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MoAcHUTeNbHaA 3anucka

Paboyas nporpamma cocras/ieHa Ha 0CHoBe ®efiepasibHOro MocyaapCTBEHHOr0 CTaHapTa, NporpamMmMbl No 6ruonorny ans 06LLeobpazoBaTesibHbIX LKOS
(cbopHuk Bronorus. Paboure nporpammbl. MNpeaMeTHas MHNUSA YYEOHUKOB «/TMHMA XM3HM». 10—11 Knaccbl: y4eb. nocobue ois
06LLe06pa3oBaTeNbHbIX. OpraHM3aLuii: 6a3oBblil ypoBeHb / B. B. Maceunuk, . . LLBeuos, T. M. EdumoBa. — M. : MpocseleHne, 2017), NONHOCTLHO
oTpaxaroLler cofepxaHve MprMepHON NporpamMmbl, C AONOMHEHNAMM, He MPEBbILIAOLLMMM TPe60BaHNA K YPOBHIO MOAIOTOBKM 00Yy4atoLMXCS.
HopMmaTnBHO-TIpaBOBbIE TOKYMEHTDBI, HA OCHOBAHMHU KOTOPBIX pazpadoTrana padoyasi nporpamMmma:

e ®defepasbHbIi TOCYAAPCTBEHHLIN 06pa3oBaTe/bHbINA CTaH4APT CPeAHero obulero obpasosaHus (YTB. NprkasoM MUHMCTePCTBA 06Pa30BaHNSA U HAYKM
P® o1 17 masa 2012 r. N 413). MoanyHKT 6 nameHeH ¢ 7 arycta 2017 r. - Mpuka3z MunHobpHaykn Poccun oT 29 uioHs 2017 r. N 613
depnepanbHbIi 3akoH P@ 0T 29.12.2012 Ne 273-d3 "O6 06pasosaHuu B Poccuiickoii deaepayums, €T. 2, n. 9;
defiepanbHbIvi rOCYAapPCTBEHHbIN 06pa3oBaTe/IbHbIV CTaHAAPT;
nMcbmMo MuHKCTepcTBa 06pasoBaHNs U Hayku P® ot 19 anpens 2011 r. Ne 03-255 «O BBeAeHMM (hefepasibHOro rocyAapCTBeHHOMO
o6pasoBaTefibHOro cTaHgapTa 06Lero o6pas3oBaHms»;

® (pefiepanibHbIi NepeveHb y4eOHMKOB, PeKOMEHL0BaHHbIX MUHUCTePCTBOM 06pa3oBaHns 1 Hayku P® K MCMO/b30BaHMIO B 06pa30BaTe/IbHOM
npotecce B 06LLe06pa3oBaTe/bHbIX yupexaeHunax, Ha 2019-2020 rr., np. MuHucTepcTBa o6pa3oBaHus U Haykn P® Ne 345 ot 28.12.2018

® npuka3s MuHucTepcTea 06pa3oBaHns 1 Haykun P® Ne 1577 ot 31.12.2015 r. «O BHeceHUM naMeHeHuin B PrOC OO0, yTBepXAEHHbIN NPUKA30M
MwuHKUCTepcTBa 06pazoBaHNs U Haykn P® o1 17.12.2010 r. Ne 1897,

® OCHOBHOI 06pa3oBaTe/IbHONM NPOrpammoii cpeaHero (NoaHoro) obuiero obpasosaHns MKOY COLL Ne 2 p.n.KyinTyH;

® yyebHbIM NiaHoM MKOY COLL Ne 2 p.n.KyinTyH;

Ha OCHOBe:

e [lporpamma: [Nporpamma no 6uonorum ns o6LeobpasosaTeNbHbIX WKON (CO0pHMK Bronorus. Paboune nporpammel. MNpegmeTHas MHUSA
YUYeOHUKOB «JTHUSA XU3HW». 10—11 Knaccbl: y4eb. nocobme gns obLieobpaszoBaTe/bHbIX. OpraHm3aLuii: 6a3oBblil ypoBeHb / B. B. MaceyHuk, I
I. LWWeeyos, T. M. EdommoBa. — M. : TMpocselleHmne, 2017

YuebHuK: bronorus. 10 Kn.: yuebHNK Ans 061eobpa3osat. opraHu3aumii: 6a3oBblin ypoBeHb/Nog pedakumein B.B.MacevHunka. 2-e n3g. - M., MNMpoceeLleHme.
2020 .

YuebHuk: buonorus. 11 Kn.: y4ebHUK Ans 06Le06pa3oBaT. opraHmn3almii: 6a3oBbiii ypoBeHb/nog pegakumeid B.B.MaceyHrka. 2-e usg. - M., MNMpoceeLeHme.
2021 .

MpeanaraeMasi paboyasi NporpaMma peannsyeTcst NPy 1CMosb30BaHNM YYebHUKOB «bronorus. 10 Knace» u «buonorus. 11 Knacc» nog
pedakuueii npodgeccopa B. B. MaceyHuka. Mporpamma cocTaBieHa B COOTBETCTBUM C TPeGOBAHMAMU K pe3y/ibTaTaM CpefHero o6Lero 06pa3oBaHus,
yTBEPX/AeHHbIMU ®efepanbHbIM FoCy1apCTBEHHbIM 06pa30BaTelbHbIM CTaHAAPTOM CPeHEro

o6LLero obpasoBaHus.
MporpammMa paspaboTaHa C y4ETOM aKTyaslbHbIX 3aa4 00y4eHns, BOCMMTaHUA 1 pa3BUTUA 00yYatoLmxcs. MporpaMmma yunTbIBaeT YCNOBUSA, HE0OXOAVMbIe

ANnAa pasBUTUA NIMYHOCTHBIX U MO3HaBaTEe/IbHbIX Ka4eCTB o6yqarou4|/|xc;|.


http://ivo.garant.ru/#/document/70188902/entry/0
http://ivo.garant.ru/#/document/71730758/entry/1003

MporpamMmMa BKOYaeT 06513aTe/bHYH YaCTb Y4eOHOr0 Kypca, M3N0XKeHHYH B «[1pMMepHOIA OCHOBHOI 06pa3oBaTeNibHOM Nporpamme no 61onorMmn Ha

YPOBHe cpeaHero obuero o6pasoBaHuMs» 1 paccumTaHa Ha 67 YacoB. B nporpamMme cofepXXuTca NPUMEPHBbIA NepeyeHb NabopaTopHbIX paboT, He BCe U3

KOTOPbIX 0653aTe/ibHbI AN BbINOMHEHWS. YUNTeNlb MOXET BblOpaTh 13 HUX Te, ANA NPOBeAeHNS KOTOPbIX eCTb COOTBETCTBYHOLLME YC/IOBUSA B LLKONE.
OcBoeHMe nporpaMMbl Mo 61Mon0rMn obecneynBaeT oBnageHe 0OCHOBaMM y4eBHO-1CCNe0BaTEeIbCKON AeATe/IbHOCTU, HayUYHbIMWU METOAaMM

peLLeHns PasNNyHbIX TEOPETUYECKMX U NPaKTUYECKUX 3ajau.

3yueHne 6ruonormm Ha 6a30BOM YpOBHE OPMEHTMPOBAHO Ha 06ecneyeHne 06LLe0bpa3oBaTelbHOM U 0OLLEKYNbTYPHOM NOAFOTOBKM BbIMYCKHWNKOB.

Ha 6a30BOM ypoBHe 13y4yeHue npeamMeta «brnonoruns», B 4actv opMnpoBaHns y 00yHatoLLMXCS Hay4HOr0 MUPOBO33PEHNS, OCBOEHNS 06LLIEHAYYHbIX

METO/0B, OCBOEHMS MPaKTUYECKOro NPMMEHEHNS Hay4YHbIX 3HAHWIA, OCHOBAHO Ha MEXMPEAMETHbIX CBA3SX C NpeaMeTaMu 06/1acTeil eCTECTBEHHBIX,

MaTeMaTUYeCKMUX U FYMaHUTapPHbIX HayK.

Paboyas nporpamma no 61onorMn BKIKOYaeT CreaytoLLme pasaesb:

. FlosicHUTeNbHaA 3anncka.

. O6LLas xapakTepncTuKa y4ebHOro npegmeta c ornpegeneHvem Lenein u 3afady ero n3yyeHus.
. MecTo Kypca 6uonorun B y4ebHOM nnaHe.

. PesynbTatbl 0CBOEHMS Kypca 61M0M0rMmn — IMYHOCTHbIE, NMPeAMETHbIE U MeTanpeaMeTHbIE.

. Cofiep>xaHue Kypca bnonorum.

. MnaHnpyemble pe3ynbTaTtbl U3ydYeHns Kypca 6nonoruu.

. KaneHpapHo-TemaTnyeckoe niaHMpoBaHue.

~NOoO Ok~ WN P

OBLAA XAPAKTEPNCTUNKA YYEBHOI O NMPEAMETA

B cucteme ecteCTBEHHO-Hay4HOro 06pa3oBaHMsa 6MONOrKA Kak y4ebHbI NpeAMeT 3aHUMaEeT BXKHOE MeCTO B POPMMPOBAHMN: HAYUYHOIN KapTWHbI
MMpa; PYHKLMOHAbHOM rpaMOTHOCTI, HE06X0AMMON 415 MOBCEAHEBHON XN3HW; HaBbIKOB 340POBOM0 1 6€30MacHOr0 A1 YenoBeKa 1 OKpYXXaroLLeid cpefpl
06pa3sa XKN3HN; IKONOrMYECKOr0 CO3HaHWS; LLEHHOCTHOMO OTHOLLUEHUA K XKMBOW NPUPO/E 1 YeNOBEKY; COOCTBEHHOW NO3ULMUM MO OTHOLLIEHNIO K
610oN0rMYecKol HhopMaLMK, Noy4Yaemoii U3 pasHbIX MCTOYHMKOB. V3yyeHne 6Monorum co3gaeTt ycnosms 4is GopMnpoBaHms y 06y4aroLmxcs
WHTENNEKTYaNbHbIX, FPaXKAaHCKNX, KOMMYHUKALMOHHBIX Y UH(POPMALMOHHbLIX KOMMETEHLMN.

W3yueHune Kypca «bronorus» B CTapLueii LWKOMe HanpaBeHHO Ha peLLleHne CreayoLwmx 3agay:
1) chopmmpoBaHme CUCTEMbI BUOMOTMYECKMX 3HAHWIA KaK KOMMNOHEHTA eCTECTBEHHO-HAYYHOW KapTUHbI MUPa,;
2) pa3BMTME NMYHOCTY 0OYYAIOLLMXCS, UX UHTENNIEKTYa/IbHOE M HPaBCTBEHHOE COBEPLLEHCTBOBaHME, POPMUPOBAHME Y HAX TYMAHUCTUUYECKNX OTHOLLUEHWI 1
3K0NOrMYECKM LienecoobpasHoro NoBeAeHNs B ObITY U TPYAOBOI AeATENbHOCTH;
3) BbIpabOTKY MOHMMaHWS 06LLECTBEHHOW NOTPEGHOCTI B pa3BUTUM BUONOTNN, a TakxKe (HOPMUPOBaHME OTHOLLEHNS K B1OMOrMN Kak BOSMOXHO
obnactu 6ygyLleli NpaKTUYeCKON AesaTeNbHOCTH.

Iesn 61010rNMYecKoro 06pasoBaHns B CTapLUER LIKOMe (hopMYINPYIOTCS HA HECKO/TbKMX YPOBHAX: rN106a/IbHOM, MeTarnpeamMeTHOM, SIMYHOCTHOM
M NpeaMETHOM, Ha YPOBHe TpeboBaHMWI K pe3ynbTaTam OCBOEHMS COAepXKaHWs NPeAMETHbIX MPOrpaMm.

"nob6asibHble Lenn 6Monormyeckoro 06pasoBaHms ABSKOTCA OOLWMMU AN OCHOBHOM M CTapLUel LWKO/bl M ONPeAenstoTcs colmanbHbIMM TpeboBaHNAMM,
B TOM YMC/ie U3MEHEHMEM COLMANbHON CUTYaL MM PasBUTMS — POCTOM MH(OPMALIMOHHbBIX NEPerpy3oK, M3MeHEHNEM XapaKTepa U Crnocob0oB 06LLEHNS
1 CoLMabHbIX B3aMMOAENCTBUIA (06bEMBI M CNOCOOLI NONYYEHUS NHOPMALLMM MOPOXAAOT PAL 0COOEHHOCTEN Pa3BUTUA COBPEMEHHBIX MOAPOCTKOB).
Hanbonee NpoayKTUBHbIMW ANS peLLeHnst 3aa4 pa3BMTuA NOAPOCTKA ABNAKOTCS COLMOMOpabHas U MHTEeNNEKTYalbHas B3POCNOCTb.



MoMUMO 3TOrO, FN106a/IbHbIE LieNn (HOPMY/IMPYIOTCA C YHETOM PacCMOTPEHMS BMOMOTMYeCcKOro 06pa3oBaHNsA Kak KOMMOHEHTa CUCTeMbl 06pa30BaHUs B
LLe/IOM, NO3TOMY OHU ABNAKTCA Hanbonee 06LLUMMU 1 COLMATBHO 3HAUUMBIMMU.

C y4éTOM BblLLIEHA3BaHHbIX NOAXO0AO0B rN06abHBIMM Lensmu 6UoN0rMyeckoro
06pa3oBaHus ABNAIOTCS:
— commaau3amusi 00y4atoLLMXCA KaK BXOXAEHVE B MAP KyNbTYpPbl U COLMabHbIX OTHOLLEHWI, 06eCneynBatoLLee BKIKOUEHME yYaLmnXcs B TY UAN UHYHO
rpynny nn6o 06LIHOCTb — HOCUTENS €€ HOPM, LLeHHOCTel, OpUEHTALMI, 0CBaNBaEMbIX B NMPOLLECCe 3HAKOMCTBA C MUPOM XXMBOW NPUPOAbI;
— npuodurenne K No3HaBaTe/IbHON KyNbType Kak CMcTeme no3HaBaTe/lbHbIX (Hay4HbIX) LEeHHOCTEN, HaKOM/eHHbIX 06LLECTBOM B cihepe
610N0rMYecKor HayKu.
MomMumo 3TOro, 6ronornyeckoe 06pa3oBaHe Ha CTapLueli CTyneHn NpPM3BaHo 06eCneYnThb:
— OpPHEHTAIHUIO B CUCTEME 3TUYECKMX HOPM W LLleHHOCTE OTHOCUTE/IbHO METOLOB, Pe3ybTaTOB U AOCTUXEHMWIN COBPEMEHHOIN 61MONOMMYECKOIN HAaYKN;
— pa3BuTHe MO3HABATE/bHbIX KAYECTB IMYHOCTK, B TOM YMC/E NO3HABATE/IbHbIX MHTEPECOB K U3YUYEeHUIO 06LLMX BLOMIOrMYECKNX 3aKOHOMEPHOCTEN 1
CaMOMy MpPOoLLeCCy Hay4HOr 0 MNO3HaHWS;
— oBJ1ajgenne y4eOHO-N03HaBaTeNbHLIMUA N LEEHHOCTHO-CMbIC/IOBbIMW KOMMETEHTHOCTAMM A/15 (DOPMMPOBaHMS NO3HaBATE/IbHOM W
HPaBCTBEHHOW KY/IbTYpbl, HAYYHOr0 MUPOBO33PEHNS, & TaK)Ke METOLOMOr el GUON0rMYecKoro aKCNepuMeHTa 1 3/IeMeHTapHbIMU MeTO4aMn 610N0rNYECKNX
nccnefoBaHunia,
— ¢opmupoBaHue 3KO/IOrMYECKOro CO3HaHWS, LLEHHOCTHOrO OTHOLLIEHWS K XK1BOW NPUPOLE U YeNIOBEKY.

MECTO KYPCA BNONOTI M B YHYEBHOM MNAHE

KonmyecTBO 4acoB, 0TBOAMMOE Ha U3y4eHne 61M0N0rnM B CTapLLIER LLIKONE, 3aBUCUT OT Y4eBHOro nnaHa yTBepXKAeHHOro obpasoBaTe/bHOA
opraHu3aumeid. [JaHHas paboyas nporpaMmma paccymTaHa Ha npoBefeHne 1 yaca KNacCHbIX 3aHATUIA B HEAEMO NPY N3yYeHUW NpeaMeTa B TeUeHne ABYX et
(10 n 11 knaccbl). O6LLee YnCNo y4ebHbIX YacoB 3a 2 roga 00y4yeHns cocTaBnset 67 4, n3 HUx 34 4 (1 4 B Hegento) B 10 Knacce, 33 4 (1 4 B Hefento) B 11
Knacce.

Kypcy 6uonorum Ha cTyneHun cpegHero obulero o6pasoBaHuns npeaLlecTByeT Kypc 6M0n0rnm, BKIKYaOLWMIA 3/1eMeHTapHble CBeAeHUs 00
OCHOBHbIX 61onornyecknx obbekTax. CogepxxaHune Kypca 61onoruyM B OCHOBHOM LLKOE, CYXXUT OCHOBOM N8 M3YUeHMst 06X 61UON0rMYecknx
3aKOHOMEPHOCTEN, TeOPUiA, 3aKOHOB, MNOTE3 B CTapLLIEN LLIKO/E, IAe 0C060e 3HaYeHne npruobpeTaroT
MVPOBO33PEHYECKNE, TEOPETUYECKME NOHATHUS.

TakvM 06pa3oM, cofepxaHue Kypca 61oorny B ctapLuei Wkone, 6osee NoHO pacKpbIBaeT 06LLMe 61ON0rMyeckme 3akOHOMEPHOCTM, NPOABAAIOLLMECS
Ha pasHbIX YPOBHSX OpraHun3aLMm XX1BoN Npupoabl.

PE3Y/IbTATbl OCBOEH/A KYPCA BNOIOI MU

[JeATenbHOCTb 06pa3oBaTe/ibHOro yupexaeHus obuero 06pasoBaHus B 06y4eHUM 61onorum B cpegHen (NonHOM) WKoe AokHa ObITh Hanpas/eHa Ha
[AOCTUDKEHME 00YYaAOLLMMUCS CNeAYIOLMX JIMYHOCTHBIX Pe3y/IbTATOB!
1) peanm3auum 3TUYECKNX YCTAaHOBOK MO OTHOLLEHMIO K BMONOrMYECKUM OTKPbITUAM, UCCNEA0BAHNAM U UX pe3ybTaTaM;
2) NPU3HaHNS BbICOKOI LIEHHOCTM YKU3HW BO BCEX €& NPOSIBMEHUAX, 3[40POBbs CBOErO M APYruX NOAeN, peannsalmmn yCTaHOBOK 3[0pOBOr0 06pasa XXU3HW;



3) cthopMMPOBAHHOCTM MO3HaBaTe/IbHbIX MOTUBOB, HaMpPaB/IEHHbIX Ha MOJTyYeHVe HOBOrO 3HaHUSA B 06/1aCTV GMONOTN B CBA3M C

Oyayulein NpoeccnoHanbHON AeaTeNbHOCTLIO UK GbITOBLIMI NPO6/IEMaMU, CBA3aHHLIMU C COXPaHEHNEM COOCTBEHHOIO 3[10POBbS 1 3KO/IOMMYECKON
6e30MmacHoCTH.

MeTanpeaMeTHBIMHU pe3yJbTaTaMi OCBOEHWS BbIMYyCKHMKaMU CTapLUER WKObI 6a30BOro Kypca 61onorum SBnstoTes:

1) oBnajeHme CoCTaBNAIOLLMMUN UCCNeA0BaTENbCKOW N NPOEKTHOW AeATENIbHOCTYU, BKNOYas YMeHUS BUAETb Npo6aeMy, CTaBUTb BOMPOCH,

BblABMIaTb rMMNOTe3bl, AaBaTb ONpefeNieHns NOHATUAM, Knaccuuumpoats, HabnaaTb, NPOBOAUTL SKCMEPUMEHTDI, AeN1aTb BbIBOAbI M 3aK/THOUYEHUS,
CTPYKTYpPUpOBaTb MaTepuasl, 06bACHATb, JOKa3bIBaTb, 3alliMLiaTh CBOU UAEN;

2) yMeHUs paboTaTb C pa3HbIMUA UCTOYHMKaMKN 61OIOMMYECKON MH(hOPMaLUN: HAXO0AUTb GUOOMMYECKYIO MH(OPMAaLMIO B PA3/INYHbLIX NCTOYHMKAX
(TeKcTe yyebHMKaA, HayYHO-NONYNAPHON NTepaType, 6UONOMMYECKMX CNOBapPAX M CMPaBOYHMKAX), aHAM3MPOBATL M OLEHUBATb MH(OPMaLWIO,
npeo6pa3oBbIBaTb NHOPMALMIO U3 OAHOM POPMbI B APYTYIO;

3) CNOCOGHOCTb BbIGMPATH LieNEBbIE M CMbIC/IOBbIE YCTAHOBKM B CBOMX AEMCTBMAX Y NOCTYNKax MO OTHOLLEHWIO K XXMBOM MPUPOSe, CBOEMY 340POBbIO U
3[0POBLI0 OKPYXKAIOLLMX;

4) yMeHVs afleKBaTHO MCMO/b30BaTh PeYeBble CPeACTBa A8 AUCKYCCUN U apryMeHTaLMmn CBOe No3NLMK, CPaBHNBATL Pa3Hble TOUKU

3peHusi, apryMeHTUpPOBaTb CBOK TOUKY 3PEHMS, OTCTamMBaTb CBOKO MO3NLMIO.

IpeaMeTHBIMH pe3yabTaTaMu 0CBOEHUSA BbIMYCKHWKaMU CTapLLUER LIKO/bI Kypca 61M0/10rMmn 6a30Boro ypoBHsi SIB/ISKOTCA:

B nosnaeamenvnoii (unmennexkmyanvhnoit) cgepe:

1) XxapaKTepuCTUKa COAepXKaHs GMONOrMYeCKMNX Teopunin (KNeTouHas, 3B0IOLMOHHAsA Teopusa [apBrHa); yueHus BepHaackoro o uocdepe;

3aKOHOB MeH[ensi, 3aKOHOMEPHOCTEN M3MEHYMBOCTY; BKNaAa BblAAOLLMXCS YYEHBIX B Pa3BUTE OMONOrMYECKOW HayKu;

2) Bblfie/IeHNe CYLLLECTBEHHbIX NMPU3HAKOB BMON0rMyYecknX 06beKTOB (KNETOK: PaCTUTENbHbLIX U XXMBOTHbBIX, A0SAEPHbIX U AAEPHbIX, NOMOBbLIX U
COMaTMYECKMX; OPraHn3MOoB: OLHOKIETOYHbIX N MHOFOKNETOUHbIX; BU4OB, 3KOCUCTEM, B1ocgepbl) 1 npoLeccoB (06MeH BeLLEeCTB, pa3MHOXEHWE, AeNleHne
K/IETKW, ON/I0L0TBOPEHNE, AECTBINE UCKYCCTBEHHOIO M eCTECTBEHHOIO 0TOOPOB, (hOPMMPOBaHKEe NPUCMOCOBIEHHOCTH, 06pa3oBaHe BULOB, KPYroBOpoT
BELLLECTB U NpeBpaLLeHns

3Heprum B aKocucTeMax m buocpepe);

3) 06bsACHEHWE PO BUONOrMK B (HOPMMUPOBAHMM HAYYHOIO MUPOBO33PEHMS; BKNaAa 6MON0rMYecKMX Teopuin B (hOpM1POBaHME COBPEMEHHO eCTECTBEHHO-
Hay4YHOWN KapTVHbI MUPa; OTPULATE/IbHOTO BIMSIHWSA a/IKOrONs, HUKOTUHA, HAPKOTUYECKMX BELLECTB Ha PasBUTUe YeN0BeKa; BINAHWSA MyTareHoB

Ha OpraHM3M YefioBeKa, 3K0M0rMYecKnX PaKTopoB Ha OPraHn3mbl; MPUUMH 3BOHOLMN, U3MEHSEMOCTM BULOB, HapyLLEHWIA pa3BUTUS

OPraHun3moB, HaCNeLCTBEHHbIX 3a060/1eBaHWI, MyTauui, yCTOMYMBOCTU U CMEHbI 3KOCUCTEM;

4) NnpuBefeHVe [0Ka3aTeNbCTB (aprymeHTanms) eAMHCTBA XXMBOI 1 HEXXMBOIN NPUPOAbI, POACTBA XMBbIX OPraHU3MOB; B3aMMOCBSA3€el OpraH13MoB

1 OKpYXKatoLLel cpefbl; He06X0AMMOCTN COXPaHeHUsi MHOroobpasuns BUOB;

5) ymeHMe nonb30BaTbCA 6MOMOrMYECKON TEPMUHOMOTE 1 CUMBOJIMKON;

6) peLleHne 3nieMeHTapHbIX 61MONOMMYECKNX 3a[aY; COCTaB/IEHNE 3/IEMEHTAPHbIX CXEM CKPELLMBAHNA U CXeM MepPeHO0Ca BELLLECTB U SHEPrnn B 9KOCUCTEMAX
(uenu NUTaHKs);

7) onucaHve ocober B1ULOB N0 MOPOIOrMYECKOMY KPUTEPUIO;

8) BblISIBNEHME N3MEHUMBOCTI, NPMUCNOCO6/IEHNI OPraHNM3MOB K Cpefe 06MTaHMs, UICTOYHUKOB MyTareHoB B OKpYXKatoLLeli cpese

(KOCBEHHO), aHTPOMOreHHbIX N3MEHEHWIA B 3KOCUCTEMAX CBOE MECTHOCTU; U3MEHEHWIA B 9KOCUCTEMAX Ha B1ONOMMYECKNX MOLENSX;

9) cpaBHEHVE BMONOrMYECKNX 0OBEKTOB (XMMMYECKNIA COCTaB TN XXMBOW N HEXXMBOW NPUPOLbI, 3aPOAbILL YeTI0BEKA U APYTUX MIEKOMUTAIOLLMX,
NPUPOAHBIE 3KOCUCTEMbI U arpO3KOCUCTEMbI CBOEI MECTHOCTW), MPOLLECCOB (ECTECTBEHHbIV U UCKYCCTBEHHbIA 0TOOPLI, M0/I0BOE U 6eCroNoe pa3sMHOXEHNSA)
1 (hOPMYNIMPOBKa BbIBOAOB Ha OCHOBE CPaBHEHNS.



B yennocmmno-opuenmayuonnoii chepe:

1) aHanM3 1 OLeHKa Pa3/IMYHbIX TMNOTe3 CYLLHOCTM YXXNU3HW, MPOUCXOXAEHNE YeNnoBeKa Y BO3HUKHOBEHWE XXM3HU, IN06a/bHbIX 3KOIOMMYECKUX MPOo6aem
W NyTeR NX peLleHmns, NocneacTBUiA COGCTBEHHON AeATENbHOCTM B OKpYXKatoLLeli cpefe; 6Mon0rMueckoin MHopmaLmm, nonyvaeMoin n3 pasHbix
MCTOYHWKOB;

2) OLleHKa 3TUYEeCKMX acneKTOB HEKOTOPbIX 1CCefoBaHMi B 06/1aCTN 61MOTEXHONOMMN (KNOHMPOBaHUE, NCKYCCTBEHHOE OM0A0TBOPEHMUE,
Hanpas/fieHHOe N3MEHeHWe FeHOMa).

B cpepe mpyoosoii deamenvrocmu. OBNafjeHNe YMeHUSAMM Y HaBbIKaMy NOCTAHOBKWU GMON0MMYECKMX IKCEPUMEHTOB M 0ObACHEHUSA UX Pe3y/bTaToB.
B cghepe ¢puzuueckoii desmenvrnocmu: 060CHOBaHVE 1 COGMIOAEHNE Mep NPOUIAKTUKIA BUPYCHbIX 3a60/1€BaHWNIA, BPEAHbIX NPUBbIYEK

(KypeHue, ynoTpebneHune aikorons, HapKoMaHus); NpaBn NOBEEHNA B OKPYXKatOLLEN cpeje.

COLOEPXXAHUWE KYPCA BNONOI NI
buojornsa kak KOMILIEKC HayK 0 JKMBOM nmpupoae

Bronorna Kak KOMriekcHas Hayka, MeTofbl Hay4HOr0 No3HaHus, UCNonb3yemble B 6Monorun. Cospemennvie nanpasienus 6 buosoeuu. Ponb 6U0N0rnm B
(hopmMMpOBaHMM COBPEMEHHOI HayYHOIN KapTUHbI MMPa, MPaKTUYECKOe 3Ha4YeHe GUONOrMYECKMX 3HAHWIA. BONOrMYecKmne CUCTEMbI Kak NpeaMeT U3yyeHus
6vonorum.

CprKTyprle u (l)yHKIII/IOHaJIbeIe OCHOBBI KU3HHU

MoneKynsipHble OCHOBbI XXM3HW. HeopraHuyeckmne BelLecTBa, X 3HadeHne. OpraHnyeckune BeLecTsa (Yrnesopbl, MMNuAbl, 6enkun, HyKnemHoBble
Kucnotbl, AT®) 1 nx sHadeHue. buononnmepsl. [pyeue opeanuueckue eewjecmasa kiemku. Hanomexnonocuu 6 buonocuu.

LinTonorus, Metoabl UMTOMOMMA. POMb KNETOYHOW TeOPUU B CTAHOB/IEHUN COBPEMEHHOI eCTeCTBEHHO-HAYYHOMW KapTUHbI MUpa. KneTku npokapuot
N 3yKapnoT. OCHOBHbIE YacTW 1 OpraHonAbl KNETKN, UX (PYHKLUNN.

Brpycbl — HekieTouHas (hopma XXM3HW, Mepbl NPOMPUIAKTUKIN BUPYCHBIX 3a060/1eBaHN.

YKn3HeaeATeNnbHOCTb KNeTKK. MnacTnyecknin 0oMeH. POTOCMHTE3, XEMOCMHTE3. BUoCHTE3 6enika. dHepreTUYeckunii 06meH. XpaHeHue, nepejaya
W peann3aumsa HacneaCTBEHHON MH(OpMaLumn B KNeTKe. MeHeTUYecKuid Kog,. e, reHoM. enomuxa. Brusinue Hapko2ennbix 6euecms Ha NPoyeccol 6
Kjlemke.

KneTouHbIn LnKN: nHTeptasa n geneHme. MUTo3 1 Melno3, ux 3HadeHne. ComaTUYecKmne 1 nonoBble KIeTKU.
Opranusm
OpraHn3sm — enHoe Lienoe.
YKn3HeaeATeNnbHOCTb opraHn3ma. Perynaumnsa hyHKLMin opraHu3ma, roMmeocTas.

Pa3mMHOXeHWe opraHn3mMoB (6ecrnonoe 1 NonoBoe). Crocobwl pazmHodicenus y pacmenuil u sxcusomusix. VIHQNBUAYaANIbHOE pa3BUTME OpraHm3mMa
(oHTOreHes). MpryMHbI HapyLLEeHWI pa3BMTUSA. PenpoayKTMBHOE 340POBbE Ye/IOBEKA; NOCNEACTBUA BANAHUS aNKorons, HUKOTMHA, HAPKOTUYECKNX BELLLECTB
Ha 3MOPUOHaNIbHOE Pa3BUTME YenoBeKa. XKusnenHvie Yyurivl pasHvlx 2pynn opeaHusMos.

"eHeTuKa, MeToAbl FreHETUKMN. ["eHeTUYeCKas TEPMUHONOMNA 1 CUMBONKA. 3aKOHbI HacneACcTBEHHOCTM . MeHzens. XpomMocomHas
Teopus HacneacTseHHocTU. OnpeaeneHne nona. CuensieHHoOE ¢ NOIOM HacnefoBaHue.

"eHeTVKa yenoBeka. HacneacTBeHHbIe 3a601€BaHNA YeN0BeKa 1 UX NpeaynpexaeHne. STUYECKmNe acrnekTbl B 061aCT MeANUMHCKOM reHETUKMN.

"eHOTMN U cpepa. HeHacneacTBeHHAsA M3MEHUMBOCTL. HacneacTBeHHaa N3MeHUMBOCTL. MyTaunn. MyTareHbl, X BAUAHWE Ha 3[,0POBbLE YeN0BeKa.

JomecTukauma n cenekumnsa. Metofbl cenekunn. buotexHonorus, eé HanpasneHUsa U NePCNeKTUBbI PasBUTUA. buobezonacnocme.

Teopus 3BoTIOLUH



Pa3BuUTIE 3BOMOLMOHHBIX UAel, 3BONIOLMOHHasA Teopusa Y. [apsrHa. CUHTETMYECKas Teopus 3BoIOLMKU. CBUAETENbCTBA 3BO/OLMN XXIBOM
npupogsl. MMKpPO3BONKOLMA 1 MaKpo3Bo/louus. Bug, ero kputepuu. Monynauna — sneMeHTapHas eavHuLa 3B0MOLMNA. [BUXKYLLME CUNbI 3BOSTHOLUN, NX
BNNAHWE Ha reHodoH , monynauun. HanpasneHns 3BosIoLUN.

MHoroo6pa3sme opraHn3mMoB Kak pe3y/nbTaT 3BoMoLUmMKn. MNprUHLMNLI KnacCcupuKaumm, CUCTeMaTrKa.

Pa3Burtue xu3Hu Ha 3eMiie

"MnoTesbl NPOUCXOXAEHUA XN3HW Ha 3emsie. OCHOBHbIE 3Tarlbl 3BOJTHOLMN OPraHNYecKoro Mmpa Ha 3emse.

CoBpeMeHHble NpefCcTaBeHNs 0 MPOUCXOXAEHNN YeroBeKa. IBONIOLMA YenoBeka (aHTponoreHes). [BuxyLLMe Cusibl aHTPONoreHesa. Pacbl YenoBeka,
NX NPOUCXOXIEHNE N eIMHCTBO.

Opranusmbl 4 OKpY:Kalomas cpeaa

Mprcnoco6sieHNs OpraHn3mMoB K AeCTBUIO IKONOrMUYeCKMX (haKTOpOB.

BroreoueHo3. Jkocuctema. PasHoobpasne akocucTeM. B3aumooTHOLLEHUS NONyNAumiA pasHbIX BUAOB B 3KOcKUCTeMe. KpyroBopoT BeLLECTB U NOTOK
3HEPrumn B 3KOCUCTEME. Y CTOMUMBOCTL M AMHAMMKA 3KOCUCTeM. [OCNefCTBUSA BANSHUA AeATENIbHOCTM YenioBeKa Ha aKocucTeMbl. CoxpaHeHue
BropazHo06pasns Kak OCHOBA YCTONYMBOCTM 3KOCUCTEMDI.

CTpykTypa 6rochepbl. 3aKOHOMEPHOCTY CYLLLECTBOBaHMSA Brochepb.

Kpyzoeopomwi 6ewjecms 6 buocgepe.

"no6asibHble aHTPOMOreHHble 3MeHeHUs B Gruocepe. MpobnemMbl YCTONYMBOro pa3BUTHS.

Hepcnexmuebl paseumus ouono2u4ecKkux HAyK.

IIpuMepHBbIii nepevyeHb JA0OPATOPHBIX U MPAKTHYECKHUX PadoT (Ha BHIOOP yuHMTeIs):
. Vicnonb3oBaHue pasfinyHbIX METOAOB NPU N3yYeHUM BUOTOTMYECKMX 0OBEKTOB.
. TeXHNKa MUKPOCKOMNNPOBaHWS.
. I3yyeHne KNeToK pacTeHWin 1 XXMBOTHbIX NOA MUKPOCKONOM Ha roTOBbIX MUKpOMpenapaTax U Ux onuncaHue.
. MpurotoBneHne, paccmaTpmBaHue 1 OnvcaHue MUKPOMNPeNapaToB KNeTOK pacTeHU.
. CpaBHeHMe CTPOEHMS KNETOK pacTEHWIA, XXUBOTHBbIX, FPMOOB 1 6aKTepuiA.
. VI3yyeHvie oBvKeHNA LMTONNa3Mbl.
. Ii3yyeHne nnasmonusa v fennasmonnsa B KeTKax KOXuubl yka.
. Ii3yyeHne (hepMeHTATUBHOIO pacLuenneHns nepokcuia BOAOPoAa B PaCTUTENbHbBIX U XXUBOTHBIX K/IETKaXx.
. OBHapy>XeHne 6enKoB, YrneBoAo0B, MMNULOB C MOMOLLbK KaYeCTBEHHbIX peakLuii.
0. BolgeneHve AHK.
11. i3yyeHne KaTannTUYeCKOo aKTUBHOCTI (hepPMEHTOB (Ha Npumepe amunasbl NN Katanasbl).
12. HabntofeHne M1TO3a B KNETKaX KOHUYMKa KOPELLKa /lyKa Ha roTOBbIX MUKpOMpenapaTax.
13. N3yyeHne XpoOMOCOM Ha FOTOBbIX MUKpONpenapaTax.
14. i3y4yeHne cTagumii Melio3a Ha roToBbIX MUKpOMpenapaTax.
15. M13yyeHne cTpoeHUs NMoJioBbIX KNeTOK Ha rOTOBLIX MUKpOMNpenapartax.
16. PeLeHmne afeMeHTapHbIX 3a4a4 No MOJEKYISPHOM 61onoruu.
17. BbisiBNEHNEe NPU3HAKOB CXOACTBA 3ap0/bILLIE YeNlOBEKA 1 APYTX MO3BOHOUHbIX XXMBOTHbIX KaK [0Ka3aTeNIbCTBO X POACTBA.
18. CocTtaBneHue 3/1leMeHTapHbIX CXEM CKpeLLMBaHUS.
19. PellieHne reHeTUYeCKMX 3a4au.
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20. M13y4eHue pe3ynbTaToB MOHOTMOPUAHOIO M AMTMOPULHOIO CKPeLmMBaHusa y Ap030(unsbl.
21. CocTaB/ieHMe 1 aHan3 POL4OC/IOBHbIX YeoBeKa.

22. V3yyeHne N3MEHYMBOCTM, NOCTPOEHME BapUaLMOHHOIO psifa U BapyaLyiOHHON KPUBOWA.
23. OnucaHve heHoTUMA.

24. CpaBHeHVe B1L0B MO MOPKOIOrMYeCKOMY KpUTEPHIO.

25. OnucaHve Npucnoco61eHHOCTN OpraHn3ma 1 eé OTHOCUTE/IbHOTO XapaKTepa.

26. BblsiBneHne NprcnocobaeHnii OpraHU3mMoB K BAVSAHWIO Pa3IMYHbIX 3KOOMMYECKMX (haKTOPOB.
27. CpaBHeHVe aHaTOMMYECKOro CTPOEHNSA PACTEHMUI pasHbIX MECT 06UTaHMS.

28. MeTofbl n3mepeHus (hakTopoB cpefbl 06UTaHWS.

29. VI3ydeHue 3KONOrMYecKnX afanTalmii YenoBeka.

30. CocTaBneHme NMLLEBBIX LIEMEeiA.

31. N3yyeHune 1 onucaHne 3KOCUCTEM CBOEI MECTHOCTM.

32. MogfenvpoBaHue CTPYKTYp M NPOLLeCCOB, NPOUCXOAALLMX B 3KOCUCTEMAX.

33. OLeHKa aHTPONOreHHbIX M3MEHEHWI B NPUpose.

MNAHNPYEMBIE PE3Y/IbTATbI U3YUEHUA KYPCA BNOOI NI
B pe3yabTare usyyenns yueOHoro npeamera «buoJsiorns» Ha ypoBHe cpeaHero (I0JHOro) odmero o0pa3oBaHus BHINYCKHUK HA 0230BOM
YPOBHE HAYUHTCH:
— packpbiBaTb Ha NpumMepax posib 6GUonorum B POPMMPOBAHNM COBPEMEHHOW Hay4YHOW KapTUHBI MUPA U B NMPaKTUYECKOW AeATeNbHOCTM NII0AEN;
— MNOHUMATb M ONMCbIBATb B3aMMOCBS3b MEX/Y eCTECTBEHHbIMW HayKamu: 610normeit, PU3NKOIR, XMMMENR; yCTaHaBNBaATb B3anMOCBA3b
NPUPOAHBIX ABMIEHUM;
— NOHMMaTb CMbIC/, Pa3/inyaTh N ONUCbIBATb CUCTEMHYIO CBA3b MEX/Y OCHOBOMOMAratoLL MMy 61MON0rMYECKUMI NOHATUAMN: KIETKA, OpraHu3Mm,
BUf, 3KOcucTeMa, buochepa;
— NPOBOANTb IKCNEPUMEHTbI MO U3YUYEHNIO BUONOTNYECKNX 06BEKTOB 1 ABNEHNI, 06BACHATL pe3ynbTaTbl IKCMEPUMEHTOB, aHa/IM3MPOBATb
X, (DOPMY/IMPOBaTL BbIBOAbI;
— MCMNOMb30BaTb OCHOBHbIE METOAbI HAYYHOr0 NO3HaHWA B YYeOHbIX BMONOrMYECKMX NCCef0BaHNAX, MPOBOAUTL SKCMEPUMEHTbI MO
N3Y4eHN0 B1ONOTNYECKNX OOBEKTOB U ABMIEHNIA, OOBACHATL PE3Y/bTaTbl 3KCNEPUMEHTOB, aHa/IM3MPOBaTL MX, (DOPMY/IMPOBATL BbIBOAbI;
— (hopmynunpoBaTh rMNoTe3bl Ha OCHOBaHWUMN MPEASIOXKEHHOM GMONOrMYECKOW MH(OPMaLMK 1 NpeanaraTb BapuaHTbl MPOBEPKM FUMOTES;
— CpaBHMBaTb 61ONOTNYECKME OOBEKTLI MEX/Y COO0M MO 3afaHHbIM KPUTEPUAM, LeNlaTb BbIBOAbI U YMO3aK/IKOUEHWSt HA OCHOBE CPaBHEHWS;
— 060CHOBbLIBaTb €AMHCTBO XXMBOW 1 HEXXMBOIN NPMPOAbI, B3aUMOCBSA3M OPraHnM3MOB 1 OKPYXKatoLLel cpefibl Ha OCHOBE GMONOrMYECKMX TEOPWIA;
— NPUBOANTL NPUMEPbI BELLLECTB OCHOBHbIX Py OpraHUYecknX CoeMHEHNI KNeTKN (6eKOB, XXMPOB, YINeBOLOB, HYKIEUHOBbIX KICNOT);
— pacno3HaBaTb KNeTKN (MPOKaproT U 3yKapyoT, PaCTEHNIA U XXMBOTHBIX) MO OMMCAHMUIO, HA CXEMATUYECKMX N306PaXKEHNSAX; YCTaHaBNMBATb CBA3b
CTPOEHUSA N PYHKLMIA KOMMOHEHTOB KNeTKM, 000CHOBbIBaTb MHOI006pasune KeTok;
— 00BACHATL MHOroo6pasue opraHM3MoB, MPUMEHSS 3BOOLMOHHYIO TEOPUIO;
— 0OBACHATL NPUYNHBI HAC/EJCTBEHHbIX 3a060/1eBaHW;
— BbIAB/ATb U3MEHUMBOCTb Y OPraHNU3MOB; CPaBHNBATbL HACNeACTBEHHYIO U HEHACNEACTBEHHYHO N3MEHUYMBOCTD;



— BbISIB/IATb MOPOIOrNYecKme, r13nN0Nornyeckre, NoBeaeHYecKre agantaLmm opraHn3MoB K cpefe 06uTaHns n 4eiCTBUIO 3KONOMMYeCKNX (hakTopoB;
— COCTaB/1ATb CXeMbl NepeHoca BELLECTB U 3Heprumn B akocucteme (LENU NuTaHus);
— NPUBOAUTL J0Ka3aTe/bCTBa HEO6XOAMMOCTY COXpaHeHMs 6Mopa3Ho0bpasns Ans YCTONYMBOrO PasBUTUA U OXPaHbl OKPYXKAtOLLIEN cpefbl;
— OLleHMBaTb AOCTOBEPHOCTb BMOMOTMYEeCKOM MH(OPMALLMK, NOTYYEHHON M3 Pa3HbIX UCTOYHUKOB;
— MpeAcTaBNATL OUOMOMMYECKYIO MH(OPMALMIO B BUAE TeKCTa, Tabnuupl, rpaduika, AnarpaMmmbl U 4enatb BbIBOAbI HA OCHOBaHWM
MPeLCTaB/eHHbIX AaHHbIX;
— OLLeHMBaTb PO/b JOCTUMXKEHWNIA TEHETUKN, CENeKL UK, BUOTEXHONOTMM B NPAKTUYECKON AeATENbHOCTY YeN0BeKa;
— 0OBACHATL HeraTMBHOE BNNAHME BELLECTB (/1KOT0Ns, HUKOTUHA, HAPKOTUYECKMX BELLECTB) Ha 3apO/bILLIEBOE Pa3BUTHNE Ye/l0BeKa.
BpinyckHuK Ha 6230BOM yPOBHE MOJIYYUT BO3MOKHOCTh HAYYHTHCS:
— [laBaTb Hay4yHoe 06bACHEHNE BMOMOrMYeCcKUM (hakTam, npoLeccam, ABEHNAM, 3aKOHOMEPHOCTAM, UCNO/b3yA BUONOrMYeckme Teopun
(KNeToYHY'0, 3BOIOLMOHHYIO), YUeHVe 0 broctepe, 3aKOHbI HACNeACTBEHHOCTM, 3aKOHOMEPHOCTM U3MEHUYNBOCTH;
— XapaKTepn30BaTb COBPEMEHHbIE HAMNPaBNeHUsA B pa3BUTUM BMONOTNU; ONUCBLIBATL UX BO3MOXHOE MCMO/b30BaHWe B MPaKTUYeCKOW LeATeIbHOCTH;
— CpaBHMBaTb CrOCO6bI JeneHnst KNeTkn (MATO3 1 Meino3);
— peLuathb 3a4a4m Ha NocTpoeHue parmeHTa BTopoit uenn AHK no npegnoxeHHomMy dparmeHTy nepsoii, MPHK (MPHK) no yyactky AHK;
— peLuathb 3a4a4m Ha onpegeneHne KonnyecTsa XpOMOCOM B COMATMYECKMX M MOMOBbLIX K/IETKAX, a TaKkXe B K/IeTKax nepes Havanom AeneHns (Meliosa
WA MUTO3a) U MO ero OKOHYaHUW (419 MHOTOK/IETOYHbIX OPraH1u3mMoB);
— peLuartb reHeTUYecKre 3agadm Ha MOHOrMOPUAHOE CKPeLLMBaHMe, COCTaBIATL CXeMbl MOHOTMOPUAHOIO CKPELLMBAHUSA, NPUMEHSAS
3aKOHbI HACNeCTBEHHOCTU U UCMOJIb3YA 6G1OMOTNYECKYHO TEPMUHOMOTMIO 1 CUMBOJIUKY;
— yCTaHaB/MBaTb TUIM HAC/Mef0BaHNA N XapaKTep NPOSBIeHNA NPU3HaKa Mo 3afaHHoW CxeMe POLOCI0BHOW, MPUMEHSS 3aKOHbI HAC/e,CTBEHHOCTH;
— OLleHMBaTb pe3ynbTaTbl B3aUMOAENCTBMS YeNoBEKa 1 OKPYXKaKoLLel cpefibl, NPOrHO3MPOBaTb BO3MOXHbIE NOC/EACTBUA AeATe/IbHOCTU YerloBeKa
AN191 CYLLLECTBOBaHWSA OTAE/bHbIX B1OMIOrMYECKNX 0OBEKTOB Y Lie/bIX MPUPOAHBIX COOOLLECTB.
Ha ocHoBaHuu Paboyeli BocnimtatensHol nporpamMmbl MKOY COLL Ne 2 p.n.KyiTyH Ha 2021-2025 y4ye6Hble rofia OCHOBHbIE BOMPOCHI BOCMUTAHWS,
KOTOpbIe MpeAyCMOTPEHbI NPU U3YYeHUW Kypca XuMun B 8-9 Knaccax crefytoLume:

10 kaace
Paszpnen 1 Beenenue 3HaTb POJib OTEYECTBEHHDBIX YYEHbIX B U3YYEHUW BMONOTUN.
Pa3zen 2 MoJsiekyJasipHblii ypoBeHb | 3HaTb PO/ib OTEYECTBEHHBIX YYEHbIX B M3YYEHUN XMMUYECKOr0 COCTaBa KNeTKu
Paznen 3 Knerounslii ypoBeHb 3HaTb POJib OTEYECTBEHHBIX YYEHbIX B U3YYEHUN KIETKM
11 kaace
Paznen 4 Oprann3mMeHHblIi MoHUMaTb 3aBUCUMOCTb 340POBbS Ye/IOBEKA OT COCTOAHWSA OKPYXKatoLLLEn Cpeabl,
YpOBeHb HeobX0AMMOCTY 3aLLMTbI CPefbl 06UTaHNS YeslOBEKa.
Pa3znen 5 IonyasinMoHHO-BHAOBOM | V13yyaTb KpuTepuy BUAa Ha Npumepax BUAO0B POAHOIO Kpas
YPOBEHDL
Pa3zjes1 6 IxocucreMHblil ypoBeHb | V13yyaTb 1 ONMCLIBATL HA NPYMEPaxX 3KOCUCTEM POLHOI0 Kpas
Paznen 7 buocgepHblii ypoBeHb 3HaTb POJib OTEYECTBEHHDBIX YYEHbIX B U3YUeHUN GrOCtepbl.
O6CyXaaTb OCHOBHbIE NMPUHLMMbI PALMOHANBHOTO UCMO0/b30BaHWSA MPUPOAHBIX PECYPCOB B
POAHOM Kpae




Yuyeono-treMaTuueckuii miaan 10 kaacce

Tembl (pa3fensl)

Kon-Bo yacos

1. BBegeHue 5

2. MonekynspHbIi ypOBEHb 13
3. KneTouHblli ypoBeHb 16
WToro: 34

Yyeono-reMaruueckuii miaan 11 kiaacce

Tembl (pa3gensl)

Kon-Bo yacoB

1.0OpraHn3meHHbIN YPOBEHb 10
2.MonynaUMOHHO-BU0BOW YPOBEHb 7
3.OKOCUCTEMHBbIV YPOBEHb 8
4. BrochepHbIii YpOBEHb 8
WToro: 33

Buabl 1 popmbl KOHTPOJIs 10 OMoJioruu 10 kiace

Ne |Tema. Konnyectso
veTBepTh|Konnuec|/labopato |MNpakTuue |3Kcky [KoHTponlabopaTopHble 1 NpakTnyeckune paboTsbl
TBO PHbIX CKMX pcuit. [bHble ( Ha3BaHue)
yacoB. |paboT. pab6orT. TEecThbl
1 | BBegeHue 1 5 1 0 0 1 labopaTopHas paboTa 1 «MexaHU3Mbl CaMOoperynaLmm»,
MoneKynsipHbIil YpoBEHb 13 2 0 0 2 labopaTopHas paboTa 2 «O6Hapy>keHue
NIMNUAOB, YINEBOAOB, 6ENKOB C MOMOLLbIO KaYECTBEHHbIX PeakLinii»
1-3
JTabopaTopHas paboTta 3 «KatasmTuyeckas akTMBHOCTb (hepMeHTOB (Ha npumepe
amunasbl)»
3 | KNneTouHblli ypoBEHb 16 3 0 0 2 labopaTopHas paboTa 4
«CpaBHEeHVe CTPOEHUS KIETOK PACTEHWIA, XXMBOTHBIX FPr60B 1 6akTepuii Noj
MVKPOCKOMOM Ha FOTOBbIX MUKPOMpenapaTax U Ux onvucaHmne.
3-4 NabopaTopHas paboTta 5 «HabnofeHve NnasMonmnsa 1 Aennasmonmsa B KneTkax
KOXMLUbI NTyKa».
TabopaTopHas paboTa 6 «MpuroToB/eHve, paccMaTpuBaHne 1 onmcaHune
MMKPOMpPenapaToB KETOK PACTEHN».
Hroro 3a roa. 34 6 0 0 5




HOPMBI U KPUTEPUHN OLIEHUBAHUA

OueHnBa}me YCTHOT0 OTBETA YYalIuXxcCs

OtmMmetka "'5" CTaBUTCA B CnyYae:
1. 3HaHWsA, NOHUMaHKA, rNyBUHbI YCBOEHMS 00yyatoLLMMCs BCero 06bLéma nporpaMmMHOro Matepuana.
2. YMeHWs BblAeNsTb rNaBHbIe MOIOXEeHWS B U3y4EHHOM MaTepuasie, Ha OCHOBaHMU (DaKTOB 1 MpYMepoB 0606LaTh, feN1aTb BbIBOAbI, YCTaHAB/IMBATb
MeXMNpeLMeTHbIe U BHYTPUNPeAMETHbIE CBA3W, TBOPYECKU NPUMEHSAET MOMYYEeHHbIe 3HAHWUS B HE3HAKOMOM CUTYyaLuu.
3. OTCyTCTBME OWMBOK 1 HEJOUETOB MPW BOCMPOW3BEAEHNM N3YHEHHOI0 MaTepuana, Npy YCTHbIX OTBETaX YCTpaHeHUe OTAeNbHbIX HETOYHOCTEN ¢
MOMOLLbIO JOMO/HUTENbHBIX BOMPOCOB YYUTENSA, COBMIOLEHNE KYNbTYPbl YCTHOM peyn.
OtMmeTka "4":
1. 3HaHVe BCero M3y4yeHHOro NPorpaMMHoOro MaTepuana.
2. YMeHWIN BblAeNATb rNaBHble MOOXEHUA B M3y4eHHOM mMaTtepuasne, Ha 0CHOBaHUM (DaKTOB 1 NPMMepPOB 0606LaTh, fenaTb BbIBOAbI, yCTaHaBINBATb
BHYTPUNPEAMETHbIE CBA3W, MPUMEHATbL NONYYEHHbIE 3HAHUA Ha NPaKTUKE.
3. HesHauuTenbHble (Herpyoble) owmMOKN 1 HeAO0UETLI MPY BOCMIPOU3BELEHNM N3YYEHHOI0 MaTepuaa, CoOBM04eHe OCHOBHbIX NPaBus Ky/bTypbl YCTHOM
peyn.
Ormerka "3" (YpoBeHb NpeLCTaBNeHNI, COYETAIOLLMXCA C 3/IeMEHTAMUN HaYUHbIX MOHATUIA):
1. 3HaHWe 1 YCBOEHWEe MaTepuasa Ha YPoBHe MUHUMa/IbHBIX TPe60oBaHWiA NporpaMmbl, 3aTPYAHEHWE NPU CaMOCTOATE/IbHOM BOCMPOW3BEAEHNN,
Heob6X0AMMOCTb He3HaUUTE/IbHON MOMOLLM MpenojaBaTens.
2. YMeHve paboTaTb Ha YPOBHE BOCMPON3BEAEHUS, 3aTPYAHEHNSA NPY OTBETAX Ha BUAON3MEHEHHbIE BONPOCHI.
3. Hannuwme rpy6oii oLmnbKmM, HECKO/bKMUX HErpybbIx Mpy BOCNPOU3BEAEHUN U3YHEHHOTO MaTepurana, He3HaunTeIbHOe HeCco6/1H04eHNe OCHOBHbIX NpPaBu
Ky/bTYpbl YCTHOM peyn.
OtmMmeTka "'2":
1. 3HaHWe 1 YCBOEHWNE MaTepuana Ha YPOBHe HKe MUHUMa/IbHBIX TPe6OBaHWA NPorpaMmbl, OTAe/bHble NPeACTaBeHNs 06 N3y4eHHOM MaTepuase.
2. OTCyTCTBME YMEHWIA paboTaTb Ha YPOBHe BOCNPOMN3BELEHNS, 3aTPYAHEHNS NPU OTBETAX Ha CTaHAAPTHbIE BOMPOChI.
3. Hanmume HecKobKMX rpyobix OLWMGO0K, 60/6LIOro Yncna Herpyobix npyi BOCNPOW3BEAEHNN U3YHEHHOTO MaTepurana, 3HaunTelbHoe HeCob/I0AeHe
OCHOBHbIX NpaBu/ KyNbTYpbl YCTHOW peyu.

OuneHka BbINOJTHEHHNS NPAKTHYECKHUX (J1a00paTOPHBIX) padoT.

Otmerka "'5" CTaBUTCA, ECNIN YYEHUK:

1) npaBuIbHO ONpeaenun Lefb OnbITa;

2) BbINOHU/ paboTy B NOSIHOM 06beMe € CoB0AeHEM HEOOXOANMOI NOCNeA0BaTEIbHOCTU NPOBEAEHNS OMbITOB U U3MEPEHNIA;

3) caMOCTOSTeNbHO U pauoHabHO BblGpan U MOArOTOBU /15 OMbITa HE06X04UMOe 060pyA0BaHWe, BCE OMbITbl NPOBEN B YC/I0BUAX U PeXMMax,
o6ecneyrBatoLLMX NoNyYeHne pe3ynbTaToB M BbIBOLOB C HaM60/IbLLEA TOYHOCTLIO;

4) Hay4HO rpaMoTHO, IOMMYHO ONMcan HabaeHNs 1 CHOPMYNMPOBa BbIBOAbI U3 ONbITa. B NpefcTaBneHHOM 0TUYeTe NPaBuIbHO Y aKKYpPaTHO BbIMOTHUI
BCe 3anucu, TabnLbl, PUCYHKK, rpatinKn, BbIYUCIEHNSA U CLENAN BbIBOAbI;

5) NposiBNSeT opraHn3aUMoHHO-TPY0BbIe YMeHUS (MOAAEPXKMBAET YNCTOTY paboyero MmecTa 1 NOPsSAOK Ha CTO/e, SKOHOMHO UCMO/b3YET PacXO4HbIe



marepuansbl).
7) 3KCNEepPUMEHT OCYLLLECTB/ISET MO M/1aHy C Y4ETOM TEXHUKKU 6e30MacHOCTY 1 NpaBun paboTbl C MaTepranammn n 060pya0BaHUEM.
Otmerka "4" CTaBUTCA, €C/IN YYEHUK BbIMOHU TPe60BaHNA K OLeHKe "5", HO:
1. onbIT NPOBOAWA B YC/IOBUSAX, He 06eCreumBaroLLMX AOCTATOUYHOM TOYHOCTY N3MEPEHWIA;
2. WK 6110 JONYLLEHO [BA-TPU HELOYeTa,;
3. Unn He 6onee OAHOI Herpy6oI OLIMOKKN 1 OQHOTO HeL04eTa,
4. VTN 3KCNEePUMEHT MPOBELEH He MOHOCTbLIO;
5. nnn B onucaHnm HabnoaeHW U3 onbITa 4ONYCTUA HETOUYHOCTU, BbIBOAbI CAeNa HEMO/HbIe.
OtmMmeTka "'3" CTaBUTCA, €C/IN YUYEHUK:
1. NpaBW/IbHO OMpeaennn Lenb OnbITa; paboTy BbINOMHSAET NPaBUIbHO HE MEHEE YeM Haro/I0BMHY, OAHAKO 06BLEM BbIMO/IHEHHOM YacTN TaKOoB, YTO
MO3BONAET MOMYUYNTb NPaBU/IbHbIE Pe3y/bTaTbl U BbIBOAbI MO0 OCHOBHbIM, MPUHLMMMAIBHO BaXKHLIM 3aja4am paboTsbl;
2. nnn noabop 06opyaoBaHNs, 06LEKTOB, MaTepPUasioB, a TakXkKe paboTbl MO Ha4any onbiTa NPOBE/ C MOMOLLbIO YUUTENs; UK B XO4e NPOBEAEHUS OnbITa U
N3MepPEeHNIA O6bINn AONYLLEHbI OLLMOKKX B ONMCaHUN HabtoaeHA, POpPMYyIMPOBaHUN BbIBOOB;
3. ONbIT MPOBOANACA B HepaLMOHa/IbHbIX YCMIOBUAX, YTO MPUBENO K NONYYEHWNIO Pe3y/bTaToB C O60/bLLEA NOrPELLIHOCTLIO; MW B OTHETE ObINM A0MYLLEHbI B
06LLEN CNOXHOCTY He 60/1ee ABYX OLUMOOK (B 3annCAX eAVHNL,, U3MEPEHUSAX, B BbIYUCIEHUAX, FpadnKax, Tabnmuax, Cxemax, v T.4.) He MPUHLUNUAIBHOTO
AN laHHOW paboTbl XapakTepa, HO MOBMSABLUMX Ha Pe3y/bTaT BbINO/HEHNS;
4. ponyckaet rpyoyto onoKy B Xofe sKcreprmMeHTa (B 06bACHEHUN, B 0hOpM/IEHMN paboThbl, B COGMHOAEHMN NPaBU TEXHUKIK 6e30nacHOCTM nNpu paboTe ¢
mMaTepuanamm 1 060pynoBaHMEM), KOTopas UCnpaBseTcs No TpeboBaHUI0 yunTens.
Otmetka "'2" CTaBUTCA, ECNIN YYEHUK:
1. He onpefennn caMoCTOATENIbHO Lie/b OMbITa; BbINOMHWA PaboTy He MOIHOCTbIO, He NMOATOTOBWA HY)XXHOe 060pYA0BaHME 1 06beM BbINOMHEHHOW YacTu
paboTbl He MO3BONAET CAeNaTb NPaBU/IbHbLIX BbIBOLOB;
2. NN OMbITbl, U3MEPEHUS, BbIYUCNEHUSA, HABNOAEH NS MPOU3BOANINCE HEMPaBWIILHO;
3. nnu B Xofe paboTbl U B 0THETE 0OHAPY)XXUINCh B COBOKYMHOCTU BCE HEAOCTATKM, OTMEYEHHbIE B TPE60BaHMAX K OLeHKe "3";
4. ponyckaet e (1 60nee) rpyoble OLWMOKM B X04e IKCMeprMeHTa, B 06bACHEHUN, B ODOPM/IEHMN paboTbl, B COOMOAEHUN MPaBU/ TEXHUKN 6e30MacHOCTM
npu paboTe ¢ BeLlecTBamMu U 060pYA0OBaHMEM, KOTOPbIE HE MOXET UCMPaBUTb AaXe N0 TPebOBaHUIO yuuTens.
Ouemca CAMOCTOATEJIbHBIX IMCbMEHHBIX U KOHTPOJILHBIX paﬁoT.
Otmetka "'5" CTaBUTCA, ECNIN YYEHUK:
1. BbINONHWA paboTy 6e3 OLWMOOK N HEA0UETOB;
2) fonycTun He 6onee 0AHOro HefoYeTa.
Otrmerka "4" CTaBUTCA, €C/IN YYEHVK BbINOMHUA PaboTy NOMHOCTbIO, HO AOMYCTUN B HEl:
1. He 60nee 0AHOIN Herpyboii OLLMOKWN U O[JHOTO HELlOYeTa;
2. W He 60nee ABYX Hel04eTOB.
Otrmertka "3" CTaBUTCA, €CNIN YHEHMK NPaBU/IbHO BbINOSHU He MeHee 2/3 paboTbl Uan 4ONYCTUI:
. He 60nee ABYX rpybbIX OWNOOK;
. NN He 60nee 0HON rpy60oi 1 OHON HErpyobol ONOKM U OAHOIO HEAOYET],;
. I He 60nee ABYX-TPeX HerpyobIx OLWnOOK;
. WX OAHOI Herpy6ol OLLUMOKN 1 TPEX HEIOYETOB;
. WX NpY OTCYTCTBUM OLIMBOK, HO MPW HA/TMYNI YETbIPEX-NSATN HELO4ETOB.

O wpiNE



OtmMmetka "'2" CTaBUTCA, €C/IN YUYEHUK:
1. LONYCTWN YMCO OLLUMOOK M HELOMETOB NPEBOCXOASLLEE HOPMY, NPY KOTOPOI MOXET ObITb BbICTaB/IEHA OLEHKa 3",
2. WX eCNK NMPaBW/IbHO BbIMOJTHU MEHee NMOMOBMHbI PaboThl.

Ouenlca BBINNOJITHCHHUA TECTOBBIX paﬁoT 110 OMOJIOTHHU:

OLieHKa MUHUMYM MaKCUMyM
5 90 % 100 %
4 71% 89 %
3 51% 70 %
2 0% 50%

OneHuBaHHe NPOEKTHON PadoThl 10 OHOJOTHH

O01Me Tpe0OBAHUA K MPOEKTHOM padoTe mo OMO0JIOrnH.

MpecTaBNSeMbIi1 MPOEKT AO/MKEH UMETb TUTY/bHBbI INCT C YKasaHWeM: haMUnnm, MMeHW, 0TYECTBA UCMONHUTENS U pyKoBoauUTeNs (ei) NPoeKTa, HasBaHwue
MPOEKTa, rofla HanucaHus PaboTbl, YKas3aHWEM Lienelt 1 3aa4 NPOeKTHO paboThbl.

CofepXaHvie NPOeKTHOI paboTbl A0MHKHO BKNOUATh TakKue pasaenbl, Kak:

— BBe/leHMe, B KOTOPOM 060CHOBbIBAETCSA aKTyalbHOCTb BbIOPAHHOM MW paccMaTpuBaeMori Npo6Iembl;
— MeCTO 1 BpeMs BbINO/IHEHUA paboThl;
— KpaTKoe onucaHue NCNosb3yeMbiX METOAMK C CCbIIKaMM Ha UX aBTOPOB (eC/M TaKOBble HEOOXOAUMbI A/ paboTbl MW NCMONb30BAIUCH B HEW);
— CMCTeMaTM3MpoBaHHbIe, 06paboTaHHbIE pe3y/bTaTbl UCCEL0BaHWIA;
— BbIBOAbI, CLleflaHHble NOC/e 3aBepLUeHNs paboTbl HaZ NPOEKTOM;
— MPaKTUYecKoe NCNob30BaHKe Pe3y/bTaToB NPOEKTa;
— coumasibHas 3HaYMMOCTb MPOEKTA;
— MPWNOXEHNE: (hoTorpadum, CXeMbl, YepTexxu, repbapun, Tabnmupbl CO CTaTUCTUYECKUMIN AaHHBIMW 1 T.[.
Kpurepuu olleHKHM NPOEKTOB 110 OMOJIOTMH:

— YeTKOCTb NOCTaB/IEHHOM LieNn 1 3ajau;

— TemaTunyeckas akTyalbHOCTb M 00bEM MUCMO/b30BAHHOMW NINTEPATYPbI;

— 000CHOBAHHOCTb BblOPaHHbIX METOAUK A/1 NPOBEAEHNSA UCCeL0BaHNN;

— MONHOTA PacKpPbITUA BbIGPAHHON TeMbl NMPOEKTE,;

— 000CHOBAHHOCTb BbIBOAOB W X COOTBETCTBME NOCTaB/IEHHbIM 3aJa4am,;

— YPOBEHb NPeLCTaB/IEHHbIX AaHHbIX, NMOTYYEeHHbIX B X0O4e UCCef0BaHUsA BbiIGpaHHOM Npobsiembl (06beKTa), x 06paboTka (Mpy He06XOANMOCTH);
— aHa/IM3 NOMYYEHHbIX JaHHbIX;



— Hanunuue B paboTe BbIBOAA MW NPAKTUYECKUX PEKOMEHAALMIA;

— KayecTBO 0hopMeHMst paboTbl (Hanmume hoToMaTepUanos, 3apUCOBOK, CMCKA MCMOMb3YEMOW NNTEPATYpPbI, repbapHbIX MaTepuanoB K NpoeKkTamM no
6oTaHuKe 1 T.4.).

Kpurepyuy ol1leHKM BBICTVILICHUS JOKJIATYHKA 110 3AIIMTE MPOEKTA:

060CHOBAHHOCTb CTPYKTYPbI A0KNaAa;

BbIYIEHEHWE NaBHOTO;

MO/IHOTA PacKpbITUSA BbIOPaHHOM TEMATKMN UCCNEA0BaHNSA NPU 3aLLUTE;

MCMONb30BaHVE HargHO-UNKOCTPATUBHOIO MaTeprana;

KOMMETEHTHOCTb, 3PYANPOBaHHOCTb AOKNafuMKa (BbICTYMAKOLWLEr0) N YMEHME ero 6bICTPO OPMEHTMPOBATLCA B CBOEN paboTe MpW O0TBETax Ha BOMPOCHI,
3a/jaBaeMble KOMUCCHEN (YIEHAMU XKIOPU TN SKCNEPTHOW KOMUCCUEN);

YPOBEHb MpefCcTaBeHns Aoknaaa no NpoekTy (YMeHve Nonib30BaThCs NPY M3N0XEHWM [OKNada 1 0TBETaX Ha BONPOChLI MaTepuanamm, nosyYeHHbIMA B
X0fle UCCNefloBaHMUs), YeTKOCTb 1 SICHOCTb MpK OTBETaX Ha BCE BO3HMKatOLLME B XOe A0KMaaa BOMPOCHI MO NPOEKTY, YTO SIBMSETCS HEOTbEM/IEMbIM
rMoKasaTefieM CaMOCTOSTENIbHOCTMW BbINOMHEHNS paboTbl MO BbIGPaHHO TEME.

JluTeparypa u cpeacTBa o0y4eHHsI:

Mporpamma: Mporpamma no 6uonorun s o06ueobpasoBaTenbHbIX WKOA (CO0pPHUK Bronorus. Paboyne nporpammel. MNpegmeTHas MHUA

YUYEOHUKOB «JTNMHUA XM3HW». 10—11 Knaccol: y4eb. nocobue ans obLieobpasoBaTe/ibHbIX. OpraHun3aunii: 6a3oBbii ypoBeHb / B. B. MNaceyuHuk, I'. T
LLIseyos, T. M. EdpumoBa. — M. : TpocseLeHmne, 2017

Y4ebHuK: bronorus. 10 Kn.: y4ebHNK Ans 06Leobpa3oBat. opraHu3aumii: 6a3oBblin ypoBeHb/Nog pedakumein B.B.MacevyHunka. 2-e n3g. - M., MNMpoceeLeHme.

2020 .

Y4ebHuK: bronorus. 11 Kn.: yuebHMK Ans 06Leobpas3oBat. opraHu3aumii: 6a3oBblin ypoBeHb/Nog pedakumein B.B.MacevHunka. 2-e n3g. - M., MNMpoceeLleHue.

2021 .
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borpaHosa T.J1., ConofoBsa E.A. bruonorusa. CnpaBoYHMK 419 CTApLLEKIACCHUKOB 1 NocTynaroLwmnx B By3bl. — M.: ACT-npecc, 2006.

Bonrosa N.B. C60pHMK 3aaa4 no o6Lein buonorum ana noctynarowmx B BY3bl. — M.: OHukc 21 Bek, 2005.
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CyxoBa T.C., Ko3nosa T.A., CoHnH H.W. Obwwas buonorud. 10 — 11 kn.: Paboyas TeTpagp K yuebHuky / nog pes. B.b. 3axaposa. — M.: Apoda, 2003.
KpukcyHoB E. A., MaceuHuk B. B. 3konorus. 10 (11) knacc: Yueb. ans 6uieobpasosar. yueb. 3aBefeHuin. 5-e n3g., gopab. M.: poda, 2001. — 256 ¢
SHumKnoneaus ans geteid. nas. Pea. B. A. BonoguH.M.: AsaHTa+, 2001. — 448 c.

Bep3nnnH H.M., KopcyHckas B.M. O6uias meToanka npenogasaHus uonorun. — M.: MpocselueHmne, 1986.

3axapos B.b, MycTtadmH A.I". ObLuasa 6ronorus: TecTbl, BOMPOCHI, 3afaHns. — M.: INpocselyeHne, 2003.

BaHoBa T.B., KannHoBa I'.C., Msarkosa A.H. C60pHUMK 3aaaHuii no o6uein 6uonorun. — M.: MpoceelueHmne, 2002.

LLInwknHckaa H.A. F'eHeTuka n cenekyms: Teopus. 3agaHus. OTeeTbl. — CapaToB: Jluuei, 2005.



JonmoaHuTeIbHAS IMTEPATypa VI YIALIUXCH:

1. M.B.BblicoLkas TpeHaxxep no obLuein 6uonorum ansa yyaiumxcs 10-11 knaccos 1 noctynarowmx B BY 3bl. TpeHMpoBOYHbIe 3a1aun — Bonrorpas;:
Yuntens,2005.

2. M.B.Bbicoukas ObLas 6uonorms 9-11 knaccbl: pasHOYPOBHEBbIE YNPaXKHEHWS 1 TeCTOBbIe 3aaHnsa— Bonrorpad: Yumntens,2008.

3. T.A.AoHuHa. MNpakTnyeckoe nocobue c 3agaHusamMn.- M.:dopym-nHTpa, 2009

4. T.N.NepHep. Ypoku 6uonorum. Obwas 6nonorms.10-11 knaccbl. TecTbl, BONPOCHI, 3a4a4n.- M.: 3kcMo,2005

5. B.B. Nace4yHnK ABTOpCKasi nporpamma cpefHero (nosiHoro) obuero ob6pasosaHns no 6uonormm 10-11 knaccel. — M.: Apoda 2010

6. M.B. OgaHosuny, H.W. Ctapukosa,E.M. Magxunesa, E. HO.LLLenykosa buonorns 5-11knacchl:pa3sepHyToe TeMaTUyecKoe naaHnpoBaHue — Bonrorpaa:
Yuutens, 2009

A nosHaro Mup; Jetckasa sHumknoneamsa: Amgunomn. Astop b.®.Ceprees; - M.: OO0 «dupma «3gatensctso ACT»»; OO0 «AcTpenb», 2011. — 480 c.:
nn.; NlabopaTopHbIn NpakTUKyM. brionorus 6-11 knacc (y4ebHoe 3n1eKTPOHHOe U3faHune).

7. 11.B.CopoknHa. TemaTuyeckue 3a4étbl no 6uonorum B 10-11 knaccax - M.:Cdepa,2008

8. «EanHasn konnekums Lindposbix ObpasoBaTe/ibHbIX PecypcoB» (Habop LMgpoBbIX pecypcoB K yvebHnKam nuHuy MoHomapesoit .H.) (http://school-

collection.edu.ru/).

9.www.bio.1september.ru— raseta «bronorus» -nNpunoXeHne K «1 ceHTaopsa».

10.http://bio.1september.ru/urok/ -MaTepuans! K ypoky. Bce paboTbl, Ha OCHOBE KOTOPbIX CO34aH CaiiT, 6bIaM 0ny6/1nMKoBaHb! B rasete "buonorms”.
ABTOpamu caiiTa npofenaHa 60/bLUas paboTa no CUCTEMATU3MPOBAHMIO Fa3eTHbIX CTaTel C YH4ETOM LLKO/IbHOM Y4e6HO NporpaMmbl Mo NpeameTy
"Bruonorung".

11. www.bio.nature.ru — Hay4Hble HOBOCTY 610/IOTNK
12.http://ebio.ru/ - SNeKTPOHHBIA Y4eOHUK «Bronormsy». CoLepXuUT BCe passesbl 6Monorumn: 60TaHMKy, 3001010, aHATOMUIO U (IU3MONOT IO YeNoBeKa,

OCHOBbI LIUTONOTMM U TEHETUKW, 3BOTIOLNOHHYHO TEOPUIO U 3KONOTU0. MOXXeT ObITb pekomMeHaoBaH y4yallnumca gnq CamMOCTOSATE/IbHOW p3.60TbI.

13.http://www.gbmt.ru/ - FocyaapcTBeHHbIn Bruonornyecknin mysein um. K. A. Tumnpssesa. BupTyanbHble 3KCKYpcun: XKXMBOTHbIE B MUax U iereHax,
YKnBOTHble-cTpouTenu, 3aboTta 0 NoTomMcTBe, OnacHble XMBOTHbIe. LindpoBble Konun oHaa My3es MOryT ObITb UCMONb30BaHbI B KAYECTBE UNNHOCTPALUM
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Temamuueckoe naanuposanue «bHOJIOTHA. 10 KJIACC»
1 yac B HexeJ10, Bcero 34 4 (0a30Bblii YpOBEHb)
YuebHuk: bronorus. 10 Kn.: y4ebHUK a1 06Leobpa3oBaT. opraHmnsaumii: 6asoBblii ypoBeHb/nog pefakumeid B.B.MaceyHrka. 2-e usg. - M., MNMpocseLleHme.
2020 .

Ne Tema ypoka/ Tun ypoka KosaunyecTBo
n/n 4acoB
BBeaenue — 5 yacos

1/1 | bronorus B cUCTeMe HayK 1
2/2 | O6bEKT N3y4eHNs 6ronornm 1
3/3 | MeToAbl Hay4YHOro NO3HaHWA B GMONOTrK 1
4/4 | buonornyeckume cUCTeMb! 1

1 nx cBOMCTBA. JIaGopaTopHasi padora 1 « MexaHHU3MbI CAMOPEryJISIIIHI.
5/5 | O6o6mawmuii ypok no teme: «buoJiorusi B cucreMe HayK. MeTo1bl HAy4YHOT0 MO3HAHUS B GHOJIOTHID» 1

Bxoonoii konmpono

MouJiekyJIsipHbIii YpoBeHb — 13 yacoB

6/1 | MonekynsipHbIiA ypoBeHb: 06LLas XapakKTepucTKa 1
7/2 | HeopraHnyeckue BeLLecTBa: BoAa, CONn 1
8/3 | lmnuapl, X CTPOEHMNE N (DYHKLMUN. 1
9/4 | YrneBofpl, UX CTPOEHWNE N PYHKLMN, 1

10/5 benku, coctaB 1 CTPYKTypa. 1

11/6 | Benku. ®yHKLMN 6eNKOB 1

12/7 | JIabopaTopuas pagora 2 «OfHapy:KeHUe JIUMHI0B, YIJIEBOI0B, 0eJKOB C MIOMOLILI) KAYeCTBEHHBIX PeaKiuiiy 1

13/8 | ®epmeHTbI - buonornyeckme katanmsaTopbl. Jlaboparopuas pagora 3 «Karaauruueckass akTHBHOCTH (pepMEeHTOB (Ha 1

NnpuMepe aMuJIasbl)»

14/9 | IIpomesicymounslit Konmpons 1
15/10 | HyknenHosble kucnotbl: AHK n PHK 1
16/11 | AT® un gpyrvie Hykneotuabl. ButaMuHbl 1
17/12 | Bupychl 1
18/13 | O6o6mawmuii ypok no teme «MoJieKyJISIpHbIH YPOBEHb OPraHU3AIUH KUBOW MPUPOIbD (KOHTPOJIBHBIH TECT) 1

Kuierounblii ypoBeHnb — 16 yacos




19/1 | KNeTouHbIn ypOBEHb: 06L1as XapakTepucTmka. KnetouHas teopus 1
JlaGopaTtopHas padora 4 «CpaBHeHHMe CTPOCHHUS KJIETOK PACTEHNH, )KUBOTHBIX TPU0OB U 0aKTepHil M0 MUKPOCKOIIOM
Ha roTOBLIX MUKPpoONIpeNnaparax U X OnnMCaHue».
20/2 | CTpoeHMe KneTKn. KnetouHas membpaHa. Liutonnasma. KnetouHsblii LeHTp. Lintockenet 1
.JIaﬁopaTopHaﬂ paﬁoTa 5 «Haﬁ.moz[e}me IJIAa3MOJIM3a " ACIIa3MO0JIU3a B KIICTKAaX KOKUIBI JIYKa».
21/3 | Pnbocomsbl. Aapo DHAONNa3MaTUYeCKas CeTb. 1
22/4 | Bakyonu. Komnnekc Fonsmku. Jinzocombl. Jlaboparopuas padora 6 «[IpurorosiieHue, paccMaTpuBaHHe W ONUCAHHE 1
MHUKPOINPENApaToB KJIETOK PACTEeHUI».
23/5 | MutoxoHgpuu. Mnactugsl. OpraHonapbl ABMKeHNSA. KNeToYHble BKHOYEHUS. 1
24/6 | OCOBEHHOCTM CTPOEHMWS KIETOK NMPOKaproTOB U 3yKapuOoTOB. 1
25/7 | O6odmaummii ypok mo reme «Oco0eHHOCTH CTPOEHHUS KJIETOK KHBBIX OPraHU3MOB» (KOHTPOJIbHBIN TeCT) 1
26/8 | OO6MeH BeLLeCTB 1 NpeBpaLLeHne SHEPTUN B KNETKeE. 1
27/9 | SHepreTu4eckmii 06MeH B K/ETKE. 1
28/10 | Tvinbl KNETOYHOrO NUTaHNA. POTOCKMHTE3 U XEMOCUHTES. 1
29/11 | MNnactnyeckunini 06MeH: 6MOCKMHTE3 6ENKOB 1
30/12 | Perynaumsa TpaHCKpUMLMK 1 TPAHCNALMMN B KIETKE U OpraHu3me. 1
31/13 | OeneHune KneTkn. MuTos. 1
32/14 | OeneHune KNeTkn. Meiio3. NonoBble KNeTKu 1
33/15 | Hmo:zoswtii konmpoab 3a Kypc 6uonozuu 10 knacca 1
34/16 | O6o6bLaroLwmin ypok. PaboTta Hag oLunmbKamu. 1




TemaTnueckoe miannposanme 11 kiaace
1 yac B Hegeu10, Beero 34 4 (0a30BbIi YPOBEHB)
YuebHuk: bruonorus. 11 Kn.: y4ebHUK Ans 06Le0bpa3oBaT. opraHmn3aLnii: 6a3oBbli ypoBeHb/Nog peaakuvein B.B.MaceuHrka. 2-e usa. - M., MpoceeLleHme.
2021 .

Ne Tema ypoka KosaunyecTBO 4acoB
YPOKa

OpranusmenHnblii ypoBenb (10 yacos)

OpraHn3MeHHbI YpoBeHb: 06LLjas XapaKTepucTka. Pa3MHOXeHMEe OpraHM3moB

Pa3BuTWe NO0OBbIX KNeTOK. OniofoTBOpeHne. IHANBUAYaIbHOE pa3sBUTHE OPraHM3MOB. BroreHeTMYecKunin 3aKoH

Bxoonou konmpoinw

3aKOHOMEPHOCTW Hac/ef0BaHNA Npr3Hakos. MOHOrMGpMaHOe CKpeLBaHme

HenonHoe JOMUHUPOBaHWE. eHOTUN 1 heHOTUM. AHANU3MPYIOLLIEe CKpeLLBaHVE.

[nrnbpunaHoe cKpeLmBaHme. 3aKoH He3aBUCUMOr0 Hacne0BaHMS NPU3HAKOB

XPOMOCOMHasA Teopua HacneACcTBeHHOCTU. 3aKOH MopraHa. "'eHeTuKa nona. HacnegosaHwe, CLENIEHHOE C MNO/I0M

3aKOHOMEPHOCTN N3MEHYMBOCTU

O ONOO OB IWIN| -

OCHOBHbIe METOAbI CeneKkLmmn paCTeHMIz, YXMBOTHbIX Y MMKPOOPraHn3MoB. bruoTexHonorusa

=
o

Obobwenue u koHmpoaws 3nanuti no meme « Opeanu3mMeHHblll YPOBEHb .

IHonyasiiMOHHO-BUA0BOM YpOBeHb (7 4acoB)

11 | MonynsuMoHHO-BI0BOI YPOBEHb: 06LLAsS XapakKTepUCTUKa. Buasl 1 nonynsumm

12 | Pa3BuTME 3BOMOLMOHHbIX UAEN

13 | ABvdKyLMe CUMbI 9BOMKOLMK, UX BUSHME HA reHOOH, NonynsLum

14 | ECTeCcTBeHHbIN 0TOOP Kak (hakTop 3BO/OLLMN

15 | MUKpPO3BOMHOLMS U MaKPO3BONOLWS. HanpasneHys 3B0HLMm

16 | Ipomesrrcymounwtit KOHmpob

17 MpuHUMNbI Knaccuurkauun. Cuctemarmka

JKOCHCTEMHBIH YPOoBeHb (8 4acoB)

18 | OKoCMCTEMHbIN YpOBeHb: 06LLasa XxapakTepucTmka. Cpega o6uTaHUs opraHM3moB.
SKonornyeckme (HakTopbl ¥ UX BAUSHWE HA OpPraHn3Mbl. TONEPaHTHOCTb M afanTaums

19 | DKonornyeckne coobLLecTBa

20 Buapbl B3aMOOTHOLLIEHNI
OpraHM3MoB B 3KOCMCTEME. DKO/IOrMYecKas HuLa

21 BuraoBas 1 NpoCTpaHCTBEHHAA CTPYKTYPbl 3KOCUCTEMBbI

22 MnLeBble CBA3M B 3KOCUCTEME

23 KpyrosopoT BeLLecTB
1 NpeBpaLLeHne 3HEPrnn B IKOCUCTEME




24 | DKO/OrMyeckas cykLeccus.
MocneAcTBums BAUAHNA JEATEIbHOCTU Ye/I0BEKa Ha 9KOCUCTEMbI

25 Obobwenue u KOHMpPoOL 3HAHUN N0 Mmeme « IKOCUCEMHDLU YPOBEHb»
buocdepnblii ypoBeHb (7 4acoB)

26 | brocepHbIi ypoBeHb: 06LLas XapakTepucTuka. buochepa — rnobanbHas skocmucTema. YueHve B. V. BepHazckoro o
6rochepe

27 KpyroBopoT BeLLeCTB B 6rochepe

28 | DBonwouums brocheps!

29 [MponcxXoXKaeHWe XMU3HW Ha 3emMne

30 | OCHOBHbIe 3Tarnbl 3B0NKOLIMM OPraHNYecKoro Mvpa Ha 3emne

31 3JBOJOLINA YeN0BEKA

32 | Ponb YenoBeka B buocgepe

33 | Umoeosuvlii konmponws 3a Kypc buonocuu 11 knacca
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