeHMs 06 OCHOBHbIX B6MON0Ornyecknx obbLektax. CogepxaHue
Kypca 61onorny B OCHOBHOW LUKONE, CAYXXUT OCHOBOM ANS U3YUYeHUS 06LWMX 6MONOrMYeCcKnx
3aKOHOMEpHOCTEN, TeOpuiA, 3aKOHOB, FMNOTE3 B CTapLUel LWKone, rae 0coboe 3HaYeHue
npuobpetaroT
MUPOBO33pPEHYECKME, TEOPETUYECKMNE MOHATUSA.

TakuM 06pa3oM, cogepxaHue Kypca 6Monorum B cTaplueli wkosne, 60see NOAHO pacKpbiBaeT
o6Lyme 61uonormyeckme 3aKOHOMePHOCTKW, NPOABNSAIOLLMECA HA Pa3HbIX YPOBHAX OpraHu3auunm
YXMBOI Npupoapl.

PE3Y/IbTATbl OCBOEHUNA KYPCA BNOJTOT NI

[eaTenbHOCTb 06pa3oBaTeNIbHOr0 yupexaeHus obuiero o6pasoBaHus B 06yYeHUN 61M0N0rm
B CpeAHeli (NONHOM) WKoO/e JO/MKHA OblTb Hanpas/ieHa Ha AOCTVKEHME 06yYatoLWwMMunCs
CneayroLwmnx MTMUYHOCTHbIX pe3y/ibTaToB:



1) peanu3saymm 3TUYECKMX YCTAHOBOK MO OTHOLUEHUIO K 6MOIOTMYECKUM OTKPbITUAM,
nccnefoBaHUAM U UX pe3ynbTaTtam;

2) NPU3HAHNS BbICOKOMW LLEHHOCTW XXWU3HW BO BCEX €€ MPOSBNEHUAX, 340POBbA CBOEr0 U APYrux
Naen, peannsaunm ycTaHOBOK 3[0p0BOr0 06pasa XU3HMU;

3) chopmmupoBaHHOE™ Mo3HaBaTe/IbHbIX MOTUBOB, HarpaBNeHHbIX Ha Moy4YeHre HOBOro
3HaHWs B 06n1acTn 6Monornn B cBA3M ¢ 6yayLle NPoheCCUOHaNbHOM AeATENbHOCTbIO UK
ObITOBbIMM NPO6/iIEMamMu, CBS3aHHbIMU C COXPaHEHNEeM COGCTBEHHOIO 340P0BbS U
3KO/I0TMYECKOn 6e30nacHoOCTHU.

MeTanpegMeTHbIMU pe3y/ibTaTaMn OCBOEHMUS BbIMYCKHUKaMUK CTapLUeid WKoAbl 6a30BOro
Kypca 61onorun SBNsSOTCS:

1) oBnasieHve COCTaBNAKOLWMMM UCCIE[0BATENNICKON N NPOEKTHOW AeATeNbHOCTM, BK/OYas
YMeHUs BULETb NPOo6/eMy, CTaBMTb BOMPOCHI, BbIABUTaTh FMNOTe3bl, AaBaTb Onpese/eHuns
MOHATUAM, KnaccuuumnposaTtb, HabAaTb, MPOBOAUTL IKCMEPUMEHTbI, AeNaTb BbIBOAbI U
3aK/I0YeHNs, CTPYKTYpUpoBaTb Matepuas, 06bACHATL, 40Ka3blBaTh, 3aliMLLaTb CBOU UAeW;

2) yMeHusa paboTaTb € pa3HbIMU UCTOYHUKaMU GMONOrMYECKON MH(OPMaLUK: HaXO4UTb
610M10rMYecKyt0 MH(HOPMAaLUIO B Pa3/IMUYHbIX UCTOYHUKAX (TeKCTe yyebHUKa, Hay4Ho-
nonynspHon nutepaTtype, 6UONOrMYECKMX CNOBAPAX M CNPaBOYHUKAX), aHAIM3MPOBaTh U
OLleHUBaTb MH(opMaLmMio, NpeobpasoBbiBaTb UHHOPMALUIO 13 OAHOW (hOpMbI B APYrYIO;

3) cnocobHOCTb BbIOMpPaTh LeNeBble M CMbICIOBbIE YCTAHOBKM B CBOMX AENCTBMAX M NOCTYMNKax
MO OTHOLUEHUIO K XXMBOW NpUpoAe, CBOEMY 340POBbIO U 340POBLI0 OKPYXKatoLUX;

4) yMeHUs afieKBaTHO UCMNO/b30BaTh peyeBble CPeAcTBa AN AUCKYCCUMM U apryMeHTauumn cBoei
no3nLMmn, CpaBHUBATbL pa3Hble TOYKY 3PEHUSA, aprYMEHTMPOBATL CBOKD TOUKY 3peHWs, oTCcTamBaThb
CBOIO NO3ULMNIO.

MpeaMeTHbIMW pe3ynibTaTaMn 0CBOEHUSA BbIMYCKHUKaMW CTapLUuei LWKOoNbl Kypca

ovonorny 6a30BOro ypoBHS ABNAOTCA:

B nosHaBaTenbHOW (MHTeNNeKTYyanbHON) chepe:

1) xapakTepucTunka cofepXxaHuns 61Monormyecknx Teopuii (KneToyHas, 3BOMOLUOHHAA Teopus
[apsuHa); yuyeHns BepHackoro o 6uocdepe; 3akoHOB MeHzens, 3aKOHOMepPHOCTeW
N3MEHUYMBOCTY; BKNAaAa BblAAKOLLNXCA YUYEHBIX B pa3BuTME OBUOMOrMYECKON HayKW;

2) Bblie/leHNe CYLLeCTBEHHbIX NPU3HAKOB GUONOrMYECKNX 06bEeKTOB (KNETOK: pacTUTENIbHbIX U
XWBOTHbIX, LOSAEPHbIX U AAEPHbIX, MNOMIOBbIX U COMAaTUYECKUX; OPraHU3MOB: OA4HOK/IETOYHbIX U
MHOTOK/IETOYHbIX; BMA0B, 3KOCUCTEM, 6Moctepbl) M npoueccoB (06MeH BeLLecTB, PasMHOXEHME,
[eneHve KneTku, oniof0TBOPeHNe, feCTBNE NCKYCCTBEHHOIO M eCTECTBEHHOI0 0T60POB,
(hopmMupoBaHme NpMcnoco6eHHOCTH, 06pa3oBaHNe BUAOB, KPYrOBOPOT BELLECTB U
npespaLleHus

3Heprum B sKocucTemax u buochepe);

3) 06bACHEHME posiM 6MOOrMK B (HOPMUPOBAHUN HAyUYHOrO MUPOBO33PEHNUA; BKNasa
6MoNornyecknx Teopuii B hOPMUpPOBaHNE COBPEMEHHONW €CTECTBEHHO- HAYYHOW KapTWUHbI MUPa;
OTPULATENIbHOTO BUSHUA ankorons, HUKOTUHA, HAPKOTUYECKMUX BELLeCTB Ha pasBuTue
4esl0BeKa; BAUAHUA MyTareHOB Ha OpraHu3m 4efioBeKa, 3KO0MMUYeCKUX PaKTopoB Ha
OpraHu3Mmbl; MPUYMH 3BOOLUN, U3MEHAEMOCTY BUAOB, HapYyLUEHWI Pa3BUTUS

OpraHnM3MoB, HacneACTBEHHbIX 3a60neBaHNi, MyTaluii, yCTOWYMBOCTU U CMEHbI 3KOCUCTEM;

4) npuBefeHne [0Ka3aTeNbCTB (apryMeHTanmsa) eAuHCTBA XUBOW N HEXMBOW MPUPOAbl, POACTBA
YXUBbIX OpPraHn3MoB; B3aMMOCBSi3eli OpraHu3MOoB N OKpYyXKatoLel cpefbl; HE06X0AMMOCTH
COXpaHeHns MHOroo6pasns BUAOB;

5) ymMeHVe nonb3oBaTbCA 6GUONOrMYECKO TEPMUHOMOTEA N CUMBOJIUKOM;

6) pelweHne aneMeHTapHbIX 6MOMN0rMYeCcKMX 3afay; cocTaB/ieHNe 3/1IEMEHTAPHbIX CXEM
CKpeLLBaHNA 1 CXeM NepeHoca BELLECTB M 3HEPTUM B aKOcUcTemax (Lenu nuTaHus);

7) onucaHme ocobeil BUAOB N0 MOPHONOrMYECKOMY KPUTEPUIO;

8) BblIsiBNEHNEe N3MEHUYMBOCTU, NPUCNOCO6/IEHNIA OPraHN3MOB K cpefie 06UTaHUs, UCTOYHMUKOB
MyTareHoB B OKpYy>KatolLeil cpefe (KOCBEHHO), aHTPOMOTreHHbIX U3MEHEHUI B 3KOCKUCTEMax
CBOE MECTHOCTU; U3MEHEHWIA B 3KOCMCTEMaxX Ha 6MOMOrMYECKUX MOAENsX;



9) cpaBHeHME BMONOTNYECKUX 06BEKTOB (XMMUUYECKNIA COCTAB Te/ XMBOW U HEXUBOM MPUPOAHI,
3apojblll YenoBeka W ApYrux MAeKOnuTaroLwWwmx, NpupoLHble 3KOCUCTEMbI U arpO3KOCUCTEMbI
CBOEi MECTHOCTW), NPOLECCOB (eCTECTBEHHbIA N UCKYCCTBEHHbIW OT6OPLI, NOM0BOE M Becrnonoe
pasMHOXeHUSA) U POPMYIMPOBKA BbIBOLOB Ha OCHOBE CpPaBHEHWS.
B LEeHHOCTHO-0pUeHTaLOHHON ciepe:
1) aHann3 1 OLeHKa Pas/InyHbIX TMNOTE3 CYLWHOCTUN XXMU3HWN, MPOUCXOXKAEHWE YenoBeKa U
BO3HWKHOBEHMWE XXUW3HW, rN06a/bHbIX 3KOOMMYeCcKUX Npobsiem n nyTeid UX peLleHus,
NnocneAcTBU COOCTBEHHOWN AeATEeNbHOCTU B OKPYXKatoLwel cpefe; 6Monornyeckonn nHpopmauum,
nosy4yaemon M3 pasHbIX UCTOYHMKOB;
2) OLEeHKa 3TUYECKMX aCNeKTOB HEKOTOPbIX MCCNeA0BaHWiA B 061acT BMOTEXHOOMNN
(KnoHMpoBaHWe, NCKYCCTBEHHOE ONN0LOTBOPEHME, HaMpaB/ieHHOe U3MEHEHNE reHOMa).
B chepe TpyLoBOI LeSATeNbHOCT U: OBNafeHNe YMEHUAMMN 1N HaBblKaMu NMOCTaHOBKU
610N0rNYECKNX IKCNEPUMEHTOB N 0OBACHEHUS UX Pe3yNbTaToB.
B cthepe husnyeckoii gesTenbHOCTN: 060CHOBaHWe 1 CO6M0AeHNE Mep NPOPUNIaKTUKN
BUPYCHbIX 3a60/1eBaHWiA, BpeLHbIX NPUBbIYEK (KypeHue, ynoTpebneHne ankorons, HapkomaHus);
npasu/ NOBEAEHUS B OKPYXaloLel cpeje.

1

NMNAHVWPYEMBbBIE PE3Y/IbTATbl OCBOEHWA MPEAMETA BMONOTIMIN B
10-11 KNACCAX HA BA3OBOM YPOBHE

JTINYHOCTHbIE pe3ybTaTbl 0CBOEHUS OCHOBHOW 06pa3oBaTesibHOM
nporpaMmmbl 4O/KHbI OTpaXKaTb:

1) pOCCUICKYIO TpaXXAaHCKYI WAEHTUYHOCTb, NAaTPUOTU3M, YBaXKEHUE K CBOEMY
Hapo4y, YyBCTBa OTBETCTBEHHOCTW nepes PoauMHOW, ropaocTu 3a CBOM Kpai, CBOHO
PoavHy, NpoOLL/IOe N HACTOsALLee MHOIOHaLMOHANbHOIo Hapoga Poccum, yBaxeHue
rocyfapCTBeHHbIX CMMBONOB (repb, gnar, ruMH);
2) TpaXAaHCKyH Mo3nLUi0 KaK aKTUBHOIO M OTBETCTBEHHOIO Y1eHa POCCUMIACKOr0
obLiecTBa, 0CO3HaOLLEr0 CBOM KOHCTUTYLMOHHbIE NpaBa U 0683aHHOCTH,
yBa>karoLLero 3akoH 1 nNpaBonopsafoK, obnajaroLiero YyBCTBOM COGCTBEHHOIO
JOCTOMHCTBA, OCO3HAHHO NPUHMUMAKOLWEro TPagULMOHHbIE HALMOHA/bHbIE U
obLieyenoBevyeckme rymaHUCTUYeCKNE U JeMOKpaTUYecKne LeHHOCTH;
3) rOTOBHOCTb K Cy>XeHUto OTeyecTBY, ero 3awuTe;
4) c(hOpMMPOBAHHOCTb MUPOBO33PEHNSA, COOTBETCTBYHIOLLETO COBPEMEHHOMY
YPOBHIO pPa3BMTUA HayKW U 06LLECTBEHHOW NPaKTUKW, OCHOBAHHOIO Ha guanore
KY/NbTyp, a TakXe pas/inuyHbiX (hopm 06LECTBEHHOr0 CO3HAHUA, 0CO3HAHWe CBOEro
MecTa B NOMIMKYbTYPHOM MUPE;
5) cthOpMMPOBAHHOCTb OCHOB CaMOpPa3BUTUA M CaMOBOCMNUTaHUA B COOTBETCTBUUN C
06LLeYeNn0BEYECKMMUN LLeHHOCTAMMY 1 neanamum rpaxgaHckoro o6uiecTsa;
FOTOBHOCTb M CNOCOOHOCTb K CAMOCTOATE/IbHOW, TBOPUYECKOM U OTBETCTBEHHOWA
LeATeNnbHOCTH;
6) TonepaHTHOe CO3HaHMe N NoBeAeHUe B MOMINKYNbTYPHOM MUpe, FTOTOBHOCTb U
CNOCOGHOCTb BECTU AMAaNor ¢ ApyrumMun N0AbMWU, LOCTUTATb B HEM
B3aMMOMOHMMaHUA, HaXO4WUTb 06LLMe Lenn U COTPYAHNYATb 415 UX LOCTUXEHUS;
7) HaBbIKM COTPYAHNYECTBA CO CBEPCTHUKaMM, AeTbMMW MNajLlero Bo3pacTa,
B3pOC/NbIMM B 06pa3oBaTe/ibHOM, 06LWECTBEHHO MOJ/IE3HOM, Y4YEBHO-
nccnefoBaTenbCKOM, NPOEKTHOW M APYTruX BUAax LeATENbHOCTHU;
8) HpaBCTBEHHOE CO3HaHWe W NOBeJeHMe Ha OCHOBE YCBOEHUS 06LLeYe0BeYECKNX
LLeHHOCTEMN;



9) roTOBHOCTb U CNOCOGHOCTL K 06pa3oBaHuUI0, B TOM YuKc/e caMoobpa3oBaHuto,
Ha NPOTSXKEHWUN BCEW XKM3HWU; CO3HATE/IbHOE OTHOLIEHWE K HENPEPbIBHOMY
06pa3oBaHMNIO KaK YC/OBUKO YCMNELWHOW NpoecCnoHanbHOW 1 06LEeCTBEHHOW
[eATeNbHOCTY;

10) scTeTMYECKOe OTHOLLUEHME K MUPY, BKAOYAsA 3CTETUKY ObiTa, HAYYHOIO U
TEXHWYEeCKOro TBOpYECTBa, CNopTa, 0OWEeCTBEHHbIX OTHOLIEHWU;

11) NnpuHATME N peanmn3aLmnio LEeHHOCTEN 340pPOBOro 1 6e30nacHOro obpasa Xn3Hu,
noTpe6HOCTM B ()M3MYECKOM CaMOCOBEPLUEHCTBOBAHUN, 3aHATUAX CNOPTUBHO-
03[0POBUTE/IbHON [esATeNbHOCTbIO, HENPUATME BPEAHbIX MPUBBLIYEK: KYPEHUS,
ynoTpe6/ieHNs ankorons, HapKOTUKOB;

12) 6epexkHoe, OTBETCTBEHHOE M KOMMNETEHTHOE OTHOLWEHNE K PU3NYECKOMY U
MCUXO0NIOrMYECKOMY 340POBbIO, KaK COOCTBEHHOMY, TaK M ApYrux ntoaen, ymeHue
OKasblBaTb NEPBYI0 MOMOLLb;

13) oco3HaHHbIN BbIGOP OyayLleid Npodeccnn 1 BOSMOXHOCTEN peanniaynm
COOCTBEHHbIX XXW3HEHHbIX M/1aHOB;

OTHOLUEHMe K NPOJPEeCcCUOHaNbHON AeATeNIbHOCTM KakK BO3MOXHOCTM yyacTus B
PELLUEHNN NINYHBIX, 0OLLECTBEHHbIX, FOCYAapCTBEHHbIX, 06U eHaLMOHaNbHbIX
npobnem;

14) cthOpMUPOBAHHOCTb 3KO/TOTMYECKOr0 MblILLIEHNS, MOHUMAHNUA BANSHUS
COLManbHO-3KOHOMMUYECKMNX NPOLLECCOB Ha COCTOSIHME MPUPOAHON U cOLManbHOW
cpefbl; NpUo6peTeHUe OMnbiTa 3KON0ro-HanpaB/feHHOW AesATeNbHOCTU;

15) 0TBETCTBEHHOE OTHOLWIEHME K CO3[4aHMNI0 CEMbW HAa OCHOBE OCO3HAHHOIO
MPUHATUA LEHHOCTEN CEMENHOMN XKXU3HMN.

MeTanpegMeTHbIe pe3ynbTaTbl OCBOEHMSA OCHOBHOIM 06pa3oBaTe/IbHOM
nporpamMmmbl A4O/DKHbI OTpaXaTb:

1) yMeHMe caMOCTOATENIbHO ONpefensTb Uuenn AeATeNlbHOCTU U COCTaBNATb NaHbl
AeATEeNbHOCTN; CaMOCTOATENIbHO OCYLWEeCTBNATb, KOHTPONMPOBaTbL U
KOPPEKTMPOBaTb AeATEIbHOCTb; UCMOb30BaTh BCE BO3MOXHbIE pecypchl Ans
[AOCTVXKEHMA MOCTaBNEHHbIX LieNeil n peanusaunmm nnaHoB AeATe/IbHOCTHU;
BblIOMPaTb YCMeWHble cTpaTermm B pa3fiMyHbIX CUTyaLmUsX;

2) yMeHMe NpoAyKTMBHO 06WaThCqd M B3aMMOAEeNCTBOBaTL B NPOLECCE COBMECTHOWA
AeATENbHOCTUN, YUMTbIBATh NO3ULUN APYTMX YYACTHUKOB AEATE/IbHOCTH,
3(h(heKTUBHO paspellaTb KOHMPANKTHI;

3) BnajeHne HaBblkaMy NO3HaBaTe/IbHON, YYebHO-UCCNe[0BaTeIbCKON 1
MPOEKTHON AeATeNbHOCTU, HaBblKaMWN pa3peleHnss Npobiem; cnoco6HOCTb U
FTOTOBHOCTb K CAMOCTOATE/IbHOMY MOUCKY MeTOZ0B peLleHns NpakTUyYecKnx 3agad,
NPUMEHEHWNIO Pa3NNYHbIX METOA0B MO3HAHUS;

4) TOTOBHOCTb U CNOCOBGHOCTb K CAMOCTOATENbHON MH(OPMaLMOHHO-
no3HaBaTe/lbHOW AeATeNbHOCTU, BafleHNe HaBblKamMun NONyYeHUs HeoBX04MMOMN
MHopMaLmMM 13 cnoBapeit pasHbiX TUMOB, YMEHWE OPUEHTUPOBATHLCA B pa3fIMUHbIX
MCTOYHMKAX UHOPMAaLUMN, KPUTUYECKN OLEHMBATb U MHTEPNPETUPOBaTb
NHOpMaL Mo, NoyvyaemMyto U3 pasiInyHbIX UCTOYHUKOB;

5) yMeHMe ncnonb3oBaTb CpeAcTBa MHPOPMALMOHHBIX Y KOMMYHUKALWUOHHbIX
TexHonoruni (panee - MKT) B pelleHNN KOFTHUTUBHBLIX, KOMMYHWUKATUBHbIX U



OpraHu3aLnOoHHbIX 3aday ¢ cobnoaeHnem TpeboBaHNn 3ProHOMUKN, TEXHUKK
6e30MacHOCTW, TUTMEHbI, PECYPCOCOEPEXKEHMNS, MPABOBbIX U 3TUYECKNX HOPM,
HOPM MHQOpPMaLNOHHO 6e30NacHOCTY;

6) yMeHMe onpeaensaTb Ha3HauYeHMe N PYHKUUN Pa3NNYHbIX COLMANbHbIX

MHCTUTYTOB,

7) yMEHME CaMOCTOSITENIbHO OLeHWBaTb U NMPUHUMATbL pPeLleHns, onpeaenswoLyne
cTpaTerunto NoBeAeHNs, C y4eToM rpaxKaHCKMX M HPABCTBEHHbIX LLEHHOCTEN;

8) BnageHune A3bIKOBbIMY CPeACTBaMU - YMEHME SCHO, TOTMYHO U TOYHO M3naraThb
CBOIO TOYKY 3peHUs, UCNOMb30BaTb afieKBaTHbIE A3blKOBble CPE/ACTBA;

9) BnajieHWe HaBblKaMW NO3HaBaTeNbHOW pPedreKCUN KaK 0CO3HaHUA
COBepLUaeMbIX AeACTBUIA N MbICIUTE/IbHbIX MPOLECCOB, UX Pe3ynbTaToB U
OCHOBaHWIA, TpaHuL, CBOEro 3HaHWA U He3HaHWs, HOBbIX NO3HaBaTe/bHbIX 3aAay U

CpeacTB UX AOCTMIKEHMUS.
MpeamMeTHbIe pe3y/ibTaTbl OCBOEHUSA npeameTHon obnactn «bUONTOTNA»

TpeboBaHUs K pesysibTaTam

ocsoeHus OOTI
COO (I'ocC C00)
ChOpMUPOBAHHOCTHL OCHOB
LLe/IOCTHOW Hay4HON
KapTWUHbI MUPa;
(hopMupoBaHue
MOHUMaHWA B3aMMOCBSI3U
1 B3aMMO03aBNCMMOCTM
eCTECTBEHHbIX HayK;
ChOPMUPOBAHHOCTb
NMOHUMAHUA BAUAHUSA
eCTeCTBEHHbIX HayK Ha
OKpyXatoLlyto cpeny,
3KOHOMUYECKYHO,
TEXHONOTMYECKY10,
CoLManbHY N 3TUYECKYHO
chepbl 4eATENbHOCTM
yesioBeka;
co3faHue ycnosui ans
pasBUTUSA HaBbIKOB
y4eB6HON,NPOEKTHO-
nccnenoBaTesbCKoMm,
TBOPYECKOWA
[eaTeNIbHOCTN, MOTUBaLUN
obyuvarowmxcs K
CamopasBUTHIO:
ChOPMUPOBAHHOCTb
YMeHWIA aHann3mpoBatb,
OLeHMBaTb, NPOBEPATb Ha
[OCTOBEPHOCTb U
06006L1aTb Hay4HYHO
NH(OopmaLuio;
ChOpMUPOBAHHOCTb
HaBblKOB 6e30MacHoiA
paboThbl BO Bpems

YTOYHEHHbIE N KOHKPETU3NPOBaHHbIE NAaHUpyeMble pe3y/ibTaTbl
OCBOEHMS yuyebHOro npeamerta

BbINyCKHMK Ha 6a30BOM YPOBHE Hay4Yn T Cs:

pacKpbiBaTb Ha MpumMepax poJb ounonornn B (*)OpMVIpOBaHVII/I

COBPEMEHHOM Hay4yHOW KapTWHbI MWUpa W B MPAKTUYECKO
AeATeNbHOCTW Nioaei;

MOHMMATb W OMWCbIBATb B3aWMOCBA3b MEXAY ECTECTBEHHbIMU
Haykamu:  Guonorveir,  GU3MKOWA,  XUMWENR;  ycTaHaBNMBATb

B3aMMOCBSI3b MPUPOLHbIX ABMEHWIA;
NMOHMMAaTb CMbIC/l, pa3nnyaTb W OMNWUCLIBaTb CUCTEMHYH CBSi3b
mexay CHOBOMONaralWUMN  6MONOTUYECKUMMN  MOHATUAMMN:
«KNeTKa», «OPraHn3m», «Buf», «3Kocuctema», «buocgepar;
MCNOMb30BaTb OCHOBHbIE METOAbl Hay4YHOro MO3HAaHWA B Y4YeOHbIX
6MONOrMYECKNX WCCNeaoBaHMAX, MPOBOAUTL IKCMEPUMEHTHI
N3YUYEHN0 OUONOrMYECKUX O6BLEKTOB U  SIBMIEHWIA, OOBACHATH
pe3ynbTaTbl 3KCMNEPUMEHTOB, aHanu3upoBaTb WX, (OPMYIMpoBaTb
BbIBO/b;
(hopmynupoBaTb  runoTesbl  Ha  OCHOBaHWWM  NpPeLNOXXEHHOW
6VM0N0OrNYecKon nHGpopMauum n npegnaratb BapuaHTbl MPOBEPKYU
rmnoTes;
CpaBHMBATb GMONOrnYeckne 06BLEKTbI MexAy c060i No 3afaHHbIM
KpUTepusaM, fenatb BbIBOAbI WM YMO3aK/IOYEHWS Ha OCHOBE
CpaBHeHuS;
060CHOBbIBaTb €4MHCTBO >KWMBON W HEXMBON NpPUPOAbI, POACTBO
XXWUBbIX OPraHW3mMoB, B3aMMOCBSI3Y OPraHU3MOB U OKpYXXatoLiein
cpeabl Ha OCHOBE GUONOrNYECKNX TEOPUIA;
NpVMBOAMTL MPUMeEPbl BELLECTB OCHOBHbLIX FPYnn OpraHMYecknx
COefMHEHNI KneTKn (6eNnKoB, >XMPOB, YrNeBOAOB, HYKIEMHOBbIX
KNCNoT);

pacnosHaBaTb KNeTKu (MPOKapuoT W 3yKapuoT, pacTeHwul
XXMBOTHbIX) MO OMWCAHMID, Ha CXEMaTUYECKUX WN300paxKeHUsX;
yCTaHaB/MBaTb CBA3b CTPOEHWA W (PYHKLWIA KOMMOHEHTOB KNETKM,
060CHOBbIBaTb MHOr006pasme KeTok;
pacno3HaBaTb MONYNAUUIO W OGUONOTMYECKMIA BUL MO OCHOBHbLIM
npu3HaKam;

no



MPOeKTHO-
nccnenoBaTeNibCKom u
3KCNEepPUMEHTaNbHOA
[esATeNbHOCTH, Npu
NCMNoNb30BaHUN
nabopatopHoro
060pyfoBaHms.
MpegMeTHblE pe3ynbTaThl
N3yyeHNs npeameTHOM
obnactu "Buonormna’
BK/OYAKOT pe3y/ibTaTbl:
1) chopmMmMpOBaHHOCTb
NpeAcTaBNEHNIA O PONU W
mMecTe 6uonorun B
COBPEMEHHOW Hay4HO
KapTuHEe MuUpa;
NMOHUMaHWe ponu 6uonormm B
(hopMMpoBaHUN Kpyrosopa u
(hYHKLWOHANbHO
rPamMoTHOCTM YenioBeKa A
PeLUEHNS MPaKTUUYeCKMX
3ajau;
2 )BnageHune
OCHOBOMO/AratLLMum
MOHATUAMU 1
npeAcTaB/IEHNAMU O XXWUBOM
npupoze, ee ypoBHEBO
opraHusauumn v 3aBoNLUNK;
YBEPEHHOe NO0Nb30BaHMe
610N0rnYecKo
TEPMUHONOTMEN 1
CUMBOJINKOM;
3) BnafeHne 0CHOBHbIMMU
MeTOo4aMy Hay4yHOoro
MO3HaHUSA, UCMO/b3YeMbIMU
npy 61MONOrNYECKNX
nccnefoBaHMAX XMBbIX
06bEKTOB M 3KOCUCTEM:
onucaHue, N3MepeHue,
npoBefeHne HabNOAEHWA;
BbISIBIEHNE N OLEHKa
aHTPOMNOrEHHbIX N3MEHEHWUI B
Npupoae;
4) chOpMUPOBAHHOCTb
YMEHUA 06BACHATD
pesyfnbTatbl 6UOOrNYECKNX
9KCMNEPUMEHTOB, peLuaTtb
3/IeMeHTapHble
oGuonornyeckme 3agauu;
5) cthopMMpPOBaAHHOCTb
COOCTBEHHON NO3ULMK NO
OTHOLLEHNIO K

onucbiBaTb (PEHOTUN MHOTOKNETOYHbIX PACTEHWMW U XKWUBOTHbLIX MO
MOP(ONOrMYeCKOMY KPUTEPHUIO;

00BACHATL MHOroobpasve OpraHM3mMoB, MPUMEHSS 3BOHOLVOHHYIO
Teopuio;

KnaccugpumumposaTtb 61Monornyeckne 06bLEKTbI HA OCHOBAHWUW OLHOI0
WA HECKONMIbKMX CYLLECTBEHHbIX MPU3HAKOB (TUMbl NUTaHWUS,
Crnocoobbl AbIXaHWUA N Pa3MHOXEHUSA, 0COOEHHOCTU Pa3BUTUA);
06DBACHATHL MPUYNHBI HACNELCTBEHHbIX 3a60/1€BaHUM;

BbISIB/IATb M3MEHYMBOCTb Y OPraHu3mMoB; OOBACHATb NPOSBAEHUE
BMAOB W3MEHYMBOCTMU, UCMONb3Ys 3aKOHOMEPHOCTU W3MEHUYMBOCTH;
CpaBHWBATb HAC/eCTBEHHYIO W HEHACNeACTBEHHYIO U3MEHYNBOCTD;
BbISIBNATL MOP(ONIOrnyeckne, (U3MON0rmMyeckne, noBefeHYecKme
ajantauuMum  OpraHusmMoB K cpefe 00MTaHWA W [AelCTBUIO
3KONOrn4yecknx (HakTopos;

COCTaBNATb CXEMbl MepeHoca BelecTB W 3HepruuM B 3KOCUCTeMe
(uenn nuTaHus);

NMPUBOAMUTH [0oKa3aTenbCcTBa Heo6XoANMOCTH coXpaHeHus
bnopasHoo6pasns  A4ns  yCTOMYMBOrO  pasBUTUS U OXpaHbl
OKpY>KatoLLel cpeabl;

OLUEHMBATb AOCTOBEPHOCTb 6MONOrNYecKol NHopMaLuu,
MOMYYEHHOW M3 pasHbIX WCTOYHMKOB, BbIAENATb HEOO6XOAUMYHO
MHOPMaLMO 418 UCMOMb30BaHNA ee B YYeOHON AeATefIbHOCTU W
PeLeHNN NPaKTUYeCcKMX 3ajay;

npeAcTaBnATb  GMONOTMYECKYD WH(poOpMauuto B BUAE TEKCTa,
Tabnuubl, rpaduka, guarpammbl W fefatb BbIBOAbI Ha OCHOBAHUU
npeAcTaBNeHHbIX AaHHbIX;

OLEeHMBATb PO/b AOCTUXKEHWUIA TEHETUKM, Cenekummn, 6MoTeXHONOrnn
B MPaKTUYECKON [LeATe/IbHOCTM Ye/ioBeKa U B COOGCTBEHHOW XU3HU;
00BbACHATL HeratMBHOE B/MAHWE BeLlecTB (a/ikoronf, HUKOTUHA,
HapKOTMYeCKNX BELLECTB) Ha 3apO/blLLeBOe Pa3BUTUE YeNOBEKa;
06BACHATbL MOCNEACTBUA BNUAHUA MYTareHos;

06BACHATL BO3MOXHbIE MPUYUHBI HacNeACTBEHHbIX 3a60/1eBaHUN.

BbINYCKHMK Na 6a30B0M YPOBHE NONYYNT BOSMOXKHOCTb HAyYNTbCA:

faBaTb Hay4yHOe 0ObsCHEHWe 6uonornyeckmm akTam, npoueccam,
ABNIEHNAM, 3aKOHOMEPHOCTSAM, WCNONb3ys OUONOrMYecKne Teopuu
(KNeTOuHYl, 3BOMKOLIMOHHYK), YdyeHuMe 0 OGuocdepe, 3aKOHbI
HacnefCTBEHHOCTU, 3aKOHOMEPHOCT Y U3MEHYMBOCTH;
XapakTepu3oBaTb COBPEMEHHble  HanpaBleHns B  pasBUTUM
ononoruu;

OMuCbIBaTb WX BO3MOXXHOE UCMOMb30BaHMe B MNPaKTMUYECKOM
AesTeNbHOCT!;

CpaBHMBaTb CMOCO6LI AeNeHNs KNeTKN (MATO3 1 Meiio3);

pewaTb 3ajayn Ha NocTpoeHne hparmeHTa BTopoi uenn AHK no
npeano>keHHomy dparmeHTy nepsoit, PHK (MPHK) no yuyacTky
AHK;

pewaTb 3ajayn Ha onpeAeNneHne KoiuMyecTBa XPOMOCOM B
COMaTUYECKNX W MOMOBLIX KneTKax, a TakXKe B KneTKax nepej
Hayanom feneHuns (Melio3a WM MWTO3a) U NO €ro OKOHYaHWUM (Ans
MHOTOK/Ie T OUYHbIX OPraHnu3MoB);

pewaTb reHeTUYeCKMe 3afjayn Ha MOHOTrMO6PUAMOE CKpeLinBaHue,
COCTaBNATb CXeMbl MOHOTMOPUAHOTO CKpeLBaHWSA, NPUMEHAS
3aKOHbl ~ HAacNeACTBEHHOCTM M WUCMNONb3ya  GMONOrMYecKyto
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61oNornyeckon

NH(opMaLun, Nonyyvaemon u3
pa3HbIX MCTOYHMKOB, K
rnobanbHbIM 3KOMOTMYECKUM
npobnemam u NyTaM KX
peLleHus.

TEPMUHONOTUIO U CUMBOMUKY;
ycTaHaBnMBaTb TWN HacnefoBaHMs W xapakTep MNpPOsBAEHUS
npuM3Haka Mo 3afaHHON CxemMe POAOC/NOBHONW, MNPUMEHSAS 3aKOHbI
HacneaCcTBEHHOCTW;

OoueHuBaTb  pe3ynbTaThl B3aumopfeicTBuA yenoBeka "
OKpy>Kawluein cpefbl, NPOrHO3MPOBaTb BO3MOXKHble MOCNEACTBUS

AeATEeNbHOCTMU yenoseka ana cylwiecTBoBaHuA OT AENbHbIX

610n0rnYecknx 06LEKTOB U LENbIX MPUPOAHbIX COOOLLECTB

COLEP)XAHWE KYPCA BMNONOTNI

Bronornsi Kak KOMMAeKC HayK 0 KMBOW npupojae

Bronorms Kak KOMNAeKcHas Hayka, MeToAbl Hay4HOro MO3HaHMs, NCMO/b3yeMble B
6nonorun. CoBpeMeHHble HanpasneHus B 6uonorun. Ponb 6nonorum B hopMuMpoBaHun
COBPEMEHHOI HayyHOI KapTWHbI MUPa, MPAKTUYECKOE 3HaYeHMe GUONMOTMYECKMX
3HaHWA. BUONOrMYecKne CUCTEMbI KakK NPeAMeT U3yyeHus 61Monoruu.
CTPYKTYpHble M hyHKLUMOHAIbHbIE OCHOBbI XXMU3HU

MoneKynsipHble OCHOBbI XXM3HW. HeopraHnyeckne BeLecTBa, UX 3HaueHne. OpraHuyeckune
BellecTBa (YrneBofbl, NMNUAbl, 6ENKN, HYKNENHOBbIE KUCAOTbI, AT®) 1 UX 3HaueHue.
Brononumepsl. pyrve opraHMyeckue BelecTBa KNeTKW. HaHOTEeXHONOrM B GUONOTUN.

LimTonorus, MeTofbl LUTONOTMU. Pofb KNETOYHOW TEOPUWN B CTAHOBNEHWM COBPEMEHHOIA
eCTeCTBEHHO-HAYUYHOW KapTUHbI Mupa. KneTku npokapuoT 1 3ykapnoT. OCHOBHbIe YacTu 1
OpraHouAbl KNeTKU, UX PYHKLMM.

Bupycbl — HekneTouHas (hopMa XW3HU, Mepbl NPOUNIAKTUKA BUPYCHbBIX 3a60/1€BaHUIA.

YK13HeaeATeNbHOCTb KNeTKW. MnacTuuecknii o6MeH. ®OTOCUMHTE3, XeMOCUHTE3. BUoCKHTE3
6enka. dHepreTMUeckuii 06MeH. XpaHeHue, nepefaya v peanunsalns HacneacTBEHHON
MH(opMaLMK B KneTke. MFeHeTUYeCcKnit Koa. MeH, reHoM. FeHOMUKa. BinsHue HapKOreHHbIX
BELLECTB Ha NMPOLIECChI B KNETKe.



KneTouHbIn UMKN: nHTepdasa u geneHne. MuTo3 1 Meinos, nx 3HadyeHme. ComaTuyeckue u

MOJIOBble KNETKMW.

OpraHusm

OpraHnsm — efinHoe uenoe.

XKun3HeneaTenbHOCTb OpraHn3ma. Perynaumsa yHKUWMIA opraHusma, romeocTas.

PasmHOXeHWe opraHu3moB (6ecronioe v nNonosoe). Cnocobbl pasMHO>XKEHUA Y pacTeHNn 1
>KNBOTHbIX. VIHAMBUAYaNbHOe pa3BuTre opraHmnama (OHToreHes). MpuUUnHbl HapyLUeHNiA
pa3suTuA. PenpofyKTUBHOE 340P0OBbe Ye/I0BeKa; NOCMeACTBUA BAUAHNA afiKOrons, HUKOTUHA,
HapKOTMYECKMX BELLECTB Ha IMOpPMOHabHOe pa3BuUTHE YenoBeKa. XXMU3HEHHbIE LUKbl pasHblX
rpynn opraHnu3MoB.

eHeTnKa, MeTOAbl TeHeTUKKN. FeHeTnYeckass TEPMUHOMIOTNS Y CUMBOINKA. 3aKOHbI
HacneacTBeHHOCTU . MeHfens. XpoMOCOMHas Teopua HacneAcTBeHHOCTU. OnpeaeneHne nona.
CuenneHHoe C NoIOM HacnefoBaHue.

leHeTuka yenoBeka. HacneAcTBeHHble 3a601eBaHMA YenoBeKa U UX NpeaynpexaeHue.
STnyeckme acnekTbl B 061aCTU MeLULUHCKON FEHETUKN.

'eHoTUN © cpepa. HeHacnegcTBeHHads M3MeHUYMBOCTbL. HacnegcTBeHHAs M3MEHYNBOCTb.
MyTauuun. MyTareHbl, UX BANAHWE Ha 3[0POBbE YesoBeka.

JomecTukauma n cenekuma. Metoabl cenekunn. bnotexHonorus, eé HanpaeieHUs n
nepcrneKTMBbLl PasBuTUA. bnobe3onacHoCTb.

Teopus 3BONIOLNN

Pa3BuTve 3BOMIOLMOHHBIX UAEW, 3BONIOLNOHHAA Teopusa Y. OdapBuHa. CUHTETUYECKas Teopus
aBonounn. CenaeTeNbCTBa 3BONOLMN XMUBOWA NPUPoabl. MUKPO3IBONOLUA Y MAKPO3BONIOLMS.
Bua, ero kputepun. Ionynauma — anemeHTapHaa eAnHULA 3BONIOLNN. [BUKYLLME CUNbI
3BOJIOLMM, UX BNNAHUE HA TeHOMOHA nonynaumMni. HanpasneHus 3BONHOLMUN.

MHoroo6pa3sune opraHn3MoB Kak pe3ysibTart 3Bontouuu. MpuHUMNbI Knaccugukaumum,
cucTemartuka.

PasBntue XunsHu Ha 3emne

FMnoTesbl NPOMCXOXAEHMA XN3HU Ha 3emne. OCHOBHbIe 3Tanbl 3BOIIOLMM OPraHNY4ecKoro
Mupa Ha 3emre.

CoBpeMeHHble NMpeAcTaBieHNs 0 MPOUCXOXAEHUN YenoBeKa. IBOJIOLUSA YenloBeKa
(aHTponoreHes). ABwXKyLLKne CUNbl aHTpPONoreHesa. Pacbl YenoBeka, UX NPOUCXOXAEHNE U
eIVHCTBO.

OpraHusmbl 1 OKpyXXatouwiasa cpega

MpucnocobneHns opraHM3MoB K AelCTBMIO IKOMOTMYECKUX (PaKTOPOB.

BuoreoueHos. 3kocuctema. PazHoo6pasme aKocucTeM. B3aMMOOTHOLLIEHUS NONYNSALMIA
pasHbIX BUAOB B 3KocucTeMe. KpyroBopoT BewecTB U MOTOK 3HEPTUW B 3KOCUCTEME.
YCTOWYMBOCTb M AMHAMUKa aKocucTeMm. MocneacTBus BAUAHUA AeSATENbHOCTM YesoBeka Ha
akocucteMbl. CoxpaHeHne 61Mopa3Ho06pasna Kak OCHOBa YCTONYMBOCTM 9KOCUCTEMBI.

CTpyKTypa 6rnochepbl. 3aKOHOMEPHOCTU CYLLLECTBOBaHMA Grochepsi.

KpyrosopoThl BellecTB B 6uocgepe.

Fno6asnbHble aHTPONOreHHbIe U3MeHeHUs B 6rocgepe. MpobremMbl YCTONYMBOrO pa3BUTUS.
MepcneKTuUBbI pa3BnTUA GUONOTUYECKUX HAYK.

MprMepHbIN NepeyeHb 1abopaTopHbIX U NPaKTUYeCKMX paboT (Ha BbI6OP yunTens):
1 Vcnonb3oBaHWe pasiMyHbIX METOLOB NMPW N3y4yeHUr 6UO0IOrNYecKUX 0OBLEKTOB.

2. TeXHMKa MUKPOCKONMPOBaHUS.

3. N3yyeHne KNeTOoK pacTeHWA M XXUMBOTHbLIX NOJS MUKPOCKOMOM Ha roTOBbIX MUKponpenapaTax u
NX onucaHue.

4. MpuroTosneHne, paccmaTpuBaH1e 1 onmncaHve MUKPOMpPenapaToB K/IeTOK pacTeHUMN.

5. CpaBHEHME CTPOEHUS KNETOK PaCTEHWUiA, XXMBOTHbIX, FPUO0OB N GaKTepuii.

6. VIsyyeHne ABMXEHMA LUTOMAa3Mbl.

7. I3yyeHre nnasmonmnsa n ensa3moninia B KfneTkax KOXuLbl nykKa.
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8. M3yyeHne (hepMeHTaTMBHOIO pacLienieHns nepokcuaa BogopoAa B pacTUTENbHbIX U
XMWBOTHbIX K/eTKax.
9. O6HapyXeHune 6eNKoB, YrneBoLOB, IMMUL0B C NOMOLbIO KaYeCTBEHHbIX peakLuii.
10. Boigenenne JHK.
11. N3yyeHme KaTaMTUYECKON aKTUBHOCTN (DePMEHTOB (Ha NMpMMepe amunasbl UK KaTanasbl).
12. HabnogeHne MUTO3a B K/IeTKax KOHUYMKA KOpeLLKa IyKa Ha roTOBbIX MUKpOMpenaparTax.
13. i3yyeHne XpomMOCOM Ha roTOBbIX MUKpOMpenaparax.
14. i3yyeHune cTagmii Meino3a Ha roToBbIX MUKponpenapaTax.
15. MI3yyeHune CTPOeHUS MOMOBbIX K/ETOK Ha rOTOBbIX MUKpOMpenaparax.
16. PelweHne anemeHTapHbIX 3a4a4 No MOJSIEKYNSPHOW 6Monoruu.
17. BbisiBNeHe NPU3HAKOB CXO/ACTBA 3apOAblLUeil YenoBeKa M APYTrnX MO3BOHOYHbIX XXMBOTHbIX
KaK [0Ka3aTe/lbCTBO MX POACTBA.
18. CocTaBfieHNe 3neMeHTapPHbIX CXeM CKpeLluBaHus.
19. PelleHWe reHeTUYECKNX 3adau.
20. N3yyeHune pe3ynbTaTtoB MOHOTMOPUAHOIO Y AUTUBPULHOIO CKpeLnBaHus y 4po30nsbl.
21. CocTaBneHune 1 aHanns3 poLoC/OBHbIX YenoBekKa.
22. V13yyeHne U3MeH4YMBOCTM, MOCTPOEHME BapMaLMOHHOI0 psja 1 BapMaLMOHHOW KPUBOIA.
23. OnucaHue ¢eHoTMNA.
24. CpaBHEHMWe BMA0B M0 MOP(OIOrMYECKOMY KPUTEPUIO.
25. OnucaHne NpUcnoco6aeHHOCTM opraHn3Ma 1 eé 0OTHOCUTENbHOMO XapakTepa.
26. BbisiBneHne Npucnocob6eHnii OpraHn3mMoB K BIMSHUIO Pa3/IMUHbIX 3KONOTMYECKNX
(haKTOpOB.
27. CpaBHeHMe aHaTOMWYECKOro CTPOEHWUA PacTeHMIn pa3HbIX MecT o0buTaHus.
28. MeTofbl n3mepeHuns HaKToOpoB cpefbl 06MTaHuUS.
29. 3yyeHne 3KONOrMYECKUX afanTalunili yenoBeka.
30. CocTaBneHue NULLEBBIX LEMei.
31. N3yyeHne n onucaHne 3KOCUCTEM CBOEN MECTHOCTM.
32. MofennpoBaHue CTPYKTYpP U NPOLLeCCOB, NMPOUCXOAALLNX B 3KOCUCTEMAX.
33. OueHKa aHTPOMOreHHbIX U3MEHEHUI B NPUPOJe.

NMNAHWPYEMBIE PE3YNbTATbLI M3YYEHNA KYPCA BNONOT NN
B pesynbTaTe n3yvyeHns y4yebHoro npeameTa «bnonorna» Ha ypoBHe cpefHero (MosiHoro)
06Lero o6pasoBaHns BbINMYCKHUK Ha 6a30BOM YPOBHE Hay4YUTCA:
— pacKpbiBaTb Ha NpumMepax posib 6MoNorMM B hOPMUPOBAHNN COBPEMEHHOW Hay4YHOW KapTWHbI
MUpa 1 B NPaKTUYECKON AeAaTeNbHOCTW NI0AEN;
— MOHUMAaTb ¥ OMUCbIBATb B3aMMOCBA3b MeXAY eCTEeCTBEHHbIMU HayKamu: 61Monoruen,
(hM3NKOW, XMMKEN; yCTaHaBNMBaTb B3aMMOCBA3b NPUPOAHbLIX SABMEHWIA;
— MOHWMATb CMbIC/1, pa3fnyatb Y ONUCbIBATbL CUCTEMHYIO CBA3b MeXy OCHOBOMONAralLwmumMm
O6MONOTNYECKMMM MOHATUSAMMN: K/eTKa, OpraHu3M, BuA, aKocuctema, buocdepa;
— NPOBOANUTL IKCMEPUMEHTbI MO U3YYEeHUI0 6MON0rMYecKUX 0OBEKTOB U ABMEHUI, 06BACHATD
pesynbTaTbl 3KCMNEPUMEHTOB, aHaNU3NpPoBaTh X, (POPMYNNPOBATb BbIBOALI;
— UCNO0/b30BaTb OCHOBHbIE METO/Abl HAYYHOr0 NO3HaHWUA B Y4e6HbIX GUOMIOrNYECKMNX
nccneaoBaHUNaX, NPOBOANTb 3KCMEPUMEHTBI MO U3YYEHUIO BMONOTMYECKNX OOBEKTOB U SIBNEHUIA,
00BACHATL pe3ynbTaTbl 3KCMEPUMEHTOB, aHa/IU3MPOBaTb UX, POPMYIMPOBATL BbIBOAbI;
— (hopMynMpoBaTb FMNOTE3bl HA OCHOBAHUWN MPEeA0XKEHHON 6MOIOrMYecKoin UHpopMaLmm un
npeg/iaratb BapyMaHTbl NPOBEPKU TUMOTES;
— cpaBHMBaTb 6MoN0rnyeckne 06bLEKTbI MeXAY CO60M NO 3afjaHHbIM KpUTEPUAM, AenaTb
BbIBOAbI M YMO3aK/TlOYEHNSA Ha OCHOBE CpPaBHEHWUS;
— 060CHOBbIBaTb €UHCTBO XMBOI 1N HEXMBOW NPUPOAbLI, B3aMMOCBA3N OPraHM3MOB U
OKpY>Xatollleil cpeflbl HA OCHOBE GUONOTMUYECKUX TEOPUIA;
— NPUBOAUTL MPUMEPbI BELWECTB OCHOBHbIX FPYMNN OpraHNYecknx COefuHEeHNn KneTkn (6enKos,
YKMPOB, YrNeBOA0B, HYK/IEMHOBbIX KWUCNOT);
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— pacno3sHasaTtb K/eTKM (MPOKapMOT M 3yKapuoT, PaCTeHUIA N XXMBOTHbLIX) MO OMUCaHWUIO, Ha
CXEMATUYECKNX N300paXKeHUAX; YCTaHaBIMBaTb CBA3b CTPOEHUS U PYHKLUNIA KOMMOHEHTOB
KNeTKn, 060CHOBbIBaTb MHOF006pa3mne KNeTok;

— 06BACHATL MHOro06pasne OpraHM3mMoB, MPUMEHSSA 3BONOLVOHHYO TEOPUIO;

— 00BACHATL NPUYUHBI HACNELCTBEHHbIX 3a60/1eBaHWI;

— BbIABNATb U3MEHYMBOCTb Y OPraHNU3MOB; CpPaBHMBATb HAC/MEACTBEHHYIO U HEHACNEACTBEHHYIO
N3MEHUYMBOCTb;

— BbIABNATb MOpPOIOrnyeckmne, Gr3nonornyeckne, noBefeH4eckme agantaunum opraHM3mMoB K
cpege 06MTaHUSA M AeACTBUIO 3KOMOTMYECKUX (haKTOPOB;

— COCTaBNATb CXeMbl MepeHoca BeLEeCTB U 3Hepruy B akocucTeme (Lenu NUTaHUs);

— NPUBOAUTL A0OKa3aTeNlbCTBa HEOOXOAMMOCTM COXpaHeHUs 6uopaszHoobpasns ans
YCTOMUYMBOrO PasBUTUA M OXPaHbl OKPYXXatoLwen cpeapl;

— OUEeHMBaTb JOCTOBEPHOCTb GMONOTMYECKON MHOPMAL MK, NOMYUYEeHHOW U3 pasHbIX
NCTOYHWUKOB;

— MpeAcTaBnATb 6MONOrMYECcKy0 MHOPMaL MO B BUAE TeKCTa, Tabnuubl, rpagmka, guarpamMmmol
N fenatb BblIBOAblI HA OCHOBaHWUW MPeACTaBNeHHbIX LaHHbIX;

— OLEHMBaTb PO/ib AOCTVIKEHWUIA FEHETUKU, CeneKummn, BUOTEXHOIOMN B MPaKTUYECKOM
[eATeNIbHOCTU YeN0oBeKa;

— 00BACHATL HeraTMBHOE B/MSHME BELLECTB (aNKOrons, HUKOTUHA, HAPKOTUYECKMX BELLECTB)
Ha 3apojblLLeBOe pa3BUTHE Yel0BEKa.

BbINyCKHMK Ha 6a30BOM YPOBHE MOJIYYUT BO3MOXHOCTb Hay4YUTbCA:

— [laBaTb Hay4yHOe 06bACHEHUe 6MON0rMYecknM (hakTam, npoueccam, ABNEHUAM,
3aKOHOMEPHOCT M, UCMONb3ys 6MON0rMYecKne Teopun (KNeTOUHYH, 3BONMIOLUUOHHYIO), YYEHUE O
ouocdepe, 3aKOHbl Hacne4CTBEHHOCT U, 32aKOHOMEPHOCTHW U3MEHUUBOCT U;

— XapaKTepu3oBaTb COBPEMEHHbIE HAMpPaBNEHNS B pa3BUTUN OMONOTUN; ONUCLIBATHL WX
BO3MO>KHOE WCNO/b30BaHNe B NPaKTUYeCKOW feATenbHOCTH',

— CpaBHMBaTb CNOCOOLI AeNeHnst KNneTKN (MUTO3 1 Meinos);

— pewaThb 3aja4n Ha NocTpoeHne parmeHTa BTOpOM Luenu A HK no npeano>keHHomy
thparmeHTy nepeoit, PHK (MPHK) no yuyacTky AHK,

—pewaTb 3ajayn Ha onpejeneHne KoamyecTBa XpOMOCOM B COMATUYECKUX U NONOBbIX
KneTKax, a Tak>Ke B KNeTKax nepef Hayanom feneHuns (Merosa uav MmT03a) 1 Mo ero
OKOHYaHWUM (N8 MHOTOKIEe T OYHbIX OPraHnu3mos)’,

— pewaTb reHeTnYeckne 3afayv Ha MOHOrMOPMAHOE CKpeLmBaHne, coOCTaBNAThb CXEMb
MOHOTMOPMAHOIO CKpeLymBaHns, NPUMeHss 3aKOHbl HacNeACTBEHHOCTU U UCNOb3YS
OMONOrMYecKyo TepMUHONOTNI0 Y CUMBOJIUKY,

—yCTaHaBNMBaTb TUMN HACNeLOBaHUA U XapaKTep NpPosBieHNsa Npu3Haka rno 3ajaHHoi cxeme
POLOC/NOBHOW, NPUMEHSAN 3aKOHbl HACNeACTBEHHOCTH;

— OLeHMBaTb pe3y/bTaThbl B3aMOLENCTBUA YeN0oBeKa 1 OKpy>KatoLw e cpeabl,
NPOrHO3MPOBaTb BO3MO>KHbIE NOCNEACTBUA AeATEeNbHOCT YenoBeka AN1s CyllecTBOBaHUA

0T AeNbHbIX 6NONOrMYecKNX 06BHEKTOB U LeNblX NPUPOAHbLIX CO06LLECTB.
Y4yebHo-TeMaTu4yecknin nnaH 10 Knacc

Tembl (pa3gensl) Kon-Bo yacos
1. BBegeHue S
2. MonekynspHblli ypoBeHb 12
3. KneTo4HbIli YpOBEHb 16
NToro: 33 +2 4 peseps
Y4yebHO-TemaTnyeckmin nnaH 11 knacc
Tembl (pasgesnbl) Kon-Bo vacos
1.0praHn3mMeHHbIi ypOBeHb 10
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2.MonynaunoHHO-BMNA0BON YPOBEHb 8

3.OKOCUCTEMHbIA YPOBEHb 8
4. BUOCOEpPHbI YpOBEHb 9
NToro: 35
Buabl v opmbl KOHTpONs no 6uonorum 10 Knacc
Ne Tema. Konunyectso
yeTBepTb Konny Jlabopato Mpaktnyeck SKCKyp KoHTpo JlabopaTOpHble M NpakTUYecKme
€CTBO pPHbIX nX paboT.  CWiA. NbHble  paboThbl
yacoB. paboT. TecTbl  ( Ha3BaHWe)
1  BsegeHve 5 2 0 0 1 JlabopatopHas pabota

1«Mcnonb3oBaHue pasnyHbIX
METOZ0B MNpu

U3yYeHU GUONOTNYECKUX 0OBEKTOB.
Nab6oparopHasa paboTa 2
«MexaHn3Mbl caMoperynauum».

2 MoneKkynspH 33 2 0 0 2 NabopatopHas pabota 3

bl YpOBEHb «OBHapy»xeHve
Jinnnaos, yrnesonos, 6e/KoB C
MOMOLLIbKO KauYeCTBEHHbIX peakLuuii»
JabopatopHasa paboTa 4
«KatanmTnyeckas akTMBHOCTb
(hepMeHTOB (Ha npuMepe
ammnasbl)»

3 KneTouHbIi 17 5 1 0 2 NabopatopHas paboTa 5
YPOBEHb «TexXHMKa MUKPOCKOMMPOBaHMS».
«CpaBHeHue CTPOeHNA K/EeTOK
PacTEHWIA, XXMBOTHbIX rPUOOB 1
6aKTepuii Nog MUKPOCKOMNOM
Ha roTOBbIX MUKpOMnpenapaTax n nx
onucaHue.

13

JNabopatopHasa pabota 6
«HabnogeHne nnasmonmsa u
[ennasMonnsa B KieTkax

KOXULLbI NyKa.

NabopatopHas paboTa 7
«[pUroToB/eHne, paccMaTpuBaHie n
onwucaHve

MUKPOMpPenapaToB K/IeTOK
pacTeHun».

NabopatopHas paboTta 8
«HabnogeHve ABVKeHNS
LMTOMa3Mbl Ha npumMepe

NACTa 3N0feN».

NabopatopHas paboTta
9«CpaBHeHWE CTPOEHUS KETOK
9aCTEHWUI, XXMBOTHBIX,

rprvboB 1 GaKTepuii».
MpakTnyeckas paboTta 1 PelueHune
3NeMeHTapHbIX 3a4a4y no
MOJIEKYNIAPHOM B1ONornu.

34

WToro 3a 35 9 0 5
rog.
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HOPMbIl N KPUTEPUN OLEHVBAHWA
OueHMBaHMe YCTHOr0 0TBeTa y4valnxcs

OTmeTKa ""5MCTaBUTCA B Cnyyae:
1 3HaHus, NOHMMaHWA, rNy6UHbI YCBOEHMS 06yYatoWwMMcs BCero 06b-émMa NporpaMmmHoro
martepuana.
2. YMeHUS BbIAENATb rNaBHble MONOXEHUA B 3yYeHHOM MaTepuase, Ha OCHOBaHMUU (PaKTOB U
npumepoB 0606LWaTh, AeNnaTb BbIBOAbI, YCTaHABNMBATb MEXMPEAMETHbIE U BHYTPUNPeAMETHbIE
CBA3W, TBOPYECKMN MPUMEHSAET NOJIyUYeHHbIe 3HAHUS B HE3HAKOMOWN CUTYyaLuu.
3. OTCcyTCTBME OWMOOK M HEAOUYETOB NPWU BOCNPOU3BELEHUN U3YYEHHOrO MaTepuana, npu
YCTHbIX 0TBeTax yCTpaHeHWe OTAeNIbHbIX HETOYHOCTEN C MOMOLLbLIO AOMOHUTENIbHBIX BOMPOCOB
yuutens, cobnoeHne KynbTypbl YCTHOW peun.
OTmeTKa "'4":
1. 3HaHuMe BCero M3y4yeHHOro NpPorpaMMHOro marepuana.
2. YMEeHU BbIfeNATb rNaBHble NMOMOXEHNUA B U3YYEeHHOM MaTepuane, Ha OCHOBaHUMW (DaKTOB U
npumepoB 0606LaTh, AenaTb BbIBOAbl, YCTAHABANBATb BHYTPUNPELMETHbIE CBA3U, MPUMEHATD
NOMyYeHHbIe 3HAHNA Ha MpaKTUKe.
3. HesHaunTenbHble (Herpy6bble) owmnOKM 1 HeJOUETLI NMPY BOCNPOU3BEAEHUN U3YHEHHOTO
matepuana, cobnojeHe 0CHOBHbIX NPaBWUA Ky/bTypbl YCTHON peyun.
OTMeTKa ""3M (ypoBeHb NpeAcTaBNeHWI, COYETAKOLWMXCA C ANEMEHTAMM HaYUYHbIX NMOHATUN):
1 3HaHve 1 ycBOeHMEe MaTepuana Ha YpOBHE MUHUMasIbHbIX TPe6OBaHWA NporpamMmmsl,
3aTpyAHeHMe Npy caMoCTOATeIbHOM BOCNPOU3BEAEHUN, HEOOXOANMOCTb HE3HAUNTENbHOW
nomoLLM npenogasarens.
2. YMeHune paboTatb Ha YpOBHE BOCNPOW3BEAEHUSA, 3aTPYLAHEHNA NPU OTBETaxX Ha
BMAON3MEHEHHbIE BOMPOCHI.
3. Hanunuwne rpy60oit owmnbKnM, HECKONBbKNX Herpy6obiX Npu BOCNPOU3BEAEHUMN U3YYEHHOTO
mMartepuana, HesHauMTeNlbHOe HeCO6MI0AeHNe OCHOBHbIX NPaBWa KY/bTYpbl YCTHON peyn.
OTmeTKka '"2':
1 3HaHMe 1 yCBOEHMEe MaTepuana Ha YpPOoBHE HVKE MUHUMa/IbHbIX TPpe60BaHWIA NporpaMmmbl,
OTAeNbHble NpefcTaB/ieHns 06 U3yYeHHOM MaTepuane.
2. OTCcyTCTBME YMEHMIA paboTaTb Ha YpOBHe BOCNPOM3BEAEHNUSA, 3aTPYAHEHUSA NPU OTBETAX Ha
CTaHAapTHbIe BOMPOCHI.
3. Hannume HeckonbKnx rpyobix ownbOoK, 60/bLLIOro Yncia Herpyobix npu BOCNPOU3BELEHUN
N3Y4YeHHOro mMatepuana, 3HaunTeIbHOe Hecob6/AeHNe OCHOBHbIX MPasua Ky/bTypbl YCTHOM
peun.

OueHKa BbIMO/HEHUSA NPaKTU4YecKnx (nabopaTopHbIX) paboT.
OTmeTKa ''5” CTaBUTCA, €CN YUYEHUK:
1) npaBUNLHO onpeaennn Lefb OnbITa;
2) BbIMOMHUA paboTy B NOTHOM 06beMe € cOb6NtOAeHNnEeM HEO0BX0AMMONM NocneaoBaTeNbHOCTH
NpoBesAeHNs OMNbITOB U U3MEPEHWI;
3) caMOCTOATENbHO U palLMOHanbHO BbiGpan 1 NOLFOTOBMA 415 OMblTa HEO6X04MMOe
ob6opyfoBaHue, BCe OMbITbl MPOBEN B YCMIOBUAX U peXXMMax, 06ecrneynBarowmx nonyyeHune
pe3ynbTaToOB U BbIBOAOB C Hanbo/bLUe TOYHOCTbIO;
4) Hay4HO rpaMoTHO, IOTMYHO onucan HabnaeHUs U chopmyMpoBan BbIBOAbI M3 onbiTa. B
npeAcTaB/ieHHOM OTYeTe MPaBWUIbHO WM aKKYPaTHO BbIMOHUA BCe 3anucu, Tabnuubl, PUCYHKN,
rpatukun, BblYUCNEHNA W CAenan BbIBOAbI,
5) nposBnseT opraHu3aLnoOHHO-TPYLOBbIe YMeHUs (NOLAEPXKMBaeT YACTOTY paboyero mecta u
NMopAAOK Ha CTO/e, 3KOHOMHO UCMO/b3YyeT PacXofHble mMaTepuassbl).
7) 3KCNEPUMEHT OCYLLLECTBASET MO MAaHy C y4eTOM TeXHWKM 6e30MacHOCTM W npasua paboTbl C
matepuanaMmv 1 060pyLoBaHNEM.
OTMeTKa 4" cTaBUTCSA, eCNN YUYeHUK BbINONHUA TpeboBaHMA K OueHKe "5", Ho:
1 onbIT NPOBOAMN B YCNOBUAX, He 06ecneynBaroLLnX LOCTAaTOYHON TOYHOCTM U3MEPEHWNIA;
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2. UK 6bIN0 AONYLLEHO ABA-TPU HeLoYeTa;

3. un He 60nee OAHON Herpy6oM OLWMOKN 1M OQHOTO HepoueTa,

4. VNN 3KCMEePUMEHT NPOBELEM He MOIHOCTbIO;

5. unn B onucaHuy HabnAeHUI 13 onbiTa 4ONYCTUA HETOYHOCTM, BbIBOAbLI CAENAN HEMOJHbIE.

OTmeTKa "'3" CTaBUTCH, €C/IN YUYEHUK:

1 npaBuNbHO ONpeaennn Uefb OnbiTa; paboTy BbINOAHSAET MPaBUIbHO HE MEHEEe Yem

HarosI0BMHY, OfiHaKO 06bEM BbINOSIHEHHON YacTW TakKoB, YTO MO3BO/AET MOMYUYNTb NpPaBUIbHbIE

pe3ynbTaTbl M BbIBOAbl MO OCHOBHbIM, MPUHLMNNANLHO BaXHbIM 3ajayam paboThbl;

2. nnm nofobop o6opypoBaHNs, 06LEKTOB, MaTepuanos, a TakXkKe paboTbl MO Hayany onbiTa

MPOoBes C MOMOLLLIO YUMTENA; UIN B XOLEe MPOBeLeHMs ONbiTa U U3MEPEHWUIA BblN LONYLLEHbI

ownbKM B ONucaHny HabnoaeHnn, POPMYyIMPOBAHUN BbIBOAOB;

3. OMbIT NPOBOAMIICA B HepaLMOHa/bHbIX YCNOBUAX, YTO NPUBENIO K MONYYEHUIO Pe3yNbTaToB C

60NbLUEA NOrPewHOCTbIO; AKX B OTYETE ObINN AONYLILEHbI B 00LLEA CMNOXHOCTX He 6onee ABYX

OWmn60oK (B 3anncax eguHNUL, U3IMepeHnsx, B BblYMCNeHUAX, rpapukax, tabnmuyax, cxemax, u T.4.)

He NPUHUMNWANbLHOIO ANS faHHOW paboTbl XapakTepa, HO NOBAUSBLUMX Ha pe3ynbTaT

BbIMOMHEHNS;

4. nonyckaeT rpyoyto oWnOKyY B X04e 3KCnepumeHTa (B 06bACHEHUN, B OPOPM/IEHNN paboThl, B

CO6M0AEHUN NPaBMN TEXHUKM 6e30MacHOCTU Npu paboTe ¢ MaTepuanaMyn U 060pyaoBaHNEM),

KOTOpas ucnpasfseTca no Tpe6oBaHUID yUnTeNs.

OTmeTKa 72" CTaBUTCA, CNN YUYEHUK:

1 He onpefenun camoCTOATENbHO Lie/ib OMNbITa; BbIMOMHWUI PaboTy He MOMHOCTLI, He

MOAroTOBM HY)XXHOe 060pyf0BaHME N 06BbEM BbIMOMHEHHOW YacTW paboTbl He MO3BONSET

chenatb MpaBUIbHbIX BbIBOAOB;

2. WX OMNbITbl, N3MEPEHUSA, BbIYNC/IEHNA, HABNIOAEHNSA NPOU3BOAUINCE HENPaBU/IbHO;

3. unn B Xofe paboTbl U B 0OTYeTe 0OHAPYXUIUCb B COBOKYMHOCTU BCE HELOCTaTKU, OTMEYEHHbIe

B Tpe6oBaHMAX K OLeHKe "3";

4. ponyckaet age (1 6onee) rpybble OLIMOKM B XOAe 3KCMEPUMEHTA, B 00bSICHEHUN, B

ohopmneHnn paboTbl, B COBNOAEHUN MPaBU TEXHUKM 6€30MacHOCTM Npu paboTe ¢

BeLiecTBaMn 1M 060pyL0BaHMEM, KOTOPbIE He MOXKET UCNPaBUTL JaXKe Mo TPebOoBaHMIO yunTens.
OueHKa caMoCTOATENbHbIX MUCbMEHHbIX U KOHTPOJ/IbHbIX paboT.

OTmeTKa "'5" cTaBUTCA, ECNN YUYEeHUK:

1 BbINnoMHWA paboTy 6e3 oWMBOK U HeL0UETOB;

2) [onyctun He 60nee O4HOIO HefoueTa.

OTMeTKa ""4MCTaBUTCS, ECAN YUYEHUK BbINOAHUA PaboTy MOMHOCTbIO, HO AONYCTUN B HEN:

1 He 60nee ofHONM Herpy60i OWMOKN 1 OLHOTO HeLoueTa;

2. UM He 6onee ABYX HeLOYeTOB.

OTmeTka MBMCTaBuMTCA, €CIM YUYEHUK MPaBUIbHO BbIMOIHUA He MeHee 2/3 paboTbl UK

JonycTu:

1 He 60nee aBYX rpyo6bIX OWNGOK;

2. NN He 6onee OAHON rpy6oli U OAHOM Herpyboii OLWNOKM N OAHOI0 HEel0u4eTa,;

3. N1 He 6onee ABYX-TPeX HerpyobIX owmnbok;

4. N OHON Herpy6oii OWNOBKN N TPEX HEAO0YETOB;

5. UM Npu OTCYTCTBUM OLUMOBOK, HO NPU HAIMYUWN YeTbIpeX-NATU HEL0YETOB.

OTmeTKa "'2'" cTaBuUTCA, CNN YUYEHUK:

1 ponycTua 4mcno owmnb0oK 1 HeA0UYeTOB MPEBOCXOAALLEE HOPMY, NPU KOTOPOW MOXET 6bITb

BbIiCTaB/leHa OouUeHKa "3";

2. U eCcnv NPaBWU/IbHO BbINOHWA MEHEe NONOBUHbLI PaboThl.
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OueHKa BbIMO/IHEHUA TECTOBbIX pa60T no 6monorun:

oLeHKa MUHUMYM MaKCUMyM
5 90% 100%
4 71 % 89%
I 51 % 70%
2 0% 50%

Intepartypa v cpeacTsa 06yYeHus:
Mporpamma: Mporpamma no 6uonorum Ans obuieobpasoBaTesibHbIX WKON (COOPHMK Buonorus.
Paboumne nporpammbl. MpegMeTHas NMHUS YY4EOHUKOB «JTMHNA XU3HM». 10— 11 Knacchbl: y4eo.
nocobue ana o6lieobpasoBaTe/ibHbIX, OpraHM3aumnii: 6a30Bblii ypoBeHb / B. B. MaceyuHuk, . T.
LBeuos, T. M. EdpumoBa. — M. : lNpocselueHne, 2017
YuebHukK: bruonoruna. O6was 6uonormna. 10-11 kn.: yyebHMK A4 06we0bpa3oBaTe/ibHbIX
yupexgeHuii / A.A.KameHckuii, B.B.lMaceyHnk, A.M.Pybuos: - M., MNMpoceeweHmne. 2019 .
ONs yuuTens
1 AHacTacosa J1.IM. O6uwaa 6uonorus. AnaakTuyeckme matepmansl. - M.: BeHTaHa-I pad,

1997.
2. borpgaHosa T.J1., ConogoBsa E.A. Bruonornsa. CnpaBoYHUK A5 CTapLLUEKNACCHUKOB U

noctynawLwwunx B By3bl. - M.: ACT-npecc, 2006.
3. bonroea N.B. C60pHUK 3aga4 no obueli 6uonorumn gns noctynarowmx 8 BY3el. - M.:

OHuke 21 Bek, 2005.
4. 3axapos B.b., MamoHTOB C.I'., CoHMH HW. O6wasa 6uonorvsa: Yueb. gna 10-11 kn.

obuieobpasoat. Yueb. 3aBegeHnii - M.: [ipoda, 2005.
5. Puc 3., CtepHbepr M. OT KneToK K atomam: NnnocTtpmpoBaHHOe BBeAEHMWE B

MOIeKYNApHY0 6uonoruto: Mep ¢ aHrn. - M.: Mup, 1988.
6. Cyxosa T.C., Ko3snosa T.A., CoHnH H.W. O6wasa 6uonorna. 10-11 kn.: Paboyas

TeTpagb K yuebHUKy / nog ped. B.b. 3axaposa. - M.: Opoda, 2003.

7. Ypoku obuiei 6uonorumn: Mocobue ans yuntensa / B.M. KopcyHckas, I'.H. MupoHeHKo,
3.A. MokeeBa, H.M. BepsunuH. - M.: TNpoceelleHne, 1986.

8. KpukcyHoB E. A., MaceyHunk B. B. Dkonormna. 10(11) knacc: Yueb. ans 6uieobpasosar.
yueb. 3aBefleHUA. 5-e u3g., gopab. M.: Apoda, 2001. - 256 ¢

0. Pelimepc H. ®. KpaTkuit cnoBapb 61M0n0rnyeckux TepMmHoB: KH. anga yuutens. - 2-e
n3g. M.: lMpoceeweHune, 1995. - 368 c.

10. Peiimepc H. ®. Hauana akonornyecknx 3HaHuin.M.: 3gatenscteo MH3MY, 1993. -
261 c.

11. SHuuknoneauns ans geteid. Mnas. Pea. B. A. BonoguH.M.: ABaHTa+, 2001. -448 c.
12. Bep3unnH H.M., KopcyHckas B.M. Obuwias metoanka npenogasaHusa 6uonoruu. - M.:
lMpoceeweHne, 1986.

13. 3axapoB B.b. MyctauH A.I'. O6Lwwaa 6uonorna: TecTobl, BOMPOCHI, 334aHud. - M.:
MpoceeweHune, 2003.

14. MeaHoBa T.B., KanuHosa I".C., Markoa A.H. C60pHUK 3agaHuii no obLeri 6unonorunu.
- M.: MMpoceeweHune, 2002.

15. MwuwunHa H.B. 3agaHuna ans caMocTosATeNbHOW paboTbl No o6uiel 6uonormn. 11 Knacc.
-M.: lNMpoceeweHne, 1985.

16. WnwknHckaa H.A. TeHeTuKa u cenekuusa: Teopus. 3agaHua. OTeeTsl. - Caparos:
Nunugeit, 2005.

JononHntenbHaa nuTepaTypa NS yHalmMxcs:
1 M.B.Bblicoukas TpeHaxep no o6uuei 6uonornm ans yyawpmxcs 10-11 KnaccoB v NOCTYNaroLLmMX B

BY3bl. TpeHNpoBOYHbIE 3aaa4n - Bonrorpas: Yuutens,2005.



2. M.B.Bbicoukas O6was 6uonorus 9-11 knaccbl: pasHOYpPOBHEBbIE YMPaXXHEHUS M TECTOBbIE 3afaHWS-
Bonrorpag: Yuutens,2008.

3. T.A.AhoHuHa. MpakKTnyeckoe nocobue ¢ 3aaaHuaMmn.- M.:dopym-mHTpa, 2009

4. I.N.NlepHep. Ypoku 6uonormn. ObLuas buonorus. 10-11 knaccol. TecTbl, BOMPOCHI, 3agaun.- M.:
3kcmo,2005

5. B.B. TMaceuHnK ABTOpCKas nporpaMma cpeaHero (NonHoro) obuiero obpasosaHus no 6monormn 10-11
Knaccol. - M.: Apoda 2010

6. M.B. OpaHosuny, H./. Ctapukosa,E.M. INapxkunesa, E HO.LLlenykosa Buonorus 5-

11 knacchbl:pa3BepHyTOe TeMaTUYeCKOe NniaHupoBaHve - Bonrorpag: Yuutens, 2009

A nosHato mup; JeTckas sHumknoneams: Amdpuoun. Astop b.®.Ceprees; - M.: OO0 «dupma
«M3patenbcTtB0 ACT»»; OO0 «AcTpenb», 2011. -480 c.: wn.; JlTabopaTopHbIi NpakTUKym. buonorus 6-
11 knacc (y4ebHOe 3NEKTPOHHOE M3AaHue).

7. N1.B.CopokuHa. TemaTnyeckme 3a4éTbl no 6uonorum B 10-11 knaccax - M.:Ccpepa,2008

8. «EamHan konnekums Lindposbix O6pa3oBaTe/ibHbIX PecypcoB» (Habop LMMPOBbIX PECYPCOB K
yuyebHmkam nuHun MoHomapesoit M.H.) (http://school-collection.edu.ru/).

9.www.bio. Iseptember.ru- raseta «bronorus» -npunoXxeHne K « | ceHTA6ps».

1Qhttp://bio. Iseptember.ru/urok/ -MaTepuasnbl K ypoky. Bce paboTbl, Ha OCHOBE KOTOPbIX CO3AaH CaiT,
Obln ony6nMKoBaHbl B rasete "buonorus”. AsTopamu caiita npogenaHa 6onbluas paboTa no
CUCTEMATU3MPOBAHMIO Fa3eTHbIX CTaTell C YY4ETOM LUKO/IbHOW Y4e6HOM nporpaMMbl Mo NpeaveTy
"Buonorusa”.

11. wwwv.bio.nature.ru - Hay4Hble HOBOCTW 6GKOOrMN

12.http://ebio.ru/ - SneKTPOHHBIN yuebHUK «Bronorusy». CoaepXXnT Bce passenbl 6ronorun: 6oTaHuKy,
300/10T10, @aHATOMUIO 1 (PU3MOMIOTUIO YerloBeKa, OCHOBbI LIUTONOMMW 1 FEHETUKM, 3BOMOLMOHHYHO
TEOPUIO 1 3KONMOrM0. MOXKET ObITb PEKOMEHAOBAH YYaLLMMCA A1 CaMOCTOSATE/IbHOW PaboThl.
13.http://www.gbmt.ru/ - FocygapcTBeHHbI Brionoruyeckuin myseid um. K. A. Tummpssesa.
BupTyanbHble 3KCKypcumn: XKMBOTHbIE B MUtax 1 nereHaax, XXMBOTHble-CTpomTenu, 3aboTta 0 MOTOMCTBE,
OnacHble X1BOTHbIe. LindpoBble Konun oHaa My3es MOryT ObITb UCMO/b30BaHb! B KaYeCcTBe
UNKOCTpaumin
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