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Pabouast mporpamma yueOHON qUCHMILINHBI « EcTecTBO3HaHME» NpeaHa3HAuEHa IS
opranum3zanud  oOydeHuss  CTyIOeHTOB  crmemuanbHocTH  «lIpaBooxpanutenbHas
JESITeIbHOCTB» MO0 OYHOM U 3a04HOM opmam oOyueHwus, pa3paboTaHa B COOTBETCTBUU C
(denepanbHbIM TOCYJApPCTBEHHBIM OOpa30BaTEIbHBIM CTaHAAPTOM CPEIHEro OOLIEro
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Poccuiickoit ®@epepaumu ot 12.05.2014 Ne502 «OO0 yTtBepxkacHUH (eaepajbHOro
roCy/IapCTBEHHOrO0  00pa30BaTEIbHOTO  CTaHAapTa CpPEAHEro  Mpo(hecCHOHATBHOTO
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1. MACHIOPT PABOYEM MMPOT'PAMMBbI YUYEBHOM JTUCHUIIJIMHBI
ECTECTBO3HAHUE
1.1. MecTO IMCUUILIAHBI B CTPYKTYpPe aJaNTUHPOBAHHON MPOrpaMMbl NOATOTOBKH

CIICHMAJIUCTOB CPEAHEro 3BCHA:

VYueOnas qucuuruinHa « EctecTBo3HaHKEe)» BXOAUT B 00111€00pa30BaTENbHBIN UK U
OTHOCHTCSI K 0230BBIM 00111€00pa30BaTEIbHBIM TUCHUIUIMHAM CPETHErO OOIIETO
oOpa3oBaHUs.

®opMHUpOBaHUE KOMIETEHIIUN MPOUCXOIUT MPU U3YUYECHUH JIFOOOU TEMBI, IOCKOJIBKY BCE
BU/JIbI KOMIIETEHITMN B3aMOCBSI3aHbI. A TaKXe JUCIUIUIMHA HampaBjieHa Ha GOPMUPOBAHUE
KOMIIETEHIIUN:

OK 1. IlonnumaTth CyIHOCTh M COLMATBHYIO 3HAYMMOCTh CBOEH Oyyiiei mpodeccum,
IIPOSIBIIATH K HEW YCTOMYMBBIN HHTEPEC.

OK 2. OpFaHHBOBBIBaTI) CO6CTBGHHYI-O ACATCIBbHOCTD, BI)I6I/IpaTB THUIIOBBIC MCTOABI
CITOCOOBI BBITIOJTHCHHUS HpO(bGCCI/IOHaHLHI)IX 3aJa4, OOCHNBATh UX 3(1)(1)GKTI/IBHOCTI> n
Ka4dy€CTBO.

OK 3. HpHHI/IMaTB PCHICHUA B CTAHIAPTHBIX U HCCTAHAAPTHBIX CUTYAalIUAX U HCCTHU 3a
HHUX OTBECTCTBCHHOCTD.

OK 4. OcymiecTBiIsITh TOUCK U UCTIOJIb30BaHUe HHGOPMAITUN, HEOOXOIUMOMN JIJIst
3¢ (HEeKTUBHOTO BHITIOIHEHUSI TPOHECCUOHANBHBIX 3a]1a4, MPOPECCUOHATBHOTO U
JTUYHOCTHOTO PA3BHUTHSI.

OK 5. Vcnonb3oBaTh HHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH B
poheCCUOHATIBHON JIEITEIIbHOCTH.

OK 6. PaGoTtath B KOJIUIEKTHBE U KOMaH 1€, 3P (HEKTUBHO OOIIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, TTOTPEOUTEIISIMHU.

OK 7. bpatb Ha ce0st OTBETCTBEHHOCTD 32 padOTy WICHOB KOMaH/IbI (MMIOAYUHEHHBIX ),
pe3yiIbTaT BHIMOJTHEHUS 3aIaHUH.

OK 8. CamocTosITeTbHO ONPECIIATh 33]]a4i TPOPECCUOHATIBHOTO U JINYHOCTHOTO
Pa3BUTHS, 3aHUMAThCS CaMOOOPa30BaHUEM, OCO3HAHHO IJIAHUPOBATH TOBBIIICHUE
KBaJTU(UKAIIUN.

OK 9. OpueHTHpoBaThCS B YCIOBUAX YACTOM CMEHBI TEXHOJIOTUH B
poheCCUOHATIBHON JIEITEIIbHOCTH.



1.2. llean u 3a1a4u y4eOHOM JTMCUMILINHBI — TPeOOBAHUSA K Pe3yJIbTATAM OCBOCHMS
yueOHOMH TUCHMIJINHBI.

N3ydenue ecTecTBO3HAHUS Ha 0a30BOM YPOBHE CpPEAHEro (MOJIHOrO) OOIIero
o0pa3oBaHMsI HAMPABIICHO HA TIOCTHKEHUE CIICTYIONINX IeJIei:
- OCBOCHHME 3HAaHH O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHE MHpa U METOJax
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HauOolieeé BaXKHBIMH HUACSIMH U JOCTHKCHHUSIMHU
€CTECTBO3HAHUS, OKA3aBIIMMU OIMpPEEISAIONIee BIUSHUE HA MPEICTABICHUS YEOBEKa O
pUPOJIe, Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
- OBJIQJICHUE YMEHUSIMU MPUMEHSATH MOJTY4YEHHBbIC 3HAHUA [JIi OOBACHEHMS SIBJICHUMN
OKpY’KaloIIeT0 MHUpPA, KPUTHUUYECKOM OLEHKH U HCIIOJIb30BaHMUS €CTECTBEHHOHAYYHOM
undopmaruu, coaepxkameiics B CMU, pecypcax NHTepHeTa M Hay4dyHO-TIOMYJISIPHOU
JUTEpaType; OCO3HAHHOTIO OMpPENETICHUs] COOCTBEHHOW MO3MIMHM IO OTHOLIEHUIO K
o0cyX/1aeMbIM B 00I1I€CTBE MPOOJIEMaM HAYKH;
- pa3BUTHUE UHTEJUIEKTYAJIbHBIX, TBOPYECKUX CIIOCOOHOCTEN M KPUTUUECKOTO MBIIIUICHUS B
XO0Jle TPOBEJCHUS TMPOCTEHIINX WCCICIOBAaHUMN, aHajdu3a SBICHUM, BOCHPUSATHS U
MHTEPIIPETAIINN €CTECTBEHHOHAYYHOW HH(OpMAIINH;
- BOCIHTaHHWE YOEKIEHHOCTH B BO3MOXXHOCTH IO3HAHUS 3aKOHOB MPUPOIBI U
WCTIONIb30BAaHUSl  JTOCTIDKEHUN ©CTECTBEHHBIX HAyK JUIS Pa3BUTHS TUBUIM3AINH,
CTpEMJIEHHSI K OOOCHOBAHHOCTH BBICKA3bIBAEMOW MO3WLMU M YBAKEHHUS K MHEHHIO
OINIMOHEHTa MpU OOCYXIEHUU MpOOJIEeM; OCO3HAHHOTO OTHOIIEHUS K BO3MOXKHOCTH
OTMACHBIX JKOJIOTMYECKUX M OSTUYECKUX TOCIEACTBHMA, CBA3AHHBIX C JOCTHKCHHSIMHU
€CTECTBEHHBIX HAYK;
- HCII0JIb30BAHNE €CTECTBEHHOHAYYHbIX 3HAHUW B MMOBCEAHEBHON XKU3HU AJIs1 00€CIIeUeHUSI
0€e30MacCHOCTH  KU3HENESTEIIbHOCTH, OXpaHbl  3JI0pPOBbs, OKpYy)Karoulel  cpensl,

SHEprocOepeKCHHMS.

B pe3yabTare 0cBOeHUS YUeOHOM TMCIUIUIMHBI 00Y4YaIOUIMUACS J0J5KEeH YMETh:
- MPUBOJUTH MPUMEPHI IKCIIEPUMEHTOB /WU HAOIIOJICHHUM, 00OCHOBBIBAIOIIUX:
ATOMHO-MOJIEKYJISIPHOE CTPOEHUE BELIECTBA, CYIIECTBOBAHUE JIEKTPOMArHUTHOTO OIS U

B3aMMOCBA3b JJICKTPUUCCKOIO MW MArHuTHOTO HOJ'ICI\/'I, BOJIHOBBIC MW KOPIIYCKYJISIPHBIC



CBOMCTBa CBEeTa, HEOOPATUMOCTh TEIUIOBBIX MPOLIECCOB, 3aBUCMMOCTh CBOWMCTB BEIIECTBA
OT CTPYKTYPBbI MOJIEKYJI, 3aBUCUMOCTh CKOPOCTH XUMHUUYECKON peaklMi OT TEMIIEPATYPbI U
KaTaJIu3aTopoB, KJIETOYHOE CTPOCHME JKMBBIX OpraHn3MoB, ponbs JIHK kak HOcuTens
HACJIeICTBEHHOW MH(pOPMAIIMM, BOJIOLMIO KUBOW IMPUPOJbI, MPEBPALIECHUS SHEPTHUU U
BEPOSITHOCTHBIM XapaKTEp MPOLECCOB B KUBOW M HEXKWBOU NPUPOAE, B3aUMOCBS3b
KOMITOHEHTOB 3KOCUCTEMBI, BIMSIHHUE JEATEIbHOCTH YEJIOBEKA HA IKOCUCTEMBI;

- OOBACHATH MPUKIATHOEC 3HAUYCHHE BAXHEHUIIMX JOCTIKEHUH B 00JacTH
€CTECTBEHHBIX HAYK JJIA: PAa3BUTHS SHEPreTUKU, TPAHCIIOPTA U CPEJCTB CBS3HU, MOITYUYEHUS
CUHTETUYECKUX MAaTEpPUAJIOB C 3a/JaHHBIMU CBOMCTBAMH, CO3/IaHUS OHOTEXHOJIOTHIA,
nedeHus: THQEKIIMOHHBIX 3a00JIEBaHUI, OXPaHbI OKPY>KAIOIIEH CpeIbl;

- BBIIBUTATh TUIIOTE3bI U MIpeJiarath MyTH UX MPOBEPKH; JeaTh BHIBOJBI HA OCHOBE
AKCIIEPUMEHTAJILHBIX JAHHBIX, MPEACTABICHHBIX B BUJE Tpaduka, TaOIUIBI WIH
JMarpamMMel;

- paboTaTh C €CTECTBEHHOHAay4YHOU HMH(pOpMAaIMen, ColepKallehcs] B COOOIICHUSIX
CMMU, pecypcax NHTEepHETA, HAYUYHO-TIOMYJIAPHBIX CTAaThIX:  BIAJETh METOJIaMH MOKUCKA,
BBIJIEJISITH CMBICJIOBYIO OCHOBY M OLIEHHBATh IOCTOBEPHOCTh HH(OpMaALUK;

UCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUSA U YMEHHS B NMPAKTHUECKOU JEATEIHLHOCTA U
MOBCEHEBHOM KU3HU JJIS:

- OUEHKM BJMSHUS Ha OpraHu3M 4eJIOBeKa JJIEKTPOMAarHUTHBIX BOJH H
PaaOaKTUBHBIX M3Ty4YCHHUII;

- BHEProcOepeKeHNUs;

- 6€30MacHOr0 UCMHOIb30BAaHUS MAaTEPUAIOB U XUMUYECKUX BEILIECTB B OBITY;

- npoduIaKTUKH HMHQPEKIIMOHHBIX 3a00JIeBaHWN, HHUKOTHHOBOM, aJKOTOJBHOW M
HAapKOTHUYECKOM 3aBUCUMOCTEN;

- OCO3HAHHBIX JINYHBIX JECUCTBUM MO OXPAHE OKPYKAIOIIEH CPEBI;

- TIOHMMaHHs B3aUMOCBSA3M y4eOHOTo MpeameTa ¢ 0COOCHHOCTAMU mpodeccuil u
MpOQECCUOHAIBHON JIeITEIbHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS IO JIaHHOMY

y4eOHOMY IPEIMETY.

B pe3yibTaTe 0CBOCHUS Y4eOHOM JUCHMILNIMHBI «eCTECTBOZHAHME» 00YYAIOLMHCH

JOJIKEH 3HATH/IIOHUMATD |



- CMBICJI MTOHATUH: €CTECTBCHHOHAYYHBIH METOJ| MO3HAHHMS, dJICKTPOMArHUTHOE I0JIe
M DJICKTPOMArHUTHBIC BOJIHBI, KBAaHT, ICPUOJUYCCKUN 3aKOH, XHMMHYECKas CBS3b,
XMUMHYECKasl peaKIlHs, MaKpOMOJIeKyJIa, OeJIOK, KaTamu3arop, hepmeHT, nuddepeHmarms
kierok, JJHK, Bupyc, 6uonornyeckasi 3BOJIOIUS, OMOpa3sHOOOpas3ue, KJIeTKa, OpraHu3M,
MOMYJISAINS, YKOcHucTeMa, orocdepa;

- BKJIQJ] BEJIIMKMX YYCHBIX B (DOPMHUpPOBAHUE COBPEMEHHOH €CTECTBCHHOHAYYHOU

KapTUHBI MUPA.

1.3. PexomeHnayeMoe KOJIM4YECTBO YACOB HA OCBOEHHE IPOrPaMMBbI IV CHUTLIUHBI:
00s13aTebHON ayAUTOPHOM yueOHOU Harpy3ku oOy4aromierocsi 110 yacos, B ToM duciie:

TEOPETUYECKUE 3aHATUA 36 Jaca, MpakTHYecKue 36 4acoB



2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YYEBHOM JUCHUIIJIUHBI

2.1.Bupg yue0OHoi1 paboThI Oo6bem
4acoB
O0s13aTesibHAst ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 72
B TOM YHCJIE:
TEOPETUUECKHE 3aHATHUS 36
MPAKTUYECKUE 3aHATHUS 36
Htoroas arrectanus B popme auddepeHupoBaHHOTO 3a4eTa -




2.2. TemaTuyeckuid IJIaH y4eOHOM TUCHMILIMHBI «ECTECTBO3HAHME)

HaumeHoBaHue pa3ie/ioB U Conepxanue yueOHOro MmaTepuaJia, JJ1adopaTopHbie padoTbl U O0bém | YpoBenb
TeM NPAKTHYECKHE 3aHATHS, CAMOCTONATEIbHAsL padoTa 00y4alouuXCcH 4acoB OCBOCHMS
1 2 1 4
BBenenue. Crictema HayK 0 IPUPOJIE, KX CXOJCTBO M oTiandns. Hanbonee 1 2
BAKHBIC €CTECTBECHHOHAYYHBIE UJEU U OTKPBITHS, OTPEICISIONINE
COBPEMEHHbIC 3HAHUS O MUPE.
EcTecTBeHHOHAYUYHBII METO/T TO3HAHUS U €T0 COCTABIISIONINE: HaOII0ICHUE, 1
U3MEPEHUE, IKCIEPUMEHT, TUIIOTE3a, MOJIEb, TEOpUs. ENMHCTBO 3aKOHOB
MIPUPOJIBI U COCTaBa BellecTBa BO BeeneHnoi. Mukpomup, Makpomup,
MEraMHp, UX IPOCTPAHCTBEHHO-BPEMEHHBIE XapAKTEPUCTUKH.
Pazgea 1. CoBpeMeHHbIE Coneprkanue yueOHOr0 MaTepmuaJia 10
eCTeCTBEHHOHAYYHbIE 1. MexaHuudeckoe ABUKEHHUE, €T0 OTHOCUTEIBHOCTh. 3aKOHBI IMHAMUKH 2 2
3HAHMA 0 MUpe Hprotona. 3akoH BceMUpHOTO TAroteHus. HesecomocTs.
2. Mexanndeckue konebanus. [leproa u yacToTa KOJIeOaHUH. 2
3. Mexannueckue BosiHbl. CBOWCTBA BOJIH. 3BYKOBBIE BOJIHBI. 2
4. JluckpeTHoe CTpOoeHHue BelecTBa (MOJIEKYJIbI, aTOMbI). Macca u pa3Mepsl 2
MoJieKyJl. TeroBoe ABrxKeHue. Temieparypa, Kak Mepa CpeIHen 2
KUHETHYECKOU dHeprun yacTtull. [lopsmok-6ecropsaok 1 HeoOpaTUMBIi
XapakTep TEIJIOBBIX MPOLIECCOB (2-€ Hayaao TePMOIMHAMUKH )
5. DReKTpuUecKue 3apsiibl U UX B3aUMOJEHCTBUE. DJIEKTPUUECKOE MOJIE. 2 2
6. ITocTostHHBINM AeKTpUUecKuii ToK. Crjla TOKa, HalpsHDKEHUE, 2
ANIEKTpUUEcKOoe conmpoTuBiieHre. 3akoH Oma /Jis ydyacTKa 1enH.
/. MarauTHoe noJie TOKa 1 IeUCTBUS MAarHUTHOTO TOJISI HA IPOBOJIHUK C 2 2
TOKOM. DJIEKTPOABUTATENb. SIBIICHUE JIEKTPOMAarHUTHON UHYKIIUH.
HabGnronenue 251eKTpoOMarHuTHBIX SIBJICHUH. 2
8. CBer Kak 3JIeKTpOMarHuTHasi BOJIHa. BOJTHOBBIE U KOPITYCKYJISIPHBIE 2

cBoiicTBa cBeta. KBaHThl. [loronieHrne u HICIyCKaHUE CBETa ATOMOM.




WnTepdepentus u nudpaxius cera. Pororddexr. Habmonenue
BOJTHOBBEIX CBOMCTB cBeTa, hoTodddexra. Dddexr omrepa.

IlpakTHyeckue u JIadOpATOPHbIE 3AHATHSA 10
[1/p Ne 1 Pemenne 3aay Ha TeMy «3akoHbI HbIOTOHA M 3aKOH BCEMHPHOTO 2
TATOTEHUS
[1/P Ne 2 Pemenue 3aau Ha TeMy «MexaHn4uecKue KojaeOaHus U BOJIHbBD) 1
JI/P Ne 1 UccnenoBanue 3aBUCUMOCTH MIEPUOJIA U HACTOTHI CBOOOHBIX 1
KOJIeOaHHMI MaTeMaTH4YeCKOro MasiTHUKA OT JJTUHBI
[1/P Ne 3Pemenue 3aa4 Ha TeMy «Pa3mep u macca Monekym» 2
[1/P No 4Pemienue 3aa4 Ha TeMy «JIEKTPUUECKOE T0JIE. DIEKTPUUECKUMA 2
TOK»
[1/P Ne 5Pemienue 3ay1a4 Ha TeMy «MarHuTHoe moJie 2
Pa3nen 2. EcrecTBeHHBbIE Coaep:kanue yaeOHOIr0 MaTepuaJia 8
HAYKH U pa3sBUTHE TeXHHMKH | |.Onexkrporeneparop. Ilepemennsiil Tok. [lonyuenue n nepenaya 4 1
U TeXHOJIOTHIA. ANEKTPOIHEPTUH. B3aMOCBSI3b MEXKy HAYYHBIMU OTKPBITUSMU U PA3BUTHEM
TEXHOJIOTH. Pa3nuunbie criocoObl MOTYyYEHUS JIEKTPOIHEPTUN U TIPOOIEMBI
HEProcOepeKCHHUS.
2.®uznueckue moisi. INEKTPOMArHUTHBIEC BOJIHBL. Vcnonb30BaHue 4 2
AJIEKTPOMArHUTHBIX BOJIH PA3JIMYHOIO IMANa30Ha B TEXHUUECKUX CPEICTBAX
CBSI3H.
IIpakTHyeckue U J1adopaTOpHbIE 3AHATHS 4 2
JI/P No2 Ontuueckue criekTpol. OnpeiesieHre cocTaBa BeIlecTBa C TOMOIIBIO 1
CIIEKTPAJIIBHOTO aHaJIn3a. 1
[1/P Ne6 M3yueHue paboThI Ja3epa 2
[1/P No7 Vzydenne paboThI 2JIEKTpOreHepaTopa
Conepkanue yueOHOT0 MmaTepuasa 30
Pa3nen 3. CoBpeMeHHBbIE
€CTeCTBEHHOHAYYHbIE 24
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SHaHUsI 0 MHUPE

[Tepuonnueckuit 3akoH u Ilepuonnueckass cHUCTEMAa XHUMHUYECKUX
JJIEMEHTOB.

CBsi3b MEXIy CTPYKTYpOMl MOJEKYJ1 UM CBOMCTBAMH BEIIECTBA;
HEOPTaHUYECKHUE U OPTraHUYECKHUE BELIECTBA.

[Iprpona XMUMHUYECKOHN CBSI3H.

MexaHu3M XUMHUYECKOW peakiuu (CKOpOCTh pEakiuu, KaTajus,
XHMHYECKOE PaBHOBECHE).

Kierounoe cTpoeHue ®uBbIX Opranu3MoB (IuddepeHiuaus KIeToK B
opraHusmMe, 0OMEH BEIIECTB U MPEBpAICHUE YPHEPTUU B KIIETKE,
JI€JICHUE KJIETKHU, OTJIOJIOTBOPEHUE)

JIHK — wHocuTens HaciencTBeHHONM uH@opMaruu  (CTpYKTypa
mosiekynsl  JIHK, reH, reHeTudyeckud KOJA, MyTauus, MaTPUYHOE
BOCIIPOM3BOJICTBO OETIKOB).

buonoruueckast »Bomronus  (HACIEJACTBEHHOCTh U HW3MEHUYUBOCTH
OpraHU3MOB, €CTECTBEHHBIN 0TOOD). bruopo3HooOpasue. buocucremuas
OpraHu3alysl )KU3HU (KJIETKA, OPTaHU3M, TIOMYJISIUs, YKOCUCTEMA)

[IpeoOpazoBanue u coxpaHeHHEe YHEPTUN B KUBON U HEXKUBOU
npupojie. CityyaliHbl€ TPOIIECCHI U BEPOSITHOCTHBIE 3aKOHOMEPHOCTH.
OOurHOCTH MH(POPMAIIMOHHBIX MTPOIIECCOB B OUOJOTUUECKUH,
TEXHUYECKUX U COLIMAJIBHBIX CUCTEMaX.

OBodonus: GU3NIECKUI, XHMUYECKUN U OMOJIOTUYECKHU YPOBHH.
[Ipoueccel camoopranvsanui.

IIpakTH4yeckue u J1a00pPATOPHbIE 3aAHATHS
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[TI/P Ne 1 W3meHeHue CBOWCTB BeUIeCTBA NPU HU3MEHEHUU CTPYKTYPHI 1
MOJIEKY I
[I/P No 2 3aBUCUMOCTH CKOPOCTH XUMHYECKHUX PEAKIUA OT PpPa3IHUHbIX 1
(bakTOpoB (TeMIIepaTyphl, KaTaIn3aTopa).
JI/P Ne 1 PaccmarpuBanue KI€TOK U TKaHEH B OMTUYECKUIT MUKPOCKOTI. 1
JI/P Ne 2 Jlenatyparnus 6enka. Perumikanus JJHK. 2
[1/P Ne 3 BzaumocBsizu B SKocUcTeMax (Ha MOJIEIISX). 1
Paznein 4. EcrecrBennble Cojep:kaHHe Y4eGHOT0 MATepPHAIA 8
HAyKH M pa3sBUTHE TEXHUKM | 1 | [Joyiygenne  HOBBIX ~ MATEPUANOB €  3aJaHHBIMH  CBOHCTBAMM. 2
1 TEXHOJIOTMM. [IpupoaHble  MakKpOMOJIEKYJIBl W CHHTCTHYECKHE  ITOJHMEPHBIC
Matepuaibl. JKugkue KpucTajuibl.
2 buorexnonorun (MUKpPOOMOJIOTMUECKUI CUHTE3, KJIETOYHAs U TEHHas 2 2
uxenepusi). Kinonupopanue.
IlpakTHuyeckue u JJ1adOpATOPHbIE 3AHATHSA 2
JI/P Ne 3 N3yueHue CBOMCTB MOJMMEPHBIX MATEPUAJIOB 1
[1/P Ne 4 M3ydyeHne KaTAIUTUYECKON aKTUBHOCTH (DEPMEHTOB. 1
Paznen 5. EcrecTBeHHbIE Conep:xanue y4e0HOr0 MaTepuasia 14 2
HAYKH U YeJIOBEK Pu3NUeCKUe U XUMHUYECKHE MPOLECCH B OPraHU3Me YeJI0BEKa. 4 2
DONEeKTpOMarHUTHBIE SBJICHHS B JKMBOM OpraHusMme (OpraHmsme 1
YEJIOBEKA): JIEKTPUUYECKUE PUTMBI CEpAIla U MO3ra. DIEKTPOXUMUYECKAS
NpUpPO/Ia  HEPBHBIX  UMIYyJIbCOB.  DeHOMEH  3peHus:  OINTHKA,
(OoTOXMMUYECKHE PEaKLIUU, aHATIN3 UH(OpMAIUH.
HacnencrtBennble 3akoHOMEpHOCTH. ['eHOM uyenmoBeka. [ 'eHernuecku 4
00yCJIOBJIEHHBIE 3200JIEBAHUS K BO3MOKHOCTD UX JICUEHUSI.
[Ipupona BupycHbIX 3a0osieBanuil. [IpuHIMI JEHCTBUS HEKOTOPHIX 2
JIeKapCTBEHHBIX BelecTB. [Ipo6aeMbl pallmoHaIbHOTO MUTAHMSL.
4

IlpakTHyeckue U JIaOOPATOPHbIE 3aAHATHSA
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[1/P Neo 5 Penrenue reHeTUHYECKUX 3a/auy.

[1/P Ne 6 Ananu3 cutyaluii, CBSI3aHHBIX C ITOBCEIHEBHOM JKU3HBIO YeIOBEKa:
npoPrIaKTUKA ¥ JICYCHHS WH(EKIIMOHHBIX 3a00JICBaHUMA, 3alUTHI OT
OMAaCHOTO BO3JCHCTBUSL JJCKTPOMArHUTHBIX TMOJEM W PaAUOAKTUBHBIX
W3JIy4eHUH; BbIOOpAa JUETHl W pEeXKHWMa TMUTAHUS, SKOHOMHUHU DSHEPIuH, 2
3 PeKTUBHOTO U 0E€30MMacHOTO0 HCIIOJIb30BAHUS BEIIECTB OBITOBOM XHWMHH;
JIMYHBIX JEUCTBUH 10 OXPAHE OKPYKAIOIIEH CPEIBI.

JAu¢pepeHuIMPOBAHHBIN 3a4eT 2

J1Jist XapaKTepUCTUKU YPOBHS OCBOEHUS y4eOHOTO MaTepHralia UCIOIb3YIOTCS CIASAYIOIMNUe 0003HAUCHHUS:

1. - 03HAaKOMUTEJIbHBIN (y3HAaBaHUE paHEe U3yUYEHHBIX 00BEKTOB, CBOMCTB);
2. - PENPOIYKTUBHBIHN (BBIIOJHEHUE ACSITEIBHOCTU MO 00pa3Ily, UHCTPYKIMHU WIH MOJ PYKOBOJCTBOM)
3. - IPOIYKTUBHBIN (IJITAHUPOBAHUE U CAMOCTOSITEIbHOE BBINIOJIHEHUE JEATEIBHOCTH, PEIICHHE MPOOJIEMHBIX
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3. YCJI0OBUSA PEAJINBALIUU ITPOTI'PAMMBI IUCHUIIJIMHBI
3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY 00ecredeHHI0

Peanuzamust mporpaMMbl AMCHUIUIMHBL TpeOyeT HalIudus ydeOHOro KaOHHeTa
€CTECTBO3HAHHUS U J1JAOOPAaTOpHUH.

O6GopynoBanne yueOHOro KabMHeTA:
- IOCAJI0YHBIE MECTa M0 KOJINYECTBY 00yJarouuxcs;
- pabouee MecTo MpernoaaBaTes;

- KOMINIJICKT aJaIlITHPOBAHHOI'O yLIe6HO-MeTOI[H‘-IeCKOI‘O oOecreyeHus AU CTHUITIIMHBI
«ECTCCTBOBH&HI/IG»;

- ayAUTOpHAas JOCKa;
- IEMOHCTPALIMOHHBIN CTOJI
- y4eOHO-HarJIAIHbIE TOCOOUS MO (PU3UKE, XUMUU U OHOJIOTUH;

- TabopaTopHoe 000pyA0BaHUE, MEPUOAUYECKAs CUCTEMA XUMUYECKUX 2JIEMEHTOB
JI.W. MenneneeBa, psi HalPsLKEHUW METAILIIOB; Psi JIEKTPO-

OTPHULIATEIILHOCTH HEMETAJIJIOB, Ta0JIUIIA PACTBOPUMOCTH COJICH, KUCIOT U
OCHOBAHUM B BOJIE, IJIAKAThI MO (PUHKE, XUMUU U OUOJIOTHUU, XUMUYECKas

MOCyJ1a, XUMUUYECKHE PEAKTHUBBI);

- ICMOHCTPAIIMOHHOE (PU3NUECKOE U XMMUYECKOE 000pyI0BAHNUE;
- XUMUYECKas MOCY/1a;
- XUMUYECKUE PEAKTUB;

TexHnuyeckue cpeacTBa 00y4eHHs :
- KOMIIBIOTEP C JUIEH3UOHHBIM POrPAMMHBIM 00€CTICUEHUEM;

3.2. HudopmanuonHoe odecniedeHue 00y4eHust

Ilepeuenn PeKOMeHIyeMbIX YueOHbIX U31AHUI, HNuTepHeT-pecypcos,

JAOTOJHHUTEJIbHOM JIMTePaTyphbl
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OcHoeHble UCMOYHUKU:

1. 3axapoB B.b. O6mas Owuonorus: VYue6. mia 10-11 ki, o6mieoOpa3oBar.
yupexnenuit/ B.b. 3axapos, C.I'. MamonToB, H.M. Conun.- 7-e u3a., crepeoTur. —
M.:[Ipoda, 2013. — 624 c.: u.

2. Msxumes I'.5l. ®uzuka. 10 xknacc. Yueonuk — M.: [IpocBemienue, 2014r.

3. Mskumes [".5. ®usnka. 11xmacc. Yaeonuk — M.: [Ipocsemenune, 2009r.

JlonoanumenvHvle UCMOYHUKU:
HNuTepHer- pecypcehl:

1. PeivxeBuu ATl ®@usuka. 3agaunuk 10-11 ki1.:mocobue ajist 001eo00pa3oBaTeIbHBIX
yupexaeanii M.: JIpoda,2009
2. ITerpocoBa P.A., I'omos B.II., CuBornazos B.U., Ctpayn E.K. «EctecTBo3Hanue u
OCHOBEI 3Kosorum». — M., Academia, 2010.
3. Ky3nenora H.E. OOydeHne XWMMHUH Ha OCHOBE MEXKIPECIMETHON HHTETpaIuu /
H.E.Ky3nenosa, M. A. lllatanos. — M., 2011.
4. Cusornazos B.U., Aradgonosa U.b., 3axaposa E.T. buonorus. O0mas 6uonorus».
10-11 k1. Yuebnuk amns o0iieo0pa3oBaTeabHBIX y4eOHbIX 3aBeneHuil. — M., 2010.
5. XuMus B IIKOJIC: HAYYHO-TCOPETUUCCKUI M METOAMYCCKUM KypHAT YUPEKICH
MunuctepcTBOM 0Opa3zoBanus u Hayku PO.
6. buonorns B mkone. HaywyHo-merommueckuit kypHan. Yupemurtenb: OO0
«IIxonpHas mpecca»
/. ®u3uKa B NIKOJE: HAYYHO-TEOPETUUYECKUM U METOJIUYECKUN >KypHalT YUPEKICH
MunuctepcTBOoM 00pa3zoBanus U Hayku PD
8. DnekTpoHHOEe yueOHOe Tmocobue «J/leMoHcTpammonHoe mianupoBanue «OOmas

xumus» OO0 «PMT komnanumny» r. Bonrorpan

HNuTepHeT-pecypesbl:

9. - www. krugosvet.ru /ynuBepcaiibHas sHIIMKIIONEeAus «Kpyrocsery/;

10. - http:// sciteclibrary.ru /Hay4HO-TeXHHUECKass OUOIMOTEKA/
11. - www.auditorium.ru /6ubimoreka HHCTUTYTa «OTKPBITOE 00IIECTBOY/
13. - http://class-fizika.narod.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA JUCIIUITJIMHbBI
KoHTpoib M OLEHKA pE3ynbTaTOB OCBOEHHUS JHUCLUIUIMHBI OCYIIECTBIISIETCS

MpernoaaBaTcyiIcM B IIPOHCCCC IIPOBCIACHHA IPAKTHICCKUX SaHHTHﬁ, TCCTUPOBAHUA,
YCTHOT'O OIIpoOcCa.

Opranuzaiusi KOHTPOJS U OLEHKAa pe3yJbTaTOB OCBOCHHS  JUCIMILTAHBI
npeycMaTpUBaeT:

- OpraHU3alUio ¥ MPOBEJACHHUE KOHTPOJIA BO (PPOHTAIBHON WM WHIUBUAYaIHHOU
dhopme (110 3arpocy ceMbU U/WIIH JKEJTaHUIO 00YyYaroImXcsl);

- OpraHu3alri0 0CO00T0 BPEMEHHOTO PEKUMA BBIITOTHEHUS 3a/laHUl (BPEMsI MOXKET
yBEJIMYMUBATHCSA B 1,5 pa3a o cpaBHEHHIO C MPUHSITON HOPMOK);

- OKa3aHMe HEOOXOJMMOH IIOMOIIM CO CTOPOHBI IpernojaaBarens (Ha 3Tamax
MPUHSTHS, BBITIOJHEHUS YYEeOHOTO 3a/1aHUsI M KOHTPOJIA Pe3yJIbTaTUBHOCTH), TO3UPYEMOI
UCXOAS W3 HWHIUBUAYAIbHBIX OCOOEHHOCTEH 370pOBbSl KaXIOTO OOydJaromerocs u
HAIPAaBIEHHOW Ha CO3/IaHWE W MOJJIEpP’KaHre IMOIMOHAILHOTO KOM(OPTHOTO KIMMara, a
TaK)K€ COJICHCTBUE B TOUHOM [IOHUMAHUU UMH CIIOBECHBIX MHCTPYKIIHIA;

- NPEeJOoCTaBICHHUE 3aJaHMM, BKIIOYas TEKCT JJIsi MUCBMEHHOIO W3JI0KEHUS, U
MHCTPYKUMH MO MX BBINOJHEHHUIO B MHCBMEHHON (opMe U obecrieueHrne BO3MOKHOCTH
HEOJIHOKPATHOTO (He MeHee 3 pa3) YTeHMsI TEKCTa JUUIS U3JI0KEHUsI, KOHTPOJbHBIX 3aJJaHUM
Y MHCTPYKIIWM;

- WCTOJBb30BAaHUE WHAMBUAYATbHOTO MaTepuana, pa3paboTaHHOTO C y4YeToM
WHIUBUYAIbHBIX OCOOEHHOCTEW oOydaromierocss (0OJEr4YeHHOro IO CpPaBHEHHIO C
KOHTPOJIbHO-OLIEHOUYHBIMH CpPEACTBaMH, CGHOPMHUPOBAHHBIMHU ISl OOYyYaroUIUXcs, He
MMEIOIIUX OTPAaHUYEHUH TI0 BOZMOXKHOCTSIM 370POBBSI).

®opMBbI U METOABI KOHTPOJISI U OLIEHKHU PE3yJIbTaTOB O0YyUYEHUs JOJKHBI MO3BOJISTh
MPOBEPATh y OOYYaIOIIMXCS HE TOJBKO C(HOPMUPOBAHHOCTh TMPO(deccuoHaTbHBIX
KOMITETCHIIUM, HO U Pa3BUTHE OOIIMX KOMIMETEHIIMN M 00ECIeUnBaIONIMX WX YMEHUU U

3HAHWM.
KOHTpOJIb 1 OLIEHKa PE3yNbTATOB OCBOEHUS JUCLUIIIINHBI ®opMBbI U1 METOABI
OCYLIECTBJISIETCS IPETOJABATEIIEM B ITPOLIECCE NMPOBEACHUS KOHTPOJISA
NPaKTUYECKUX 3aHATUI U Ja00paTOpPHBIX padoT, OLICHKH
TECTUPOBAHUS, & TAKXKE BHIMOJHEHUSI 00yYarOUUMUCS pe3yJibTaTOB
UHAVBUYJIbHBIX 331aHUM, POEKTOB, UCCIIEIOBAHUN. o0yueHust
Pe3yabTarbl 00yueHus
(0OCBOEGHHBbIE YMEHHSl, YCBOCHHbIE 3HAHUS)
1 2
Ymeror:
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OPUBOJUTH MPUMEPHI SKCIEPUMEHTOB H(WUIN) HAOIIOIECHUM,
OOOCHOBBIBAIOIINX:  CYIIECTBOBAHHWE  3JIEKTPOMArHUTHOTO
NOJII U B3aMMOCBSI3b 3JIEKTPUYECKOTO U MATHUTHOTO IOJIEH,
BOJIHOBBIE U KOPITY CKYJIIpHBIE CBOMCTBa CBETa,
HEOOPATUMOCTh TEIJIOBBIX MPOIECCOB, 3aBUCHUMOCTh CBOMCTB
BEILIECTBA OT CTPYKTYpPBl MOJIEKYJ, 3aBUCUMOCTb CKOPOCTH
XUMUYECKOW peakuuu OT TEeMIEpaTypbl M KaTaau3aTOpOB,
KJIIETOYHOE CTPOECHHE >XHUBBIX opraHu3moB, poib [JHK kax
HOCHTEJIS HACJIeJICTBEHHON HH(OpMAIMU, 3BOJIOIUIO >KUBOU
MIPUPOJIbI, PEBPAILIECHUS SHEPTUN U BEPOATHOCTHBIM XapaKTep
MPOIIECCOB B JKMUBOM M HEXKHBOM MPUPOAE, B3aUMOCBS3b
KOMITOHEHTOB 3KOCHUCTEMBI, BIUSHUE NEATEIBHOCTH YEJIOBEKA
Ha YKOCUCTEMBI,

TectupoBanue,
BBITNIOJIHEHUE
1a00paTOPHBIX
paboT u
MPaKTUYECKUX
3aJlaHuN

OOBSICHSITh NMIPUKIIAJIHOC 3HAUCHUE BAXKHEUIIUX JOCTHKCHUHN B
00JIaCTU €CTECTBEHHBIX HAyK JJis: pPa3BUTHSI SHEPTETUKH,
TPAHCIIOPTAa M CPEACTB CBSA3U, MOJYUYEHUS] CHUHTETUUYECKHUX
MaTepuajioB €  3aJaHHBIMU  CBOWCTBaMH,  CO3/IaHHS
OMOTEXHOJIOTHUM, JIeUeHUs WH(QEKIIMOHHBIX 3a00JIeBaHUA,
OXpaHbl OKPY’KAIOUIEN CPEbL;

BBITIOJTHEHNE
TBOpPYECKHUE 51
VHJABUAYAJIbHBIC
3a1aHUA

BBIABUI'aTb THIIOTC3bI M IIpCyiaratb IIYTH HX IIPOBCPKH,
AcJIaTb BBIBOJABI Ha OCHOBC OJOKCICPHUMCHTAJBHBIX JaHHBIX,
NpCACTABJICHHBIX B BUJIC rpad)HKa, Ta6J'II/IHBI WJIN auarpaMMBbl;

BBITIOJTHEHUE
HUCCIEI0BATEILCKOU
pabOoThI

paboratb c €CTECTBEHHO-HAYYHOU uH(popmanuen,
conepxkaieiicss B coobuenusix CMMU, uHTEpHET-pecypcax,
HAy4HO-TIONYJIIPHOM JINTEpaType: BIAJAETh METOJAAaMU IIOMCKa,
BBIJICIIATh CMBICJIIOBYIO OCHOBY M OILIEHMBATh JIOCTOBEPHOCTH
nHbOopMaIuy;

BBITIOJTHEHHE
HUCCIEI0BATEILCKOU
paboTHhI

UCIIOJIb30BaTh  MPUOOPETCHHbIE 3HAHWUS W YMEHUA B
MPAKTUYECKON ACATEIIbHOCTA W TOBCEAHEBHOM >XU3HU JJISI:
OLICHKHU BIIMSIHUSI HA OPTaHU3M YEJIOBEKA SJIEKTPOMATHUTHBIX
BOJIH M PAIMOAKTUBHBIX U3JTYUYCHUN;

TECTUPOBAHUE

HHEProcOepeKeHus

TECTUPOBAHUE

0e30MacHOr0 MCMOJIL30BAHUS MAaTEPHAJIOB M XUMHUYECKHUX
BEIIIECTB B OBITY;

BBHITIOJIHEHUE
nabopaTopHOI
paboTHI

npodUIaKTUKU UH(PEKITMOHHBIX 3a00JIeBaHUN, HUKOTUHOBOMH,
aJIKOTOJIbHOW Y HAPKOTUYECKOU 3aBUCUMOCTEM;

TBOPUYECKHE M
VHJIMBU1y JIbHBIC
3aJIaHUs

OCO3HAHHBIX JIMYHBIX JEHUCTBUU IO OXpaHE OKpYKarollen
CPEBL.

HHAWBUAYAJIbHBIC 1
TBOPUYCCKHUC 3aJaHUA

ITIOHMMaHUA B3alMOCBA3HU yqe6H0ro npeamMceTa
«EcTecTBO3HAHUE» ¢ 0COOEHHOCTSIMU CIICOUaJIbHOCTH

HHIWBU/1YaJIbHBIC
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[IpaBo w opraHu3amusi COIUATBLHOTO OOECHEYCHHS W | TBOPUYCCKUE 3aTaHUS
po(hecCHOHATBEHOM e TENBHOCTBIO.

3HAKT/IIOHUMAIOT

® CMBbICJ NMOHATHII: €CTECTBEHHOHAYYHBIN METO] TO3HAHUS, | UHAUBUy AJIbHBIC
AIIEKTPOMArHUTHOE TI0J€, DJECKTPOMArHUTHBIE BOJIHBI, | TBOPYCCKHEC 3aaHUS
KBaHT, OJBodtouus  BcenmeHHol,  OOJbIIOW  B3pHIB,
ConHeuHast cucTeMa, TaJaKTUKa, MEPUOIUYECKUN 3aKOH,
XUMHYECKasl CBsA3b, XUMUUYECKAsl peaKIrs, MaKpOMOJIEKYJIa,
Oenok, karamusarop, hepMeHT, auddepeHIanus KIeToK,
JHK, BHDYC, ounosornyeckas ABOJIIOLINS,
OnopazHooOpa3ue, KIeTKa, OpraHus3M,  [OIYJISIHS,
’KOcUcTEMa, Orocdepa;

e BKJIA/J BeJIMKHX Y4YeHbIX B ()OPMHPOBAHHE COBPEMEHHOMU
€CTECTBEHHO - HAYYHON KapTHUHBI MUPA.




