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CocraBurenb: Onnna JIro00Bs AjlekceeBHa
YUHUTENb OMOJIOTHH



Paboyas nporpammMa coctaB/ieHa Ha 0CHOBe PefepasibHOro MocyaapCcTBEHHOMO CTaHAapTa, NPorpaMmMbl No 6uonorum ans obLieobpasoBaTe/bHbIX LWKON
(c6opHMK Bronorus. Paboune nporpammel. MpegmeTHas MMHUA YH4eOHMKOB «JTMHUA XM3HW». 10—11 Knaccbl: yyeb. nocobue gns
06L1e06pa3oBaTeNbHbIX. OpraHn3aLuii: 6a3oBblii ypoBeHb / B. B. Maceynuk, . . LLBeuos, T. M. EdoumoBa. — M. : MNpocselyeHne, 2017), NONHOCTHIO
OTpaXxatoLLen cofepxaHue MNpumepHO NporpaMMbl, C AOMOMHEHUAMU, He NPEBbILLALWMMN TPe6OBaHNA K YPOBHIO MOArOTOBKM 06Y4aroLLMXCS.
HopMaTuBHO-IpaBoBbI€E JOKYMEHTbI, HA OCHOBAHMHU KOTOPBIX pa3padoTrana padoyasi nporpamMmma:

e  deaepasibHbIiA rOCyfapCTBEHHbIN 06pa3oBaTe/bHbIN CTaH4APT cpefHero obLero o6pasoBaHns (YT8. NprkasoM MuHMCTepCTBa 06pa3oBaHNs 1 HayKu
P® ot 17 mas 2012 r. N 413). MoanyHKT 6 n3MeHeH ¢ 7 aBrycta 2017 r. - Mprka3 MuHobpHayku Poccum oT 29 ntoHa 2017 1. N 613

e  ®defepanbHblil 3aKOH PP 0T 29.12.2012 Ne 273-®3 "O6 o6pa3oBaHuu B Poccuiickoin depepaunn», €T. 2, n. 9;

e  deaepasibHbIA rocyfapCTBEHHbIN 06pa3oBaTe/bHbIN CTaHAAPT;

® nncbMo MuHMUCTepCTBa 06pa3oBaHnsa U Hayku P® ot 19 anpens 2011 r. Ne 03-255 «O BBefeHWM (efepaibHOro rocyaapCTBeHHONo
06pasoBaTenbHOro ctaHAapTa 06Llero 0bpasoBaHmA»;

® (hefepanbHbIi NepeveHb Y4eOHNKOB, PEKOMEH0BaHHbLIX MUHUCTEPCTBOM 00pa3oBaHns 1 HayKun P® K ©cnonb3oBaHMIO B 06pa3oBaTe/lbHOM
npovecce B 06LLe06pa3oBaTeNibHbIX yupexxaeHusax, Ha 2019-2020 rr., np. MuHucTepcTBa 06pa3oBaHus 1 Haykn PP Ne 345 ot 28.12.2018

® npuka3s MuHuctepcTsa 06paszoBaHus 1 Hayku P® Ne 1577 ot 31.12.2015 r. «O BHeceHWUM n3MeHeHnin B POC OO0, yTBEPXAEHHbIN NPUKA30M
MuHucTepcTBa 06pazoBaHnsa U Hayku P® o1 17.12.2010 r. Ne 1897»;

Ha OCHOBe:

e T[lporpamma: MporpammMa no 6uonoruu 41 o6eobpasosBate/ibHbIX KON (COOPHUK Bronorus. Paboure nporpaMmel. MNpegmeTHas MHUA
YUEOHMKOB «JTMHNA XMN3HN». 10—11 Knaccol: y4eb. nocobue ans obuieobpasoBaTe/ibHbIX. OpraHun3aunii: 6a3oBbiii ypoBeHb / B. B. MaceyuHuk, I.
I. LBeuos, T. M. EdpmoBa. — M. : IpocselleHne, 2017

e  YyebHuK: bronorusa. Obuwasa 6nonorus. 10-11 kn.: y4ebHMK Ans 06LeobpasoBaTeibHbIX yupexxaeHuit / A.A.KameHckuiA, B.B.INaceyHuK,
A.M.Py6buos: - M., MNpocselleHne. 2019 .


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

MOACHUTENBHAA 3ATINCKA

Mpepnaraemas paboyas nporpaMma peasvmsyercs npyu UCrnosib3oBaHUN y4ebHMKOB «brnonorus. 10 knace» n «buonorus. 11 knace» nog,
pefakumeli npogeccopa B. B. MaceyHrKa. Mporpamma cocTaBneHa B COOTBETCTBUM C TPe6OBaHUAMM K pe3ynibTaTaM CpeAHero obLiero 06pasoBaHums,
yTBEPXAeHHbIMW PefiepaibHbIM rocy1apCTBeHHbIM 06pa3oBaTe/lbHbIM CTaHAAPTOM CpeHero
o6LLero obpasoBaHus.

Mporpamma paspaboTtaHa ¢ y4ETOM akTya/lbHbIX 3afa4 00y4YeHus, BOCNUTaHNUA 1 pa3BuTUsA 0b6yyaroLmxcs. MNporpamma yunTbiBaeT YCIoBUS, HE06X0ANMble
[/151 Pa3BUTUSA IMYHOCTHBIX U MO3HaBATE/IbHbIX KaueCTB 00y4aroLLMXCs.
MporpaMma BK/IHOYaeT 06513aTe/NbHYH YaCTb Y4eOHOr0 Kypca, 1310XKeHHY0 B «IprMepHOI OCHOBHOM 06pa30oBaTe/IbHOM Nporpamme no 61uonorumn Ha
YPOBHe cpefHero o6Lero obpasoBaHMs» 1 paccumMTaHa Ha 70 YacoB. B nporpamMme cogepXXunTca NPUMEPHbI nepeyveHb 1abopaTopHbIX Y NPaKTUYECKUX
paboT, He BCe U3 KOTOPbIX 0653aTe/IbHbI A1 BbIMNO/IHEHWSA. YUNTENb MOXKET BbIOpaTb U3 HUX Te, /1 MPOBEAEHNS KOTOPbIX eCTb COOTBETCTBYIOLLME YCI0BUA
B LLIKOJIE.

OcBOeHwe nporpammbl No 6ronorum obecrnevnsaeT OBNaJeHNe OCHOBaMM y4eBHO-MUCCe0BaTeNIbCKON AeATeNbHOCTM, HayYHbIMW METOAaMM
PeLLeHNs Pa3IMYHbIX TEOPETUYECKUX N NPAKTUYECKNX 3a4ay.
W3yueHve 6ruonormm Ha 6a30BOM YpOBHE OPUEHTMPOBAHO Ha 06ecneyeHne 06LLe06pa3oBaTe/ibHOM U 0OLLEKYIbTYPHOM NOATOTOBKM BbIMYCKHUKOB.
Ha 6a30B0OM ypOBHe M13y4yeHne npeameta «bronorusy», B 4acTu POPMUPOBAHUSA Y 00YYAIOLLMXCA HAYYHOT0 MUPOBO33PEHMS, OCBOEHUS 06LLEHAYUYHbIX
METO/0B, OCBOEHUS NPAKTUYECKOro NPUMEHEHNSA HayYHbIX 3HAHWUIA, OCHOBAHO Ha MEXMpPeAMETHbIX CBA3SX C NpeamMeTamMmm 06/1acTeil eCTeCTBEHHBbIX,
MaTeMaTUYeCKMX U NyMaHUTapHbIX HayK.

Paboyas nporpamma rno 61Monorny BKIKYaeT CrefyoLme pasaens:

1. MNoscHNTeNbHaA 3anncka.

2. O6LLas xapaKTepUCTMNKa y4eBHOro npegmeTa ¢ onpeaeneHnemM Lenein n 3afad ero n3yyeHus.
3. MecTo Kypca 61oniormm B y4e6HOM niaHe.

4. Pe3ynbTaTbl 0CBOEHMS Kypca 61M0M0rMm — NIMYHOCTHbIE, NPeAMETHbIE 1 MeTanpeaMeTHbIe.
5. CofiepxaHue Kypca bruonorum.

6. MnaHnpyemMble pe3ynbTaTbl U3y4eHNs Kypca 61oormm.

OBLAA XAPAKTEPUCTUKA YYEBHOI O NMPEAMETA

B cuncteme ectecTBEHHO-Hay4HOro 06pa3oBaHNa 6MONOrus Kak y4ebHbIN NpeaMeT 3aHMMaeT B&XXHOE MECTO B (DOPMUPOBAHUN: HAYYHON KapTUHbI
MUPa; (YHKLMOHANbHON FpaMOTHOCTM, HEO6XO0AMMON ANS NOBCEAHEBHOM XN3HW; HABbIKOB 30POBOr0 1 6€30MacHOro A1 YeNoBeKa N OKPY>KatoLLEein cpeabl
06pa3sa XMn3HW; 3KONOrMUYeCKOro CO3HaHWs; LLleHHOCTHOMO OTHOLLIEHUA K XKNBOW MPUPOAE U YenoBeKy; CO6CTBEHHOM NO3MLMM MO OTHOLLEHWIO K
B1ONOrMYecKoi NH(OPMALLMK, MONYyYaeMO 13 Pa3HbIX UCTOYHMKOB. 3yueHne 61MONorum co3aaeT yCnoBus 418 (POPMUPOBAHUS Y 00yUaroLLMXCs
WHTENNEeKTYasIbHbIX, FPaXAaHCKNX, KOMMYHUKALNOHHBIX U MH(OPMALMOHHbLIX KOMMETEHLMA.

N3yyeHne Kypca «bronorus» B cTapLueli LWKo/e Hanpas/ieHHO Ha peLleHne Crefyowmx 3aaay:
1) dhopmmpoBaHme cUCTeMbl BUOMOTMYECKMNX 3HAHUIA KaK KOMMOHEHTa eCTEeCTBEHHO-HAYUYHOW KapTUHbI MUPa;



2) pa3BUTME IMYHOCTIN 0BOYUALOLLMXCA, UX MHTENNEKTYaIbHOE U HPABCTBEHHOE COBEPLLUEHCTBOBAHME, (DOPMUPOBAHME Y HUX TYMaHUCTUYECKMX OTHOLLEHWIA 1
3KONOrMYecKm LienecoobpasHoro noBefeHNs B ObITY U TPYAOBOW AeATENbHOCTH;
3) BbIpabOTKY MNOHUMaHWSA 06LLLECTBEHHOM NOTPEOHOCTY B pa3BUTUM GUONOTUN, a TakKe (POPMUPOBaHME OTHOLLEHUS K B1ONOrMN Kak BOSMOXXHOM
o6nacTu 6yayLei NPaKTUYECKON AeSTeNIbHOCTH.

Iean 610N0rNMYecKoro 06pasoBaHmMs B CTapLLEid LWKoe (hOpMYyIMPYOTCS Ha HECKONbKMX YPOBHSAX: rN06asbHOM, MeTarnpeaMeTHOM, IMYHOCTHOM
1 NpeLMeTHOM, Ha YPOBHe TpeboBaHWI K pe3ynibTaTaM OCBOEHUSA COAepXXaHUA NpeAMETHbIX MPorpamm.

"no6anbHble Lenv 61Monormyeckoro 06pasoBaHns SBASKOTCS 0OLLMMM 415 OCHOBHO 1 CTapLUei WKO/bl 1 ONPeAenstoTCs counanbHbIMU TpeboBaHMSMY,
B TOM YMC/Ie U3MEHEHMEM COLMANbHON CUTYaL MmN pa3BUTUA — POCTOM MH(OPMALMOHHBIX NePerpy3okK, U3MeHEHNEM XapakTepa 1 crnoco6oB 06LLeHUS
1 couvabHbIX B3aMMOAENCTBUIA (06BEMBI U CNOCOOLI NOMYYEHUS MH(OPMaLMM NOPOXAAIOT PsiL OCOGEHHOCTEN Pa3BUTUA COBPEMEHHBIX MOAPOCTKOB).
Hanbonee NpoayKTUBHbIMY A5 PeLLeHMs 3aad pasBUTUSA NOAPOCTKA ABNSKOTCSA COLMOMOpPa/ibHaA U MHTENNEKTYa/lbHas B3POCNOCTb.

IMoMmMO 3TOro, rnobasbHble Lenm GopMyanpytoTes ¢ y4ETOM pacCMOTPEHNS B1ONOrMYECKOro 06pa3oBaHNA Kak KOMMOHEHTa CUCTEMbI 06pa3oBaHus B

LIeN10M, NO3TOMY OHU ABNAKOTCS Hanbosee 06LMMM U COLMANTbHO 3HAYNMbIMMU.

C y4éTOM BblLLIEHA3BaHHbIX NMOAXOA0B rN106abHbIMMK LEeNsMy 61UON0rMYecKoro
06pa3oBaHNA ABNAKOTCA:
— compaamu3anus 00y4atoLMXCA KaK BXOXAEHNE B MAP Ky/bTYpPbl U COLManbHbIX OTHOLLEHWIA, 06eCneynBatoLLEe BK/IHOUEHNE YUaLLMXCA B TY UK UHYIO
rpynny Mbo o6LHOCTb — HOCUTENS €€ HOPM, LIeHHOCTENR, OpMEeHTALMiA, OCBaBaeMbIX B MPOLLECCE 3HAKOMCTBA C MMPOM XXMBOV NPUPOAb;
— npuoGiIeHune K MO3HaBaTe/IbHON Ky/bType KakK CUCTeMe No3HaBaTe/bHbIX (HayUHbIX) LLeHHOCTE, HaKOMIeHHbIX 06LLeCTBOM B Cepe
OMOMOrNYECKON HayKMU.
Momumo 3Toro, 6ronornyeckoe 06pas3oBaHie Ha CTapLueli CTyneHn NprU3BaHO 06ecneynThb:
— OpPHEHTALHUI0 B CUCTEME 3TUYECKMX HOPM U LLEHHOCTEN OTHOCUTE/IbHO METO0B, Pe3y/IbTaToB 1 AOCTUXKEHMNI COBPEMEHHOI 6100 MYECKON HAYKN;
— pa3BuTHe M03HABATE/bHbIX KA4eCTB IMYHOCTU, B TOM YMC/E NO3HABATE/IbHbIX MHTEPECOB K N3YUYEHNIO 0OLLMX B1ONOMMYECKNX 3aKOHOMEPHOCTEN 1
caMOMy MpPOLLeCCY Hay4HOro NO3HaHWS;
— oBJjajienune Y4eOHO-N03HaBaTe/IbHbIMW WU LLEHHOCTHO-CMbIC/TIOBbIMW KOMMNETEHTHOCTAMU 4151 (DOPMUPOBaHUSA MO3HaBATEIbHON 1
HPaBCTBEHHOW Ky/bTYpbl, HAY4YHOr0 MMPOBO33PEHNS, & TaK)Ke METOLONOrMEN BNONOTMYECKOr0 3KCMEPUMEHTA U 3/1IeMEHTapPHbIMU METOAaMUN B1ONOTNYECKNX
nccneaoBaHunii;
— ¢ropmupoBaHme 3KO/IOrMYECKOro CO3HaHNA, LLEeHHOCTHOIO OTHOLLUEHUSA K XKMBOW NPUPOAE Y YENOBEKY.

MECTO KYPCA BMON1IOI N B YYEBHOM TJTAHE

KonunyecTBo 4acoB, 0TBOAMMOE Ha 13y4yeHne 610Nornm B CTapLUei LWKose, 3aBUCUT OT Y4eBHOro naHa yTBepXKAeHHOro 06pa3oBaTe/ibHOM
opraHu3saumeii. aHHas paboyas nporpamMmmMa paccymTaHa Ha npoBefeHne 1 yaca KNacCHbIX 3aHATWI B HEAEMO NPU M3yYeHUn NpeameTa B TedeHue AByX NieT
(11 knacceol). O6Lee Ynmcno y4ebHbIX YacoB 3a 1 rofa 06yyeHus coctasnset 102 u.

Kypcy 6ronorum Ha CTyneHun cpefHero o6LLero obpasosaHus NpeaLIecTBYeT Kypc 610I0rnm, BKIOYAOLLMIA 3/1eMeHTapHble CBefeHUs 06
OCHOBHbIX 610MIornyecknx obbekTax. CogepxaHue Kypca 61onorum B OCHOBHOM LLKOJIE, CAYXXUT OCHOBOW A5 U3yYeHUs 06LLMX BMONOrNYecKnX
3aKOHOMEPHOCTENA, TEOPUIA, 3aKOHOB, I'MNOTE3 B CTapLLIEN LIKO/E, IAe 0c060e 3HaUYeHne npuobpeTaroT
MWPOBO33PEHYECKME, TEOPETUYECKME NMOHATUS.

Taknum 06pa3om, cofepxaHune Kypca 61oniorum B CTapLueil LwKose, 60/1ee NOMHO packpbiBaeT 06LLme 61UON0rMYecKme 3aKOHOMEPHOCTH, NPOSBASHOLLMECS
Ha pa3HbIX YPOBHSX OpraHu3aLMm X1Bon Npupoabl.



PE3Y/IbTATbl OCBOEHUA KYPCA BUONOT N

[eATenbHOCTb 06pa3oBaTe/ibHOr0 yupexaeHus obLero 06pasoBaHus B 00y4eHM 61M0N0rMm B cpegHein (NoMHOIN) WKose Jo/mKHa ObITh Hanpas/eHa Ha
AOCTVKEHME 00YHaIOLLMMUCA CNELYIOWMNX JHYHOCTHBIX Pe3yJIbTATOB:
1) peanm3aumy 3TMHECKNX YCTAHOBOK MO OTHOLLEHWIO K BUOMOrMYECKUM OTKPLITUAM, UCCIEA0BaHWAM U UX pe3ynbTaTtam;
2) NpU3HaHUA BbICOKOIN LIEHHOCTM YXXM3HWN BO BCEX €& NPOAB/IEHNSAX, 340P0BbA CBOEr0 1 APYTrnX NOLEN, peannsaunm ycTaHOBOK 3[40p0BOro 06pasa Xu3Hu;
3) cthopMMPOBAHHOCTM MO3HaBATE/IbHbIX MOTUBOB, HaMpaB/eHHbIX Ha MoyYeHre HOBOrO 3HaHMA B 06/1aCTV BUONOrK B CBA3M C
OyayLeli NpotheCCUOHaIbHOM AeATeNbHOCTHIO UN GbITOBLIMU NMPO6eMaMu, CBA3aHHLIMU C COXPaHEHNEM COOCTBEHHOIO 34,0PO0BbS U 3KOMOT MYECKOM
6e3onacHocTH.
MeTtanpeaMeTHbIMH pe3yJibTaTaMu 0CBOEHUSA BbIMYCKHMKaMM CTapLUeil LWKO/bl 6a30BOro Kypca 6uonorum ABnsoTCs:
1) oBnageHve CoCTaBNAOLLMMI UCCeL0BATENbCKOM N MPOEKTHON AeATENbHOCTM, BKIOYas YMEHUS BUAETb NPo6ieMy, CTaBUTb BONPOCHI,
BblABUraThb rMnoTesbl, AaBaTb ONpeLeNieHNs NOHATUAM, KnaccupuumpoBatb, Habnaatb, NPOBOANTL IKCNEPUMEHTLI, fieN1aTb BbIBOAbI U 3aK/HOYEHNS,
CTPYKTYpPVpPOBaTb MaTepuas, 06bACHATL, A0Ka3bIBaTb, 3aLLMLLATL CBOU UAEN;
2) yMeHUs paboTaTh C pasHbIMU UCTOYHUKaMM BMOMI0rMYECKO UHDOPMALLMKN: HAXOANTL B1OMOrMYECKYHO MH(OPMALLMIO B Pa3/IMYHbIX UCTOYHUKAX
(TekcTe y4ebHMKa, HAyUYHO-MOMYNSAPHOM NMTepaTtype, BUONOrMYeCKMX CI0BapAX U CNPaBOYHMKAX), aHIM3NPOBATL W OLEHMBATb MH(OPMaLIO,
Npeo6pa3oBbIBaTb NHHOPMALMIO U3 OAHOW (hOPMbI B APYTYIO;
3) cNOCOBHOCTL BbIOGUPATh Lie/IEBbIe U CMbIC/IOBbIE YCTAHOBKM B CBOMX AENCTBUAX M MOCTYNKaX MO OTHOLLEHWUIO K XXMBOM NpUpPOose, CBOEMY 3L0POBbLIO U
3[,0POBbIO OKPY>KAKOLLMX;
4) yMeHWsl afieKBaTHO MCMO/b30BaTh peyeBble CPeLCTBa /19 AUCKYCCUM N apryMeHTaLMn CBOen No3nLun, CPaBHMBATL Pa3Hble TOUKN
3peHus, apryMeHTUPOBAaTL CBOK TOUKY 3PEHUS, OTCTamBaTb CBOK MO3NLNIO.
IpeaMeTHbIMEU pe3yabTaTaMu OCBOEHNS BbIMYCKHMKaMW CTapLUeid LKO/Ibl Kypca 61M0/10rMmn 6a30B0ro ypoBHsi SB/AKOTCA:
B nosnasamenwvhoii (unmennekmyanwvhoi) cgepe:
1) XapaKTepucTuKa cofepXxaHus 61M0N0rnyYecKnX Teopuin (KNeTouHas, 3BoNLMOHHasA Teopua JapsuHa); yueHns BepHagckoro o 6uochepe;
3aKOHOB MeH[ens, 3aKOHOMEPHOCTEN N3MEHUYMBOCT; BK1AA BbIAAIOLLMXCS YYEHBIX B Pa3BUTVE B1OMOrMYECKON HayKU;
2) BblJeNeHNne CyLLeCTBEHHbIX MPU3HAKOB B1OIOrNYeCKNX 0ObEKTOB (KNETOK: PACTUTE/bHbLIX W XMBOTHbIX, A0ALEPHBIX U A4ePHBIX, NOMOBbIX U
COMAaTUYECKUNX; OPraHM3MOB: OLHOK/IETOYHBIX Y MHOTOK/IETOUHbIX; BUA0B, 3KOCUCTEM, 6roctepbl) 1 nMpoLeccoB (06MeH BELLECTB, PAa3MHOXEHWE, Ae/eHmne
KNeTKK, ONno0L0TBOPEHNE, AENCTBUE UCKYCCTBEHHOMO N €CTECTBEHHOMO 0T60POB, (hopMMpoBaHMe NPUCNOCO6/IEHHOCTM, 06pa3oBaHe BUAOB, KPYTrOBOPOT
BELLEeCTB W NpeBpaLLeHuns
3Heprun B aKocmcTemax n uocpepe);
3) 06bsACHEHNE pony Gruonoruy B POPMUPOBaHUM HaYHHOTO MUPOBO33PEHUS; BKIaAa G1OMOrMYeCKNX TeOPUil B (HOPMUPOBaHME COBPEMEHHO
€CTECTBEHHO- Hay4HOW KapTUHbI MUPA; OTPULLATENIbHOIO B/IMAHWS a/IKOT 015, HUKOTMHA, HAPKOTUYECKNX BELLECTB Ha pa3BUTUE Ye/loBeKa; BIMAHUA
MyTareHoB Ha OpraHun3M YeNnoBekKa, 3KON0rMYecKnx (HakTopoB Ha OpraH13mbl; NPUYUH IBOMKOLMK, U3MEHAEMOCTM BULO0B, HapYLLEHWI pa3BUTUSA
OpraH13moB, HacNeACTBEHHbIX 3a060/1eBaHNIA, MyTaL Wi, YCTONYMBOCTU N CMEHbI 3KOCUCTEM;
4) npuBefeHVe OKa3aTeNbCTB (apryMeHTaumsa) eaquHCTBa XMBOIN U HEXMBOW MPUPOAbI, POACTBA XXMBbIX OpPraHM3MOB; B3aUMOCBA3el OpraH13mMoB
1 OKPY>KatoLLel cpefbl; He0OX0AUMOCTY COXPaHEHUS MHOro0bpasuns BUOB;
5) ymeHve Nonb30BaTbCcA 6UON0rMYECKOV TEPMUHO/OTER N CUMBOJIMKOIA;



6) peLLeHVe 3n1eMeHTapHbIX GUONOrMYECKMX 331a4; COCTaB/IeHMe 3MIEMEHTAPHbIX CXeM CKPELLMBAHUSA 1 CXeM MepeHoca BELLECTB U 3HepPrum B 3KOCUCTEMAX
(uenv nuTaHng);

7) onucaHune ocobeli BUAOB MO MOPKONIOrMYECKOMY KPUTEPUIO;

8) BbIIBNEHNE N3MEHUYMBOCTU, NMPUCNOCOBIEHNIA OPraH3MOB K Cpee 06UTaHMA, MICTOYHMKOB MYyTareHoB B OKPY>KatoLLeli cpeje

(KOCBEHHO), aHTPOMOreHHbIX N3MEHEHWIA B 3KOCUCTEMAX CBOE MECTHOCTU; U3MEHEHWI B 3KOCUCTEMax Ha B1OIOrMYECKNX MOAENSX;

9) cpaBHeHWe B1ONOrMYECKNX 0OBEKTOB (XMMUYECKIMI COCTAB Tes XXMBOW U HEXMBOM NPUPOAbI, 3ap0bILL YeNoBeKa U APYruX MIEKONUTAOLLMX,
MPUPOLHbIEe 3KOCUCTEMbI N arpO3KOCUCTEMbI CBOEN MECTHOCTM), MPOLLECCOB (ECTECTBEHHDIV U UCKYCCTBEHHbIN 0T60PbI, M0M0BOE 1 6ECnOoe pasMHOXKeHMS)
1 (hOpMy/IMPOBKa BbIBOJOB HA OCHOBE CpPaBHEHUS.

B uennocmmno-opuenmayuonnoii cgepe:

1) aHaI3 1 OLEeHKa PasNNYHbIX TUNOTE3 CYLLHOCTM XWU3HW, MPOUCXOXAEHME YeNoBeKa 1 BO3HUKHOBEHWE XWN3HW, T06a/IbHbIX 3KOOrMYeCKnxX npobiem

1 NyTen UX peLLeHns, NOCNeLCTBMIA COBCTBEHHON AeATENbHOCTM B OKPYXXatoLLeld cpefe; 610N0rmMyeckoin MHpopmauum, nonyyaemon 13 pasHbix
NCTOYHWKOB;

2) OLIeHKa 3TUYECKMX acneKTOB HEKOTOPbIX UCCefoBaHNIA B 061aCTU BUOTEXHONOM Y (KNOHUPOBaHUe, UCKYCCTBEHHOE OM/I0L0TBOPEHNE,

HanpaeNeHHOe N3MeHeHWe reHoMa).

B cghepe mpyoosoii deamenvrocmu: 0BNafieHNEe YMEHUAMUN U HaBbIKAMUW MOCTaHOBKY BUOIOrMYECKMX 3KCMEPUMEHTOB N 06BACHEHUA UX Pe3y/IbTaToB.

B cepepe gpusuueckon deamenvnocmu: 060CHOBaHVE 1 COBMIOAEHVE MeP NPOUNAKTUKN BUPYCHbIX 3a60/1eBaHWIA, BPeLHbIX NMPUBbIYEK

(KypeHue, ynoTpebnieHne afikorons, HapKOMaHus); Npasu NOBELEHUA B OKPY>KAtOLLEN cpeje.

COOEPXAHWNE KYPCA BNONOT A

buoJsiorusi Kak KOMILUIEKC HAYK O KMBOM NpUpoIe

Buonorns Kak KOMMAeKCcHas Hayka, MEeTOAbl Hay4YHOro No3HaHus, UCMosb3yeMble B 61onornn. Cospemennvie nanpaeénenus 6 buono2uu. Ponb 6nonornm B
(*)OpMI/IpOBaHVII/I cospemeHHon Hay‘-IHOVI KapTWHbI MPa, NMPaKTUYeCKOE 3Ha4YeHNe OMO0NOrNYECKMNX 3HAHWIA. BMoNornYeckme CUCTeMbI Kak npegmMmeT n3yvyeHuA
éronorum.
CtpykTypHble U QYHKUMOHATbHBIE OCHOBbI KU3HHU

MOﬂeKyJ'IFIprIe OCHOBbI XXU3HW. HeopraqueCKme BELLECTBa, X 3HAYEHUE. OpFaHVI‘-IECKVIe BELLECTBA (yrﬂ@BO,ﬂ,bl, nnnabl, 6enKu, HYKNENHOBbLIE
KNcnotbl, AT®) 1 nx sHadeHue. brononnmepsl. [pyeue opeanuueckue sewecmea kiemku. Hanomexnonoeuu 6 buonocuu.

LiMTonorus, Metofbl LMTONOrMW. POMb KNETOUYHO TEOPUN B CTAHOB/IEHMN COBPEMEHHON eCTECTBEHHO-HAYYHOW KapTUHbI MUpa. KneTkn npokapmoT
1 3yKapnoT. OCHOBHbIE YaCTW U OpraHomAbl KNeTKKU, X PYHKUUN.

Bupycbl — HekneTouHas (hopMa XX13HW, Mepbl NPOGUNAKTUKI BUPYCHbIX 3a601€BaHWIA.

YKnsHepeATeNnbHOCTb KNETKU. MNacTnyecknin ooMeH. @OTOCUHTE3, XeMOCUHTE3. BUOCUHTE3 Benika. DHepreTUYecknii 06mMeH. XpaHeHue, nepefaya
1 peann3aums HacneaCcTBEHHON MHGopMaLnn B KNeTKe. FeHeTnYecknin Ko, eH, reHoMm. [Menomuka. Brusinue Hapko2ennvix 6euecme Ha npoyeccol 6
Kiemxke.

KneTouHbIin LUmKN: MHTepdasa 1 geneHme. MUTO3 1 Melio3, Ux 3HaveHne. ComaTUYecKme 1 NonoBble KIETKU.

Opranunsm
OpraHu3m — eanHoe Lenoe.
YKn3HefeaTenbHOCTb OpraHu3mMa. Perynaums gyHKUMIA opraHuamMa, romMmeocTas.



Pa3mMHOXeHune opraHn3moB (6ecnonoe 1 NonoBoe). Crnocobel pazmuodcenus y pacmenutl u dcusomuwix. VIHQUBUAYaNIbHOE pa3BUTME OpraHM3mMa
(oHTOreHe3). MprUMHbI HapyLLEHWIA pa3BUTUSA. PenpoayKTUBHOE 3[40pOBbe Ye0BeKa; NOCNeACTBMS BINSAHUSA aNKOrons, HUKOTUHA, HApKOTUYECKUX BELLECTB
Ha AMOPUOHaNbHOE Pa3BUTME YeNoBeKa. XKusnennvie yukivl pasHvlx 2pynn opeanu3mos.

"eHeTUKa, METOAbI FrEHETUKN. ["eHeTUYEeCKas TEPMUHO/ONMSA U CUMBO/IKA. 3aKOHbI HacneacTBeHHoCTM M. MeHaens. XpoMoCcoMHas
Teopus HacneacTBeHHoCTU. Onpegenerue nona. CuensieHHoe ¢ NoioM Hac/eoBaHue.

eHeTuKa yenoBeka. HacneACTBEeHHbIe 3a60/1eBaHMS YenoBeKa 1 UX NpeLynpeXxxaeHve. ATYeckue acnekTbl B 06/1aCTV MeANLMHCKON reHeTUKMN.

"eHoTun 1 cpefa. HeHacneacTBeHHas M3MEHUYMBOCTb. HacneAcTBeHHas U3MeHUMBOCTb. MyTaunn. MyTareHbl, UX BUAHWE Ha 340P0OBbLE YE/I0BEKA.

[omecTukauma n cenekums. Metoasl cenekunn. buotexHonoruns, eé HanpasneHUs U NepenekTUBLIl Pa3BUTUA. buobezonacrnocme.

Teopus 3BoI0IHA

Pa3BuTMeE 3BONMOLMOHHbIX MAER, 3BOMOLMOHHaA Teopus Y. [apeuHa. CUHTeTUYeCKas Teopus 3Boiroumn. CBUAETENbCTBA 3BOOLMMN XKUBO
npupoabl. MMKPO3BONOLMA N Makpo3Boouma. Bug, ero kputepuu. Monynauna — aneMeHTapHas eAvHuLa 3B0oLMn. JBUXKYLLME CUbl 3BOMOLMM, UX
BNIMSIHME Ha reHogoHA nonynaumun. HanpasneHns 3BONMOLNN.

MHoroo6pasue opraHM3mMoB Kak pesy/ibTaT 3BooLMKU. MpUHUMNLI KnacCcupuKaumm, CUCTeMaTHKA.

Pa3BurtHe ;ku3HH Ha 3eMiie

"'MnNoTe3bl NPONCXOXKAEHUSA YXKN3HM Ha 3eme. OCHOBHbIE 3Tarbl 3BO/OLMM OPraHMYecKoro Mvpa Ha 3emse.

CoBpemMeHHbIe NpeAcTaB/eHNs 0 NMPOUCXOXKAEHNM YenoBeKa. IBOMOLMA Yenoseka (aHTponoreHes). JsuxyLine cuibl aHTpororeHesa. Pacbl YeioBeka,
NX NPOUCXOXAEHWNE U eIMHCTBO.

Opranusmbl 4 OKpY:Kaomas cpeaa

MprcnocobneHns opraHM3MoB K AENCTBUIO 3KOOMMYECKMX (haKTOPOB.

BuoreoueHo3. Ikocuctema. PasHoobpasne aKoCcUcTeM. B3aMMOOTHOLLEHUA MONYALMIA pasHbIX BUAOB B aKocucTeme. KpyroBopoT BeLLeCTB 1 NOTOK
3HEPrmmn B 3KOCUCTEME. YCTONYMBOCTb M AMHAMMUKA 3KOCUCTEM. MOCNeaCTBMS BANSHUA AeATENbHOCTY YeoBeKa Ha akocucTembl. CoxpaHeHne
61opa3Ho06pasnNsa Kak 0CHOBA YCTONYMBOCTU IKOCUCTEMBI.

CTpyKTypa 6rocthepbl. 3aKOHOMEPHOCTM CYLLeCTBOBaHWS Buocgepsbl.

Kpyzoeopomur sewyecme 6 buocgepe.

"no6anbHble aHTPONOreHHbIE N3MeHeHUs B Buocepe. Mpo6aeMbl YCTORYNBOIO pa3BUTHS.

Hepcnekmuebz paseumu buono2uyecKux HA)K.

IIpuMepHbIii epeveHb Ja00PaTOPHBIX U MPAKTHYECKUX PadoT (Ha BHIOOP yuHTeIsl):
. Vicnonb3oBaHme pasinyHbIX METOAOB MPK U3yYeHUM BUONOrMYeCKUX 0ObEKTOB.
. TeXHNKa MMKPOCKOMUPOBaHWS.
. Vi3yueHmne KNeToK pacTeHWin 1 XXMBOTHbIX NOA MMKPOCKOMOM Ha rOTOBbLIX MUKpOMpenapaTax U nx onvcaHue.
. MpurotoBneHve, paccmaTpmBaHie 1 ormcaHne MUKPOMNPenapaToB KIEeTOK PacTeHW.
. CpaBHeHVe CTPOeHMs KNIETOK pacTeHU, XXMBOTHBbIX, FPMO0B 1 6aKTepuid.
. VI3yyeHve gBv>KeHNA LMTOMNasmbl.
. MI3yuyeHwve nnasmonmsa n fenna3mosninsa B Knetkax KoXnubl iyka.
. MI3yueHwne (hepmMeHTaTMBHOIO pacLlensieHns nepokcuaa BOLOPOLA B PaCTUTENIbHBIX N XXUBOTHbIX K/IETKaX.
. O6Hapy>XeHne 6e/1KOB, YrNeBOLOB, MMMULOB C MOMOLLbHO Ka4YeCTBEHHbIX peakLuii.
10. BbigeneHve AHK.

OO ~NO O WNPEF



11. Vi3y4yeHne KaTa/IMTUYECKON aKTUBHOCTM (DEPMEHTOB (Ha NpuMepe amunasbl UNn KaTanasbl).
12. HabntofieHve MATO3a B K/IETKAX KOHUMKA KOPEeLLKa /IyKa Ha roTOBbIX MUKpOMpernapaTax.
13. M13y4yeHre XpoOMOCOM Ha roTOBbIX MUKpOMpenapaTax.

14. V3y4yeHwue cTaguii Meino3a Ha roToBbIX MUKpOMpenapaTax.

15. M13yyeHne CTPOeHNS NONOBLIX KETOK Ha FOTOBLIX MUKpONpenapaTax.

16. PeleHne aieMeHTapHbIX 3a4ay Mo MOJIEKYSPHON 61onornn.

17. BbisiBNeHNe NPU3HAKOB CXOACTBA 3apoblLlel YenoBeka v Apyrux no3BOHOYHbIX XXMBOTHbIX Kak [0Ka3aTe/IbCTBO X POACTBA.
18. CocTaBneHue 3/1eMeHTapPHbIX CXeM CKpeLLMBaHus.

19. PellleHNe reHeTUYEeCKMX 3aau.

20. N3yyeHme pe3ynbTaToB MOHOTMOPUAHOIO M ANTMOPUAHOIO CKPELLMBaHUA Y AP030(unIIbI.
21. CocTaB/ieHne 1 aHan3 PoA0C/I0BHLIX Ye/l0BeKa.

22. Vi3yyeHune N3MeHYMBOCTM, NOCTPOEHME BapUALMOHHOIO psja Y BapuaLMOHHOW KPUBOIA.

23. OnucaHwue (eHoTUNA.

24. CpaBHeHve BU0B N0 MOP(OIOTMYECKOMY KPUTEPHIO.

25. OnucaHve Nprcnocob1IeHHOCTN OpraHn3ma 1 eé OTHOCUTE/IbHOTO XapaKTepa.

26. BbisiBNeHMe nNpucnoco6eHnin opraHU3MOB K B/IMAHUIO Pa3/INUYHbIX 3KOMOrMYeCKMX (hakTopoB.
27. CpaBHeHVe aHaTOMUYECKOro CTPOEHNSA PacTeHWI pasHbIX MeCT 06UTaHMS.

28. MeTo/b! N3MepeHns (hakTopoB Cpefbl 06UTaHNS.

29. M3yyeHmne 3KONOrMYeCKMX afanTalmii YenoBeka.

30. CocTaB/ieHve NULLEBBIX LIENENA.

31. N3yyeHune 1 onuncaHme 3KOCUCTEM CBOEI MECTHOCTM.

32. MogfenvpoBaHue CTPYKTYp ¥ NPOLLECCOB, NPOUCXOAALLMX B 3KOCUCTEMAX.

33. OueHKa aHTPOMOreHHbIX U3MEHEHWI B NPUPOLE.

NMNAHNPYEMBIE PE3Y/IbTATbI U3YUEHUA KYPCA BONOT NN
B pe3yabTare usyuyenusi yue0Horo npeamera «buosiorus» Ha ypoBHe cpeaHero (I0JHOro) oomero o0pa3oBaHus BbIMIYCKHUK Ha 0230BOM
YPOBHE HAYUUTCS:
— packKpbIBaTb Ha NpyMMepax posb 61onorum B HopmMMpoBaHNM COBPEMEHHOI HayYHOW KapTUHbI MUPa U B MPAKTUYECKON AeaTeNbHOCTY N0AEN;
— MOHUMaTb M OMUCLIBATb B3aMMOCBA3b MEXXAY €CTECTBEHHbLIMWN HayKaMW. oronorunen, (*JI/ISVIKOVI, XUMUEN; yCTaHaB/IMBaTb B3aMMOCBA3b
MPUPOAHBIX ABNEHWIA;
— MOHUMaTb CMbIC/, Pa3/inyaTb N ONUCbIBaTb CUCTEMHYHO CBA3b MEXXAY OCHOBOMO/laratownmn O610N0rNYECKUMM NOHATUAMUN: KNETKA, opraHunsm,
BWU[, 3KOcMcTeMa, brocdepa;
— NPOBOANTb IKCNEPUMEHTbI MO U3YHEHNIO BUONOrMYECKNX 06BEKTOB U ABNEHMI, 0OBACHATL pe3y/bTaTbl IKCNEPUMEHTOB, aHa/IM3MPOBaThb
nx, hopMynMpoBaThb BbIBOAbI;
— NCMoNb30BaTb OCHOBHbLIE METOAbI HAYYHOI0 NO3HAaHWNA B y‘-IE6HbIX 610N0rNYECKnX nccnegoBaHuAX, MpPoBognTb IKCNEPUMEHTHI MO
N3YYEHUIO BNONOTrMYECKNX 06BEKTOB U SBIEHWNIA, OOBSACHATL Pe3y/bTaTbl IKCNEPUMEHTOB, aHA/IM3MPOBATL MX, (HOPMY/IMPOBATb BbIBOAbI;
— (hopmynunpoBaTh rMNOTe3bl Ha OCHOBaHWM MPEAIOXKEHHOM BMONOrMYECKO MH(OPMaLMK U NpeanaraTb BapuaHTbl MPOBEPKM FMMNOTES;
— CpaBHWMBaATb oronornyeckne 06HLEKTbI Mexay coboi no 3aflaHHbIM KPUTEPUAM, A€NaTb BbIBOAbI N YMO3aK1HOYEHNA Ha OCHOBE CPaBHEHNSA,



— 060CHOBbIBATH EJUHCTBO XXNBOW 1 HEXMBOW NPUPO/BI, B3aMMOCBSI3 OPraHM3MOB U OKPYXKatoLLeli cpe/ibl Ha OCHOBE BUOMOTMYECKUX TEOPUIA;

— MPVBOANTL MPUMEPBbI BELLLECTB OCHOBHbIX FPYMMN OpraHnyYecknx CoeANHEHNI KNeTkn (6enKkoB, XXMpPOoB, YINEBOAOB, HYKNENHOBBIX KUCMOT);

— Pacno3HaBaTb K/IETKA (I'IpOKapl/IOT M 3YyKapuorT, paCTEHMVI n )I(VIBOTHbIX) Mo OrNMncaHMKo, Ha CXemMaTn4yeCkKnx l/|306pa)KeHl/IﬂX; yCTaHaB/INBaTb CBA3b
CTpPOEHNA U (*)yHKLlMVI KOMIMOHEHTOB K/IETKM, 060CHOBbIBATb MHoroo6pa3|/|e KNEeToK;

— 006bSACHATbL MHOF006pa3Me OpraHM3MoB, NPUMEHSISt SBO/IOLMOHHYIO TEOPHIO;

— 00BACHATL NPUYNHbI HaCNeaCTBEHHbIX 3a60neBaHvu7|;

— BbIAB/IATb USMEHYMBOCTL Y OPraHM3MoOB; CpaBHMBATb HAaCMeACTBEHHYIO N HEHaCNEeACTBEHHYHO MSMEHUYNBOCTD,

— BbISIBNIATb MOPOIOrYecKmne, (hU3nonornyeckme, NoBeeHYECKme aganTauuy opraHM3moB K cpefe 06MTaHns 1 AeNCTBUIO 3KOMOTMYECKUX (haKTOPOB;
— COCTaB/IATb CXEMbI NEPEHOCA BELLLECTB N 3HEPT NN B IKOCUCTEME (LI,EI'IVI I'IVITaHl/IFI);

— NPUBOAUTL A0Ka3aTENbCTBA HEOOXOAMMOCTM COXPaHEHUS G1MOPa3HO06pasnst A1 YCTONUMBOrO Pa3BUTUS U OXPaHbl OKPYXKatoLLEV Cpeabl;

— OLeHMBATb AOCTOBEPHOCTb 6V0N0TrNYECKO MHOPMaLK, NOTYYEHHOM 13 PasHbIX NCTOYHMKOB;

— NpefCcTaBAATL 6UONOrMYECKY MHGOPMALMIO B BUAE TEKCTA, Tabnmubl, rpagvka, gnarpaMmbl U AenaTb BbIBOAbI HA OCHOBAHWM

npeacrtaBfieHHbIX AaHHbIX;

— OUEHNBAThb POJib ,U,OCTI/I)KGHI/IVI FreHeTUKN, Cenekumn, 6roTexHoNornm B ﬂpaKTMLIECKOVI [eATEeNbHOCTUN YENOBEKA,

— OOBACHATb HEFraTUBHOE B/INSIHWE BELLECTB (aI'IKOI'OﬂFI, HUKOTWNHa, HAPKOTUYECKUX BeLLI,eCTB) Ha 3apoblLLEeBOE Pa3BNUTUNE YE/IOBEKA.

BbinyckHUK HA 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUHTHCS:

— 0asamb HayuHoe 00bACHEHUe ODUONIOSUYECKUM (hAKMam, NPOYeccam, A6LEHUAM, 3AKOHOMEPHOCMAM, UCNOIb3YA ODUOI0SUYeCKIe Meopull
(K1emoyHy1o, 360II0YUOHHYIO), YueHue 0 buocgepe, 3aKOHbL HACIEOCMBEHHOCMU, 3AKOHOMEPHOCMU USMEHYUBOCMU,

— Xapakmepuzo8amuv CO8peMeHHble HanpasieHus 8 pazeumuu OUOJI02UL, ONUCHIBAMb UX BO3MONCHOE UCNOIb308AHUE 8 NPAKMUYECKOU 0esmelbHOCmU,
— CpaHUBAMb CROCODBL Oelle s KIemKU (MUMOo3 u Metio3);

— pewams 3a0a4u Ha nocmpoeHue gpaemenma emopot yenu /[HK no npeonoscennomy ¢ppaemenmy nepeoii, uPHK (MPHK) no yuacmxy /[HK,

— pewams 3a0ayu Ha onpeoeieHue KOIUuecmaa XpoMoCoM 8 COMAMUYecKux 1 noJl08blxX KIemKax, a maxadice 8 Kiemkax neped Hauyaiom oelenus (meuosa
U MUMO3a) u No €20 OKOHYAHUU (OJis1 MHO2OKIIEMOYHbIX OP2AHUIMO8),

— pewams ceHemuyeckue 3a0a4u Ha MOHOSUOPUOHOE CKpeuusanue, COCMasisims cxemvl MOHOSUOPUOHO20 CKPEeWUBANUSL, NPUMEHSLSL

3AKOHbl HACTEOCMBEHHOCIU U UCNOIb3YS OUOTIO2UYECKYI0 MEPMUHONIO2UIO U CUMBOIUKY,

— YCMaHaseIueams mun Hacie008anus U XapaKxmep nposeieHus NPUHaKa no 3a0aHHOU cxeme poOoCI08HO, NPUMEHSS 3AKOHbL HACIeOCMBEHHOCTU,
— OYeHUusams pe3yiomamsl 63aUMOO0CUCMBUSL YeTIOBEKA U OKPYIHcalowell cpeodsl, NPOSHOIUPOBAMb B03MONCHbLE NOCIE0CMEUS 0esMeNbHOCIU Yelo8eKd
OJI51 CYWecmeo8anusi OMoOeIbHbLX OUOIOSUYECKUX 00bEKMO8 U YelblX NPUPOOHBIX COOOUeCa.

Yuyeono-remarnueckuii miaan 11 kiaace

Tembl (pa3aesibl) KoJ1-B0 4acoB
1. BBenenue 1
2. Kj1eTouHblii ypoBeHb 21
3..0praH13meHHbI YPOBEHb 35
4.MonynAaumMoHHO-BMAOBOIN YPOBEHb 26




5.9KOCHCTEMHBIN YPOBEHb

14

6. BroctepHbIi ypoBeHb

UTtoro

102

ITo ypounoe nianupoBanue 11 kiaacce ( 102 4./3 yaca B HeaeJ110)

Pazoen

Omoen

Tema ypoxa

Konuuecmeso uacos

BeeaeHue (1 4.)

BeefeHuve

Brionorus kak Hayka. MecTo 61M010rum B cucTeMe Hayk. 3HauyeHme
61onorny 18 NOHMMaHUs Hay4YHOW KapTWUHbI MUpa.

1

nToro

(214)

KneTouHbIi ypoBeHb

KneTtka

I'Ipe,qmeT, 3aflayn U METOObl NCCNeaOoBaHNA COBpEMEHHOI7I LNTONOINI.

[ERN

VicTopms OTKPLITUA U N3yYeHNs KNeTKn. OCHOBHbIE NMONOXEHUSA
KNETOYHOW TEOPUN.

XuMUYecKkuii cocTaB KneTku. Boaa n apyrvue HeopraHmyeckue
BELLLECTBa, UX PO/ib B XXU3HEAEATEIbHOCTU KNETKN.

OpraHun4yeckue BelllecTsa

Yrnesofpl

JIunnael 1 XKnpbl

benku. CTpoeHne 6e1KOBOI MONEKY b

HuknenHosble kncnotel: AHK n PHK

AT 1 hepmeHTHI

CTpoeHMe NPOKapUOTUYECKON KNETKU.

CTpoeHMe 3yKapruoTUYECKON KNETKM.

OpraHoufbl 3yKaproTU4ecKol KNeTKu

OC06eHHOCTY CTPOEHMS KNETOK 6aKTepuid, rpuboB, XMBOTHBIX 1
pacTeHuid. Bupycbl 1 6aktepuodaru.

N R

OGMeH BELLECTB U NPeBPaLLEHNs SHEPrM B KETKE.

MNacTUYECKNn N SHEPTETUYECKNIA OBMEH.

OCHOBHbIE 3Tarnbl 3HEPreTM4ecKoro 06meHa.

Cnocobbl NoMyYeHNs OpraHNYeCcKMX BELLECTB: aBTOTPOMbI 1
reTepoTpogbl.

AN I

®OoTOCUHTE3, ero (hasbl, KOCMMUYECKas Posib B G1octhepe

BuocnHTes 6enkoB. MoHATHE O TeHe.

OHK 1 PHK. 'eHeTn4eckuii kof.

MoHsTVE 0 rOMeocTase, PerynisLys NpoLeccoB NPeBpPaLLeHIs BELLECTB
11 3HEPTUM B KNETKE.

N

NToro :

CamoBocnponsBefeHne — Bce06mee CBOVCTBO XXMBOTO.




OpraHu3MeHHbIl
YpOoBeHb (35 4.)

Pa3smHOXeHue n
NHAMBMAYaNbHOE
passuTue opraHn3mMosB

MwuT03. ®a3bl MUTO3a.

®opMbl Pa3MHOXXEHWS OPraHM3MOB.

becnonoe pasMHOXeHWE U ero TUMbl.

MonoBoe pasmMHOXeHuMe.

Meli03. ®a3bl Meno3a.

CnepmaroreHes. OsoreHes. On/iof0TBOPEHME.

MOHSATME MHAMBMAYILHOTO Pa3BUTMSA (OHTOreHe3a) OpraH1M3MOB.

OHTOreHe3 pacTeHui.

OHTOreHes >XMBOTHbIX

PocT 1 pa3BuTHe opraHm3ma.

CrapeHue 1 CMepTb OpraHm3ma.

[ N S Y T TS T = Y e

WToro;

=
N

OCHOBbI FeHETUKN

MCTOpMFI Pas3BUTUA TEHETUKW.

"MBpna0NorMyYecKnii MeToq,

3aKOHOMEPHOCTUN HacNel0BaHUS.

MoHOrnépunaHoe ckpeLimBaHmne

MHOXXeCTBEHHbIE a/INENN.

AHaNM3NpYyHOLLEe CKpPELLBaHNe

OMrnbpuaHoe CKpeLLyBaHMe.

3aKOH He3aBMCKMMOro HacneoBaHMA NPU3HAKOB

XpOMOCOMHasi TeOpUsi HAaC/eAICTBEHHOCTH.

B3anmo/elicTB1e HeansieNbHbIX reHoB.

LinTonnasmarmnyeckaa HacneaCTBEHHOCTD.

["eHeTMYeCcKOoe onpejenieHne nosa.

MN3MeHYNBOCTb.

Buabl N3MEHYMBOCTN.

MyTauun. Bugsl MyTaumid.

MpYYKHBI MyTaLWIA.

Comatunyeckume u reHeTUYecKme MyTaumm

PelleHwe 3a4a4 Mo reHeTrKe

KoHTponsHasa pa6ota Ne 3 o Teme: «OCHOBbI FEHETUKIN»

NG EER R R

ntoro

-
©

"eHeTMKa YenoBeka

MeToAbl UccnefoBaHNA TeHETUKM Ye/l0BEeKa.

["eHeTMKa 1 340pPO0BbLE.

MpobneMbl reHeTUYeCKOoV 6e30MacHOCTM

KoHTponbHas pa6ota Ne 4 ro Teme: «I"eHeT1Ka YeNOBEKa»

ntoro

OCHOBBI YueHusi 06
3BOMHOLMM

Pa3BunTne 3BOMIIOLMOHHOIO yyeHuns Y.[laperHa

Bug, ero kputepumm

NI




MNonynsayMoHHo-
BW0BOI YpOBEHb (26

4v.)

Monynauus.

[eHEeTUYECKMIA COCTaB NOMysLMN.

3meHeHWe reHo(hoHAa NonynsLum.

Bopb6a 3a CyLLECTBOBaHKE U ero (HOpMbl.

ECTecTBeHHbIN 0T60P 1 ero hopMbl.

BunpaoobpasoBaHue.

V3onupyroLume MexaHusmbl.

Makpo3BonLma, ee foKasaTe/IbCTBa

Cucrema paCTEHMVI N XKNBOTHBIX — 0T06pa)KeHl/Ie 3BO/IOLUMNN

["NaBHble HanpaB/eHNsA 3BO/IOLLMM OPraHMYeckoro Mupa.

PelleHue 3agay

KoHTponbHasa pabota Ne 5 o Teme «OCHOBbI y4eHWS 06 3BONIHOLUN»

AN R

Toro

H
S

OCHOBbI CeneKkuun n
BOUNOTEXHOOIUN

OCHOBHble MeTOAbI CeNeKL MM 1 61OTEXHOOT N

MeToabl Cenekummn pacTeHNi

MeTo/bl CeNneKLnm XNBOTHbIX

Cenekumsa MUKpoOpraHn3mMos

CoBpeMeHHOe COCTOSHWNE U NEepPCneKTUBbI OGMOTEXHO/OTUN.

KoHTponbHas pabota Ne 6 no teme : «OCHOBbI CeNeKumn 1
OGMOTEXHONOT NN

N I I

ntoro

AHTponoreHes

Nono)keHne YenoBeKa B CUCTEME YKMBOTHOIO MMPA.

OCHOBHbIe CTaguy aHTPOMoreHesa.

[BVXYLLIME CIMbl aHTPOMOreHe3a.

MpapoanHa Yenoseka.

Pacbl 1 X NPOUCXOXAEHMe

KoHTposnbHas pa6oTa Ne 7 no TeMe «AHTPOMOreHe3»

ntoro

OKOCUCTEMHBIN
YpOBeHb (14 4.)

OcCHOBbI 3K0N0TMK

YT0 n3yyaeT 3Konoruns

Cpefa 06VTaHNs OpraH13MOoB 1 ee PaKTopbl.

MecToo6UTaHUS 1 3KONOTrMYeCKne HALIN

KOHKYpeHTHble B3aMMOAECTBUS.

OCHOBHbIe 3K0OM0rMYecKne XapakTepucTnku I'IOI'nyIFILI,VIVI

[A1HammKa nonynsumum

JKO/IOrMYecKme coobLLEeCTBa.

CTpyKTypa coobLecTBa.

B3anMMOCBsi3b OpPraH1M3MOB B COO6LLECTBAX.

MnieBble Lenu

JKonornyeckve npamMmpl
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OKO0/I0rMyecKas cykueccus. 1
OCHOBbI paLMoHaIbHOro NPUPOAON0/bL30BaHUS. 1
KoHTposibHas pabota Ne 8 no teme: «OCHOBbI 3KONMOTMU» 1
Toro 14
BroctepHbIin ypoBeHb | SBO/IIOLMA Bruocheps! U "'MnoTesbl 0 MPOUCXOXKAEHUN XKN3HW 1
YesioBeKa CoBpeMeHHbIe NPecTaB/eHNs 0 MPOUCXOXKAEHUM XKN3HU 1
OcCHOBHbIe 3Tanbl PasBUTKA XXM3HW Ha 3emsie 1
3sontoums brocgepbl 1
KoHTponbHas pa6ota Ne 8 o Teme: «3Bontoums Guoctepsbl 1 1
YesioBeKay
NT1oro 5
Buael 1 ¢popMbI KOHTPOJIS
Ne |Tema. KonnuecTso
ueTBepTb|Konnuec|labopato |MpakTuue |3kcky [KoHTpon|/labopaTopHble U NpaKTUYecKue paboThbl
TBO PHbIX CKUX PCWiA. [bHble ( HasBaHwe)
yacos. |paborT. pabor. TecCTbl
1 | BBegeHue 5 2 0 0 1 abopaTopHas paboTa 1«/cnonb3oBaHmne pasnnyHbIX
1 MEeTO/ZI0B NPY N3yUYeHUN BMONOrNYECKNX 0OBEKTOB
labopaTopHas paboTa 2 «MexaH13Mbl CaMOPEryIALMMN.
2 KneTouHbIli YpOBEHb 17 5 1 0 2 labopaTopHas paboTta 5 « TeXHNKa MUKPOCKOMMPOBaHMS».
«CpaBHEHWe CTPOEHNSA KNETOK PacTeHWA, XXMBOTHbIX FPMOOB U
GaKTepuii NoL MMKPOCKOMOM Ha roTOBbIX MUKpOMpernaparax 1
NX onucaHme».
JNabopaTtopHas paboTa 6 «HabntogeHe NasMonmnsa u
1eniasMonnsa B KneTkax
KOXWLLbI NyKa».
3_4 Ll' y
abopaTopHas paboTa 7 «[puroToBeHne, paccmaTprBaHue 1
onvcaHue
MWUKPOMNPenapaToB KIETOK PACTEHMUIA».
labopaTopHas paboTa 8 «HabnoaeHve ABUXEHNS
LMTOMNa3Mbl Ha NPUMepe NIACTa 3104eun».




labopaTopHas pabota 9«CpaBHeHWE CTPOEHUS KETOK
PacTEHWIA, XXNBOTHBIX,
rpubos 1 bakTepuin.

MpakTnyeckas paboTta 1 PelleHne anemMeHTapHbIX 3a4a4 Mo
MOIEKYNSPHOA 6ronornn.

Hroro 3a roa. 22 7 1 0 3

HOPMBI 1 KPUTEPUHU OLNEHNBAHMUSA

OHeHI/IBaHI/le YCTHOI'0 OTBETA YYalIuXCs
OTtmetka "'5" CTaBUTCA B CryYae:
1. 3HaHWA, NOHUMaHWA, TNYyOUHBbI YCBOEHUA 00y4YatoLmMMcs BCero 06béma nporpaMmmMHoOro mMarepuana.
2. YMeHVS BbIAeNATh rNaBHbIe MOMOXKEHWS B U3yYEeHHOM MaTepuasie, Ha OCHOBaHWM (hakToB M NpuMepoB 0606LLaTh, AenaTb BbIBOAbI, YCTaHaBIMBaTb
MEeXMpeaMEeTHble U BHYTPUMNPEeLMETHbIE CBA3W, TBOPYECKM NMPUMEHSET NOJYyYeHHbIE 3HaHWS B HE3HAKOMOW CUTYaLuN.
3. OTCyTCTBME OLIMOOK U HELOUETOB NPW BOCNPOM3BEAEHNM N3YUYEHHOIO MaTepuana, Npu YCTHbIX OTBETaX YCTPaHeHMe OTAeMbHbIX HETOYHOCTEN C
MOMOLLbIO JOMOMHUTE/bHBIX BOMPOCOB YUnTeNs, CO6/0AEHME KYNbTYPbl YCTHON peyn.
Otmerka "4":
1. 3HaHMe BCEero N3y4yeHHOro NporpaMmmHoro MaTepuana.
2. YMeHWI BbIAeNSATb rNaBHble NOM0XKEHNS B U3y4YeHHOM MaTepuasie, Ha OCHOBaHUM (hakTOB 1 NPMMePOB 0606LLaTh, fefiaTb BbIBOAbI, yCTaHaB/IMBaATb
BHYTPUNpPeAMETHbIE CBA3W, NPUMEHATL MOyYeHHble 3HaHNA Ha MPaKTUKE.
3. HesHaumTenbHble (Herpyoble) OLWMOKM 1 HEAOYETbI MNPV BOCNPOMN3BELEHNMN N3YHEHHOI0 MaTepuana, Cob/1t0AeHNe OCHOBHbIX MPaBu KyNbTypbl YCTHOW
peun.
Otmertka "3" (ypoBeHb NpeACTaB/EHNIA, COYETAIOLMXCA C 3/IEMEHTAMU HAYYHbIX NOHATUIA):
1. 3HaHWe 1 YCBOEHME MaTepuana Ha ypoBHE MUHUMa/IbHbIX TPe60BaHMIA MPOrpamMMbl, 3aTPyAHEHME NPU CaMOCTOATEIbHOM BOCNPOU3BEAEHUN,
HEO6X0AMMOCTb HE3HAUMUTENbHOM NMOMOLLY NpenogasaTens.
2. YMeHve paboTaTb Ha YpOBHE BOCMPOM3BEAEHNA, 3aTPYAHEHUA NPY OTBETAX HAa BUAOU3MEHEHHbIE BOMPOCHI.
3. Hanmuwme rpy60ii oLLNOKKM, HECKOIbKMX HErpyobIX npy BOCNPOM3BEAEHUN N3YHEHHOIO MaTepuana, He3HaunTelbHoe HeCO6/H0AeHNE OCHOBHbIX NpaBusl
Ky/bTYpbl YCTHOI peyn.
Otrmerka "'2":
1. 3HaHWe 1 YCBOEHWE MaTepunaia Ha YPOBHE HUXXE MUHUMa/IbHBIX TPe60BaHWIA NPOrpamMbl, OTAe/bHbIE NPeACTaBNEHUS 06 N3yYeHHOM MaTepuane.
2. OTCyTCTBME YMEHMIN paboTaTb Ha YPOBHE BOCMPON3BEAEHNS, 3aTPYAHEHNS NPW OTBETAX Ha CTaHAAPTHbIE BOMPOCHI.
3. Hanmume HeckonbKux rpyobix OLWMGOK, 60/1bLLION0 Yncia Herpybbix Npy BOCNPOW3BEAEHNN U3YYEHHOTO MaTepurana, 3Ha4nTelbHoe Heco6/I0AeHe



OCHOBHbIX MpaBu KyNbTypbl YCTHOR peyn.
OueHKa BbINOJHEHHUS PAKTHYECKUX (JIAGOPATOPHBIX) PadoT.

Otmetka "'5" CTaBUTCA, ECNIN YUEHUK:

1) NnpaBW/bHO ONpeseNnnn LeNb OnbITa;

2) BbINONHWA paboTy B MONHOM 06beMe ¢ Co6/H04eHEM HE0OX0AMMON MOCNeA0BaTe/IbHOCTU NPOBEAEHNS OMNbITOB U U3MEPEHWIA;

3) camMOCTOATENbHO W paLvoHa/IbHO BblOpa 1 MOArOTOBWA [/11 ONblTa HEO6X0AMMOe 060pYyJ0BaHMNe, BCE OMbITbI NPOBEN B YC0BUAX N PeXnMax,
06ecrneymBatoLLMX NonyyveHne pe3ynbTaToB U BbIBOLOB C HAU60/bLUE TOYHOCTbIO;

4) Hay4HO rpaMoTHO, JIOTMYHO ONMca Hab/KAEHUA U CROPMYIMPOBAN BbIBOLLI 13 OMbiTa. B nNpeacTaBieHHOM OTYeTe MPaBW/IbHO M aKKypPaTHO BbIMOHUI
BCe 3anucK, Tabnmupl, PUCYHKU, rpatinku, BbIMUCIEHNS U CLeNas BbIBOAbI;

5) nposBnseT opraHy13aLoHHO-TPYLOBbIe YMeHNS (MOALePXXMBAET YACTOTY paboyero mecta 1 NOPsAA0K Ha CTOME, SKOHOMHO MCMO/b3YeT PAaCXOLHble
marepuansbi).

7) 3KCNEepUMEHT OCYLLECTBIAET MO N/aHy C Y4eTOM TEXHUKM 6e30MacHOCTY 1 NpaBua paboTsl C MaTepuanamMmm 1 060pyaoBaHMEM.

Ortmetka "4" CTaBUTCA, €CNIN YYEHUK BbIMOHUA TPeO6OBaHNA K OLeHKe "'5", HO:

. OMbIT MPOBOAUN B YCNOBUSAX, HE 06ECNeUMBatOLLMX A40CTaTOYHON TOUHOCTN U3MEPEHNIA;

. W1 BbINO JONYLLEHO ABa-TPU HELOYeTa;

. N He 6onee OAHOW Herpy6oi OLMGKN U OAHOMO Hef04eTa,

. TN 3KCNEPUMEHT NPOBeEeH He MOHOCTbIO;

. N B ONWCaHUW HabMHOAEHWIA U3 ONbITa JONYCTWUA HETOUYHOCTU, BbIBOAbI CAeNan HEMNOHbIE.

Otmetka "3" CTaBUTCA, ECNIN YUEHUK:

1. NpaBW/IbHO OMpPeAennn LeMb OMbITa; PaboTy BbINOMHAET NPaBU/IbHO HE MEHEE YeM HarMo/IOBMHY, OAHAKO 06bEM BbIMOMHEHHOW YacTy TaKoB, YTO
MO3BONAET MOMYYUTb NPaBU/IbHbIE Pe3y/bTaTbl U BbIBOAbI MO OCHOBHBIM, MPUHLMMMATILHO BXKHLIM 3aga4vam paboTbl;

2. unu nof6op 06opyLoBaHNSA, 06bLEKTOB, MaTepUa/IoB, a TaKxe paboTbl N0 Hauasly onbiTa NPOBE/ C NMOMOLLBI0 YUUTENSA; UN B XOLe NPOBEAEHMUSA OMbITa 1
N3MepPEeHNN 6bIIN JONYLLEHbI OLUMOKM B ONMCcaHUM HabNOAeHNIA, POPMYIMPOBaHN BbIBOLOB;

3. OMbIT NPOBOAWIICS B HEPaLMOHa/IbHbIX YCOBUAX, YTO NPUBENO K NOMYYEHUIO Pe3yibTaToB C 60/bLUE NOrpeLHOCTLIO; UIN B OTYETE Bbln JOMYLLEHbI B
06LLeit CNOXXHOCTY He 60/1ee ABYX OLUMOOK (B 3anmcsaX eAUHNL,, U3MEPEHUSAX, B BbIYUCIEHUAX, FpadmnKax, Tabnmuyax, cxemax, U T.4.) He NPUHLUNNAIbHOMO
ANst faHHOW paboTbl XapaKTepa, HO MOB/MABLLMX Ha Pe3y bTaT BbIMOMHEHNS;

4. ponyckaeT rpyoyto omnobKy B Xoe akcnepmmeHTa (B 06bACHEHUN, B OPOPMIeHUM paboTbl, B COBMOAEHNIN NPaBK/T TEXHUKN 6e30MacHOCTH Mpu paboTe ¢
maTtepuanamu 1 0bopyaoBaHreM), KOTopas MCNPaB/seTca No TpeboBaHMIO YUnUTeNs.

OtmMmertka "2'" CTaBUTCS, C/IN YUEHUK:

1. He onpesenna CamoCTOATENBHO Lie/b ONbITa; BbIMOIHWA PaboTy He NOMHOCTbIO, HE MNOATOTOBUI HY)XXKHOE 060pYA0BaHNe 1 06bEM BbINOMHEHHOW YacTK
paboTbl He NO3BONSAET CAeNaTh NPaBU/bHbLIX BbIBOLOB;

2. WK ONbITbl, U3MEPEHUS, BbIMNCNEHUS, HABNOAEHNS MPON3BOANINCH HEMPaBU/bHO;

3. nnn B Xofe paboTbl 1 B OTYETe 0OHAPYXXWUINCL B COBOKYMHOCTU BCE HEAOCTATKMN, OTMEYEeHHbIe B TPe60BaHMAX K OLeHke "3";

4. ponyckaeT fge (1 60nee) rpy6bble OLWMOKM B XO4e IKCNEPUMEHTA, B 00bACHEHMM, B ODOPMIEHNM paboThbl, B COBMOAEHMIN NPaBUI TEXHUKN 6e30NacHOCTYH
Mpv paboTe C BelecTBamMn 1 060py0BaHNEM, KOTOPbIE He MOXET UCNPaBUTL Jaxe N0 TPe6OBaHUIO YUNTENS.
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OHeHKa CaMOCTOATECIbHBIX IMCbMEHHBIX U KOHTPOJIbHBIX pa60T.

OtmMmertka "'5" CTaBUTCS, C/IN YUEHUK:
1. BbINONHW/ paboTy 6e3 OLLMGOK N HEAOYETOB;
2) fonycTun He 6onee OQHOrO HefJoYeTa.
OtMmetka "4" CTaBUTCA, C/IN YYEHVK BbINOSHUA paboTy NOMHOCTbIO, HO AOMYCTUN B HelA:
1. He 6onee oAHON Herpy6oli OLIMOKN N OAHOMO HeoYeTa;
2. UNn He 6onee ABYX HELOYETOB.
Ormetka "3" CTaBUTCA, €CNIN YYEHUK NPABU/IbHO BbINOMHWUA He MeHee 2/3 paboTbl UK JONYCTU:
. He 60nee ABYX rpyobIX OWNOOK;
. N1 He 6onee oHOM rpy6oI N 0AHON Herpy6ol oWwmnbKM N OAHOrO HEAOYET],;
. U He 6onee ABYX-TPex HerpyobIx OWKBOK;
. N OJHOW Herpy6oii OLLIMOKM 1 TPeX HeLoueTOoB;
. WM pY OTCYTCTBMW OLLUMGOK, HO NPU HAJIMYMKN YETBIPEX-NATN HELOYETOB.
OtmMmertka "2'" CTaBUTCS, EC/IN YUEHUK:
1. AONycTWA YACNO OLLIMBOK 1 HEAOUETOB NPEBOCXO/ASLLEE HOPMY, MNPV KOTOPOI MOXET BGbITh BbiCTaB/EHa OLeHKa "3";
2. WK eC/I NPaBWU/bLHO BbIMOJTHU MeHee MoI0BUHbI PaboThl.

Ouenka BbINOJHEHUS TECTOBBIX PadoOT 1Mo OMOJIOTUN:
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OLieHKa MUHUMYM MaKCUMyM
5 90 % 100 %
4 71% 89 %
3 51% 70 %
2 0% 50%

OneHuBagye NPOEKTHOH PadoThLI 10 OMOJIO0THHU

O01Me TPeOOBAHUSA K NIPOCKTHOW pPadoTe o OHOJIOTHH.

MpeacTaBnsiemMblii MPOEKT LOMKEH UMETb TUTY/IbHBIA INCT C yKasaHMEM: (hamMnInm, UMEHU, OTUYECTBA UCMONHUTENS 1 PYKOBOAUTENS (elA) NPOeKTa, Ha3BaHue
NPOEeKTa, rofla HanmcaHus paboTbl, yKasaHVeM Lieneii 1 3afay NPOeKTHOM paboThbl.

CopepyxaHune NPOeKTHO paboThbl AO/MKHO BKIOUATh TaKWe pasaesbl, Kak:

— BBe/IEHUE, B KOTOPOM 060CHOBBIBAETCS aKTya/lbHOCTb BbIGPAHHOM AW paccMaTpUBaeMoii MPoGieMbI;
— MECTO U BPEMS BbIMO/HEHSI PaBoTbl;

— KpaTKoe ornncaHne ncnosb3yemMbiX METOANK C CCbINNIKaMM Ha X aBTOPOB (ECI'II/I TaKOBbI€E HEOﬁXO,D,I/IMbI ana pa6OTbI nnn NCronb30Ba/1NCbL B HEVI);



CUCTeMaTU3NpPOBaHHbIe, 06paboTaHHbIe pe3ynbTaTbl UCCNEA0BaHWIA,

BbIBOAbI, CAeNaHHbIe NOC/e 3aBepLUeHns paboTbl Haf MPOEKTOM;

MPaKTNYeCKOe NCMO/b30BaHME Pe3ybTaToB MPOEKTa;

coupanbHas 3HaYMMOCTb MPOEKTa;

npunoXeHue: oTorpadnm, CXeMbl, YePTEXN, repbapun, TabnnLbl CO CTaTUCTUYECKUMUN AaHHLIMU U T.4,

Kputepun o1ieHKH NIPOEKTOB 110 OHOJIOTHH:

YETKOCTb NOCTaB/IEHHON LieNn 1 3ajay;

TemaTnyeckas akTyaslbHOCTb U 06BEM MCMOb30BAHHON NNTEPATYPbI;

060CHOBaHHOCTb BblOpaHHbIX METOAMK A1 MPOBELEHNS NCCNEA0BAHWIA;

MOJIHOTA PacKpPbITUSA BbIGPaHHOM TeMbI NMPOEKTA;

060CHOBaHHOCTb BbIBOLOB 1 MX COOTBETCTBUE NMOCTaB/EHHbLIM 3a4avam;

YPOBEHb MPeACTaB/eHHbIX JaHHbIX, NONYYEHHbIX B X04e UCCNef0BaHNSA BblIGpaHHO NpobneMbl (06beKTa), X 06paboTKa (Mpr HeO6X0ANMOCTH);
aHa/In3 MONYyYeHHbIX AaHHbIX;

Hamume B paboTe BbIBOAA U/ MPAKTUYECKUX PEKOMEeHaLUWI;

KauyeCcTBO OpopM/ieHNs paboTbl (Hanmumne hoTomMaTepuanos, 3apMCOBOK, CNINCKA UCMOb3YEeMON NUTepaTypbl, repbapHbIX MaTepranoB K NPoeKTaM no

60oTaHMKe N T.4.).
KDI/ITeDI/II/I OIHCHKH BBICTVIILJICHUA JOKJIAJYUKA 110 3AIIUTC IPOCKTA:

—  060CHOBAaHHOCTb CTPYKTYPbI J0KNAa;

—  BbIY/IEHEHWE [/TABHOTO;

—  TMO/HOTA PacKPbITYS BbIGPAHHOW TEMATVKW UCCeA0BaHMS MPU 3alLUTE;

—  MCNo/b30BaHWe HarnsAHO-UNOCTPATUBHOIO MaTepuana;

—  KOMMETEHTHOCTb, 3pYAMPOBAHHOCTL [OKNaAuMKa (BbICTYNAIOLLEr0) U YMeHMe ero 6bICTPO OPUEHTUPOBATLCA B CBOEI paboTe MpW OTBETAX Ha BOMPOCH,
3a7aBaeMble KOMUCCHEN (UNeHaMM XKIOPY U SKCNEPTHOWM KOMUCCUENA);

—  YpOBeHb MPEeACTaBNEHNS AOKNaAa MO NPOEKTY (YMEHWE No/b30BaThCs MPU U3M0XKEHNN A0KNAaAa U 0TBETAX Ha BOMPOChI MaTepuUaiamMii, Moy4YeHHbIMU B
XOfle UCCNefoBaHMs), YeTKOCTb 1 ICHOCTb MPU OTBETaX Ha BCE BO3HMKAMOLLUME B XO/€ [OKNafa BOMPOChl MO MPOEKTY, YTO SBNSETCA HEOTHEM/IEMbIM
roKasaTesieM CaMOCTOSITE/IbHOCTY BbINO/IHEHWS paboTbl MO BbIGPAHHOI TeMe.

JNuTtepaTtypa 1 cpeacTsa 06yYeHNs:

Mporpamma: Mporpamma no 6uonoruu s o06LeobpasoBaTenibHbIX WKON (CO0pHMK Bronorus. Paboune nporpammel. MNpegmeTHas MHUS
YUYEOHNKOB «JTNHMS XU3HWU». 10—11 Knaccbl: y4eb. nocobme ans o6L,eobpasoBaTe/ibHbIX. OpraHu3aLuii: 6a3oBblii ypoBeHb / B. B. MaceuHuk, . T
LLIseuos, T. M. EdpumoBa. — M. : MpocseLleHne, 2017

YuebHuk: bronorus. O6uwas uonorus. 10-11 kn.: y4ebHUK ans 06LieobpasoBaTe/ibHbIX yupexaeHuii / A.A.KameHckuia, B.B.MaceyHuk, A.M.Py6uLoB: -
M., MNpoceeleHne. 2019 .
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