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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TpeOOBaHUM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, peATU3YIOIIUX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa odyyaromuxcs 10 kinacca npu o0ydyeHun ux
¢uszuke Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-JESATEIBHOCTHOIO IMOAXOA.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k nmiaaHupyeMbiM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMU MpeIMeTaMU. B Hell onpeenstoTcsi OCHOBHbIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3yibTaThl  OCBOGHHS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUpYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pr3HKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. [IKoabHBIN Kypc GUBHKH — CHCTEMOOOpa3yIOni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE U AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTa, OCBOCHHS KOCMOCA,
MOJIYYEHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS TP BHITIOJTHEHUN UMHU yU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusl IOJI0KEH
pPSA UIEeH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLMUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoesn eenepanuszayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (pu3mku
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHE CBS3U Pa3BUTHS
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN N3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX ITPEJICTABICHUSIX O IPUPOJIE, IPAHULIAX TPUMEHUMOCTHU
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-esITeIbHOCTHBIN TOJAX0A B Kypce (PU3UKU peanusyeTcs Mpexiie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIBHOM AESITEITbHOCTH O00YyYaroIMXCs.
J1y1st 6a30BOT0 YPOBHS Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX padOT, MPOBOAMMBIX s
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kKabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTcsl OBJAJCHHE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHUE yesieTcs pEIICHNI0 PACUETHRIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
du3MYeCKOl MOAENbI0, TO3BOJIAIOIINE TPUMEHATH HW3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NTPOTEKAHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BBIOOpa (DU3UYECKON MOIETH IS CUTyalMu MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmiero oOpa3oBaHUS JTOJDKEH W3Yy4aTbCs B YCIOBHSIX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GU3MKHU AOKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U IEMOHCTPAIIMOHHOE 000pYy/I0BaHHE.

JleMmoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~U3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIMPHUYECKHX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOOydJamomuxcs. TemaTHueckue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBJISTFOTCS:

o (opMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

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

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3ybTaTa U3yueHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3nyeCKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

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

JlocTrxeHne 3TUX Ienei o0ecrednBaeTCsl pEIIeHHeM CIEeIyIOINX 3a71ad B

nporuecce U3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAsS MEXaHHKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U [N TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IOBCEIHEBHOM KU3HU;



e OCBOCHHE CIOCOOOB peUIeHHs pa3jIHYHbIX 3a7ad C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e IOHMMAaHHE (PU3NYECKUX OCHOB M IPHUHILIMUIIOB JEHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(¢u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmauuu,
OIIpE/IENICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO PE3YJIbTaTa;

e CO3JaHME YCIIOBUHM AJI1 Pa3BUTUS YMEHHMM MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro

obOpazoBanus otBoauTcs B 10 kitacce — 68 yacoB (2 yaca B HEJIEIIO.

[Ipennaraemeiii B mporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U

NPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENAaeT BBIOOP
IpOBeNECHUsT J1a0OpPaTOpPHBIX pPAbOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

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

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOrO JABUKEHHSI.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuonuHeitHoe nBMKeHUE. [[BUKEHNE MAaTEPUAIBHON TOYKHU MO OKPYKHOCTHU
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] yIiOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOLICHHUSI MEXAY IyTAMH, MNPOWJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes. IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectu. llepBas kKocMuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE 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 nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUEHUS M CKOJIBKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pEe3nHOBOM 00pasiie, OT ux AehOpMAaIIHH.

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.
PeakTruBHOE IBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHuManbHBIE W HENMOTEHUHUANbHble  CUibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUUECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MTUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonnuectBo BemecTBa. [locTosiHHast ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens uneanbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeoHEW KWHETHYECKOW SHEPruM TEIUIOBOTO JABMKEHWs vactul rasza. lllkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpEeHHsAST 3HEprus TEPMOJUHAMHUYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNBI ~ IEUCTBHUS ~ TEIUIOBBIX  MAllWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

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

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEMI0BOro OanaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu nmoHW>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3anus Tea. DIEKTpUIecKuid 3apsa. [[Ba Bua 3IeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
OnekTpudeckoe mnoje. Hanpspk€HHOCTh  anekTpudeckoro mnoiid.  I[IpuHuumn



CYyNEPHO3ULIMKU 3IEKTPUUECKUX Mojied. JInHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpPyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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 COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKkoi 1enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MPOBOJUMOCTD
noJrynpoBogHUKOB. CBoicTBa P—N-niepexoaa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpuyeckuii Tok B ra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSATENIbHBIN
paspsa. Monunus. 11nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, MOTYTPOBOTHUKOBBIIN TNO/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MeEpeHHe JIEKTPOIABWXKYIIEH CHiIbl. KOpOoTKoe 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, nabopamopsie pabomsi

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMU Ha OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.

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

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpHAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKM 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTH HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHUE TJI00aIHLHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3Y4YeHUs! (PU3HKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENIbCKYIO IEATEIbHOCTD
VHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEATeIIbHOCTH, 3aJaBaThb MHapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBHUE PE3yJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Bba3oBnle ucciienoBarejbcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIIAJICTh HABBIKAMHU y4e€OHO-MCCIIEIOBATEILCKON M MPOEKTHON JESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIeHusl 3a1ad (U3UIECKOTO COJACpKAHUS, MPUMEHEHUIO Pa3IMIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa30OBaHUI0 W TPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOSKTOB B 00J1acT (PU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPXKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBICE B XOJEC PEIICHHUS 3a7a4dl  pPE3yJIbTaTHI,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIlHsIM, OIIEHUBATH MMPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
KU3HEICATCIBHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTb MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aJlbTEPHATUBHBIE PEIICHU.

Pabora c nundopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(GOPMAIIHH;

WCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHNs, MPABOBBIX W ATUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e301aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpeICTaBICHHS i BU3yaJTU3aIUH.

KoMMyHuKaTHBHBIE YHHBepPcaibHbIe yueOHbIe 1eiiCTBUA:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaATBLHON
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUS TO €€ JOCTH)KCHHIO: COCTaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHWBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

nmpeajiaraTh HOBBIE TMPOEKTHI, OILIEHMBATh WJIEU C TIO3UIMU HOBU3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON PabOThI ¢ YUETOM HMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
pELICHMS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TNPUHUMATH PEIICHUS IO HUX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAINU3E pe3yJbTaToOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
dbuzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy  00Yy4aroIIMXCs
COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJaNnTUPOBATBHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3pemiaTh KOHPIHKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonity o6yuenus B 10 kiacce nmpeaMeTHbie pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
UJICAJIbHBIN a3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOEHMS BEIIECTBA U



ANEKTPOAUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJaXKIEHUH), TEIJIOBOE PaBHOBECHUE,
UCIapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIaKHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Tra3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICHCTBHE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MYTh, MNEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHWYECKass MOIINHOCTh; NPU ONHCAHWU MPABUIBLHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3MUYECKUE BEJIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJIEKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO0 BEJIUYUHY C IPYTUMHU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI U MPUHIIMILL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNIN CYNEPNO3ULIUA CHUJI, HPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOIOTHON TeMIiepaTypoM, MEepBhIi 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHITH OCHOBHBIC TIPUHITUIIBI ICUCTBUS MAIIIWH, MPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHs UX 0€30MacHOr0 UCMOIb30BaHUS B MOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHUS, POBOJAUTH OIBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

WCCJICNOBATh  3aBUCHUMOCTH  MEXKIYy  (PU3MYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buUKCUpPOBATH PE3YNIHTATHI MOJIYYCHHONU 3aBUCUMOCTH (PU3UUECKUX BETUYUH B BUJIC
TabnuI 1 TpauKOB, ACIIaTh BHIBOJBI ITO PE3yJIbTaTaM UCCICIOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
00opy1I0BaHUS;

pemiatb pacu€THbIe 3a7a4d C SBHO 3aJ]aHHOW (DU3UUYECKOM MOJIEIbIO,
UCITOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYEHHOTO 3HAYCHHS (PU3MUECKOUN BEJIMYUHBI,

peraTh KaueCTBEHHBIC 3a/1a91: BBICTPAUBAThH JIOTHYECKH HEITPOTUBOPEUUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

WCITIOJIB30BATh MTPH PEIICHUN YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITUOHHBIC
TEXHOJIOTHH JJISl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETAIIMN U TIPECTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIApHON HWHGOPMALMK, TOJYYEHHOM W3 pa3InyHBIX
WCTOYHHUKOB, KPUTHYCCKH aHATM3UPOBATH MTOTyIaeMyi0 HH()OPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHU;

WCITOJIB30BaTh TCOPETUICCKUE 3HAHUS 110 (PU3HUKE B ITOBCETHCBHOM KU3HH TSI
oOecrieueHuss OE30MaCHOCTH TPU OOpalieHuu ¢ TpUOOpaMu M TEXHUUYECKUMH
YCTPONCTBAMH, JIJIi COXPAHEHUS 370POBbS M COOJIOEHUS HOPM SKOJOTUUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TPYyNIE C BBHIMOJHEHUEM PAa3IUYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoububie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [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
Pa3nen 3. MOJIEKYJISIPHAS ®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 bu6muoreka [IOK

®da30Bble IEPEXOBI

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



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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 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 INIVIAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpa3oBaTejibHbIE

padoTshI padoThI
pecypchl

®du3nka — HayKa 0 IpUpo/Ie.

1 Hayunslie MCT(}),;I(I)I nofHapHIfﬂ 1 03.09 Bubmrorexa IIOK

https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero MUpa
Ponb 1 mecTo dusuku B

5 (hopMUPOBaHHHM COBPEMEHHOM 1 05.09 bubnnorexa [JOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIIOIeH
MexaHunyeckoe ABUKEHHE.

3 OTHOCHUTEIBHOCTH MEXaHUYECKOTO 1 10.09 bu6mmoteka IIOK
neuxenus. [lepemenienue, CKOpoCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 12.09 bubmmnoreka HOK
JIBU)KEHUE https://m.edso0.ru/ff0c3620

5 PaBHOyCcKOpeHHOE PSIMOJIMHEIHOE 1 17.09 bubmuorexa [IOK
JIBH)KEHUE https://m.edsoo.ru/ff0c372e

5 CBobOoaHOe mageHue. Y CKopeHue 1 19.09 bubnmnorexa [JOK
CBOOOHOTO Ta/IEHUs https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHUE.

7 JIBr>KeHHEe MaTepUaIbHOU TOYKHU 110 1 24.09 bubmorexa [TOK

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada
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IIpuHLUII OTHOCUTENIBHOCTH

bubnunorexa LIOK
8 r Y 26.09
ATIeH HepquaHbHHe CHCTEMBL https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [lpunnun
9 CcyIepno3uuy cuil. Bropoul 3axkoH 01.10 Bubmorexa HOK
yrep ' p . ' https://m.edsoo.ru/ffOc3be8
HeroToHa 1715t MaTepuanbHON TOYKA
Tperuii 3akon HerotoHa s bubnnoreka [JOK

10 03.10
MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TArotenus. Cumna

11 Tsokectu. [lepBas kocMuveckas 08.10 bubmorexa HOK

PP ' https://m.edso0.ru/ff0c3d00
CKOPOCTH
Cuna ynpyroctu. 3akoH ['yka. Bec Bbu6motreka [JOK

12 10.10
Tea https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument

13 TpeHus. Cuiia COpOTUBIEHUS IPU 15.10 bubmuoteka [IOK
NIBIDKECHUH TeNa B JKUIKOCTHU U ' https://m.edsoo.ru/ffOc3f76
rase
[ToctynatensHoe U BpamareabHOe

14 JBIKEHUE a0COIIOTHO TBEPIOTO 1710 bu6nmorexa LIOK
Tena. MomeHT cuitbl. [litewo cuitbl. ' https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHS TBEPAOTO TeIa
NMnynsc MmaTepualbHONM TOYKH,

15 CUCTEMBI MaTepUATIbHBIX TOYEK. 2210 bubmmnorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs ' https://m.edsoo.ru/ff0c43d6
UMITYJIbCa. PeakTHBHOE JIBIYKEHUE

16 PaboTa 1 MOIIIHOCTH CHIIBL. 24,10 bubnuoteka [JOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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MaTepuaabHOW TOUKH. Teopema 00
MU3MCHCHUH KHHETHYECKOW SHEPTUH

17

IToTrenumanpHas SHEPTHUsL.
[ToTenumanpHas SHEPTUs yIpyro
neGopMUPOBaHHON NIPYKUHBIL.
[ToreHmanpHas 3Heprus Teia
BOJIN3M IOBEPXHOCTHU 3eMIIU

05.11

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

18

IToTrennuanabHBIE U
HeIoTeHIMaIbHbIE CHIIBL. CBSI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
W3MEHEHUEM MEXAHUYECKOU SHEPTUH
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKOU SHEPTUn

07.11

bubnunoreka [IOK
https://m.edsoo.ru/ff0c478c

19

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

12.11

20

KonTponbhas padota no teme
«Kunemaruka. J[nramuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

1411

but6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TIOJIOKCHUS
MOJIEKYJIAPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Audpdysus

Xapaxkrep JBUKECHUS U
B3aHMOJICHCTBHS YaCTHUI] BEIISCTBA.
Mogenu cTpoeHus ra3oB, )XUAKOCTEH
W TBEPJIBIX TEII

19.11

21.11

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



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konnuectso
BemiecTBa. [locrosnnas ABoraapo

26.11

24

25

26

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

Uneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomtoTHas TeMepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUu
JBUKEHUS MOJIEKYJ. Y paBHEHHE
MenaeneeBa-Kianeiipona

28.11

03.12

05.12

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

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

27

3akoH JlanmbpToHa. ['a30BbIC 3aKOHBI

10.12

28

29

30

31

JlaGopatopHnas pabora
«HMccnenoBanne 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSHHS
Pa3peKEHHOTO ra3a

I/I3OHPOHCCCH B UACAJIbHOM ra3c€ u
ux Fpa(I)I/I‘IGCKOC MMPEACTaBJICHUC

BnyTtpenHss sneprus
TEPMOJAMHAMUYECKON CUCTEMBI U
crroco0nI €€ n3MmeHenus. KoanuectBo
TeIUIOTH U paboTa. BHyTpeHHss
SHEPTHUsl OJHOATOMHOIO UJI€ATbHOTO
rasza

Buasr TCILIONCpeaaYn

12.12

17.12

19.12

24.12

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

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

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

32

VY nenbpHag TEINIOEMKOCTE BEIIECTBA.
KonuyecTBo TemioTs! npu

26.12

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



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

Teronepenaye. AauadbaTHbIi
porecc

IlepBbIil 3aKOH TEPMOAVHAMUKHU U

bu6nmmorexa [IOK

33 14.01.26
€ro IIPUMEHEHNE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTumocTh mporeccoB B
34 mpupozae. Bropoii 3akoH 16.01 Bubmaorexa ITOK
pupodle. B10p ' https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [Tpunmun nevicrBus u KI1/{ 2101 bubnunoreka LIOK
TETUIOBOM MaIIuHbI ' https://m.edsoo.ru/ff0c600a
36 ukn Kapnao u ero KIT 23.01
37 DKOJIOTUYECKHE TTPOOIEMBI 28,01
TEIUIO3HEPTEeTHKU
O6o0maromuii ypok
38 «Monexyst HaZp ¢uznka. OCHOBBI 30.01 bubmorexa LOK
Yp ' ' https://m.edso0.ru/ff0c6938
TEPMOJIUHAMHUKIY
Kontponbnas paboTa mo teme BuG 10K
noIMoTeKa
39 M .0 04.02
«Mouexynapras pusuica. OcHOBbI https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI
40 [TapooGpa3zoBaHue U KOHACHCAIHSL. 06.02 bubmuorexa [IOK
WcniapeHue 1 KUTEHHE ' https://m.edsoo.ru/ff0c63b6
AOcomoTHas U OTHOCUTEIbHAS Bt LOK
HOJIMOTEeKA
41 .H i 11.02
BIDKHOCTD BO3YXd. HACBIICHHbIM https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
amopdHbIe Tena. AHU3OTPOIHS
42 CBOMCTB KpucTauioB. XKuakue 13.02 bubmmorexa LIOK

kpuctayiasl. CoBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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[InnaBnenue n KpUCTATUIU3ALIMSL.

bubnunorexa LIOK
43 v . 18.02
AACHBHAA TEMIOTA MIABICHIA https://m.eds00.ru/ff0c6708
CyOmumariust
bubnunorexa LIOK
44 Y o 20.02
PaBHERHC TEIIOBOTO baarca https://m.eds00.ru/ff0c6820
DnexTpu3aus Tel. DIeKTPUISCKUi
45 3apsi. J(Ba BUIa dJEKTPHIECKHUX 25.02 Bubmiorexa HOK
AL p ' https://m.edsoo.ru/ff0c6bcc
3apsJI0B
I[IpoBOOHUKH, TUIIEKTPUKHU U
46 H(I))JI HOBO HIiIKI/I 3aK(I:H 27.02 Bubmuorexa IIOK
YHPOBOZ : ' https://m.edsoo.ru/ffOc6bcc
COXPAHEHHUS AJICKTPUICCKOTO 3apsjia
B3aumoneiictBue 3apsioB. 3akoH
47 Kynona. Toue4yHnIN diIeKTpUIESCKUN 04.03 Bubmrorexa LIOK
y ’ p ' https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsxk€HHOCTB 3JIEKTPHYECKOTO
nosist. [IpuHnun cynepnosunmu bubmuoreka [IOK
48 N 06.03
JIIEKTPUYECKUX MoJeH. JInuuu https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
PaGota cui anekTpocTaTuuecKoro Bu6 110K
noImoTexa
49 i .P 11.03
MO LIOTCHIHAIL. FasHocTh https://m.edsoo.ru/ffOc6f00
IIOTEHI[AAJIOB
IIpOBOMHUKH M TUDIEKTPUKU B
50 3J'IpeKT J:)CTaTI/I'-IeHCKOM nor;e 13.03 bubmorexa LIOK
p ' ' https://m.edsoo.ru/ff0c7018
JlydnexkTpudeckas IPOHUIIAEMOCTh
o1 OnextpoémkocTs. Konnencarop 18.03 bubmorexa [TOK

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

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIeHcaTopa. DHEepTus
3apsDKEHHOT0 KOHJIEHCAaTopa

20.01

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

53

54

55

56

57

58

Jlaboparopnas pabota "U3mepenune
ANEKTPOEMKOCTH KOHJeHcaTopa"

[IpunIMN NEelCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO
armapara, CTpyHHOTO IPUHTEPA.
DNeKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHHe AIIEKTPONpruOOpPOB

DNEeKTPUYECKUM TOK, YCIOBHS €r0
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsoxenue.
Comnporusnenue. 3akon Oma Jist
y4acTKa Ienu

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIIaHHOE COETMHEHUE
npoBoAHUKOB. JIaboparopHas padoTa
«M3yueHne cMenaHHoro
COCMHEHUS PE3UCTOPOB)

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

3akon OMa i TOJTHOM (3aMKHYTO )
anekTpuueckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne D/1C nuctounuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

0.5

0.5

25.03

27.03

08.04

10.04

15.04

17.04

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

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

PesepBHblit ypok. KonTposbHas
pabota o Teme "DIeKTpoArHAMHKA"

22.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56
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/ Beepoccuiickasi mpoBepoYHast
paborta

60

61

62

Oo6o06maromuii ypox
«QNEKTPOANHAMUKAY /
Bcepoccuiickas mpoBepouHas paboTa
DneKTpOHHAs MTPOBOIUMOCTh
TBEPJIBIX METAIIOB. 3aBUCHMOCTD
COTPOTHUBIICHUS METAJIJIOB OT
Temreparypbl. CBEpXIIPOBOIMMOCTh
DIEeKTPUYECKHI TOK B BaKyyMe.
CBoiiCcTBa JIEKTPOHHBIX ITYYKOB

24.04

29.04

06.05

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c88be

63

[TonynpoBoiHUKH, UX COOCTBEHHAs
Y IPUMECHAsl IPOBOANMOCT.
CaoilicTBa p—N-niepexona.
[TomynpoBOTHUKOBBIE TPUOOPEI

08.05

bubmmoteka IIOK
https://m.edsoo.ru/ff0c84ae

64

DNeKTpUUECKUH TOK B pacTBOpPax U
pacruiaBax >JIeKTPOJIHUTOB.
DNeKTpoauTHYECKas JUCCOIMALUS.
OneKTponan3

13.05

bubmmoteka IIOK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUYECKUH TOK B ra3ax.
CaMocCTOSITEeNIbHBIN U
HECAMOCTOSITENIbHBIN pa3psl.
Monnus. [Tnazma

15.05

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue nprudopsl U
YCTPOMCTBA U X MPAKTHYECKOE
npuMeHeHue. [IpaBuna TeXHUKN
0€30MacHOCTH

20.05

bubnunorexa LIOK
https://m.edsoo.ru/ffOc86fc
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KonrponsHas pabora o Teme

«Qnekrpocraruka. [locrosHHbIN bubmmoreka [JOK
67 . 1 22.05
3JeKTpudecKkuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»
PezepBHblit ypok. O600maromnmii Bu6mumoteka [JOK
68 1 27.05
ypok o TeMam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JlemMoHCTpUpOBaT, Ha NpUMeEpax pojdb U MecTo (GU3HKU B
101 (dbopMUPOBaHUN COBPEMEHHON Hay4HOW KapTUHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTU, B MPAKTUYECKOU AEATEIbHOCTH

Jmonen

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PU3MUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIUAIbHAs CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UICAIBHBIN Ia3; MOJEJIN CTPOCHHUS Ta30B, )KUIKOCTEN U
TBEPABIX TEJ, TOYCHHBIN BJIEKTPUUECKUH 3apsii — IpH pelIeHUU

¢duznueckux 3a1a4y

PacnioznaBath (u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHYECKON TEOpUH
CTPOCHMsI BelleCTBA M JJEKTPOAMHAMUKH: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEHUE, CBOOOIHOE Ma/leHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
10.3 nupdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJl NpU HarpeBaHUU
(oxJIaX/IeHNH), TEIUIOBOE paBHOBECHE, MCHApEeHue, KOHJEHcallus,

IJIaBJI€HUE, KpUCTAIM3alMs, KWUIIEHHE, BIIAXXHOCTh BO3/yXa,

MOBBIIICHUE JABJICHMS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBf3b MEXIy IlapaMeTpaMu COCTOSIHHMA Tra3a B

H3o0Iponeccax; 3JICKTpU3aus T, B3aUMOJICHICTBHE 3apaa0B

OnuceiBaTh MEXaHUYECKOE JABI)KCHHUE, HCHOIb3Ys (PU3NIECKue
BEITMYUHBI: KOOPIUHATA, ITYTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, WMIIYJIbC Tella, KUHETHYecKas JHEeprus,
10.4 MOTEHIIMaJIbHAs DJHEPrus, MeXxaHudeckas paboTa, MexaHUYecKas
' MOIIHOCTh, TPU OMHCAHWW MPABUIBHO TPAKTOBaTh (UINUYECKUI
CMBICJT HCTOJIb3YeMBIX BEJIWYWH, WX OOO3HAUYCHHUS] W €IUHUIIHI,

HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIUUUHY

C ApYTvuMHU BCINYUHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJB3YyS (U3MUCCKHE BCIMYUHBL [ABJICHHE Ta3a,
TEeMIeparypa, CpeAHsss KHHETHYeCKas SHEPrus XaoTHYECKOTO
JBYDKEHHUS MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOT0 JCHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMUCAaHWHM  MNPAaBWIBHO  TPAKTOBaTh  (PU3MYCCKUA  CMBICIH
UCIIOJIb3YEMbIX BEJIMYUH, UX OO03HAYEHHUS M CIAMHHUIIBI, HAXOIUTh
GbopMyJibl, CBS3BIBAIONIME JAHHYIO (QU3UYCCKYIO BEIHYHUHY C

JIpYyTrAMH BEJIUYUHAM

10.6

10.7

OnuceiBaTh W3YYEHHBIE JJICKTPUYECKHUE CBOMCTBA BEIIECTBA H
ANEKTPUYECKUE SIBJICHHUS (IIPOLIECCHI), HCIONB3ys (pu3nueckue
BEJIMYMHBI:  DJIGKTPUYECKUI  3apsia,  DJIEKTpUUECKoe  IMoIe,
HANPsDKEHHOCTh TOJISA, MOTEHIMANl, PAa3HOCTh MOTEHIMANIOB; IPHU
OMHUCAaHWUU  TPABWIBHO  TPakTOBaThb  (DU3UYECKUNA  CMBICI
UCIIONIb3YEMBIX BEIMYMH, UX OOO3HAYEHUS U €AMHMUIIBI; YKA3bIBATh
(dbopMyIibl, CBA3BIBAIOIIUE JAaHHYIO (U3UYECKYIO BETUUYHUHY C IPYTUMHU

BCJIIMYNHaAMU

aHaATM3UPOBaTh (PU3UUECKUE TPOLECChl U SBJICHHUS, HCIIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOT'O TATrOTeHMs, |,
I1 u 111 3axons! HhtoTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON dHEPTuH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIIMII CYNIEPIIO3ULIAN CUJI, TIPUHIIUI
paBHONpABUS HHEPUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYN C
a0COJIIOTHON TeMIlepaTypoi, MepBbIi 3aKOH TEPMOJINHAMUKH; 3aKOH
COXpaHEHMsI AIIEKTPUYECKOro 3apsjaa, 3akoH Kyrona; mpu 3tom
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe

BbIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATD OCHOBHBIE TPUHIUIIBI JACHCTBUS MAIWH, NMPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pazNu4aTh YCIOBUS HX OE30MMacHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO0 (PU3MUECKUX SIBICHUN
U TIPOLIECCOB C UCHOJIB30BAHUEM IPSMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GopMyIUpOBaTh MpolieMy (3a7ady) U TUNnoTe3y yu4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IIPEIUIOKEHHOTO

000py10BaHUs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI




10.10

OcymiecTBisATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCIIOJBb30BaTh U3BCCTHBIC MCTOAbI OICHKU HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPadUKOB, JIeJIaTh BEIBOJIBI 110

pe3yJibTaTaM MCCIEI0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpH  MPOBEICHHUU
UCCIICIOBaHUH B paMKax yd4eOHOro JKCIIEPUMEHTa, Yy4eOHO-
UCCIIE/IOBATEIbCKON M HPOSKTHOM JICSTEIFHOCTH C UCIOJIb30BaHHEM

U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYAOBaHUS

Pemartp pacu€THble 3a1a4u ¢ SIBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI M TPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJla4yd  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOAWTH pacu€Tbl H OLEHUBATh pPEaJbHOCTh IMOJYYEHHOTO

3HA4YEHUs1 (PU3NIECKON BETHMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUIN C OIIOPON HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh mNpu pelIeHHH Y4YeOHBIX 3a7ad COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJOIMH JUIsl TMOWCKA, CTPYKTYpPHpPOBAHUS,
UMHTEpHpeTaliy U MpeJCTaBIeHUs] yueOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLIKH, [TOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKU

aHAJIM3UPOBATh MOJIy4yaeMyHo HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JUIg  oOecriedeHHs O€30MacHOCTH TpU  OOpalleHUu C
npubopaMd M TEXHUYECKMMM YCTPONCTBAMH, MJIs COXpaHEHHS
310pOBbsl M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHS B

OKpYKarollen cpee

10.18

PaGoTaTh B rpyInie ¢ BHIITOJIHEHUEM Pa3IUYHBIX COLUATIBHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYIIbI, palMOHAIBHO  pPaCHpelnessTh

00s3aHHOCTH U IJIaHUPOBATE ACATCIBHOCTH B HCECTAHAAPTHBIX




CUTyalludgX, aICKBATHO OLICHUBATL BKJIAJ KaXA0r'o M3 YYAaCTHHUKOB

TPYMIBL B PEeLICHHE pAaCCMAaTPUBAEMON MTPOOIIEMBI



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

1.2

®uzuka — Hayka o npupojae. Hayunbie
METO/IbI IO3HAHUS OKpY>Karoliero mupa. Pois
JKCIIEPUMEHTa W TEOpUH B  Mpollecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3uke

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsbie TUIOTE3BI.
®usnyeckue 3aKOHbl M TEOpHH. | 'paHuUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[Ipunnun coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTUYECKOH

e TEIbHOCTH JTI0AeH

MEXAHHKA

211

212
2.1

2.1.3

KMHEMATHKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTEIBHOCTD MEXaHUYECKOTO

neuxeHus. Cucrema orcuéra. TpaekTopust

[lepemenienue, cKOpoCTh (CPEIHSS CKOPOCTH,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepualbHON TOYKH, UX IMPOECKUUU HA OCH
CUCTEMBI KOOPJIMHAT. Crnoxenue

MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMeEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKECHUE. I'padpuxu
3aBUCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOPEHUH, NyT¥ W IepeMelicHUs

MaTepUaIbHOU TOUKHU OT BpEMEHU




214

2.15

2.1.6

2.1.7

CBoOogHoe majienue. Y CKopeHue

CBOOOIHOTO IMaJEHUSA

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JIBVKCHME  MAaTepUaJbHOM  TOYKM 11O
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAs
CKOpPOCTb. ITepuon u 4acToTa.

LleHTpOCTPEMUTENIBHOE YCKOPEHUE

TexHudyeckue  yCTpOMCTBA:  CIMAOMETP,
JBUKCHHE CHaApsIOB, LICTIHBIE M PEMEHHBIE
nepegadu

[IpakTnueckue paboTHL. H3smepenune
MIHOBEHHON  ckopoctH.  MccnepnoBanue
COOTHOIIICHHUA MCKOY nyTiaMHU,
IIPOMJCHHBIMU TEJIOM 32 IOCIJIE0BATEIbHBIE
paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpH
PaBHOYCKOPEHHOM JBI)KEHHU C HaydaJbHOU
CKOpPOCTBIO, paBHOW Hymwo. M3ydenue
JIBUKCHMSI IIApUKa B BA3KOM JKUIKOCTH.
WN3ydyenne nBukeHus Tena, OpOLIEHHOIO

TOPHU30HTAJIBHO

2.2

221

2.2.2

JTMHAMUKA

[IpuHnun  otHOocurensHOCTH  [anmres.
IlepBeii 3akoH Herorona. MuHepuuanbHbie

CHUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHnyn cynepno3suuuu

CHUJI

2.2.3

224

Bropoii 3akoH HeroTOoHa M1 MaTepUalbHON
TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns
MaTepUaIbHbIX TOUEK

3akoH  BcemupHoro Tarotenus. Cuna

TSAXKCCTH. HepBaﬁ KOCMHUYCCKasA CKOPOCTD.

Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIB)XCHUA u cHhJIa TPCHUA IIOKOA.
Koaddunuent tpenns. Cusa conpoTuBiieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[ToctynarenbHo€e U BpaliaTeabHOE ABUKEHNE

a0COJIIOTHO TBEPOTO TeJa

2.2.8

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpalllCHHUS.
[liteuo cunel. YcioBust paBHOBECUS TBEPAOTO
tena B ICO

2.2.9

2.2.10

231

2.3.2

TexHuueckue YCTpOﬁCTBaI INOAIIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboTsl. M3ydenne nBrKeHUs
Opycka MO HaKJIOHHON TIUIOCKOCTH TOJ
JEeHUCTBUEM HeCKoJbkuXx cui. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIHAX
B JepopMUpPYEeMOil TMpYyKUHE U PE3MHOBOM
oOpasrie, OT BENUYUHBI WX Jedopmaiuu.
HccnenoBanue YCIIOBUU paBHOBECHS
TBEPJOTO TEJIa, UMEIOIIETO OCh BPAILICHUS
3AKOHbBI COXPAHEHUA B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI
MaTepHaIbHBIX To4eK. MMmynbc cuibl u
M3MEHEHNE UMITYJIbCa TeJla

3akoH coxpaHeHuss umnyiasca B HCO.

PeakTtuBHOE ABHKEHHE

2.3.3

PaGotra cunel

234

2.35

MomHocTh CHITEI

Kunernueckass  sHepruss  MaTepHAIBHON

TOYKH. TeopeMa 0 KHHETHYECKOMU OHCPIrun

2.3.6

ITorenunaneHas oHeprus. IloreHnumanbHas
SHEPIUs yIpyro nehopMUPOBAHHOMN
npyuHbsl. [loTeHnumanpHas sHeEprus Tela

BOJIM3U MTOBEPXHOCTH 3eMIIH




HOTGHHI/IaJ'IBHBIe N HCIIOTCHLMAJIBHBIC CHJIBI.

CBsi3b  pabOThl HEMOTEHIIMAIBHBIX CHJI C

2.3.7 M3MEHEHHUEM MEXaHUYECKOI SHEPTHH
CHCTEMBI TEJL 3aKkoH COXpaHEHHS
MEXaHUYECKOH 3Heprun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS

239 TexHuyeckue ycTponcTBa: JBUKEHHE PaAKeET,

o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue pabotel. M3yuenue cBs3u

2310 CKOpOCTel Ted TMpH HEyNmpyrom  yiape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEXaHNYeCKOM OHCPI'HHA TCJia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

3.11

OcCHOBHbIE ~ TOJOXEHUS  MOJIEKYJSPHO-
KMHETHYECKOH TEOPHH. BpoyHoBckoe
neuxenue. uddysus. Xapakrep ABUKEHUS

M B3aMMOJICHCTBUS YaCTHII BEIlIeCTBa

3.12

Mogenu cCTpoeHHsI Tra30B, XKUIKOCTEH U
TBEPABIX TE€T U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIeH

3.1.3

3.14

Macca wMonekyn. KomuuecTBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [lkana remneparyp Lienscus

3.15

3.16

Mopnens wmaeanpHoro raza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUUYECKON

TCOPHHU UACATBHOI'O ra3a

AGcomtoTHas TeMIeparypa Kak Mepa cpeiHein
KMHETUYECKOU SHEPTUu TEIIOBOTO
JNBWKEHUs vactull rasza. [llkana temmneparyp

KensBuna

3.1.7

VYpaBuenne Kianelipona — MeHaeneesa.

3akoH JlaapTOHA




3.18

I"a3oBbIe 3aK0HBI. M30mpo1I€CChI B HACATBHOM
ra3¢ C NMOCTOSHHBIM KOJIMYCCTBOM BCIICCTBA.

M30TepMa, u30Xopa, n3odbapa

3.1.9

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXy napameTpamu

COCTOSAHUA pa3pEKEHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

3.2.2

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTCMA. BHYTpeHHHH
OHCPIuia TepMOI[HHaMHqCCKOfI CUCTEMBI H

CIocoObI €€ H3MEHEHNS

KomuyectBo TemnoTe! U paboTta. BHyTpeHHSIS

QHCPIruA OAHOATOMHOI'O HACAJILHOI'O I'a3a

3.2.3

3.24

Buael Tenmonepegauu: TEIIONPOBOIHOCTD,
KOHBEKIIUS, u3llydeHue. Tenno€éMKocTh Tena.
YnenbHas TEIIOEMKOCTL BelecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIICpEaauc

ITepBrrit 3aKOH TEPMOIUHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MPOLIECCaM.

I'paduueckas uHTEpHIpeTays padboThl raza

3.25

TeroBble MammHbl. IIpuHIMNIBL KEUCTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBanus sHepruu
B TemIoBbIX MamuHax. KoadduumeHt
nosiesHoro  geiicteus  (mamee —  KIIM)

teroBoi MamuHel. [{ukn Kaprao u ero KIT/I

3.2.6

Bropoii 3aK0H TEPMOJIMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJIE.
TerioBele  IBHUTATENH. IKOJIOTHYECKHE

HpO6JICMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTpOMCTBA: JBUTaTENIb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAWJIbHUK, KOHAUITHUOHCD




3.3

3.2.8

[IpakTrueckue paboTEHL. N3mepenne

YAEIBHON TEIIIOEMKOCTH

AT'PEI'ATHBIE COCTOAHUA BEIHLIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapooGpazoBanue u KOH/ICHCAIIHS.
Hcnapenue u xuneHue. YjenbHas TeIUioTa
nmapooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

3.3.2

3.3.3

3.34

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

Bo3ayxa. HacslmeHHbI nap

Teépmoe  Temo.  Kpucrammueckue U
amopdHble Tena. AHHU30TPONHUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHCTaJlJIbI.

COBpeMeHHHC MaTcpHrabl

[InaBnenue u KpuctauMzauus. Y JelbHas

TCILJIOTA IIJIaBJICHHUA. CY6JII/IMaI_II/I$I

3.35

ypaBHCHI/Ie TEII0BOro OajaHca

3.3.6

3.3.7

TexHuueckue yCTpOMCTBA: TUTPOMETP U
NICUXPOMETP,  KaJOpPUMETP,  TEXHOJIOTUU
MIOJIy4YEHHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM

YHUCJIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTHHU

[IpakTueckue paboTHL. Nsmepenune

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA

4.1

411

OJIEKTPOCTATHUKA

OnexkTpu3anus Tel. OJIEKTPUYECKUI 3apsi.

I[Ba BUA SJICKTPUYICCKUX 3apsA10B

41.2

413
414

4.1.5

IIpoBonHMKH, JTUDIIEKTPUKU u
MTOJTYITPOBOTHUKHU

3aKOH COXpaHEHUs AIEKTPUIECKOro 3apsaaa
B3aumoneiicteue 3apsanoB. 3akon Kymnona
Onekrpuueckoe  mnose.  Hampsok€HHOCTB
3IEKTPUIECKOTO TIOJISL. [IpuHnmn
cynepno3uiuu. JluHuM — HANPSYKEHHOCTH

QJICKTPHUYCCKOI'0O I10JIA




4.1.6

4.1.7

4.1.8

419

PaGora cumim 3IIEKTPOCTATHYECKOTO OIS,

Ilorenuuan. Pa3HocTh OTEHIINAIOB

HpOBOIIHI/IKI/I U OUSJICKTPUKU B IMOCTOSAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBHeKTpI/I‘IeCKaH

IMPpOHUIIACMOCThb

DNEKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa

Texnudeckue yCTPOHCTBA:  3JIEKTPOCKOIL,
AIIEKTPOMETP, IJIEKTPOCTATHYECKasi 3allUTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

IIpakTuueckue paboTHI. HN3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

NOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

CPEJIAX

VYcaoBus CYIICCTBOBAaHUA ITOCTOSAHHOI'O

421 JNEKTPUYECKOT0 TOKAa. VICTOUYHMKM TOKa.
Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
493 DJEeKTpUYecKOoe COIMPOTHBIICHUE. Y IENBHOE
o COIIPOTHBJIEHUE BEIECTBA
424 [TocnenoBarenbHoOe, napauiesbHoe,
o CMEIIaHHOE COeTMHEHHE TIPOBOTHIKOB
Pabota snextpuueckoro Toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MOMIHOCTB JEKTPUIECKOTO TOKA
anexTpoaBxkymas cuia (mamee — JJC) u
427 BHYTPEHHEE  CONPOTUBJICHHE  HCTOYHHMKA
o Toka. 3akoH Oma A NMOJHOM (3aMKHYTO)
anekTpuueckoil enu. Koporkoe 3ambikaHue
198 DJEeKTpOHHAsT  MPOBOAMMOCTb  TBEPIBIX

METAJUIOB. 3aBHCUMOCTh COIIPOTUBJICHUA




4.2.9

METAJUIOB oT TeMIIepaTyphbl.
CBepxnpoBOIUMOCTb
OnekTpuueckuil ToKk B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4211

4.2.12

4.2.13

4.2.14

[TonynpoBoaHUKH. CoOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
oJynpoBOJHUKOB. CBOMCTBa p-n mepexoja.

[TomympoBOTHUKOBBIE IPUOOPEI

ONEeKTpUYECKUH TOK B  DJIEKTPOJUTAX.
DneKTpoIuTHYECKas JMCCOLIMALIUS.

DIeKTpoIHn3

DNEeKTPUUECKHUI TOK B rasax.
CaMOCTOATEIbHBIA W HECAMOCTOATEIbHBIN
pa3psia. Pa3nuuHbie THIIBI CaMOCTOSTEILHOTO

paspsaa. Monnus. [1nazma

TexHudeckue  yCTpOMCTBA:  aMIlepMETp,
BOJIbTMETP, PpEOCTaT, WCTOYHUKU TOKaQ,
3JIEKTPOHATPEBATEIIbHBIC puoopHI,
JJIEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETP  CONPOTHUBJICHUS, BAKYyMHBIN
MO, TEPMUCTOPBl U (OTOPE3UCTOPHI,

HOHprOBO}IHHKOBLIfI Auona, raJJbBaHUKa

[IpakTnueckue paboThLI. N3yuenne
CMEIIaHHOTO COEANHEHMSI PE3UCTOPOB.

N3smepenne OJIC wmcTOYHMKAa TOKAa M €ro
BHYTpPEHHEro cornpoTtusieHus. Habmronenue

ANIEKTPOITH3a




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Msxumes I'.4., bByxosues b.b., Corckuit H.H.; nox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO

«IIpocBemenue»






