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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUM TIpernojilaBanusi yueOHoro mnpeamera «DPusnka» B 00pa3oBaTeIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3rKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTO TOJX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3y4aeMbIX XUMHUEH, OHOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUN B cpepe SHEPreTUKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MATEPHAIOB C 3aJaHHBIMHU CBOMCTBaMH W Apyrux. M3ydyenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS TP BHITIOJTHEHUN UMHU yU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pusuku 1151 ypOBHS CpEHETO 00IIET0 00pa30BaHUs MOJIO0KEH
pPSA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJTACCUYECKOM, TaK 1 COBPEMEHHOMN (DH3HUKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 00CyXIeHUA
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsSI (PU3NYECKON Teopuu, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUH U MPOILIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0J B Kypce (U3UKU PEealn3yeTcs MPEexKIe
BCEro 3a CYET OpPraHM3allMU 3KCIEPUMEHTAIBHON AESTENbHOCTH O0YyYaroUIUXCs.
J1;1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTUUYECKUX padoT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM O0ECTeunBaeTCsl OBJAJCHHE OOYJAIONIMMHCS YMEHHSIMH TPOBOAWTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonblioe BHUMaHKE yesieTcs pEIIeHNI0 PaCUETHBIX M KAaU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HUHTETpUPYs 3HAHUS U3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKaromleH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAECNU IS CUTYyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootserctBum ¢ TpedoBanusimu @PI'OC COO k maTepUanbHO-TEXHUYECKOMY
obecnieueHn0 yueOHOTro mporecca 0a30BbIil YpOBEHb Kypca (DU3UKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTre GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JlemoHCTpanoHHOe o0OopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTpOCHHMSI MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
du3nyecKuX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

o (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne 3TUX 1enei 00ecreuynBaeTCsl pelieHneM CIeIYIONINX 3a1a4 B

npouecce u3y4eHus Kypca GU3MKH Ha YpOBHE CPEIHEro 001Iero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PH3UKY M SJIEMEHTHI aCTPOPHU3UKH;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dUYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (0a30BbIi YpOBEHb) HAa YPOBHE CpPEIHEro OOIIEro

oOpazoBanus otBoauTcs 136 yacos: B 10 kitacce — 68 yacoB (2 4aca B HEJIEIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U

NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYMTENb JENAaeT BBIOOP
IpoBeNEeHHUS J1a0OpaTOpHBIX pPabOT M ONBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posb 3KkciepuMeHTa U TEOPUHU B MPOIIECCE MO3HAHUS TPUPOAbL. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto dusuku B GOpMUPOBAHWM COBPEMEHHOW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 7151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOouku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHUEM MEXaHMUYECKOW IHEPTuu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHHM HACAIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTHYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mporecce. I[lepBblii 3aKOH TEPMOJIWHAMUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu Terionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEIIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOJIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus ¥ MiaBJIeHUsT KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne 0THOCUTEILHON BIaXKHOCTU BO3AYXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. JIBa BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TOJYHOPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOr0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  [IpuHuummn



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
oJIsl.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTATUUECKOM ToJie. JluameKkTpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHOOpPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHHE. Y AEIbHOE CONPOTHBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapALIEIIbHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CUJia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHUKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) 3JieKTpudeckon 1enu. Kopotkoe 3aMbikaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MPOBOJANMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECaMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIBWXKYIIEH CwiIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 Kkjacce OoCyIIeCTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4yHbIH (pakT, runores3a, (uanyeckas BEIUMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JMCCOLMALNA,
rajgbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJIOAWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, rajbBaHUKA.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INPOI'PAMMBI 110
OU3SUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CpEIHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOJIKHO OOECIEUUTH TOCTHUKEHUE CICTYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Pe3yNbTAaThl OCBOCHUS YU€OHOro npeaMera «Pu3nKa» JT0TKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3WIIUCH JHUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YyYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKUMX TyMAaHUCTUUYECKUX U
JIEMOKPAaTHUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEpPECAX TIPAXKIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHU3aIINY;

YMEHUE B3aMMOJEHCTBOBATH C COMAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITEIIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;



IIEHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCHICKUX YIEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3)1yX0BHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPHUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIEro;

4)3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl SCTETUKY HAY4YHOT'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;

S)Tpy0BOro BOCIIMTAHMS:

UHTEpPEC K Pa3IUYHBIM cdepaMm MnpodhecCHOHANbHONU JESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oyayieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKY HA TIPOTSHKEHNUN BCEH JKU3HM,

6)3K0,10r149eCKOro BOCIIUTAHMS

c(OpPMHUPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhI, OCO3HaHHE TIJI00ATBHOTO
XapakKTepa KOJOTHUECKHUX MPOOIeMm;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE ICMCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBRA,;

pacUIMpEeHUE OMbITa JEATEILHOCTH OSKOJOTHYECKON HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PHU3UKe;

7)IeHHOCTH HAYYHOI'O IMO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpoOIlecCe
U3y4YeHUS (PUBHKHU OCYIICCTBISITh MPOSKTHYIO M UCCIICTOBATEBCKYIO ICSITCIIBHOCTD
WHIWBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJoruyeckue 1eMcTBUA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEAEsATh eI ACATEIBHOCTH, 33JaBaTh IMApPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMSI,;



BBISIBJISAIT  3aKOHOMEPHOCTH W NPOTHUBOPEYMS B  PacCMATPUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIAJETh HAy4YHOW TEPMUHOJOTUEH, KIIFOUEBBIMH MHOHATHUSMU M METOJAMH
buznueckoil HayKu;

BJIa/IETh HaBbIKAMHU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHON AESITENbHOCTU
B 00J1aCTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METO/IOB peuIeHusl 3a1ay (U3MYECKOro COJEpKaHUs, NPUMEHEHHUIO Pa3IuYHbIX
METO/IOB [TO3HAHHS;

BJIAJETh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPIpETalUd, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX IIPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS,

aHaJIM3UpPOBaTh TMOJYYECHHbIE B XOAE PEUICHUS 3aJlaud  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHUA 10 (HU3MKE B MIPAKTUYECKYIO OOJIACTh
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTATh HOBBIC UJICH, TPEJIaraTh OpUrHHAIbHBIC MTOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUSI.

Pabora ¢ unpopmanmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (HU3HUECKOTO COAECPKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, aHAJM3,
CUCTEMATHU3AIMIO U HWHTEPIpETaruio WHOOPMAIUU Pa3IMYHBIX BUAOB U (hopm
MPEJCTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;



UCIIOJI30BaTh  CPEACTBA  WH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALMOHHBIX
3a/1a4 ¢ COOI0ICHUEM TPEOOBAHMI IPTOHOMHKH, TEXHUKH 0€30MTaCHOCTH, TUTHUCHBI,
pecypcocOepekeHrs, MPAaBOBBIX M ATHYECKUX HOPM, HOPM HUH(OOpPMAIMOHHOU
0€30IIacCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COACPXKAHUS B PA3IUYHBIX (opMarax C
y4€éTOM Ha3zHAYeHUsT HHPOPMAIIUU | TIEIICBOW ayIUTOPHH, BEIOUpAsi ONTUMATILHYIO
dbopMy IIpeCcTaBICHUS U BU3yaIU3aIUH.

KoMMyHHKaTHBHbBIE YHHBePCAIbHbIE YUeOHbI€ el CTBHS:

OCYIIECTBIIAThH OOIIEHNE HA YPOKax (PU3UKHU M BO BHEYPOUHOU JCATEITHHOCTH;

pacrmo3HaBaTh TPEANOCHUIKM KOH(JIMKTHBIX CHTyallMd H  CMST4aTh
KOH(JIUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIB30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W KCIIOJIB30BaTh MPEHMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboThI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHHA C Y4ETOM OOIIHMX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUICKTHBA,

NpPUHUMATh TICIM  COBMECTHOW  JEATEIBbHOCTH, OpPraHW30BBIBATh U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poyim ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh PE3yJIbTaThI
COBMECTHOM pabOThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKJIOTO YYaCTHUKA KOMAaH/IbI B OOIIIHIA
PE3yNBTAT MO Pa3paboOTaHHBIM KPUTEPHUSIM;

npeyiaraTh HOBBIC IPOCKTHI, OICHWBATh HJIACH C TIO3UIMH HOBH3HBI,
OPUTHHAIBLHOCTH, MPAKTUICCKON 3HAUNMOCTH;

OCYIICCTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEJACHUE B Pa3IMYHBIX
CUTYAIUAX, IPOSBIIATH TBOPUYESCTBO U BOOOPAKCHHE, OBITh HHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBeEpcaJbHbIE YieOHbIe NeicTBUSA
Camoopranusanus:

CaMOCTOSITENTHO OCYIIECTBIISATh MO3HABATENBHYIO JESATEILHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSATENILHO COCTABJISITh IUJIAH PEIICHUS] PACUETHBIX M KAaueCTBEHHBIX
3aj]a4, MJIaH BBIOJIHEHUS MTPAKTUIECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUH;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTESHUI;



JienaTth OCO3HAHHBIA BBIOOp, AapryMEHTHPOBAaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTh 32 PEIICHUE;

OIICHUBATh PHOOPETEHHBIN OTIBIT;

crioco0cTBOBaTh (DOPMHUPOBAHUIO W TPOSIBICHUIO J3PYIUIMU B 00JacTH
(bU3HKH, TOCTOSTHHO MOBBINIATH CBOW 00pa30BaTEeNbHBIN U KYJIBTYPHBIN YPOBCHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCUTHh KOPPEKTHUBBI B NESTECIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;

BJIQJIeTh HAaBBIKAMU  TO3HABaTENbHONH  pedrekcuu Kak  OCO3HAHHUSA
COBEpIIIAEMBIX JEHCTBHH M MBICIUTEIBHBIX MPOIECCOB, WX pE3YJIbTaTOB W
OCHOBAHHUII;

WCITIOJIB30BaTh MPUEMBI peIICKCUU ISl OLICHKU CUTYyaIllH, BEIOOpa BEPHOTO
perieHus;

YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO IPUHUMATH pEHICHUS IO HUX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINW3E pe3yIbTaTOB
NEeATEeITLHOCTH;

MPUHUMATH ce0s1, MIOHUMas CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apTryMEHTBl APYrHMX TMpPH aHalM3e pe3yiIbTaToB
NEeATETLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B npotiecce 1OCTHXKEHMS THYHOCTHBIX PE3YIbTATOB OCBOEHUS ITPOTPAMMBI T10
buzuke A YpOBHA cpemHero oOmero oOpa3oBaHUA Yy 00YydYarOIIUXCs
COBEPIIIEHCTBYETCS AMOITMOHAJIbHBIN UHTEJICKT, MIPEANoIararonmii
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CTOCOOHOCTh ITOHUMATh CBOE YMOIIMOHATILHOEC
COCTOSIHUE, BUJICTh HAMPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMECHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIanTHUPOBATBCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHATBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



HPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOU JACATEIIBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIEei:
MaTepHuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTcu€Ta, abCOIIOTHO TBEPIOE TEIIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsil PU PElICHUU (PU3NUECKUX 3a/1ay;

pacro3HaBaTh (PU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
IIEKTPOJAUHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TEJ, JBMXKCHUE MO OKPYKHOCTH, UHEPIIMS, B3aUMOJICUCTBUE
ten, auddy3usi, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KUIAKOCTEH U TBEPIBIX TEll,
U3MEHEeHHe o0BhEMa Tl MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHHUE, KOHJEHCALUS, IUIABJIICHUE, KPUCTAIIM3AlUs, KUIICHHE, BIAXXHOCTH
BO3/1yXa, MOBBIIICHUE JABJICHHS Ta3a MpPU €ro HAarpeBaHWHU B 3aKPBITOM COCYIE,
CBSI3b MEXKY IMMapaMeTpaMH COCTOSHHUSA Ta3a B MU30MPOIECCAX, DJICKTPU3ALMS TE,
B3aUMOJICUCTBUE 3aPS/IO0B;

ONKCHIBATh MEXAHUYECKOE JBIKECHUE, WCIONB3YS (U3UUYECKUE BEITUYMHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Tela, Cuia,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA DHEPTUSl, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPHU ONKHCAaHWU TMPABWIBHO TPAKTOBATh
(U3UYECKUIT CMBICT MCIOJIB3YEMbIX BEIMYMH, UX OOO3HAYCHMS] M EIUHUIIBI,
HAXOJUTh (OPMYJIbI, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEJIMYUHY C JPYTUMHU
BEJINYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIIONB3Yd (U3MUYECKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMmIleparypa, CpeaHss
KUHETUYECKasi SHEPrysi XaOTUYECKOrO JBHXKCHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JBUTATENsl; TPH ONMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICHT HCMOJb3yeMbIX BEJIMYMH, HX
0003Ha4YeHUsI U EIUHMIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JaHHYIO
(pU3HUECKYIO BEIMUUHY C APYTUMHU BEINUNHAM;

ONMCHIBAaTh N3YUYEHHBIC JJIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD TOJIs, MOTEHIHUAN, Pa3HOCTh MOTEHIMAJIOB;
NpU OINMUCAHWM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX



BEITMYMH, WX OOO3HAYCHMS] W €IWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAaHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTHUMH BEIHUYNHAMH,

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotrenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHCHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHEHHUS MMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHS HWHEPIUATBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHUS BEIIEeCTBAa, Ta30BbHIE
3aKOHBI, CBS3b CpPeHEH KMHETHYECKOM PHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
aOCOJIFOTHOHM TeMmmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTo 3apsiaa, 3akoH KyloHa, mpu 3TOM pasinyarh CJIOBECHYIO
GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BHIPAKECHUE W yCIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIMITBI ICUCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBHS MX 0€30MacHOT0 MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HH,

BEITIOJTHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyIHupoBaTh MpodIeMy/3a/1ady U TUIIOTE3y YU4eOHOTO SIKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0AKEHHOTO 000pYA0BaHUSs, POBOJAUTH OIBIT U (POPMYITHMPOBATH
BEIBOJIBL;

OCYIIECTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTA  MEXIYy  (PU3MUYECKUMH  BEIUYMHAMHU  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCUPOBATH PE3YIHTATHI TOJIYICHHONW 3aBUCUMOCTH (PU3MUECKUX BEJTUIMH B BUJIC
TabnuIl ¥ rpauKOB, AEJIaTh BHIBOJBI 110 PE3yJbTaTaM UCCIEIOBAHMS;

coOJII01aTh MpaBmiia 0€30MacHOT0 TpyJa MPU MPOBEACHUU HCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIECIOBATEILCKOH W TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCTIOJIB3Ysl (PM3UYECKUE 3aKOHBI ¥ TIPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/1aun
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOMMMBIC NI €€ PEIICHHS, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1aU: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY pPACCYXICHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS;



UCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE UH(POPMAIIMOHHBIE
TEXHOJIOTHH [JISl TIOMCKA, CTPYKTYPUPOBAaHHMSI, HHTEPIPETALIMM U NPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHONM HWH(POPMALMH, IOJIYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh M1OJIy4aeMyl0 HH(POPMALUIO;

IPUBOJUTH IPUMEPHI BKJIAJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BICHEHHE IIPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
obOecnieueHus: O€30MACHOCTH IpH OOpalieHUH ¢ NpuOOpaMU U TEXHUYECKUMHU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
MIOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TIpyHIl€ C BBIINOJHEHUEM PA3JIUYHBIX COLHUAJIBHBIX POJEH,
IUIAHUPOBaTh pabOTy TPyHNbl, PAaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE PAaCCMATPUBAEMOM MTPOOIIEMBI.

TemaTnueckoe mianupoBanue no ¢usuke a1 10 Kiacca COCTABIEHO C

YUCTOM pa60qeﬁ IIpOorpaMmbl BOCIIMTAHHA. BocnurarenbHblit IIOTCHOHUAJI JaHHOI'O
yqe6H0r (0) IpcameTa oOecrneunBaeT pcan3anuro CICOYIOIINX OCICBBIX

npUoOpUTETOB BocnuTaHus oOydaromuxcsa COO:

o TMOOYXJeHHE OOyYaronMxcsi cOOMIoAaTh Ha YPOKEe OOLIECMPUHSITHIE HOPMBI
MOBEJICHUs, TpaBuia OOIIEHHS CO CTapIUMHU  (T€Aaroru4ecKuMu
paboTHUKaMHU) W CBEpCTHUKAMHU (0OyYarOmMMUCS), MPUHIMIBI Y4eOHOU
JTUCIUTUIMHBI U CAaMOOPTaHU3aIINH;

o TPUBJICYCHUE BHUMAHUS 00yUYaIOIMUXCS K IEHHOCTHOMY aCTIEKTy U3y4aeMbIX
Ha YpOKax MPeIMETOB, SIBICHUH, COOBITUI Yepe3: oOpallleHne BHUMaHUs Ha
HPABCTBEHHBIE aCMEKThI HAYUYHBIX OTKPBITHH, KOTOPBIE U3YUYaIOTCS B JAHHBIN
MOMEHT Ha YPOKE; Ha MPEICTABUTENIEN YUEHBIX, CBI3aHHBIX C U3y4a€MbIMU B
JTAaHHBII MOMEHT TEMaMH, Ha TOT BKJIAJ, KOTOPbIM OHU BHECIIM B Pa3BUTHE
HaIlIEW CTpaHbl U MUPA, HA JOCTOMHBIC MOAPAKAHUS IIPUMEPHI UX KU3HU, HA
MOTHBBI UX TTOCTYIIKOB;

e HCIIOJIb30BAaHHE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COJACp)KAHUS Y4EOHOTO
npeaMera st popMUpoBaHUs y 00y4arOIUXCS POCCUMCKUX TPaAUIIMOHHBIX
JIyXOBHO-HPABCTBEHHBIX U COLUOKYJIBTYPHBIX LIECHHOCTEM;

e BKJIIOUYECHUE B YPOK HUIPOBBIX MPOLEAYP, KOTOPbIE MOMOTAOT MOAAEPKAThH
MOTHBAIIMIO OOYy4YaIOMUXCAd K TOJIYYEHUIO 3HAHUHW, HAIKUBAHUIO



NO3UTUBHBIX  MEXJIMYHOCTHBIX OTHOLIEHWHA B  KJAcce, IOMOTar0T
YCTaHOBJICHHIO 100pOKeIaTeIbHOM aTMOC(ephl BO BpEMS YPOKa;

NPUMEHEHUE Ha YPOKE HHTEPAKTHUBHBIX (DOpPM pabOThI, CTUMYIUPYIOIIUX
MO3HABATEIILHYI0 MOTHUBAIIUIO O0yYarOIINXCS;

OPUMEHEHUE TPyNnoBOol paboTel WM pabOTBl B Mapax, KOTOpHIE
CHOCOOCTBYIOT PAa3BUTHUIO HABBIKOB KOMaHIHOW pabOThI U B3aUMO/ICHCTBHUIO
C IPYTUMH 00YyYarOIUMHUCS;

BI)I60p N HCIIOJIB30BAHHUC Ha YPOKax MCTOJ0B, MCTOIUK, TCXHOHOFHﬁ,
OKa3bIBaIromMX BOCIIMTATCIBHOC BOBI[CﬁCTBHG Ha JIMYHOCTH B COOTBCTCTBHU C
BOCIIMTATCIbHBIM UACAJIOM,

WHUIMAPOBAaHUE W  TOJJCPKKA  HCCIEIOBATEIBCKON  JIEATEIbHOCTH
IIIKOJIPHUKOB B ()OpME BKIIFOUCHUS B YPOK PA3IMYHBIX HCCIICTOBATEIHCKUAX
3alaHUN M 3a/lad, 4YTO JAaeT BO3MOXXHOCTh OOydaronuMmcs TpuoOpecTu
HaBBIKH  CaMOCTOSATEIILHOTO  PEIICHHS  TEOPETUUYECKOM  MPOOJIEMBI,
TCHEPUPOBAaHUA W O(GOPMIICHHS COOCTBEHHBIX THIIOTE3, YBaXKUTEIHHOTO
OTHOIIICHHMS K Uy>KHM HJICSIM, ITyOJTMYHOTO BBICTYILJICHUSI, apTYMEHTHUPOBAHUS
¥ OTCTaWBaHUS CBOCH TOUKH 3PCHHUS,

YCTaHOBJICHUE YBa)KUTEIIbHBIX, JIOBEPUTEIbHBIX, He(hOpMaTBHBIX
OTHOILICHUM MEXJy YUYUTEJIeM | YYEeHHKaMH, CO3JaHhE Ha YpOKax
HMOIIMOHAIEHO-KOM(MOPTHON CPEIbI;

opraHu3anusa IHG(I)CTB& MOTHUBHUPOBAHHBIX U OPYAHPOBAHHBIX YHAITUXCS HA
HNX HCYCIICBAIOIINMHU OAHOKJIACCHUKAMHU, JAIOIICTO IMKOJbHUKAM COLIMAJIBHO
3HAYUMBIN ONBIT COTPpYAHHUYICCTBA U B3aUMHOM ITOMOIIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1.OU3UKA U METOAbI HAYYHOI'O ITIO3HAHUA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2.MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Uroro no pazneny

Pazgea 4.9JIEKTPOJIUHAMUKA

24

bubmuorexa [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
ara uudpoBbie
Nen/m Tema ypoka Kontpoabubie IlpakTuueckue o p
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
dusnka — HayKa o MPUPO/IC.
1 Hayunsie MeT(}),K BbI HOEH;)H;;I 1 04.09.23 bubmmorexa [JOK
ya A R https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Poie 1 MecTo du3uku B 07.09.23
(hopMHUPOBaHUH COBPEMEHHOM bubmmoreka [JOK
2 . 1
Hay4HOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeNbHOCTHU JTIOACH
MexaHn4eckoe JIBIKCHUE. 11.09.23
3 OTHOCHTEIFHOCTh MEXaHHYECKOTO 1 bubmmoteka IIOK
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpPOCTbh, YCKOPEHUE
4 PaBHOMepHOE npsiMOTIHHEHHOE 1 14.09.23 bubmuoreka [IOK
JIB)KEHUE https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOIMHEHHOE 1 18.09.23 bubmuorexa [IOK
JBIDKCHUE https://m.edsoo.ru/ff0c372e
CBoOojiHOE TTaficHHe. Y CKOpeHHe 21.09.23 bubnuoreka [JOK
6 1
CBOOOIHOTO MaeHUS https://m.edsoo.ru/ff0c39cc
KpuBonmneliHoe ABIKEHHE. 25.09.23
7 JIBr>KeHME MaTepUaIbHOM TOUKH IO 1 bubmmorexa LIOK
p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
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IIpuHLKII OTHOCUTENIBHOCTH

28.09.23

8 lNanunes. MHepunanbHble CUCTEMBI bubmmorexa [JOK
' puu https://m.edsoo.ru/ff0c3be8
otcyeTta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [lpunnun
9 cymneprno3unuu cui. Bropoi 3akox 02.10.23 bubmmorexa [JOK
yrep ' p . o https://m.edsoo.ru/ff0c3be8
HeroToHa 1715t MaTepuanbHON TOYKU
10 Tperuii 3akon HeroToHa miis 05.10.23 bubaunoreka [JOK
MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUPHOTO TsAroreHus. Cuna 09.10.23
11 Tsokectu. [lepBas kocMuveckas bubmmorexa [JOK
PP https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec 12.10.23 bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunment 16.10.23
13 TpeHus. Cuiia COpOTUBIEHUS TPU bubmuoteka [IOK
NIBIDKECHUH TENa B JKUJIKOCTU WU https://m.edsoo.ru/ffOc3f76
rase
[TocTynarenbHOE U BpalaTesibHOE 19.10.23
14 JBIKEHUE a0COIIOTHO TBEPIOTO bu6nmorexa LIOK
tena. MomeHT cuitbl. [liiewo cuitbl. https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBECHS TBEPIOTO Tella
NMnynbc maTepuanbHON TOUYKH, 23.10.23
15 CUCTEMBbI MaTepUATIbHBIX TOYEK. bubmmnorexa [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITYJIbCa. PeakTHBHOE JIBIYKEHUE
16 Pabora 1 MOIITHOCTH CHJIBL. 26.10.23 bubmuoreka [JOK

Kuneruueckas OHEPTHUA

https://m.edsoo.ru/ff0c4502
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MaTepuaabHOW Touku. Teopema 00
M3MECHEHNH KHHETUYECKON SHEPruu

17

IToTrenumanpHas SHEPTHUsL.
[ToTenumanpHas SHEPTUsl yIpyro
neGopMUPOBaHHON TPY>KUHBIL.
[ToreHmanpHas 3Heprus Teina
BOJIN3H IOBEPXHOCTHU 3eMIIU

06.11.23

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

ITorennuanabHBIE U
HeIoTeHIMaIbHbIE CHIIBI. CBSI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
W3MEHEHUEM MEXAHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOU SHEPTUn

09.11.23

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopras pabora
«HccnenoBanue cBsizu pabOTHI CHITBI
C U3BMEHEHUEM MEXAHUYECKOU
SHEPTUHU Tejla Ha IpUMepe
pacTsKEHUs PE3UHOBOTO KIyTa)

13.11.23

20

KonTtpouabHnas padora Nel no reme
«Kunemaruka. /lunamuka.
3aKOHBI COXpaHEHUsS] B MeXaHUKe)

16.11.23

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Hudbdy3us

Xapaktep JBUKEHUS U
B3aMOJIECUCTBHS YaCTUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
W TBEPJIBIX TEI

20.11.23

23.11.23

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2
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https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monexyn. Konuuectso
BemiecTBa. [locrosaunas ABoraapo

24

25

26

Temosoe paBHoBecue. Temneparypa
u e€ uzmepenue. lllkana remneparyp
Henscus

Wneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomtoTHas TeMiepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPI U
JBUKEHUS MOJIEKYJ. Y paBHEHHE
MenaeneeBa-Kianeiipona

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmbpToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGoparopHnas pabota
«MccnenoBanne 3aBUCUMOCTH
MEXTy TTapaMeTpaMU COCTOSHUS
pa3peKEHHOTO Ta3ay

I/Isonpoueccm B UACAJIbHOM Ia3€ u
ux rpaq)nqea(oe MMPEACTaBJICHUC

BnyTtpennss sHeprus
TEPMOJAMHAMUYECKOIN CUCTEMBI U
crioco0nI e€ n3MeHenus. KoanuectBo
TeIUIOTH U paboTa. BHyTpeHHss
SHEPTHUsI OJTHOATOMHOIO UJI€ATbHOTO
rasza

Buasr TCILIONCpeaAaIn

YIleJ'ILHaH TEIIOEMKOCTh BCIICCTBA.
KomnuecTBO TEIIOTHI Ipu

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5c36
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Terionepenade. AnnadbaTHbIi
nporiecc

33 IlepBbIil 3aKOH TEPMOAVHAMUKHU U bubnuoreka [JOK
€ro IIPUMEHEHNE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTiumMocTh mporeccoB B
34 npupoae. Bropoii 3akon bubmmorexa [JOK
pupode. B10p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHI
35 [Tpunmun nevicrBus u KI1/{ bubnunoreka LIOK
TEIJIOBOI MalllMHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KI1/]
37 DKOJIOTUYECKHE TTPOOIEMBI
TEIUIO3HEPTeTHKU
Oo6o0maromuit ypok 1Mo Teme
38 <<M0J'II:K J'IISIII HaZp ¢usnka. OCHOBBI bubmmorexa [JOK
Yp ' https://m.edso0.ru/ff0c6938
TEPMOTUHAMUKI
KonTtposabHnas padora Ne2 no reme
39 «MOJII:EK s HZI:S[ ¢pusuka. OcHOBBI buomrorexa LIOK
yp ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMMKID
40 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubmuoteka [IOK
Hcnapenue n kunenue https://m.edsoo.ru/ff0c63b6
AOcomoTHas U OTHOCUTEIbHAS
41 BJIXKHOCTh BO3yxa. HackleHHbI! Bubmmorexa [IOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
aMmop(HbI€ Tesla. AHU30TPONHUA
E) ¢ P bubnuoteka [JOK
42 CBOMCTB KpHcTaioB. JKuakue

kpuctaiuibl. COBpeMeHHbIE
Marepuabl

https://m.edsoo.ru/ff0c65f0
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[InnaBneHue n KpUCTATUIU3ALIMSL.

43 V nenpHas TEIUIOTA IUIABJIEHUS buGnuorexa [IOK
A : https://m.edso0.ru/ffoc6708
CyOmumariust
bubnunorexa LIOK
44 vy o
PaBHERHC TEIOBOTO baarca https://m.eds00.ru/ff0c6820
DnexTpu3anns Tel. DIEKTPUIECKUAN
45 3aps pI[Ba BU/JIA AJICKT I/ITII;CKI/IX bubmmorexa [JOK
AL A p https://m.edsoo.ru/ffOc6bcc
3apsJI0B
I[IpoBOOHUKH, TUIIEKTPUKHU U
46 H(I))JI HOBO HIiIKI/I 3aK(I:H bubnnorexa [IOK
YHpOBOZ ’ https://m.edsoo.ru/ffOc6bcc
COXPAHEHHUS JICKTPUICCKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKoH
47 Kynona. TouedyHbIN 3JIeKTpUISCKUI bubnnorexa [JOK
y ’ p https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpsk€HHOCTB 3JIEKTPUYECKOTO
48 nosist. [IpuHnun cynepnosunuu bubmuoreka [IOK
JIIEKTPUYECKUX MoJeH. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cui anekTpocTaTuuecKoro
49 noist. [Torennnan. PasHocts bubnmorexa [IOK
’ Tl https://m.edsoo.ru/ffOc6f00
IMOTEHI[AAIOB
IIpOBOMHUKH M TUDIEKTPUKU B
50 3J'IpeKT I(I)CTaTI/ItIeHCKOM noljie bubnmorexa LOK
p ) https://m.edsoo.ru/ff0c7018
JydnexkTpudeckas MPOHUIIAEMOCTh
b K
51 OnektpoémkocTs. Konnencarop nommorexa O

https://m.edsoo.ru/ff0c7126
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52

DNEeKTPOEMKOCTD IMIIOCKOTO
KOHJIeHcaTopa. DHEeprus
3apsDKEHHOT0 KOHIEHCAaTopa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

59

Jlaboparopuas pabota "N3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa”

[IpunIUI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAILHOTO
armapara, CTpyHHOTO IPUHTEPA.
DNeKTpocTaTUYEeCKas 3allluTa.
3a3eMIIeHHE AIEKTPONpUOOpOB

DIEeKTPUYECKHUM TOK, YCIIOBUS €TO
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma 1ist
y4acTKa Ienu

HOCHGHOB&TCHLHOG, napajisieJIbHOC,
CMCIIaHHOC COCIMHCHUC

npoBoAHUKOB. JIaboparopHas paboTa

«M3yueHne cMeniaHHoro
COEJIUHEHUS PE3UCTOPOBY

PaGora u MOITHOCTD 3JICKTPUUICCKOT'O

ToKa. 3akoH Jxoynsa-Jlenma

3axon OMa 715 TOJTHOM (3aMKHYTO )

anekTpudeckoit nemnu. Koporkoe
3ambIkanue. JlabopatopHas pabota

«H3mepenne 3/1C nctounnka Toka u

€ro BHYTPCHHETO COIIPOTUBJICHUS)

DNeKTpOHHAas MPOBOIUMOCTh
TBEPJIBIX METAIJIOB. 3aBUCUMOCTD

0.5

0.5

bubnmorexa LIOK
https://m.edsoo.ru/ffOc74f0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0
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COMPOTHUBIICHUS METAJIJIOB OT
temieparypbl. CBEpXIpOBOIMMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.

60 N
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAs

61 Y MPUMECHAs MPOBOJIUMOCTb. bubnmnoreka HOK
CaoiicTBa p—Nn-niepexo/a. https://m.edsoo.ru/ffOc84ae
[TomynpoBOTHUKOBBIE IPHUOOPEI
KounrpoJubHas padora Ne3 mo teme

62 «Juekrpocraruka. llocrosHHbIN bubmmoreka [JOK
3JiekTpu4yecknii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3JIMYHBIX cpeaax»
DIEeKTpUYECKH TOK B pacTBOpax U

63 pacruiaBax 3JE€KTPOIUTOB. bubmmoreka [JOK
DNEeKTPONUTHYECKAs JUCCOLUALIMS. https://m.edsoo.ru/ff0c82ba
OnexTponaun3
DNeKTPpUYECKHUI TOK B razax.

64 CamMocTosTenbHBIN U bubmmnoreka HOK
HECaMOCTOATENbHBIN pa3ps. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnexTpuueckue nprudopsl U

65 YCTPOMCTBA U UX MPAKTHYECKOE bubnuotexa [JOK
npuMeHeHue. [IpaBuina TeXHUKH https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

66 O6o0maromuii ypok bubnmnorexa [JOK
«INEKTPOIUHAMUKA https://m.edsoo.ru/ff0c88be

67 KounrpoabHnas padora Ned mo teme bu6nunorexa LIOK

"JuexkTpoaMHaMHKa'

https://m.edsoo.ru/ff0c8c56
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68 Koppexmus 3aanuii. O6o0marommii 1 Bu6mumoteka [JOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

Cucrema onleHMBaHusA N0 pusuke
B ocHOBy kpuTepueB OIEHKHM Y4eOHOW JEATEIFHOCTH Y4YaIlUXCS ITOJIOKEHBI
O00BEKTHBHOCTh M eIuHBIN moaxoa. [Ipu natubannpHON cUCTeMe OICHHWBAaHUS IS BCEX
BUJIOB Pa0OT YCTaHOBJIEHBI OOIIETNIAKTUIECKUE KPUTEPHH.

OTMeTKa «5»:

1) 3nanus, MOHUMaHUS, TIIYOMHBI YCBOCHHUS 00YYarOIIUMCS BCEro 00beMa MporpaMMHOTO
Mmarepuaa.

2) YMeHus BBIICNATH IVIaBHBIE IOJOXKEHHMS B M3YyYEHHOM Marepuane, Ha OCHOBaHHUU
(GakToB U HpUMEpOB 0000IaTh, AEIaTh BBIBOJbI, YCTAHABIMBATh MEXKIIPEAMETHbIE U
BHYTPUIIPEIMETHBIE CBSA3U, TBOPUYECKHU NPUMEHSET IMOJYYCHHbIE 3HAHUS B HE3HAKOMOM
CUTYallHH.

3) OrcyrcTBHe OMMOOK M HEJOYETOB IPHU BOCIPOM3BEIACHUU M3YYEHHOI'O MaTepuaia B
YCTaHOBJIEHHOM OOBEME, MPH YCTHBIX OTBETaX YCTPaHEHHE OTIEIbHBIX HETOUHOCTEW C
MIOMOUIBIO JOMOJIHUTENBHBIX BOIIPOCOB YUHUTENS, COONMIOACHUE KYNbTYpPbl HTUCbMEHHON U
YCTHOM peuH, IpaBui 0opMIICHUS MUCbMEHHBIX PadoT.

OTMeTKa «4»:

1) 3HaHue Bcero M3y4eHHOT 0 IPOrpaMMHOTO MaTepuara.

2) YMmeHM#l BBIAENATH TJIaBHBIE IOJIOKEHMSI B HM3YYEHHOM MaTepuaie, Ha OCHOBaHHH
¢dakTOB M MpHUMEpPOB 0000IATh, AENaTh BHIBOABI, YCTAHABJIMBAaTh BHYTPUIPEIMETHBIE
CBSI3M, IPUMEHSATH ITOJTYYECHHBIE 3HAHUS HA ITPAKTUKE.

3) He3nauurenbHble (HerpyOble) OMIMOKU M HEIOUETHI PU BOCIPOU3BEIEHUH H3YUYEHHOTO
MmarepHaia, COONIOIEHHE OCHOBHBIX MPaBWJI KyJIbTYyphl MUCbMEHHOW W YCTHOM peuH,
npaBui 0pOpMIIEHHS MMCbMEHHBIX PadoT.

OTMeTKa «3»:

1) 3HaHue U ycBOEHHE MaTepHallia Ha ypOBHE MUHHUMAJIbHBIX TPEOOBaHUM MPOrpamMMbl,
3aTpyAAHEHUE IIPU CaMOCTOSITEIHbHOM BOCIIPOU3BEICHUH, HEOOXO0AUMOCTh HE3HAUUTEIbHOM
MIOMOIIY NPENOIABATENS.

2) YMenue palOoTaTb Ha YpPOBHE BOCIPOU3BEACHHMS, 3aTPyIHEHHUS IPH OTBETaX Ha
BUJIOM3MEHEHHbBIE BOTIPOCHI.

3) Hanuuume rpy0Ooil OmMOKH, WIM HECKOJIBKUX HErpyObIX NpU BOCIHPOU3BEICHUHU
U3Yy4EeHHOT0 Marepuaia, HEe3HAUYUTEeNIbHOEe HECOOI0JACHNE OCHOBHBIX MPABHII KYJIBTYPHI
NUCbMEHHOW U YCTHOH peun, npaBuil 0pOpMIIEHNSI TUCbMEHHBIX padoT.

OTMeTKa «2»:

1) 3Hanume M ycBOGHME MaTepHaja Ha YpPOBHE HI)KE MHHHMMAIbHBIX TpeOOBaHUIMA



MPOrpaMMBbl,  OTHIEJBHBIC TPEICTABICHHUS 00 U3yYCHHOM MaTepuae.
2) OrcyTcTBUE yMEHUI paboTaTh HA YPOBHE BOCIIPOU3BEICHHUS, 3aTPYIHCHUS IIPU OTBETaX
Ha CTaHJIAPTHBIE BOIIPOCHI.
3) Hamuume HecKoJbKUX TpyObIX OMMOOK, OOJBIIOrO 4YHCIa HErpyobIX IIpU
BOCIIPOU3BEJICHUH M3YYCHHOTO0 MaTepHaia, 3HAYMTEIbHOE HECOOIOICHUE OCHOBHBIX
MIPABHJI KYJIbTYPhI MUCbMEHHOUW U YCTHOW peuu, MPpaBmiI 0POPMIICHHUS TUCEMEHHBIX padoT.

OTMmeTka «1»:

1) CraBuTcs 3a MOJIHOE HE3HAHHWE M3YYCHHOI'O MaTepuajia, OTCYTCTBHUE SJIEMEHTapHBIX
YMEHUW U HABBIKOB, a4 TaK)K€ B CJIy4ae HESIBKM Ha aTTECTAI[MOHHOE MEpOoIpusiTue 0e3
YBOXHUTEIHLHOW MPUYUHBI JITOO IPUMEHEHHUE MINAPTaIOK, HE Pa3peIICHHBIX TEXHHUCCKUX
CPEICTB ¥ YCTPONCTB, MHBIX CITIOCOOOB HEYECTHOT'O BHITIOJHEHUS paOOTHI.

2) CraButcs, ecnu oOydaromuiics He cAal JUCTAaHIMOHHYIO, JOMAIIHIOH,

CaMOCTOSITENIbHYIO U JIp. paObOThl B YCTAHOBJIEHHBIE CPOKHU.

KpI/ITepI/II/I OICHUBAHUA MUCHbMEHHBIX paﬁor (KOHTpOJIbeIX, CaMOCTOHTeJIbeIX)

Ormerka S:
1) Beimoxaun paboty 6e3 ommnboK U HEIOUETOB;

2) Jomyctun He 0ojiee OJTHOTO HEI0UeTa.
3) B paboTtax ¢ u30BITOYHON TUIOTHOCTBIO 3aJaHUM JOMYCKAETCSI BHICTABICHUE OTMETKHU

«5» B COOTBETCTBHUH C 3apaHeC OrOBOPCHHBIM HOPMATHBOM.

Otmerka 4:
1) Beimoau paboTy MOTHOCTHIO, HO AOMYCTUI B HEel He Ooliee 0fHOI Herpy0oil ommoOku
(32 UCKITFOUEHUEM PEIICHUS KOJTMIECTBEHHBIX (PU3NIESCKUX 3a]1a9) M OJTHOTO HeI09YeTa HITH
He 0oJiee IBYX HEJ0UYETOB.
2) B paboTtax ¢ n30BITOYHON TIOTHOCTHIO 33JaHUN JIOMYCKAETCS BBICTABIEHUE OTMETKU

«4» B COOTBETCTBHUH C 3apaHec OrOBOPECHHBIM HOPMAaTHBOM.

Ormerka «3»:
1) IIpaBUJIbHO BBIMIOJIHUI HE MEHEE MOJOBHHBI pabOThI WM JAOMYCTUI: HE
OoJiee ABYX rpyOBIX OMIMOOK;

WM He 0oJiee OHOU Tpy0Oi U OTHON HErpyOoi OIMMOKHU M OJHOTO HEIOUETa; U HE



OoJiee ABYX-TpeX HErpyObIX OMIMOOK;

WJIM BBITIOJTHUII PEIlIeHUe KOJIMYECTBEHHON (M3MYEeCKON 3a/lauul Mo ACHCTBUSAM 0e3 BhIBOJA
paboueii GopMyITbl IPU HATHYUHU TPABUILHOTO OTBETA

WM OJTHOM HETpyOOl OMIMOKHU U TPEX HEJO0UYETOB;

WJIH [IPH OTCYTCTBUU OLIMOOK, HO NMPU HAIMYUH YETHIPEX-TISITH HEI0UETOB.

2) B paboTtax ¢ u30BITOYHON MJIIOTHOCTHIO 3aJaHUI JTOIMYCKAETCSl BHICTABIEHUE OTMETKHU
«3» B COOTBETCTBHH C 3apaHEE OTOBOPEHHBIM HOPMATHBOM.

OTmerka 2:

1) JomycTun 4yuciio omuOOK U HEIOUYETOB MPEBOCXOAAIIEE HOPMY, IPU KOTOPOU MOMKET
OBITH BHICTABJICHA OTMETKA «3%;

2) [IpaBuIbHO BBITIOIHUI MEHEE YaCTH paObOThI, JOCTATOYHOM ISl BRICTABIEHUSI OTMETKH
«3».

OtmMmeTtka 1 cTaBUTCS, €CIIM YICHUK:

1) He npucTymnai K BBIIOJTHEHUIO PaOOTHI;

2) Vnu npaBuibHO BBIMOIHII He Oosiee 15 % Bcex 3a1aHuid.

3) He siBusics Ha aTTecTalliOHHOE MEPONpUITHE O€3 YBAKUTEIBHON MPUUNHBI

4) IlpuMeHun mmapraiku, He pa3pelieHHbIe TEXHUYECKHUE CPEICTBA U YCTPOMCTBA, HHbBIE
CIocOoObI HEUECTHOTO BBITIOJIHEHUS PAOOTHI.

[Tpumeuanue. YuuTellb UMEET MPABO TOCTABUTh YUEHUKY OIEHKY BBINIE TOW, KOTOpas

IpelycCMOTPEHAa HOPMaMHU, €CJIM YYEHUKOM OPUTMHAIBHO BBIMOJIHEHA padoTa.

Kpurepun ounenuBanus  J1a00paTOpPHBIX

pa6ort

Ouenka «5» CTaBUTCS, €CIIM YUCHUK:

[IpaBuiibHO oOmpeneNnuya I[elb OMNbITa W BBINOTHWI pPabOTy B IOJHOM 00beMe C
coOroficHHeM HEeOOXOIMMOU MOCIeI0OBAaTeIbHOCTH MPOBEICHUSI OMBITOB U HU3MEPEHUH.
CaMoCTOsTeThbHO W PAIMOHAIEHO BHIOpAl W TMOATOTOBWIJ JJIA OMbITa HE0OXOIUMOE
000pyI0BaHKE, BCE OIBITHI MPOBEN B YCJIOBHIX U PEKUMAX, 00ECIIEYMBAIOIINX TIOTyICHHUE
pEe3yIbTAaTOB U BHIBOJIOB C HAUOOMBIIEH TOYHOCTRI0. HaydHO IpaMOTHO, JTOTHYHO OMHCAT
HaOmoIeHus ¥ ¢(HhOPMUPOBAIT BBIBOJIBI U3 OMBITA. B IIpeCTaBICeHHOM OTYeTe MPABUIBLHO U
AKKypaTHO BBITIOHUJ BCE 3aIMUCH, TAOJIUIIBI, PUCYHKH, YEPTEKH, TPAPUKH, BEIYUCICHUS U
caenan BeIBOIbI. [IpaBUIiTbHO BRIMOTHWIT aHau3 norpemHoctei (9-11 kmaccer). [IposiBiser
OpTraHU3aIMOHHO-TPYOBBIC YMEHHSI (TTOAIEPKUBACT YUCTOTY pabovero Mecta u Mops oK

Ha CTOJIC, S3KOHOMHO HCIIOJIB3YCT PACXOAHLIC MaTepI/IaJIBI). 3KCH€pI/IMeHT OCYHICCTBIIACT



0 IJIaHy C YYeTOM TEXHUKU O€30MacHOCTH M MpaBui paboOThl ¢ MarepuajaMud |
000pyTIOBaHUEM.

Ouenka «4» CTaBUTCS, €CIIM YUYESHUK BBITIOTHIII TPEOOBAHMSI K OLIEHKE «5», HO:

OnbIT MPOBOAWI B YCIOBHUSIX, HE O0CCIIEUMBAIONIUX JOCTATOYHONW TOYHOCTH HW3MEPEHUH.
bruio nomyieHo aABa — Tpu HeoueTa Uity 0oJiee 0JHOM rpy0oil OIKMOKH U OJJHOTO HEJAO0YEeTa.
DKCHepUMEHT MPOBEICH HE TOTHOCTHIO WUJIH B

ONKCAaHUM HAOJIOACHUN W3 OMbITA YYEHHK JIOMYCTHUJ HETOYHOCTH, BBIBOABI CIelall
HEIIOJIHBIE.

Ouenka «3» CTaBUTCSA, €CIU YUYEHUK:

[IpaBmiibHO oOmpenenui LEedb ONbITa; padOTy BBINOJHSAET MPABUIBLHO HE MEHEE YeM
HAIOJIOBUHY, OJHAKO OOBEM BBINOJHEHHOW YacTU TaKOB, YTO IO3BOJSET IOJYYHUTh
MPaBUJIbHBIE PE3YAbTAaThl U BBIBOJBI 110 OCHOBHBIM, MPUHIMIHAIBLHO BAXKHBIM 3a/ladaM
pabotel. [Togbop oGopymoBaHwMs, OOBEKTOB, MAaTEPHAIIOB, a TAKXKE PadOTHI MO HAdaITy
OIIbITA IPOBEI C IOMOIIBIO YUNUTENS; WK B X0J1€ IPOBEJCHUSI OIbITA U U3MEPEHUI OIbITa
OBLIM JOMYILEHbI OMKUOKKA B ONMUCAaHUM HAONII0IeHUH, (HOPMYIHpPOBaHUH BBIBOJIOB. OIBIT
MPOBOAMIICS B HEPAIMOHAIBHBIX YCIOBHUSX, YTO MPUBEIO K MOJYYEHHUIO PE3YJbTAaTOB C
0oJIbIIIeH TOTPEITHOCTHIO UM B OTYETE ObUIH JOMYIIEHBI B O0IEH CIIOKHOCTH HE OoJiee
JBYX OIMMOOK (B 3aMUCSAX €IWHUIl, U3MEPEHUSAX, B BBIUUCIEHUAX, rpadukax, TabIumnax,
CXeMax, aHaJIM3€ MOTPelIHOCTed W T.JI.) HE MPUHIMIUAIBHOTO N7 JaHHOW paboThI
XapakTepa, HO TOBIHUSBIIUX Ha Pe3ydbTaT BBHITIOJHEHUS; HE BBIOJHEH COBCEM WITU
BBITNIOJIHEH HEBEPHO aHayn3 norpeutHocteit (9-11 kiaccer). Jlonyckaer rpy0Oyto ommoKy B
X0Jle dKcrepuMeHTa (B OOBSICHEHHH, B OQOPMIIEHMH DPAaOOTHI, B COOJIIOJCHUU MPaBUI
TEXHUKU Oe30MacHOCTH Tpu paboTe ¢ MarepuaiamMu U O00OpyIOBaHUEM), KOTOpas
MCIIPABIISIETCS IO TPEOOBAHUIO YUUTEIIS.

Ouenka «2» CTaBUTCSA, €CIH YUYEHUK:

He ompenenun caMOCTOSITENHHO II€Th OIBITAa: BBIMOIHWI pPabOTy HE MOJHOCTHIO, HE
MOJTOTOBWIJI HYKHOE 000pYyJ0BaHHE U 00BEM BBITIOJHEHHOW YacTH paboOTHl HE MO3BOJSET
clenaTh TPABWIBHBIX BBIBOJOB. OIBITBI, W3MEPEHUS, BBIUMCICHUS, HAOIIOICHUS
IIPOU3BOIMIINCH HEMTPABUIIBHO. B xone paboTel M B oTyeTe OOHAPYKWIHCH B
COBOKYITHOCTH BC€ HEJIOCTATKH, OTMEUEHHbIE B TPeOOBAHUAX K OlleHKe «3». JlomyckaeT nBe
(1 6onee) rpyObIe OLIMOKH B X0/1€ SKCIIEPUMEHTA, B O0BSICHEHUH, B OOPMIICHUH PaOOTHI, B
COOJTIOICHUH MpaBUJ TEXHUKW O€30MacHOCTH TpuU paboTe ¢ BEIIeCTBAMU U
000py/I0BaHNEM, KOTOPbIE HE MOKET UCIIPABUTH JIaXkKe 110 TPEOOBAHUIO YUUTETIS.

Ouenka «1» cTaBUTCS B T€X ClTy4asiX, KOTJ1a yUaIluicsi COBCEM HE BBITIOJIHHI padoTy WK



He cobmroan TpeboBaHuii 6e30MmacHOCTH Tpyaa. B Tex ciaydasx, korja yyaniuiics moxkasain
OpPUTHHAJILHBIN U HanOoJiee paliMOHANBHBIN MOJIX0/] K BHIITOJIHEHUIO Pa0OTHI U B IIPOIECCEe
paboThl, HO HEe M30eXkKall TeX WM UHBIX HEJOCTATKOB, OLIEHKA 3a BHITIOJHEHUE PAOOTHI 110
YCMOTPEHHUIO YUYUTENIS] MOXKET OBITh IOBBIIIEHA MO CPaBHEHUIO C YKAa3aHHBIMU BBIIIE

HOpMaMU.

Kpurepuu onenuBanusi pador B popme TecToB
IIpu TecTHpoBaHMM Bce BepHbIe OTBeTHl Oepyrcs 3a 100%, Torma ormerka
BBICTaBJISIETCS] B COOTBETCTBUHU C TaOJIMIEH:
ITponeHT BBINOIHEHUS 3aJaHUs
Otmerka otau4yHo - 81% wu
Oonee
OtmeTtka xopoiuo — 60-80%
OTMmeTKa y10BJIeTBOPUTENBbHO - 45-59%

OtmeTka Hey10BJIeTBOpUTEebHO0-0-44%

IMepeuenb oIMOOK

I'pyObie ommOku
1) He3HaHUE orpeeNeHUs] OCHOBHBIX MOHATHH, 3aKOHOB, ITPABHJI, OCHOBHBIX
MOJIOKEHUN TeopuH, He3HaHue (opmysa, OOMIETPUHATHIX CHMBOJIOB 00O3HAYCHUI
BEJIMYMH, €IMHUI] X U3MEPEHHUS;
2) He3HaHVEe HAaMEHOBAaHUHN €IMHUIl U3MEPEHHsI; HEYyMEHHE BBIJCIUTh B OTBETE TJIABHOE;
3)HeyMeHre TPUMEHATh 3HAHUS ISl pEIIeHUs 3a/1a4 U O0BSICHEHUS SIBJICHUIA;
4) pemenue GU3NYECKUX 3a]1a4 MO JeHCTBUAM, 0€3 BbIBO/Ia pabodel (hopMyIIbl;
5) HeyMeHue J1enaTh BBIBOABI U 0000IIeHNUS;
6) HEyMEHHUE YUTATh U CTPOUTH TpadUKH U MPUHIIUIIUATHHBIE CXEMBI,
7) HeyMeHue TMOATOTOBUTH YCTAHOBKY WJIM JlabopaTopHOe 0O0O0py/IOBaHUE,
MIPOBECTH ONBIT, HAOMIOACHUS, HEOOXOAMMBIE pacueThl WM HCIOIb30BaTh
MOJIyYeHHBIE JAHHBIE /17151 BHIBOJIOB;
8) HeyMeHue MOJIb30BAThHCS MEPBOUCTOYHUKAMU, YI€OHUKOM U CIIPABOYHUKAMU;
9) HapylIeHHe TEXHUKH 0€3011aCHOCTH;

10) HeOpexHOE OTHOILIEHHE K 000pYI0BaHUIO, TPUOOPAM, MaTEepUaIaM.



HerpyoObie ommuoku
1) HETOYHOCTH POPMYIUPOBOK, OIpE/IEeICHHM, TOHATHIA, 3aKOHOB, TEOPHU, BEI3BAHHAS
HETOJIHOTOM OXBaTa OCHOBHBIX NPU3HAKOB OIPEIENIIEMOr0 IMOHATHS WIM 3aMEHOU
OJTHOTO-/IBYX U3 3THX NMPHU3HAKOB BTOPOCTEIICHHBIMU;
2) omMOKM MpH CHATHUHM [OKa3aHUW C M3MEPHUTEIbHBIX MPUOOPOB, HE CBS3AHHBIE C
OTpeNieICHUEM IICHbl JEJICHUs IIKanbl (HAalpUMep, 3aBHUCAILINE OT PACIIOJIOKEHUS
U3MEPUTENBHBIX PUOOPOB, ONITUYECKHE U JIP.);
3) ommOKkH, BbI3BAaHHBIC HECOOJIOJEHHEM YCIOBHM MPOBEICHHS OIbITA,
HaOII0IeHUs, YCIOBUN paboThI mpubopa, 060pya0BaHHUS,
4) ommOKM B YCIIOBHBIX OOO3HAYCHHSIX HA MPUHIUNHAIBHBIX CXeMaX, HETOYHOCTh
rpaduka (HapuMep, U3MEHEHHE YTJIa HAKJIOHA) | Jp.;
5) HepalMOHANbHBIN METOJ| PELIeHUs 3aJa4d WU HEAOCTATOYHO MPOJyMAaHHBIN IUIaH
YCTHOTO OTBeTa (HapyIIeHWE JIOTHKH, TMOAMEHA OTIECIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETIEHHBIMHU );
6) HepalMOHAIbHBIE METO IbI paOOTHI CO CIIPABOYHOM U JPYToil TUTEPATypOK;
7) apudMeTHIECKHEe ONTHOKH
Henouernt
1) HepamumonanbHble 3amiCH TPU BBIYUCICHUSAX, HEPAIMOHAIBHBIE MPUEMBI
BBIYHCIICHHH, TPeo0pa30BaHU U pEUICHHS 3a/1a4.
2) Apudmernyeckue OmMHMOKN B BBIUYMCICHUSX, €CIM ITH OLIMOKU TpydOo He
MCKa)Xal0T PETbHOCTD MOJYYSHHOTO pe3yiIbTara.
3) OtnenbHbBIe TOTPENIHOCTH B (POPMYITHPOBKE BOIPOCA MIIH OTBETA.
4) HeOperkHOE BBITIOJIHEHHE 3aIIUCeH, YepTexeil, cxem, rpauKoB.
5) Opdorpaduyeckue 1 MyHKTyallMOHHBIE OIIUOKH.
YroObI Tpoliecc BBEICHHSI HOBBIX O0pa30BaTEIbHBIX CTAaHIAPTOB MPOTEKAT MaKCHMAIbHO
yCIIenTHO U 0e300JIe3HEHHO, TIEIaroT IOJKSH HEMIPEPBIBHO pab0TaTh HaJl TIOBBIIICHHEM CBOETO
npodeccuoHambHOr0 ypoBHA. OH JOIDKEH HENpPEephbIBHO YUYHUTHCA: YYUTHCS MO-HOBOMY
TOTOBUTHCS K YPOKY, YUYUTHCS IMO-HOBOMY MPOBOJUTH YPOK, YUUTHCS MO-HOBOMY OIEHUBATh

JOCTHIKCHUA 06yt1a}01111/1xc;[, YUUTBCA ITO-HOBOMY B3aHMOHeﬁCTBOBaTB C UX pOOUTCISAMHU.
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1 http://nsportal.ru - connanpHas ceTb paOOTHUKOB 00pa30BaAHHUSI
2 http://markx.narod.ru/pic/ - ¢pusuka B mkosme

3 http://festival.1september.ru/articles/ - ¢hecTuBans negarornyeckux uac
«OTKpBITBIN YPOK»

4 http://www.fizika.ru/ - caiit ans yuuresnen GU3MKHA U UX YICHUKOB
5 http://www.physics.ru/ - matepuansl o pusmke
6 www . ege .edu.ru - uapopmanroHHsIi moprai EI'D

7 http :// school - collection . edu . ru / - enunas xomnekius L{OPos.



