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HopMmartuBHbie OCHOBaHMS

®denepanbHoro 3akoHa «O06 obpazoBanuu B Poccutickoit denepamum» ot 29.12.2012r.
Ne273-D3;

[Topsinka opraHu3allii U OCYLIECTBJICHHUS OOpa30BaTEIbHOM NEATENBHOCTH [0 OCHOBHBIM
0011eo0pa3oBaTebHBIM MIPOrpaMMaM — 00pa3oBaTEIbHBIM MPOrpaMMaM HayallbHOTO OOLIero,
OCHOBHOTO OOIIETO M CPEAHEro O0Iero oopa3oBaHusi, yTB. MpukazoM MuHoOpHayku P® ot 30
aBrycra 2020 r. Ne 442;

[Ipukaza MunucrtepcTBa obpazoBanus u Hayku PD ot 17.12.2010 N 1897 "O06 yTBepxaeHun
(denepaabHOrO  rOCYAapCTBEHHOrO0  00pa30BaTENIbHOTO  CTaHAApTa OCHOBHOTO  OOIIEro
obOpazoBanus" (C UBMEHEHUSIMH, YTB. MPpUKa3oM MuUHHCTEpCTBAa 00pa3oBaHus U Hayku PD ot 29
nexalpst 2014 r. Ne 1644);

[IpumepHOI OCHOBHON 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO 00Iero o0Opa3oBaHUs
(omobpena denepalbHBIM y4eOHO-METOIUICCKUM OOBEIUHEHUEM IO 00ImeMy 00pa3oBaHHUIO,
[Tporoxon 3aceqanus ot 8 ampens 2015 r. Ne 1/15);

ITocTanoBnenue ['J1aBHOroO TroCyAapCTBEHHOrO0 CaHMTapHOro Bpada Pocculickoi @enepanun Or
28.09.2020 Ne 28 "O6 ytBepxkaenun canutapHbix mnpaBun CII 2.4. 3648-20 "CanutapHo-
AMHUJIEMHOIOTUYECKHE TpPeOOBaHMS K OpTraHU3alMsIM BOCIHTAaHHS W OOYyYeHHUSs, OTIbIXa M
o370poBieHus aerer u monoaexu" (3apeructpuponan 18.12.2020 Ne 61573);

ITocTanoBnenue ['J1aBHOro roCyAapCTBEHHOrO CaHMTAapHOro Bpada Pocculickoi denepanun Or
30.06.2020 Ne 16 "OO yTBepkaeHUM caHUTapHO-3nuAeMuonoruueckux mnpasmin CII 3.1/2.4
3598-20 "CaHuTapHO-3MHIEMHOIOTHYECKHE TPEOOBaHUA K YCTPOWCTBY, COACPKAHUIO U
opraHu3any paboThl 00pa30BaTENbHBIX OpPraHU3alMii M JIpPYruxX OOBEKTOB COIUAIBHOMN
UHQPaCTpyKTyphl s JeTell U  MOJOJEXKH B YCIOBHSX PACIPOCTPAaHEHHs] HOBOMU
kopoHaBupycHoil undexiuu (COVID-19)" (3apeructpuponan 03.07.2020 Ne 58824);
ITocTanoBnenue ['J1aBHOroO TrOCyAapCTBEHHOrO CaHUTAapHOro Bpada Pocculickon denepanun Or
02.12.2020 Ne 39 "O BHeceHMM HM3MEHEHHsI B MOCTAHOBJEHUE [JTaBHOrO rocyJapCTBEHHOIO
canutapHoro Bpaua Poccuiickoit ®eneparuu ot 30.06.2020 Ne 16 "OG yTBepkaeHUU
CaHUTAPHO-DIIHIEMHOJIOTUYECKUX IIpaBUI CII 3.1/2.4.3598-20 "CaHurapHo-
AMUIEMUOJIOTUYECKHE TpeOOBaHUA K YCTPOWCTBY, COJAEPKAHMIO W OpraHu3aluu padoThl
00pa3oBaTeNbHbBIX OpraHU3aluil U APYruX 00BEKTOB COLUATBHONU HHAPACTPYKTYPHI A7 AeTel U
MOJIOJIC)KH B YCIOBHSX PaclpOCTpaHEHUs HOBOH KopoHaBupycHou unpekimu (COVID-19)"
(3apeructpuposan 07.12.2020 Ne 61292);

®enepallbHOTO MEpeyHsi y4eOHMKOB, PEKOMEHIYEMBbIX K HCIOJIb30BAHUIO IPH peaTu3aluu
UMEIOIIUX FOCYIapCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTeIbHbIX IPOrpaMM HadallbHOTO OOILIEro,
OCHOBHOTO  0O0IIero, cpegHero ooOmero  o0pa3oBaHUs, YTBEPKACHHOIO  MPUKA30M
MunuctepcTBOM 00pazoBanus U Hayku Poccuiickoit @enepanun ot 31 mapta 2014 1. Ne253, ¢
W3MEHEHUSIMU;

@denepanbHblil MepedeHb Y4YeOHUKOB, OIMYIIEHHBIX K HCIOJIB30BAaHUIO MPH pealu3aluu
MMEIOUINX FOCYAapCTBEHHYIO aKKpEAUTAlMI0 00pa30BaTeIbHBIX MPOrpaMM HaualbHOIO OOIIEro,
OCHOBHOT'O 00IIIEro, CpeTHEr0 001Iero 00pa3oBaHusl OPraHU3AMAMHU, OCYLIECTBISIOIINMU

00pa30BaTeNbHYI0 JIEATENILHOCTh, YTBEPXKIACHHOro INpukazoM MunuctepctBa IIpocemienus
Poccunm ot 20 mast 2020 r. Ne254;

[Tpuka3a MunucrepcrBa odpazoBanus 1 Hayku P® ot 09.06.2016 r. N 699 «O0 yTBepxaeHUH U
MepeyHsl OpraHu3alui, OCyIIECTBISIOUMX BBITYCK Y4€OHBIX MOCOOUI, KOTOPBIE JOMYCKalOTCs K
UCIOJB30BAaHUIO  TIpU  peald3alliM  UMEIUIMX  TOCYJapCTBEHHYK  aKKpEIUTALUIO
00pa3oBaTeNbHBIX MPOTPAMM HAYaJIBLHOTO OOIIEro, OCHOBHOTO OOIIETro, CPEaHEro OOIIEero
o0pa3oBaHUsY;

[Ipuka3z MunoOpuayku Poccum ot 31 mekabps 2015 r. Ne 1577 «O BHeceHMH M3MEHEHHH B
DI'OC OO0y»;



[Tucema Munob6puayku Poccun ot 06.05.2013 Ne 08-535 «O dopMupoBaHUM KYJIbTYPBI paOOTHI
CO cioBapsiMH B cucteme obmiero odOpazoBanusi Poccuiickoit denepanuu (MeToguyeckue
PEKOMEH/IAIINHN )»;

[Tucema MunobpHayku Poccum ot 20.05.2013 Ne  08-585 «O  ¢dopmupoBanuu
AHTUKOPPYILHUOHHOTO MUPOBO33PEHUS yUalIUXCsl (METOAMYECKUE PEKOMEHIAIUN )»;

[Tucema /[lemapramMeHTa TOCYAapCTBEHHOW TMOJUTHKH B cdepe oOmero obOpa3zoBaHus
Muno6paayku Poccun ot 25.05.2015 Ne 08-761 «O06 u3y4eHNH MpeIMETHBIX 00JIaCTeH:
«OCHOBBI PENMIMO3HBIX KYJIBTYp U CBETCKOM 3TUKM» U «OCHOBBI JyXOBHO-HPaBCTBEHHOM
KyJbTYpbl Hapoa0oB Poccum»;

[Tonoxenus o BcepoccuiickoM (QHU3KYIBTYPHO-CIIOPTUBHOM KoMIUIekce «['0TOB K Tpyay u
ob6opone» (ITocranosnenue [IpaBurenscrBa Poccuiickoit @enepanuu ot 11.06.2014 No 540).
VYcraBa MAOY «Paxmanrynosckas COILDy;

ITpukaza MAOY «Paxmanrynockas COIL» Ne 57 ot 25.02.2021 r. «O0 yTBEepKICHUH TIEPEUHS
y4eOHUKOB, MCIOJIB3yeMbIX B OOpa3oBarenbHOU nesTenbHOCTH B 2021-2022 yueOHOM TOAy B
MAOY «Paxmanrynosckas COILD»;

[Tonoxenne o ¢Gopmax, MEPUOAUYHOCTH M TOPSAIKE TEKYIIETO KOHTPOJS YCHEBAEMOCTH H
MIPOMEKYTOUHOM aTTecTaly 00yJaromuxcs, yreepkaéunoro npukazoM Ne 174 or 19.08.2021 r.
Kanengapnoro ywebnoro rpaduka, yTBepka¢HHOro  mnpukazom MAQOY
«Paxmanrynosckas COLL» Ne 173 or 19.08.2021 r.



HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma mo ¢usuke mas 10 kimacca coctaBieHa B cooTBeTcTBUU ¢: DenepanibHbIM
3aKOHOM 00 oOpazoBanuu B Poccuiickoit ®@enepaunu (ot 29.12.2012 N 273-®3 (pea. ot
29.07.2017)), tpeboBanusimu denepanbHOr0 rocyJapCcTBEHHOTO 00pa30BaTEIHHOrO CTaHAApPTA
cpenrero o6Omero obpazoanus (PI'OC COQ); tpebGOBaHUAMH K pe3yiIbTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHONW MPOrPaMMbI (JIUYHOCTHBIM, METANPEIMETHBIM, MPEIMETHBIM);
OCHOBHBIMH TIOJIXOJIJaMH K Pa3BUTHIO M ()OPMHUPOBAHUIO YHHUBEPCAIBHBIX YYCOHBIX JEHCTBUI
(YY) nns cpennero odiero oOpa3zoBaHusi, ¢ mporpammoit ais ctapuieil mkonsl 10-11 kmace
6azoBblii  ypoBenb [ .S.MskumeB. CoOmoneHa mnpeeMCTBeHHOCTh ¢ DexepaibHBIM
roCy/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAHIAPTOM OCHOBHOTO OOIIEro 0Opa3OBaHUs; yUWTHI-
BalOTCA MEXIIPEAMETHBIE CBSI3M, a TaKXe BO3PACTHbIE M IICUXOJOIMYECKHE OCOOEHHOCTU
IIKOJIbHUKOB.

IIEJ'IHMI/I peam3anuun OCHOBHOH 06p330BaTeHBHOﬁ porpamMmsalI 1o CI)I/I3I/IK6 SABJIAIOTCA
® JIOCTUKCHHC BBIITYCKHUKAMU IINIAHUPYCMBIX PE3YJIbTATOB OCBOCHUA KypCa CI)I/BI/IKI/I;

[TpenycmaTpuBaeTcs penieHue CleaAyIONnX 3a1a4:

e o0ecreyeHue COOTBETCTBUS OCHOBHOW 00pa3oBaTeiabHON MPOrpamMMmbl TPeOOBaHUSAM
denepanbHOTO  TOCYJapCTBEHHOTO  00pa30BaTEIbHOTO — CTaHAApTa OCHOBHOTO  OOIIEro
oOpa3zoBaHus;

e oOecneueHne 3(hPEeKTUBHOTO COYETaHUs YPOUHBIX U BHEYPOUHBIX (JOPM OpraHU3alUuN
y4eOHBIX 3aHATHI 1O (PU3UKE;

® OpraHu3alMi0  HHTEIJIEKTYaJbHBIX  COPEBHOBaHMM, MPOEKTHOH M y4eOHO-
UCCIIEIOBATEIILCKON ICATEIbHOCTH;

® COoNMabHOE W YYeOHO-HMCCIENOBATENBCKOE MPOSKTHPOBAHHUE, MPOGECCHOHATBHAS
OpHUEHTAaIUsl 00yYaroluXcs, COTPYAHMUYECTBO C OAa30BBIMU MPEINPUATHSAMH, YUPESKICHUIMU
poeCCHOHATBHOTO 00pa30BaHus, IIEHTpaMu MPodhecCHOHaTLHON PabOTHI;

® COXpaHGHHWE W YKperuleHHe (U3NYECKOTO, TICHXOJOTHYECKOTO ¥  COIHAIbHOTO
3J10pOBbsI 00yUarOLIMXCsl, 0OecreueHre X Oe30MacHOCTH.

PE3VJIbTATBI OCHOBEHUMA KYPCA

JIMYHOCTHBIE PE3yIbTATHI

e TOTOBHOCTP M CIIOCOOHOCTh K CaMOpa3BUTHIO M CaMOOOpa30BaHHIO, K OCO3HAHHOMY
BbIOOPY M NOCTPOEHHUIO NalbHEWIEH WHAWBHUIYaJbHOM TpaeKkTOpuu oOpa3oBaHMs Ha
0a3e OpHEHTUPOBKHU B MUpE npodeccuii 1 npodeccHoHANIBHBIX MPEANOYTEHUH, C yIeTOM
YCTOMYMBBIX MIO3HABATEIBLHBIX HHTEPECOB.




e C¢opMHPOBAaHHOCT OTBETCTBEHHOTO OTHOIICHHS K YYCHHUIO; YBaKUTEIBHOTO
OTHOUICHUS K TPYy.

e CdopMHUPOBaHHOCTH LIETOCTHOTO MUPOBO33PECHHUS.

e [OTOBHOCTP M CIIOCOOHOCTH BECTH TUAJIOT C APYTUMHU JIIOJbMH W JOCTUTaTb B HEM
B3aUMOIIOHHUMAaHUS

MeTanpeaMeTHbIE Pe3YJIbTAThI

[Tpu u3yyenun ydeOHOTO Ipeamera oOydaromuecss yCOBEPIICHCTBYIOT MPUOOpPETEHHBIE
Ha MEepBOM YpOBHE HaBBIKM PabOThl ¢ MHPOpMaLuel U nonoiHAT ux. OHM cMOryT paboTarth ¢
TEKCTaMHM, PEOOPa3OBBIBATH M MHTEPIPETHPOBATH COACPIKALIYIOCS B HUX WH(POPMAIUIO, B TOM
quce:

® CHCTEMaTH3UpPOBaTh, COMNOCTABIATH, AHAJIU3UPOBaTh, 0000IIATH M HHTEPHIPETHUPOBATDH
UH(POPMALINIO, COACPIKAIYIOCS B TOTOBBIX HH()OPMAITMOHHBIX 00BEKTAX;
®  BBIIENATH IVIABHYIO U M30BITOUYHYIO MH(OPMAIUIO, BHIIOJIHATH CMBICIIOBOE CBEPTHIBAHHE

BBIJICJIEHHBIX (DAKTOB, MbICIIEH; IPEICTaBIATh HHPOPMALIUIO B CHKAaTON CIIOBECHOM (opme

(B BHJE TUIaHA WJIM TE3MCOB) M B HArJSIHO-CHMBOJIMUECKOW ¢dopme (B BHaE TaOJIHIL,

rpadpuUecKux CXeM W JuarpamM, KapT MOHSATHMM — KOHIENTYaJbHBIX JHarpamm,

OIOPHBIX KOHCIIEKTOB);

®  3aIOJIHATH U JOTOJHSTH TaOIHIIBI, CXEMBI, TUArPAMMBbI, TEKCTHI.

OOyuaromyecss MpUOOPETYT OMBIT MPOECKTHOM AEATEIBHOCTH, PA30BBIOT CIIOCOOHOCTH K
MIOWCKY HECKOJBKMX BApUAHTOB PEIICHWH, K IMOWCKY HECTaHJAPTHBIX PpEHICHWH, MOUCKY U
OCYILECTBIICHUIO HanboJee NpUeMIIEMOro PEeLIeHHUS.

PeryasituBubie YY /|

1. VYMeHue caMOCTOATENBHO ONpPENeNATh 1edu 00yYeHMs, CTaBUTh U (OpMyTUpOBaTh
HOBBIE 3a/1a4M B yueOe U N03HABATENIbHOMN JAESITeIbHOCTH, pa3BUBAaTh MOTUBBI M MHTEPECHI CBOEH
MO3HABATENbHOM JesTebHOCTH. OOydaronuics CMOXKET:

® aHaJIM3MPOBATh CYIIECTBYIOLIME U IUIAHUPOBaTh Oyayliue oOpa3oBaTelbHbIC
pe3ynbTaThl;

® UIeHTU(DUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI U OTIPEIEIISATh TJIABHYIO MPOOIEeMY;

® BBIJBUIaTh BEPCUU pEIICHUs MPoOsIeMbl, POPMYINPOBATh FMIIOTE3BI, IPEIBOCXHUILAT
KOHEYHBIN pe3yJIbTaT;

® CTaBUThH LIEJb JAEATEILHOCTH HAa OCHOBE ONPEIEICHHON MPOOIEMBbl U CYLIECTBYIOIINX
BO3MOXKHOCTEH;

e (QopmynupoBaTh yueOHBIE 3aJaud KakK IIarkd JOCTUXKEHHS IIOCTABJICHHOW LenH
JeSITEIIbHOCTH;

e 00OCHOBBIBaTh II€JIEBbIE OPUEHTUPHI U MPHOPUTETHI CCHUIKAMH Ha I€HHOCTH,
yKa3bIBas 1 000CHOBBIBAs JIOTHYECKYIO MOCIIEA0BATENLHOCTh 1IATr0B.

2. YMeHHe CaMOCTOSATENbHO IUTAHUPOBATh IYTH JOCTIDKCHHS II€JIeH, B TOM YHCIE
JIbTEpPHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (heKTUBHbIE CIOCOOBI pelIeHUs] YUeOHbIX U
MO3HABATENIbHBIX 3a7a4. OOyJarOIINIICS CMOXKET:

® OmNpenensiTh HEOOXOAUMBbIE JEUCTBUE(S) B  COOTBETCTBMHM € Y4YeOHOW W
MO3HABATENBHOM 33ajaueii U COCTABIIATh AITOPUTM MX BBITOJHEHHUS;

e 00OCHOBBIBaTh U OCYIIECTBIATH BbIOOp Hanbosee 3(h(hEeKTUBHBIX CIOCOOOB PEIICHHS
yueOHBIX U N03HABaTEIbHbBIX 33/1ay;

® OIpeNensaTh/HaX0uTh, B TOM YHUCIE M3 MNPEJIOKEHHBIX BAPHAHTOB, YCIOBHS JUIS
BBITNIOJTHEHUs Yy4eOHOM 1 Mo3HABaTEIbHOM 3a7a4u;

e BbHICTpaMBaTh >KU3HEHHbIE IJIAaHBI Ha KpPaTKOCpOUHOe Oynayiiee (3asBISATH IEJIEBHIE
OpPUEHTHUPBI, CTABUTH aJICKBaTHBIC UM 3a/1a4M U MpeiaraTh JeHCTBUSA, yKa3biBas U 000CHOBBIBAS
JIOTMYECKYIO MTOCIIEI0BATEIbHOCTD LI1aroB);



e BHIOMpaTh W3  TPEUIOKECHHBIX  BAPUAHTOB U CAMOCTOSITENIBHO  HMCKAaTh
CpeACTBa/pecypChl Ui PEUICHUs 3a1a4l/TIOCTHKECHUS LEIH;

® COCTaBIATh IUJIAH pEIICHUs TPOOJeMbl (BBIIOJHEHUS TIPOCKTa, MPOBEICHUS
HCCJICIOBAHMS);

® OMpeAeNsaTh NOTEHIMAIbHBIEC 3aTPYAHEHUS PU PEIICHUN Y4eOHOM U MOo3HABATEIbHON
3a/1a4d U HAXOJIUTh CPEJICTBA JJIsl UX YCTPAHEHUS,

® OMHCHIBATH CBOH OMBIT, OQOPMISiE €ro i Tepefadd APYTUM JOJIsSM B BHIE
TEXHOJIOTHH PEIICHUS MPAKTUUYECKHUX 3a/1a4 ONPEeNIEHHOr0 Kilacca;

® IUIAHUPOBATb U KOPPEKTHPOBaTh CBOIO HMHAMBHUIyaJbHYI0 00pa3oBaTelbHYIO
TPAeKTOPHUIO.

3. YMeHHe COOTHOCUTh CBOM JIEHCTBUSA C IUIAHUPYEMBIMH  pe3yjibTaTaMu,
OCYLIECTBJISATH KOHTPOJIb CBOEH JESITEILHOCTH B IIPOLIECCE JOCTUKEHUSI PE3YJIbTATa, ONPEAEIATh
CrocoObl IEUCTBUN B paMKaxX NpPEJIONKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTHPOBATH CBOU
JEHCTBUS B COOTBETCTBHH C U3MEHSIOIEHCS cuTyarueil. O0yJaronuicss CMOXET:

® ONpENeNsiTh COBMECTHO C MEJaroroM M CBEPCTHUKAMHU KPUTEPUU ITUIAHHPYEMBIX
pE3yNbTaTOB M KPUTEPHUH OLICHKU CBOEH yueOHO! AesITeNbHOCTH;

e cHUCTeMaTuU3WpoBaTh (B TOM 4HCI€ BbIOUpaThb MPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3YJIbTATOB U OIICHKU CBOEH JeSITeIbHOCTH;

e 0oTOMpaTh WHCTPYMEHTHI [JSi OLEHWBAHUS CBOEWU JESITENbHOCTH, OCYIIECTBISATH
CaMOKOHTPOJIb CBOEH JESITENIHOCTH B paMKax MPEAI0KEHHBIX YCIOBUM U TpeOoBaHU;

® OIICHUBATH CBOIO JCATCIBHOCTb, AapPryMEHTUPYS TPUYUHBI JOCTHKEHUS WIH
OTCYTCTBHUS TJIAHUPYEMOTO PE3ybTaTa;

® HAXOAWTh JIOCTATOYHBIE CPEICTBA [UIsl BBIMOJHEHHsS Yy4eOHBIX JEWCTBUI B
W3MEHSIOMICHCS CUTYalluy W/WJIH TIPU OTCYTCTBUH IJIAHUPYEMOTO PE3ybTaTa;

e paborasg IO CBOEMY IUIaHY, BHOCHUTb KOPPEKTUBbI B TEKYILYIO AESITEIbHOCTb Ha
OCHOBE aHajIM3a M3MEHEHMHM CHUTyalluu UIsl TOJYyYeHHs 3aIUIaHMPOBAHHBIX XapaKTEPHCTHUK
NPOAYKTa/pe3ynbTara;

® YCTaHABJIWBAaTh CBA3b MEXJIY TIOJYUYCHHBIMA XapaKTEPUCTUKAMU TPOAYKTa U
XapakTEePUCTUKAMM IIpollecca JACSTENbHOCTH W IO 3aBEpUICHUU JIEATEIBbHOCTH IpeiaraTh
M3MEHEHHUE XapaKTePUCTUK TIPOoIecca JAJIs MOTYyUYEHUS YIYUIIEHHBIX XapaKTePUCTUK TTPOTYKTa;

® CBEpATH CBOU JCHCTBUSA C IEIBI0O U, TMPH HEOOXOIWMOCTH, HCHPABISTH ONIMOKU
CaMOCTOSITEIbHO.

4. VYMeHHE OIEHWBATHh MPABUIBLHOCTH BBIMIOJHEHUs Y4eOHOW 3amadyu, COOCTBEHHBIE
BO3MOYKHOCTH ee perieHusi. O0yyaroImuics CMOXKeT:

® OMNpeAensTh KPUTEPUHU MPaBUIBLHOCTU (KOPPEKTHOCTH ) BBITIOJIHEHUS yUeOHOU 3a/1auH;

® aHAJIM3UPOBATh U OOOCHOBBIBATH IMPUMEHEHUE COOTBETCTBYIOLIEIO MHCTPYMEHTAPHS
JUTSI BBITIOJTHEHUSI yU4eOHOM 3a7a4u;

e CcBOOOJHO TOJI30BATbCA BBHIPAOOTAHHBIMU KPUTEPHUSIMH OIIEHKH M CaMOOIICHKH,
UCXOs U3 1IeJIU U UMEIOIIUXCS CPEACTB, pa3jinyas pe3yJbTaT U CIIOCOObI JeHCTBHIA;

® OIICHUBATh MPOAYKT CBOEH JEATENBHOCTH MO 3aJaHHBIM W/MIU CaMOCTOSITEIBHO
ONpEeIETICHHBIM KPUTEPHSIM B COOTBETCTBHUHU C LI€JIbIO ACSITEIBHOCTH;

e 00OCHOBBIBATh JOCTHKUMOCTH 1€ BEIOPAHHBIM CIIOCOOOM HA OCHOBE OLIEHKH CBOUX
BHYTPEHHUX PECYpPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;

e (ukcupoBaTh W aHAIM3UPOBATh JUHAMHKY COOCTBEHHBIX 0Opa30BaTEIbHBIX
pE3yJIbTaTOB.

5. Brmagenue oOcCHOBaMHM CaMOKOHTPOJSI, CAMOOIICHKH, TIPUHATHS pEHICHUH |
OCYILIECTBIICHHS] OCO3HaHHOTO BbIOOpa B yueOHOI U mo3HaBaTeNbHOM. OOydaronuiics CMOXKET:

e HaOmMIOJATh W AaHATU3UPOBATh COOCTBEHHYIO YYEOHYI0O U TIO3HABaTEIbHYIO
JESTENILHOCTD U JIETENBHOCTD IPYTUX 00YYarOIIUXCs B MPOIIECCe B3aMMOIIPOBEPKH;

® COOTHOCUTb  peajbHble U  IUIAHUPYEMble  pe3yibTaTbl  HWHIWBHUAYaTbHOU
00pa30BaTeNbHOI 1eATEeIbHOCTH U JI1aTh BHIBOJIBI;



® TPUHUMATH PEIICHUE B YIeOHOU CUTyaIli U HECTH 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITENIbHO OMNPENENATh MPUUMHBI CBOETO ycleXa WM Heyclexa U HaXOIUTh
CrocoObI BBIXO/a U3 CUTYaIlMU HEYCIIeXa;

® PETPOCIEKTUBHO OMpPEAENsATh, KaKue JIEHCTBUS MO PEHICHUIO0 YYeOHOW 3ajayu Wid
napaMeTpbl 3TUX JEWCTBUH MPUBEIM K TMOJYYCHHUIO HMEIOLIErocs MpoAyKTa Y4eOHOMH
JIeSATEeIbHOCTH;

® JICMOHCTPUPOBATH MPHEMBI PETYISIIHAA TCUXO(PU3HOTOTHICCKUX/ 3IMOITMOHATHHBIX
COCTOSSHUN  Juisi  AocTikeHus d¢dekra ycrnokoeHus (yCTpaHEHHUsS  SMOIMOHAJIbHOU
HANPSDKEHHOCTH), 3P deKTa BOCCTAHOBJICHUS (OCIA0JICHUs MPOSBICHUN yToMIiIeHUs), 3 dekra
AKTUBM3AIMH (MTOBBILICHUS IICUXO(PU3UOIOTUYECKON PEAKTUBHOCTH).

ITo3naBaTtenbHbIe YY ][

6. VYMeHue omnpenensiTh MOHATHUSA, CO3/1aBaTh OOOOIIEHMS, YCTaHABIMBATH AHAJIOTUU,
KJIACCHU(UITUPOBATh, CAMOCTOSITEIIBHO BBIOMPATh OCHOBAHHS U KPUTEPUM JUTS KIIACCH(PUKAIINH,
YCTaHABIMBATh MPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE PpaCCYXKICHHE,
YMO3aKJII0YeHUE (MHAYKTUBHOE, JCAYKTUBHOE, IO aHAJIOTHH) U JIeJaTh BBIBObL. OOyUaromuiics
CMOXKET:

e 100MpAaTh CIOBA, COMOJYMHEHHBIE KIIOYEBOMY CIIOBY, OMPENEISIONINE er0 MPU3HAKU
1 CBOMCTBA,;

® BBICTPaMBaTh JIOTUYECKYIO IIEMOYKY, COCTOSIIIYI0 U3 KJIIOYEBOTO CJoBa U
COTOJAYMHEHHBIX EMY CJIOB;

e BBHIIEIATH OOWIMH MPU3HAK JBYX WM HECKOJIbKHUX IMPEAMETOB WU SBICHUH U
OOBSCHSTH UX CXOJCTBO;

e O0BEAMHATH NTPEIMEThl W SBJICHUS B TPYIIBl O ONpEACICHHBIM MpPHU3HAKaAM,
CPaBHHBATh, KJIACCU(PHUIIUPOBATH U 0000IIaTh (PAKTHI U SIBJICHHUS,

® BBIJICISTH SIBJICHUE U3 OOIETO0 psAsia APYTUX SBJICHHIM;

® OmnpenensiTb OOCTOSATETHCTBA, KOTOPHIE TMPEAIIECTBOBAIM BO3HUKHOBEHHUIO CBS3H
MEXIy SBICHUSMH, U3 DTUX OOCTOSTENHCTB BBIACNIATH OIPEACTSIONINe, CIOCOOHBIE OBITh
MPUYUHON JTAHHOTO SIBJICHUS, BBISBIIATH PUYUHBI U CIICJACTBUS SBJICHUI;

® CTPOUTHh PACCYXKJIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJIEHUSM W OT
YACTHBIX SIBICHUI K OOIIUM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXJCHHE HAa OCHOBE CPAaBHEHMS NPEIMETOB U SIBICHUH, BbIAEIAA NpU
3TOM OOILI1e PU3HAKH;

® p3JIaraTh MOJYYEHHYI0O WH(GOPMAIMIO, WHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoun
3a/1a4u;

® CaMOCTOSITENIFHO YKa3blBaTh Ha HMHQPOpPMAIMIO, HYXJAIOMIYIOCS B IPOBEpPKE,
npeyiaraTh ¥ MPUMEHSTh CI0c00 MPOBEPKHU JOCTOBEPHOCTH MH(DOPMAIIUY;

e BepOanM30BaTh SMOIMOHATIHLHOE BIIEYATIIEHUE, OKa3aHHOE Ha HETO UCTOYHUKOM;

e OOBSCHATH SBJICHHS, MPOLIECCHI, CBA3M ¥ OTHOILICHHS, BBISBISEMBIE B XOJE
MO3HABATEJIbHOW M MCCIIEIOBATEIBCKON JIEATETLHOCTH (TPUBOAUTH OOBSICHEHHE C M3MEHEHHUEM
(dbopMBI TIpeicTaBICHUS; OOBIICHSITD, JETAU3UPYS WIH 00001ast; 0OBSICHATH C 3aIaHHON TOYKH
3peHus);

® BBIIBIATh W HA3bIBaTh MPUUYUHBI COOBITHS, SBJICHUS, B TOM YHCJIE BO3MOXKHBIE /
Hambojee  BEpPOATHBIE  MPUYMHBI, BO3MOXKHBIE  TOCIEJICTBUS  3aJaHHOW  TPUYUHBL,
CaMOCTOSITEIIbHO OCYIIECTBIISISI MPUINHHO-CIICJICTBEHHBIN aHAIH3;

e JenaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHalIW3a pa3HBIX TOYEK 3pEHHs,
MOJATBEPXKJIAaTh BBIBOJ COOCTBEHHOW apryMEHTAIlMEed WM CaMOCTOSTENbHO IOJTYYCHHBIMU
JTAHHBIMHU.

7. YMeHue co3/iaBarh, MPUMEHSITh U MPEOOPa3OBHIBATh 3HAKK M CHMBOJIBI, MOJAETHU U
CXEMBI JIsl peIeHUs YYeOHBIX U MO3HABATEIbHBIX 3a/1a4. OOyJaronuics CMOXKET:

e 0003Ha4YaTh CHMBOJIOM U 3HAKOM MPEAMET W/WUJIH SIBICHUE;

® OMpeAeNsaTh JOTMYECKHE CBSI3U MEXIy MpeIMEeTaMH W/WIU SBICHUSMH, 0003HAYaTh



JTAaHHBIE JIOTHYECKUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

® Co3JaBaTh a0CTPAKTHBIN WM PeabHBIN 00pa3 mpeaMeTa U/WilH SIBJICHUS;

® CTPOHUTH MOJICIIb/CXEMY Ha OCHOBE YCIIOBUU 3aJIa4¥ W/ WU crioco0a ee pelieHus;

e C03/1aBaTh BepOAJbHBIC, BEIICCTBEHHBIC W MH(POPMAIIMOHHBIC MOJIEIH C BBIJCICHUEM
CYIICCTBEHHBIX XapaKTEPUCTUK OOBEKTa IS ONpEACICHHS CII0co0a pelieHus 3aaaddl B
COOTBETCTBUU C CUTYaLIUEM;

e TpeoOpa3OBBIBATh MOJICTM C IENBIO BBHISBICHHS OOIIMX 3aKOHOB, OMPEICIISTIOIINX
JAHHYIO TIPEJIMETHYIO 00J1aCTh;

® [ICPCBOJUTH CIIOKHYK) IO COCTaBy (MHOTOACIEKTHYH) HH(pOpPMAIUI0  H3
rpaduyeckoro wim (GOpMATM30BAHHOTO (CHMBOJBHOTO) TMPEACTABICHUS B TEKCTOBOE, U
Hao00poT;

® CTPOUTH CXEMY, AJITOPUTM JICHCTBHS, UCIIPABIISTh UM BOCCTAHABIMBATH HEM3BECTHBIM
paHee aJIropuTM HA OCHOBE HMMEIOIIETOCS 3HAHHS 00 OOBEKTE, K KOTOPOMY MPUMEHSETCS
ITOPUTM;

® CTPOUTH JIOKA3aTeIbCTBO: MPSAMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® AHAIM3UPOBATH/Pe(ICKCUPOBATH OIBIT Pa3padOTKH U PeaTu3alui yIeOHOTO TIPOEKTa,
UCCIIeIOBaHHS (TEOPETUYECKOTO, 3MIIMPUYECKOT0) Ha OCHOBE MPEUIOKEHHOW MPOOIeMHOMN
CUTYaIliH, TIOCTABJICHHOH IICJIN W/WJIH 3aJIaHHBIX KPUTEPUEB OIICHKH MPOTyKTa/pe3yIbTaTa.

8. CwmpicnoBoe uTeHrne. OOyJaroImuncs CMOXKET:

® HaxXOJIUTh B TEKCcTe TpeOyemyr uHpoOpMaiuio (B COOTBETCTBHH C ILEISIMH CBOCH
JIESATEILHOCTH);

® OpHUCHTHPOBATHCS B COJCPKAHUHM TEKCTA, IMOHMMATH IEJIOCTHBIA CMBICT TEKCTa,
CTPYKTYPHPOBATh TEKCT;

® YCTaHABJIMBATh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUH, SIBJICHUH, IPOIIECCOB;

® KPHUTUYECKHU OLICHUBAThH COJIEpkKaHUE U (POpMY TeKCTa.

9. ®opmupoBaHWE U PA3BUTHE IKOJIOTHIESCKOTO MBIIUICHUS, YMEHUE TIPUMEHSTH €T0 B
MO3HABATENbHON, KOMMYHHKATHUBHOW, COLMAIBbHONW TMpakTUKe U  MpodeccruoHalIbHON
opueHTtanuu. OOyJaroNIHiiCs CMOXKET:

® OIpEIeIsATh CBOE OTHOIICHUE K TIPUPOIHON Cpee;

® aHANM3HPOBATh BIUSHUE DKOJIOTHYECKUX (PAKTOPOB HaA cpely OOHWTAHUS KUBBIX
OpPTaHU3MOB;

® TIPOBOJMTH MPUYMHHBIA U BEPOSATHOCTHBIN aHAIIN3 YKOJIOTUYECKUX CUTYAIIHIA;

® TIPOTHO3HPOBATh M3MEHEHHS CHUTyalldd TPH CMEHE JCHCTBHS OJHOTO (hakTopa Ha
neiicTBue npyroro (akTopa;

® pPACIPOCTPAHITH IKOJIOTUYECKUE 3HAHWS U Y4aCTBOBATh B MPAKTUYECKUX JeJaX IO
3alIUTE OKPYKAIOIIECH CPebl;

Kommynukatususblie YY ]|

11. YMeHre OpraHn30BbIBaTh y4eOHOE COTPYTHHYECTBO U COBMECTHYIO JEATETLHOCTh
C YUUTEJIeM U CBEpCTHUKAMU; paboTaTh MHANBUAYAILHO U B TPYIIE: HAXOAUTH 00IIee pelieHue
W paspemiatb KOH(MJIUKTBI HAa OCHOBE COIJIACOBAHMS IMO3WIMKA W ydYeTa WHTEPECOB;
dbopMynHUpoBaTh, apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHHE. OOydJarouicss CMOKET:

— ONpEeIeNsITh BO3MOXHBIC POJIH B COBMECTHOMU JESTENbHOCTH;

— WTpaTh OMPEENIEHHYIO POJIb B COBMECTHOM I€ATEIHLHOCTH;

— MPUHUMATh TO3UIMIO COOECeIHHKA, MOHUMAs TO3UIMI0 IPYroro, pa3indarh B €ro
peun: MHeHHEe (TOYKY 3pEHHsI), JOKa3aTelIbCTBO (apryMEHTHI), (PaKThI, THUIOTE3bI, AKCHOMBI,
TEOPHH;

— ONpEeIeNITh CBOM JICHCTBUS WM JCHCTBHS TapTHEpa, KOTOPBIE CIOCOOCTBOBAIH WIIH
MPETSITCTBOBAIH MPOTyKTUBHOM KOMMYHHUKAIUH;

— CTpPOUTH TIO3UTHUBHBIE OTHOIIEHUS B TIpolecCe Y4YeOHOM U TMO3HABAaTEIHHOU
NeSITeTTbHOCTH,

— KOPPEKTHO M apTyMEHTHUPOBAHHO OTCTaWBaTh CBOIO TOYKY 3PEHHSI, B IUCKYCCUU YMETh



BBIIBUTaTh KOHTPApryMeHThI, mepedpazupoBaTb CBOIO MbICAb (BJIaJ€HHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IpPHU3HABaTh
OMO0YHOCTH CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;

— Tpeylarath albTePHATHBHOE pEIIeHNE B KOH(IMKTHOW CUTYaIUH;

— BBLAEIATH OOLIYIO TOUKY 3pEHUS B IUCKYCCHUU;

— JIOTOBapMBAaThCS O MpaBWJIaX M BOMPOCax Ui OOCYXKIEHHS B COOTBETCTBUH C
MOCTaBJICHHOM TIepe] TPYIIoN 3a1a4eil;

— OpraHu30BbIBaTh y4eOHOE B3aMMOJEHCTBHE B rpymme (OonpeneisTh OO0IIue IenH,
pacnpenensiTh pojiu, JOroBapuBaThCs APYT € APYTroM U T. 11.);

— YCTpaHsATh B paMKax Juajora pa3pblBBl B KOMMYHHUKallMM, OOYCJIOBJICHHbIE
HENOHUMAaHUEM/HENIPUATUEM CO CTOPOHBI coOecelHHKa 3anadyd, (OpPMbI WU COICpPHKAHUS
J1aJiora.

12. YMeHue 0CO3HAHHO HCIIOJIb30BATh PEUEBHIE CPEICTBA B COOTBETCTBUU C 3adaueit
KOMMYHUKAIIUHU JJI BHIPAKECHHS CBOMX YYBCTB, MBICIIEH U MOTPEOHOCTEH ISl TUTAHUPOBAHUS U
pEryyslui CBOEU NEATENbHOCTH; BJaJIeHWE YCTHOW W NMHUCHMEHHOW pPedybl0, MOHOJOTHYECKON
KOHTEKCTHOW peubto. O0yJaromuiicss CMOXKET:

e OmpeAensaTh 3aJadyy KOMMYHHKAllMd U B COOTBETCTBMM C HEW OTOMpaTh peueBble
CpEJCTBA;

e 0TOMpPATh U UCIIOJIB30BATh PEUEBBIE CPE/ICTBA B MPOIIECCE KOMMYHHMKAIUK C IPYTUMU
JIOJBMU (IUAJIOT B [ape, B MAJIOH TPpyMIe U T. 11.);

® TPEJCTAaBISATh B YCTHOW WJIM MHCbMEHHON (opMe pa3BEepHYTHINA IUIaH COOCTBEHHOM
JeSITEIIbHOCTH;

e CO0JI0aTh HOPMBI MYOJIMYHOW pEYM, PEriiaMeHT B MOHOJOre W JUCKYCCHUU B
COOTBETCTBUHM C KOMMYHHUKAaTUBHOM 3a/1a4eii;

e BbICKa3bIBaTh M OOOCHOBBIBATh MHEHHE (CYKJEHHE) U 3alpalinBaTh MHEHHUE MTapTHEpa
B paMKax J1ajora;

® [PUHHUMATh PELIEHUE B X0JI€ AUATIOTa U COTJIACOBBIBATH €0 C COOECETHUKOM;

® CO03/1aBaTb MHCbMEHHBIE «KJIUIIMPOBAHHBIE» U  OPUTHMHAIBHBIE TEKCTHl C
HCIIOJIb30BaHNEM HEOOXOANMBIX PEUEBBIX CPE/ICTB;

® UCIOJb30BaTh BepOalbHbIE CPEeACTBA (CPEACTBA JIOTUYECKOW CBSI3U) JUISl BBIAEICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYTLIICHUS;

® UCTONB30BaTh  HeBepOanbHBIE  CpPEACTBA WM HArfsgHbIE  MaTepualbl,
MOJIFOTOBJIEHHBIE/OTOOpAaHHBIE TIOJT PYKOBOJACTBOM YUHUTEIS;

e JenaTh OLCHOYHBIM BBIBOJA O JOCTM)KEHHUU LI€TM KOMMYHHKAIlUU HENOCPEICTBEHHO
nocie 3aBepIleHrss KOMMYHUKAaTHBHOTO KOHTaKTa M 00OCHOBBIBATH €TO.

13.  ®opmupoBaHWMEe W pa3BUTHE KOMIIETEHTHOCTH B 0OJacTH MCIIOJIb30BaHUS
nH(}OPMaIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee — UKT). OOyuaronuiicss CMOXKeT:

® IICJICHANPABICHHO WCKaTh M  HCIONb30BaTh  HMH(OpPMAIIMOHHBIE  PECYPCHI,
HE0OXO0UMBIE Ui PellIeHUs] yUeOHbIX U MPaKTHUECKUX 3aja4 ¢ noMoiubto cpeacts UKT;

e BbLIOMpaTh, CTPOUTH U HCIIOJIb30BATH AJ€KBATHYI0 HWH(OPMALMOHHYIO MOJENb JUIs
nepesayd CBOMX MBICIIEH CpeicCTBaMU €CTECTBEHHBIX U (JOPMANIBHBIX S3BIKOB B COOTBETCTBUHU C
YCIOBHSIMU KOMMYHUKAITUH;

® BBIJCIITh MHPOPMAITMOHHBIN aCMEKT 3aJa4M, OMEpUPOBATh JTAHHBIMH, WCIIOIH30BaTh
MOJIEJIb PEIICHUS 3a/1a4H;

® UCIONB30BaTh KOMIBIOTEPHBIE TEXHOJOTHH (BKIIOYasi BBIOOp aJ€KBAaTHBIX 3ajaue
WHCTPYMEHTAIBHBIX ~ MPOTPAMMHO-ANNapaTHbIX CPEICTB W CEPBUCOB) Ul  pEHICHUs
WH()OPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX YYEOHBIX 3a7a4, B TOM YHCIIE: BBIUYHUCICHUE,
HalMcaHue MMMceM, COYMHEHUH, TOKIIaI0B, pedepaToB, CO3JaHNE PE3eHTAUN U JIp.;

® WCIOJL30BaTh MHPOPMAITUIO C YIETOM ITHUECKUX U MTPABOBBIX HOPM;

e co3aaBaTb WHGOPMAIMOHHBIE PECYPCHl PA3HOTO THUIMA M JUIS Pa3HBIX ayIUTOPUH,



co0ro1aTh MHPOPMAITMOHHYIO TUTHEHY U TIpaBujia HHPOPMAIIMOHHON O€30TaCHOCTH.

IlpeaMeTHBbIE PE3YIbTATHI

BbINyCKHUK HAYYUTCS:

e coOmofaTh mpaBwiia O€30MACHOCTH M OXpaHbl TpyAa Ipu paboTe ¢ ydyeOHBIM U
1a00paTOPHBIM 000PYI0BaHUEM;

® [OHUMATh CMBICI OCHOBHBIX (PU3NYECKUX TEPMHHOB: (PU3UUECKOE TEJIO, (PU3NIECKOEe
ABJICHUE, PU3NUECKas BEJIMUMHA, CIUHHULIBI U3MEPEHHUS;

® pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOXXHO PpEIIUTh IPU IOMOLIM (PU3UUECKUX
METO/IOB; aHAJIM3UPOBATh OTAEIbHBIC 3Talbl NPOBEACHUS HCCIEIOBAHUN U UHTEPIPETUPOBATH
pe3ybTaThl HAOIIOJICHUIN U OTIBITOB;

® CTaBUTh OMBITHI 110 WCCIEAOBAHHUIO (PU3UYECKHUX SBICHUHA MM (PU3MUYECKHX CBOWCTB
Tesl 0e3 HUCMOJIb30BaHUS NPSAMBIX H3MEpPEHHi; mpu 3ToM (GopMysnpoBaTh MNpolieMy/3anady
y4eOHOTO PKCIIEPHUMEHTA; COOMpaTh YCTAHOBKY M3 MPEAIOKEHHOTO 000PYIOBaHUS; POBOIUTH
OIBIT U (POPMYITUPOBATH BHIBOJIBI.

[Tpumeuanue. Ilpu mpoBeneHUM HUcclenOBaHUA (PU3MUECKUX SIBICHHH W3MEPUTEILHBIC
OpuOOpBl  UCHONB3YIOTCS JIMIIb KakK JaTYMKM M3MEpeHHs (PU3MYECKUX BEIMYMH. 3alucu
MOKA3aHUH MPSIMBIX U3MEPEHUH B 3TOM cllydae He TpeOyeTcs.

® TIOHMMATH POJIb IKCIIEPUMEHTA B MOJIyYCHHH HAYYHOH HH(pOpMaIum;

® TMPOBOAWTH NPSMBIE MU3MEPEHUS (PU3MUECKUX BEIWYMH: BPEMsI, PAcCTOSHHUE, Macca
Tesna, 00beM, cuila, TEMIIEpaTypa, aTMOC(EepHOEe JIaBIE€HUE, BIAXKHOCTh BO3/yXa, HAIPsDKEHHE,
CHJIa TOKa; TIPH 3TOM BBIOMPATh ONTUMAIBHBINA CIIOCO0 M3MEPEHHUS U UCTIONIB30BaTh MPOCTEHIIITE
METO/IbI OLICHKH MOTPEIIHOCTEH N3MEpEeHUH.

® [POBOAMTH HCCIIECOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEIMUYMH C HCIOJIb30BaHUEM
OpSIMBIX W3MEPEHWI: TMPH 53TOM KOHCTPYHPOBaTh YCTaHOBKY, (HKCHPOBATh pPE3yJIbTaThI
HOJYYEHHOM 3aBUCHUMOCTU (PU3MYECKHX BEJIWYHMH B BHJIE TaOIMIl U IpadUKOB, JIeIaTh BBIBOABI
0 pe3yJIbTaTaM MCCIIEI0BAHNUS;

® TMPOBOAWTH KOCBEHHBIE W3MEPEHHUS (PU3UUECKUX BEIUYHMH: TIPH BBIOJIHEHUH
U3MEpeHuil coOupaTh SKCIEPUMEHTABHYIO YCTaHOBKY, CIeQysd HpPEeAsIOKEHHONM HMHCTPYKIHH,
BBIYHUCIISITH 3HAUEHUE BETMYMHBI U aHATTM3UPOBATh MMOJTyUYEeHHBIE PE3yJIbTAThl C YIETOM 3aJaHHON
TOYHOCTH U3MEPEHUH;

® AHAJIM3UPOBATh CUTYaLMH NPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX
NPOSIBJICHWE W3YYCHHBIX (U3UYECKUX SBICHHA WM 3aKOHOMEPHOCTEH W TPHMEHSTh
UMEIOIIMECs 3HaHUS IS UX OObICHEHMS;

® [IOHMMATh NPUHIMIBI JCWCTBUS MAalIMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB,
yCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHUS B TIOBCEITHEBHOMN YKHU3HU;

® JCIIOJIb30BAaTh MPH BBHIMOJIHEHUH Y4E€OHBIX 33jjad HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy O
(GU3NIECKUX SBICHUSIX, CTPABOYHBIC MaTepHaIIbl, pecypchl IHTepHeT.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

® OCO3HaBaTh IICHHOCTb HAYYHBIX HCCIIEAOBAaHUM, poOib (U3UKK B pacUIMpEeHUU
NpeICTaBICHUN 00 OKPYXKAFOIIEM MUPE U €€ BKIIAJ B yITydIIEHUE KauecTBa KU3HH,

® JCIIOJIb30BATh MPHEMBI IOCTPOCHUS (GU3NIECKUX MOJIENIEH, MTOMCKA U (POPMYITHPOBKH
JIOKa3aTeIbCTB BBIABUHYTBIX THUIIOTE3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE SMIIMPUYECKU
YCTaHOBJICHHBIX (DAKTOB;

® CpaBHHMBATh TOYHOCTh W3MEPEHHs (PH3MUECKUX BEIHMYMH MO0 BEIUYMHE UX
OTHOCHTEJIbHOM MOTPEIIHOCTH NPU MPOBEIEHUH MPSIMbIX H3MEPEHHIA;

® CaMOCTOSITEJIbHO MPOBOJUTH KOCBEHHBIE M3MEPEHHs] M HCCIEIOBAaHUS (PU3UUECKUX
BEJIMYHH C MCITOJIF30BAaHUEM PA3JIMIHBIX CITOCOOOB M3MEpeHUsT (U3NIECKUX BEITHMYUH, BHIOMPAThH
CpeACTBAa M3MEPEHHUsi C YYETOM HEOOXOAMMOH TOYHOCTH H3MEpeHUi, 0OOCHOBBIBATH BHIOOP
crioco0a M3MepeHMsl, aeKBaTHOTO MOCTABICHHOM 3a/ade, MPOBOJUTH OLIEHKY JOCTOBEPHOCTH



MOJIyYEHHBIX PE3YJIbTATOB;

e BOCIpUHUMATh HH(OpPMALNIO (U3UUECKOTO COACpKAHMS B HAYYHO-TIOMYJISIPHON
JUTepaType U CpeACTBaX MaccoBOM HH(OpMaMM, KPUTUYECKU OLEHUBATH IOIYYCHHYIO
UHOPMALIKIO, aHATH3UPYS €€ COIepP KaHue U JaHHbIe 00 HCTOUYHUKE HH(pOpMAIH;

® Co37aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIICHUS O (U3NUYECKUX SBICHUSIX
HA OCHOBE HECKOJBKHX MCTOUYHUKOB HH(OPMAIMH, COITPOBOXKIATH BHICTYIJICHUE MTPE3CHTALIUEH,
YUUTBIBast OCOOCHHOCTH ayTUTOPHH CBEPCTHHKOB.

Mexanu4eckue siBJICHHUS

BbInyCKHUK HAy4YUTCH:

® pacro3HaBaTh MEXaHUYECKUE SIBJICHUS M OOBACHATH HA OCHOBE MMEIOLIMXCS 3HAHUM
OCHOBHBIE CBOWMCTBA WJIM YCJIOBHSI IIPOTEKAHUS ITUX SBJICHUI: PABHOMEPHOE U HEPABHOMEPHOE
JBUKCHHE, PABHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIIMHEWHOE JABUKCHUE, OTHOCUTEIIBHOCTH
MEXaHUYECKOTO JBUKEHUS, CBOOOHOE MaJIeHHue Tell, pPABHOMEPHOE JBUKEHHE IO OKPYKHOCTH,
WHEpLUs, B3aUMOJEHCTBUE TeEJl, PEAKTUBHOE JIBJKECHHUE, IIepelaya JaBICHUs TBEPABIMU TEIIAMH,
KUAKOCTAMHU M TrazaMu, aTMoc(epHoe [aBleHHE, IIaBaHUE TeJ, PaBHOBECHE TBEPABIX Tell,
UMEIOLINX 3aKpEIJIEHHYI0 OCh BpallleHUs, KoJieOaTeIbHOE [BHUKEHHUE, PE30HAHC, BOJIHOBOE
JBUXKEHHE (3BYK);

® ONUCHIBATh H3YYEHHBIE CBOMCTBA TEI M MEXAaHUYECKUE SIBIICHUS, HCIOJb3Ys
¢u3nyecKkue BEIUUUHBL: MTyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE, IIEPUO/L 00pallieHHs], Macca
TeNna, TUIOTHOCTh BEIECTBa, cuiia (Cuiia TsDKECTH, CHJIa YyIPYTOCTH, CUjla TPEHHs), JaBJICHUE,
UMIYJbC Tela, KUHETUYECKash HHEprusi, NOTEHUUalbHas JHEpPIusi, MeXaHUueckas padora,
MexaHuuyeckass mourHocTh, KIIJ| mpu coBepuieHun paboThl ¢ HMCHOJIB30BAHUEM IPOCTOTO
MeXaHH3Ma, CHJia TPEHUsI, aMIUINTY/1a, IEPUOJ] U YacTOTa KojaeOaHui, JUIMHA BOJIHBI U CKOPOCTb
€€ pacmpoCTpaHEHHUs; TMpPH ONUCAHUM TMPABWIBHO TPAKTOBAaTh (DU3HUECKHIH  CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX OO0O3HAU€HUs M EIUHUIBI H3MEPEHMs, HaXOAUThb (HOPMYIIbI,
CBSI3BIBAIOIME JTAHHYIO (DU3UYECKYIO BEIMYHHY C IPYTHMHU BEIMYMHAMH, BBHIUUCIATH 3HAUEHUE
(U3UYECKON BEITMYUHBIL;

® AHAIM3HMPOBATH CBOMCTBA TEJ, MEXAaHWYECKHE SIBIICHHS M IIPOLIECCHI, MCIOJb3Ys
¢u3nyeckue 3aKOHBI: 3aKOH COXPAHEHUS SHEPrHH, 3aKOH BCEMUPHOIO TATOTEHUS, NMPHHLIUI
CYNEPIIO3UIUH CHII (HaxOXKeHue paBHoaecTByomiei cuibl), I, I1 u Il 3akonsr HetoToHa, 3aK0H
COXPAaHEHHs HMITyJbca, 3aKoH ['yka, 3akoH Ilackand, 3akoH ApxuMena; Npu 3TOM pPas3jInyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

® pa3IUyaTh OCHOBHBIE MPHU3HAKU H3YUYEHHBIX (U3NYECKUX MOJeNel: MaTepuaibHas
TOYKa, HHEPLHAJIbHAS CUCTEMA OTCUYETA;

® peraTth 337a4M, UCHOIb3Ys (PU3NYECKHE 3aKOHBI (3aKOH COXPaHEHMs SHEPIHH, 3aKOH
BCEMHUPHOI'O TATOTeHUs, npuHuun cyneprnosumuu cwi, I, II n III 3akonsl HeroTona, 3akoH
COXpaHEHMsT HMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U (popmyisl,
CBS3bIBAIOIIME (PU3NYECKUE BEIUYHMHBI (ITyTh, CKOPOCTb, YCKOpPEHHE, Macca Teja, MIOTHOCTh
BEILECTBA, CHJIA, JABJICHUE, UMIIYJIbC TEJId, KUHETUYECKas DHEPrus, MOTCHIUAIbHAs JYHEPIHUs,
MexaHuyeckass pabora, mexaHudeckass mourHocth, KIIJI mpocroro mexaHusma, cuiia TpeHUs
CKOJIBXKEHUS, KO3 (PULIMEHT TpeHusl, aMITUTY1a, IEPUOJ] M YaCTOTa KoJeOaHU, [UIMHA BOJIHBI U
CKOPOCTh €€ pPAaCIpOCTpPaHEHMs): Ha OCHOBE aHallu3a YCJIOBUS 3a/laydl 3allMChIBaTh KpaTKoe
yCIIOBHE, BBIIEIATH (U3UYECKHUE BEIMYUHBI, 3aKOHBI M (OPMYJbI, HEOOXOTUMBIE Ui €€
pelleHus, MPOBOIUTh pacueThl U OIEHUBATh PEAIbHOCTh MOJYUYEHHOTO 3HAYeHUs (PU3ndecKon
BEJIMYUHBI.

BBINYCKHUK MOJYYUT BO3MOKHOCTbD HAYYUTHCS |

® [NCIIONB30BAaTh 3HAHMS O MEXAHWYECKHX SIBICHUSAX B ITOBCEJHEBHOW JKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXpPaHEHHUS 37J0POBbs U COOIOEHUS HOPM SKOJIOTMUECKOro MOBEACHUS B OKPY KaIOLIeH cpene;
NPUBOAUTH NPUMEPHl MPAKTUYECKOTO HCIOIb30BaHUS (U3NUYECKUX 3HAHUH O MEXaHMYECKHX
ABIICHUSAX M (PU3NYECKUX 3aKOHAX; MPHUMEPHl HCIIOJIB30BAHMSI BO30OHOBISEMBIX HCTOYHUKOB
SHEPIUH; dKOJIOTHUECKUX MTOCIEICTBUM UCCIIEOBAHNUS KOCMUYECKOTO IIPOCTPAHCTB;



® pasnuyaTh TPAHUIBI MPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB, MOHMMATh BCEOOLIHIA
xapakTep (yHIAMEHTAIbHBIX 3aKOHOB (3aKOH COXpPAaHEHHMS MEXaHWYECKOH OJHEpruu, 3aKOH
COXPAaHEHUS HMITYJIbCa, 3aKOH BCEMHPHOTO TSTOTEHUS) U OrPAHUYEHHOCTh HCIOJIb30BAHUS
YaCTHBIX 3aKOHOB (3aKoH ['yka, Apxumena u 1p.);

® HAXOJUTh AaJIeKBATHYIO TPEMJIOKEHHOM 3amaue (U3MYECKYI0 MOJEb, pa3pemaTh
npobiieMy Kak Ha OCHOBE HMEIOIIMXCS 3HAHUH [0 MEXaHWKe C HCIHOJIb30BaHUEM
MaTeMaTHYECKOT0 anmnapaTa, Tak ¥ pH MOMOIIM METOJIOB OIICHKH.

TenJioBble sIBJICHUA

BbINyCKHHUK HAYYUTCS:

® pacro3HaBaTh TEIUIOBBIC SIBICHUSA M OOBICHATh Ha 0a3e HMMEIOIMXCS 3HAHUH
OCHOBHBIE CBOICTBa WJIM YCIOBHS MPOTEKAHUS ATHUX sIBICHUN: nuddysus, n3MeHeHue odbema
TEJ TpPH HarpeBaHUM (OXJIAXIECHUH), OONbIIas CKUMAEMOCTb Ta30B, Majas CXKXHUMAaeMOCTh
KUAKOCTEH W TBEPABIX TeJd; TEIJIOBOE pPaBHOBECHE, HCIApEHHE, KOHJEHCAIUs, IJIaBJIEHUE,
KpUCTAJIIM3aLMs, KHUIEHHE, BIIAXKHOCTh BO3JyXa, pa3IMYHbIE CIOCOObI TEIJIONEepeaaun
(TemIoMnpOBOHOCTh, KOHBEKIIUS, U3JIyYCHUE), arperaTHble COCTOSHUS BEUIECTBA, MOTJIONICHHE
DHEPTUU TPH HCIAPEHUH KHUJKOCTH WM BBIJCICHHE €€ NMPH KOHJEHCALWU Tapa, 3aBHCUMOCTh
TEMIIEPATypPbI KUTICHUS OT JaBJICHUS;

® OMNUCHIBATh M3YYCHHBIC CBOMCTBA T€J W TEILJIOBBIE SBIICHUS, UCIONB3YS (U3NUYECKUE
BEJIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPTH, TEMIIEPATypa, yIeIbHas TeIUIOEMKOCTh
BEIeCTBa, yJelbHAas TEIUIOTa IUIaBIICHUS, yJelbHas TEIUIoTa MapooOpa3oBaHus, yaelbHas
TEIUIOTa CTOPAHMS TOIUIMBA, KOO(P(PHUIMEHT MOJE3HOTO NEHCTBUS TEIUIOBOTO JBUTATENS; NpPU
ONMKMCAHUM TPABUJIBHO TPAKTOBaTh (DU3MUECKH CMBICT HCHOJIB3YEMBIX BEIUYMH, WX
0003HAYCHHSI U €AMHUIIBI U3MEPEHUS], HAXOAUTH (POPMYJIBI, CBSI3BIBAIOINE TAaHHYIO (PU3NIECKYIO
BEJIMUMHY C JPYTMMH BETUYMHAMU, BEIUMCIISITh 3HAUCHUE (PU3NYECKOM BETUYHHBI;

® aHAJIM3UPOBATH CBOWCTBA TEJ, TEIUIOBBIC SBICHUS M MPOLIECCHI, UCIOIb3Ys] OCHOBHbBIE
MOJIO)KEHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHMsI O CTPOEHMM BEIIECTBA U 3aKOH COXpPaHEHUs
SHEPIuuy;

® pasnuyaThb OCHOBHBIE NMPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJEJeH CTPOEHHUS Ia3o0B,
XKHUJIKOCTEH U TBEP/BIX TEIl;

® TNPUBOIUTH TPUMEPHI MPAKTUYECKOTO HCIONB30BaHUS (U3UYECKUX 3HAHUKH O
TEIUIOBBIX SBJICHUSIX;

® pemiaTh 3aJaud, UCMOJb3Ys 3aKOH COXPAHEHHUs HHEPIUU B TEIUIOBBIX Ipoleccax H
dopMybl, CBs3bIBalOIIME (U3UUECKHUE BEIUYMHBI (KOJMYECTBO TEIJIOTHI, TeMIepaTypa,
yAenbHas TEIUIOEMKOCTh BELIECTBa, yJAEJAbHAs TeIUIoTa IIJIaBJICHUs, YJeldbHas TeIjoTa
napooOpa3oBaHus, yJelbHas TEIIOTa CrOPaHMs TOIUIMBA, KOA(M(UIMEHT IMOJIE3HOTO JeHcTBUs
TEIUIOBOTO JIBUTaTels): Ha OCHOBE aHalM3a YCIOBHUS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBHE,
BBIJICJIATE (PU3NYECKHE BEIMYUHBI, 3aKOHBI M (QOpPMYIbl, HEOOXOAMMBIE Ui €€ pEeLIeHHUS,
MIPOBOJIUTH PAcUYEThl U OIIEHUBATh PEATbHOCTH IMOJyYeHHOTO 3HAUYCHUS (PU3HMUECKON BEIIMIHHEI.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

® CIIOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBIEHHSX B TIOBCEAHEBHOM IKU3HH JUIA
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, JIJIS
COXpaHEHHMS 370POBbS U COOJIOJIEHHUS] HOPM 3KOJOTMYECKOT0 MOBEICHHS B OKpY KaloLIel cpene;
IIPUBOIUTH TIPUMEPHI SKOJIOTUIECKUX TTOCIEACTBAN PabOTHI IBUTATENICH BHYTPEHHETO CTOPAHWS,
TEIUIOBBIX U TUPOIIEKTPOCTAHIINN;

® pasnuuaTh TPAHUIBl MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MOHHMATh BCEOOIIHIA
xapakTep (yHIAaMEHTAIBHBIX (U3NYECKUX 3aKOHOB (3aKOH COXPAaHEHHsI SHEPTHH B TETUIOBBIX
npolieccax) ¥ OrpaHUYEHHOCTh UCIIOIb30BaHUS YACTHBIX 3aKOHOB;

® HAaXOJUTh AaJIeKBATHYIO TPEMJIOKEHHON 3ajaue (U3NYECKYl0 MOJENb, pa3pelarhb
npoOjeMy Kak Ha OCHOBE WMEIOMIMXCSI 3HAHWHA O TETUIOBBIX SIBICHUSX C HCIOJIh30BAaHUEM
MaTeMaTHYECKOTro anmnapaTa, Tak ¥ pHU MOMOIIM METOJIOB OIICHKH.

DJleKTprYecKkre 1 MATHUTHbIE SIBJICHUS
BbINyCKHHUK HAYYUTCS:



® pacro3HaBaTh JJIEKTPOMArHUTHBIC SBICHUS M OOBSICHATH HAa OCHOBE HMEIOIIUXCS
3HaHUM OCHOBHBIE CBOICTBA WJIM YCJIOBUSl NPOTEKAHMsI 3TUX SBICHUM: AJIEKTpU3ALUS Tell,
B3aMMOJICICTBHE 3aps]OB, AJIEKTPUYECKUH TOK U €ro JeHCTBUS (TEIUIOBOE, XUMHYECKOE,
MarHuTHOE), B3aUMOJICIICTBHE MAarHUTOB, IEKTPOMAarHuTHasi MHAYKLUS, AEHCTBUE MarHUTHOTO
MoJis Ha MPOBOAHMK C TOKOM M Ha JBIDKYIIYIOCS 3apsDKEHHYIO YacTHIly, JeHCTBUE
AJIEKTPUYECKOTO I0JI1 Ha 3apsUKEHHYIO YacTHILY, 3JIEKTPOMAarHUTHBIE BOJIHBI, IPSIMOJIMHENHOE
pacrnpocTpaHEeHHE CBEeTa, OTPAKEHUE U IPEJIOMIICHHE CBETa, AUCIIEPCHS CBETA.

® COCTaBJISTh CXEMbl JJIEKTPUUECKUX IIETel C MOCIeI0BaTeNIbHBIM U IapaljielIbHbIM
COCIMHEHUEM 3JIEMEHTOB, pa3iinyasi YCIOBHbIE 0003HAUCHHS IEMEHTOB HJICKTPUUYECKHX IIeTeit
(MCTOYHHUK TOKa, KJII0Y, PE3UCTOP, PEOCTaT, JIAMIIOUKa, aMIIEPMETP, BOJILTMETP).

® JCMOJb30BaTh ONTHUYECKHUE CXEMBI JIJIsl MOCTPOCHUS N300paKeHU B IUIOCKOM 3epKajie
U coduparomeii TuH3e.

® ONUCHIBATh M3YUEHHBIE CBOMCTBA TEJI U 3JIEKTPOMArHUTHBIE SIBICHHUSA, HUCIOJIb3Ys
dbusznyeckne BEIMYMHBI: JJIEKTPUUYECKHUI 3apsij, cuila TOKa, JJIEKTPUYECKOE HamNpshKeHUe,
AIIEKTPUUYECKOE COMPOTUBIICHUE, YACIHFHOE CONPOTUBIICHNE BEIIECTBA, paboTa JIEKTPUIECKOTO
MOJIsl, MOIIHOCTh TOKa, (POKyCHOE pacCTOSIHHE U ONTHYeCKas CHJIa JIMH3bI, CKOPOCTh
AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA; MPU ONMCAHUU BEPHO TPAKTOBATh
bu3nyecKuil CMBICT HCIOJb3YEeMbIX BENUYHMH, WX OOO3HAYCHHS] M €IUHUIBI H3MEPEHUS,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIIMYMHY C APYTUMH BEITHUYNHAMH.

® aHAJM3UPOBATh CBOMICTBA TeJl, 3JIEKTPOMArHUTHBIE SIBJICHMSI U IMPOLIECCHI, UCIIONb3YsI
buznyecKre 3aKOHBI: 3aKOH COXPAaHEHUS NEKTPUIECKOTro 3apsa, 3akoH OMa /sl yyacTKa LenH,
3akoH J[xoynsa-JIeHna, 3aKOH IPSAMOJIMHEMHOrO pPACIPOCTPAHEHMUS CBETA, 3aKOH OTPAKEHUs
CBETa, 3aKOH NPEJIOMJICHHUS CBETA; MPU 3TOM pa3inydaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U
€ro MaTeMaTUYECKOE BbIPaKEHUE.

® TMPUBOJIUTH TPUMEPHI MPAKTUYECKOTO HCIONB30BaHUS (U3NYECKUX 3HAHUH O
AJIEKTPOMAarHUTHBIX SIBJICHUAX

® pelaTh 3a/1a4M, UCTIONb3Ys PU3NUYECKHE 3aKOHBI (3akoH OMa 11 yyacTKa LEenH, 3aKOH
Jxoyns-JIeHna, 3aKOH NPSIMOJIMHEWHOTO PAcCHpOCTPAHEHHUsI CBETA, 3aKOH OTPAXKEHHs CBETa,
3aKOH MpeJOMJIEHHs CBeTa) U (OPMYJIbl, CBs3bIBaOLINE (U3NUECKHUE BEIMUYUHBI (CHJIAa TOKa,
AIIEKTPUYECKOE HANpPSDKEHUE, DSJIEKTPUUYECKOE COINpPOTUBIEHUE, YAEIbHOE CONPOTHUBIIEHUE
BEIIIECTBA, paboTa JIEKTPUUECKOTO MOJIsl, MOIIHOCTh TOKa, (JOKYCHOE PACCTOSHUE M ONTHYECKast
CWJIa JIMH3bI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJUHA BOJIHBI U 4YacTOTa CBeTa, (HopMyIibl
pacueTa 3JIEKTPUYECKOr0 CONPOTUBIICHUS IIPH MTOCIIEN0BATEIBHOM U NIApAJUIEIbHOM COEIMHEHNUN
IIPOBOJHMKOB): HA OCHOBE aHaJIM3a yCJIOBUS 33/1a4d 3alHUCBIBaTh KPaTKOE YCJIOBHE, BBIIEIATH
¢du3nyeckue BEIMYMHBI, 3aKOHBI M (OPMYJIbl, HEOOXOAMMBIE IJIsl €€ pPEeLIeHMs, MPOBOAUTH
pacyeThl U OIIEHUBATh PEAIbHOCTh MOJIYYEHHOT'O 3HAYEHUS! (PU3NYECKON BETUUHUHBI.

BbInyCKHHK MOJIY4YHT BO3MOKHOCTD HAYYUTHCH:

® JCIIOJIB30BATh 3HAHUS 00 DJIEKTPOMArHUTHBIX SIBICHUSIX B MOBCEAHEBHOM KU3HH JUIA
oOecrieyeHns 6€30MaCHOCTH MPH 0OpalleHUH ¢ MPUOOPaMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHUS 37J0POBbs U COOIOEHUS HOPM SKOJIOTMUECKOro MOBEACHUS B OKPY KaIoLIei cpene;
IPUBOJIUTH IIPUMEPBI BIMSHMS SJIEKTPOMAarHUTHBIX U3IyYEHHUI Ha KUBbIE OPraHU3MBI;

® pasnuyaTh TPAHUIBl MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MOHMMATh BCEOOIIHI
xapaktep (GyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHMsI DSJEKTPUUYECKOTo 3apsaa) u
OTPaHMYEHHOCTh MCIOJNb30BaHUS YAaCTHBIX 3aKOHOB (3akoH OMa Ui ydacTKa LIENH, 3aKOH
Hxoyns-Jlenna u np.);

® JCIOJb30BaTh MPUEMBI TOCTPOCHUS (PU3HUECKUX MOJENel, Toucka U GopMyJIHPOBKU
JI0KAa3aTeNNbCTB BBIIBUHYTBIX THMIIOTE€3 M TEOPETUYECKUX BBIBOJOB HA OCHOBE AMIIMPHUYECKU
YCTaHOBJICHHBIX (DAKTOB;

® HAXOAWTh aJCKBAaTHYIO MpPEIJIOKEHHOW 3ajaue (QHU3NYECKYI0 MOJEb, pa3pelaTh
npobjeMy Kak Ha OCHOBE HWMEIOIIMXCS 3HAHUH 00 DICKTPOMATHUTHBIX SBICHHUAX C
MCIIOJIb30BaHMEM MaTeMaTUYECKOTO amnmapaTa, Tak U IpyU MOMOIIN METO/I0B OLICHKH.

KBanToBbIe iBJICHUS



BbINyCKHUK HAYYUTCSH:

® pacro3HaBaThb KBAHTOBBIC SIBIEHUS U OOBACHATH HAa OCHOBE MMEIOUIMXCS 3HAHUM
OCHOBHBIC CBOWCTBA MJIM YCIIOBHS IIPOTEKAHUS JTUX SIBICHHUN: €CTECTBEHHAs U MCKYCCTBEHHAas
pPaIuOaKTUBHOCTh, O-, - W Y-U3Iy4YCHHS, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa H3ITyYCHHS
aToMa;

® OIUCHIBATb HM3YYCHHbIE KBAaHTOBBIE SIBJICHMS, HCHOJb3Yysd (PU3MUECKUE BEITUYMHBI:
MaccoBO€ YHCJIO, 3apsAJ0BOE YUCIIO, MEPUOJ HOJypachaaa, SHeprusi (GOTOHOB; MPU OMHUCAHUH
IPaBUIbHO TPAaKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, UX OOO3HA4YEHUs U
€IMHUIBl U3MEPEHUs; HaXOAUTh (YOPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PH3MUECKYIO BEIHMUUHY C
JPYTUMU BEJIMYMHAMHU, BBIYUCIATh 3HaUCHHE (PU3NYECKON BEJTMUNHBL;

® AHAJIM3UPOBATh KBAHTOBBIEC SIBJICHUS, UCIOJB3Ys (PU3NYECKHE 3aKOHBI U MOCTYJATHI:
3aKOH COXPAHEHMS DHEPIUH, 3aKOH COXPAHECHMS DJIEKTPUYECKOIO 3apsila, 3aKOH COXPAaHCHUS
MacCOBOI'0 YHCJIA, 3aKOHOMEPHOCTH H3JIy4Y€HHMS M IIOIVIOLICHHsS CBETa aTOMOM, IIPH 3TOM
pa3nuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €70 MaTEMATUYECKOE BHIPAKEHHE;

® Dpa3IMyaTh OCHOBHBIC NMPU3HAKHU IJIAHETAPHOM MOJEIM aTroMa, HYKJIOHHOM Mojaenu
aTOMHOTO S71pa;

® NPUBOJUTH IPHUMEPHI IPOSIBICHUA B IPUPOJLE U IPAKTUYECKOTO MCIOIb30BaHU
PaAMOAKTUBHOCTH, AJIEPHBIX U TEPMOSAEPHBIX PEAKIIMM, CHEKTPAIbHOTO aHAIN3a.

BbINyCKHHUK MOJY4YHT BO3MOKHOCTD HAYYUTHCH:

® 1CIIOJIb30BaTh IOJy4YEHHbIE 3HAHUS B IOBCEJHEBHON >KM3HM IpU OOpallleHUH C
npuOopaMu U TEXHUYECKUMH yCTPOMCTBAMHU (CUETUUK MOHU3UPYIOUIMX YACTHLL, JO3ZUMETP), JUIS
COXPaHEHMS 3/I0POBbsI U COOJIIOJICHHS HOPM 3KOJIOTHYECKOTO MOBE/ICHUS B OKpY Karollei cpee;

® COOTHOCHUTB 3HEPTHUIO CBSI3U ATOMHBIX SA€p € Ae(PEKTOM MaCChI;

® [PUBOJUTH IPUMEPHI BIMAHUSA PAJUOAKTUBHBIX HM3IYUEHHH Ha >KMBBIE OpraHU3MBI;
IIOHMMATb IIPUHLIMI JEUCTBUSI TO3UMETPA U Pa3inyaTh yCIOBUS €TI0 UCIOIb30BaHUS;

® [IOHMMATh 3KOJOIMYecKHe MpoOIeMbl, BO3HUKAIOIINE MPH UCIIOIb30BAHUM ATOMHBIX
AJIEKTPOCTAHLIUMN, U MTyTHU PEIICHUs 3TUX MPOOJIeM, IEPCIEKTUBBI NCIOJIb30BaHUS YIIPABIISIEMOTO
TEPMOSIZICPHOIO CUHTE3A.

DJieMeHTbI ACTPOHOMMH

BbinmycKHUK Hay4HnTCs:

e YyKa3bIBaTh Ha3BaHUs IUIaHET COJHEYHON CHCTEMBI; pa3MyaTh OCHOBHBIE NPU3HAKU
CYTOYHOIO BpallleHusi 3Be3qHoro HeOa, aBrkeHus Jlynol, CoilHIA M IUIAHET OTHOCUTEIIBHO
3BE3;

® IIOHMMATh Pa3JIM4Msl MEXAY TEIHOLEHTPUYECKOW M TI'EOLEHTPUUECKON CHUCTEMaMM
MUDA;

BbIyCKHHUK MOJIY4YHT BO3MOKHOCTD HAYYUTHCH:

® yKa3bIBaTh OOIME CBOICTBAa M OTJIMYMS IIJIAHET 3€MHOM TPYIIIBl U IUIAHET-TUTaHTOB;
ManbIx Ted CoTHEYHON CUCTEMBI U OONBIINX MJIAHET; MOJIb30BaTHCS KapTOM 3BE3AHOr0 Heba Mpu
HaOJI0ICHUAX 3BE3/IHOTO HEOA;

® pasnuuaTh OCHOBHBIE XapaKkTEpUCTHKH 3Be31 (pa3mep, LBET, TeMIeparypa)
COOTHOCHUTB IIBET 3BE3/IbI C €€ TEMIIEPATypPOH;

® pazIUyaTh TUIOTE3BI O MPOUCXOXKACHUHU COTHEUHOU CUCTEMBI.

COJEP)KAHUE

dusnueckoe 0Opa3oBaHHWE B OCHOBHOM INIKOJE JOJDKHO oOecreduTh (HOpMHUpOBaHHE Y
o0Oydaromuxcsl MpeICTaBlIeHUI 0 HayyHOW KapTHHE MHpa, O3HAKOMJIEHHE OO0Yy4arouIuxcs C
¢U3NUEeCKUMH M aCTPOHOMHUYECKMMHU  SIBICHUSMH, OCHOBHBIMH TNPUHIMIIAMH  pabOTHI
MEXaHHU3MOB, BBICOKOTEXHOJOTUYHBIX YCTPOHCTB M NpUOOpPOB, Ppa3BUTHE KOMIIETEHIUH B
PEIIECHNN WH)KCHEPHO-TEXHUUYECKUX U HAyYHO-UCCIIENOBATENbCKUX 3a/1a4.



OcBoeHue yueOHOro IpelIMeTa HampaBiIeHO Ha pa3BUTHE Yy OOyYaroIIUXCs
NpPEICTAaBICHUN O CTPOCHUH, CBOMCTBAaX, 3aKOHAX CYLIECTBOBAaHMS M JIBUKCHUS MaTepUH, Ha
OcBOeHHE 00y4JaroIMMUCS OOUINX 3aKOHOB U 3aKOHOMEPHOCTEH MPUPOJIHBIX SBICHUH, CO3/IaHuE
ycnoBuid  uis (OpMHUpOBAaHUS ~ MHTEJUICKTYaJbHBIX,  TBOPYECKHUX,  TPaXTAHCKUX,
KOMMYHHKAIIMOHHBIX, UHOPMAIIMOHHBIX KoMIleTeHIMi. O0yuaromuecs: OBJIAJCIOT HayYHBIMU
METOJaMU DPELICHHUS PpaA3IMYHBIX TEOPETHUECKUX M MPAKTHUECKUX 3a/1a4, YMEHHUSIMHU
dbopMynIMpoBaTh THUIOTE3bl, KOHCTPYUPOBATh, IPOBOAMUTH OSKCIEPUMEHTHI, OIICHUBATH MU
aHAM3UPOBAThH MOJTyUYEHHBIE PE3YIIbTAThI, COMOCTABIATh UX C 00bEKTUBHBIMHU PEAIUSMU JKU3HU.

VYu4eOHbIi nmpeaMeT croco0cTByeT (GOPMUPOBAHUIO Y O0YUAIOIMIUXCS YMEHUN 0€3011acHO
UCTIOJIB30BaTh J1a00paTopHOE 000PYAOBaHKE, TPOBOIUTH ECTECTBEHHOHAYYHBIE HCCIIEIOBAaHUS U
SKCIIEPUMEHTBI, AaHAIW3UPOBaTh IOJYYEHHbIE pPE3yJbTaThl, MPEICTaBISATH M  HAY4YHO
apryMEHTHPOBATH MOJTYYEHHBIEC BHIBOIBI.

N3yyenne mnpenmera B yacth  (OpMHUPOBaHHMS Yy  OOyYarOIIMXCS  HAYYHOTO
MHUPOBO33pEHUS, OCBOCHUs OOIIEHAYYHBIX METOAOB (HaONIOJEHUE, W3MEPEHHUE, IKCIEPHUMEHT,
MOJICJIUPOBAHUE), OCBOCHUS MPAKTUYECKOTO MPUMEHEHHUS HAY4YHBIX 3HAHUN (U3UKH B KU3IHU
OCHOBAaHO Ha MEXIPEAMETHBIX CBS3AX C NpEAMETaMH: MaTeMaThka, WH(OpMATHKA, XHUMHS,
Ouonorusi, reorpadusi, SKOJIOTHs, OCHOBBI O€30MMACHOCTH KU3HEICATEIILHOCTH.

Du3uka 1 pu3nYecKue MeToAbl U3yYeHUs MPUPOIBI

dusuka — Hayka o npupoje. Pusndeckue Tenna U sBieHUs. HabmoneHwne u onmcaHue
buznueckux sBrneHuil. Ounveckuii sKcrepuMeHT. MojaenupoBaHue SBICHUH U OOBEKTOB
npupoabl. PU3NYECKUE BEIWYMHBI U UX U3MEpPEHHE. TOYHOCTh M MOTPEIIHOCTHh HU3MEPEHHI.
Mexnaynaponnass cuctemMa eauHull. @Dusmyeckue 3aKOHbI M 3aKOHOMEPHOCTH. Pusuka u
TexHuka. Hayuneiii meron mosHanus. Pons ¢usuku B (OpMHpOBaHWM €CTECTBEHHOHAYYHOU
TPaMOTHOCTH.

Mexannuyeckue siBJCHUSA

MexaHuuyeckoe JBIKEHHE. MarepualbHas TOYKa Kak MOJAENb (DU3MYECKOro Tena.
OTHOCUTENBPHOCTh MEXaHMuYecKoro maBikeHus. Cucrema orcyeta. DuU3MUEcKHe BEITUYUHBI,
HEOOXOJUMBbIE NJIsl OMHCAHUS JABMKEHUS M B3aUMOCBSI3b MEXIy HUMHU (IyTh, MEpeMeIleHuE,
CKOPOCTh, YCKOpPEHHUE, BpeMs JIBIKECHHS). PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE
IBWKeHHE. PaBHOMepHOe [BWXKeHHME 1O OKpyxHocTu. IlepBbiii 3akoH HbroToHa u
uHepius.Macca tena. [InmotHocTh BemecTBa. Cwna. Enunanist cuibl. Bropoii 3akon HeroToHa.
Tperuit 3akoH Herotona. CBobogHoe mnagenue Ten. Cuna THKECTH. 3aKOH BCEMHPHOTO
taroreHus. Cuna ynpyroctu. 3akoH ['yka. Bec Tema. HeBecomocTh. CBSI3b MeXIy CHUIIOU
TSKECTH U Maccod Tena. /lmnamomerp. PaBHopeiicTByromas cuna. Cuna tpenus. Tpenue
cKonpxkeHus. Tpenue nokos. TpeHue B IpUpPOAE U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHHs UMITyJbca. PeakTuBHOE ABMKeHHEe. Mexanndeckas padora.
MormHocts. DHeprus. [loTeHnmanbHas U KMHETHUECKas sHeprus. [IpeBpaiienne oaHOTO BHAA
MEXaHUYECKOM SHEPTUU B APYroil. 3aKOH COXpaHEHUS MMOJTHOW MEXaHUYECKON YHEPTHUH.

[IpocTeie MexaHU3MbI. Y CIIOBHSI PaBHOBECHUSI TBEPAOTO TEJa, UMEIOUIETO 3aKPEIICHHYIO
och ABmxkeHUs. MomeHT cunbl. LleHTp TskecTu Tena. Peiuar. PaBHOBecume cui Ha pblyare.
Peryaru B TexHuke, ObiTy U npupoje. [loaBmwkHbIe U HEMOABUKHBIE 0JIOKH. PaBeHCTBO paboT
MPU WCIOJB30BAHUU TMPOCTHIX MEXaHU3MOB («3050TOe MpaBuio MexaHukm»). Kosddumment
MOJIE3HOT'O IEUCTBUS MEXaHU3Ma.

JllaBnenue TBepAbIX Ten. EnuHuiel u3Mepenus aaBieHus. CrnocoObl W3MEHEHUS
naBieHus. JlaBnenue xuakocter u razoB 3akoH [lackans. /aBiaeHue )KUIKOCTH Ha IHO M CTEHKU
cocyna. CooOmaromuecs cocyabl. Bec Bosmyxa. AtmocdepHoe napneHue. W3mepenue
atMmocdepHoro masienus. OnwiTr Toppudennu. bapomerp-anepona. ATMochepHoe TaBICHUE HA
pa3IMYHBIX BBICOTAX. [ MapaBInyecKkue MeXaHu3MbI (IIpecc, Hacoc). [laBineHue sKUIKOCTH U ra3a
Ha MOrpYy’KEHHOE B HUX TeI0. Apxumenona cuia. [[naBanue ten u cyno Bo3ayxonnaBaHue.



Mexanndeckue koneOanus. Ilepuon, dacrora, amriuTyna kosiebaHuid. Pe3oHanc.
MexaHuueckue BOJHBI B OJHOPOJHBIX cpenax. J[nuHa BojHBL. 3ByK Kak MEXaHHWYECKas BOJIHA.
I'poMKOCTB U BBICOTA TOHA 3BYKA.

TenoBble ABIeHUA

Crpoenue BemecTBa. ATOMBI U MOJEKYJbl. TemioBoe IBHKEHHE aTOMOB U MOJIEKYJI.
Huddysus B razax, ®KHIKOCTIX U TBEPHABIX Tenax. bpoyHoBckoe nBmkenue. B3anmoneiictBue
(mpuTsSKEHHE M OTTAJIKHMBAaHUE) MOJIEKYJ. ATrperatHble COCTOSHHUSI BellecTBa. Paziuuue B
CTPOEHUH TBEPBIX TEJ, )KUAKOCTEN U T'a30B.

TennoBoe paBHOBecue. Temneparypa. CBsA3b TEMIEPATYPbl CO CKOPOCTHIO XaOTUYECKOTO
JBWDKEHUS yacTull. BuyTpeHHss sHeprus. PaboTta u Teruonepenaya Kak CrocoObl M3MEHEHHS
BHYTpEHHEH HHepruu Tena. TemionpoBogHocTh. KonBekiusa. Mzmyuenue. Ilpumepsr
TEIUIONEpeaul B MPUPOAE U TexHuKe. KonuuecTBO TEIUIOTHL. Y€nbHAs TEIIOEMKOCTb.
VYienbHas TemioTa CropaHvs TOIUIMBA. 3aKOH COXPAaHEHHMST W NPEBPALLECHUS HSHEPIUH B
MEXaHUYECKUX U TEIUIOBBIX Ipoleccax. [lnaBieHne u oTBepAeBaHUE KPUCTAUIMYECKUX TEII.
VYnenbHas temnota 1uiaBieHus. Mcnapenue u koHpaeHcauus. llormomieHue sHeprum mnpu
UCIAPEHUN >XKUAKOCTH U BbIACJIEHUE €€ IpU KOHJeHcaluu mnapa. KumeHue. 3aBHCHUMOCTb
TEMIEpaTypbl KUIEHUS OT JaBlCHUS. YJelbHas TeIioTa MapooOpa3oBaHHs W KOHJEHCAIIUH.
BnaxHnocts Bo3nyxa. Pabora raza mpu pacummpenuu. [IpeoOpa3oBaHust 3HEPTUH B TEIJIOBBIX
MalMHax (mapoBasi TypOMHa, TBUTATeNlb BHYTPEHHETO CrOpaHus, peakTUBHbIN ABUrarTensb). KI1/]
TEIJIOBOM MAallIWHBI.

DJIEKTPOMAarHUTHBIE SIBJICHUS

Onexrpuzanysi (usndeckux Ten. B3ammopeiicTBue 3apspbkeHHBIX Ten. J[Ba pona
3JIEKTPUYECKUX 3apsiioB. J(eTMMOCTh 3JE€KTPUYECKOro 3apsiia. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3apsl. 3aKOH COXPAaHEHHUs JJIEKTpUYEeCKoro 3apsana. IIpoBOIHUKM, MOJYNPOBOJAHUKH U
U30JIATOPBl JIEKTPUYECTBA. DJIEKTPOCKOI. DJIEKTPHUUECKOE IOJe KaK OCOOBIH BHJ MaTepHH.
HanpsoxeHHOCTh 35ieKTpuyeckoro mnoss. JleMCTBHE 3JIEKTPUYECKOTO MOJS Ha JJIEKTPUUYECKHUE
3apsael. KonaeHcaTtop. DHEprus 3JIeKTpUYECKOro MoJsl KOHAEHCATOopA.

OnexTpuueckuid TOK. VMCTOUHMKHM 3JEKTPUYECKOTO TOKa. DJEKTpUYecKas Lelb U ee
cocTaBHble yacTu. HanpasieHue u AeMCTBUs DJIEKTPUUECKOro Toka. Hocurenn 3imekTpudeckux
3apsAa0B B MeTaiax. Cuia Toka. DIIeKTpUYECcKOoe HalpsHKeHHE. DIIEKTPUUECKOe CONPOTUBIIEHUE
IIPOBOAHMKOB. EMHUIIBI COTPOTUBIIEHUS.

3aBUCHMOCTh CWJIBI TOKa OT HampspkeHus. 3akoH Oma Ui ydacTKa Ienu. Y JIeTbHOE
conporusiieHue. Peocratel. IlocrnenoBarenbHoe coenvHEHHME NTPOBOAHMKOB. IlapannensbHoe
COEIMHEHHUE MPOBOTHUKOB.

PaboTa 37€KTpUYEcKOro MmoJyis Mo MEePEeMEIICHUI0 AIEKTPUUECKUX 3apsiioB. MOIIHOCTh
aNIeKTpudeckoro Toka. HarpeBaHue NpoOBOJHUKOB 3JIEKTPUUECKUM TOKOM. 3akoH J[xoynsa -
JleHua. DnexkTpuyecKre HarpeBaTelbHble U OCBETUTEIbHBIE PHOOPHL. KopoTkoe 3amMbIkaHue.

MaruautHoe nosie. UHAyKIMsT MarHUTHOTO 1oJist. MarHuTHoe nose Toka. OnsIT Dpcrena.
MarautHoe 10JI€ TIOCTOSIHHBIX MAarHuTOB. MarHutHoe 1mnosie 3eMiu. OJIEeKTPOMAarHuT.
MarnuTtHoe mnojie KaTylku ¢ TOKOM. lIpumeHeHue 351eKTpoMarHuToB. JlefcTBME MarHUTHOTO
I0JI1 Ha MPOBOJHHUK C TOKOM M JIBWXKYILYIOCS 3apspKeHHY0 uactully. Cuna Amnepa U cuia
JlopeHna. DnekTpoasurarens. SBiaeHue 351eKTpoMarauTHON nHAyKus. OnsiTel @apanes.

OnexkrpoMarHutHele — KkojeOanus.  KomeGarenbHbli  KOHTYp.  DJEKTpOreHeparop.
[Tlepemennbiii Tok. Tpanchopmarop. Ilepemaua sraeKTpUUECKON SHEPrUUM Ha PACCTOSHHUE.
ONEeKTPOMAarHUTHHIE BOJIHBI U UX CBOMCTBA. [IpMHIMIBI pagvocBA3U U TeleBUIeHUA. BiusHue
AIIEKTPOMAarHUTHBIX U3IYyYEHHUH Ha KUBbIE OPraHU3MBI.

Ceer — »oanekTpomarHuTHas BosHA. CkopocTh cBera. lcrouHMku cBera. 3aKkoH
MPSIMOJIMHEMHOTO PacipOoCTpaHEHUE CBETA. 3aKOH OTpakeHus cBeTa. [limockoe 3epkano. 3akoH
npesnomienus csera. JInuzpl. oKycHOE paccTOsHUE U ONTHYECKask cuiia JUH3bL. M300paxeHue
npenMera B 3epkaiie W JuH3e. OnTudeckue mnpuOopsl. ['7a3 kak omnTHuYeckas cucrema.
Hucnepcus ceera. IHTepdeperuns u nudpakuus cBera.

KBaHTOBbBIC IBJICHUS



Crpoenne atomoB. [Inanerapnas monens aroma. KBaHTOBBIM XapakTep MOTJIOMICHUS U
WCITyCKaHHs CBE€TAa aToOMaMu. JInHelyaTbie CIIEKTPHI.

OmneiTel Pe3epdopra.

CocraB atomHoro snapa. IIpoToH, HEHTpPOH U 3J€KTPOH. 3aKkoH OHHIITENWHA O
MPOMOPLUUOHAILHOCTY Macchl M 3Hepruu. Jledhekr Macc W SHEprusi CBSI3M ATOMHBIX SJEp.
PagunoaktuBHOCTh. [lepwon monypacmana. Aunbda-uznydenue. bera-uznyuenuwe. [amma-
u3iydeHue. SnepHele peakiuu. Mcrounuku sHeprun ConHua M 3Be3l. flnepHas 3HEpreTuka.
Dkonorudeckue mpodiemMbl pabOThl aTOMHBIX d3JeKTpocTaHuil. Jlo3umerpus. BrusiHue
PaANOAKTUBHBIX U3IyUYEHUHN Ha )KUBbIE OPTaHU3MBI.

Ctpoenue u 3Bo0OIUA BeesieHHoM

l'eouentpuueckass W reauoneHTpuuyeckass cucrembl wmupa. Dusnueckas mnpupona
HeOecHbix Ten ConneyHoil cucteMmbl. Ilpoucxoxnenne ConHeuHol cuctembl. Duznyeckas
npupoaa Connua u 38e31. Ctpoenue Beenennoit. Domtouus Beenennoit. ['nnore3a bosbiioro
B3pbIBA.

IIpumepHbIe TeMbI JJA00PATOPHBIX U MPAKTHYECKUX PadoT

1. Onpeoenenue kor¢hhuyuenma mpenus CKoabIHCEHUS.

2. Onpeoenenue yoenbHol MenioemKoCu.

3. Uszmepenue pabomsi u MOWHOCMU JIEKMPULECKO20 MOKA.

4. U3zmepeHue conpomuenerus.

HopmaTuBHO- IpaBoBbIe T0KYMEHTbI

o @enepanbHblii 3akoH Poccuiickoit @enepamnuu ot 29 nexadps 2012 r. Ne 279-03
«O0 oOpa3zoBanuu B Poccuiickoit denepanum»

e ®denepanbHbIN roCyAapCTBEHHBIN o0pa3oBaTenbHbBIN CTaHAapT
http://MuHOOpHAYKHU.pd/documents/336.

o [IlpumepHas oOcHOBHasg oOpa3oBaTeNbHAas MpOrpaMMa CpPEIHEro  OOIIEro
obpazoBanus (Omxobpena pemenueM ot 12 mast 2016 roxa. I[Ipotokon Ne2/16).

e [Ilporpammoit ans crapmeil mkonsl 10-11 xmacc 6a3oBwiii ypoBeHb .51
Msikuiies

e ba3ucHsbIi yueOHBIN T1aH 00111e00pa30BaATENHEHOTO YUPEKICHHUS.

KosmuecTBo yueOHBIX YacoB
2 yaca B Hezaemto, 70 4acoB B IO,

KoHTpoJib ypoBHs 00y4eHHOCTH.

Kontpons 3a pesynbraTaMu OOydeHHs OCYLIECTBISICTCA Yepe3 HCIOJIb30BaHHE
CJIEYIOIIMX BUAOB: TEKYIIUH, TEMATUUECKUH, UTOTOBBIA. IIpn 3TOM MCHONB3yIOTCS pa3inyHble
(bopMBbI KOHTPOJISI: KOHTPOJIbHASA paboTa, MpaKkTU4YecKasi KOHTPOJIbHas padoTa, caMOCTOATEIbHAs
pabota, mnaboparopHas pa0oTa, JOMAIlHAs IpakTH4Yeckas paboTa, TECT, YCTHBIH Ompoc,
BU3YyaJbHas MPOBEPKa, 3alUTa MPOEKTa.

[TpomerxyTouHas aTTecTalys MPOBOJAUTCS B COOTBETCTBHM C Y CTaBOM 00pa30BaTeIbLHOIO
yupexieHus B GpopMe IK3aMeHa.

Y4eOHO-MeTOAUYECKHUE TOCOOUS A YUNTeJIA

B coctaB y4eOHO-METOAMYECKOTO KOMIUIEKTa 1Mo 0a3oBomy Kypcy «®Pusumka» 10 kmacca
BXOJIAT:
—  yuebnuk I'.S.Mskumes, b.b.byxosnes, H.H.Corckuii «®Pu3uka» KiIacCHYecKHil Kypc.
10 knace» — Mocksa, [Ipocsemnienue, 2017 r..


http://минобрнауки.рф/documents/336

=

How

DJIeKTPOHHBbIE Y4eOHbIe TOCOOUs
http://www.metod-kopilka.ru Meroanueckast Konuika
http://fcior.edu.ruhttp://eor.edu.ru  ®enepanbHpiii  HEeHTp  UHPOPMALMOHHBIX
obpazoBarenbHbIX pecypcoB (OMC)
http://pedsovet.su I[Tenaroruueckoe cooOIIECTBO
http://school-collection.edu.ru Eaunas komiekiust u(pOBBIX 00pa3oBaTeIbHBIX

pecypcoB.


http://www.metod-kopilka.ru/
http://fcior.edu.ru/
http://eor.edu.ru/
http://pedsovet.su/
http://school-collection.edu.ru/

CucremMa OlEHKH JOCTH:KEHUS] NJAHMPYEMbIX Ppe3yJIbTATOB OCBOEHHSI OCHOBHOI
0o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

Cucrema OLIEHKH BKJIIOYAET IPOLEAYPbl BHYTPEHHEHN U BHEILIHEN OLIEHKH.
BHyTpeHHss OLIEHKAaBKIIIOYAET:

® CTapTOBYIO JUArHOCTHKY,

® TEKYLIYIO U TEMAaTHYECKYIO OLICHKY,

® BHYTPHILKOJIbHBI MOHUTOPUHI 00pa30BaTEIbHBIX JOCTUXKEHU,

® [IPOMEXYTOUYHYIO U UTOTOBYIO aTTECTALIMIO O0YUYaAIOIINXCS.

K BHemHuM nponenypaM OTHOCATCS:

L4 TOCyJapCTBECHHAA UTOroBasA arreCTalusi,
L4 HE3aBUCHMas OLICHKA Ka4yeCTBa O6pa30BaHI/I5[
L4 MOHHUTOPHUHI'OBBLIC HCCICIOBAHUH MYHUIUIIAJIBHOTO, PETrUOHAJIbHOI'O u

(benepaabHOro ypoBHEH.
KoMIiekcHbIN oIX0/1 K OLIEHKE 00pa30BaTelbHbIX JOCTUKEHUHN peanu3yercs myTeM

L4 OLCHKU TPECX I'pYyMIl pC3yJbTaTOB: NPCIMETHBIX, JUYHOCTHBIX, MCTAIIPCAMCETHBIX
(pel"y.]'IHTI/IBHHX, KOMMYHUKATHBHBIX U ITO3HABATCIIbHBIX YHHBCPCAJIbHBIX y‘IC6HLIX HCﬁCTBHﬁ);
L4 HCIIOJIb30BaHUA KOMIIJICKCA OHCHOYHBIX IIPpOOCAYP (CTapTOBOI‘/'I, TGKYH_IGI‘/‘I,

TEMaTUYEeCKOW, IPOMEKYTOYHOH) KaK OCHOBBI IS OLEHKH JHHAMUKH WHIHBHIYAITbHBIX
00pa30BaTeNbHBIX IOCTHKCHUH (MHAMBHIYaTBHOTO MIPOTPECCa) U IS UTOTOBOM OIICHKH;

. UCIIONIb30BaHUsl KOHTEKCTHOM HH(opMmanmu (00 0COOEHHOCTAX OOydaroluxcs,
YCIIOBUSX U TIpOIiecce OOyUeHUS ¥ Jp.) JUIsl MHTEPIPETAUN TIOJTYYEHHBIX PE3yJIbTATOB B IEIISIX
yIpaBJICHUS] KAYECTBOM 00pa30BaHUs;

o UCIIOJIB30BaHUSl  Pa3HOOOpPA3HbIX METOJIOB ©  (OpPM  OICHKH, B3aMMHO
JOTIOTHSIFOIIMX JIPYT Jpyra (CTaHIapTU3UPOBAHHBIX YCTHBIX U IMHCBMEHHBIX pa0OT, MPOCKTOB,
MPAKTUYECKUX PadOT, CAaMOOIIEHKHU, HAOTIOICHUS U Ip. ).

Cucrema OLEHKH JOCTHKEHHUSI IUIAHMPYEMBbIX Pe3yJbTATOB OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM IPOrPaMMbl OCHOBHOTI'0O 00111er0 00pa3oBaHus

Cucrema OLIEHKH BKJIIOYAET MPOLEAypbl BHYTPEHHEHN U BHELTHEHN OLEHKU.
BHyTpeHHs OLIEHKa BKIIIOYACT:

® CTapTOBYIO JUArHOCTHKY,

e TEKYLIYIO U TEMAaTHYECKYIO OLICHKY,

® BHYTPHILKOJbHBIH MOHUTOPUHT 00pa30BaTeIbHbBIX JOCTHKEHHH,

® [POMEXYTOUYHYIO U UTOTOBYIO aTTECTALIMIO O0YYAIOIINXCS.

K BHemHuM npornenypaM OTHOCATCS:

L4 ToCydJapCTBCHHAA UTOIrOBasA aTTeCTalusd,
L4 HC3aBUCHMas OIICHKA Ka4yCCTBa O6p8.30BaHI/I$I
L4 MOHUTOPHUHIOBBIC HUCCICIJOBAaHUN MYHUIUIIAJIBHOTO, PEruoHaJIbHOIO u

dbenepabHOTO YPOBHEI.
KoMriekcHbI MoIX0/ K OlIEHKEe 00pa30BaTeNbHBIX JOCTHIKEHUH peann3yercs myTeM

. OLICHKH TpPEX IPYIII Pe3yJbTaTOB: IMPEIMETHBIX, JIMYHOCTHBIX, METAIPEIMETHBIX
(peryisITUBHBIX, KOMMYHUKAaTUBHBIX U MIO3HABATEIbHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBUN);
o UCIIONIb30BAaHUsI KOMIUIEKCA OIICHOYHBIX TMpoluenyp (CTapToBOM, TeKylleH,

TEMaTHUYEeCKOH, IPOMEXKYTOYHOH) KaK OCHOBBI IS OIECHKA JUHAMUKH WHIWBHYaJTbHBIX
00pa3oBaTeNbHbIX JOCTHKCHUN (MHAUBHIyaIbHOTO MPOTpecca) U JIJIsl HTOrOBOM OLIEHKH;

° UCTIONIb30BaHUsl KOHTEKCTHOW wuH(opMmanmu (00 0COOEHHOCTAX OOydaroluxcs,
YCIIOBUSAX W TIPOIecce OOyUeHUS ¥ Jp.) JUTSl HHTEPIPETAUH TIOTYYSHHBIX PE3yJIbTaTOB B IEIISIX
yIpaBleHUs] Ka4eCTBOM 00pa30BaHUS;



J UCTIOJIb30BaHUSI  PAa3HOOOPA3HbIX METOJAOB U (OpPM  OIEHKH, B3aMMHO
JOTIONTHSIOMIMX APYT Apyra (CTaHIApTU3WPOBAHHBIX YCTHBIX M MUCBMEHHBIX Pa0OT, MPOEKTOB,
MPAKTUYECKUX PadOT, CAaMOOIIEHKHU, HAOTIOACHUS U Ip. ).



Bgenenne (1 yac)

KanennapHo-temMaTnyeckoe IJiaHHPOBaHNe
10 kaace (70 yacoB —2 yaca B HeJleJI10)

Ne | Mara Tema ypoka DJIeMEeHTBI CO/IePKAHUS TpeGoBannsi K ypOBHIO OcHOBHBbIE BHAbI JlomamHee
pasnaeJ MOATOTOBKH 00y4al0IIMXCs AeSiTeJIbHOCTH YYeHHKA (Ha 3ajJaHue
a/ypok YPOBHe y4eOHBIX AelCTBHIA)

a
1/1 Uro uzyvaer GpusuKa. UYt0 Takoe Hay4YHBIA METO, 3HATBH CMBICI IOHATHUI: PopMHUpOBATh YMEHUS Bgenennie
dusnvecKue SBICHHS. no3HaHus? YTo u Kak u3ydaer (bu3HYecKoe SIBICHHUE, TUIIOTE3A, IMOCTAaHOBKH IIeJIeH
HabmroneHust v OmbITHI. ¢dusuka. 3aKOH, TEOpHs, B3aUMOJICHCTBUE; | JESITEIbHOCTH, INIAHUPOBATH
['panuLbl TPUMEHUMOCTH BKJIaJ] POCCUIMCKUX U 3apYOEKHBIX | COOCTBEHHYIO AESITEIHLHOCTD
(U3HYECKUX 3aKOHOB. YYEHBIX B Pa3BUTHE (PUBUKHU. JUISL TOCTHYKEHUS TIOCTaBJICHHBIX
CoBpemeHHas KapTHUHA MUpa. YMeTh OTIIUYATh THIIOTE3EI OT 1eJIeH, pa3BUBATh CIIOCOOHOCTH
Hcnonb3oBanne GpU3HUECKUX HayYHBIX TEOPUIl; YMETh SICHO ¥ TOYHO M3JIaraTh CBOU
3HaHUUI MIPUBOJIUTH TPUMEPHI, MbIcu. [Tpon3zBoauTh
1 METOJIOB. MOKA3BIBAIONINE, YTO HAOIIOCHUS | U3MEPEHUS PUINICCKUX
Y DKCIIEPUMEHT SIBJISIIOTCS BeIMYUH. BEICKa3bpIBaTh
OCHOBOM JIJI51 BBIJIBMKCHUS THUIIOTE3BI I OOBICHEHUS
TUIIOTE3 U TEOPUI. HaOJIFOJaEMBIX SIBJICHUH.
IIpennaraTe MOJENN ABIECHUMN.
YKa3bIBaTh IpaHUILIbI
MIPUMEHUMOCTH (PU3UIECKUX
3aKOHOB.
Pazexn 1. Mexanuka (25 yaca)
Kunematuka (9 yacoB)
1/2 Mexanunueckoe nBrkeHuH. | OCHOBHAs 3a7]a4a MEXaHUKH. 3HATDH pa3IMUHBIE BUHI [IpencraBnsate Mmexanuveckoe | §1, 3,
Cucrtema oTcuera. Kunemaruka. Cucrema OTCU€TA. | pexaHHUYECKOTO JBUKEHNS, JIBIKEHUE TeJla YPAaBHEHUSIMU | 3aJlaHUE
MexaHndeckoe JBHKEHUE, (u3HYecKuil CMBICT TTOHATHS 3aBUCHUMOCTH KOOPAWHAT U ctp.14, 19
€rOBUbI 1 OTHOCUTEIHLHOCTb. CKOPOCTH; 3aKOHBI PABHOMEPHOTO | HPOCKIHl CKOPOCTH OT
1/3 Pasromeproe nBikenue | [IpsMonMHEHOE pABHOMEPHOE | mpsAMOIMHEHHOTO ABHIKEHHUS; BpeMeHH. [Ipeacrasnars §4, 3amanue
ten. CKOpOCTb. nBrkeHue. CKoOpocTh CKOPOCTH; CpeJIHEl CKOPOCTH, MeXaHu4yeckoe IBmxkenue tena | Crp.23
YpaBHeHI/IC PaBHOMEPHOI'O| paBHOMEPHOT'O JABHUKCHMA. HYTB, MTHOBEHHOM CKOPOCTH, YPAaBHEHUSA Fpa(l)I/IKaMI/I 3aBUCUMOCTH
JABMIKCHUA. Pemenne MNEPEMEIICHUE, KOOpJAUHATa IIpu 3aBUCUMOCTH CKOPOCTHU OT BPEMEHY KOOpAUHAT U HpOCKL{I/Iﬁ
3aaad. PAaBHOMCPHOM JABMKCHUU. npu HpHMOHHHCﬁHOM CKOpPOCTH OT BPpEMCHHU.
1/4 I'padpuxn I'paduku 3aBUCHMOCTH PaBHOIIEPEMEHHOM JIBHYKEHUH Ornpenenarb KOOPAUHATHI, Crtp.24-26
PSIMOJIMHEMHOTO CKOpOCTH, NTEPEMEILECHUS U MPOUJICHHBIN MTYTh, CKOPOCTh U




PaBHOMEPHOTO JBH)KCHUS.
Pemenue 3amau.

KOOpPAMHATHI OT BPEMEHU IIPU
paBHOMEPHOM JIBI>KeHUU. CBSI3b
MEXK]1y KHHEMAaTUYECKUMU
BEJIMYMHAMHU.

YMeThb CTPOUTH U YUTaTh rpaduku
PaBHOMEPHOTO MPSMOJIMHEHHOTO
JIBUYKEHMSI, UCII0JIb30BATh 3aKOH
CJIOEHHSI CKOPOCTEH IpU pPeLeHUY,

YCKOpEHHE TelIa 1o
YpaBHEHUSIM 3aBUCUMOCTHU
KOOPJIMHAT U TIPOCKITUH
CKOPOCTH OT BPEMEHHU.

1/5 CxopocTh 1Ipu MrHoBeHHast CKOPOCTb. 3aj1a4, pelmarh 3a7a4d Ha [Ipunobpectu onbIT pabOTHI B §6, cTp.28
HCPAaBHOMECPHOM CpGI[HSISI CKOpPOCTh. BGKTOpHBIe OIpPENEIIEHUE CKOPOCTH TEJIA U €r0 T'pyHri€e ¢ BbIIIOJIHCHUCM
IBUXKEHUH. MTHOBEHHAs! | BEJIMYMHBI U UX MPOEKIIHH. KOOPIMHATHI B JIFOOOH MOMEHT Pa3IUYHBIX COIIHMAIbHBIX
ckopocTb. CiioxeHue CnoxxeHue CKOpocTeH. BPEMEHH T10 33JaHHBIM Ha4aIbHBIM| POJICH.
CKOPOCTEHA. YCIIOBUSIM, IPUMEHATH ITOJTYYEHHbI]
1/6 [IpsimonuHeitHOE VYckopenue, e IMHUIIBI 3HAHMS [IPU PEIICHUH 3a1a4 §9, 10,
PaBHOYCKOPEHHOE n3mepenusi. CKopocTb npu cTp.4l.
JIBUKCHHE. MPSIMOJIMHETHOM
PaBHOYCKOPEHHOM JIBH)KCHUHU.
1/7 PaBrnomepHoe nBukenue | LleHTpocTpemutensHOE §15,
TOYKH IO OKPYKHOCTH. YCKOpEHHUE
1/8 KunemaTtuka abcomotHo | BpamarensHoe §16, cTp.61
TBEP/Oro Tela MOCTYMAaTeJIbHOE JBUYKEHUE.
Yrnosas ckopocts. Hacrora.
[Tepuon BpaiieHusl.
1/9 Pemenwne 3ana4 no teme | Pernenue 3amau 3amaun 1o
«KunemaTukay. TETPAIN.
1/10 Konrponsnas pabora Nel | Pemenue 3agau [ToBTOpEHN
«KnHemarukay. € TeOpuu
JAunamuka (8 uacos)
1/11 OcHoBHOe yTBepkaeHHE | UTO M3ydaeT TMHAMUKA. 3HATBH/IIOHUMATB CMBICIT H3mepsaTe maccy Tena. §18,19
MexaHuku. Cuna. Macca. | BzaumoneiictBue tein. Mepa MOHATUN «MHEPLHUAIbHAS U N3mepsTs cuitbl
Enunuiia maccol. WHEPIHUH Te. HEWHEpIUaIbHas cCUCTEMa B3aMMO/ICHCTBUS Tell.
1/12 [TepBeiii 3akon HetoToHa. | B3aumoneiictBue. Cuiia. CBsi3b | OTCUETA», «B3aUMOJECHCTBUEY, Beruncnars 3navenus cun no | §20, ctp.73
CHUJIBI U YCKOPEHHSI. «MHEPTHOCTBY, KAHEPIUD, W3BECTHBIM 3HAYCHHSIM MacC
1/13 Bropoii 3akon HpetoToHa. | 3aBUCUMOCTBH YCKOPEHHUSI OT «CHJIa», KYCKOPEHHEY, CMBICIT B3aUMOJEUCTBYIOINUX T€A U UX | §21,22,23

Tpernii 3akoH HproTOHA.

JEeHWCTBYIOIIEH criibl. Macca
tena. |l 3axon HerotoHa.
[IpuHIMI cynepno3unuu Cuil.
ITpumeps! npumenenus |1
3akoHa HeroTona. |1l 3axon

3akoHOB HploTOHa,
«TPAaBUTALIMOHHBIE CUIIBIY,
«BCEMHMPHOE TATOTEHUEY, «CHUJIA
TSKECTH, KYIPYTOCThY,
«zedopmanus», «KTpeHUEY;

YCKOpEHUI. BoIuncisaTh
3HAQ4YEHMS] YCKOPEHUH Tel 10
WU3BECTHBIM 3HAUYCHUSIM
JEUCTBYIOIIUX CHJT U MACC TEJl.
Breruncisate 3HaueHUsA




Hrrorona. CBoiicTBa Tell,
CBSI3aHHBIX TPETHHM 3aKOHOM.
[Tpumepsr nposiBnenus |l13axkona
B IIPUPO/IC.

CMBICJI BEJTMUUH «KECTKOCTbY,
«K03((HUIMEHT TPEHHs»; 3aKOH
I'yka.

YMers WLTIOCTPUPOBATH TOUKHU

YCKOPEHUH TEJI 110 U3BECTHBIM

3HAYCHUAM JACUCTBYIOLIUX CHII
U Macc Tell.

[IpuMeHATH 3aKOH BCEMUPHOI'O

YIOPYTOCTH.

CHJIBI YIIPYTOCTH.

0OBSCHSITH MponeCChbl UBMCHCHUA

ne(OpPMUPOBAHHOTO TeJa TI0

1/14 [TpuHIMn oTHOCUTENBHOCTUl [pUHIIMT TPUYUHHOCTH B IIPWIOKEHUS CUII, UX TATOTEHUS IPU pacueTax cuii u | §26.
["asmnes. MexaHuke. [IpuHnun HaIlpaBJICHUE, HAXOAUTh YCKOPEHUI
OTHOCHUTEJIBHOCTH. PaBHOACHUCTBYIONIYIO HECKOJIBKUX | B3aMMOAEHCTBYIOLIUX Tell.
1/15 Cuna TspKecTH U cuia 3aKOH BCEMUPHOI'O TATOTEHHUS. CUJI, pelaTh 3a7a4d Ha N3mepsaTh cuiibl §28, c1p.95.
BCEMHPHOI'O TAT'OTCHUS. ['paBuTaniMoHHast NOCTOSIHHAS. BBIMHCJIICHUEC CHUIL. B3aUMOJICHCTBHS TEIl.
YckopeHue cBOOOTHOTO BpruncnsaTe 3HaUeHUS CHII U
1a/IeHusl. YCKOPEHUH.
1/16 Bec. HeBecomocTsb. Bec. HeBecomocTs. §33, ctp.
106
1/17 Jedopmaruu 1 cuitsl DneKkTpoMaruuTHas npupoaa §34,
ynpyroctd. 3akoH ['yka. | cun ynpyroctu. Cuna ctp.109
ynpyrocti. 3akoH I'yka.
1/18 Cunel TpeHuUs. DneKTpOMarHuTHas pupoa §36,
JlaGopartopHas paboTa cw TpeHus. Cuna TpeHusl. crp.117.
Nel «3mepenue Tpenue nokosi, TpeHUE
K03 puLreHTa TpeHus nsxeHus. Koapduunent
CKOJIbYKEHUS» TPEHHUSL.
3akonwsl coxpanenus @ mexanuke (8 uacos)
1/19 Nmnynbe. 3akoH Ilepenaua 1BUKEHUS OT OJHOTO | 3HATH/MOHMMATDH CMbICT MOHATUH | [IpuMeHsTh 3aKk0H coxpaHeHus | §38
COXpaHEHHUs UMITYJIbCA. Tea Ipyromy npu «HUMITYJIbC TEIa», KUMITYJIbC HMITYJIbCA JJ11 BBIYUCTICHUS
B3auMojieiicTBuu. mmyinbc CHJIBD»; 3aKOHA COXPaHEHUS MU3MEHEHUIN CKOPOCTEH Tel Npu
Teja, UMITYJIbC CUCTEMBI UMITyJbCa, «paboTay, ux
1/20 Pemenne 3amag Ha 3akoH | Perienue 3a1a4 Ha 3aKOH «MEeXaHMUECKask SJHEPIHUs», CMBICT | B3auMojelcTBusIX. Beruucnats  §39, crp.129-
COXPAHEHHsI HMITyJIbCA. COXPAHEHHUS UMITyJIbCA MIOHATUS SHEPTUH, BUABI SHEPTHH U| paboTy CHII U U3MEHEHHUE 140
1/21 Mexanudeckas padbora Mexanudeckas pabora 3aKOHA COXPaHEHHS YHEPIUU KHHETUYECKOM dHEprun Tena.  §40, crp.134
UMOIIHOCTb CHUJIBI. MoriHocTs. Beipaxkenue YMeTb BbIUUCIATH U3MEHEHHE BoruncnsaTe NOTeHIUAIBHYIO
MOILIHOCTH 4Y€pPEe3 CUILy U UMITyJIbCa Tela MpH yAape o SHEPTUIO TEN B
CKOPOCTb. MOBEPXHOCTh, BEIYUCIATH paboTy, | IPaBUTALMOHHOM IIOJIE.
1/22 Kunernueckast sHeprus Kunernueckas sHeprusi. NOTCHIMATBHYIO M KUHETHYeCKYI0 | HaxoauTh moTeHunanbHy o §41, cTp.139
1/23 PaGora cunbl Tsbkectu 1 | PaGota cuinbl TsbkecTu. PaboTa SHEPTHUIO TEa, OTIUCHIBATD U OHEPTUIO YIIPYTO §43




KoncepBarusHubie cuibl. CBs3b
pabOThI CHITBI M1 H3MEHEHHSI
KHHETHYECKON YHEPTUH.

KUHETUYECKON U ITOTEHIINAILHON
SHEPTUU Teja MPU COBEPIICHUHN
paboThI, MPUMEHSTH TOJyYCHHbBIC

U3BECTHOM JieopMalvy U
xkecTkoctu Tena. [IpuMensTs
3aKOH COXpPaHCHUS

1/24 [TorennuanpHas sHeprus. | [loTeHnmanpHas SHEprusi. 3aKOH | 3HAHUSA M YMEHUS DU PEUICHUHM | MCXaHWYECKOW dHepruu npu  (§ 44, 45,
3aKOH COXpaHEHHUs COXpAaHEHUS SHEPTUHU B 3ajad4. pacuerax pe3yJbTaToB cTp.145, 148
JSHEPIUHU B MEXAHUKE. MEXAHHUKE. B3aUMOJICVCTBUI TEI
1/25 JlaGopaTtopHnas pabora Ne2.| [TpakTHueckoe u3ydeHue 3aKoHa rpaBUTAMOHHBIMU CUJIaMU U [ToBTOpEeHHE
«M3yueHue 3akoHa COXpaHEHUsI MEXaHUYECKOU CWJIaMHU yTIPYTOCTH. TeOpUU
COXpaHEHHUS SHEPrUU
MEXaHUYECKON IHEPTUNY.
1/26 Kontponbnas padora Ne2. | Korrposibnas padora [ToBTOpeHUE
«/lnnamuka. 3aKOHbI TEOpUU
COXpaHEHHUS B MEXaHUKE
Pasnen 2. OcHOBBI MOJIeKYJIAPHO-KHHeTHYecKOi Teopuu (10 yacoB)
OcHo6bl MONEKYNAPHO-KUHemuuecKkoi meopuu (8 yacos)
2127 OCHOBHBIE TIOJIOKEHUS OcHoBHble nonoxenuss MKT. 3HATH/MIOHUMATB CMBICIT Paznuuars OCHOBHBIE §53, cTp.179
MKT. OnbITHBIE TOATBEPKICHUS MMOHSTHH «BEIIECTBOY, KaTOM, MPU3HAKU MOJEJIEN CTPOCHUS
MKT. Pa3zmep «MoJteKynay, «1updys3us», ra3oB, )KUIKOCTEH U TBEPIABIX
Mmoutekyi.IlocTosiHHas «MEXMOJIEKYJISIPHBIE CUJIBDY, ten.Pemars 3a1auu ¢
ABoraapo. Yucno Monexyi. ocHoOBHBIE nonoxxeHust MKT, MPUMEHEHUEM OCHOBHOTO
2/28 BbpoyHoBckoe nBmxkeHue. |bpoyHoBckoe CTPOCHHE U CBOWMCTBA ra3oB, ypaBHEHUSI MOJICKYJISIPHO- §55, 56
Cuitbl B3aUMOJIEUCTBUS | ABMKeHUE.B3aumoneiictBue KUAKOCTEN U TBEPABIX TEI, KMHETHYECKOU TEOpUHU
MOJIEKYI. Mouiekyia. CTpoeHHe TBEpAbIX, CMBICT MOHATUHN «TeMIiepatypa», | razoB.Onpenensars napamerpsl
KHUJKUX U Ta3000pa3HbIX Tell. «a0coIoTHAs TEMIIEpaTypay, BEIllECTBA B ra3000pa3HOM
2129 OcuoBHoe ypaBHeHne MKT | CBsI3p JaBiieHUs cO cpemHeit CBA3b MEXKTY a0CONIOTHOM COCTOSIHUY Ha OCHOBaHWUU §57, ctp.192
KBaJPaTUIHON CKOPOCTHIO TEeMIIepaTypoH ra3a u CpeHen yYpaBHEHUS UJEATBHOTO rasa.
JIBUKCHHSI MOJICKYJI. KMHETUYECKOU dHEepruei [IpencraBasaTs rpapukaMu
2/30 Temneparypa. DHeprus Tennonepenaua. TemnnoBoe JABHKCHUS MOJICKYJI, OCHOBHOC HM30IIPOLECCHI. §59,60,
TETUIOBOTO BIKEHUS paBHOBecue. 3Mepenne ypaBHeHne MKT, ocHOBHOE cTp.203

MOJIEKYJI.

Temneparypbl. AGCONTIOTHAs
temneparypa. CooTHoIIeHHE
Mexy mkanou Lenscus n
KenbBuHa.

ypaBHeHue UI'; 3aBrucumocThb
MEXIY MaKpOCKOIIMYECKUMU
napametpamu (p, V, T),
XapaKTEepU3yIOLUIMMH COCTOSHHAE




2/31 VYpaBHeHUE COCTOSHUS AOcosroTHas Temmeparypa, rasa, CMbICJI 3aKOHOB bois — §63, ctp.211,
HJICATBHOIO Ta3a abCoTFOTHAS TEMITepaTypHAs Mapuorra, ['eii-JIroccaka u 213
mkana. COOTHOIIEHUE MEKTY [Taps.
mkanoi Lenscusa u KenbBuna. YMeTh 00BSCHATH (hru3ndecKue
CpenHsisi KHHETHUECKasi SHEPTUS | SIBJICHUS HA OCHOBE
JBUKEHUSI MOJIEKYJI. MPEICTABJICHUI O CTPOCHUU
BEIIECTBa, peliaTh 3a7aun Ha
ONpeJIeJICHUE Y1 CIIa MOJICKYJI,
KOJIMYECTBA BEIIECTBA, MACChl
BEILIECTBA U MACChI OJTHOM
MOJIEKYJIbI, OOBSICHSITh CBOHCTBA
ra3oB, KUJAKOCTEH, TBEPIbIX TEJ
HAa OCHOBE MX MOJIEKYJIIPHOTO
2132 ["a30BbIe 3aKOHBI TemnoBoe ABUKEHHE MOJIEKYI. CTPOSHIA, TIPUMEIATS § 65, cTp.
MOJTy4YEHHBIE 3HAHUS JIJIS
penieHns 3a71a4, yKa3bplBaTh 220,223
2/33 JlaGopaTtopHnas pabota 9KcnepHMf:HTaanaﬂ mpoBepka | PUYHHHO-CITEICTBEHHBIE CBA3H [ToBTOpEHME
Ne3 3akoHa ['eii-Jltoccaka MeX Ty (H3MIECKAMH TEopuu
«aKcnepHMeHTaanafl BEJIMYMHAMU, BBIUYUCIISTh
npoBepka sakoHa I'eii- CPEIHIOK KHHETHYECKYTO
Jroccakan SHEPTUI0 MOJIEKYJI IIPU U3BECTHOMN
2/34 Kontponsnas padora Ne3 | KorrposibHas padora Temmeparype. [ToBTOpeHUE
«OcHoBbl MKT» [reOpuu
B3aumnvie npeepawenun scuoxocmeit u 2azoe (2 uaca)

2/35 Hacsliennsiit nap. HacpiienHblil 1 HEHACHIIEHHBIN | 3HATH/MOHUMATDH CMBICI OHATHI «KUNeHUue», | U3mepsaTs §68, 69
JlaBnenue HacwinieHHOro | map. Kunenue. 3aBUCUMOCTh «HCTIapEHHEe», «[1apo00pa3oBaHUEY, BJIQ)KHOCTh Crp.227
napa. TEMIIEPATypPhl KUTICHUS OT «HAaCBIILEHHBIN Tap»,«OTHOCUTEIbHAS BO3/1yXa.

JTABJICHUSI. BIIQYKHOCTBY, «TAPIIHAIBHOE JaBJICHUEY,
2/36 BnaxHocTs Bo3ayxa [TapuuansHOE naBieHKE. YCTPOWCTBO Y MPUHIUI AEUCTBUSI TUTPOMETPA §70, cTp.
AOcoiroTHas ¥ OTHOCUTEIbHAS M IICUXpOMETpaA 234.

BJI&KHOCTh BO3/TyXa.
3aBHUCUMOCTE BIIQXKHOCTH OT
TEMIIEPATYPhI, CIIOCOOBI
OTpe/IeTICHUS BIIAXKHOCTH.

YMeTb onMCHIBaTh U OOBSICHITH NMPOLIECCHI
UCIIapEeHUs], KUIICHHUS U KOHICHCALUH,
00BSACHATH 3aBUCHMOCTb TEMIIEPATYPbI
KUIICHUS OT 1aBJICHUS,U3MEPSITh
OTHOCHUTEJIbHYIO BJIAKHOCTh BO3yXa




Pazoen 3. Ocnosvt mepmoounamuxu (8 uacos)

3/37 BuyTpennsis sneprusi. Baytpennss sueprusi. CriocoObt 3HATH/MIOHUMATH CMBICIT PaccuuteiBaTh komuectBo  [§73, cTp.245
M3MEPEHUS] BHYTPEHHEH SHEPTrUu. MOHSATUN «BHYTPEHHSIS TEIUIOTHI, HEOOXOIUMOMU ISt
BuyTpeHHsIst sHeprus uaeaibHOro SHEPTUNY, KKOJIUYECTBO OCYIIECTBICHUS 3aJaHHOTO
rasa. TEIJIOTBI», «yAeJIbHAs rpoiiecca ¢ Terionepeaayei,
3/38 Pabora B TepmoanHamuke. | Beraucienue paboTsl mpu TEIJIOEMKOCTh», POopMyITy JUISL OCYIIICCTBIICHUS §74, cTp.248.
u3ornporeccax. ['eomerpuyeckoe JUTSI BBIUMCIICHUS BHYTPEHHEH | Mpoliecca NpeBpalleHust
TOJIKOBaHHE PaOOTBHI. SHEpPruu, rpapuuecKuii BEIIIECTBA U3 OJTHOTO
3/39 KonuuecTBo TEMIOTHI. KonnuectBo Teminotsl. Y aenpHas CIOCcO0 BBIYMCIICHUS PA0OTHI | arperaTHOrO COCTOSIHHS B §76
YpaBHEHHE TEIIOBOTO TEIUIOTa NapooOpa3oBaHus. Y IesibHas | Ta3a,CMbICII IICPBOT'O 3aKOHA Apyroe. PaccunThiBath
OayraHca. TeruioTa riaBieHus. TermioéMKoCTb. TEPMOJANHAMHUKH, U3MEHCHUS BHYTPEHHEN
3/40 Pemenue 3anau Ha Pemenue 3anad Ha ypaBHEHUE (GopMyIHpOBKY IIEPBOTO SHEPIUH Tel, paboTy u §77,
YpaBHEHHUE TEIIOBOI0O TEIJIOBOTO OaslaHca 3aKOHa TCPMOJMHAMUKHA IJIA | IIEPEAAHHOC KOJIMICCTBO cTp.256
Gastanca U30IPOIECCOB,CMBICIT TEIUIOTHl HA OCHOBAaHUU
3/41 [TepBrrit 3aKoH [TepBbIit 3aKOH TEPMOTMHAMHUKH. BTOPOI'0 3aKOHA [IEPBOrO 3aKOHA §78, 81,
TepMoauHaMuKd. Bropoii | [ToHsATHE HEOOPATUMOTO IIpoLECcCa. TEPMOJMHAMHUKH,YCTPOHCTBO | TepMOAMHAMUKH. OOBICHATE | c1p.259.
3aKOH TEPMOAUHAMUKU BTopoii 3aKOH TepMOJIMHAMUKH. ¥ TIPUHIIAIT JICHCTBUS HPUHIIATIBL ICHCTBUS
3/42 [Ipuntun neicTBUs u [TpuHuMn nedcTBUS TETUIOBBIX TCIIOBOI'O ABHTraTECIIA, TETUIOBBIX MAIIHH. Y METh §82, ctp.
KIIJI TemioBeIX nBurareseii. Poip X010 uiIbHUKA. (Gopmyity 115 BEIYMCIEHUS] BCCTH IHAJIOT, BBICTYIIUBATL | 273
JIBUTATEJIEH. KIIJI TenmoBoro aBUTaTes. KIIA. MHCHHEC OIIIIOHCHTA,
MaxkcumaibsHoe 3Hauenue KITJ| Ymerbpemate 3a1a4uu ¢ y4acTBOBATh B TUCKYCCHUSX,
TEIUIOBBIX JIBUTATENEH. BBIUMCIICHHEM KOJIHUYECTBA OTKPBITO BBIpaXaTh U
3/43 Pemenue 3amay mo teme Pemenue 3amau mo teMe « OCHOBEI TEIIOTHI, pabOTHI U OTCTanmBaTh CBOIO TOYKY 3agaun B
«OCHOBBI TEPMOJUHAMUKI M3MEHEHHS BHYTPEHHEH 3peHu. TeTpau
TEPMOIUHAMHKI SHEPTHH ra3a, BEIYUCIATH
3/144 KontponbHast pabota Ne 4 na| Kontposbhas pabora Ne 4 Ha Temy KIIJT rennioBbix nuratene. [ToBTOpEeHN
reMy «OCHOBBI «OCHOBBI TEPMOAUHAMUKI € Teopuu
TePMOTMHAMUKI)
Paznen 4. OcHOBBI dJIeKTPOAUHAMUKH (24 yaca)
Inekmpocmamuxka (10 uacos)
4/45 Bapsin. 3aKOH COXpaHEHUs DNeKTpUYeCKUit 3apsy, 1Ba 3HaAKa 3HATBH/MOHUMATH CMBICT GU3UUYECKUX | BBIUUCIATH CHUITBI §84, cTp.281
Bapsiia. 3aps/I0B. DJIEMEHTAPHBIN 3apsijl. BEJIMYUH: «JICKTPUUECKHUH 3apsiy, B3aUMOJICHCTBUS
DneKkTpu3anus Tel. «ONIEMEHTAPHBIN ANEKTPUICCKUI TOYCYHBIX
4/46 3akoH Kyrona. 3amMKHyTas cucreMa. 3aKOH 3apsiy»; CMBICH 3aKOHA COXPAHEHUS AIEKTPUICCKUX §85, cTp.285




COXpaHCHUA JICKTPHUICCKOIr'0 3apsaa.

3apsjaa, (bH3H“I€CKHfI CMBICJI 3aKOHa

3apsA10B. Brerancaars

Omneitel Kynona. Bzaumopeiicrsue Kyiona u rpanunel ero HaIPSKEHHOCTD
ANEKTPUUYECKUX 3apsAI0B. 3aKOH IPUMEHUMOCTH, CMBICIT TOHSTUN ANEKTPUYECKOTO
Kynona — ocHOBHOI1 3aK0H «MaTepus», «BEIIECTBOY, IIOJIE, TOJISI TOYEYHOTO
anekTpocratuku. Equnuia HANPSHKEHHOCTU CUIIOBBIX JIMHUM ANEKTPUYECKOTO
WIEKTPHHUECKOTO 3apsijia. 3JEKTPUUYECKOTO TOJIA, 3apsiga. Beraucnsats
4147 DIIEKTPUUYECKOE TTOJIE. DnekTpuyeckoe nojie. OCHOBHBIE SHEPreTUYECKON XapaKTepUCTUKU MMOTCHIIN A $88-89,
HanpsokeHHOCTD CBOMCTBA 3JEKTPUUYECKOTO TOJIS. ANEKTPOCTATUYECKOTO OIS, CMBICIT ANEKTPUYECKOTO cTp.294, 297
HanpsikeHHOCTD 3J€KTPUUYECKOTo BEJIMUMHBI «3JIEKTPUYECKasi EMKOCTbY», | MOJIS OJJHOTO U
nioJisi. CUJI0BBIC JIMHUU TOJIS (hM3HYECKUX BEIIMYUH «ITOTCHIIHAI, HECKOJIBKUX
4/48 [Tone ToyeuHoro 3apsna, Onuopoanoe noJie. [lone Toueunoro «paboTa >MEKTPUIECKOro MOJIs TOYEYHBIX §90, ctp. 302
cdepsl. [Tpuanmn 3apsna, cepst punuun YMeTb 00BACHATH ITpoLECC JNIEKTPUYECKUX
CYIIEPIIO3UIIHH. CYHEPIO3ULMHU TIOJIEH. ANEKTPU3ALNU TEJN, BEIUUCIATH CUITY 3apsaoB. Beruncnsath
4/49 [ToTeHmanbHas YHEPTUS Pabota npu nmepemMenieHnu 3apsia B KYJIOHOBCKOT'O B3aUMOJCHUCTBUS, SHEPIUIO §93, cTp. 310
3apspkeHHOro tena B D11 OJHOPOJAHOM DJICKTPOCTATHUYCCKOM IPUMCHATD HIPU PCIICHUHM 3a/la4 3aKOH | 3JICKTPUYICCKOTO
1oJje. HOTGHHI/IaJII)HaH SHEPrUs MoJIA COXPAaHCHUA SJICKTPUICCKOr'o 3apsdaaa, I1OJIA 3apsAKCHHOT'O
4/50 [Torenmman. PasHocTh [Morenunan nois. [Torenuuman. Pasnocts | 3aKOH KyJsioHa, onpenesnaTh BEIMYUHY | KOHIEHCATOPA. §94, cTp.313
IMOTEHIIUAJIOB. MOTEHIIUAJIOB. 1 HallpaBJICHUEC HAITPAKCHHOCTHU
3JEKTPUYECKOTO MOJISI TOYEUHOTO
4/51 CBs3p Mexy CBs13b MEXly HaNPsSKEHHOCTBIO U 3apsia, IPHMEHSTH TPHHIIHT §95, c1p.320
HANPSDKEHHOCTHIO | Pa3HOCTHIO MTOTEHIIHAJIOB. CYTIEPTIOBHIIHM SITEKTPUHECKHX TOTel /s
Pa3HOCTHIO MOTEHIMANIOB. | DKBUIOTEHIIMAIBHAS TTIOBEPXHOCTb. PACUETA HATISIKCHHOCTH, BHIUHCIIATH
OKBHNOTEHIMATBHEIE paboTy MoJis U MOTEHIUAI OIS
ITOBCPXHOCTH TOYEUHOTO 3apsJia, BEIYUCIATh EMKOCTh
4/52 Pemenne 3amau nmo reme Brruucnenue xapakTepucTuk IITOCKOTO KOH/IEHCATOPA, §96, 3amaun B
«[ToTeHnuanbHas SHEPTUS. | SIEKTPUUECKOTO MO NPHMEHSTh MOy YEHHbIE SHAHHS 1 TeTpaau
Pa3HOCTh MOTEHIHATIOBY YMEHHUS TIpH pETIeHAN
4/53 DNEKTPOEMKOCTb. DnexTpuyueckas EMKOCTb IIPOBOJIHUKA. SKCTTEPHMEHTATBHBIX, IPadHIECKIX, §97, ctp.329
Konnencarop. Konpaencarop. Bunbl KOHIEHCATOPOB. KaYeCTBEHHBIX 1 PACUETHBIX 3a/[a4.
EMKOCTh MJI0CKOTO KOHJEHCATOpa.
4/54 DOHeprus 3apsHKEHHOTO DHeprusi 3apspKeHHOTO0 KOHEHCATOPa. §98, ctp.330
KOHJICHCATOpa [IpuMeHeHne KOHJIEHCATOPOB.
3aKkonvl NOCMOAHHO20 MOKa (8 uacos)
4/55 OnexTpuueckuid Tok. Cuiia | DIeKTpUYEeCKUH TOK. Y CIIOBHS 3HATBH/MIOHMMATB CMBICIT IOHATUN BeinonnsaTte §100,
TOKa CYIIECTBOBAHUS JIEKTPUUECKOTO «QIIEKTPUYECKUHN TOK», «HUCTOYHUK pacyeTsl Cuil ctp.334
toka. Cuia Toka. [[eficTBue ToKa. TOKAy, YCIOBUSI CYIIECTBO-BaHUS TOKOB U




4/56 3akon Oma 11 yyacTka Conporusnenue. 3akon Oma aJist 3JIEKTPUYECKOI0 TOKA; CMbBICIT BEJIMYMH HanpsH>KEHUN Ha §101, ctp.
uenu. ConpoTuBIIeHHE ydacTtka 1enu. Enunuia «CHJIa TOKa», «HATMPSKEHUE». CMBICIT yJacTKax 337
COTIPOTHUBIICHUS, YACIbHOE 3akoHa OMa JJI yJacTKa 1eMu, yMETh ANEKTPUICCKUX
COIIPOTUBIICHHUE. OIIPEACIIATH COIPOTUBIIEHUE uenen. M3mepAars
MIPOBOJIHUKOB, OPMYITY 3aBUCUMOCTH MOIIIHOCTH
COMPOTHUBIICHHUS ITPOBOIHUKA OT €r0 AIEKTPUUYECKOTO
T€OMETPUUYECKHUX Pa3MepOB U poja Toka. 3mepsTh
4/57 DIEKTPUUYECKUE LIETIH. [TocnenoBarenbHOE U MapaJLIEIBbHOE BEIIECTBA, U3 KOTOPOTO OH U3TOTOBJIEH, O/Cu §102, cTp.
[TocnenoBarensHOE U COCIMHEHHE MPOBOIHUKOB. 3aKOHOMEPHOCTH B IIETISIX C BHYTpEHHEE 340
MapajuieIbHOE COeTUHEHNE | 3aKOHOMEPHOCTH B LETISAX C MOCJIEIOBATEIBHBIM U IMapajuIeIbHBIM COMPOTHUBIICHUE
IMPOBOTHUKOB. MOCJIC0BATEIbHBIM U HapalICIbHBIM | COEAUHEHUEM IIPOBOJHUKOB, CMBICII HMCTOYHHMKA TOKA.
CO€JIMHEHHEM MPOBOIHUKOB. MOHSITHIA «MOITHOCTBH TOKa», «paboTa
4/58 Permenue 3agay Ha 3aK0H BelunciieHne CUIIbI TOKA, HANPSDKEHUS | TOKa», GopMyIupoBKy 3akoHa Oma s §103,
OMa u coeTMHeHNE Y CONIPOTHUBIICHUS B LIETISIX MOJIHOM 1eTH, TUTAaHUPOBATh cTp.342
IMPOBOTHUKOB. 9KCIIEPUMEHT U BBIMOIHITh U3MEPEHUS U
4/59 Pabora 1 MOIIHOCTE PaGora Toka. 3akon J[xoyist — Jlenna. | BBIYUCICHHUS. §104,
IMOCTOSIHHOTO TOKA. MomHocTh TOKa. Ymern CO6I/IpaTB QJICKTPHUYCCKUC LICIIN C CTp.345
4/60 SJIC. Hcrounnk Toka. CTOpOHHHE CHJIBI. IOCICAOBATCIIbHBIM M TIAPAJITICTIEHBIM §105, 106,
3axon Oma aJis MOTHOM [Ipupona croponnux cui. DJC. COCTMHCHUCM IIPOBOJIHUKOB, IIPUMCHATH cTp.350
LEeTH. 3axon Oma 11 MOJIHOH IIETH. pu pCHICHNUM 3aJ1a4 3aKOHbI
4/61 UlabopaTtopHuas padota Ne4. | [Ipaktuueckoe nsmepenne IJC u IIOCJIENOBATEIBHOTO U TIapAJLICIIBHOTO yp.19
«M3mepenne D/1C n BHYTPEHHETO CONPOTHUBIICHUS COCMHCHNUA TIDOBOTHUKOB, pEIIaTh (5,9,10).
BHYTPEHHEr0 HCTOYHHKA TOKA 3a/1auv ¢ IpUMeHeHneM 3akoHa Oma 1
COMPOTHBIICHNUS HCTOUYHNKA y4acTKa I[N U TOJIHOM IIENH; YMETh
TOKa. OTpeAeNsATh PadOTy U MOIIHOCTh
4/62 Konrtponsnas padora Ne 5. | KonrposnbHas pabora Ha Temy SJICKTPHICCKOTO TOKA IIPH ITApAIICIEHOM
«3aKOHBI TOCTOSTHHOTO «3aKOHBI TOCTOSTHHOTO TOKay. H IIOCICAOBATCIEHOM COCANHCHUH
TOKaY. MPOBOJHUKOB, M3MepsATh DJ1C u
BHYTPEHHEE COMPOTUBIEHNE UCTOUHHUKA
TOKa, 3HaTh (POPMYIUPOBKY 3akoHa Oma
IJIA IIOJIHOH 1IEIIH.
Inekmpuueckuil mok ¢ paziuunvix cpeoax (6 uacos)
4/63 DJIEKTpUYecKas [IpoBOIHUKY 3IEKTPUUECKOTO TOKA. 3HaTh 3HaYCHHUE CBEPXIPOBOAHUKOB| Vcnonb30BaTh §108
MPOBOAUMOCTD pa3nuyHbiX | [Ipupoja 3JIeKTpruecKoro Toka B METaJUIaX. | B COBPEMEHHBIX TEXHOJIOTHSX, 3HAHUS 00




BemiecTs. [IpoBogumocTh YMeTb 00BSACHATH IPUPOTY AIEKTPUYECKOM
METaJIJIOB. JIEKTPUYECKOr0 TOKA B METaJlJIaX, | TOKE B
4/64 3aBHCUMOCTD 3aBHCHMOCTB COIPOTHBIICHHS METAJUIOB OT | 3HaTh/ HOHUMATh OCHOBBI Ppa3IMYHBIX §109,
COIIPOTHBIIEHUS POBOJIHUKA| TeMIepaTypbl. CBEpXIIPOBOANMOCTE. AJIEKTPOHHON TEOPUH, YMETh cpenax B cTp.361
0T TEMIEPATYPHI. OOBSACHATH NPUYNHY YBEIUYCHUS MOBCEIHEBHOM
4/65 Tox B MOJIyIIPOBOIHUKAX. [TonynpoBOAHUKH, UX CTPOCHHE. COMPOTHUBIICHUS METAJIJIOB C POCTOM | SKM3HU ISt §110,
DJIEKTPOHHAS M JBIPOYHAS IIPOBOJAUMOCTE. | TEMIIEPATYPhI, ONUCHIBATEL U o0ecrnieuyeHus
4/66 DJIEKTPUUYECKUN TOK B TepModIeKTpOHHAS IMUCCHSI. OOBACHSATH YCIIOBHSI U IIPOLIECC Oe3omacHoCTH §112
BaKyyMe. DJIEKTPOHHO- OHOCTOPOHHSISI TPOBOJUMOCTH. J(1o. HPOTCKaHMUs 3JICKTPUICCKOIO pu 00palIeHnH ¢
iTyueBas TpyOKa. DJeKTPOHHO-Ty4eBas TpyOKa. pasps/ia B 1IOJIYIIPOBOIHHKAX, npubopamu u
4/67 DIIEKTPUUECKHUI TOK B PactBOpBI 1 pacmiaBbl 3JEKTPOIUTOB. BaKyyMe, XKHUAKOCTH, ra3ax, 3aKOHbI | TCXHHYCCKUMHU §113, ctp. 379
PKUIKOCTSIX. 3aKOH Onekrponu3. 3akoH Dapanes. ®apagesi, IPOLECC MCKTPOIN3A U | YCTPOHCTBAMH,
DIIEKTPOIIN3A. €ro TeXHUYEeCKOe MPUMEHEHHUE. IUISL COXPaHEeHHS
4/68 DIIEKTPUYECKHM TOK B razax.| DJIeKTpuyecKuil pa3psa B raze. Monuzauus 3A0pOBbA U §114
HecamocrosTenbHbli 1 ra3a. [IpoBoquMocTs ra3os. OO0 ICHHS
CaMOCTOSATENIbHBIN pa3psabl. | HecaMocTosTenbHbli pa3psa. Buab HOpM
CaMOCTOSITEIIBHOTO JIEKTPUYECKOTO 9KOJIOrHICCKOro
paspsiza. MOBEJICHUS B
OKpY KaroIen
cpene.

Pe3eps 2 yaca
HUTOI'O 68 yacos

PaGouyas nporpamma

no ¢pusuke B 11 kiaacce k yueOHuxky Msaxumes I'.51
(ba3oBbIii YpOBeHb)
IHosicHuTeAbHAA 3aNIMCKA

MaTepI/Ia.HBI JJIA pa60q6171 nporpaMmbl COCTABJICHBI HA OCHOBC!

(benepalbHOr0 KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHJapTa 00IIero o0pa3oBaHusl,

MIPUMEPHOM MPOTpaMMBI TI0 (PU3KMKe OCHOBHOTO 0011ero oopa3oBanus (cocraputenu: 0. U. Jluk, B. A. Koposun)
(benepabHOTO MepeyHsT yueOHUKOB, PEKOMEHIOBaHHBIX MHUHHCTEpCTBOM 00pa3oBanus Poccuiickoii denepamnuu K CIOIB30BaHUIO B 00pa30BaTeIbHOM
npoiiecce B 001eo0pazoBaTenbHbIX yupexaeHusax Ha 2020-2021 yueOusblii rog,



e C y4yeTOM TpeOOBaHUU K OCHAILEHHIO 00pa30BaTENBLHOTO IMPOLECCa B COOTBETCTBHM C COJEP)KaHUEM HAIMOJHEHUS YYEOHBIX MPEIMETOB KOMIIOHEHTA
roCyJIapCTBEHHOIO CTaHAapTa 001ero oopa3oBaHus,
e aBTopckoil mporpammbl «®u3zuka, 10 — 11», aBt. I'. . Msxues.
Pabouass mporpamma COJIEHCTBYET COXpPaHEHHMIO €AMHOrO 00pa3oBaTEIbHOIO MPOCTPAHCTBA, HE CKOBBIBAs TBOPUYECKONW WHUIMATHBBI YUUTEIS,
MPEAOCTABIIACT LIMPOKUE BOZMOXKHOCTH JIJIsl pealiu3allii Pa3IM4HbIX MOJIX0/I0B K MOCTPOCHHIO YUeOHOTO Kypca.
du3rkKa Kak Hayka 0 HauboJee OOIIMX 3aKOHAX MPUPO/IbL, BHICTYIIAs B KAUeCTBE y4eOHOTrO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA B CUCTEMY
3HaHUU 00 OkpykatomeM mupe. OHa pPACKpPBIBAET pPOJIb HAYKH B SKOHOMHYECKOM M KYJBTYPHOM Pa3BUTHH OOIIECTBA, CHOCOOCTBYET (OPMUPOBAHHIO

COBPEMEHHOr0 HAyYHOI'0 MUPOBO33peHus. [l pemieHus 3a1a4 GOpMUPOBAHUSI OCHOB HAy4YHOTO MUPOBO33PEHUS, Pa3BUTHUSI HHTEIJICKTYaIbHBIX CIOCOOHOCTEM

Y TI03HABATEIIbHBIX WHTEPECOB IIKOJBHUKOB B MPOIEcCe U3YYCHUS (DU3MKKM OCHOBHOE BHHMAHHUE CIIEIYET yACIATh HE Mepeaade CyMMBI TOTOBBIX 3HAHHMIA, a

3HAKOMCTBY C METOJaMH HAay4YHOT'O MMO3HAHHUS OKPY>KAIOIIEr0o MUPA, OCTAHOBKE MpoOieM, TPeOYIONINX OT YUYaIUXCs CaMOCTOSATEIbHON IEATEIbHOCTH 10 UX

pazpermennto. O3HaKOMJICHHE MIKOJLHUKOB C METOJAMH HAYYHOTO IMO3HAHUS MPEIIOIaraeTcs MPOBOJAUTh IPH U3YUCHUH BCEX Pa3feiioB Kypca (U3UKH, a HE

TOJIBKO MIPH U3YUYEHHH CIIEIUANBHOTO pazaena « PU3nuka U METOIbl HAYYHOTO TIO3HAHUSI.

I'ymanutapHoe 3HaueHHE (PU3MKH KaK COCTABHOM YacTH OOIIEro 0Opa3oBaHHHM COCTOHMT B TOM, YTO OHA BOOPYKAET MIKOJIbHHUKA HAYUHBLIM MEHO0OM

NO3HAHUA, TIO3BOJISIOUINM 0JTy4aTh 0ObEKTUBHbBIC 3HAHUS 00 OKPY’KaIoIIeM MUpE.

3Hanne (PU3NIECKUX 3aKOHOB HEOOXOMMO ISl U3YYCHUS XUMUH, OHOJIoTHH, (pr3ndeckoi reorpaduu, rexnomoruu, ObBX.
Kypc ¢usuku B nannoii paboueit mporpamMmme cpeaHero (IOJHOro) o01ero oopa3oBaHus CTPYKTYPUPYETCS HA OCHOBE (PM3NYECKUX TEOPHii: MEXaHHKA,

MoJIeKyJIsipHas (PU3HKa, SJICKTPOANHAMUKA, SJIEKTPOMArHUTHBIE KOJIeOaHUs U BOJIHBI, KBAHTOBas (PU3HKA.

OcobeHHocThIO TTpeIMeTa «(hU3uKa» B y4eOHOM IIaHe 00pa30BaTEIbHOM MIKOJIBI SIBISETCS U TOT (PAKT, UTO OBJIAJICHUE OCHOBHBIMHU (PM3HUYECKUMU

MOHATHSIMH U 3aKOHaMHU Ha 6230BOM YPOBHE CTaI0 HEOOXOJUMBIM MPAKTHUYECKH KaKJOMY Y€JIOBEKY B COBPEMEHHOMN KHU3HU.

HN3yuyenue ¢pusznku B cpeaHuX (MOJHBIX) 00Pa30BaTe/ILHbIX YUPEKIeHUsIX HA 0230BOM YPOBHE HANPABJIEHO HA JOCTHKEHHE CJIeAYIOINX 1eJieii:

e o0ceoeHue 3HaHuill 0 PyHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX W MPHUHIIMIAX, JIEKAIIUX B OCHOBE COBPEMEHHON (M3MYECKOW KapTHHBI MHpa; Hauboee
BA)KHBIX OTKPBITHSAX B 007aCTH (PU3UKHU, OKA3ABIIUX OMPE/IEIAIONIee BIUSIHUE Ha PA3BUTHE TEXHUKHU M TEXHOJIOTHH; METO/IaX HAYYHOTO MTO3HAHUS TIPUPOJIBI;

e 0861adeHue yMeHUAMU TIPOBOJIUTh HAONIOACHUS, TJIAHUPOBATh W BBIMOJIHATH JKCIIEPUMEHTHI, BBIIBUTATh TUIIOTE3bl M CTPOUTH MOJEIH, MPUMEHSTH
MOJTy4YEHHBIE 3HAHUS M0 (HU3HKE 1 OOBSICHEHUS pa3HOOOpa3HbIX (PU3NUECKUX SBICHUN U CBOWCTB BEIIECTB; MPAKTUYECKOTO MCTIOIB30BAHUS (DU3UUECKUX
3HaHWI; OIICHUBAThH JOCTOBEPHOCTh €CTECTBEHHOHAYUYHON HH(MOpMAIUK;

e pa3zéumue TO3HABATEIILHBIX MHTEPECOB, MHTEIJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mporiecce MpuoOpeTeHus 3HAHWW U YMEHHMHA MO (PU3MKE C
WCIOJIb30BaHUEM PA3IMYHBIX HCTOYHUKOB HH(OPMAIIMU U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI;

e gochumanue yOSKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUSI 3aKOHOB IMPUPOJBI; WCIOIH30BAHUS OCTIKCHUH (DU3WKKM Ha OJIaro pa3BUTHS YEIIOBEUECKOU
[IMBUIIM3AIMU; HEOOXOIMMOCTH COTPYJHUYECTBA B MPOIIECCE COBMECTHOTO BBHITIOJHEHHS 33J]1a4, YBAKUTEIBHOTO OTHOIIEHUS K MHEHHUIO OIIMOHEHTa MPHU
00CyXIeHIU TIPOOJIEM €CTECTBEHHOHAYYHOT'O COJEP’KaHMsI; TOTOBHOCTH K MOPaTbHO-ITHYECKOW OIEHKE WCIOJIb30BAHUS HAYYHBIX JOCTH)KCHHM, UyBCTBA
OTBETCTBEHHOCTH 32 3aIlUTY OKPY>KAIOIIEH CPEebL;

e HCHOJb30BAHUHE TPHOOPETEHHbLIX 3HAHUI M YMEHW 71 pelIeHUs MPAKTUYECKUX 3a7ad TOBCEAHEBHOW >KM3HH, oOOecreueHus: O0e30MacHOCTH
cOOCTBEHHOM JKU3HU, PAIMOHATILHOTO TPUPOOIIOIH30BAHUS U OXPAHBI OKPYKAIOIIEH CPEJIbI.

PabGovas mporpamma mpemycMarpuBaeT (GOPMUPOBAHHUE Y IMIKOJBHUKOB OOIICYUYeOHBIX YMEHHI W HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JIEATETLHOCTH H

KITFOUEBBIX KOMIETeHIMNA. [IpropureraMmu Ajisi MKOJBLHOTO Kypca (PU3UKH Ha 3Tare CPEeIHETOo (TMIOTHOT0) 00IIero 00pa3oBaHust SBISIOTCS:

llo3nasamenvras oeamenbHOCMb:



. HCIIOJIB30BAHUE [JId IIO3HAHHUA OKPYXKAKIIECro MHpa pa3iudHbIX CECTCCTBCHHOHAYYHBIX MCETOOOB: Ha6J'IIO,I[€HI/Ie, HN3MCPCHUC,
SKCIICPUMCHT, MOACTIUPOBAHUC,

o dbopMUpOBaHHE YMEHHI pa3nuyaTh GaKThl, TUIIOTE3bI, IPUYHHEI, CIIEJACTBHS, JOKA3aTEIIbCTBA, 3aKOHBI, TCOPUH;
o OBJIQJICHHE aJICKBAaTHBIMU CIIOCOOAMU PEIICHHS TEOPETUICCKUX M SKCIIEPUMEHTAIBHBIX 33]1a4;
o MpUOOpPETEHUE OMbBITA BBIABMIKEHUS THUIOTE3 IS OOBSICHEHUS M3BECTHBIX (DAKTOB M DKCIIEPUMEHTAIBLHON MPOBEPKH BBIIBUTAEMBIX

THUITIOTC3.

HugopmayuonHo-KOMMYHUKAMUBHAS 0eAmMeNbHOCTb .
. BJIaJICHHE MOHOJIOTMYECKON M JUAIOTH4YecKoil peubto. CrocoOHOCTh MOHMMATh TOYKY 3pEeHHs coOeceHMKa M TpU3HaBaTh MPaBO Ha
WHOE MHEHHUE;

. UCIIOJIB30BaHUE JUISl PEIICHHS MTO3HABATEIBHBIX 1 KOMMYHUKATHBHBIX 33/1a4 Pa3JIMYHBIX UCTOYHUKOB HH(DOpMAIUH.
Pegpnexcusnas deasmenvrnocmo:
. BJIQJICHYE HABBIKAMH KOHTPOJISL M OLIEHKH CBOCH JIEATEIIBHOCTH, YMEHUEM MPEABUICTH BOZMOXKHBIE PE3YJIbTAThl CBOUX JICHCTBUI:
. OpraHmu3anys y4eOHOH IesTeTbHOCTH: TIOCTAHOBKA IICJTH, TUIAHWPOBAHUE, ONIPEICIICHIE ONTUMAIBHOTO COOTHOIIICHHUS TSI M CPEJICTB.

MecTo npegMera B yueOHOM ILIaHe
®denepanbHblil 0a3uCHBINA yueOHBIN MaH Ui 00pa3oBaTeNbHbIX yupexaeHuit Poccuiickoit ®@enepanuu oTBOAUT 4 yaca B HEJEIIO Ul 0043aTelbHOTO
n3ydeHus GU3MKU Ha 6a30BOM ypOBHE CTYIIEHU CpeaHEro (MmoyiHoro) odmero oopazoBanus. B Tom uucne B X u XI kiaccax mo 2 y4eOHBIX Yaca B Hepeno. B
JaHHOM paOoueil mporpamme Ha u3ydyeHue ¢pu3uku B 11 kiacce oTBOAUTCS 2 Yaca B HEZENI0, U3 pacuéra 33 yyeOHble Helenu — 66 4acoB B ro/l.

TPEBOBAHMUS K YPOBHIO
HOAI'OTOBKMU BbIITYCKHHUKOB

OOs3aTenbHbIE pe3yibTaThl H3ydeHUs Kypca «Dusuka» mpuBefeHsl B pazaene «TpeOoBaHUS K YPOBHIO MOATOTOBKHM BBITYCKHHUKOBY, KOTOPBIN
MOJTHOCTBIO COOTBETCTBYET CTaHAApTy. TpeOoBaHUs HANpPABJICHBl HA peaIM3allUI0 JAESTEIHHOCTHOTO M JUYHOCTHO OPUEHTHUPOBAHHOTO TMOAXOO0B; OCBOCHHE
yUalUMHCST HMHTEIUIEKTYadbHOW M TMPAKTUYECKOW JIeATETbHOCTH; OBJAJCHHE 3HAHUSMU W YMEHHUSIMH, HEOOXOJAMMBIMH B TIOBCEJIHEBHON KHU3HH,
MO3BOJISIOIIIMMH OPUEHTUPOBATHCS B OKPYIKAIOIIEM MHUPE, 3HAUUMBIMU ISl COXPAHEHHS OKPYIKAIOIIEH Cpeibl U COOCTBEHHOTO 37J0POBBS.

PyOpuka «3HaTh/mOHUMATH» BKIIOYAaET TPeOOBaHUS K y4eOHOMY MaTepuany, KOTOPBIM YCBaWBaeTCs W BOCHPOM3BOAMUTCA YYAIIUMUCS. BBIMYCKHUKH
JOJDKHBI TOHUMATh CMBICTT U3y9aeMbIX (PM3UYECKUX MOHIATHH, PU3NIECKUX BETUYHH U 3aKOHOB.

PyOpuka «YMeTh» BKIIOUaeT TpeOOBaHMS, OCHOBAaHHBIX Ha 0oJiee CIOXKHBIX BHAAX JEATEIHHOCTH, B TOM YHCIIE TBOPUYECKOM: OMHUCHIBATH U OOBSICHSATH
(bu3UYecKre SIBJICHUS W CBOMCTBA TEJ, OTJAWYATh THUIOTE3bl OT HAYYHBIX TEOPHH, JeiaTh BBHIBOJBI HA OCHOBAHWU DKCIEPUMEHTAIBHBIX JTAHHBIX, TPUBOJIUTH
MpPUMEPHl MPAKTUYECKOTO HCIIONH30BAHMS MOTYYCHHBIX 3HAHHWM, BOCHPHHHMATh U CAMOCTOSITENBHO OIIEHHMBaTh WH(popMaluio, coxepxkamryrocs B CMU,
NHTepHeTe, HAyYHO-TIOMYJISIPHBIX CTaThIX.

B pyOpuke «/cnonp3oBarh TpUOOpETEHHBIC 3HAHKS U YMEHHS B MPAKTUYECKOW JEATEILHOCTH M TIOBCETHEBHOM >KM3HW» MPEACTaBICHBI TPEOOBAHUS,
BBIXO/IAIIME 32 PAMKH Y4EOHOTO MpOoIecca U HAIleJICHHBIC Ha PEIICHUE PA3HOOOPa3HBIX KU3HEHHBIX 3a7a4.

B pezynomame uzyuenus puszuxu na 6azo6om yposne yueHuK 00J14cen

3HATH/MIOHUMATDL

. CMBICJI MOHSITHIA: PU3HUECKOE SIBJICHUE, TUIIOTE3a, 3aKOH, TEOPHsI, BEIIECTBO, B3aUMOJICUCTBHUE, SJICKTPOMArHUTHOE TI0JIe, BOJHA, (DOTOH, aTOM,
aTOMHOE $]Ip0, HOHU3HUPYIOILME U3IIyUeHHUs, TUIAaHETa, 3B€3/1a, TallakThKa, Beenennas;



. cMbIc (U3HYECKUX BEJMYHH: CKOPOCTh, YCKOpEHHE, Macca, Cuia, HUMIyJIbc, paboTa, MeXaHHUYecKas SHEPrus, BHYTPEHHSS SHEPrusi,
abCOTFOTHAS TEMITEpaTypa, CPEIHsST KHHETUISCKask SHEPT sl YACTHII BEIIECTBA, KOJTUYECTBO TEIUIOTHI, SJICMCHTAPHBIN AJICKTPUICCKUH 3apsi;

. cMblcl  hu3uYecKux 3aKOHO6 KIACCUYECKOM MEXaHWKH (BCEMHUPHOTO TATOTEHHUS, COXPAaHEHHs OSHEPrHM, HMIIYJIbCa), COXPAaHCHHS
AJIEKTPHUYECKOTO 3apsi/ia, TEPMOJANHAMHKH, IIEKTPOMArHUTHON HHIYKIMU, PoTodddeKTa;

. 6KJ140 POCCUTICKUX U 3aPYDEeHCHBIX YUeHbIX, OKA3aBITUX HanOOJbIIee BIUSHUE HA Pa3BUTHE (PU3UKH,

yMeTh

. onucwleamsv U 00bACHAMb u3UYeCKUEe AGIEHUA U CEOIICMEA meJl: IBIKEHHE HEOSCHBIX TN U MCKYCCTBEHHBIX CIIyTHUKOB 3€MIIM; CBOHCTBA

ra3oB, XXKUAKOCTEH U TBEPABIX TeN; JICKTPOMArHUTHYK) MHIYKLHUIO, PACIPOCTPAHEHUE DJIEKTPOMATHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; M3JIYyUYCHHUE U
MOTJIOIIEHHE CBETa aTOMOM; (poTod(exT;

. OmauYamyp TUNOTE3bI OT HAYYHBIX TEOPUI; 0elamb 6b1600bl HA OCHOBE DKCIIEPUMEHTAJIBHBIX IaHHBIX; HPUEOOUNb NPUMEPDL, NOKA3bléaroujue,
Yymo: HaOJIIO/IEHUSI U DKCIEPUMEHT SBJIIOTCSI OCHOBOM JJI BBIABMKEHHS TMIIOTE3 M TEOPHil, MO3BOJSIOT MPOBEPUTh UCTUHHOCTh TEOPETHUUECKUX BHIBOJIOB;
¢busnyeckas Teopus AaeT BO3MOXKHOCTb OOBSCHITh U3BECTHBIC SIBJICHHSI IPUPO/IbI U HayuHble (haKThl, IPEACKa3bIBaTh €1 HEU3BECTHBIC SBJICHMS;

. npueooumsb npumepsvl NPAKMUYECKO20 UCHOAb306AHUA PU3UUECKUX 3HAHUI: 3AKOHOB MEXAHWKH, TEPMOJMHAMHUKU U DJIEKTPOJUHAMUKU B
SHEPreTUKE; Pa3IMYHBIX BUJOB 3JEKTPOMAarHUTHBIX M3JIyYEHHUH [UIsl Pa3BUTHUSL PAuoO U TEIEKOMMYHUKALMN, KBAaHTOBOM (DM3MKU B CO3JAHMM SIEPHOMU
SHEPIreTHUKH, JIa3€POB;

. 60CHpUHUMAMb U HA OCHOGE NOJAYYEHHBIX 3HAHUI CAMOCHMOAMENbHO OYeHueambuHPOPMALIUIO, COJIEPXKAILYIOCS B COOOLICHUSAX
CMU, HurtepHeTe, Hay4YHO-TIOMYJISPHBIX CTaThsX;

HCII0JIL30BATH NPHOOpEeTEeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKOM 1eATeJbHOCTH U NOBCeHEBHOM "KU3HH 1JIS:

. oOecrniedyeHns 0E30MaCHOCTH KU3HEACSITEIbHOCTH B MPOILIECCE MCIOIb30BAaHUSI TPAHCIOPTHBIX CPENICTB, OBITOBBIX 3JIEKTPONPUOOPOB, CPEICTB
paano- U TeIeKOMMYHUKALlMOHHOMN CBSI3H;

. OLICHKH BJIMSIHUS HA OPTaHU3M YeJIOBEKa U APyTUe OpraHu3Mbl 3arpsi3HEHUS] OKPYKatollel Cpeibl;

. paIOHaIBLHOIO MPUPOIONOIB30BaHUS U 3AIIUTHI OKPY KAIOLIEH cpebl.

J1Jist Bcex pa3/iesioB Mpy U3yYeHUU Kypca PU3UKHU cpeHel MIKoIIbI B pa3zen « TpeOoBaHus K YPOBHIO MOATOTOBKU BBITTYCKHUKOBY

3HATH/IOHUMATH

e OCHOBHBIE ITOJIOKCHUS N3y4aeMbIX (QU3NIECKUX TEOPHH M UX POJIb B JOPMUPOBAHUN HAYYHOT'O MHUPOBO33PCHUS;

®  B8KIAO POCCUIICKUX U 3APYOEHCHBIX YUEHbIX, OKA3aBIINX HANOOJbIIIeE BIUSHIE Ha Pa3BUTHE (PH3UKY;

yMeTh

e HpUBOOUMb NPUMEPBL ONBINOG, UTIOCHIPUPYIOUWIUX, UTO: HAOIIOACHHUS U DKCICPUMEHT CIIY>KAaT OCHOBOM IS BBIJABMOKECHHUS THUIIOTE3 M IMOCTPOCHHUS HAYUYHBIX TEOPHUH;
AKCIIEPUMEHT TMO3BOJISIET MPOBEPUTh UCTHHHOCTh TEOPETUYCCKHUX BHIBOJIOB; (PM3MYECKAs TEOPHUsS JACT BO3MOXXHOCTh OOBSCHSTH SIBICHUS MPUPOJLI M HAYYHBIC (DAKTHI;
(m3nyeckas TeopHs IT03BOJISET NPEICKA3bIBATh €IIe HEW3BECTHBIC SBICHUS M MX OCOOCHHOCTH; NpU OOBSICHEHHU MPHUPOJHBIX SBJICHUN HCIONB3YIOTCS (DU3MUYECKUE
MOACIH; OAUH M TOT XKC HpHpO]IHBIﬁ 00BEKT WIIH SIBJIEHHE MOYKHO HCCJICA0BAaTh HAa OCHOBE HCIIOJIB30BaHUA pPa3HBIX MOJIeHeﬁ; 3aKOHBbI (1)I/I3I/IKI/I u q)mnqecm/le TCOpUHU
MMEIOT CBOH OTIPEJICTICHHBIE TPAHUIIBI TPUMEHUMOCTH;

*  Onucwvieams Qynoamenmanvubvie ONbIMYL, OKA3AGUIUE CYULECMEEHHOE 6UANNE HA PA3eUmMUE (YU3UKU,

*  NpUMEHAMmMb NOTYYEHHbIE 3HAHUA OJ13 Peulenus uuuecKkux 3adau;

e  TIPEICTABJIATH PE3YIbTATHI U3MEPEHHI C YUYETOM MX TOTPEITHOCTEIH;



60CHDUHUMAMb U HA OCHOGE NOJIYUEHHBIX 3HAHUI CAMOCHOSMEIbHO OUeHusams MHPOPMAIUIO, cojaepkainytocs B cooOmenusx CMU, Hay4HO-TIOMyISPHBIX
CTaThsIX; UCHOJIb306amMb HOBbIC NH()OPMAIIMOHHBIC TEXHOJIOTHH JJI MTOMCKA, 00pabOTKU ¥ MpeabsABICHUS WHPOPMAIUH 10 (U3NKE B KOMIIBIOTEPHBIX 0a3aX JaHHBIX U
ceTsx (cetn UnTepHETA);
HCNOJIB30BATH NPHOOPETEHHbIE 3HAHUS M YMEHHUSI B MPAKTHYECKOH 1eITeIbHOCTH H MOBCETHEBHOW KU3HM JIJIS:
obOecriedeHus 0€30MACHOCTH JKU3HEICATENILHOCTH B TIPOIECCE HCIOJB30BAHMS TPAHCIOPTHBIX CPEJCTB, OBITOBBIX 3JCKTPONPUOOPOB, CPEICTB pPamuo- U
TEJICKOMMYHHUKAITUOHHOM CBSI3H;
aHaJIM3a W OLICHKYU BJIMSIHUS HA OPTaHU3M YeJI0BEKa U APYTUEC OPraHU3MbI 3arPSI3HCHUS OKPYKAKOIIEH CPEeIbI;
PAIMOHATIBHOTO MPUPOJIOTIONE30BAHMS U 3aIUTHI OKPYIKAIOIIEH cpeibl;
orpeeNcHus: COOCTBEHHOW TIO3HIIMU 10 OTHOIIICHUIO K IKOJIOTUYECKUM MPOOJieMaM U MTOBEICHUIO B TIPUPOIHON cpejie.
Copep:xanue Kypca
11 kmace

DJIeKTPOAMHAMUKA
MarunuTtHoe 10JIe TOKa. /Jeticmeue MacHUMHO20 NOJIsL HA OBUNCYWUECs 3apadceHHble Yyacmuybl. SIBICHUE AIEKTPOMArHUTHON MHIYKIHUH. B3anMoCBsI3b

QJICKTPHUUICCKOI'O U MArHuTHOT'O MoJeH. CBO6OI[HBI€ QJICKTPOMArouTHLIC KOoJIEOaHHSL. BHCKTpOMaFHI/ITHOC I10JI€C.

DJeKTpOMarHuTHbIE BOJIHBI. BoHOBEIE CBOMCTBA cBeTa. Pa3nuuHble BUABI 3JIEKTPOMArHUTHBIX U3TYUYEHUN U UX MPAKTHYECKUE TPUMEHEHUSI.
Hemoncmpayuu

MarauTHO€E B3aUMOJEHCTBUE TOKOB.

OTKJIOHEHUE AIIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

MaruuTHas 3anuch 3ByKa.

3aBucumocts D/]C MHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MATHUTHOT'O MTOTOKA.
CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcuumiorpaMma nepeMeHHOro ToKa.

I'enepaTop nepeMeHHOro TOKa.

W3nyyeHue u npuem 31eKTPOMarHUTHBIX BOJIH.

OTtpaxkeHue U MpeIoMIIEHHE JIEKTPOMArHUTHBIX BOJIH.

Jlabopamopuwie padomol
1. HaOmrogenue neficTBUS MarHUTHOI'O TOKa Ha TOK.
2. M3yueHue siBNEHUA 3JIEKTPOMArHUTHOM MHIYKIUU.

3. Omnpenenenne yCKOpEHUs CBOOOTHOTO MaICHUS IMPU MTOMOIINA MasSTHHKA.

Onruka. jieMeHThI CllelHAJTbHON TeOPUU OTHOCUTEIbHOCTH.

3aKoHBI pacnpocTpaHeHus cBera. IHTepdepeHnus crera.
Hudpakmus csera. [lonspuzamus csera.
[IpssMOnMHENHOE paCIpOCTPAHEHUE, OTPAKEHUE U IIPEIIOMIICHUE CBETA.



OnTtuueckue npuodopsl. Judpakimonnas pemérka. [Ipunnun otHocutenbHOCTH. [locTynaTer Teopun otHOCcUTEbHOCTH. OcHOBHBIC cieacTBust CTO.
PensaTuBUCTCKUN 3aKOH CIIOKEHUSI CKOPOCTEH. 3aBUCHMOCTh SHEPTUU TeJIa OT CKOPOCTH €ro JABMXKEeHHs. PenstuBucTckas nuHamuka. [IpuHIKIT COOTBETCTBUSI.
CBs3b MEXKly MacCOW U SHEPTUECH.
Jemoncmpayuu

WnTepdepennus creta.
Hudpaxius ceera.
[Tonyuenue cnekTpa ¢ HOMOLIBIO PU3MBI.
[Torydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIISTKH.
[Tonspuszanus ceera.
[IpsiMonuHETHOE pacpocTpaHeHUEe, OTPAKEHUE U TIPEIIOMIICHUE CBETA.
OnTuueckue mpruOOpPbI

Jlabopamopusie padomot

4. M3mepeHue nokasaress IpesoMIIEHUs CTEKIIA.
5. OmpezneneHue ONTUYECKON CUIIBI M (POKYCHOTO PACCTOSHUS COOUpAIONIeH TMH3BI.
6. HM3MepeHHe MIMHBI CBETOBOM BOJIHBI.

KBanToBas ¢pusuka
T'unomesa Ilnanxa o keanmax. ®orosrdpdexrt. PotoH. [ unomesza de bpoiins o 601HO8bIX ceolicmaax yacmuy. KopnyckyiapHo-601H0B80U 0YaIuU3M.
[Tnanerapnas moaens atoma. KBaHTOBBIE IOCTYNaThHl bopa. Jlazepsr.
Ctpoenue aTroMHOrO sjpa. SAnepHbie cuibl. [ledekt Macchl M S3HEPTUs CBA3M siapa. SnepHas sHepreTuka. BiusHue noHU3UpYIOLIEH paguaiui Ha KUBbIE
OpraHu3MBbl. J{o3a uznyuenus. 3aKkoH paouoaKkmusHo20 pacnaoa. Inemenmapusie yacmuysvl. PyHoameHmanvbHvle 83auUMO0eLiCBUs.
Hemoncmpayuu
doTtodddexT.
JInHeluaTele CIIEKTPHI U3ITy4YEHHUS.
Jlazep.
CyeTurK HOHU3UPYIOIIUX YaCTHII.
Y4eOHO-TeMaTHYECKOE IVIAHUPOBAHHE

Paznen, rema KomuuectBo | KonnuecTBo KommnuecTBo
4acoB 71a60paTOPHBIX KOHTPOJIBHBIX
paboT paboT
11 kimacc
JIeKTPOIMHAMHUKA 26 3 2
Ontuka. DJieMeHTbI cHenuaJbHol | 18 3 1
TEOPHH OTHOCUTEITbHOCTH.




KBanroBas ¢pusuka 22

0

2

Bcero 66

6

5

Kanennpapno-remarndeckoe mianupoBanue 1o ¢usuke B 11 kimacce
(2 4 B Hepemo, Bcero 66 u; yuebHuku: 1. Mskumes, byxosies — 11 k).

Ne Tema ypoxka KomnyecTso Jara nposenenus | Jlomamnee
4acoB 3a/1aHHe
[Tnan ®dakT
DJIeKTPOANHAMHUKA 26 4
1 | MarnutHoe none. [lelicTBue 1 §.13 EI'D ctpl0.
MAarHUTHOTO I10JIs1 HA IIPOBOJAHUK C §.2,3 EI'D crplé6.
TOKOM .
2 JlelicTBE€ MarHUTHOTO TIOJISI HA 1 §.3,4,3 EI'D cTp23.
JIBUKYITANCS SIIEKTPUYECKHUM 3apsi/l. §5, 3 s cam
Pemrenne 3amgau. pent.,ctp26,A1,C2.
3 | MarauTHbIE CBOIMCTBA BEIIECTBA. 1 §.6,m il cTp 30
4 OTKpBITHE AJIEKTPOMArHUTHOU 1 §7,3 EI'D cTp34.
VMHYKIMU. MarduTHbIN IOTOK.
5) Hanpapnenue MHAYKIIMOHHOTO TOKA. 1 §8.3 EI'D c1p 39.
IIpaBuiio Jlenna. 3akon
3JIEKTPOMArHUTHON MHIAYKIMU. Pemenne
3a/1a4
6 Buxpesoe anexrpuueckoe noie. 3AC | 1 §9,10, 3 st cam
WHAYKIMU B IBUKYIIMXCS TPOBOJHUKAX pem ctp4S
7 JlaGopatopnas pabora Ne2 «M3yuenne |1 n§8-10.
SIBJICHHSI DJICKTPOMArHUTHOW WHTYKITHF)
8 Camounaykuus. DHeprus MarauTHoro | 1 §11,12,3 nnsa cam
TIOJIA peuwt ctp 52. I1 2
cTpS2
9 Konrponsnas padora Nel «Maruutnoe | 1 [ToBt. I'm 1-2.
1oJsie. DJIIEKTPOMAarHUTHasl MHIYKIHSD)




10 MexaHn4deckue KoJeOaHus 1 §13,3 EI'D cp 58,
I"apmonnueckue konedaHus §14, moar. K JIP

Ne3 .3 ms EI'O
cTp65

11 JIaGoparopnas padota Ne3 1 §14-15, 3 nns cam

«OmnpeneneHre yCKOPEHUS CBOOOTHOTO peu cTp 68..
MAJCHUSI IPU TIOMOIIY MasITHUKA))
12 BriHyX)1eHHBIC MEXaHUYECKHE 1 §16, m i3 cTp73
Kose0aHus. Pezonanc

13 DIEeKTPOMarHUTHHIE KOJICOaHUsI 1 §17-18,3 EI'D
cTp76

14 ®opmyna Tomcona 1 §19-20,3 nast cam
peut cTp8S.

Ne Tema ypoxka Kommnuectso Jara nposenenus | Jlomamuee

4acoB 3a/laHue
[Tnan ®dakT
15 [lepemeHHBIN 37IEKTPUUECKUIA TOK 1 §21, 3 EI'D ctp 90.
16 | /[eiicTByromiee 3HadeHue cuiibl Tokau | 1 §22, 3 EI'D ctp 95.
HANPSDKESHUS
17 DneKTpUUeCcKuil pe3oHaHC. 1 §23-25.
ABTOKOJIE0aHUS
18 Tpauchopmarop [IpoussoacTso u 1 §26. §27, moar
WCTIOJIb30BaHUE DIIEKTPOIHEPTUU Jokmansl ctp 115.

19 Pemrenne 3amau 1 28, mrin 3,4,3 cTp
115

20 Konrtponbnas pabora Ne2 1 [ToBT 1 3-4.

«MexaHWYeCKHe U DJIEKTPOMAarHUTHBIC
KOJICOaAHUS
21 | Mexanndeckue BoaHBI JyinHa BOTHBL | 1 §29-30

YpaBHEHHE MEXAHUYECKOW BOJIHBI.
BouiHbl B cpene




22 3BYKOBBIC BOJIHBI. 3BYK. 1 §31,32
23 | Nuarepdepennns, nuppakuus u 1 §33-34.
HOJISIPU3ALUS MEXaHUYECKUX BOJIH.
24 | DnexktpoMarHuTHBIC BoJHBI [moTHOCTE | 1 §35-36,m0K1a161
MIOTOKA 3JIEKTPOMArHUTHOTO U3ITYYCHHUS
25 Panuocssss Moaymsius u 1 §37-39, noknagml.
nerektupoBanue. IIpocrenmmii
palMONPUEMHHUK.
26 [IpumeneHnue paanoBOIH 1 §40-43,3 ctp 169
OnTuka. DieMeHTbl cHelUAJbHOM | 18 4y
TEOPHUH OTHOCHTEJIbHOCTH.
27 CBeToBbI€ BOJIHBI. 3aKOH OTPa)KEHUS 1 §44-46.3 ctp 178
CBETa
28 3akoH npenomiieHus ceera. [lomHoe 1 §47-48,pemry EI'D
OTpaKECHUE ctpl86
29 | JlaboparopHas paGota Ne4 «3mepenue | 1 §49 3 cTp 189
TIOKA3aTesIsl MPEJIOMIICHHS CTEKIIA
30 Jlunza. [Toctpoenne nzo0pakeHuid, 1 §50, pemry EI'D
JTAaBAEMBbIX JINH3aMH. ctpl96
31 ®opmyna nmuH3bL. Pemenue 3anauy. 1 §51-52, 3 ctp201
32 JlaboparopHast pabota Ne5 1 [ToBT §44-52
«OrmpeneneHne ONTUYECKON CHITBI U
(OKYCHOTO PacCTOSIHHS COOMparomen
JIMH3BD)
Ne Tema ypoka KomnyectBo | [ara nposenenus | JJomaminee
9acoB 3aaHAe
[Tman dakT
33 Hucniepcus ceeta UuTepdepenus 1 §53-55

cBeta. Ilpumenenue uHTepdepeHIHH.




34 Judpakuus cBeTa 1 §55-56.
35 JudpaknuonHas pemeéTka 1 §58,59, 3 ctp224
36 | Jlaboparopuas pabota Ne6 «M3mepenue | 1 [ToBT §55-59
JUTMHBI CBETOBOM BOJIHBD»
37 [Tongpuzanus ceera 1 §60
38 | Bunabl aneKTpoMarHuTHBIX U3aydeHuid. | 1 §66-67
CrnekrpanbHble annapaTsl CIEKTphI U
CIICKTPAJIbHBIN aHAJIN3

39 | MWudpakpacHoe u ynpTpaduonerooe | 1 §68, MOATrOTOBKA K

U3Iy4YCeHUs. PEHTTCHOBCKHUE JTyUH. K/p.

[Ikaa 2IeKTPOMArHUTHBIX W3ITyYCHHH.
40 Konrponsnas padora Ne3 «Ontuka» | 1 [ToBT §44-60,66-68
41 [TpuHIIKUIT OTHOCUTEILHOCTH. 1 §61-62,pemry EI'D
ITocTynatel TEOpUM OTHOCUTEILHOCTH cTp225.

42 Ocnosnble cneacreus CTO. 1 §63

PensTuBUCTCKUI 3aKOH CIOKEHUS

CKOPOCTEH.
43 | 3aBUCHMOCTb PHEpPIUHU Tena OT ckopocTu | 1 §64
ero IBWKEHUs. PensTuBucTCKas
auHaMuKa. [IpUHINATT COOTBETCTBHSL.
44 CBsi3b MEX]Iy MacCCOM 1 SHEPTHEi. 1 §65,3 ctp 245
KBanToBas ¢usuka 224

45 KBanroBas ¢usuka. ®ororddexr 1 §69

Teopus poroaddexra. 3-it 3aKkoH

dboTtorddekra.
46 [Tpumenenue poroadpdexra. DoToH. 1 §70-71
47 Pewrenue 3agau no reopuun 1 IToBT §69-71,
dboTtorddexra JTOKJIa Ib.




48 | JlaBneHue cBeTta XUMHYECKOE IercTBre | 1 §72-73,3-un
ceeta. Dororpadusl.. cTp227, NOKIAIbI.
Ne Tema ypoxka KomunuecTso Jara nposenenus | Jlomamnee
4acoB 3a/laHue
[Tnan ®dakT
49 KonTponbnas padora Ne4 «CTO 1 ITosT i1 10 cTp278.
u hoToddpdexr»
50 [Inanerapnas mojens aToma. 1 §74, noxnaapl
51 KBanrtoBeie noctymnarsl bopa 1 §75,m0K1a1B1
52 Jlazepsr 1 §76-77, 3-un
ctp297
53 | IIporoHHO-HEHTpOHHAs MOAeNb siapa. | 1 §78-79
S nepHble CUIIBI.
54 Hedext macc. DHeprust cBA3M g1pa. 1 §80-81,3-un cTp
309
55 PannoakTHBHOCTH 1 §82-83
56 | 3akon pagmoakTHBHOrO pacnagauero |1 §84-85,3-un cTp322
CTaTUCTHYECKOE UCTOJIKOBAHHE
57 MeTtoasl HaOmoneHus U peructpanun | 1 §86
DIIEMEHTAPHBIX YaCTHII
58 OHepreTu4ecKuil BBIXO/ SAEPHBIX 1 §87, pemry EI'D
peakuuii ctp33159
59 Jlenenne ypana. KanensHas MOJeNb 1 §88-89, pemry EI'D
anpa. SnepHslil peakTop ctp336,339,
JTOKJIAIbI
60 TepMosiaepHBIi CUHTES. 1 §90-91,3-un cTp
343, noxnamsl
61 Snepnas sHepreTuka. AToMHas 1 §92-93,
WHIYCTPHUSL. JTOKJIA]IbI




62 | BnusHue noHusupyromiei paguanuu Ha | 1 §94,moBT 111 12
JKUBBIE OPraHU3MBl. cTp352, NOoKIabl
63 DneMeHTapHBIC YaCTHUIIBI. 1 §95-96
DyHIAMEHTaJIbHbIE B3aUMOJICHCTBUS.
64 | Jlentonsl. Anponsl. KBapku. 1 §97-98
65 KoHnTtponbhas pabora Ne5 «Duzuka 1 IToBT §80-98
ATOMHOTO SIApay
66 | Pusuka ¥ METOJBI HAYYHOTrO MO3HaHusa | 1 3aKiIro4ueHue CTp
408-412
IIporpaMmmHo-MeTOIMYECKOE OOecTedeHHe
1. COOpHHMK HOPMATUBHBIX TOKyMEeHTOB. ®usuka. denepanbHblii KOMIOHEHT TOCYIaPCTBEHHOTO cTaHaapTa. @enepaibHblil 0a3UCHBIN MI1aH.
Cocrasutenu: D.J1. Inenpos, A.I'. Apkanses, - M,: JIpoda, 2004.;
2. Tlporpammsl ans oOuieo0pazoBarenbHbIX yupexaeHuit: ®usuka. Actponomus. 7-11 xi. Cocr. 0. U. luk, B. A. KopoBuH. — 2-¢ u3n., ucnp. — M. :
Hpoda, 2001.
3. Mskumes I'.5., ByxoBues b.b., Corckuii H.H. ®usuka. 11 knacc. YaeOHuK a1 001meoopa3oBaTenbHbIX opranusanuii: M.; [Ipocsemienue, 2016
4. PpivxeBud A.Il. CoopHuk 3anau o gusuke 10 11 knacesl : M.; Ipoda, 2016
5. CoOopnuk 3ama4 o pusuke 10-11 xmaccsr: Coct. CremanoBa I.H. 9-e uzn. - M.; Ilpoceenienne, 2003
6. MancypoB A.H., MancypoB H.A. ®uzuxa — 10-11: J{ns mikon ¢ ryMaHuTapHbIM nipoduinem oOyuenus: Kuaura mis yuutens. — M.; Ilpocsemenne, 2000
7. Mskumes ['.4., CunsikoB A.3. ®uzuka: Ontuka. KBantoBas puszuka.ll xi.: yaeOHUK 1yt yrin.uzyuenus Gusuku: 3-e uza. — M.; Ipoda, 1998
8. Msxkumes I['.5., Cunsixos A.3., CnoboackoB b.A. @usuka: DnekrpoauHamuka 10-11 ki1.: YueOHuk a1 yria.usydenus ¢usuku: 3-e uza. — M.; Jlpoda,
1998
9. Mosxkumes I'.5., Cunsiko A.3. ®usuka: Konebanus u Boansl. 11 ki1.: YueOHUK 1 yria.u3ydeHus pusuku: 3-e uza. — M.; Ipoda, 2001
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