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Jannas mporpamma pa3paboTaHa B COOTBETCTBHH C:

1. ®enepanbubivM 3akoHoM oT 29 mekabpsa 2012 r. N 273-®3 «06 obpazoBanuu B Poc-
cuiickoit denepanvin» ¢ USMEHEHUSIMHA M JJOMOJIHEHUSIMU OT: 7 Mad, 7 utoHs, 2, 23 urons, 25
HOs10pst 2013 1., 3 depais, 5, 27 mas, 4, 28 utons, 21 utons, 31 gexadbps 2014 r., 6 anpens,
2 mas, 29 urons, 13 wurons, 14, 29, 30 mekabps 2015 r., 2 mapta, 2 uwoHsA, 3 uwomus, 19
nexabps 2016 r., 1 mas, 29 utons, 5, 29 nexkabps 2017 r., 19 despa- ns, 7 mapTta, 27 UIOHS,
3, 29 utons, 3 aBrycra, 25 gexabps 2018 r., 6 mapta 2019 r.

2. ®enepalbHBIM TOCYJAPCTBEHHBIM 00pa30BaTENbHbIM CTAHIAPTOM CPEIHEro OOMIEro
oOpa3zoBanus (yrBepka€H npukazomM MunoOpHayku Poccun Ne 413 ot 17 mast 2012 roga) ¢
W3MEHCHUSIMH U JIONOJHEHUAMH OT: 29 nekadbps 2014 r., 31 mexabps 2015 r.

3. IlpukazomM MunucrepcTa obpasoBanuss U Hayku PD or 29 nexabps 2014 r. Ne 1645 o
BHECEHUH M3MEHEHUI B mpuka3 MuHucrepcTBa oopazoBanus u Hayku PO ot 17 mas 2012 r.
Ne 413 «O6 yrBepxaeHUH (enepaJbHOr0 TrOCYyAapCTBEHHOr0 00pa3oBaTelib- HOTO
CTaHaapTa cpeaHero (IOJHOT0) 00IIero 00pa3oBaHUs.

4. TIpuxazom Munucrepctsa Ilpocemenus Poccuiickoii ®enepanun ot 07.11.2018 roxa
«O0 yTBepXKIEHUHU TOpsAIKAa MPOBEACHHUS TOCYJApPCTBEHHON HWTOTOBOW aTTecTalud IIo
00pa3oBaTeNbHBIM ITPOrpaMMaM CPETHETO OOIIEro 00pa30BaHUS».

5. TlpumepHoii OCHOBHOM 00pa3oBaTENLHOM MPOrPaMMOli CpelHEro oOmero o6pa3oBa- HUSL:
ono0pena 28 utons 2016. [Ipotokon ot Ne2/16 //Peectp nmpuMepHBIX OCHOBHBIX
obmieoOpa3oBarenbHBIX mporpamm. - URL: http://fgosreestr.ru/wp-
content/uploads/ 2015/07/Primernaya-osnovnayaobrazovatelnaya-programma-srednego-
obshhego- obrazovaniya.pdf.

6. Tlpuxazom MunucrepcTBa 06pa3oBanus U Hayku P® ot 27 susaps 2017 r. Ne 69 «O
MIPOBEJICHUN MOHUTOPUHTA Ka4eCTBa 0OPa30BaAHUSI.

7. Ycrasom Yactaoro O6meo6pa3oBareibHOro Yupexaenus «bapHayibckas Klaccuue- cKas
HIKOJIa.

8. TIporpamma: ITporpamma o 6HONIOrUH Ui 00MIE00Pa30BATENbHBIX KO (COOPHHK
buonorus. Paboune nmporpammer. [IpenmerHas TuHUS y4eOHUKOB «JIMHHS KU3HI.
10—11 xmaccel: yue6. mocobwue 1t 001e00pa3oBaTeIbHBIX. OpraHU3anii: 0a30BBIN
yposenb / B. B. [laceunuk, I'. T'. llIgenios, T. M. E¢pumoBa. — M. : [Ipocsemenue, 2020.

OBIIIAA XAPAKTEPUCTUKA YYEBHOT'O
I[MPEJIMETA

B cucteme ectecTBeHHO-HAyYHOTO 00pa30BaHUs OUOIOTHSI KaK YYeOHBIH MpeIMeT 3aHUMAET
BaYKHOE MECTO B (POPMUPOBAHHMH: HAYUYHOM KapTUHBI MUPa; PYHKIIMOHAIBHON TPAMOTHOCTH,
HE0OXO0IUMOM s TOBCEAHEBHOM KM3HU; HABBIKOB 3/I0POBOTO M 0€30MaCHOTO I YelIOBEKa U
OKpY>Karolleu cpeibl

o0pasa KU3HH; YKOJIOTHYECKOTO CO3HAHMUS;, IEHHOCTHOTO OTHOIIEHUS K )KUBOU MPUPOE U
YEJIOBEKY; COOCTBEHHOMU MO3UIIMH 110 OTHOIIEHUIO K OMOJIOTHYECKON nH(pOpMaIuy,
HOJ'Iy‘-I@.GMOfI N3 pa3HbIX HCTOYHHUKOB. I/I3y‘-ICHI/IC 61/IOJ'IOI‘I/II/I CO34acT yCJIIOBHA JIA
(dbopMHpOBaHUs Y 00YUAIOIINXCS HHTEIJIEKTYaIbHBIX, TPAKIAHCKUX, KOMMYHHUKAIIMOHHBIX U
MH(POPMAIIMOHHBIX KOMIIETCHIIUH.
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N3yuenue kypca «buosiorus» B cTapliel IIKOJE HAIPABICHHO HA pPELICHUE CIEAYIOLIUX
3aaa4:

1) ¢opmupoBaHHE CHUCTEMbI OHOJOTMYCCKHX 3HAHMA KaK KOMIIOHCHTA €CTECTBCHHO-
Hay4YHOU KapTUHBI MUPA;

2) pa3BUTHE JIMYHOCTH OOYYAIOIIMXCS, WX HMHTEUICKTyallbHOE M  HPAaBCTBEHHOE
COBEPIICHCTBOBaHKE, (POPMHUPOBAHNE Y HUX TI'YMAHHUCTUYECKUX OTHOIICHUH U 3KOJIOTMYECKH
11€J1ecO00pa3HOro MOBEACHUS B OBITY U TPYJOBOH J1€ATEIbHOCTH;

3) BbIpAaOOTKY MOHMMaHHs OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTUU OMOJIOTHU, a TaKKe
(dbopMHpOBaHHE OTHOIIEHHS K OMOJIOIMH Kak BO3MOXXHOH oOsacTv Oynymiedl nmpakTH4ecKoil
JESITEIbHOCTH.

Ilesm Guonoruyeckoro oOpazoBaHMs B cTapulel IIKoie (OPMYIUPYIOTCS Ha HECKOJIBKHMX
YPOBHSIX: TTI00QJIbHOM, METAIIPEIMETHOM, TMYHOCTHOM H MPEIMETHOM, Ha yPOBHE TPEeOOBaHUI
K pe3y/bTaTaM OCBOEHHS COAEPKaHUs MPEIMETHBIX ITPOrpaMM.

I'moGanbHbIe 1€ OMOJIOTUYECKOTO 00pa30BaHUS SABISIOTCS OOIIUMHE JUIsI OCHOBHOW M CTApILEH IIKOJIBI
U OINpeNeNsloTCs COLMAIbHBIMU TpPEOOBAaHMAMH, B TOM 4YMCIE H3MEHEHHUEM COLUAIBHOM CHUTyalluu
pa3BUTHS —  POCTOM MH(OPMAIIMOHHBIX MEPErPy30K, N3MEHEHHEM XapaKTepa U crocoO0B OOIIEHUs U
COLHUAIBHBIX B3aUMOACUCTBUM (00BEMBI M CIIOCOOBI MMOJNydyeHHs HHGOPMALUU TMOPOXKIAIOT Pl
O0COOEHHOCTEH pa3BUTUSI COBPEMEHHBIX NOJPOCTKOB). Hambornee mpoAayKTHBHBIMHU JUIsl pPELIEHUs 3aaay
Pa3BUTHS IOJIPOCTKA SBIISIOTCS COLIMOMOpPaJIbHAs U MHTEIUIEKTyalbHask B3POCIOCTb.

[Tomumo sToro, THOOANBHBIE WLENH (HOPMYIHPYIOTCI C YYETOM PACCMOTPEHHUS OHMOJIOTUYECKOTO
o0pa3oBaHUsl KaK KOMIIOHEHTa CUCT€Mbl OOpa30BaHMs B IEJIOM, IOTOMY OHHU SBIAIOTCA Haubosee
OOLIMMH U COLIMATIBHO 3HAYUMBIMH.

— C yuéToM BBIIIEHA3BaHHBIX IOJXOA0B IJI00aJbHBIMU LEISIMU OMOJIOTMYECKOr0 O0O0pa30BaHMs SBISIOTCS:
couManu3anus Oo0y4arolMXcs Kak BXOXKJIEHHE B MHUDP KYyJbTypbl U COLUAIbHBIX OTHOILEHUH,
o0ecrieunBarollee BKIIOUEHHE yYalllUXCsl B Ty WINM UHYIO TPYIIY JIMOO OOIIHOCTh — HOCHUTENS €€ HOPM,
LIEHHOCTEH, OPUEHTALlM, OCBaUBAEMBIX B IIPOLIECCE 3HAKOMCTBA C MUPOM YKUBOM MPUPOIBL;

— npuodleHue K I[I03HABATENbHON KyJIbTYpe KaK CUCTEME II03HAaBaTENbHbIX (HAyUHBIX) LIEHHOCTEH,
HAKOIICHHBIX 00IIECTBOM B cpepe OMOIOTHUECKON HAYKH.

ITomumo 3TOTO, OMONIOrHUEcCKOe 00pa30BaHUE HA CTapILEii CTYNEeHU MPU3BAHO 00ECTIEYHTh:

— OPMEHTALMI0O B CHCTEME 3THYECKUX HOPM U LEHHOCTEH OTHOCUTEIBHO METO/OB, pPE3YylIbTaTOB U
JOCTH)KEHUH COBPEMEHHOM OMOJIOrMYecKor HayKu;

— pa3BUTHe TI03HABATEJIbHBIX KayeCTB JIMYHOCTH, B TOM YMCJIE TO3HABATEIbHBIX MHTEPECOB K H3YUEHUIO
00MmKX OMOJIOTMUYECKUX 3aKOHOMEPHOCTEH M caMOMy IPOLiecCy HayYyHOTO MO3HAHMUS;

— OBJIaJleHHe  Y4eOHO-TIO3HABAaTEIbHBIMU U  LIEHHOCTHO-CMBICJIOBBIMH  KOMIIETEHTHOCTSIMU  JUIA
(GopMHpOBaHUS MO3HABATENBHOM M HPABCTBEHHOW KYJIbTYphl, HAy4YHOIO MHUPOBO33PEHHUS, a TaKkKe
METOJ0JIOTHEN  OMOJIOTMYECKOTO0  AKCIIEPUMEHTa M JJIEMEHTAapHBIMH  METOJaMU  OMOJIOTMYECKUX
HCCJIeIOBaHUIM;

— ¢opMupoBaHMe SKOJOTUYECKOTO CO3HAHUS, [ICHHOCTHOI'O OTHOIICHHUS K KUBOU NMPUPOJE U YETOBEKY.

3agauu:

® M3y4YeHHE OOIIMUX CBOWCTB )KHBOTO, 3aKOHOB €T0 CYIIIECTBOBAHUS U Pa3BUTHSI,

e (QopmupoBaHHE Yy WIKOJLHUKOB CHCTEMBI OOIIEOMONOTHUECKUX 3HAHUN MM OCYIIECTBICHHS
WMHTEJJIEKTYaTbHOU U MTPAKTHYECKOH JeITeIbHOCTH,

L] BOCIIUTAHUC IIO3HABATCIBbHOT O I/IHTepeca HYTGM BOBJICUCHUA yqanmxc;[ B Hpouecc
CaMOCTOSITENILHOTO TIOUCKA, «OTKPBITHS HOBBIX 3HAHUH.



MECTO KYPCA BMOJIOTM1 B YYHEEHOM
IIJTAHE

KonnyecTBo 4acoB, OTBOAMMOE Ha H3y4EeHHE OUOJOTHH B CTAPIICH IIKOJIE, 3aBUCHT OT Y4eOHOIo
IUTaHA YTBEP)KICHHOrO 00pa3oBaTe/ibHOM opranusaiueii. JlaHHas pabodas mporpaMMa paccyMTaHa
Ha mpoBejieHre | yaca KJIACCHBIX 3aHATHH B HEJENO IPU W3YYEHHH IPEAMETa B TEYEHUE JIBYX JIET
(10 u 11 kuaccer). O61ee unciio yueOHbIX YacoB 3a 2 roja o0y4ueHus cocTaBisier 68 4, u3 Hux 34 u

(1 g B Henemo) B 10 xmacce, 34 1 (1 4 B Heneno) B 11 kiacce.

Kypcy 6uonoruu Ha cTyneHu cpeHero oomero oopa3oBanus NpemecTByeT Kype OHOIOTHY,
BKJIIOUAIOIIUI 3JIEMEHTapHbIe CBeJIeHUSI 00 OCHOBHBIX OHojormueckux oObekrax. CoaepkaHue
Kypca OHOJIOTMH B OCHOBHOM IIKOJE, CIY>)KAT OCHOBOHW JUISl M3YYCHHUS OOIIMX OHMOIIOTUYECKUX
3aKOHOMEPHOCTEH, Teopuil, 3aKOHOB, THUIIOTE3 B CTapllel IIKoJe, e 0co0oe 3HaYeHHE
MPUOOPETAIOT MUPOBO33PEHUYCCKUE, TEOPETUICCKUE TTOHSTHS.

Takum o6paszoM, coaepkaHue Kypca OHMOJIOTMHU B cTaplled IKoje, 0ojiee MOJHO PacKphIBAeT
o0mre OMOJOTHYeCKHe 3aKOHOMEPHOCTH, IMPOSBISIONIMECS HA Pa3HBIX YPOBHSAX OpTraHHU3AINH
KMUBOU TIPUPO/IBI.

PE3VJIbTATBI OCBOEHN A KYPCA
BUOJIOT U

JleaTenbHOCTh 00pa30BaTENFHOTO YUpEeXKIeHHs 0011ero 00pa3oBaHus B 00y4eHHH OUOJIOTHH B CPETHEH
(TOTHO¥) MIKOJIE TOJDKHA OBITH HAIpaBlICHA Ha JOCTHYKEHUE 00YYaIONIMMUCS CIICAYIOIUX JHYHOCTHBIX
pe3yJIbTaToB:

1) peanu3anuu STUYECKUX YCTAHOBOK 110 OTHOLICHHUIO K OMOJIOTMYECKUM OTKPBITHSIM, HCCIICIOBAHUSIM U
UX pe3ylibTaram;

2) mpU3HAHKS BBICOKOW IEHHOCTH JKU3HU BO BCEX €€ MPOSIBIICHUSX, 3I0POBbSI CBOCTO U IPYTHX

JrO/IeH, pean3aly YyCTaHOBOK 310pPOBOTO 00pa3a sKU3HH;

3) chopMUPOBAHHOCTH TTO3HABATEILHBIX MOTHBOB, HAIIPABICHHBIX Ha MMOJYYCHUE HOBOTO 3HAHHS B
o0acTy OMOJIOTUH B CBSI3U ¢ OyayIiel npodeccuoHaNbHOM 1€ATEeIbHOCTHIO NN OBITOBBIMU
pobeMaMu, CBSI3aHHBIMH C COXpPAaHEHHEM COOCTBEHHOTO 3/J0POBbS U SKOJIOTUYECKOM

0€30I1aCHOCTH.

4) MeTanpeaMeTHbIMH Pe3yJIbTATAMH OCBOCHHUS BBITYCKHHKAMH CTapIlieil MIKOJBl 0a30BOro Kypca
OMOJIOTUN SBJISIFOTCS:

1) oBnajsieHHe COCTABJISIONIMMHU HCCIIE0BATEILCKOW M TPOEKTHON ESITENbHOCTH, BKIIOYAs YMCHHUS
BHJIETh TIPOOJIEMYy, CTaBUTh BOMPOCHI, BBIIIBUTATh THUIIOTE3bI, JaBaTh OIPEACICHUS TTOHSATHUSM,
KIacCUUIUPOBaTh, HAOMIOAATh, NPOBOAUTH JKCIEPUMEHTHI, JelaTh BBIBOABI W 3aKIIOUYEHUS,
CTPYKTYpUPOBATh MaTepuai, OObsICHATD, JJOKA3bIBATh, 3AIIUIIATH CBOU HJIEH;

2) ymeHnusi paboTath C pPa3HBIMH HCTOYHHKAMH OHOJIOTHUECKOH HWH(OpMAIMU: HAXOIUTh
OMOJIOrMYecKyl0 MH(OpPMaLMIO B Pa3iIMYHbIX HCTOYHUKAX (TEKCTe y4eOHMKa, HAY4YHO-TOMYJISIPHOMN
nuTepaType, OHOJOTMYECKMX CIIOBapsSX M COPAaBOYHMKAX), aHAIM3UPOBATH U  OIICHUBATH
nH(popMaIuio, mpeodpa3oBsIBaTh HHGOPMAIIHIO U3 OAHOU (POPMBI B IPYTYIO;

3) CroCcOOHOCTh BHIOMPATH 11EJIEBBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX JIEHCTBUSX M MOCTYIKAX

10 OTHOIIIEHHIO K KUBOW NIPUPOJIE, CBOEMY 3/I0POBBIO U 37I0OPOBBIO OKPYKAIOIIHX;

4) yMeHUs aJIeKBaTHO KCIIOJIb30BaTh PEUYCBBIC CPEACTBA JUIS JUCKYCCHM W apryMEHTAllud CBOCH
MO3UITUHN, CPAaBHUBATh pa3HbIC TOYKH 3PEHUS, apryMEHTHPOBATH CBOIO TOUYKY 3PCHHS, OTCTaWBaTh
cBoro mo3uniuio. [IpeaMeTHBLIMU Pe3ybTATAMH OCBOSHHS BBITYCKHUKAMHU CTapIIel HIKOIBI Kypca
Onosiornu 6a30BOr0 YPOBHS SIBIISTFOTCS:

B nosnasamenvnoii (unmennekmyanvnoii) cghepe:

1) xapakTepucTHKa COJACp)KaHUs OHOJIOTMYECKUX TEOpHi (KJICTOYHAs, HSBOJIOIMOHHAS TEOPHs
HapBuna); yuenus: Bepnaackoro o 6uocdepe; 3akoHoB MeHens1, 3aKOHOMEPHOCTEN N3MEHYUBOCTH;
BKJIaJ]a BBIJAIONINXCS YUEHBIX B Pa3BUTHE OMOJIOTUYECKON HAYKH;

2) BBIJCIICHHE CYIIECTBCHHBIX IPU3HAKOB OHMOJIOTHYECKHX OOBEKTOB (KJIETOK: pPACTHTEIbHBIX H
KUBOTHBIX, JOSIEPHBIX W SACPHBIX, MOJOBBIX W COMATHYECKUX;, OPTaHMU3MOB: OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX; BHJOB, JKOCHCTEeM, Ouocdepsl) U MporieccoB (0OOMEH BEIIECTB, Pa3MHOKCHHE,
JeTICHUE KIJIETKH, OMJIOJJOTBOPEHHE, ICHCTBHE NCKYCCTBEHHOTO M €CTECTBEHHOT'O 0TOOPOB,
dbopMHUpOBaHWE TPUCIIOCOOJIEHHOCTH, OOpa3oBaHWE BHUIOB, KPYrOBOPOT BEIIECTB U



MIpEBpaILCHHsI SHEPTHU B SKOCUCTEMax U buocdepe);
3) oOBsicHeHHE poyii OMOJOTUU B (POPMHUPOBAHMHM HAYYHOTO MHPOBO33PCHUS; BKIIAJa OMOJIOTHYECKUX
Teopuii B (OpPMHpPOBAHHWE COBPEMEHHOW €CTECTBEHHO- HAYYHOW KApTUHBI MHUPA; OTPHUIATEIHHOTO
BJIMSIHUS QJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE UEJIOBEKA; BIMSHUS MYTareHOB Ha
OpraHM3M 4YeJIOBEKa, JKOJOTHYeCKUX (HaKTOPOB Ha OPraHU3MbIL, MPUYUH DSBOJIOIUH, U3MEHSIEMOCTH
BUJIOB, HAPYIICHUH Pa3BUTHS OPraHU3MOB, HACIIEICTBEHHBIX 3a00JC€BaHMUN, MyTallUil, yCTOWYMBOCTH U
CMEHBI 3KOCHUCTEM;
4) mpuBeICHNUE J0KA3aTeIbCTB (ApryMEHTAIUs) CMHCTBA JKUBOW U HEKMBON HPUPOJBI, POACTBA
KUBBIX OpPraHM3MOB; B3aUMOCBS3€M OPraHM3MOB U OKpYXalomied cpeabl; HeoOXOIUMOCTH
COXPaHEHUS MHOTOO0OpPAa3usl BUJIOB;

5) yMeHue 10J1b30BaThCsl OMOIOTHIECKON TEPMUHOJIOTUEH U CHMBOJIHKOIA;
6) pelieHHE 3JIEMEHTAPHBIX OMOJOTMYECKUX 3aJ1au; COCTABJICHUE DJICMEHTAPHBIX CXEM CKPCIIMBAHUS U
CXEM IepeHoca BeIeCTB U YHEPIHH B SKOCUCTEMaX (LIeTH MUTaHMUs);

7) onucanue ocoOeit BUI0B 110 MOP(OIOrHISCKOMY KPHTEPHUIO;
8) BbIsBIICHHE U3MEHYMBOCTH, IPUCIIOCOOJICHUI OPTaHU3MOB K Cpejic OOUTaHMUsI, HICTOYHUKOB MyTareHOB
B OKpyXXawImiel cpeae (KOCBEHHO), aHTPOIMOTCHHBIX H3MEHEHMM B HKOCHUCTEMAxX CBOEW MECTHOCTH;
M3MEHEHUH B IKOCHCTEMax Ha OMOJIOTUYECKUX MOJIEISIX;
9) cpaBHEHHE OHMOJIOTHUECKHX OOBEKTOB (XMMHUYCCKHH COCTAaB TENl KMBOH M HEKUBOW HPUPOJIBL,
3apOJbIII YEJIOBEKAa M JPYTMX MIIEKONUTAIOLIUX, IPUPOJHBIE SKOCUCTEMBI U arpO3KOCUCTEMBI CBOEH
MECTHOCTH), TIPOLECCOB (ECTECTBEHHBIM M HWCKYCCTBEHHBIM OTOOpHI, TOJIOBOe U Oecmoiioe
pa3MHOXKeHHUs) U GOPMYyITUPOBKA BHIBOJOB HA OCHOBE CPaBHEHHUSI.
B yennocmno-opuenmayuonnoii cghepe:
1) aHamM3 W OIEHKAa pa3IM4YHBIX THIIOTE3 CYIIHOCTH JKH3HH, IPOUCXOKIACHUE 4YeIOBEKa |
BO3HUKHOBEHHUE JKHM3HH, TJIOOATBHBIX SKOJIOTHYECKHX MPOOJIEM M MyTed HMX PEIIeHHs, MOCIEeICTBHUIM
COOCTBEHHOW JESATENbHOCTH B OKpY)KaIled cpene; OMoiornyeckoil mHpopManuy, MoiaydaeMon H3
Pa3HbIX UCTOYHUKOB;
2) OIICHKAa OSTHYECKUX AaClCKTOB HEKOTOPBIX HCCICNOBaHUM B 00JIACTH OMOTEXHOJIOTUH
(KJIOHMpOBaHHUE, HCKYCCTBEHHOE OIJIOZI0TBOPEHHE, HAIIPABIEHHOE U3MEHEHUE TEHOMA).

B cpepe mpyooeoii 0eamenvrnocmu: 0BnasieHNe yMEHUSIMHU U HaBbIKaMH IIOCTAHOBKH
OMOJIOTMYECKHUX IKCIIEPUMEHTOB U 00BSICHEHUS UX PE3YJIbTATOB.

B cghepe pusuueckoit deamenvnocmu: 000cHOBaHUE U COONIOIEHUE MEP MPODUITAKTUKU
BHUPYCHBIX 3a00JI€BaHUM, BPEIHBIX PUBBIYEK (KypeHHE, YIIOTPEOIeHUE aIKOr0Jisl, HAPKOMAaHHUsA);
IIPaBUJI TTOBE/ICHUS B OKpYKaroLleil cpene.

COJAEPXAHUE KYPCA BMOJIOI' NN

Buosorus kak KoMILIeKe HayK O )KMBOil Ipupoae

buronorus xak KOMIIJIEKCHas HayKa, METO/Ibl HAYYHOI'O TIO3HAHUS, UCIIOJIb3yeMble B OMOJIOTHH.
Cospemennvie nanpasnenus 6 ouonoeuu. Poib Ononoruu B GOpMUPOBAHUH COBPEMEHHON HAY4YHOU
KapTUHBI MUPA, TPAKTHYECKOE 3HaUeHNEe OMOIOTHUECKUX 3HaHU. buonornyeckne cucteMsl Kak
IpeaIMeT U3ydeHus: OMOoJIOTHH.

CTpyKTypHBIe M PYHKIIHOHAJIbHbIC OCHOBBI KU3HH

MonekynsipHble OCHOBHI kU3HH. Heopranuueckue BemiecTBa, ux 3Hauenue. Opranuueckue
BeIIecTBa (YIJIeBOIbI, UMK IbI, OEIKH, HyKJIEHHOBbIE KUCIOTh, AT®) 1 ux 3HaueHue.
buononumepsl. /[pyeue opeanuueckue sewecmsa knemxu. Hanomexnonozuu 6 ouonozuu.
I{uTonorus, METOAbI HUTOJIOTUH. POJIb KIIETOUHON TEOPUH B CTAHOBIIEHUU COBPEMEHHOMN
€CTECTBEHHO- HAyYHOM KapTUHBI Mupa. KitleTku npokapuotT u 3ykapuoT. OCHOBHBIE YaCTH U
OpraHOU[bI KIETKH, UX (YHKLUH.

Bupycsl — HexserouHas opma xKU3HU, Mepbl TPOPHUIAKTUKH BUPYCHBIX 3a00JI€BaHUH.
KuznenearenbHocTb kieTku. [Inactuueckuit oomen. dorocunres, xemMocuHre3. buocunres 6enka.
DHepreTudeckuii oOMeH. XpaHeHue, epeada u peaan3anus HacleICTBeHHOW nHpopMaluu B
kieTke. ['enernueckuii kog. I'en, reHoM. I'enomuka. Bausanue napkozeHHbix 8ewjecms Ha npoyeccyl
8 Knemxe.

Knerounsnii nuki: uatepgasa u nenenue. Mutos3 u Meitos, ux 3Hadenne. CoMaTHUECKUE U TIOJIOBbIE
KJIETKH.



Opranuszm
Opranusm — eIMHOE 1IEJIOE.
KuznenestenbHOCTh Opranu3Ma. Perysiius GyHKIH opranu3mMa, roMeocTas.

Pa3zmHOX)eHue opranu3MoB (0ecroioe u monoBoe). Cnocobvt pazmMHodiCeHUs ) PACMEHUL U HCUBOMHDBIX.
NunuBuayanpHOE pa3BUTHE opranu3Ma (oHToreHes). [IpuunHbl HapymieHuid pa3BuThs. PenpoaykTuBHOE
3/I0POBBE YEJIOBEKA; MOCIEACTBUS BIUSAHUS aJIKOTOJIS, HIKOTHHA, HAPKOTUYECKUX BEIIECTB
Ha SMOpHOHAIBHOE Pa3BUTHE YeloBeKa. JKusznenHble YUKIbl paA3HbIX 2PYNN OPSAHUIMOB.

I'eneTuka, MeTobl reHETUKU. [ 'eHeTHYECKast TEPMUHOJIOTUSI M CUMBOJIMKA. 3aKOHBI HACJIECTBEHHOCTH .
Mengaens. XpoMOocOMHasi TeOpHs HacleaAcTBeHHOCTH. Onpenenenue nosa. CUEIIeHHOE € MOJI0M
HacJIe/IOBaHUE.

['enetnka yenoBeka. HacinencTBeHHbIe 3a00I€BaHMsI YEIOBEKA M UX TIPEAYIPEKICHUE. DTUUECKHE
aCIIEKTHI B 00JIACTH MEIULIMHCKOM T'€HETHKH.

I'enoTtun u cpena. HenacnenacrBenHas naMeH4uBOCTh. HaciienctBeHHas ”3MEHYMBOCTh. MyTanuu.
MyTarensl, UX BIMSHUE Ha 3JOPOBbE YEIOBEKA.

Jomectukanus u cenekuus. MeToasl cenekiuu. buorexnonorus, e€ HanpaBaCHUs U MEPCTIIEKTUBBI
pasButus. buobeszonacnocme.

Teopus 3BoaOUNHA

Pa3zButHe »BOMIOIIMOHHBIX UACH, 3BOMIONIMOHHAs Teopus Y. JlapsuHa. CHHTETHYECKASI TEOPHS BOJIOLIUU.
CBuUIeTENIbCTBA ABOJIOIMH KUBOU MPUPOIbl. MUKPOABOIONUS U MaKpOdIBOJIIONMsA. Buj, ero kpurepuu.
[Momynsiiust — sneMenTapHasi eAMHUIA BOJIOMMH. [[BUKYIIIME CHUITBI HBOJIIOLIUU, UX BIUSHUE Ha TEHO(POH]T
nonyiasiuuu. HanpasneHnus 3BOIIOLKN.

MHuoroo6pasue opraHiu3MoB KaK pe3yiIbTaT dBOMONHA. [ [pUHIIUTIBI KITaCCU(UKALINN, CHCTEMATHKA.
Pa3Butne :xu3Hu Ha 3emJie

['unoTtessl mpoucxoxaeHus ku3HU Ha 3emiie. OCHOBHBIE ATAIbl IBOIOIMHA OPTaHUYECKOro MUpa Ha
3emire.

CoBpeMeHHbIE MTPEICTABICHUS O POUCXOKICHUH YeJI0OBEKa. DBOJIIOLINS YeJIOBEKA (AHTPOIIOT€HE3).
JIBr>KyIMe Cuiibl aHTponorenesa. Pacel yenoBeka, uX MPOUCXOXKIACHUE U €AUHCTBO.

Oprann3msl 4 OKpPY:KAWOIIAs cpeaa

[IpucnocoOneHust OpraHu3MOB K I€HCTBUIO SKOJIOTHYECKUX (PAKTOPOB.

buoreonenos. Dxocucrema. Paznoobpasue sxocucteM. BzanMooTHOIIEHUS MONYISIIMNA Pa3HBIX BUIOB B
sKocucteme. KpyroBopot BelecTB ¥ MOTOK 3HEPTUU B IKOCUCTEME. Y CTOMYMBOCTD U AMHAMUKA SKOCUCTEM.
[TocnencTust BIUSHUS AATEIBHOCTH YeIOBEKa Ha 3kocucTeMbl. CoxpaHeHue 6Mopa3Hoo0pa3us Kak OCHOBA
YCTOMYMBOCTH IKOCUCTEMBI.

CrpykTypa 6uocdepsl. 3aKOHOMEPHOCTH CYIIECTBOBAaHUS OUOC(hEpHI.
Kpyzoeopomwi sewgecme 6 buocgepe.

I'moGanpHble aHTpoNOreHHble N3MeHeHus B Ouocdepe. IIpobieMbl ycTOHUMBOrO pa3BUTHSL.
Ilepcnexmuevt paszeumus 6UOIO2UYECKUX HAYK.

IIpumepHBIii NepedeHb Ja00paTOPHBIX U MPAKTHYECKUX PadoT (HA BBIOOP yuuTeIs1):

1. Vicnonb3oBaHue pa3iIMyHbIX METOJOB IIPH U3YUEHHH OMOJIOTHYECKUX OOBEKTOB.
2. TexHMKa MUKPOCKOITMPOBAHMS.
3. M3yueHne KIeTOK paCTeHUH M )KMBOTHBIX 0] MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIpETIapaTax u ux
OIIHCaHMUE.
4. I[IpuroTtoBiieHue, paccMaTpuBaHUE U ONMMCAHNE MUKPOIIPENapaToB KJIETOK paCTEHUH.
5. CpaBHEHUE CTPOCHUS KIETOK PACTEHUH, )KUBOTHBIX, IPUOOB 1 OaKkTepuil.
6. V3yyeHne NBMKCHUS IIUTOTIIIa3MBI.
7. VI3yyeHue mia3Moin3a 1 Aera3MoiIn3a B KJIeTKax KOXKHIIBI JTyKa.
8. N3yueHne pepMEHTaTUBHOTO PACHICTIIICHHS TIEPOKCH A BOJOPO/Ia B PACTUTEIILHBIX U )KHBOTHBIX
KJIETKaX.
9. OGHapy>xeHHne OEITKOB, YTIIEBOIOB, JTUITHIOB C IIOMOMIIBIO KAYECTBEHHBIX PEaKIIHH.
10. Beigenenue JJHK.
11. U3y4yenue kaTaIuTUYECKON aKTUBHOCTH ()EPMEHTOB (Ha IpUMEPE aMUJIa3bl MU KaTajasbl).
12. HaGnronenue MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.
13. M3y4enne XpoMOCOM Ha TOTOBBIX MUKpOTIpEIaparax.
14. N3y4yenue ctaauii Melo3a Ha TOTOBBIX MUKpOIIpEnaparax.



15. U3y4enwne CTpOeHUS MOJIOBBIX KIETOK Ha TOTOBBIX MUKpOTpEnapaTax.

16. Pemenue srneMeHTapHBIX 3371a4 110 MOJIEKYJISIPHOI OHOJIOTHH.

17. BeisiBIeHHE IPU3HAKOB CXOJICTBA 3aPOJIBIIICH YEIOBEKa U IPYTHX TTO3BOHOYHBIX )KHBOTHBIX KaK
JI0Ka3aTeIbCTBO UX POJICTBA.

18. CocraBieHHe 3JIEMEHTaPHBIX CXEM CKPEIINBAHHS.

19. Pemienune reHETHUECKUX 3a/1a4.

20. zy4yeHue pe3yapTaTOB MOHOTHOPHIHOTO U TUTHOPHUIHOTO CKPEITUBAHMS Y APO30(HIIHI.

21. CocraBieHUE U aHAIU3 POJIOCIOBHBIX YEIOBEKA.

22. Vzydenune n3MEeHUYMBOCTH, IIOCTPOCHUE BAPHAIIMOHHOTO Psijia M BAPHALIMOHHON KPHBOIA.

23. Onucanue GpeHoTHIa.

24. CpaBHEHHE BHJIOB 110 MOP(OJIOTHIECKOMY KPUTEPHIO.

25. Onucanue NpucrnocoOJIEHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepa.

26. BrrsiBiieHue npucnoco0IeHn OPraHu3MOB K BIMSHUIO Pa3IMYHBIX SKOJIOTHYECKUX (PakTOpOB.
27. CpaBHEHHE aHATOMUYECKOTO CTPOSHHSI PACTEHHH Pa3HBIX MECT OOUTAHUSI.

28. MeToibl u3MepeHus (HaKTOPOB CPeJIbl OOMTAHHUS.

29. UzydeHue 7KOJIOTHYECKUX aarTalliid YeIoBeKa.

30. CocraBienne MUIIEBLIX LIENEH.

31. 3ydenue u onmcanne 3KOCUCTEM CBOEH MECTHOCTH.

32. MonienupoBaHue CTPYKTYP U MPOIIECCOB, IPOUCXOISIINX B IKOCHCTEMAX.

33. OrieHKa aHTPOIIOTCHHBIX U3MEHEHUH B IPUPO/IE.

[INTAHUPYEMBIE PE3VIJIbTATBI U3YUEHN A KYPCA BUOJIOI' MU
B pesyabrarte nzy4yenus yueOHoro npeamera «buoJiorus» Ha ypoBHe cpeaHero (I0JHOro) odmero
00pa3oBaHus BLINMIYCKHUK HA 0230BOM YPOBHE HAYUHMTCH:

— pacKpbIBaTh Ha IpUMeEpax pojb OMOIOruu B HOPMUPOBAHUM COBPEMEHHONM HAyYHOI KapTUHBI MUpa U B
NPaKTUYECKOHN eATEILHOCTH JIIOCH;

— MOHHUMATb U OMKCHIBATh B3aUMOCBA3b MEX/y €CTECTBEHHBIMH HayKaMu: Ouosiorueit, Gu3nkoi, Xumuei;
yCTaHABJIMBATh B3aUMOCBSI3b IPUPOIHBIX SBICHUH;

— MOHUMATh CMBICII, pa3IMYaTh U ONMHMCHIBATh CUCTEMHYIO CBSI3b MEXK1Y OCHOBOIOJIAraloIUMHU
OMOJIOTMYECKUMU TTOHSATUSIMU: KJIETKA, OPTaHU3M, BUJI, IKOCUCTEMA, Orochepa;

— IPOBOJUTH HIKCIIEPUMEHTHI IO U3YYEHHUIO OMOIOTHYECKUX OOBEKTOB U SIBICHUH, OOBSICHATh Pe3ybTaThI
SKCIEPUMEHTOB, aHATM3UPOBATH MX, (OPMYIUPOBATH BHIBOJIBI,

— UCMOJIb30BaTh OCHOBHBIE METOIbl HAYYHOT'O MTO3HAHUS B y4EOHBIX OMOJIOTHUECKUX MCCIIET0BAHMSIX,
IIPOBOIUTH IKCTIEPUMEHTBI TI0 U3YYCHHIO OMOJIOTHIECKUX O0BEKTOB U SIBICHUH, OOBSICHATH PE3yIbTATHI
SKCHEPUMEHTOB, aHAIU3UPOBATh UX, POPMYIUPOBATH BHIBOJIBI;

— (opMyIMPOBATH TUIIOTE3bI HA OCHOBAaHUH NPEJIOKEHHON OMOJI0OrMYecKod HHPOPMALIMK U TTpeasaraTh
BapUaHTHl IPOBEPKHU TUTIOTE3;

— CpaBHUBATh OMOJOTHUECKUE 0OBEKTHI MEXKIY COOO0I 10 3aJaHHBIM KPUTEPHSIM, J€1aTh BEIBOABI U
YMO3aKJIFOUEHHUsI Ha OCHOBE CPaBHEHUS;

— 000CHOBBIBaTh €IMHCTBO KUBOW M HEKUBOM MPUPOIBI, B3aUMOCBSI3U OPraHU3MOB U OKPY>KaIOLIeH cpe/ibl
Ha OCHOBE OMOJIOTUYECKUX TEOPUL;

— MPUBOAUTH IPUMEPHI BEILIECTB OCHOBHBIX I'PYII OPraHMUECKUX COSAMHEHUH KIIeTKH (OeTKOB, KHUPOB,
YIJI€BOJIOB, HYKJIEMHOBBIX KUCIIOT);

— pacno3HaBaTh KJIETKH (IPOKapUOT U 3YKapuOT, PACTEHUH U )KUBOTHBIX) [0 ONMCAHUIO, HA
CXEMaTHYECKUX U300PKEHHSX; YCTAHABIMBATE CBSI3b CTPOSHHSI M (DYHKIMI KOMITOHEHTOB KIICTKH,
000CHOBBIBaTh MHOT000pa3ne KIETOK;

— 0OBSICHIATH MHOTOOOpa3ne OpraHu3MOB, IIPUMEHSIS YBOTIOIIHOHHYIO TEOPHIO;

— OOBSICHATH MPUYMHBI HACTIEICTBEHHBIX 3a00JICBaHUH;

— BBISIBIISITh N3MEHYHBOCTH Y OPTaHU3MOB; CPABHUBATH HACIICJICTBEHHYIO U HEHACIICACTBEHHYIO
U3MEHYHMBOCTH;

— BBISIBIIAITH MOp(ostornieckne, pu3nonorndeckue, moBeIeHISCKNE aJalTalliid OPTaHU3MOB K CpeJie
0o0uTaHUA U IEHCTBUIO SKOJIOTHYECKUX (DaKTOPOB;

— COCTaBJIATH CXEMBI IIEPEHOCA BEIIECTB M YHEPTUU B SKOCHCTEME (LM MTUTAHUS);

— IPUBOJAUTH J10Ka3aTeIbCTBA HEOOXOIMMOCTH COXPaHEHHsI OMOpa3HOO0pa3us sl yCTOMUUBOTO pa3BUTHUS
U OXpaHbI OKPYXKAIOIIEei cpeibl;

— OLIEHUBATh JJOCTOBEPHOCTh OMOIOTHYECKON MH(OPMAIMH, TIOTYYEHHON U3 pa3HbIX HCTOYHUKOB;



— IPEJCTaBIATh OMOJIOTHYECKYI0 HHPOPMALIUIO B BUJIE TEKCTA, TAOIULIBL, TpaduKa, JMarpaMMbl U AeTIaTh
BBIBOJIBI HA OCHOBAHHMH NPE/ICTABICHHBIX JaHHBIX;

— OLIGHUBATh POJIb JOCTHKCHUI T€HETHKH, CEJICKIIUHN, OMOTEXHOJIOTUN B IPAKTUYECKON IEeATEIIbHOCTH
YeJI0BEKa,;

— OOBSICHATH HETATUBHOE BIIMSIHUE BEIIECTB (AJIKOTOJIsI, HUKOTHHA, HAPKOTUYECKUX BEUIECTB) Ha
3apOJIBIIIEBOE PA3BUTHE YETOBEKA.

BbInycKHUK Ha 0230BOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYHUTHCH:

— 0asamu HaAyuHoe 00bACHeHUe OUON0SUYECKUM PAKMAM, NPOYECCaM, ABNeHUAM, 3AKOHOMEPHOCHIAM,
UCnONL3YA buono2UuecKue meopuu (KIemouHylo, 2601I0YUOHHYIO), yueHue 0 buocgepe, 3aKOHbl
HACIeOCMBEHHOCIU, 3AKOHOMEPHOCTU USMEHYUBOCIU,

— Xapaxkmepu3z08ams CO8pEMeHHble HANPAGLeHUsl 8 PA38UMULU OUONO2UL, ONUCHIBAMb UX BO3MONACHOE
UCNONb308AHUE 8 NPAKMUYECKOU 0esimelbHOCHU,

— CpasHuBamv cnocoObL OeleHUsl Kiemku (Mumo3s u metios),

— pewams 3a0a4u Ha nocmpoernue gpaecmenma emopou yenu JJHK no npeonosicennomy gpacmenmy
nepeou, uPHK (mPHK) no yuacmxky /{HK,

— pewams 3a0a4u Ha onpedeneHue KOIUdecmaa XpoMOoCoM 8 COMAMUYECKUX U NOJIOBbIX KIeMmKax, a
makaice 8 KemKkax nepeo Hauaiom OeieHus (Meto3a Uiy Mumo3a) u no e20 OKOHYaHuu (0s
MHO2OKTIEMOYHBIX OPeAHUZMOB);

— pewlams 2eHemuiecKue 3a0a4u Ha MOHOSUOPUOHOEe CKpewusanue, coCmasiams cxembl MOHOSUOPUOHO2O
CKpeWUBaHUsl, NPUMEHSISL 3AKOHbL HACIEOCMBEHHOCMU U UCNONb3Y51 OUOTOSULECKYIO MEePMUHOLOSUIO U
CUMBONUKY,

— YCMAaHa8Iueams mun HAc1e008anus U XapaKkmep NPosieieHust RPUSHAKA N0 3A0AHHOU cxeme
POOOCI06HOIL, NPUMEHSSI 3AKOHbL HACAEOCMBEHHOCU,

— OYeHuBamb pe3yibmamol 83auMoOeUCmMEUs Yel08eKa U OKpyicaouell cpeobl, NPOSHO3UPOBAMb
B03MOJICHbBLE NOCIEOCMBUS 0esIMENbHOCMU Yel08eKa 011 CYUeCMB08AHU OMOETbHbIX OUOI02UYECKUX
00beKmMOos U Yeavlx NPUPOOHLIX COOOUIeCE.

YuyeoHo-TemaTnueckuil miaan 10 kiace

Tembl1 (pazaesibl) Koa-Bo yacos
1. Beenenue S
2. MoJiekyJasipHbIii ypOBeHb 12
3. Kierounblii ypoBeHb 17
Hroro: 34




1.OpraHu3MeHHBIH YPOBEHB 10
2.IlonynsAnOHHO-BUOBON YPOBEHb 8
3.DK0CHCTEMHBIHN YPOBEHb 8
4. buocdepHslii ypoBeHb 9

Hroro: 58

Buabl u popmbl KOHTPOJIsi o Ouosioruu 10 kaace

o [Tema.

KommgectBo

YyeTBe
PTH

Kon
HA4ecC
TBO
9aco
B.

Jlabop
aTopH
BIX

paboT.

ITpax
THYEC
KHX

pabot

DKCK
ypcuit

Kontpon
bHBIC
TECTBI

JTaGopaTopHbIe 1 IPAaKTHYCCKHE PAOOTHI
( Ha3BaHWe)

BBenenue

5

2

0

[IpaxTrueckas padora 1«Vconp30BaHne Pa3IUIHBIX METOIO0B
MpY U3Y4EHUH OHOIOTHYECKUX 00BEKTOB
UTaGoparopHas padboTa 2 «MexaHU3MbI CAMOPETYJISIIUI.

Monexyinsp
HBI
YpOBEHb

12

JTaGoparopHas padora 3 «O0OHapyxeHue

UTUMUI0B, YIIIEBOIOB, OCIKOB C IIOMOIIIBIO
KaYeCTBEHHBIX PEaKIIHii»

JTaGoparopHas paboTa 4 «KaranuTuueckas ak THBHOCTh
(dbepMeHTOB (Ha MpuMepe

aMHITa3hl)»

Kietounsrit
YpOBEHB

18

UlaboparopHas pabota 5 «TexHrKa MUKPOCKOTIHPOBAHHSY.
«CpaBHEHHE CTPOCHHUS KIETOK pacTeHHM, )KUBOTHBIX TPHOOB 1
OaxTepuii o1 MEKPOCKOTIOM Ha TOTOBBIX MHKPOIIpENapaTax v ux
OITFICAHUEY.

Jlaboparophas pabota 6 «HabnroneHne nmnazmMonmsa u
IMeTa3Moim3a B KIeTKax

KOXKHUIIBI JTYKaY.

UlaGopaTopHas padora 7 «IIpurorosieHue, paccMaTpuBaHUE U
orvcaHue

MUKPOTIPENapaToB KIETOK PACTCHUI.

JlaboparopHas pabota 8 «HabnroneHne NBHKEHUSI ITUTOTLIA3MBI
Ha pPUMepe JINCTA JIIOJICH.

JTaboparopHas padbota 9«CpaBHEHHE CTPOCHHS KJICTOK PACTEHUIA,
PKHBOTHBIX,

rprOOB U OaKTepuii.

Hroro 3a
roj.

34




HOPMBbI U KPUTEPUU OLIEHUBAHUSA

OneHuBaHne YCTHOTO OTBETA YYALIUXCH

OtmMmetka "'5" craBuTCA B Cilyyae:
1. 3nanus, MOHUMaHUs, TITYOUHBI YCBOCHHUS 00YYaIOIIMMCSI BCEro 00bEMa MPOrpaMMHOTO MaTepHaa.
2. YMeHUS BbIAETATD INIaBHbIC IT0JIOKEHUS B U3YUYCHHOM MaTepuae, Ha OCHOBAHUU (PAKTOB U IPUMEPOB
000011aTh, J1e/1aTh BHIBO/IbI, yCTAaHABIMBATH MEXKIIPEAMETHBIC M BHYTPHUIIPEIMETHBIE CBSI3U, TBOPUYECKH
IPUMEHSET OJyYeHHbIE 3HaHUS B HE3HAKOMOM CUTYalLlUU.
3. OTcyTcTBUe OMMOOK U HEJJOYETOB MPH BOCTIPOU3BEICHIH N3YUYEHHOT'O MaTepraa, IPH YCTHBIX OTBETAX
YCTpaHEHHUE OTENbHBIX HETOUHOCTEH ¢ MOMOILBIO JOIOIHUTENIBHBIX BOIIPOCOB YUUTENS, COOIIOIEHUE
KYJIBTYpPbl YCTHON PEUU.
Otmerka "'4'":
1. 3Hanue Bcero M3y4eHHOro NporpaMMHOro MaTepuarna.
2. YMeHul BbIAETATH IVIaBHbIE MOJI0KEHUS B U3yYEHHOM MaTepualle, Ha OCHOBAHUHU (PaKTOB U IPHUMEPOB
000011aTh, IeNaTh BEIBO/IbI, YCTAHABINBATH BHYTPUIIPEIMETHBIC CBS3U, IPUMEHSATH MOJIyYCHHbBIC 3HAHUS HA
HpaKTHKE.
3. He3nauutenpHbIe (HErpyObIe) OIIMOKH U HEAOUETHI IIPU BOCIPOU3BEACHUH N3YYEHHOTO MaTepHaa,
cO0JII0/IEHHE OCHOBHBIX IIPABUJI KYJIBTYpPhl YCTHOU PEUH.
Otmerka "'3" (ypoBeHb MPEICTABICHUN, COYETAIOMINXCS C 3JIEMEHTAMH HAYYHBIX TIOHSITHN):
1. 3nanue u ycBoeHMEe MaTepHasa Ha ypOBHE MUHUMAaJIbHbBIX TPEOOBAaHUM POrpaMMBl, 3aTpyIHEHHE IPU
CaMOCTOSITEIbHOM BOCIIPOU3BEICHUH, HEOOXOTUMOCTh HE3HAYUTEIBHOM TOMOIIHN MPENoJaBaTersl.
2. YMeHue paboTaTh Ha ypOBHE BOCIIPOU3BEICHHS], 3aTPYIHEHHSI [IPU OTBETaX Ha BUIOM3MEHEHHbBIE
BOIIPOCHI.
3. Hanuuue rpy6oii omuOKH, HECKOIbKUX HErpyOBIX NMPH BOCIIPOU3BEICHUH U3YUYECHHOT'O MaTepuaila,
HE3HAaYUTENbHOE HeCOOI0IEHIE OCHOBHBIX ITPaBWJI KYJIbTYPbl YCTHOM peyu.
Otmerka "2
1. 3HaHue u ycBOEHUE MaTepualla Ha YpOBHE HUKE€ MUHUMAJIbHBIX TPEOOBaHUI IPOrPaMMbl, OTJEJIbHbIE
npejcTaBieHns 00 U3y4YeHHOM MaTepuae.
2. OtcyTcTBUE YMEHUH paboTaTh Ha YPOBHE BOCIIPOU3BECHNUS, 3aTPYJHEHUS IIPU OTBETAX HA CTAaHJapTHBIE
BOIIPOCHI.
3. Hanmmune HeCKOBKHX rpyObIX OMIMOOK, OONBIIOT0 YKCIIa HETPYOBIX MIPH BOCTIPOU3BEICHIH U3YYEHHOTO
MaTepHala, 3HaYMTeIbHOE HECOOIII0/IEHHE OCHOBHBIX MTPABUJI KYJIbTYPhI YCTHOM peyH.

OuneHka BbINOJHEHHUS PAKTHYECKHUX (J1a0opaTOpHBIX) padoT.

Otmetka "'5" cTaBuUTCS, €CIIM YUCHHUK:

1) npaBWIILHO ONPEICITHII IIEITh OIIbITA,

2) BBITIOJIHUIT pa0OTy B MOJTHOM 00BEMeE C COOIIOICHUEM HEOOXOJMMOM MOCIIEI0BATEIBHOCTH IPOBEICHUS
OIIBITOB U NU3MEPEHMIL;

3) caMOCTOSITEBHO U PAllMOHATBHO BBIOPAJ ¥ OATOTOBHII AJISI OMBITa HEOOXOAUMOE 000pyJOBaHHUE, BCE
OTIBITHI TPOBEJ B YCIIOBUSAX M PEKUMaxX, 00E€CIIEUNBAIOINX TTOTYIECHUE PE3YTbTATOB H BEIBOJIOB C
HauOOJIbIIeNH TOYHOCTHIO;

4) Hay4yHO TPaMOTHO, JIOTHYHO OMHCAN HAOIIOICHUS U ChOPMYITHPOBAIT BBIBOJIBI U3 OMbITa. B
IPECTaBICHHOM OTUYETE MPAaBUIIBHO U AKKYPaTHO BBITIOJIHUI BCE 3aIMCH, TaOJIHIIBI, PUCYHKH, TpapHKH,
BBIYUCIICHHSI U C/IEJall BBIBOJIBI,

5) mposBIIeT OpraHU3alMOHHO-TPYAOBBIC YMEHUS (TIOAeP)KUBACT YUCTOTY PabOYero MecTa 1 MOpsSJ0K Ha
CTOJIE, 5)KOHOMHO HCITOJIb3YET PACXOAHBIC MAaTEPUAIIHI).

7) SKCTIEpUMEHT OCYHIECTBIISET 1O IUIaHY C YYETOM TEXHUKH O€30IaCHOCTH U MTPaBUII PaOOTHI C
MaTepuaiaMu U 000pyI0BaHUEM.

Otmerka "'4"" cTaBuUTCS, €CIIM YYSHHK BBITIOJIHUI TpeOOBaHUs K oleHke 5", Ho:

. OIIBIT MPOBOMII B YCIIOBUAX, HE 00€CIIEUMBAIOIINX JIOCTATOYHON TOUHOCTH U3MEPEHUIl;

. 1K OBLIO IOMYIIEHO JIBA-TPH HEI0UETa;

. WM He 0o0Jiee OTHON HEerpyOoil OIIMOKH M OJTHOTO HEI0YeTa,

. FITM 9KCIIEPUMEHT MPOBE/ICH HE MOJIHOCTHIO;

. WJIU B ONIMCAaHUM HAOJIIOAEHUI U3 OMbITA JOIYCTHII HETOUHOCTH, BBIBO/IbI CJI€NaJl HETIOJIHBIE.

O wpNE



Otmetka "'3" cTaBUTCS, €CIIM YUCHHUK:
1. npaBUIIBHO OIpeIeNINII LIEJIb OIBITA; pAOOTY BBIIOJIHSIET MPABUIBHO HE MEHEE YEM HAIOJIOBUHY, OJIHAKO
00BEM BBITTOJIHEHHON YaCTH TaKOB, YTO IO3BOJISET MOJIYYUTh MPABHIIBHBIC PE3YJIbTAThl H BHIBOJIBI IO
OCHOBHBIM, IPUHIUIINAIBHO BaXKHBIM 3ajjauaM paboThl;
2. uiu noa0op 00opyRoBaHMsl, 00BEKTOB, MATEPUAJIOB, a TAKXKE PAOOTHI IO HAYaTy OIBITA IPOBEI C
IIOMOILBIO YUUTEISI; WIM B XOJ1€ POBEJICHUS OIbITAa M U3MEPEHUH ObUIN JOIYLIEHBI OIINOKU B OITMCAHUU
HaOroeHui, HOpMyITMpPOBaHUN BHIBOOB;
3. OIBIT IPOBOJWIICS B HEPALMOHAIBHBIX YCIOBUSAX, YTO IPUBEJIO K IOJIYUYEHHUIO Pe3yJbTaToOB C OOJbILIEH
HOTPEIIHOCTHIO; UM B OTYETE OBLIHM JOMYIICHBI B O0IIEH CII0KHOCTH HE OoJiee IBYX OMIMOOK (B 3aIHCIX
€/IMHUL], U3MEPEHUsX, B BBIUYMCICHUAX, rpaduKkax, Tabiauuax, cxeMax, 1 T.J.) He IPUHIUIHAAIBHOTO JUIs
JAHHOM paboThI XapakTepa, HO MOBJIHUABIIUX Ha Pe3yJIbTAT BHITOJTHEHHUS,
4. nomyckaet rpyoyro omrOKy B X0J1¢ SKCIIEpUMEHTa (B 00BSICHEHUH, B 0pOopMIICHUU PabOTHI, B
COOJIIO/ICHUH TIPABUJI TEXHUKHU 0€30MacHOCTH MPH paboTe ¢ MaTepragaMu U 000pyI0BaHHEM), KOTOPas
UCIIPABIIAETCS 110 TPEOOBAHUIO YUUTEIIS.
Otmerka "'2" cTaBuUTCS, €CIIHM YUCHHUK:
1. He onpenenuII CaMOCTOSATENBHO 1€JIb OIBITA; BHITOIHUI paboTy HE MOJHOCTBIO, HE IOJTOTOBUII HYKHOE
o0opynoBaHue U 00BEM BBITIOJTHEHHON YacTH paboThI HE TIO3BOJISIET C/IETATh PABUIIBHBIX BBIBOJIOB;
2. WU OTIBITHI, U3BMEPEHUS, BBIUNCIICHUS, HAOII0JeHNS IPOU3BOIMIINCH HENPABUIIBHO;
3. WM B X0Jie pabOTHI ¥ B 0TYETE OOHAPYKMIIUCH B COBOKYITHOCTH BCE HEAOCTATKH, OTMEUYECHHBIC B
TpeOOBaHUAX K orieHKe "3";
4. nomyckaert niBe (1 6osiee) rpyObie OMIMOKH B X0J1€ SKCIIEPUMEHTA, B 00BSICHEHHH, B 0(OPMIICHIH PaOOTHI,
B COOJIFOJICHUH IIPaBUJI TEXHUKU 0€30I1aCHOCTHU IpU paboTe ¢ BEIeCTBAMU U 000PYA0BaHUEM, KOTOPhIE HE
MOYET UCTIPABUTH JIAKE TI0 TPEOOBAHHUIO YUUTEIIS.
OueHka caMoCTOATEIbHBIX MUCbMEHHBIX H KOHTPOJIbHBIX PadoT.

OtMmertka "'5" cTaBUTCS, €CIIM YUECHUK:
1. BeImosTHUT paboTy 6€3 OINOO0K U HEIOUETOB,;
2) nonycTui He 60Jiee OIHOTO HeJoveTa.
Otmerka "'4"" cTaBuUTCS, €CIIM YUYSHHK BBIIOIHUI pabOTy MOJHOCTBIO, HO JIOMYCTUII B HEH:
1. He 6omnee ogHOM HETpyOOIi OMMOKK U OJJTHOTO HEAOUETA;
2. unu He OoJiee ABYX HEJOYETOB.
Otmertka "'3" cTaBUTCS, €CIIM YUCHHK MPABUIBHO BBIMOJIHIUII HE MeHee 2/3 paOOoThl WITK IOMTYCTHIL:
. He OoJiee ABYX IpyOBIX OIIMOOK;
. WM He 0oJiee OTHOM IpyOOM U OJHOM HErpyOOil OITMOKK U OJTHOTO HEJ0YETa,
. MK He OoJiee IBYX-TpeX HerpyObIX OLIMOOK;
. WJIM OJTHOM HETpyOoil OMOKH U TPEX HEOUETOB;
. WJIU TIPH OTCYTCTBUU OIMIMOOK, HO TIPY HAJIMUYUH YEThIPEX-TISATH HE0UETOB.
Otmerka "'2" cTaBHTCS, €CITHM YUCHHUK:
1. nonyctria yrcno omMrOOK U HEJOUETOB MPEBOCXO/ISAIEE HOPMY, IIPU KOTOPOH MOXKET ObITh BhICTaBJIEHA
omenka "3";
2. WU €CJIY TIPAaBUIIBHO BBITIOJHUI MEHEE OJIOBUHBI PaObOTHI.

OueHka BbINOJIHEHHS TeCTOBBIX PadoT Mo 0M0JIOTUH:

Ok~ wpNE

OLIEHKa MUHUMYM MaKCHUMYyM
5 90 % 100 %
4 71% 89 %
3 51 % 70 %
2 0% 50%

OueHuBaHue NPOECKTHOH PA0OTHI MO 0MOJOTrHH

O01me TpeOOBaHUs K IPOEKTHOMH padoTe o 0MOJI0rHHU.




[IpencTaBnsieMblii MPOEKT JODKEH HWMETh THTYJIBHBIM JHCT C yKa3aHWEM: (aMWINH, MMEHH, OTYECTBa
UCTIOTHUTENISI M PYKOBOIUTENs (i) MpoeKTa, Ha3BaHHWE INPOEKTa, roja HamucaHus paboThl, yKazaHHEM
1eneit 1 3aa4 NpOeKTHOM paboThI.

Conep;xaHI/Ie HpOGKTHOﬁ pa6OTBI JOJIDKHO BKJIIOYATh TaKUE pa3aciibl, KaK:

— BBEJICHHE, B KOTOPOM OOOCHOBBIBACTCS AaKTyaJIbHOCTh BBIODAHHOM WM paccMaTpUBacMOU
IpO0OJIEMBL;
— MECTO M BpeMsl BBIITOJTHEHUS PabOThI;
— KpaTKo€ ONMHUCAHWE UCIOJIB3YEMbIX METOJIUK C CCBUIKAMU Ha MX aBTOPOB (€CJIM TAKOBBIE HEOOXOIUMBI
JUTs1 paOOTHI UJTH UCIIOJIB30BAIMCH B HEH);
— CHCTeMaTHU3MpOBaHHBIC, 00pabOTaHHBIC PE3YyIbTATHI HCCIICIOBAHUH;
— BBIBOAbI, CACIIAHHBIC I1OCJIC 3aBepmeH1/1;1 pa60TbI Hall HpOCKTOM;
— TMPaKTUYECKOE UCIOJIb30BAHUE PE3YJIbTATOB IIPOEKTA;
— coIMabHas 3HAYUMOCTb ITPOCKTA;
— mpuioxenue: Gpororpadun, CXeMbl, YSPTEKH, TepOapuu, TaOIUIIBI CO CTATUCTUYECKUMH JTAaHHBIMU U
T.0I.
Kpurepun oileHKHM MPOEKTOB 10 OHOJOTHH:

— YETKOCTb MTOCTABJICHHOM IICJTU U 33/1a4;
— TEeMaTU4eCKas aKTyaJIbHOCTh U 00bEM UCIIOJIb30BAHHOM JIUTEPATYPHI;
— 000CHOBaHHOCTb BBIOPAHHBIX METOIMK ISl TIPOBEICHHS UCCIICIOBAHUIA,
— TIOJTHOTA PAcKPBITUsI BEIOPAHHOW TEMBbI IPOCKTA,;
— 00OCHOBAaHHOCTB BBIBOJIOB M UX COOTBETCTBHUE ITOCTABJICHHBIM 33a4aM;
— YPOBEHb TPEJCTABICHHBIX JAHHBIX, IMOJIYYCHHBIX B XOJI€ MCCIICJIOBAHUS BHIOPAHHOW MPOOJIEMBI
(00BekTa), mx 00paboTKa (TIpr HEOOXOTUMOCTH);
— aHaJIM3 MOJTYYEHHBIX JaHHBIX;
— Hajuuue B paboTe BBIBOJA UJIH MPAKTUYECKUX PEKOMEH/IaIuii;
— KauecTBO odopmieHust paboThl (Hamuyue (poToMaTepuanoB, 3apUCOBOK, CIUCKA UCIOIb3YeMOMN
JTUTEPaTyphl, TepOapHBIX MaTepUaIOB K MPOEKTaM 1Mo OOTaHUKE U T.1.).
Kputepun oueHKH BhICTYILIEHNUS IOKJIATYHKA 110 3aLIUTE MPOeKTAa:

— 000CHOBaHHOCTb CTPYKTYPBI JIOKJIA/1a;

— BBIWICHEHHUE TJIaBHOTO;

— TIOJTHOTAa PacKphITHS BEIOpAaHHON TEMAaTUKH UCCIIEI0BAaHUS MPU 3allUTE;

— HCIOJb30BaHKE HATJISAHO-UIUIIOCTPATUBHOTO MaTepHUaa;

— KOMIIETEHTHOCTb, JSPYIAUPOBAHHOCTb JIOKJIAJ4MKa (BBICTYMAIOIIET0) W yMEHHE €ro OBICTpO
OpPHEHTUPOBATHCS B CBOEH paboTe MpH OTBETaxX Ha BOIMPOCHI, 33/1aBaeMble KOMUCCHEN (WIEHaAMM KIOpU
WJIM 9KCTIEPTHONU KOMHUCCHEMN);

— YpOBEHb MpEJCTaBICHHUS TOKJIaJa MO MPOEKTY (YMEHHE TOJIb30BATHCS NMPH H3JI0KEHUM AOKIana |
OTBETax Ha BONPOCHI MaTepHallaMH, MOJTYYEHHBIMU B XOJI€ MCCIEN0BAHUs), YETKOCTh M SCHOCTb IIPH
OTBETax Ha BCE BO3HMKAIOIIME B XOJ€ JOKJIaZa BONPOCHI MO MPOEKTY, YTO SIBISIETCS HEOTHEMIIEMBIM
MoKa3aTeseM CaMOCTOATEIbHOCTH BBIITOJHEHHSI pa0OTHI 110 BEIOPAHHOH Teme.
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Kanenoapno - memamuueckoe nnanupoeanue «bHOJIOI'HA. 10 KJIACC»
1 yac B Heaes10, Bcero 344 (6a30Bblil YPOBEHbD)

(YueOnuk: buosnorus. Oomias 6uosnorus. 10-11 kii.: yueOHUK U1 0011e00pa30BaTeIbHBIX YUpeKICHUN /
A.A Kamenckuii, B.B.ITaceunuk, A.M.Py61moB: - M., [Ipoceemenue. 2020%»)

Ne Tema ypoka. JlaGoparopHubie, Jara \lIpumeuanue
n/n MpaKTHYeCKue (KOppeKTHPOBKA)
a00TBI
P ITo (pax
IUIAHY | THY
eCKH

Paznen 1 Beenenue (54.)

1.1 Buonorus B
CHUCTEME HayK

2 1.2 OO0BeKT

W3YyYEHUS
O1oJIOrun
3 |13 Mertobt JlabopaTopnasi pa6ora 1
HAay4YHOI'O «HAcnoab30BaHne pa3IMIHbIX
IIO3HAHUS B MeTO0B HpH
ouonoruu H3yYeHHH
OHMO0JIOTHYECKHX
00LEeKTOB
4 |14 buonoruueck ne JlaGopaTopHas padora 2
CUCTEMBI U UX «MexaHU3Mbl
CBOMCTBA caMoperyJIsiiumy».

5 15 O0o001Iarom nit
YPOK.

Paznen 2 MoJgekyasipHbIii
ypoBenb (12 4.)

6 2.1 MonexymsipH blit
YpOBEHB: 0011ast
XapaKTepHCT UKa

2.2 Heopranuuec xue
7 BEILIECTBA: BOJA,
COJIH.

8 |23 Jlunuael, ux JlaGopatopHasi padora 3
CTpOEHHUE U «O0oHapyxeHue

GyHKITHH. JInnnaos, yriesoaoB, 0eJ1K0B
€ IOMOUIBI0 KAYeCTBEHHBIX
peakumin

9 2.4 VYrneBopl,

WX CTPOCHHE U
byHKIIIT

25 benxkn,

10 COCTaB U
CTPYKTYpa.

11 | 2.6 benkn.
OyHKINUA
OCIIKOB




12 | 27 DepMeHTHI - JlabopaTopHas paGora 4
Buonoruueck ue «Karanurnueckast
KaTaan3aTop bl AKTHBHOCTH (DePMEHTOB
(Ha npumepe
aMUJIa3bl)»
13 | 2.8 O0600marom uii
YPOK
14 | 29 |HykieuHoBbI €
kuciotsl: JJHK n
PHK
210 | ATdn
15 JIpyrue
HYKJICOTU/IBL.
BuTtamunbl
16 | 211 | Bupycol
17 | 212 | O6o6marony
Uil ypok
Pa3nen 3 Kierounblii ypoBeHb
(18 u.)
18 | 31 Krnerounsrii JlaGopaTopHnas padora S
YPOBEHb: 00I11as TexHuka
XapaKTEePUCT UKa. MHKPOCKONMPOBAHUS
Knerounas teop «CpaBHeHHEe CTPOEHUA
KJIETOK pacTeHuil,
KHUBOTHBIX
rpu0oB u 0aKkTepuii mox
MHMKPOCKOINIOM Ha
rOTOBBLIX MHKPONpenaparax u
HX
ONMCAHUE».
19 |32 Crtpoenue JlabopaTopHasi pa6oTa 6
KJIETKU. «Hao0uaronenue
Knerounas IJIa3MOJIU3a U
MeMOpaHa. AeIJIa3MOJIM3a B KJIeTKaX
[uTormazma. KOKHUIIBI JIYKa»
Kiterounsrii neHTp.
[MuTtockener
203.3 Pu6ocomel. SAapo
OHJI0IIa3MaT
M4ecKas CeTh.
2134 Baxyomu. Komiuiekc |JlaGopaTopHas padora 7
I'onbmxu. JInsocomsl. «IIpurorosiienne,
paccMaTpuBaHHe U ONUCAHUE
MHKPOIPENapaToB KJIETOK
ACTEeHUIN.
223.5 MMUTOXOHAPH H. JIaGopaTtopHasi padora 8

TImacThabL.
Opranou bt
TTBYOKCHUS.
Kierounsie
BKJTFOUECHUS.

«Haoaronenue

MBHKEHHUS IUTOINJIA3MbI HA
npuMepe JucTa

RJI0dEn».




23

3.6

(OCOOEHHOCT U
CTPOEHUS KIIETOK
[IPOKAPHUOTOB U
DYKapHUOTOB.

JlaGopaTtopHasi padora 9
«CpaBHeHHe

CTPOEHUS KJIETOK PACTEHUH,
"KHBOTHBIX,

rpudoB U OaKTEepUii».

24

3.7

O0001Iarom Nt
YPOK

25

OOMeH BellEeCTB U
[IPEBpAILICHU €
SHEPTUU B
KJIETKE.

26

3.9

JHEpreTuiec KU
OOMEH B KJIETKE.

27

3.10

THITBI KJIETOYHOTO
ITUTAaHWA.
doTocuHTE3 N
XEMOCHHTE3.

28

3.11

I[TmacTuuecku i
00OMeH: OMOCHHTE3
OEJIKOB

29

3.12

Perymsimus
TPAHCKPUIILHI U U
TPaHCIIAIUU B
KJICTKE

1 OpraHus3Me.

30

3.13

Jenenue
KJIETKH.
Muwuro3.

31

3.14

Henenue
KJIETKH.
Meiios.
ITonoBrie
KJIETKH

32

3.15

O0o001IaroMii
YPOK

33

3.16

OO6o6matony i
YpOK KOH(epeHI!
s II0 UTOT'aM
yuebHo-
HCCIIEIOBATE
JIbCKON

u IIPOECKTHOMN
NesITeNbHOCT U

34

3.17

Opranuszanus

noarotoBku kK EI'D
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