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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBareiabHOl mporpaMmsel, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BoctuTaHus W Konmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenensieT o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHUSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCH.
[Iporpamma mno ¢Qu3uke ma€r MOpencTaBiIE€HUE O LEJAX, COJEpKaHUH, OOIEen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYaIOIIMXCS CpEeICTBaAMU
yueoHoro npeameta «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yuyenue kypca ¢Guzukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/1auu MPOPECCUOHAILHON OpUEHTAIIMH, HAMIPABJICHO HAa CO3JaHUE YCIOBUW NS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaKJIbIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAUMBI JJIi MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHAaTLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIbHOCTSIM.

B mnporpamme 1o (QusNke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaTh
OCBOCHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yrIyOnéHHoM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW Il pa3pabOTKu TpeOOBaHW K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmero oOpa3oBaHHs Ha
yrayOnE€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TTPEAMETHBIC PE3YJIbTATHI IO TO/1aM O0YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Prusukay 1o rojiaMm o0ydeHusl.

[Iporpamma mo ¢uU3MKEe HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJI30BaHA YUUTEIAMU (DU3UKHU TSl COCTABIICHUS CBOUX PabOYHMX TPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAUMYECKUX
MOJXO/OB K TMpernojlaBaHuio (U3MKU Ha YIUIYOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus1 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHPOMBI, BHICTYMAas B
KauecTBe y4eOHOI0 IMPEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoiieM mupe. LLIkonpHbIN Kypc HU3HKH — CHCTEMOOOpa3yoIuii
JUTISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npuMeHeHne (U3UYECKUX 3HAHUN OMPENeIIo XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCAa, TOJIy4YEHUs HOBBIX MaTepUajoB C 3aJaHHbIMH CBOWCTBaMHU. M3ydyeHue
($u3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3UKN Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
Ps UAEH, KOTOPbIE MOKHO PacCMaTPUBATh KaK IMPHUHIMIIBI €r0 TOCTPOCHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBIsieTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILECTBE W
noJie.

Hoea cymanumapuzayuu. EE peanuzanys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOIIeCTBa, a TakKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpOOIeMamu.

Hoen npuknaonon nanpaenennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IPEANOIaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm sTOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbICE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX 9SKOJOTHYECKHMM Mpo0iieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30M1acHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKe JOJKHO OBITh MOCTPOEHO HA
IPUHLIUINIAX CUCTEMHO-EATEIbHOCTHOrO noaxona. g Gusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTCcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. s yrioyOGnaéHHOTO
YPOBHSI — O3TO CHCTEMA CaMOCTOSITEIBHOIO YYEHHUYECKOTO OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATIBHBIE YUYCHHUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Martepuala, 1abopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anudd (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM npoBoauTcs jaubo B koHie 10 u 11 knacco, 100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. Btopoit cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpaTOPHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme mo (QusMke cHUCTeMa YYEHHUYECKOrOo AKCIIEPUMEHTA,
7a00paTOpPHBIX padOT M MPaKTUKyMa NpPEICTaBlIEHAa €IWHBIM IepeyHeM. Buioop
TEMaTUKH JJIS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBIACTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN MOYpPOYHOTO
IUTAHUPOBAHUSI W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMH IIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAaHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB TIO TPOBEPKE MPEITIOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PENICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (hU3WYECKOU MOJEINbIO, TO3BOJISIONINE MPUMEHSTh
M3Y4YEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 Pa3HbIX pa3nenioB. [[s kadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyrolrue BpIOOpa
(bu3nYeCcKo MOJIENHU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOCCICUCHHIO yueOHOTO Tpolecca Kype (UMK YTiyOJIEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus OJDKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyAOBaHWE [JIs BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Io
bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK>Ke JIEMOHCTPAallMOHHOE 000pYyI0BaHUE.

JlemoHCcTpallMoHHOE  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
NPUHITUIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpalud s
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHWW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMCHCHUM.

JlaGopatopHoe 00OpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoOT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIHeuMBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTuyeckue KOMILIEKTHI
7a00paTOPHOTO O0OPYAOBAaHMS JOJDKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dopMupoBaHHe HHTEpeca M CTPEMJICHHS OO0y4alomMxcsi K HayqYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOpPMHpPOBAHUE
UCCJIEJOBATENLCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHMS KaK pe3yJjbTaTa M3yYEHHs OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

(dopMupoBaHrE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npo(hecCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 00ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1a4y B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO O0IIero o0Opa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSpHYHO  (U3uKy,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JIEMEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJI1 O0OBICHEHHUS
buznyecKnuX SIBICHUNA B MPHUPOAC W JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEAHEBHOM KU3HHU;

OCBOEHHE CIIOCOOOB pEIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nueckoil MOJEINbI0, 3a/ay, MOAPA3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/aHUE
bu3nyeckoil MoJenH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM YHCJIE 3a]ad
WHXEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MIPOLIECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CAMOCTOSITEIBHOTO IUTAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX OKCIEPUMEHTOB, aHaliM3a MW HUHTEepHpeTanuu  UHGOpMaInH,
OINPEIENECHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUISI Pa3BUTHS YMEHMH HIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON JESITEIIbHOCTH, CBSI3aHHON
C (pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» Ha YpOBHE CpEIHEr0o OOIIEro
oOpa3oBaHus BBIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKCHHE
00pa30BaHMsI M0 CIENHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mnporpamMMe Mo (U3MKE MEpeueHb JIabopaTOpHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JEaeT BBIOOP
NPOBEJCHUS JTA0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPXXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. Hayunbiii MeTO O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHas Hayka o nmpupojae. HayuHslit MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBIICHUH.

DKCIEPUMEHT U TEOpUs B Ipoliecce MOo3HaHus npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl u3MepeHuss (U3MYECKUX BEIMYHMH (AHAJIOTOBbIE U LU(POBBIE
U3MEpUTEINIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHui  (U3WYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TEJO, HWJealibHas KUJKOCTh, HWJCaJbHBIA ra3, TOYCUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIbI €ro NpUMEeHUMOCcTH. Puznueckas
TEOpHUs.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

W3mepeHne cuiibl TOKAa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIHM KOMIBIOTEPHBIX AATYHKOB.

Pasznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmkeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1la4yil MEXAHHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX TMPOEKLIUH HAa OCH CUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATILHON TOUYKM OT BPEMEHU M UX
rpaduKu.

CBoOonHoe majeHue. YcKopeHue CBOOOAHOro majaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpauKu.



KpuBonmHenHoe  nBukeHue. JIBMKEHHE  MAaTepUAIIbBHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m vactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAIBHOE), KaCaTEIbHOE (TAHIEHIMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOMCTBA U TEXHOJIOTMUECKHE TMPOIECChl: CHUIOMETP,
JNBUKEHUE CHaApsJOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

CnocoObI ucclieT0BaHUs IBKEHUH.

WnmrocTpanus npeaenbHoro nepexoia i \3BMEpEHNe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGnrogenue aABMKEHUS Tena, OPOLIEHHOTO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy npH JBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTeH, TPACKTOPHUIl, CKOPOCTEM NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, nPAKMUKyMm.

M3yyeHne HEpaBHOMEPHOTO JIBMXKEHHS C LEJIBIO OINPEAEICHUS] MTHOBEHHOMN
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPpU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
WCIIOJIb30BaHue IU(PPOBOI TabopaTopun).

W3yyenue pBMKEeHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O TPSIMOM MPOMOPIUOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne NBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojia oOpalieHUs: KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



[lepBbiii 3akoH Hprotona. MuHepuumanenbie cuctemsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3uimu Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJ€HHsI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MMUpOThl. JIBHXKeHUE
HEOECHBIX TEJ U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIBKEHUS WU CUJIa TPEHMS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEJla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKCHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: IMOIIIUITHUKH,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIMATIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PABHOJACHCTBYIOLICH  MOPWIOKEHHBIX K TeIly CAI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B NHEPLHUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

N3mepeHre paBHOACHCTBYIONIECH CUJI TIPH JABMKEHUHU OpYyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka rUMOTE3Bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAacChl.



HccenmenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3AHHBIX HUTBHIO, IEPEKUHYTOU 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro Koddduimenra
3aBucumocty F(N).

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. [locTymarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Teina. MOMEHT CHIIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHne chil, IPUIIOKEHHBIX K TBEpAOMY Teily. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEINIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHUSL.

Bunael paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb OTIOPHI.

Tema 4. 3akonvl coxXpaneHus é mexaHuxe.

Nmnynbc MaTepruaibHON TOYKH, CUCTEMbI MaTEpPUAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT ummynbca MarepuanbHOUW TOukW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cuisl Ha MaloM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHnIManbHBIE W HENOTEHUMAJbHbIE CUibl. lloTeHnumaneHass >Heprus.
[ToreHuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPrus Tela B OJHOPOJHOM I'paBUTAlMOHHOM mone. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM I0JIE€ OJAHOPOJHOIO Iapa (BHyTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAs CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM J>KUAKOCTU KaK CIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4YecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHUE Ha
KOHBKAax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Tejia MpU COBEPIICHUU PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W TNOTCHLMAJIBbHOW SHEPrUil IpHU
JEWCTBUY HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepenne nMiyiibea Teia o TOpMO3HOMY IIYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENU S3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TPEHUS.

Omnpenenenue padbOThl CHIIBI TPEHHS] TPU JIBIXKEHUHM Tejla MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckoi teopun (MKT), wux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOBCckoe nBWKEeHHE. XapakTep
JABW)KEHUS M B3aMMOJCHCTBUS YaCTHUL BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozeneil. Macca u pasMmepbl Mojekyd (atomoB). KomuyecTBO BermiecTBa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBHKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon JlanbroHa. M3omporecchl B
UJcabHOM Tra3e C TMOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHWEM M CPENHEHM  KHUHETUYECKOW  JHEpPrueu
MOCTYNATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJACAIbHOTO ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUUECKOM TEOpUU UACAIBHOTO rasa).

CBsi3p a0CONIOTHON TeMIEepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTUYECKHE MPOLECCHL: TEPMOMETD,
OapomeTp, MOTyYeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUXKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOI'O JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MONEKYIL.

Mopnenu KpucTamuInuecKuX peméToK.

HabGnronenue u vcciieqoBaHuE U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MeHEe MEXKTy Topsiuei U XOJIOTHOM BOJOM.

W3yyeHue H30TEpMUYECKOrO mpouecca (PEeKOMEHIO0BAaHO MCIOJb30BaHUE
udpoBoii 1abopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoswvie mawiunbt.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOAMHAMMYECKON CUCTEMBI. BHelIHNE 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBI KaK CPEIHUE 3HAYEHUs BEJIMYUH, ONHCHIBAIOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoOHM3BOJIbBHAS — pellaKcalys
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHEe MenpaeneeBa—KianeiipoHa U BbIpaK€HUE ISl BHYTPEHHEH 3HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlUs 4acTHULl, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue 1uisi BHyTPEHHENH SHEPTUHA OJHOATOMHOIO MACAIBHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoliiecca Ha pV-auarpamme.

Tennonepegaya  kKak  crnoco0 — M3MEHEHUs  BHYTPEHHEW  DSHEpPruu
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel. KonBekuus,
TEIJIONPOBOAHOCTD, U3ITy4YECHHE.

KomnuectBo TtemnoTel. TennoéMkocTh Tenna. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TeEIUIOTa CrOpPaHUs
ToruBa. Pacuér kommuecTBa TEmIOTHl mnpu Temionepenaye. Ilonsarue 00
aauabaTHOM TIpoliecce.

IlepBbiii 3ak0H TepMOAMHAMUKHU. BHyTpeHHsiss »sHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: Yepe3s
33JJaHHOE PABHOBECHOE COCTOSHUE TEPMOJMHAMUYECKONM CHCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komrieHcanmu (Knaysuyc). HeoGpatMocTh NpUPOIHBIX MPOLIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJI. [uki Kapno.

DKOJIOTMUECKHE aCMEeKThl UCIOJIb30BaHUS TEIUIOBBIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHruecKue yCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCHl: XOJOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpAaTOpHBIA JBUTATENN, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHUYECKOT0 TOTUTMBA JIJIst
BBIPAOOTKU «TETUIOBOM» U 3JIEKTPOIHEPTHUHU.

Hemoncmpauyuu.

W3meHeHune TemnepaTypsl IpH aquadaTHyecKOM pacIIupEHHUH.

Bo3nymHoe orauso.

CpaBHEHUE yAENBHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObI M3MEHEHHSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

N3mepeHnne yaenbHON TEMII0EMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbl KUTIEHUS KUJKOCTEM.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEII0Ta MapooOpa3oBaHus.

HaceblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W JABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATYyphl, KX HE3aBUCUMOCTh
OT 00BbEMA HACBIIICHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W KpucTtaiuM3auusa. YJIeJbHAs TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEpOro Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacipenre. AHrapMOHU3M TEIUIOBBIX KOJIEOAaHUN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEeprun B Pa3oBbIX MEPEX0OIaX.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnoctHOe HaTsDKeHHE. Kod(phUIMEeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie siBienus. J{apneHue o1 MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBOIICTBA HACBHILLIEHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepenure cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CmaunBaHue.



Kanumisipasie aBiIeHUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

Habmronenne mansix aedopmaruii.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

H3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITOMEIIECHHH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMuKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanys Tel U €€ NpOsIBICHMS. OJNEKTpudeckuid 3apsa. /IBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYyNPOBOIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUS DIJICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsaabl. 3akoH Kymnona.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HampsokéaHocTh  anekTpuueckoro  mosisa.  [IpoOnwiid  3apsa.  Jluauu
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJs. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH NMOTEHIMATIOB U
HanpspbkeHue. [loreHnumanbHas SHeprus 3apsga B DJJIEKTPOCTaTHYECKOM IIOJIE.
[ToTeHuMaNn 3MeKTpOCTaTUYECKOrO NoJIsA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAJIOB ISl  JIEKTPOCTATUYECKOTO Mol (Kak OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsHKEHHOU
OeckoHEeUHOM TIIOCKOCTU. KapTuHbl JWMHUNA HanpsOKEHHOCTH JTHX TMOJEH |
DKBUITOTEHIUAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BIIEKTPOCTATUYECKOM roJe. Jlusnexkrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOTO0 KOHAEHCAToPa.

JIBrxKeHHE 3apsHKEHHONW YaCTUIBI B OJTHOPOJHOM SJICKTPUUECKOM IIOJIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

VY CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPSKECHHBIX IJIACTHH.

Monensb anekTpoctatuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATHYECKAA 3alIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OueHka cuil B3auMOJIEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydeHnne npoTekaHusi TOKa B LEMHU, COACPHKAILECH KOHICHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOSIHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO0 TOKA. MICTOYHUKH
toka. Hanpsikenue U u D]1C é.

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSOKEHUA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUJIOLIAHN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaJIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrnocoObl coenHeHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COPOTURIICHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3J€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HOM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckas MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnekTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
Onexrponns. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI cCaMOCTOSTENBHOTO paspana. Monxus. [Lma3ma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMS, SJIEKTPOHHAS MUKPOCKOIIUSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IIEKTPOIIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOANMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAJIEHTHOTO MOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CrnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCTOJIb30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYHH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 kjacce
OCYILECTBISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEMO008 HAYYHOZ20
no3HanuA: SBJICHHWE, HaydyHbId (akT, rumoresa, (U3MUECcKas BEIWYMHA, 3aKOH,



Teopusi, HaOJIOAEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpoBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKUMS,
napaboJia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOMKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXAroUlell cpenbl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HCIOJIb30BAaHHMEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), MCTOJIh30BAaHNUE 3aKOHOB COXpaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULMOHEP, TEXHOJIOTUH
NOJlyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMIIbI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaATbBAHUKA.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBHIIET'O OBPA3OBAHUAJIMUYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaTbhl OCBOCHMs Yy4yeOHOro mpeamera «Dusukay
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIITUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IlIeCTBa, pacUIUpEeHHe >KHU3HEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLIECCE PEATM3alMU OCHOBHBIX HAIPaBJICHUN
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:



chOPMHPOBAHHOCTh  TPAXKIAHCKOHW  TO3WIMM  OOYyYalomerocs  Kak
aAKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

NPUHSATHE TPATUIMOHHBIX OOIICYEITOBEYECKUX T'yMaHUCTHYECKUX U
JIEMOKPAaTUIECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICATEIHHOCTh B HHTEPECAX IPaTaHCKOTO
o0IiecTBa, yd4acTBOBaTb B CaMOYINpaBICHHH B  00pa3oBaTeIbHOU
OpTaHU3aINH;

YMEHHE  B3aUMOJICHCTBOBaTh C  COIMAIBHBIMH  HMHCTHTYTAMH B
COOTBETCTBHH C WX (PYHKIUSIMU U HA3HAUCHHUEM;

TOTOBHOCTH K TYMaHHUTapPHOH U BOJIOHTEPCKOM IEATEIbHOCTH.

MAaTPHOTHYECCKOI'0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTH POCCHICKOU rpaXJaHCKOU HUJICHTUYHOCTH,
NaTPUOTHU3MA;

LIEHHOCTHOE OTHOLIEHUE K IOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHMA:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CHOCOOHOCTh OLIEHMBATh CUTYAlLMIO U NMPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B ACATEIILHOCTH YYEHOIO;

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyayILEro.

ICTECTHYECCKOI0 BOCIIMTAHUA

ACTETUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:

HWHTEpEeC K pa3audHbIM chepaMm npodeccuoHaIbHON AESTEIbHOCTH, B TOM
YUCJE€ CBSI3aHHBIM C (U3UKOM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymyie mpodeccuu u peain30BbIBATH COOCTBECHHBIC
YKW3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa30BaHUIO B
obsiacTu PU3MKU HA MPOTSIKEHUU BCEH KUZHMU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH KOJOTUYECKOW KYJIBTYphl, OCO3HAHHE TJI00aIBHOTO
XapakTepa 3KOJOTMYECKUX MTPOoOIIeM;

IUIAHUPOBAHWE M OCYILICCTBICHHUE ACUCTBUN B OKpYXKaloLEHd cpene Ha
OCHOBE 3HAHUS LIEJIed YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

paclIMpeHre ONbITa AESATEIBHOCTH HKOJOTMYECKOM HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (U3HKE.

HEHHOCTH HAYYHOI'O MO3HAHMUA:



c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHME LEHHOCTH HAy4YHOH AESTENbHOCTH, FOTOBHOCTh B IpoOLIECCE
U3y4eHUs: (PU3MKU OCYUIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHBIE YHUBEPCAJIbHBIC yqeﬁﬂble JeHcCTBHUSA
ba3oBble Jijornueckue AeMcTBUA:

CaMOCTOATENbHO  (OopMyNIHMpoOBaTP U aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAEHATh LENU ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M TMPOTHUBOPEYMS B PACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YYETOM aHalM3a UMEIOIIUXCS
MaTEepPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OILIEHUBAaTh COOTBETCTBHUE
pPE3YyIbTATOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IEITENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciiefoBaTe/IbCKHe JeiiCTBUS:

BJIaJICTh HAYYHOW TEPMUHOJIOTUEN, KIIOUEBBIMHU MOHATUSIMU U METOAAMU
bu3nYecKoil HayKH;

BJIaJICTh ~ HaBBIKAMH  Y4COHO-HCCJIEOBATEICKOW W TMPOCKTHOMU
JEATEIBHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIlIeHus 3aj1ad  (PU3n4eckoro
COJIep>KaHMsl, IPUMEHEHHUIO Pa3JIMYHBIX METO/IOB IMO3HAHUS,

BJIQJICTh BUAAMHU JACSATEIBHOCTA IO TNOJYYEHHUIO HOBOTO 3HAHUS, €ro
HWHTEpIIpeTaluy, IpeoOpa30BaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX
CUTyallMsX, B TOM YHUCJIE€ MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JaCTH
busuKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ pelIeHUs, HaXOAUThb apryMEHThl s
JI0Ka3aTelIbcTBa CBOMX YTBEP)KICHMM, 3a/7aBaTh MapamMeTpbl U KpUTEPUU
pelieHus;



aHaAJIM3UPOBaTh TMOJYYCHHbIE B XOJ€ pEIICHUS 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3alaud B 00pa3oBaTeIbHOI
JESITETLHOCTH, B TOM YHCIIE IPU U3yUeHUH (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh NEPEHOCUTh 3HaHHS MO0 (U3MKE B MPAKTUYECKYI0 0O0JIacTh
KHU3HEIEATEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX 00JIaCTel;
BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/IETh HaBBIKAMHU MOJIyuyeHUs MH(pOpManuu (PU3HMUECKOTO COJEp KaHUS
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHaJlIW3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 HHQOpPMALUU Pa3THYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHU3allMOHHBIX 3aJad C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUS B Pa3iIMuYHBIX (opMaTax ¢
yu4€TOM Ha3HayeHus: WHGOpMalUUMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYIIECTBJIATh OOIIEHWE Ha ypokax GU3UKK W BO BHE-ypOUHOU
NeSITEIIbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKM KOH(MDIUKTHBIX CHTyallMii W CMsr4aTh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTHYHO HM3JIaraTh CBOIO TOYKY 3PEHHsI C MCIIOIH30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh ¥ HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
WHIUBUYAIbHON paOOThI;

BBIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHUM C Yy4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaK/I0TO YJieHa KOJUIEKTHBA,

OPUHUMATh II€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKEHHMIO: COCTAaBJIATH IUIaH



JNEUCTBUMN, paCIPENEISATh POJIM C YYETOM MHEHUW YYaCTHUKOB, 00CYXKIaTh
pE3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4e€CTBO CBOETO BKJAJAa M KAXKJOr0 y4acTHUKA KOMaHAbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLEHUBATH HUAECH C IO3ULUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh MO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyalUsiX,  HIpOSBIATH  TBOPYECTBO M BOOOpa)xKeHHe,  OBbITh
VHULMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIPHO ~ OCYILECTBIIATh  ITO3HABATENIbHYIO  JESTENbHOCTh B
obnact (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBI, CTaBUTh U
(dopMynupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENILHO COCTABJIATH IUIAH PELIEHUS! PACUETHBIX M KaYECTBEHHBIX
3a/lay, IUIaH BBIMOJHEHUs MPaKTUYECKOM padOThl ¢ YYETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANIOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacliupsTh ~paMKU ~ ydyeOHOro IMpeaMera Ha  OCHOBE  JIMYHBIX
MPEANIOYTEHU;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JPYAMIMH B 00JIaCTH
(U3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTb KOPPEKTUBBI B I€STEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LETISIM;

BJIQJICTh HABBIKAMM [IO03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB U
OCHOBaHUIM;

UCIIOJIB30BaTh TPUEMBI pediekcuu Nl OIEHKH CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUA IO HX
CHIDKCHHUIO;

IIPUHUMATh MOTHBBI U APryMEHTHI JIPYTUMX IPU AHAIN3E PE3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,



IIPUHAMAaTh MOTHBBI W ApPTyMEHTBI JPYTHX IPU AHAIU3E PE3YJIbTAaTOB
NEATEIIBHOCTH;
NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B mporecce MOCTHXKEHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOCHHUS MPOTPAMMBI TIO
dbuzuke U1 YpOBHS CpelHero oOmero oO0pa3oBaHHsS y O0O0YyYaroIIUXCs

COBEPILIEHCTBYETCSI IMOIMOHATBHBIH WHTEJUICKT, TIPEIIOIararoIInui
c(OpPMUPOBAHHOCTD:
e CaMOCO3HAHWS,  BKIIOYAMONIETO  CIOCOOHOCTh  TIOHMMAaTh  CBOE

HMOIIMOHAJILHOE COCTOSTHUE, BUICTh HAINPABICHUS PA3BUTHUS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJICHHE, CIOCOOHOCTH AanTHPOBATHCS K
HMOIIMOHAJILHBIM HM3MEHEHUSIM U MPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIleXy, ONITUMHU3M, HHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATh, UCXO/IS U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHME JpPYTUX, YYUTHIBATh €ro IMpH OCYUIECTBIECHUU OOIICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH  BBICTPauMBaTh
OTHOIIEHUSI C APYTMMH JIOJIbMU, 3a00TUTHCS, MPOSIBISATH HHTEPEC U
paspeniaTb KOHQIUKTHI.

[NPEIAMETHBIE PE3VYJIbTATEI

K xoniy oOydenust B 10 knacce mpeaMeTHBIE PE3yJbTAaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKON, COIMAIbHOW M ATHYECKOM cdepax JeATeTbHOCTH
YEJIOBEKa, POJIb M MECTO (PU3UKU B COBPEMEHHON HAyYHOU KapTHHE MUPA,
3HAUEHHUE OIUCATEIHbHON, CHUCTEMATHU3UPYIONIeH, OOBSICHUTCIBHOW W
MPOTHOCTUYECKON  (QYHKIMHA  (PU3MYECKOH TEOpUHU —  MEXaHUKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMHUKH, POJib (PU3NYECKON TEOpUU B
(dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBHS TPUMEHUMOCTH MOJCIeH (U3UYECKUX Tel U
MPOIIECCOB (SIBJICHWI): WHEPIMAIbHAS CHCTEeMa OTCYETa, a0COIFOTHO
TBEpIOE TEJIO, MaTepualibHas TOYKA, PABHOYCKOPEHHOE JBUKEHHUE,
CBOOOJIHOE TmMajicHUe, aOCOJIOTHO yhpyras jaedopmariusi, aOCOIIOTHO



yIpyroe u abCOJIIOTHO HEYNPYTOe CTOJKHOBEHUSI, MOJICNIU ra3a, KUIKOCTH
U TBEPAOIro (KPUCTAJUIMYECKOI0) Teja, UACAIbHBIN Ta3, TOYCUHBIN 3apsl,
OJIHOPOJIHOE JJICKTPUUYECKOE TOJIE;

pa3nuyath yCIoOBHUS (TpaHMIlbl, 00JIACTH) TPUMEHUMOCTH (DU3HUECKUX
3aKOHOB, MOHMMAaTh BCEOOIU XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOLIECChl M  SIBJICHUS,
WCIIOJIB3Ysl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCHTEIBLHOCTD
MEXaHUYECKOTO JBIKCHHUS, (POPMysbl KHHEMAaTHKH PaBHOYCKOPEHHOTO
JIBIOKCHUS, TpeoOpazoBanHus [amuies uisi CKOPOCTH W TepeMelieHus,
3akOoHbl HpIOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBSI3b PAOOTHI CHUJIBI C M3MCHEHHEM MEXaHWYECKOW SHEPTrHUH,
YCIIOBUSL paBHOBeCHUs] TBEPJAOro Teia), MPH OTOM HCIOJIb30BaTh
MaTEMaTHUYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS HMITyJIbCa U
MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS,

aHAJU3UPOBATh U OOBSICHATH TEIUIOBBIC MPOILIECCHI U SBJICHUS, UCIIOJIB3YS
ocHOBHble TmoOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (PUBHKK U
TepMOJMHAMHUKU (CBSA3b JAaBJEHUSA HJEATBLHOIO Ta3za Cco CpeaHei
KUHETUYECKOM HSHEPruer TEIJIOBOTO JBUKEHUS W KOHLEHTpAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhbl BEIIECTBA CO CPEAHEW KHHETUYECKOU
SHEPTUEH TEIIOBOTO JIBUYKCHUS €r0 YacCTHII, CBS3b JABIICHUSA UIACATIBHOIO
raza ¢ KOHLEHTpalUMEe MOJEKYJI M €ro TeMIepaTypoi, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHUs] PHEPTUU B TEIUIOBBIX IIpoIleccax), MPU 3TOM MCIIOJIb30BaTh
MaTEMaTHUYECKOE BBIPKECHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH ypaBHeHUs MeHeneeBa—Knaneipona;

aHAJU3UPOBaTh W OOBSACHITH DJCKTPUUECKUE SIBJICHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JICKTPOJUHAMUKH (3aKOH COXPaHCHMS
BJIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTECHILIMATBHOCTh
AIEKTPOCTATUYECKOIO TMOJIsI, MNPUHUUN CYNEPHO3ULUNA DIECKTPUUECKUX
MOJIEH, MPU ATOM YKasbiBasl yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TAKXK€ IMPAKTUYECKH BAXKHbIC COOTHOIICHUS: 3aKOHbI OMa i y4yacTka
Henu W JUId 3aMKHYTOM JJIEKTPUYECKOW uenu, 3akoH Jlxoynsa—Jlenua,
npasuia Kupxroda, 3akonsr dapanes 11 31eKTpoIn3a);

OMMCHIBATh (PU3UYECKUE TPOIECCHl W SIBJICHUS, WCIOJIB3YS BEITUYUHBI:
MepEeMENICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,



MOMEHT CHJIbI, JaBJEHUE, TIOTEHUUAJIbHAsl JHEPrus, KUHETUYECKAs
DHEprusi, MeXaHU4ecKas SHeprus, padoTa CHIbI, EHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIAa YIPYTOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3auMOJIEHCTBUS Tena ¢ 3eMiIéil BOMU3M €€ MOBEPXHOCTH,
HEprus ymnpyroi gedopmalui MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
a0COIOTHAs TeMIepaTypa Tena, padoTa B TEPMOIWHAMUKE, BHYTPEHHSS
SHEpPrusl WUACATBHOTO OJHOATOMHOrO rasa, paboTa HAEaIbHOTO Trasa,
OTHOCHUTENIbHASL BIAXHOCTh Bo3nyxa, KIIJ wuaeanbHOro TEMIoBOTO
JBUTATEIISA; AIEKTPUUECKOE TO0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HaINpspKEHHOCTh TOJIE TOYEYHOTO 3apsia WM 3apsHKEHHOro mapa B
BaKyyM€ M B JMDJIEKTPUKE, MNOTCHLIHAT 3JEKTPOCTATUYECKOrO IO,
pPa3HOCTh  IMOTEHLHUAJOB, AJIEKTPOJABWKYIAs Cujla, CWiIa  TOKa,
HalpsOKEHUE, MOIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTHUBIICHHE yYacTKa LENHU C MOCJIEI0BATEIbHBIM U
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHUIA:
MEXaHMYECKOE JIBUKEHUE, TEIJIOBOE JBUKEHHE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIKeHHUE, nuddys3us, ucrnapeHue,
KUIIEHUE U KOHEHCAIs, TUIaBJIeHUE U KPUCTAIU3alUsl, HAallPaBJICHHOCTh
TEIJIONEepeaaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUYUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IIPSAMBIX  WM3MEPEHUH, IIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3YyJbTaThl MOIYYEHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TpaduKoB ¢ Y4ETOM
aOCOJIOTHBIX MOTPEIIHOCTEN N3MEPEHUH, IEIaTh BBIBOJIBI IO pe3yJbTaTaM
UCCIIEIOBAHUS;

MPOBOAUTh KOCBEHHbIE H3MEpeHUs] (U3UYECKUX BEJIUYUH, TPU STOM
BBHIOMpaTh ONTUMAJbHBIA METOJ H3MEpPEHHUs], OIEHUBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MPOBOAUTH ONBITHI MO MPOBEPKE MPEIOKEHHOW TMIOTE3bI: MJIaHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHbIE PE3yNbTaThl U JeJaThb BBIBOJ O CTaTyce MNPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOro Tpyia IpU MPOBEACHUHN HCCIeT0BaHUN
B paMKax ydeOHOro OJKCIEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W IMPOEKTHOM JIE€ATEIbHOCTH C HCIOJb30BaHUEM
U3MEpPUTENbHBIX YCTPOMUCTB U 1a00paTOPHOro 000pyAOBaHUS;



pemaTe pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
duznyecKoil MOJENbI0: Ha OCHOBAaHMM aHaIHM3a YCIOBUSI OOOCHOBBIBATH
BBEIOOp (U3WUECKOW MOMACIH, OTBEYAIOIICH TpeOOBaHUSAM  3a1add,
OPUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(¢u3nyeCKuX TEOpUl NpH MCHOJIB30BAHUM MATEMaTHUYECKUX METO/IO0B
pelIeHus 3a/1a4, TPOBOJUTH PACYEThl HA OCHOBAHUH UMEIOIIMXCS JAHHBIX,
aHAIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM TOTY4YEHHBIX PE3YJIbTATOB;

pelmaTh KayeCTBEHHbIE 3a7aud, TpPeOyIolue NPUMEHEHUs 3HaHUM W3
Pa3HBIX pa3lieioB Kypca GU3MKH, a TaKyKe UHTErpaluy 3HAaHUM U3 IpyTux
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI C ONOPOIl HAa N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHIMIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTHh TMPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHAIM3UPOBaTh U OLEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
NeSATEIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU HpPOLECcCaMu, C
MO3UIMI 3KOJOTHYECKON 0€30MacHOCTH, MPEACTABIECHUI O pallMOHaIbHOM
IPUPOAOIIOIB30BAHUN, & TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMH JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIO
00IIIeCTBA;

NPUMEHSTh pa3iuyHble CrocoObl paboThl ¢ MHGOpMaLME (PU3NMUECKOro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJIOTUM JUIsl TIOMCKA, NEpepadOTKM M MpeAbsBICHUS Y4YeOHOU U
HAy4YHO-TOMYJISIPHOM MH(MOPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(popMaIuK, MOJIYYEHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMio M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA MHPOpMALIUK;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITIOJIHEHUSI IPOEKTHBIX U yU4eOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy I'PYMIIbI, PAMOHAIBHO PACIpPEAEsATh AEATEIbHOCTD



B HECTaHJAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHUBATh BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSBIISATS MOTUBAIUIO K OyayIiel mpohecCHOHaTbHON ASSITENTbHOCTH 110
CIIEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
1.1 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamuka 10
2.3 Craruka TBEpAOIO TENa 5 1
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Hroro no pazgeny 35
Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TeroBble MallIMHbI 20 1
13 ArperatHble cocTosiHUS BelecTBa. da3oBbie 14 |
' HEePEXOIbI
Hroro no pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DNEKTPUUECKOE MOJIE 24 1
4.2 IToCTOSTHHBIN 3IIEKTPUYECKUN TOK 24 1




4.3 Toku B pa3nu4HbIX cpeax 6
Hroro no pazueny 54
Pazznen 5. PUSHUECKHM TIPAKTUKYM
51  Ousnueckuii MPaKTUKYM 16 16
Hroro no pazgeny 16
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE

n/n

Tema ypoka

10 KUIACC

KoanuyecTBo 4acos

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoTsbI

JIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

dwusuka — pyHAaMEHTATbHAS HayKa O
pupoze

HayuHblif MeTO1 TO3HAHUS 1 METO/IbI
uccleoBaHus PU3NUECKUX SIBICHUI
DKCIEPUMEHT U TEOPHs B MPOIIECCe
no3HaHus npuposl. Habmonenue u
9KCIIEPUMEHT B (pU3UKe

Crioco6b1 m3MepeHnst (PU3NIECKUX BETUINH

AOCOII0THAS U OTHOCHUTEIIbHAS MOTrpeIIHOCTU
H3MepeHHI>i (I)I/I3I/I‘-ICCKI/IX BCINYNH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B pOPMHUPOBAHUHN COBPEMEHHOMN
HaY4YHOI KapTHHBI MHUpPa, B IPAKTUYECKOM
JEATEIBHOCTH JIIOJEH

Mexanundeckoe asmxkenue. Cucrema oTcuera.
OTHOCUTENBLHOCTH MEXAHUYECKOTO
neuxkeHus. [Ipssmast u oOpaTHas 3a1aun
MEXaHUKU

Pannyc-BekTop MaTepHaIbHON TOYKH, €TO
MPOEKIIMU Ha OCU KoopAuHAT. Tpaektopus.
[Tepememnenue. CkopocTh. X mpoeknuu Ha




OCH KOOpAMHAT

10

PaBHOMEpHOE NIPAMOJIMHENHOE IBUKEHHUE.
I'paduueckoe onrcanne paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBHXKCHUS

Cio)keHue nepeMeIeHU U CKOPOCTEH.
Penrenue 3amau

11

HepaBuomepnoe nBruxenne. MrooBeHHas
cKopocTb. Yckopenue. [Ipsmonuneitnoe
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

12

13

14

I'paduueckoe onucanue npsIMOIUHENRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

CBobosHoe nasieHue. Y cKopeHue
CcBOOOHOIO Na/ieHusl. 3aBUCUMOCTh
KOOPJWHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHU U UX rpaduKu

JIBr>xeHue Tena, OpOIIEHHOTO MO YIJIOM K
TOPU30HTY

15

Kpusosmuelinoe nBrkeHue. J[BuxeHue no
OKPY’KHOCTH. YTJIOBasl U JIMHENHAs CKOPOCTb.
Ilepuon u yactora. LleHTpOCTpEMUTENIBHOE U
IIOJIHOE YCKOPEHHUE

16

17

18

KonTpoabnas pabora o teme "Kunemaruka"

IIepsbiit 3akoH Hprorona. Maepuuansusie
cucremsl orcuéra. [IpuHuun
oTHOocuTenbpHOCTH I anmmnes.
HennepnuanbHbie CHCTEMBI OTCUETA

Cuna. PaBHogelicTByromas cuna. Bropoit
3akoH HerotoHa. Macca




Bzaumopeiicteue ten. Tpernit 3aKk0H

19
HeroTona

20 [Ipunnun cynepno3unuu cuil. Pemenne
3a/1a4 Ha IpUMEHEHNE 3aKOHOB HbroToHa
3aKOH BCEMUPHOTO TATOTEHHUS.

21 OKBUBAJICHTHOCTh I'PABUTALIMIOHHOMN 1
WHEPTHOU MacChl

” Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
najeHus
JIBrkeHne HeOECHBIX Tel U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. IlepBas
KOCMHUYEcKasi cCkopocTb. 3akoHbl Keruepa

24 Cuna ynpyrocru. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BUbI cuil TpeHUS.

25 JIBU>KEHUE B )KUJKOCTHU U Ta3e C y4ETOM
CHUJIBI COITPOTUBIIEHUS CPEbI

26 Hanenue. 'mapocratnueckoe AaBieHHE.
Cwia Apxumena

7 AbcomoTtHo TBeproe Teno. [loctynatensHoe
U BpalllaTeJIbHOE IBUKEHUE TBEPOTO Tejla

)3 MOMEHT cuiIbl OTHOCUTEIBHO OCH BPALLEHUS.
I1meyo cusl
CrnosxeHue cuil, IPUI0KEHHBIX K TBEPIOMY

79 teny. LleHTp TsxkecT Tena. YcinoBus
paBHOBecHsI TBEpAOro Tena. Busl
paBHOBECHS

30 Pemenne 3amau

31 KonTtponbHas padora no Teme "/luHamuka.




Craruka TBepaoro tena'

32

33

34

NMiynbsC MaTepUaIbHONW TOUYKHU, CUCTEMBI
MaTepUAIbHBIX TOYEK. LIeHTp Macc cucrembl
MaTepHAIbHBIX TOYEK. Teopema 0 IBUKEHUH
LIEHTpa Macc

Nmnynbe cuiibl 1 UBMEHEHUE UMITYJIbCa Tella.
3aKOH COXpaHEHHs uMITyjbca. PeakTrBHOE
JIBIDKEHHE

Mowment HMITYJIbCa MaTepHaﬂBHOﬁ TOYKH.

Hpe,I[CTaBJ'IeHI/Ie 0 COXpaHCHHUH MOMCHTA
HUMITYJIbCA B HCHTPAJIIbHBIX ITOJIAX

35

Pemenue 3amau

36

37

38

Paborta cuibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHnd. I padguueckoe npeacTaBieHne
paboThl cuibl. MOIIHOCT CHJIBI

Kunernueckas sneprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepUaIbHOU TOUKH

HOTGHHI/IaIII)HBIG 1 HEIIOTCHIMAJIbHBIC CHUJIBI.

IlorenuumanpHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

39

Tperbs kocMudeckasi ckopocTb. CBs3b
paboThl HEMOTEHIUAIBHBIX CUJI C
M3MEHEHNEM MEXAHUYECKON dHEPTrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXAHUUYECKOHN 3HEPTUU

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepHym nia uaeanbHOR




SKUIKOCTH

KoHTposbHast pabota 1o teme "3akoHbI

4 COXpaHEHHUs B MEXaHHKe"
PazBuTHne npeacTaBieHuit 0 IpUpoIe

42 temioTbl. OcHoBHBIE noJiokeHnss MKT.
Huddysus. bpoyHoBckoe 1BHKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPABIX

43 TeJ. XapakTep ABUKECHUS U B3aUMOJICUCTBUS
YaCTHII BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KonnuectBo Bemectna. [locrosinnas
ABoraapo

45 Temneparypa. Temnosoe paBHoBecue. [lkana
Ienascus

46 Perenue 3agau

47 Wneanbueiii ras3. I'a3oBble 3aKOHEI

48 Ypasuenue Menzeneesa-Knaneiipona.
Pemenue 3anau

49 AOcomoTHas Temriepatypa. 3akoH JlanpToHa

50 N3omnporieccsl B U1€aIbHOM T'a3e C
MTOCTOSIHHBIM KOJINYECTBOM BELIECTBA

51 ['padmyeckoe mpencTaBiIeHHE U30MPOIIECCOB:
U30TepMa, U30X0pa, n306apa

52 OcnoBHoe ypaBHeHue MKT

53 Pemienue 3anau
CBs13b a0COTIOTHON TEMIIEpaTyphl

54 TEPMOJMHAMUYECKON CUCTEMBI CO CPEAHEN

KMHETUYECKOM 3HEpruei nocTynaTeabHOro




TCIIJIOBOT'O IBUXKCHUA eé HacCTHuIg

55

56

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
teMme "OcuoBsl MKT"

KoHntpoinbhas padorta mo teme "OCHOBBI
MKT"

57

TepMoanHaMuyeckas cucTeMa. 3alaHue
BHEIIHUX ycinoBul i T/ cuctemsl.
Breminue v BHyTpeHHUE TapaMeTpBbI.
[Tapametpsl T/l cuctemsbl kak cpegHue
3HAUYECHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
Camonpoun3sBosbHas penakcanus TJ]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

59

60

61

Mogens ueanbHOro ra3a B TEpMOJINHAMUKE.
VYcioBus TPpUMEHUMOCTH 3TON MOJEITN

VYpasHenune Menpeneesa-Knaneiipona u
BBIPAKECHUE 11 BHYTPEHHEN SHEPrUU

BrIpaxkenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOTO UJEAJILHOIO ra3a.
KBasucrarnueckne U HECTaTUYECKHE
IIPOLIECCHI

62

OneMeHTapHas paboTa B TEpPMOJIMHAMUKE.
Brruucnenue pabotsl o rpaduky npoiecca
Ha pV-nuarpamme

63

Tennonepenava kak crocod W3MEHEHUS
BHyTpeHHel sHepruu T/l cuctemsl 6e3
COBepIIEHHSI pabOThI




64

KOHBGKHHH, TCIIOIIPOBOAHOCTD, U3JIYUCHUC

KonuuecTtBo Ternotel. TemioéMKocTh Tena.
VenbHas U MOJISIpHAs TETIIOEMKOCTH

05 BEILECTBA. Y JIeJIbHAs TEIUIOTA CrOPaHuUs
TOIIMBA

66 Pacuér xonudecTBa TEIIOTHI PU
TerIoneperaye

67 [Tonsitue 06 amuabaTHOM mporecce. [1epBrrii
3aKOH TEPMOUHAMUKHI
KonunuecTBo TemnoTsl u paboTa Kak Mepbl

68 U3MEHEHUs BHyTpeHHel aneprun T/1
CHUCTEMBI
BTopoii 3ak0OH TepMOIMHAMHKH IS

69 PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
Heob6patumocTs npupoIHBIX MPOIECCOB
[IpuHUUIIBI 1EMCTBUS TEIUIOBBIX MAIIIMH.

70
KIIJ

71 MaxkcumansHoe 3Hauenue KII. [lukn Kapuo

72 Pemienue 3agau
DKOJIOTHYECKUE aCTIEKTHI UCTIOJIb30BAHUS

73 TETJIOBBIX JIBUTaTeNen. TermmnoBoe
3arps3HEHUE OKPYXKAIOLIEH CpeIbl

74 Pemenne 3amau

75 O06o01IeHre U cucTeMaTu3alus 3HaHUN 10
teme "Tepmoaunamuka. TemnoBbie MamHbI"

76 KonTponbhas pabota no teme
"Tepmonunamuka. TeniaoBbie MalIUHbI"

77 [TapooGpa3oBanre U KOHIEHCAITUS.




Hcnapenue n kunenue. Y nenpHas TEILIOTa
napooOpa3oBaHUs

HaCBIH_[eHHble 1 HCHACBIIICHHLBIC I1aphbI.
KaugecTtBeHHas 3aBUCUMOCTD INIOTHOCTH U
JAaBJICHUS HACBIMICHHOTO ITapa OT

78 TEMIIEPATYPhI, UX HE3AaBUCUMOCTh OT 00bEMa
HACBIIIEHHOIO 11apa. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHHS OT JaBJICHUS B
KUJKOCTU

79 Bnaxxnocts Bo3yxa. AGcotoTHas U
OTHOCHTEJIbHAS BIIAXKHOCTh

80 Perenue 3agau
Tépnoe Teno. Kpucraminueckue u

81 aMmopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KpUCTAJUIOB

20 [InaBnenue u xpucraumsanus. Y genbHas
terioTa masieHus. Cyomumanus
Hedopmaruu TBEpaOTO Tena. PacTskenue u

83 cxatue. Casur. Moayne FOnra. [Ipenen
ynpyrux aedopmaruii
TennoBoe paclIMpeHne KUIKOCTEN U

84 TBEPABIX T€. AHTAPMOHM3M TEIUIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

25 [IpeoOpaszoBanue sHEPTUU B (Ha30BBIX
nepexojax

86 YpaBHEHHE TEIIOBOTO OaaHca

87 Pemienue 3anau

88 IToBepxHOCTHOE HaTsKeHUE. Kannuisipasle




ABJICHM. J{aBlIeHHE 110 NICKPUBIIEHHOMN
IIOBEPXHOCTBIO KuaKocTu. Popmyna
Jlamutaca

&9

O060011eHNe U CUCTeMAaTH3aIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30BbI€ IEPEXOBI"

90

91

92

KoHnTtpoinbHast pabota 1o Teme "ArperarHpie
cocTosiHus BemlecTBa. Pa3zoBble Nepexoabl”

DJIeKTpHU3aIKs TNl U €€ MPOSBICHUS.
DnekTpuyeckui 3apsia. [[Ba Buaa
AJICKTPUUCCKUX 3apsa0B. [IpoBoHUKH,
TURIIEKTPUKU U TIOTYTTPOBOJIHUKU

DJIEMEHTAapHBIN 3JIEKTPUUYECKUM 3apsia. 3aKOH
COXpaHEHHUs FJCKTPUUYECKOTO 3apsiia

93

94

B3anmopericteue 3apsanoB. Toueunsle
3apsiibl. 3akoH Kymona

Pemenue 3amau

95

Onektpuueckoe nose. Ero neiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI

96

Hanpsx€HHOCTD 3JIEKTPUYECKOTO TOJIS.
[Tpo6ubIii 3apsan. JIMHUN HAMPSHKEHHOCTH
aneKTpudeckoro nosst. OqHOpPoIHOE
3JIEKTPUYECKOE TIOJIE

97

98

HOTCHI_II/IaHBHOCTB QJICKTPOCTATUICCKOT'O
moirst. PasHocTs IMOTCHIHAJIOB U HAIIPSAKCHUC

IloTenumnanbHas OHEPIud 3apsaa B
SJICKTPOCTATHUYCCKOM IT0JIC. IloTenuman
SJICKTPOCTATUYCCKOI'O ITOJIA




CBs13b HaPSKEHHOCTH I10JIS1 U Pa3HOCTU

99 MOTEHILIUAJIOB JUISl AJIEKTPOCTATUYECKOTO
noJist

100 [IpuHIMT Cynepro3uIiuu MEKTPUISCKIX
noJjeun

101 Penrtenue 3anau

102 ITose Toueunoro 3apsiaa. [lone paBHOMEpHO
3apshKEHHOMN chepbl
[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY

103 mrapa. [lone paBHOMEpHO 3apsyKEHHOM
OECKOHEYHOM IIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHIECKOM TOJIE.
YcnoBue paBHOBECHS 3apsI0B

105 JIM3IIEKTPUKY U TIOTYITPOBOIHHUKY B
3IEKTPOCTATUYECKOM I10JI€
Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IITIOCKOTO
KOHJIEHCATOpa

107 [TapannensHOE COeTMHEHUE KOH/IEHCATOPOB

108 ITocnenmoBaTerbHOE COSTMHEHNE
KOHJIEHCAaTOPOB

109 DHeprus 3apsKEeHHOT0 KOHAEHCAaTopa

110 Pemenue 3agau

11 JIBrkeHne 3apsyKeHHOW YacTHIbI B
OJTHOPOJTHOM DJICKTPHYECKOM I10JIE

112 Pemienue 3agaa

113 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110

TeMe "DnekTpuyeckoe mose"




KontponbHas pabora o Teme

14 "DnekTpruueckoe nosie"
Cuna toka. [TocrosiHHBIN TOK. Y caoBUS

115 CYILIECTBOBAHUSA [IOCTOSTHHOTO
AIIEKTPUYECKOTO TOKA

116 Ucrounuku Toka. Hanpsoxkenne u 3/1C

117 3akon OMa 11 yyacTKa LEeMH.
DIEKTPUUECKOE COMPOTUBIICHHE
3aBUCHUMOCTb COIPOTUBIIEHUS OJJHOPOIHOTO

118 [IPOBOJHUKA OT €T0 JUIMHBI U IUIOIIAH
MONIEPEYHOI0 CEUEHUs

119 VY aenbHOE COMPOTUBIICHHUE BELIECTBA.
Pemenue 3amau

120 [locnenoBarenbHOE, NapauIeabHOE,
CMEIIIaHHOE COEAMHEHNE TPOBOHUKOB

121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX
uenei. [IpaBuna Kupxroga

122 Pemienue 3agau

123 Pa6ota anexTpudeckoro Toka. 3akoH [[xoyist
—Jlenna

124 Pemienue 3agau

125 MOIHOCTB 2JEKTPUUYECKOT0 TOKa. TermnoBas
MOIIIHOCTb, BbIJENsIEMasi Ha PE3UCTOPE

126 Pemenue 3agau

127 O/1C u BHyTpEeHHEE CONPOTUBIIEHHUE
HMCTOYHMKA TOKA

128 3axon OMa 715 TOJTHOM (3aMKHYTOM)

AIIEKTPUYECKON LIETTH




129 Pemenue 3anau 1

130 MoIHOCTh HCTOYHHKA TOKA 1

131 Kopotkoe 3aMbikanue 1

132 Konpaencarop B nenu noCTOSIHHOTO TOKa 1

133 Penrtenue 3anau 1

134 Pemenue 3anay no teme "IlocTossHHBIN |
ANEKTPUUECKUH TOK"

135 Pemenue 3agad mo reme "IlocTOSIHHBIN |
3JIEKTPUYECKUM TOK"

136 Pemenue 3anau no teme "IlocTossHHBIM |
3JIEKTPUYECKUM TOK"

137 O0600mIeHre U cUCTeMAaTU3aIMsl 3HAHUH 110 |
teMme "[1oCTOsHHBIN 2neKTpUUecKuid ToK"

138 KoHnTtpoinbHas padora mo teme "l[locTosHHBII |
3JIEKTPUYECKUN TOK"
DneKTpuyecKas MPOBOJUMOCTb PA3IUYHBIX

139 BEUIECTB. DJIEKTPUUYECKHI TOK B METaJlJIaxX. 1
CBepxnpoBOANMOCTb
DNEKTPUUECKUN TOK B pacTBOPax U

140 pacriaBax 3JIeKTPOJIUTOB. 3akoHbl Dapajes 1
JUTSL 3JIEKTPOIN3a

141 DneKTpuYecKui Tok B razax. [lnaszma 1

142 DneKTpuYecKuil TOK B BakyyMme. BakyymHbie |
npudopbI

143 DNEKTPUUECKUH TOK B IOTYIPOBOJHUKAX 1

144 [TomynpoBoiHUKOBBIE TPUOOPHI 1

145 Pu3nYecKuil TPAKTUKYM 110 TEME 1




"M3MepeHue Cuiibl TOKA U HAIIPSKEHUS B
IeTIY TIOCTOSTHHOTO TOKA ITPH OMOIIN
AHAJOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX
npuoopoB"

146

®uznyeckuil npakTukyM 1o teme "M3ydyenue
HEPAaBHOMEPHOTI'O ABM)KEHHUS C LIEJIBIO
onpeAesieHUuss MTHOBEHHOM cKopocTh"

147

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHHUs Mpu
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
IBIOKEHHUHU 110 HAKJIOHHOM IUI0CKOCTH"

148

149

150

151

®usnueckuil NpakTuKyM 1o teme "M3yuenue
JBUKEHUS TeJa, OpPOIIEHHOTO
TOPU30HTAIILHO"

®usnueckuil NpakTUKyM 1o teme "M3yuenue
JBUKEHMS T€JIa 110 OKPY>KHOCTH C
MOCTOSIHHOM 110 MOJYJIIO CKOPOCTHIO"

®uznyeckuil npaktukyM 1o teme "IIposepka
TUIIOTE3bI O HE3aBUCUMOCTH BPEMEHU
JIBYDKEHUS OpycKa 110 HaKJIOHHOM IIOCKOCTH
Ha 33JJaHHOE PacCTOSHHUE OT €ro Macchl”

Pu3n4ecKuil NPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCUMOCTH CHUII
YIPYTOCTH, BOSHUKAIOUINX B IPY)KUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaruu”

152

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"U3mepenue ko3puirienTa TpeHus mno
BEJIMYMHE YTIIOBOr0 KO3 pHIMeHTa
3aBucumoctd Frp(N)"




153

Pu3N4eCKuil IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBUl paBHOBECHS
TBEPJOTrO TEJIA, UMEIOILEr0 OCh BpameHus"

154

Pu3N4eCKui IPAKTUKYM 110 TEME

"M3MepeHue UMITyJIbca TeNa [0 TOPMO3HOMY
n

IIyTH

155

156

®dusznyeckuil mpakTukyM no teme "M3ydyenue
n3o0apHoro nporiecca"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenue yaenbHoi TemioéMKocTu"

157

Pu3n4eCKuil IPAKTUKYM 110 TEME
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3/1yXa M OLIEHKa Macchl 1apoB B
oMelieHun".

158

®uznyeckuil npakTukym no teme "M3ydyenue
IIPOTEKaHUs TOKA B LIEIIH, COJEp KalleH
KOHJIeHcaTop"

159

160

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue cMEUIaHHOTO COEIMHEHUS
pe3uctopos"

Du3n4eCKu IPAKTUKYM I10 TEME
"Habmtoenue snexkrponuza’

161

Peseprubrit ypok. O60011eHIE U
CHCTEMAaTH3aLMs 3HAHUH 110 TEME
"Kunemaruka"

162

Peseprubrit ypok. O6001eHuE U
CUCTEMAaTH3aIHs 3HAHHUH 110 TeMe
"lunamuka"




163

PesepBHelit ypok. O600IICHHE U
cucTeMarusanus 3Hagui o teMe "CrtaTuka
TBEpAOro Tena"

164

PesepBHeiit ypok. O600IICHHE U
CHCTEMAaTHU3alMs 3HaHUH 0 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHKe"

165

166

167

PesepBHbIil ypok. O0001ICHNE 1
cucreMaru3anus 3HaHui mo Teme "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOI Teopun”

PesepBuslit ypok. O60011eHNE U
CHUCTEMATHU3aIUs 3HAHUHN I10 TEME
"Tepmoaunamuka. TennoBbie MalIuHbI"

PesepBuslit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHble COCTOSIHUS BeliecTBa. Pa3oBbie
nepexo/nl"

168

Peseprubiit ypok. O60011eHUE U
cucTeMaTH3alus 3HaHUH 1o Teme
"Onextpuueckoe noiue"

169

Peseprubiit ypok. O60011eHIE U
CUCTEeMaTH3alMsl 3HaHUM 110 TeMe
"ITocTOSIHHBIN ANEKTpUYECKUI TOK"

170

PesepBHriit ypok. O600111IeHNE U
cucrtemaTusanus 3Hanuil o reme "Toku B
pa3IMyHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

®usuka. 10 kimace: yaed.y1s1 o0nieo0pa3oBar. opranu3ainuii: 6a3oBblil 1 yriyo. yposau/ I'. 4.
Mskumes, b.b.byxosues, H.H.Corckuii; mox pea. H.A. ITapdentpeBoii. M.:IIpocsemienue,
2023.

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

1.®u3zuka. 10 knacc: y4ue6. mia oduieoOpa3oBar. opranuszanuii: 6a3oBblii u yriay6. ypouu/ I'.5.
Msxumes, b.b.byxosues, H.H.Corckuii; mog pen. H.A. ITapdentneroii. M.: IIpocsemenue,
2023.

2.®usuka 10xmnace: 6a30Bblii U yriryoneHHbId ypoBHU. Kinaccnueckuit kypce. [loypounbie
paspabotku k yaeOHuky [.5. Mskumea, b.b.byxosuesa, H.H.Corckoro/ FO.A.Caypos. M.:
[Ipoceemenue, 2022.

3.Coopnuk 3anau o ¢usuke. 10-11 kmacesr: 6a3oBsiit u yriry6. Yposau/ H.A. ITapdenTtreBa.
M.: IIpocsemieHue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET
1. http://nsportal.ru - counanbHas ceTb paOOTHUKOB 00pa30BaHUS.
2. http://markx.narod.ru/pic/ - ¢pu3uka B mIKosie.
3. http://festival.1september.ru/articles/ - pectuBanp negarornueckux uaei «OTKPBITHINA YPOK».
4. http://www fizika.ru/ - caliT 11 yuuteneit GU3MKHU U UX YIEHUKOB.
5. http://www.physics.ru/ - maTepuainsl o (pU3HKe.
6. www . ege .edu.ru - mabopMarmoHHBIH TopTan EI'D.

7. http :// school - collection . edu . ru / - equHas kowiekius [{OP
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