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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha YypoBHE cpeAaHero oOmero obOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHHH W TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS
OCHOBHOW oOpa3oBarenbHO mporpammsbl, npeactaBieHHbx B @I'OC COO, a
Takke ¢ yd€roMm ¢enepaibHONH pabodeil mporpaMmmbl BocnuTaHusi u Konuenuuu
npenoAaBaHus yaeOHoro mpeaMera « Pu3nka» B 00pa30BaTENbHBIX OPraHU3AIHIX
Poccuiickoit ~ @enepanuu,  pealu3ylOIIMX  OCHOBHbIE  00pa3oBaTelibHbBIC
MIPOTPAMMBI.

[Iporpamma no usuke onpenensier 00sI3aTeNbHOE MPEIMETHOE COIEpKAHUE,
YCTaHABIMBAET PEKOMEHIyEeMYIO MOCIIEI0BATEIbHOCTh U3YyUEHHUS TEM U Pa3JeioB
y4e0HOro mpeaMeTa ¢ Yy4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTO TIpoIlecca, BO3PACTHBIX OCOOCHHOCTEH  OOyYarOIIMXCA.
[Iporpamma 1o ¢Qusuke ma€r mOpeacTaBiIECHUE O LEJAX, COJEpPKaHUH, OOIIe
CTpaTerud OOy4YeHHs, BOCIHTAaHWS W Pa3BUTHS OOYyUYaAIOIIUXCS CpPEICTBAMH
y4yebHoro npeamera «DPu3nka» Ha yriyoJIEHHOM YPOBHE.

Wzydyenue kxypca (QuU3MKH YriIyOJIEHHOTO YPOBHS IO3BOJISIET pEaln30BaTh
3a/layu MPO(PECCUOHAIILHON OpUEHTAIIMH, HAMIPaBJICHO Ha CO3JaHUE YCJIOBHUM IS
MPOSIBIICHUSI CBOMX HWHTEIICKTYalbHBIX M TBOPYECKUX CIHOCOOHOCTEH KaXKIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAMMBI I MPOAOCDKEHUS 0Opa3oBaHHs B
OpraHu3anusax npodecCHOHATBLHOTO O0pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIIEIUATLHOCTSIM.

B mporpamme mo ¢usHMKe ompeAensioTcs IUIAaHUPYEMble Pe3yNbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro 00Opa3oBaHUs: JIMYHOCTHEIE,
MeTanpeaMeTHbIe, MpeaAMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HayuHo-
METOJIOJIOTHYECKON OCHOBOM It  pa3paboTKu TpeOOBaHUN K JUYHOCTHBIM,
METamnpeIMETHBIM M TPEAMETHBIM pe3yibTaTaM O00ydJaromnuXcsi, OCBOMBIINX
nporpaMmy 1Mo (U3MKE Ha YpOBHE CpEeAHEro oO0mero oo0pa3oBaHUs Ha
yIayO0nEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/I€ATEIbHOCTHBINA MOAXO/I.

[Iporpamma 1o Gpu3MKe BKIIOYALT:

IUTAHUPYEMbIE pPe3yJbTaThl OCBOEHHUS Kypca (GU3HKH Ha yriyOonE€HHOM
YpOBHE, B TOM YHCJI€ MMPEAMETHBIE PE3yIbTaThI 110 T01aM 00YUEHHUS;

coJiep>kaHue yuyeOHoro npeamera « @u3uka» Mo rogam 00ydyeHHsl.

[Iporpamma 1o (Qu3MKe HMEET NPUMEPHBIH XapakTep U MOXKET ObITh
MCIIONIb30BaHa YUYUTENSIMU (DU3HUKH JIJIS1 COCTABICHHS CBOMX PaO0YHX MPOrpamM.

[IporpamMMma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
MPEJIOCTABISAET BO3MOXHOCTH JUISI pEaM3alMK  PA3IMYHBIX METOJIUYECKHUX
MOJIXOJIOB K TPENoJaBaHui0 (U3UKKA Ha YIIIyOJIEHHOM YpOBHE MPU YCIOBHH
COXpaHEeHUs 00s3aTeTFHON YaCTH COACPKaHUS Kypca.



du3rka Kak Hayka o HambOosiee OONIMX 3aKOHAX MPHUPOJBI, BHICTYIAs B
KayecTBe y4eOHOTO MpeIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpy:xaromiemM mupe. LIKoabHBIN Kypc GU3HKU — CUCTEMOOOPA3yIOLIUi
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢dbusmyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpENeInIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cdepe >SHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIyYEHHUs] HOBBIX MaTEpHUANIOB C 3aJaHHBIMH CBOMCTBaMu. M3yudeHue
(GU3MKK BHOCUT OCHOBHOM BKJIad B (HOPMHUPOBAHHE €CTECTBEHHO-HAYUYHOUH
KapTUHBI MUpa oOyuaroiierocsi, B GOpMHUPOBAHUE YMEHUU MPUMEHSATHh HAayYHBIN
METO/1 IO3HAHMSI IPY BBIIIOJIHEHUH UMM YUEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca ¢pu3uKu Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus MOJI0KEH
psI UAEH, KOTOPbIE MOYKHO PacCCMaTpUBaTh KaK MPUHLHUIBI €M0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUHM C HEM KypC SBIAETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBMM C HeW MaTepuall Kypca (HU3UKU
o0ObeAMHEH BOKPYr (Qu3Myeckux Teopuid. Benymum B Kypce sBisieTcs
(opMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE U
T0JIE.

Hoea zymanumapuzayuu. EE peanuzainus NpeAoiaraeT HCMOJIb30BaHUE
IYMaHUTAPHOTO TNOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3nKM C pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMHU M 3KOJIOTHYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢uszuku yriyOoJEHHOTO ypOBHS
MIPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTMYECKHUX
IIPUIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMmarpuBaroTCcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA U COBPEMEHHbBIE TEXHUYECKHE YCTPONCTBa, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyercs TMNOCPEICTBOM BBEICHHUS DJIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTHMM, a Takke 0O0CyXIeHUus
po0JieM palliOHATBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

OcBoeHMe cojiepKaHus MIPOTPAMMBI 110 (PU3UKE JOJHDKHO OBITH MMOCTPOCHO HA
MPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxona. s pusuku peanuzanus 3THX
MPUHLIUIIOB 0a3upyeTcsl Ha UCTIONIb30BAHUM CAMOCTOSITEILHOTO HKCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa yudeOHoro mpouecca. s yrmyOnéHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOIO OSKCIIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHUYECKHE OIBITHl IMPU H3YYEHHUH HOBOTO
MaTepuaia, JaboparopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crnocoba peanu3auuu (PU3MYECKOro TMpakTUKyma. B mepBoMm ciyuae
MPaKTUKYM HpoBOAUTCS J1u00 B KoHUe 10 m 11 kmaccos, 1MOO mocie nepBoro u
BTOPOTO TIONYTOAWN B KaXJIOM M3 O3THUX KiIaccoB. Bropoi cmocod — 3To
UHTErpalus paboT NpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOMAATCS B Mpoliecce u3yueHus paszzaena (temsl). I[lpu sTom mox pabGoramu
MIPaKTUKyMa OHUMAETCSl CaMOCTOSITENIbHOE MCCIEI0BAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIIaroBoi HHCTPYKITUH.

B nmporpamme 1mo (@usMke cuUcTeMa YUYEHHYECKOTO IKCIIEPUMEHTA,
7a00paTOpHBIX paboOT M MpaKTUKyMa MpeICcTaBiIeHa eIWHBIM TepeuHeM. Bribop
TEMATUKU U1 3TUX BUIOB YYCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBISAETCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpoIecca UCXO U3 0COOCHHOCTEH MOypOYHOTro
IUTAHUPOBAHUA W OcCHamleHusi kabuHeta Qusuku. [Ipu sToM obecneunBaeTcs
OBIIAJICHHE OOYYalONIMMHCS YMEHHUSMHU TMPOBOAUTHh TPSMbIE M KOCBEHHBIE
U3MEPEHHs], UCCIEeNOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH M TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yAENAETCA PEUICHUIO PACYETHBIX W KaueCTBEHHBIX
3agad. [lpu 3TOM 1715 pacuéTHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJJaHHOM U HESIBHO 3aJIaHHON (PU3MYECKOW MOJIEJBIO, MO3BOJIAIOIINE MPUMEHSAThH
M3yYEHHbIE 3aKOHbl U 3aKOHOMEPHOCTH KakK W3 OJHOrO paszjeiia Kypca, Tak U
UHTETpUpPYs MPUMEHEHUE 3HAaHUI W3 Pa3HbIX pasfenoB. [ kauecTBEHHBIX 3a7a4
NPUOPUTETOM SIBIISIOTCA 3aJaHusi Ha OOBACHEHHWE/TpE/CKa3aHue MPOTEKaHUs
(u3HYeCKUX SBJIECHUN U MPOLECCOB B OKPYXkAIOLIEH KU3HH, TpeOyroume BbIOOpa
buznyecKoil MOAENIU AJIsi CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHIO Y4eOHOTo IMpolecca Kypc (PU3HKUA YIITyOJE€HHOTO
YPOBHS Ha YPOBHE CpeHEro o0I1ero 00pa3oBaHust JOJKEH U3y4aThCA B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKKM JOMHKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpyJIOBaHUE JUIsl BBIMOJHEHUS YKAa3aHHBIX B MPOrpaMMe IO
($u3NKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX pabOT W pabOT MpakTHKyma, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMOHCTpalmoHHOe 000pyAoBaHHE (OpPMHUPYETCI B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
MEPEYUCIICHHBIX B TMporpaMmMe Mo (U3HKE KIIOUYEBBIX JEMOHCTpAIUi s
UCCIICIOBAHMSI  U3yYaeMbIX SIBICHUA ©  TPOIECCOB, OMIUPHUYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHEHH.

JlaGopatopHoe 000pyIOBaHHME JII YUYEHUYECKUX TMPAKTUYECKUX padboT
dbopMupyeTcss B BHIE€ TEMaTHYECKHX KOMILJIEKTOB M 00eCredYnBaeTcs B pacuére



OJIHOTO KOMIUIEKTa Ha JBYX OOydYammmuXca. TeMaTH4ecKhe KOMILIEKTHI
71a00paTOpHOTO OOOPY/IOBAaHHUS JIOKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ LIU(PPOBBIX TAOOPATOPUH.

OCHOBHBIMHU TIENIIMH M3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMupoBaHHEe MHTEpeca MU CTpEeMJIEHHUS OOy4YaroluXcsi K HaydYHOMY
W3YUYCHUIO TPHUPOMABI, pa3BUTHE WX HMHTCIUICKTyalIbHBIX M  TBOPYECKHX
CHOCOOHOCTEN;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJIe MO3HAHUS U (HOPMHUPOBAHUE
HCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSIM;

(dhopMHpOBaHWE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dhopMupoBaHUE YMEHUN OOBSCHSITH SIBJICHUS C UCIIOJIb30BaHUEM (DU3NUSCKUX
3HAaHUW W Hay4YHBIX JOKA3aTEIbCTB;

dbopMHpOBaHHWE TIPEACTABICHUA O pONMM (PU3UKH I pPa3BUTUSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymymieit
npodecCHOHATBLHON  JIeSITEIbHOCTH, CBS3aHHBIX ¢ (U3UKOW, IIOJATOTOBKAa K
JabHEHIIIeMy 00yYCHHIO B 3TOM HalpaBIICHUH.

JlocTmkeHre ATUX meleld 00ecrmeunBaeTcsl peleHneM CISAYIOMnuX 3a1ad B
IpoIiecce M3ydeHus Kypca (PU3UKH Ha YPOBHE CPETHEro 001ero oopa3oBaHus:

npUOOpEeTeHHEe CUCTEMBbI 3HAHUN 00 0OmUX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpPHUAX,  BKIIOYAd  MEXaHWKY,  MOJCKYSIpHYIO  (HU3HKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PM3HUKY M SJIEMEHTBI aCTPO(PU3UKH;

dbopMHpOBaHUE YMEHHI MMPUMEHSATH TEOPETUUECKUE 3HAHUS I O0BICHEHUS
(U3MYECKUX SBJICHUM B MPUPOAC U IS NPUHATHS TMPAKTUYCCKUX PEIICHHH B
MOBCEIHEBHOM XU3HU;

OCBOCHHE CIIOCOOOB pEIICHHUS pPa3IUYHBIX 3a7ad C SBHO 3aJaHHOU
(dbu3nYecKoil MOMAENbI0, 3a/ad, MOJAPA3yMEBAIOIIUX CAMOCTOSTEIHHOE CO3JaHUE
(dbu3MYecKO MoOJeNH, aJleKBaTHOW YCIOBHUSM 3ajJadyd, B TOM 4YHCJE 3ajad
WHXEHEPHOTO XapaKTepa,;

MOHMMaHuEe (U3MYECKUX OCHOB U TIPHUHIIMIIOB JIEUCTBHS TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIQJICHUE METOJIaMH CaMOCTOSTEJIPHOTO IUIAHUPOBAHUS M IPOBEICHUS
(U3MYECKMX DJKCIEPUMEHTOB, aHalIW3a W HMHTEPIpETaluyd  WHOOpMaIuH,
OTIPEIEIICHNS TOCTOBEPHOCTH MOTYISHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JUISI PAa3BUTUA YMEHUW MNPOEKTHO-UCCIEAOBATEIbCKOM,
TBOPYECKOMU JIEITEIIbHOCTH;



pa3BuTHE MHTEpeca K chepaM nmpodhecCuOHATBHON e TENHHOCTH, CBA3AHHON
¢ (PU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yriyOn€HHBIA YypPOBEHb
u3ydeHus yudeOHoro mnpeamera «@du3uka» Ha YPOBHE CpEIHEro OO0IIero
oOpa3oBaHUs BBIOMpAETCS OOYYAIONTUMUCS, I[UIAHUPYIOMUMH TMPOAOHKCHHUE
o0pa30BaHus 10 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOPUIIA.

Ha uzyuenue pusuku (yriayOna€HHBIM ypOBEHb) HA YPOBHE CPEAHETO OOLIETO
oOpazoBanus orBoautcs 340 gacos: B 10 knacce — 170 gacoB (5 4acoB B HEENIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeueHb J1abopaTOpHBIX U
MIPaKTUYECKUX PabOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JEIaeT BBIOOP
MpOBeNCHMsT J1a0OPaTOPHBIX pPabOT H OMBITOB € YYETOM HMHIWBHUIYATbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSI.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paszpgesn 1. Hay4Hblilt MeTOA 1O3HAHUS IPUPOABIL.

®duszrka — pyHIaMeHTalbHas HayKa o npupoje. HayuHslid MeTo MO3HaHUA U
METO/JIbl UCCIEeI0BAaHUS (PU3NYECKUX SIBIICHUH.

DKCIIEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. HaOmonenue u
AKCIIEPUMEHT B (PU3UKeE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHAJIOTOBbIE M LU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JaTUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIUMYMH  (aOCONIOTHAs M
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SBJIEHUNA M NMPOLECCOB (MaTepuaibHas TOYKA,
abCONIIOTHO TBEPAOE TENlo, HJealbHasl >KUIKOCTb, HJCaIbHBIA TIa3, TOYECUHBIH
3apsan). I'mnoreza. PU3NYECKUl 3aKOH, TPAaHULIBI €ro NpuMeHUMocTh. Pusndeckas
TEOpHs.

Pone u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI
MUpa, B IPAKTUYECKON 1E€ATEIbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadvopamopnsvie padomot, npaKmuKym.

W3mepeHne cuiibl TOKa W HampsDKEHUS B LIEMHM MOCTOSHHOTO TOKa IpH
MOMOIIIM aHAJOTOBBIX U HU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1U(poBoi yadoparopueit mo duszuke. [Ipumepsl n3mMepeHus
(¢u3NYECKUX BEIMYMH MIPU MIOMOILIN KOMIIBIOTEPHBIX JaTYUKOB.

Paspgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBrkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JABUKECHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro MNPOEKIUH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeaHssi CKOPOCTb, MIHOBEHHasi CKOPOCTb) H
YCKOpPEHHE MaTepUalbHOW TOYKH, MX MPOEKIHMH HAa OCU CHCTEMbl KOOPAMHAT.
CrnoxxeHue nepeMereHni U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS U IIyTH MAaTEPUAIBbHON TOYKU OT BPEMEHU U HX
rpaduku.

CBoOogHoe maneHue. YCKopeHue CBOOOAHOTO majcHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TMOJ YIJIOM K TOPH30HTY. 3aBUCHUMOCTb KOOPJAMHAT, CKOPOCTH U
YCKOpPEHUS! MaTepuaibHON TOYKU OT BPEMEHU U UX TPaPUKH.



KpuBonuneinHoe nBmkeHue. JIBUKEHHE  MaTepUAIbHOM TOYKH 11O
OKPY>KHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
LlenTpocTpeMutenbHoe (HOPMAJIbHOE), KacaTelbHOE (TAHM€HUUAIBLHOE) U IMOJHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHu4yeckne yCTpOMCTBA U TEXHOJOIMYECKUE MPOUECCH: CHUIOMETD,
INBWKCHUE CHApSJOB, LEMNHbIC, IIECTEpEHYATHIE W PEMEHHBIE MEpeNayu,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBUKCHMUS.

CrocoObI Ucciief0BaHUA ABUKEHUN.

NnmrocTpanus npeaenbHoro nepexoia i \BMEpEHHe MrTHOBEHHOM CKOPOCTH.

IIpeoOpazoBaHne NBHKEHUN C UCIIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaOmronenne nBWKeHHS Tena, OPOIIEHHOrO0 TMOJA YIioM K TOPU3OHTY H
TOPU30HTAIBHO.

Hanpapnenue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yIiI0BOM CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPU, CKOPOCTEW IBHKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomot, npAKMUKyMm.

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne ycKopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHM IMPU PAaBHOYCKOPEHHOM
JIBI>KCHUH.

WU3mepeHnne  ycKOpeHMss ~ CBOOOJHOro  maieHuss  (PEKOMEH]I0OBAaHO
UCITIOJIb30BaHuE IU(POBOIL TabopaTopun).

WN3yuenue fABWKEHHS Tena, OpOIIEHHOrOo Tropu3oHTaidbHO. [IpoBepka
TUIOTE3bl O TIPSMON MPOMOPIUOHATBHOW 3aBUCUMOCTH MEXIY JAIbHOCTHIO
MOJIETA U HAYAJIBbHOW CKOPOCTBIO TENA.

N3ydeHne JIBHKEHHUS Tella MO OKPYKHOCTHU C IOCTOSIHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Iepuoja oOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBeii 3akoH Hprorona. MuepumaneHble cuctembl otcuéra. [IpuHumn
oTHocuTenbHOCTH ['anunes. HemHepuuanpHble CUCTEMBI OTCUETA (OINpEaEIeHUE,
MIPUMEDHI).

Macca tena. Cuna. [IpyHnun cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 111 MatepranbHON TOYKH.

Tperuii 3ak0H HprOTOHA U151 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHsA. OKBHBAJECHTHOCTh TPABUTALMOHHOW U
WHEPTHOM MACCBI.

Cuna tspxkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJIHOTO MaJieHUsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckod MHUPOTHL. JIBUKEHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemepa. IlepBas kocmMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpEeHHsI CKOJIbKEHHS U CUJIa TPEHUS
nokosi. Koadduument tpenus. Cuna CONpOTHBICHHMS NpPU JIBJKEHUHM Tela B
KUJKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratuueckoe napienue. Cuia Apxumena.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOAIIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenune nBMKeHUS TNl B MHEPIUATBHBIX M HEMHEPIIUATHHBIX CHCTEMAaxX
OTCU€Ta.

ITprHIUII OTHOCUTEIBHOCTH.

Kauenne nByX HWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCYETA.

CpaBHeHUE  PaBHOACHCTBYIOUIEH  NPWIOKEHHBIX K TEIy CHUI  C
ITPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B NHEPLHAIBHON CUCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YJIbTATE B3aNMOICHUCTBUSA TEI.

HN3mepenune macc no B3auMOJICUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

[{eHnTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIONIEH CUT MIPU JABMKEHUHM OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCUMOCTH BPEMEHH JBIDKEHHS OpycKa 0
HAKJIOHHOM IJIOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €ro MAcCChlI.



HccenenoBanne 3aBUCUMOCTH CWIJI YIIPYIOCTH, BO3HMKAIOIIUX B IPYKUHE U
pPE3UHOBOM 00pasiie, OT UX JAehOopMaIIHH.

N3ydeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
NErKui OJIOK.

N3mepenne kodduimenta TpeHHs MO BETUYUMHE YTIIIOBOTO Kod(dduimenta
3aBUCUMOCTH F.p(N).

UccnenoBanue nBrxeHus: Opycka Mo HaKJIOHHOM IJIOCKOCTH C MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUS.

N3ydenne nBUKEHUs Ipy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHo TBEpAOE Teno. IlocTymaTenpbHOe M BpalllaTelbHOE JABUKECHUE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpamieHus. [lmedo cuibl.
CrnoxxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teiy. LIeHTp Tsxectu Tena.

VYcnoBus paBHOBECHS TBEPAOIO TeEIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCH: KPOHIITEWH,
CTPOMTEIIBHBIM KpPaH, PeMIETUaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

UccnenoBanne yCIIOBHI paBHOBECHS TBEPAOTO TeNa, HMEIOLIETO0 OCh
BpAILCHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PACUYET CHII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO ITUIOMAAb ONOPBI.

Tema 4. 3akonvl coxpanenusn 8 mexanuke.

Nmnynbse MaTepuanbHON TOYKH, CUCTEMBI MaTepUaIbHBIX TOYeK. L{eHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBMKEHUU LIEHTpa Macc.

HMMnynibe CUIIBI M1 N3MEHEHNUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHHUE.

MoMeHT umIlynbCa MaTepUAIbHOW TOUYKH. IlpencraBiieHne O COXpaHEHUH
MOMEHTAa UMITYJIbCa B HEHTPAIbHBIX MOJISIX.

PabGorta cuiasl Ha MajqoM M Ha KOHEUHOM MepeMeleHuu. ['paduueckoe
MpeCTaBIeHUE paOOThI CHUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass 3Heprusi MaTepualibHOW TOUYKH. Teopema 00 HW3MEHEHHH
KMHETUYECKOM SHEPIUU MaTepUaJIbHON TOUKHU.



[lorenuuanbHple M HENOTEHLMAIbHbIE CUiIbl. lloTeHIManbHas >SHEpPrus.
[ToTenmmanbHas 3Heprust ynpyro nepopmMupoBaHHOM MpykuHbl. [loTeHnnampHas
DHEPIus Tejla B OJHOPOJHOM I'paBUTAUMOHHOM Imone. [loreHnumanbHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO Iapa (BHyTpH U BHe miapa). Bropas
KOCMHMYECKast CKOPOCTb. TpeThbsi KOCMUUYECKast CKOPOCTb.

Cs3b  pabOThl HEMOTEHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHUYEeCKOM
DHEPIUMU CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm 11 HACATbHOM KUAKOCTH KakK CJEJICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHudyeckne yCcTpoWCTBAa U TEXHOJOIMYECKHUE MPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJNET, THUPOCKOI, (PUIYpHOE KATaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepenne MOITHOCTH CHJIBL.

W3meHeHue 3Hepruu Tela Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpamieHuss KUHETUYECKOM W IOTEHLMAIBbHOW JHEPrUi IIpU
JNENCTBUM HA TEJNO CHUJIBI TSHKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue 3HEPruy Npy CBOOOAHOM Ta/ICHUU.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepeHne nMmmysibea Tenna no TOpMO3HOMY Ty TH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIH AJIEKTPOMOOWIS W MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne COXpaHEHHs UMITYJIbCA IIPU YIPYTOM B3aUMOJECHCTBHH.

N3mepeHne KHHETUYECKOW SHEPTUH TEJIA [0 TOPMO3HOMY ITyTH.

CpaBHEHHE W3MEHEHUS! TTOTCHIIMATILHON YHEPTUU TIPYKUHBI ¢ PAOOTOM CHUITBI
TPEHUS.

Onpenenenue padbOThl CHIIBI TPEHUS NpPH JABMXKEHUHM Tella MO0 HAKIOHHOM
IIJIOCKOCTH.

Pa3znen 3. Mouieky/isspHas (pU3HUKa U TEPMOJANHAMMKA.

Tema 1. Ocnogbl MOIEKYAAPHO-KUHEMUYECKOI MEeOPUU.

OCHOBHBIE TMOJIOXKEHUS MOJIeKyJsApHO-KuHeTH4Yeckol teopun (MKT), wux
onbiTHOe oOocHoBaHue. [uddysus. bpoyHoBckoe ABUWKeHHE. XapakTep
IBW)KEHUSI W B3aMMOJCHCTBUS 4YacTHI] BewlecrBa. Mojaenu CTpoeHus Tras3os,
KUAKOCTEH U TBEPABIX Ted U OOBICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u pa3zMmepbl Mosekyn (atomoB). KonuuecTBO BeliecTBa.
ITocrosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3Mmepenus. lllkana
temneparyp Llenbcus.

Mogenp ueabHOTO ra3a B MOJIEKYJAPHO-KMHETUYECKON TEOPUU: YACTHUILIBI
ra3a JIBU>KYTCSI XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeitpona. AOGconroTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lanpTona. M3ompoiiecchl B
UJCATbHOM Ta3e C I[IOCTOSIHHBIM KOJWYECTBOM BemlecTBa. | paduueckoe
IpeJICTaBIIEHNE U30IPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

CBA3p  MEXIy [JaBJICHHUEM H  CpPEIHEM  KUHETHUYECKOW  DHeprueu
MOCTYNATEIbHOTO TEIJIOBOTO JBUXKEHUS MOJEKYJ HACAIbHOTO rasa (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH UJICATIBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CPEAHEH
KUHETUYECKOU HEPIUEH MOCTYNATEIbHOIO TEIJIOBOIO ABUKEHUS €€ YaCTHIL.

TexHudyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHne HaHOMaTePUaJoB.

Jemoncmpayuu.

Mojenu IBUKEHHS YACTUI] BEIIECTBA.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBHYKEHUS.

Huddys3us xuakocTei.

Mogaens onbita LlTepha.

[IpuTsrxeHre MOJIEKYII.

Mojenu KpuCTalNINYEeCKUX PEIIETOK.

HabGmronenue u rccieqoBaHue N30IMpoIeccoB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

UccnenoBanne mpolecca YCTAHOBIEHUS TEIUIOBOTO PAaBHOBECHUS IIPH
TEIII000MEHE MEXTY TOPSYEH M XOJIOTHOM BOJIOM.

N3yyenue H30TEPMUYECKOrO Mporecca (PEeKOMEHJO0BAaHO MCIOJIb30BaHHUE
uudpoBoii 1abopatopun).

N3ydyeHnne n30XopHOTO Mpolecca.

N3ydenne nzobapHOro mporecca.

IIpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUN Jid
TEPMOJIMHAMHUYECKOW CHUCTEMBI. BHENIHNE U BHYTpeHHUE napameTpsol. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBbI KaK CPEIHHE 3HAYEHHsI BEJIUYUH, ONMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mogens wnaeanpHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpPaBHEHHI:
ypaBHeHHE MenpaeneeBa—KianeipoHa W BBIPAXXEHHUE Uil BHYTPEHHEHW DHEPIUH.
VYcnoBus NpUMEHHMOCTH 3TOM MOJENN: HU3KAsl KOHIEHTpalUs YacTHll, BBICOKHE
TeMneparypbl. BeipaxkeHue 71 BHYTPEHHEW HEPrUd OJJHOATOMHOI'O HJIEAIbHOTO
rasa.

KBa3sucratnyeckue u HeCTaTHIECKUE MPOLECCHI.

DOnemeHTapHas pabota B TepMoArHaAMuKe. Beraucnenue paboTsl Mo rpaduky
npoiiecca Ha pV-auarpaMmme.

Teruionepenaya  kak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEpPIruu
TEPMOJMHAMMYECKOW  cHUCTeMbl 0e3  coBepuieHuss padborel. KonBekuws,
TEIJIONPOBOIHOCTD, U3JIyUYCHHE.

KomnuectBo Ttemnorel. TemnoéMkocTh Tena. YAelbHass W MOJISIpHAs
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUe Maiiepa. YaenpHas TeEIUIOTa CrOpPaHUs
toruBa. Pacuér komuuecTBa TEmIOTHl npu Temionepenaye. Illonarue 00
aauabaTHOM IIporiecce.

IlepBblii 3aKOH TepMOAUMHAMHMKU. BHyTpeHHsass »sHeprus. KonuuecTtBo
TEIUIOTBI W paboTa Kak Mepbl  HM3MEHEHHSl  BHYTPEHHEH  dJHepruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHKH i1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IMPOXOJUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIIepaTypa.

BTropoii 3akOH TEpMOJMHAMMKM JUII  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOKHO IEpeaTh TEIUIOTY OT O0Jiee XOJIOAHOro Tena K 6ojiee HarpeToMy 0e3
komnencanuu (Knaysuyc). Heo6patumMocTb NpupoIHBIX MPOIIECCOB.

[Tpunnune! nectus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKHE ACHEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUratenei. TeruioBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEbI.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLIECCHI: XOJIOAUIbHUK,
KOHJUIMOHEP, AHU3EIbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MHapoBas TypOWHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJI0OB C
MCII0JIb30BaHMEM TEIUIOBOI'O HAcOCa, yTHIIM3AIUs OMOOPTaHMYECKOTO TOTLTMBA JIJIst
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTHYecKOM pacIIupeHUN.

Bo3ayuiHoe orauso.

CpaBHeHME YAETbHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEH SHEPTUH.

UccnenoBanue annabaTHOTO Mpolecca.

KomrnbrorepHbie MOAENM TEIJIOBBIX JBUTATENEH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenue yaenpHON TENIOEMKOCTH.

HccnenoBanne nmpoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue agunadbaTHOTO mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M DHEPrUUA MENKMOJEKYJISIPHOTO B3aUMOAECHUCTBUA H
TEMIEPATyPbl KUIIEHUS KUIKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobnl.

[TapooOpazoBanue u koHjAeHcanus. VcnmapeHue W KumneHue. YJeiabHas
TEIJI0Ta NapooOpa3oBaHusI.

Hacpiiennsle u  HeHachlieHHble mnapbl. KauecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH W JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphl, NX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEPaTyphbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIaKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdubie Tesna. AHU30TPOIHS CBOWCTB
kpuctamioB. [l1aBneHne W KpucTtajid3auus. YellbHasg TEIJIoTa IUIABJICHUS.
CyOnumarnusi.

JHledopmanum TBEpOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux negopmariuii.

TerioBoe pacmupeHue KUIAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacuimpeHre. AHTapMOHU3M TEIIOBBIX KOJI€OaHUM YacTHIl BEIIECTBA KaK MPUYHUHA
TEIJIOBOTO paclIupeHus Tel (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTrun B (Pa30BbIX MMEPEX0IaX.

YpaBHeHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(ppUIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanusapusie saBnenus. J[aBneHne noa UCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlartaca.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHWE TMPOLECCHI:  KHUIKUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUAJIBI.

Hemoncmpayuu.

TennoBoe pacuivpeHue.

CBoliCTBa HACBIIIEHHBIX TAPOB.

Kunienune. Kunenue npu noHM>XEHHOM JTaBJICHUMU.

N3mepenue cuitbl MOBEPXHOCTHOI'O HATSKEHUS.

OnBITHI C MBUTBHBIMH TJIEHKAMH.

CwmauuBaHue.



Kanunnsipasie sBieHusl.

Mopenu HEHbIOTOHOBCKOM KUJIKOCTH.

Crioco0bl U3MEPEHUS BIIAYKHOCTH.

NccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTALNINYECKOTO BEIIECTBA.

Bunbr negopmanuii.

Habmronenne manbix aedopMarimid.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHNS JKUIKOCTEN.

N3mepenue yaeabHON TEIIOTHI IUIABICHUS JIbA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTapOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITOMEIIECHNH.

N3mepenne ko3¢ dummeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3sMHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DinekTpoauHAMMKA.

Tema 1. dnekmpuueckoe noJe.

OnekTpu3auusi Ten U €€ MPOSIBICHUs. JJNEKTPpUYECKUM 3apsan. JlBa Buia
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NMAJIEKTPUKA W MOJYyIPOBOJIHHKHU.
DNeMeHTapHbId AIEKTPUUECKUU 3apsii. 3aKOH COXPAHEHUs BJIEKTPUUYECKOTO
3apsa.

B3aumoperictBue 3apanoB. Todeunsie 3apsabl. 3akoH KyioHa.

DneKkTpuueckoe nose. Ero neMcTere Ha 3JIEKTPUIECKHAE 3aPSAbI.

Hampsoxk€aaocth  anekTpudeckoro  monst.  [IpoOueiit  3apsan.  Jlunuwm
HAIPSHKEHHOCTH JIEKTPUUECKOTO 1os. OJHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCTB 3JIEKTPOCTATUYECKOTO TMOJsA. Pa3HOCTH MOTEHIMATIOB M
HanpspbkeHue. [loteHnmanpHas SHeprus 3apsga B IIEKTPOCTATUYECKOM IOJIE.
[ToTeHuman snekTpocTaTuyecKkoro noiis. CBA3b HANPSXKEHHOCTH MOJS U Pa3HOCTU
NOTEHIIMAJIOB JUISl DJIEKTPOCTATUYECKOTO IOyl (Kak OJHOPOAHOrO, TaK U
HEOHOPOIHOTO).

[IpyHIMT CynepnO3uIUN dIEKTPUIECKUX TOJIEH.

[Tone Ttoweunoro 3apsima. Ilome paBHOMEpHO 3apspkeHHON cdepwl. [lome
PaBHOMEPHO 3apsHKEHHOTO To 00béMy Imapa. [lome paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JUMHUN HanpsDKEHHOCTH ATUX TMOJEH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPsII0OB.

JIMpIEeKTpUKHU B AIEKTPOCTATUYECKOM noJie. Jusnexkrpruyeckas
MTPOHUIIAEMOCTh BEUIECTBA.



KoHaeHcaTop. DIeKTpoEMKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIJIOCKOrO
KOHJIEHCATOpA.

[TapannenbHOE coennHEHNE KOHIEHCAaTOPOB. [locnenoBaTenbHOe COEAMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBU>KEHME 3apsSyKEHHOW YaCTULIbI B OJTHOPOIHOM 3JIEKTPUUECKOM IIOJIE.

TexHuueckne yCTpOMCTBA M TEXHOJOIMYECKUE MPOLIECCHI: DIEKTPOCKOIL,
ANEKTPOMETpP, DSJEKTPOCTaTHYECKass 3allUTa, 3a3€MJICHHE SJIEKTPONpUOOpOB,
KOHJIeHCATOphI, renepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U NIPUHIMUII IEUCTBUSA 3JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Monaensb anekTpocraTuyeckoro reueparopa (Bau ge I'paada).

IIpOBOIHUKH B 3JIEKTPUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA ITOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaToOpa OT IUIOIIaAH
IJJACTUH, PACCTOSHUAS MEXAY HUMH U JUDIJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus dJIEKTPUUECKOTO OIS 3apsyKEHHOTO KOHIEHCATOPA.

3apsaka U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

OueHka cui B3auMOJEHCTBUS 3apsKEHHBIX TEIL.

HabGnronenune npeBpallieHns 3HEPrUH 3apsSHKEHHOrO KOHAEHCATOpa B SHEPTHIO
M3JIy4YEHUsl CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LIEMH, COAEPKAIIel KOHAEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHINAJIOB (HampspKEeHUs) npu
ITOCJIEA0BATENBHOM COEAUHEHNH KOHAEHCATOPOB.

Hccenenosanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. ITocmoannwlil 31eKmMpuiecKuilt mok.

Cuna Toka. IToCcTOSIHHBIN TOK.

YcnoBus CyIIECTBOBAHUS MOCTOSIHHOTO JJIEKTPUYECKOIO TOKA. McTouHMKH
toka. Hanpspkenue U u D1C é.

3akon OMa [1J1g ydacTKa Leu.

DIIEKTpUYECKOE CONPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHBIICHUS
OJHOPOJHOTO TPOBOJHMKA OT €ro JJIMHBI M IUIOIIAJHA ITONEPEYHOTO CEUYCHMS.
Y 1enpHO€ CONMPOTUBIICHUE BEIIECTRA.

[TocnenoBaTenpHOE, MapaJuieIbHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pazBeTBi€¢HHBIX dekTpuueckux nenei. [IpaBuia Kupxroda.



PaGota snextpudeckoro Toka. 3akon J[xoymns—JIena.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TemioBass MOIIHOCTb, BbIAEIseMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBIICHHME HCTOYHHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) JJIEKTpUYECKOW I1enmyd. MOIIHOCTh HMCTOYHHUKA TOKAa.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B L€y MOCTOSIHHOTO TOKA.

TexHudyeckne yCTPOMCTBA M TEXHOJOTHYECKME IIPOLIECCHI: aMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HaNPSHKEHMUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANpsKEHUS I PE3UCTOpa,
JaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTb COINPOTHUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TUIOLIAM TIOTIEPEYHOT0 CEUCHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBIICHHS IPH OCTOSSHHOM
HaIpsKEHUH.

[Ipsamoe nzmepenune IJIC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
1 OIleHKa BHYTPEHHETO COMPOTHUBIICHHUS.

CrniocoObl coenHeHHsI HICTOYHUKOB Toka, D/1C GaTtapeil.

UccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIOCAMU HCTOYHHMKA TOKA
OT CHJIbI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanre CMEIIAHHOTO COEAMHEHUS! PE3UCTOPOB.

N3mepenune yaenbHOro COnpoTUBIIEHUS POBOJHUKOB.

UccnenoBanne 3aBUCMMOCTH CWJIBIL TOKAa OT HANPSOKEHUsS IS JIAMIIBI
HaKaJIMBaHMUSI.

VYBenuueHnue npenesia usMepeHus amnepMmerpa (BoabTMETpa).

N3mepenune D/1C 1 BHYTPEHHETO CONPOTUBJIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOrO 3JE€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIbI TOKA B IIEIH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

DneKkTpuyeckas MPOBOAUMOCTh  PAa3MYHBIX  BEIIECTB.  JJIEKTPOHHAs
IPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTb COIPOTUBIICHHS METAJUIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DNEeKTpUUECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas U IpUMECHAs MIPOBOIUMOCTh
MoJIynpoBOJHUKOB. CBoiicTBa p—n-nepexo/a. [1omynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS JUCCOLHAIMA.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OneKkTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIbHbIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsana. Monnus. [Lnazma.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHME: Ta30paspsIHbIe
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHL: AHUOJ,
TpaH3ucTop, (OTOAUOMA, CBETOAUOM, TallbBaHWKA, padUHUPOBAHUE MEJH,
BBITUIABKA aJTIOMUHMS, SJIEKTPOHHASI MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTb COIPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbl anekTponn3a Papanes.

HckpoBoii paspsia M IPOBOJAUMOCTb BO3yXA.

CpaBHEHHE IPOBOIUMOCTH METAJNIOB U MOJIYyIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HaOnronenue anexTposusa.

N3mepenne 3apsiaa OTHOBAJIEHTHOTO MOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIEHUS  TEPMOPE3UCTOpAa  OT
TEMIEPATYPHI.

CHsiTHE BOIBT-aMIEPHOM XapaKTEPUCTUKH AUOAA.

Du3HYeCKUl MPAKTHKYM.

CrnocoObl u3MepeHus (PU3NYECKUX BETUYHH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEITHOCTA U3MEPEHUI (PU3NYECKUX BEIHYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  U3MEPEHUM, WCCICAOBAHUM  3aBUCUMOCTEU
(¢u3MYeCcKMX BEIUYMH, NPOBEpKa MPEMJIOKEHHBIX TUnore3 (BbIOOp M3 padorT,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazjierax «YUEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIe CBS3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 knacce
OCYILECTBIISIETCS C YYETOM COJAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesrcnpeomemmuoie nOHAMUA, CEA3AHHBIE C UZYUEHUEM MEM 0008 HAYUHO20
no3HanuA: ABICHUE, Hay4yHbId (akT, rumnoresa, (pU3MUEecKas BEIUYMHA, 3aKOH,



TEOpHsi, HaONIOJCHUE, DSKCIEPUMEHT, MOJEIUPOBAaHUE, MOJENb, H3MEpPEHHE,
HOTPELIHOCTU U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IU(PpoBas 1abopaTopusl.

Mamemamuxka: penieHHUe CUCTEMbl ypaBHEHUW. JluHelHas QyHKIMS,
napabona, runepoosua, ux rpapuku U cBoicTBa. TpUroHoMerpudyeckue (QpyHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO.
BekTopsl 1 MX IpOEKLKK Ha OCU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW mpupoze, muddys3us, ocMoc,
TEIUI0O0OOMEH JKMBBIX OPTaHM3MOB, TEIUIOBOE 3arps3HEHHE OKPYXKAIOMIeH Cpellbl,
yTUIN3alusg OHMOOPraHMYEeCKOro TOIUIMBAa JUIs BBIPAOOTKH «TEIUIOBOM» U
AJIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHUE U KAIUJUIPHBIE SBJICHUS B IPUPOIE,
AIIEKTPUYECKHE SIBJICHUS B )KUBOU MPUPOJIC.

Xumua: JHACKPETHOE CTPOCHHE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAsh Macca, IOJIyYeHHEe HaHOMAaTepUalioB, TEIIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, XKHUJKHE KPUCTAIIIBI, HIEKTPUUYECKHUE
CBOMCTBA METAJUIOB, AIEKTPOIIUTHYECKAs TUCCOLMAIUS, TaIbBAHUKA, dJICKTPOHHAS
MUKPOCKOTIHS.

T'eocpagpusn: BnaxxHOCTH BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnono2usa: npeodbpazoBaHUE JBUKEHUN C HMCIIOJIB30BAHMEM MEXaHHU3MOB,
y4€T CyXOro M OKHUAKOTO TPEHHS B TEXHUKE, CTaTUYECKHE KOHCTPYKIIMU
(KpOHIITEWH, peméryarble KOHCTPYKIIMU), MCIOJIB30BaHNWE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET W JApYyTue), ABUTaTElb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, OBITOBONM XOJOIMIBHUK, KOHIUIMOHEP, TEXHOJIOTUU
MOJy4YeHUsI COBPEMEHHBIX MaTepuaioB, B TOM YHCIE HAHOMATEepPHAOB, U
HAaHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHUE 3JEKTPONpUOOpOB,
ra3opaspsAHbI€ JIaMIIbl, TOJIyIPOBOIHUKOBbIE PUOOPHI, TaJIbBaHUKA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIETO OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Ppe3yabTaTbhl OCBOCHUS YyueOHoOro mpeamera «Dusnkay
JOJIKHBI OTPaXXaTh TOTOBHOCTh M CLIOCOOHOCTh 00YYaIOIIMXCs PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3WIUEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMi, TO3UTUBHBIX BHYTPEHHHX  yOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B IMPOILECCE PEAN3ALUA OCHOBHBIX HANPABICHUMN
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

rPaKIAHCKOr0 BOCIIUTAHUSA:

e copMUPOBAaHHOCTh TPaXXIAHCKOW  TMO3UIIMU  OOYYaroOIIerocss  Kak
aAKTUBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUICKOro 00I11eCTBa;

e TMPUHATHE TPAJUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JICSTEIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
oOlIecTBa, Y4yacTBOBaTh B CaMOYINpaBlIeHWH B  00Opa30oBaTEIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJICHCTBOBaTh C  COLUUAIBHBIMM  WHCTUTYTAMH B
COOTBETCTBHH C UX (YHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTEIBHOCTH.

NATPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTHU3MA;

e IIEHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JTOCTHUKEHHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUUECKOTO MMOBE/ICHNUS;

e CIOCOOHOCTBH OIIEHMBATH CUTYAlMIO M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B ACSATEIBHOCTH YUEHOTO;

e OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYayLIEro.

3CTETHYECKOr0 BOCTIMTAHUA:

e DOCTETHMYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYasg OCTETHUKY HAay4dHOTO
TBOPYECTBA, MPUCYIIET0 (PU3HUECKON HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HHTEpeC K pa3audHbIM chepaM npodecCHoHaNbHON ACATEILHOCTH, B TOM
YuCJ€ CBS3aHHBIM C (U3UMKOW W TEXHUKOH, YMEHHE COBepIIaTh
OCO3HAHHBIN BBIOOp Oyayien npodeccuu U peau30BbIBATh COOCTBEHHbIS
’KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO B
obyacTu PU3MKY HA MPOTSHKEHUH BCEH KU3HHU.

IKOJJOIr'H4Y€CKOIr0o BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJOTUYECKOW KYJIbTYphI, OCO3HAHHE TI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX TTPOOIeM;

TUTAHUPOBAHUE W OCYIIECTBICHUE NEHCTBUI B OKpPYXKAloOIIed cpene Ha
OCHOBE 3HAHUS IEJICH YCTONYMBOTO Pa3BUTHS YCIIOBEUECTBA;

pacIIMpeHrue OMbITa JEATEIHPHOCTH SKOJOTHYECKON HANPABJICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 10 (PU3MKe.

HEHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UYECKON HAYKHU;

OCO3HAHUE IEHHOCTH HAyYHOW JESITEIbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4YeHUs. (PU3UKU OCYIIECTBISATh MPOEKTHYIO M HUCCIEI0BATEIHCKYIO
NeATEeTbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JiornuecKue 1ecCTBUSA:

CaMOCTOATENBHO  (OpMyNIHMpOBaTh M  aKTyalU3upoBaTh MpoOJemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENN AESITENbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOOCTH>KEHUS;

BBISBISITh 3aKOHOMEPHOCTM W TPOTUBOPEYUS B PACCMATPUBAEMBIX
(U3UYECKUX SIBICHUSX;

pa3pabaTbiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YUETOM aHaIN3a UMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHHUBAaTh COOTBETCTBUE
PE3yJbTAaTOB LIEJISIM, OLICHUBATH PUCKHU MTOCIEACTBAN NESTENBHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pabOTy B YCIOBHUSX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELICHUH )KM3HEHHBIX POOJIEM.

ba3oBble HCCJICA0BATC/IIBCKHUE I[eﬁCTBHﬂZ

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMH U METOJaMU
(bu3nYecKoil HayKH;



BJIaJCTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIbCKOM u MIPOEKTHOM
NEATeTLHOCTH B 00JIaCTH (PU3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB pEIICHHUS 3ajJady  (PU3MUecKoro
COJIepKaHusl, IPUMEHEHUIO Pa3JIMYHBIX METO/IOB MMO3HAHUS,

BJIaJIETh BHJAAMU JICATEIBHOCTH II0 IIOJYYEHHIO HOBOI'O 3HAHUA, €r0
WHTEpIIpeTaluy, TpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallMsaX, B TOM YHCJIEe MPU CO3JaHUM y4E€OHBIX MPOEKTOB B 00JACTU
bu3uKy;

BBISIBJISITh MPUYMHHO-CJIEJCTBEHHBIC CBSI3M M aKTyaJlW3WpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE€3y €€ pEUIeHMs, HaxOAuUTh AaPTyYMEHTHl IS
JI0KA3aTeJIbCTBA CBOMX YTBEP KJICHWH, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3MPOBATh TMOJIYYEHHBIE B XOJI€ PpEIICHUS 3adadd pe3yJIbTaThl,
KPUTHUYECKHU OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATHh U3MECHEHHUE B
HOBBIX YCIJIOBUSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3aJauylM B 00pa30BaTEIbHOU
JESATEILHOCTH, B TOM YHCIIC NIPH U3YUYCHUH (QU3UKH;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTh 3HaHUS 10 (U3UKE B MPAKTUYECKYHO 00JIacTh
KM3HEICATCIbHOCTH;

YMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX IIPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEH, NIPEIJIaraTb OPUTMHAIBHbBIC MIOIXO/IbI U PEIICHHUS;
CTaBUTh IPOOJIEMBI U 33]J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora c unpopmanueii:

BJIa/IETh HABbIKAMU MOJyueHUs MH(poOpMauuu (PU3HUECKOTO COJEpiKaHus
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh MOUCK,
aHalM3, CUCTEMATHU3ALUI0 M HHTEPHPETALMI0 HHPOPMALMHU PA3ITUYHBIX
BUJIOB U (hOPM INPEJCTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINY;

UCIOJIB30BaTh CPEACTBa MH(POPMAIMOHHBIX W  KOMMYHHUKAllMOHHBIX
TEXHOJIOTUA B  PEIICEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUM SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPecypcocOepekeHus, IMpaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

co37aBaTh TEKCThl (PM3MUYECKOTO COJAEP)KAaHUS B Pa3IMYHBIX (popmaTax c
y4€TOM Ha3HayeHus UHGOpMalMM M UEJIEBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY MPEICTABICHUS U BU3YyaTU3aIUH.

KoMmmyHukaTHBHBIE YHMBeEpPCaJIbHbIE YueOHbIe 1elCTBUA:



OCYIIECTBJIATh OOIIEHHEe Ha Yypokax (U3MKM W BO BHEYPOUHOMU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallud M CMST4aTh
KOH(DJIUKTBI;

Pa3BEPHYTO W JIOTMYHO W3JIaraTh CBOKO TOUYKY 3PEHHS C MCIOJb30BAHUEM
SA3bIKOBBIX CPEJCTB;

NOHMMATh W HWCHOJb30BaTh  MpPEMMyIIeCTBA  KOMaHJIHOH U
WHIUBUYaJIbHON paboTHI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX ACUCTBUN C yu€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0r0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh LEIM COBMECTHOM JI€ATE€IbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHUIO: COCTaBIATh IUJIaH
JEUCTBUHN, pacIpeiesiTh POJIA C YYETOM MHEHUN YYaCTHUKOB, 00CY X IaTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJAJla M KaXKJOr0 y4aCTHHKA KOMaH]Ibl B
o0l pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUBATh HUAEHM C NO3ULUUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IOBEJCHUE B PA3IMYHBIX
CUTyalMsIX,  MpOSIBISATH  TBOPYECTBO M BOOOpakeHHE,  OBITH
WHUILIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIe JeiiCTBUSA
Camoopranusanus:

CaMOCTOATENIBHO  OCYIIECTBIIATh II03HABATENIbHYIO J€ATEIbHOCTh B
obnacT (GU3MKK W ACTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh H
dbopMyIupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENLHO COCTABJISITH IUIAH PELIECHUSI PACUETHBIX M KaY€CTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS MPAKTUYECKONW PabOThl ¢ YUYETOM HMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEITOYTCHUIT;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacliMpATh paMKd  ydyeOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
IIPEANOYTEHNM;

JieNaTh OCO3HAHHBIM BBHIOOp, apPrYMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M NPOSBICHUIO APYJULIUU B 00JacTH
(GU3UKY, TIOCTOSIHHO TIOBBINIATh CBOW 0Opa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYAallUsIM, BHOCUTh KOPPEKTUBHI B JICSTEIILHOCT,
OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB IIEISIM;

BJIQJIETh HABBIKAMM TO3HABATEJILHOM peduieKCuM KakK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

WCIIOJB30BaTh MpUEMBI pediieKCuu JJi1 OLEHKW CHUTYallMH, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLICHMBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PELIEHUS MO HX
CHIDKEHHUIO;

MPUHUMATh MOTHUBBI U ApPryMEHTHI JPYTUX IIPU aHAIU3E PE3YJIbTaTOB
JEATSIILHOCTH,

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA,

NPUHAMATh MOTHBBI M APTyYMEHTHI JAPYTHX IPU aHAIHU3E PE3YJIHTATOB
JEeSITeILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUTUOKH.

B mpomecce mocTKeHUS JMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHUS MPOTPAMMBI I10
busnke JUII  ypOBHA CpeaHEro o0mero o0pa3oBaHUA Yy OOYy4aromuxcs

COBEPIICHCTBYETCS OMOIMOHAITbHBIH WUHTEJUICKT, MPEeIOoJIarafo I
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWSA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

HMOITMOHAIILHOE COCTOSTHUE, BUCTh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

caMOpeTyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHUE, CITOCOOHOCThH aTanTHPOBATHCH K
OMOITMOHAIILHBIM HM3MEHEHUSIM M TPOSBIATH THOKOCTh, OBITh OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTMBALIMU, BKIFOYAKOIIEN CTPEMIIEHUE K JOCTHKEHUIO LIETIU
U yCTexy, ONTHUMH3M, HHUITMATUBHOCTh, YMEHHE NIEHCTBOBATh, UCXOMS W3
CBOMX BO3MOKHOCTEH;

AOMIIATUH, BKJIIOYAIOMEH CIIOCOOHOCTh TMOHMMATh AMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YYHTBIBATh €ro IPU OCYIICCTBICHUH OOIICHMS,
CIIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIIEHUS! C JPYTUMHU JIOJIbMH, 3a00THTHCS, MPOSIBISATH HHTEpPEC H
paspeiiatb KOHMIUKTHI.

I[MPEAMETHBIE PE3VJIbTATBI



K xonmy oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMANbHOW U O3TUYECKOM cdepax AesTeIbHOCTH
YeJI0BeKa, POJib U MECTO (PM3MKM B COBPEMEHHON HAyYHOU KapTHUHE MHPA,
3HAUEHHE OIMCATENbHON, CHUCTEMAaTU3UPYIONIEH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW ~ (QPYHKUIUH  (DU3MYECKON TEOpuM —  MEXAHHKH,
MOJIEKYJSIpHON (DU3UKU U TEPMOJUHAMUKH, POIb (PU3UYECKOU TEOPUU B
(dbopMHUpPOBaHUHU MIPEACTABICHUN O (PU3UIECKON KapTHHE MUPA;

paznuyaTth YCJIOBHSL NPUMEHHUMOCTH Mojeled (umyeckux Ten u
MpOLIECCOB (SIBJICHUM): HHEpUUalbHAasi CUCTEMa OTcu€ra, aOCOJIOTHO
TBEpJIOE TENO, MarTepualibHash TOYKa, PaBHOYCKOPEHHOE JBUXKEHHE,
CBOOOJIHOE TmajJcHUE, a0CONIOTHO ympyras aedopmarus, aOCOIIOTHO
yIpyroe v abCoIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJEIIU ra3a, KUJIKOCTH
1 TBEPAOro (KpUCTAIMYECKOI0) Teja, UcalbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUYECKOE IIOJIE;

paznuyath yCioBHs (TpaHUIlbl, O0JACTH) MPUMEHUMOCTH (PHU3NIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHMS YaCTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBACHITH MEXAHUYECKHE TMPOLECChl U SIBICHUS,
HCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBbI MEXAHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbI KHHEMATUKH PaBHOYCKOPEHHOTO
IBIDKEHMS, TpeoOpazoBaHus [amwies mjisi CKOPOCTH W TMEpeMEIIeHus,
3akOHbl HbIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['amuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUSI UMITYyJIbCa U MEXAHUYECKOU
DHEPTUH, CBSI3b PabOTHI CUJIBI C M3MEHEHHEM MEXaHHYECKOW >HEpruu,
YCJIOBUSL paBHOBeCHs TBEPIOro Teia), NpPU OSTOM HCMOJIb30BATh
MaTeMaTU4YECKOe BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeodpazoBanwmii [ anues, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIyJbCa U
MEXaHUUYECKOM IHEPTUH, 3aKOHA BCEMUPHOT'O TSATOTEHUS;

aHAJTM3UPOBATH U OOBSICHATH TEIJIOBBIE MPOLIECCHI U SIBICHUSI, UCIIOJIb3YS
ocHoBHble mojoxkeHus MKT wu 3akoHB MoOJEKyIsipHOU (U3UKHA W
TEPMOJUHAMHUKY (CBSI3b JIABJICHHMS] HWJEAIbHOTO Ta3a CcoO CpeaHeH
KUHETUYECKOW HDHEPIrUEN TEIUIOBOIO JBMIKEHUS M KOHILIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEpAaTyphl BEIECTBA CO CpeIHEW KUHETUYECKOU
SHEPruei TEMJIOBOTO ABUKEHHS €rO YacCTHll, CBSI3b JIaBJICHUSI UEATBbHOIO
raza C KOHUEHTpPAlUMUEW MOJIEKYJl M €ro TEMIIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mNEpBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpPaHEHMSI SHEPIUU B TEIUIOBBIX MPOIECCax), IPU ATOM HUCIOIb30BaTh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCHOBUS
MIPUMEHUMOCTH ypaBHeHUsI MeHeneeBa—KnaneiipoHna;

aHAJM3UPOBATh U OOBSACHITH DIEKTPUUECKUE SIBJICHUSA, HCIOJIb3YS
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI AJIEKTPOAMHAMUKHU (3aKOH COXpAHEHUs
ANEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUAIIHOCTD
AJIEKTPOCTATUYECKOTO TMOJIsl, NPUHUUI CYNEPIO3ULIUN DIICKTPUUECKUX
MOJIEW, MPU 3TOM YKa3biBas yCJIOBHUS NMPUMEHMMOCTH 3akoHa Kynona, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOILICHHMS: 3aKOHbI Oma JJid y4yacTka
UenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JleHna,
npasuia Kupxroda, 3akonsl @apajes Juist 3JeKTpoIIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, HCIOJb3Yysl BEIUYUHBI:
IepEMENIEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHWJIbI, JaBJE€HUE, NOTEHUWAIbHAS DJHEPTUsl, KUHETUYECKas
DHEPrusi, MEeXaHWuyecKasi SHeprusi, padora CWIbl, LIEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, Cujla TSKECTH, CUIa YIPYTOCTH, CHJIA TPEHUS, MOIIHOCTb,
SHEPIusl B3aUMOJCUCTBUS Tena ¢ 3eMJIENH BONM3U €€ TMOBEPXHOCTH,
SHEprus ynpyroi aedopmanuu  MOpPYyXKUHBI, KOJUYECTBO TEILIOTHI,
abCoJIIoTHas TeMmIepaTypa Tejia, paboTa B TEPMOJWHAMHKE, BHYTPECHHSS
SHEPIusi HACAIBHOTO OJHOATOMHOTO Ta3za, paboTa HJealbHOrO Tasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ wumaeanbHOro TerioBoro
IBUTATENIS; JIEKTPUUYECKOE TO0JIe, HAPSIKEHHOCTD 3JIEKTPUYECKOIO OIS,
HaNpsDKEHHOCTh TMOJIE TOYEUHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKYyME€ M B JHMIJICKTPHUKE, IOTCHIMAN 3JIEKTPOCTATUYECKOTO TOJIs,
Pa3sHOCTh  MOTEHUHUAIOB, JJIEKTPOABMXKYIAsSs  CHJIAa, CHJIA  TOKa,
HalpspKeHWE, MOIIHOCTh TOKa, »JJEKTpuuYeckas €EMKOCTh IIJIOCKOIO
KOHJEHCATOpa, COMPOTUBIICHUE ydacTKa ILEMUA C MOCIEA0BATECIbHBIM U
MapaJJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS SIEKTPUUECKOTO OIS
KOHJEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3UYECKUX  SBJICHUM:
MEXAHUYECKOE JBWXKEHHE, TEIUIOBOE JBM)KEHHUE YAaCTHUIl BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE HBHkKeHUe, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALMs, IUIABJIEHUE U KPUCTAJUIN3ALNS, HAIIPABICHHOCTh
TEIUIONEpeaaum, JIEKTPU3aLUs TeJl, SKBUIMOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsIKEHHOTO MPOBOJIHUKA;

MIPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJAHOU (PU3MUYECKON BEIMYUHBI OT
IPYrOd €  HCHOJIb30BAHUEM  NPSAMBIX  HU3MEPEHUH, IIPU  OTOM
KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHpPOBaTh pe3yJbTaThl MOJYyUYEHHON
3aBUCUMOCTH (U3WYECKUX BEJIUYMH B BuUAE TIpaduKkoB ¢ Y4E€TOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUI, IeIaTh BHIBOJBI IO pe3ysibTaTaM
UCCJIeIOBAHMS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIUYHMH, MNPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHHBATh A0COJIOTHBIE U
OTHOCHUTEJBbHBIE MIOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHIA;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIIOTE3bI: MJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYeHHbIE pe3yJdbTaThl U JI€JaThb BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3BL;

coOro1aTh MpaBuia 0€30MacHOro TPpy/la MPHU MPOBEIECHUN MCCIIEI0BAHUM
B paMKax y4eOHOro OKCIIEpUMEHTa, MpaKTUKymMa M  y4eOHo-
HCCIIEIOBATENBCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMUS;

pemiatb pacy€THBIE 3aJadd C SBHO 3aJaHHOM M HEABHO 3aJIaHHOMN
(¢u3nYecKoil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHUS OOOCHOBBIBATH
BbIOOp (u3MUecKON MoOjen, OTBedaroleld TpeOOBaHMUSIM 3a/laud,
OPUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
bu3MYeCKUX TEOpUil TPHU HCIOJIB30BAHUU MaTEeMaTHYECKUX METO/I0B
pEelIeHus 3a/1ay, TPOBOJUTH PACYETHl HA OCHOBAHUM UMEIOLIUXCS JaHHBIX,
aHAIM3UPOBATh pE3yJbTaTbl W KOPPEKTHPOBATH METONBl PEUIEHUs C
y4E€TOM IOJIYYEHHBIX PE3YyJIbTATOB;

pemiarh KayeCTBEHHBbIE 3a7aud, TpeOyrolue MpPUMEHEHUs 3HAHUM U3
pa3HbIX pa3JeNnoB Kypca PU3MKH, a TAKKE UHTETPAIlMU 3HAHUN U3 IPYTUX
MPEJIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY pacCy>XJIEHUI ¢ ONIOPOI Ha U3yUYECHHBIE 3AKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

MPUBOJUTHh TMPUMEPHl BKIAJa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATDH MOCIECTBUS OBITOBOM M IPOU3BOACTBEHHON
JESTENbHOCTA 4YEJIOBEKa, CBS3aHHOW C (PU3MYECKUMM MPOIECCaMU, C
MO3ULIUNA SKOJOTUYECKON 0€30MaCHOCTH, IPEICTABICHUN O PALIMOHATIEHOM
MPUPOAOIOIb30BAHUN, & TAK)KE Pa3syMHOM HCIOJIb30BAHUM JTOCTHUKEHUI
HAyKd W TEXHOJOTMH JUIsl JajJbHEHIIEro pPa3BUTHS YEJIOBEYECKOrO
00I1IeCTBA;



MPUMEHSATh Pa3InYHbIe CIIOCOOBI paboThl ¢ MHbOpMaIel (HU3MIeCKOro
COJIEp)KaHUSI C HCIIOJIb30BAHWEM COBPEMEHHBIX  HH(POPMAIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIMOHHbBIE
TEXHOJIOTUH JUTsI TIOMCKA, TEpPepadOTKH ¥ TPEAbSIBICHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHOM WH(MOpPMAIUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAIIUN
UHPOpPMAITUHU, TOJYYEHHOW U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKH
aHANMM3UPOBATh  IOJIydaeMyr  MH(OpMaInMio W OICHUBaTh e
JOCTOBEPHOCTh KaK Ha OCHOBE WMMCIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJM3a UCTOYHUKA HH(POPMAIINH;

MIPOSIBIISITH OpTraHHU3AIMOHHBIC U NIO3HABATEIbHBIC YMCHHSI
CaMOCTOSATEILHOTO  NPHOOPETeHHMs  HOBBIX 3HAHUW B IIpolecce
BBITIOJTHCHUS IPOEKTHBIX U Y4eOHO-MCCIIeIOBATENHCKUX PAOOT;

paboTaTh B TpPyNIE C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATEHO PACTIPEICIIATh ACSITEILHOCTD
B HECTaHJAPTHBIX CUTYAIMsX, aJeKBaTHO OIICHWBATH BKJIAJ KaKIOTO U3
YYaCTHHKOB TPYMIBI B PEIICHUE pacCMaTPUBAEMOU MTPOOIIEMBI,

MPOSIBJISITH MOTUBAIMIO K Oyaymiel mpodeccuoHaIbHOU AeSTENHHOCTH TIO
CHEIMATEHOCTAM (PHU3UKO-TEXHIUYECKOTO PO,



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KoHTpobHBI IIpakTH4yecku
n/n NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
e padoThI e padoThI
pecypchl
Paznea 1. HAYYHBI METO/] IO3HAHUS ITIPUPOIbI
1.1 Hayunslii MeTOZ NO3HAHUS TPUPOIBI 6
Hroro no pazneny 6
Pa3nea 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamuka 10
2.3 Crartuka TBEPAOIO Tea 5 1
24 3aKOHbI COXpPaHEHUSI B MEXAHUKE 10 1
Htoro no pazneny 35
Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOPHUH 15 1
3.2 Tepmoaunamuka. TemioBbie MalTuHBI 20 1
13 ArperaTHble COCTOsIHUS BemecTBa. @a3oBbie 14 |
] ePEXO0/IbI
Hroro no pazgeny 49
Paznea 4. JIEKTPOJAMHAMUKA
4.1 DJIEKTPUYECKOE MOJIe 24 1
4.2 I1OCTOSIHHBIN DIIEKTPUYECKUNA TOK 24 1
4.3 Toku B pa3nuyHbIX Cperax 6




Utoro no pazneny

54

Pazzea 5. PU3MUYECKHWN NIPAKTUKYM

5.1 DU3NYECKUI TPAKTUKYM 16 16
Htoro no pazneny 16
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I1O0 170 16

[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne i/
n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpobHbI
e padoThbI

IIpakTHyeckue
padoThbI

JlaTa
H3Y4YeHH
s

DJICKTPOHHBIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcsl

Ouszuka — pyHIaMeHTaIbHas HayKa O
IPUPOJIE

Hay4HpIif MEeTO1 ITO3HAHUS U METOIbI
nccae0BaHus GU3NYECKUX SIBICHUI

DKCTepUMEHT U TEOpHs B IIPOIECcCe
no3HaHus npupoabl. Habmonenne u
JKCIIEPUMEHT B (hu3mke

CrniocoObl u3MepeHus: GU3NYECKUX BEINYHH

AGcomoTHas 1 OTHOCUTENIbHAS
HOTrPEIIHOCTH U3MEepeHUH (pru3nyeckux
BEJIMYHMH

MognenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B GOPMUPOBAHUH COBPEMEHHOM
HAY4YHOH KapTHHBI MUpPa, B IPAKTHYECKOM
JIeSTEIbHOCTH JIFOIEH

Mexaundeckoe asrmkenne. Cucrema
orcuera. OTHOCUTEIBHOCTE MEXaHUYECKOTO
neukenwst. [Ipsmas u oOpaTHas 3a1auu
MEXaHUKH

Pannyc-BekTop MaTepualbHON TOYKH, €TO
MPOEKILMU Ha Ocu KoopauHat. Tpaekropusi.
[Tepemenienue. CkopocTh. Mx npoeximuu Ha




OCH KOOpJAMHAT

PaBHOMEpHOE MPSAMOJIMHENHOE ABUKECHHUE.
['padmueckoe onricanue paBHOMEPHOTO
OPSIMOJIMHEMHOTO ABM)KEHUS

10

CrnosxeHue nepeMeIeHnii 1 CKOPOCTEH.
Pemenne 3agau

11

HepasaoMepHoe nBu:xeHre. MrHoBeHHas
CKOpOCTh. Y ckopeHue. IIpsamonuneiinoe
JBHYKEHUE C ITIOCTOSIHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue NpsIMOIMHEHHOTO
JIBUKEHMSI C IOCTOSIHHBIM YCKOPEHUEM

13

CBobOoaHOE majeHue. Y CKopeHue
CBOOOJHOTO HaJcHHS. 3aBUCHMOCTE
KOOPIMHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHH M X rpaduKu

14

JIBikeHue Tena, OpoIIeHHOr0 MO YIJIOM K
TOPU30HTY

15

KpuBonnHuelinoe nBuxkenue. JBuxKeHUE 110
OKPYXKHOCTH. YTJIOBasi U IMHEWHAs
ckopocts. [lepnoa u yacrora.
[{eHTpOCTpEMHUTENBHOE U TTOJTHOE
YCKOpPEHHUE

16

KoHTponbHas pabota 1o Teme
"Kunemaruka"

17

ITepBoiif 3akoH HetoToHa. IHEpIManbHbIE
cucteMsbl orcuéta. [IpuHmn
OTHOCUTENBHOCTH [ anmunes.
HewnHepuuanabHble CHCTEMBI OTCUETA

18

Cuna. PaBHogeicTByromas cuia. Bropoi




3axkoH HeroroHa. Macca

19

B3aumoneiictBue ten. Tperuii 3akoH
Hrrotona

20

[Tpunnun cynepno3unuu cui. Pemenue
3a/1a4 Ha NpUMeHeHue 3aKk0oHoB HbploTOHA

21

3aKkoH BCCMHPHOT'O TAT'OTCHUS.
OKBHUBaJICHTHOCTD FpaBHTaHHOHHOﬁ n
HHepTHOfI MacCChbI

22

Cuna TSDKeCTH U yCKOpEeHHE CBOOOIHOTO
naJIeHUs

23

JIBrm>keHne HEOECHBIX TE U UX
MCKYCCTBEHHBIX CITyTHHUKOB. [lepBas
KOCMHUYECKasi CKopocThb. 3akoHbl Kemepa

24

Cuia ynpyroctu. 3akoH ['yka. Bec Tena

25

Cuna tpenus. [Ipupona u BUIbI cui
TpeHus. JIBUKEHHUE B XKUAKOCTH U rase ¢
y4ETOM CHJIbI COIPOTHBIICHHUS CPEJIbI

26

Hasnenue. ['uapocratnyeckoe AaBJICHUE.
Cwia Apxumena

27

AOCOJIIOTHO TBEPJIOE TEIO.
[TocTynaTensHOE M BpaIIaTeIbHOE
JABVDKCHUC TBCPAOT'O TCJIa

28

MOMEHT CHIIBI OTHOCUTEIBHO OCH
BpaieHus. [1neqo cuibl

29

CrnosxeHue Cull, NPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecTH Tena. Y cinoBus
paBHOBeCHsI TBEpAOTO Tena. Busl
paBHOBECHSI

30

Pemenue 3agau




31

KoHTponbHas padota mo teme "J[mHamuka.
CraTtuka TBepaoro tena'

32

I/IMHy.]'IBC MaTepHaanoﬁ TOYKH, CUCTEMBI
MaTCPUAJIBbHBIX TOYCK. L[eHTp Macce
CHUCTCMbI MAaTCPHUAJIBHBIX TOYCK. TeopeMa 0
JABHMXXCHNU ICHTPA MACC

33

HNmnynbe cuiel 1 U3BMEHEHUE UMITYJIbCA
Tesa. 3aKOH COXPaHEHUs UMITYJIbCa.
PeakTuBHOE NBUKEHUE

34

MoMeHT uMmItyJjibca MaTepUaIbHON TOUYKH.
[IpencraBieHue 0 COXpaHEHUU MOMEHTA
MMIYJIbCA B IICHTPAJIbHBIX MOJIAX

35

Pemenue 3agau

36

Pa60Ta CHUJIbI HA MaJIOM 1 HAa KOHECYHOM
nepemenieann. [ padudaeckoe
npeJcTaBIeHne paboThl CHITbI. MOIIIHOCTH
CHJIbI

37

Kunernueckas sueprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTUH
MaTepUAIbHOU TOUYKHU

38

[ToreHnManbHBIE U HEIOTCHIIMAJILHBIE
cuisl. [loTennmansHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

39

Tpetbs kKocMudeckasi ckopocTb. CBsi3b
palboThl HENOTEHIMAIBHBIX CHJI C
U3MEHEHNEM MEXaHUUYEeCKOW IHEPTuu
CHCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUUYECKOM IHepruu

40

anyr HC U HCYIIPYT'UC CTOJKHOBCHUS.




VYpaBHenue bepuyum aia uaeaibHOM
KUIKOCTH

KonrponbHas padorta no Teme "3aKoHbl

H COXpaHEHUsl B MEXaHUKe"
Pa3BuTue npencraBieHuii 0 npupoe

42 teroThl. OcHOBHBIE NonoxeHust MKT.
Juddysus. BpoyHoBCcKkoe ABHKEHHE
CtpoeHue ra3000pa3HbIX, KUIKHX U

43 TBEPABIX Tel. XapaKTep ABUKEHUS U
B3aMMOJICUCTBUS YaCTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYJT (ATOMOB).

44 KonunuectBo BemectBa. IlocTosiHHas
ABoraapo

45 Temneparypa. TerioBoe paBHOBecCHE.
IIkama Ienmpcust

46 Pewenue 3anau

47 W ieanbHblii ra3. 1'a30BbIe 3aKOHBI

43 Ypasuenue Menaeneesa-Knanerpona.
Pemenue 3amau

49 AOcouoTHas TemmniepaTypa. 3aKoH
JanpToHa

50 N3onporneccsl B uaeaqbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
['padmueckoe mpencraBieHne

51 M30MPOIIECCOB: U30TEPMa, U30X0Pa,
n3zobapa

52 OcHoBHoe ypaBHeHue MKT

53 Penrenue 3anau

54 CBsI3b a0COIIOTHOM TeMIepaTypbl




TEPMOAMHAMHYECKOI CHCTEMBI CO CpeHe
KMHETUYECKON IHEPTHEN MOCTYyNaTEIbHOIO
TEIUIOBOTO JIBIKEHUS €€ YaCTHII

55

O00011IeHME U CUCTEMATH3ALUA 3HAHUM 110
teme "OcuoBer MKT"

56

KoHnTtponbHas padota mo teme "OCHOBBI
MKT"

57

TepMoanHaMuyeckasi cucTema. 3alaHue
BHEIIHUX ycnoBul i T/] cucremsl.
Bremnve v BHyTpEeHHUE [TapaMeTpBl.
[Tapamerpsl T/] cuctemsl Kak cpegHue
3HAYEHMsI BEJIMYMH, ONUCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAMHAMUKH.
Camonpoun3BosbHas penakcarus T]]
CUCTEMBI K TETUIOBOMY PAaBHOBECHIO

59

Monens nneaaspHOTO Ta3a B
TepMOIII/IHaMI/IKe. yCJIOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJIEITH

60

VYpasuenne Menneneena-Kianelipona u
BbIpa)KE€HUE Ul BHYTPEHHEH SHEPruu

61

BrIpaxeHnue 111 BHyTpEHHEN SHEPTUA
OJIHOATOMHOT'0 HJICAJIBHOTO Ia3a.
KBaznucrarnueckue M HECTATHYECKUE
IIPOLIECCHI

62

DOnemeHTapHas paboTa B TEpPMOAMHAMUKE.
Boruncnenue pabotsl o rpaduky mpoiecca
Ha pV-nuarpamme

63

Tennonepenaqa KaK CII0CO0 U3MCHEHHUS




BHyTpeHHe# 2Hepruun T/I cucremsl 6e3
COBEPIICHUS pabOTHI

KOHBCKHI/IH, TCIUIONPOBOAHOCTD,

64
U3JIy4YCHHE
KonunuecTtBo TemnoTel. TemnoéMKOCTh Tena.
65 VenbHas U MOJIIpHas TEIII0OEMKOCTH
BEILIECTBA. Y IeJbHAs TEIIOTa CropaHus
TOIUIMBA
66 Pacuér konuyecTBa TEIUIOTHI IIPU
TeIIonepeaye
67 [TonsTre 06 aquabatHOM mpoIecce.
[IepBblii 3aKOH TEPMOAMHAMUKH
KomgecTBo TermioTsl i paboTa Kak Mepbl
68 M3MEHEHUs BHyTpeHHel aneprun T/1
CHUCTEMBI
BTopoii 3aKk0H TEpMOJIMHAMUKH IS
69 PaBHOBECHBIX M HEPAaBHOBECHBIX
npoueccoB. HeoOpaTumMocTs IpUpoIHBIX
MIPOIIECCOB
[TpuHIMIIBI AEHCTBUS TEIJIOBBIX MAIVH.
70
KIIJI
71 Maxkcumansnoe 3Hauenne KIT. [{ukn
Kapno
72 Pemienue 3amau
DKOJIOTHYECKHUE aCIEKThl UCIIOJIb30BaHUS
73 TEIJIOBBIX IBUTraTenei. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpebl
74 Penrenue 3amau
75 O0600111eHNE U cHCTeMaTU3allns 3HAHUHN 110




teme "Tepmonunamuka. TernnoBbie
MAaITuHEI"

76

KonTponbhas pabota mo Teme
"Tepmoauuamuka. TermnoBbsie MalIuHb!"

77

[TapooGpazoBaHue U KOHICHCAIMSL.
Hcnapenue u kurneHne. Y aeapHas TeroTa
napooOpa3zoBaHus

78

HaceleHHble 1 HEHACBICHHBIE MTAPHI.
KauecTBeHHas 3aBUCUMOCTD IJIOTHOCTH U
JIaBJICHUS HACBIIICHHOIO I1apa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACKIIIEHHOT O Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KAIICHUs OT JaBJICHUS B
KUJKOCTHU

79

BnaxxnocTts Bo3yxa. AOCoNOTHAs U
OTHOCHUTCIIbHAA BJIA)KHOCTH

80

Pemenue 3agau

81

Teépnoe Teno. Kpucramnmueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KPHCTAJJIOB

82

[InaBnenue u kpuctau3anus. Y AeibHas
TeruioTa miapieHus. Cyonumanus

83

Hedopmarun tBEpaoro tena. Pactsxenue
u cxarue. Casur. Moayns FOnra. Ilpenen
yOpyrux aedopmarmii

84

TemnnoBoe pacmpeHue XKUIKOCTEN 1
TBEPABIX TeN. AHTAPMOHH3M TETLTOBBIX
KoJIeOaHUI1 YaCTHI] BEIIeCTBA

85

[IpeoOpazoBanue 3Hepruu B ha30BbIX




rnepexogax

86

YpaBHeHHe TerI0Boro O6agaHca

87

Pemenue 3agau

88

[ToBepxHOCcTHOE HaTsKeHUe. KanusipHeie
ABJieHUA. /aBieHue 1o HCKpUBJIEHHON
MOBEPXHOCTHIO kKuakocTu. Dopmyna
Jlammaca

89

O00011eHE U CUCTEMATH3aIMA 3HAaHUH 110
TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.
Pa3zoBble epexoapl”

90

KonTponbHast pabora o Teme "ArperatHeie
cocTosiHMsI BeniecTBa. Da3oBble nepexoabl'”

91

DnexTpusanys Tea U €€ MposBICHUS.
Dnekrpuyeckuii 3apsia. [[Ba Buna
ANEKTPUIECKHX 3apsaaoB. [IpoBoTHIKH,
JIMRJICKTPUKH U MTOJTYTIPOBOJIHUKU

92

DneMEeHTapHBIN ANEKTPUUYECKUI 3apsil.
3aKOH COXpaHEHHsI NIEKTPUUECKOro 3apsaa

93

B3aumoneiictBue 3apsaaoB. ToueuHbie
3apsabl. 3akoH Kynona

94

Penrenue 3anau

95

Dnektpuyeckoe nose. Ero neiictBue Ha
IEKTPHUYECKHE 3aPsiIbl

96

Hanpspk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
[TpoOHbIt 3apsia. JInHUKM HaNPSHKEHHOCTH
3IEKTPUUECKOro nmoiist. OTHOPOJHOE
3JIEKTPUUECKOE T0JIE

97

IToTeHIIManBEHOCTD QJICKTPOCTATHYCCKOI'O
1oJis. Pa3HOCTh MOTEHIIUAIOB U




HAIIpsHHKCHUC

[TorenumanbHas SHEprus 3apsaa B

98 anekTpoctatuyeckoMm mose. [loTennnan
AJIEKTPOCTATUYECKOTO MOJISI
CBs13b HANPSHKEHHOCTH TOJISL U PA3HOCTU

99 MOTEHIIUAJIOB IS AJIEKTPOCTATUYECKOTO
0JIs

100 [TpuHLIUTT CyTIEPIIO3UIINH STEKTPUUECKUX
oJIEN

101 Pemienue 3agau

102 [Tone Toueunoro 3apsna. Ilosie paBHOMEPHO
3apsHKEHHON chepbl
[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY

103 mapa. Ilone paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM MIIOCKOCTH

104 [IpoBOAHMKH B 31EKTPOCTATUUECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsI0B

105 JIMnIIeKTpUKY 1 TIOJIyITPOBOTHUKH B
AJIEKTPOCTATHYECKOM TOJIE
Konnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOpa. DINEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa

107 [TapannenbHoe COeJMHEHHE KOHJEHCATOPOB

108 ITociemoBaTeIbHOE COSTMHEHNE
KOHJICHCATOPOB

109 DHeprus 3apssKeHHOT0 KOHAEHcAaTopa

110 Perrenue 3amau

111

JIBrokeHue 3apsiKeHHOM YacTHUIIbI B
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe




112

Pemenne 3agau

113

O0001eHre 1 crucTeMaTU3aus 3HaAHUH 110

Teme "OnekTpuueckoe nosue"

114

KonTponbHas paboTa 1o reme
"DnexTpuueckoe nojue"

Cuna Toka. ITocTosHHBII TOK. Y CI0BUA

115 CYLIECTBOBAHUS IOCTOSHHOT'O
AIEKTPUYECKOTO TOKa

116 Wcrounuku toka. Hanpsokenne u 9/1C

117 3akoH Oma 11 y4acTKa LEIu.
DIEKTPUUYECKOE CONIPOTUBIECHHUE
3aBUCHUMOCTb COITPOTUBIIEHUS] OJJTHOPOIHOTO

118 IIPOBOJIHUKA OT €r0 JUIMHBI U IIJIOIAIN
NONEPEYHOT0 CEUEHUs

119 VY aenbHOE CONPOTUBIIEHNE BELIECTBA.
Pewenue 3anau

120 [TocnenoBarenbHOE, MapaiieabHOE,
CMEIIIaHHOE COEANHEHNE TPOBOJHHUKOB

121 Pacuér pa3BeTBIEHHBIX ITEKTPUUECKUX
nenei. [lpasuna Kupxroda

122 Penrenue 3anau

123 Pabora snexrpuyeckoro Toka. 3aKoH
Jxoyns —Jlenna

124 Pemenue 3amau
MoOIITHOCTB AMEKTPUIECKOTO TOKA.

125 TemnmoBass MOITHOCTH, BRIACIIEMAasT Ha
pe3UCTOpe

126 Penrenue 3amau

127 O/1C u BHyTpEeHHEE COIPOTUBIICHHUE




HCTOYHHUKA TOKa

3akon Oma 1151 TOJTHOM (3aMKHYTOM )

128 . 1
AIEKTPUIECKON 1IN

129 Penrenue 3anau 1

130 MomiHocTh HCTOYHHKA TOKA 1

131 KopoTkoe 3aMbikaHue 1

132 KoHnneHncarop B 1ienu NOCTOSIHHOTO TOKa 1

133 Perrenue 3amau 1

134 Pemenue 3anau o reme "IlocTostHHBIN |
3JEKTPUUYECKUN TOK"

135 Pemenue 3anau no teme "IlocTossHHBIN |
AJIEKTPUUECKUH TOK"

136 Pemenue 3anau no teme "IlocTosiHHBIN 1
JIEKTPUUECKUH TOK"

137 O060611eHre U cucTeMaTu3alus 3HaHU| 1o 1
teMme "[1oCTOsSIHHBIN 3eKTpUYecKuil TOK"

138 KonTtponbsHas pabota o teme |
"ITocTOsIHHBIN NEKTpUUYECKUI TOK"
DeKTpruYecKasi MPOBOIUMOCTh Pa3IMUHBIX

139 BEULIECTB. DJIEKTPUUECKUN TOK B MeTalIax. 1
CBepXnpoOBOIUMOCTh
DNEeKTpUYECKUN TOK B pacTBOpPax U

140 paciuiaBax 3JIEKTPOJUTOB. 3aKoHbl Papazaes 1
JUISL BJIEKTPOJIN3a

141 DJIeKTpUYECKUi TOK B razax. [lnasma 1

142 DJIEKTPUYECKUI TOK B BaKyyMe. |
BakyymubIe prOopbI

143 DJIEKTPUYECKUI TOK B MOJIYIIPOBOJHUKAX 1




144

[TorynpoBOIHUKOBBIE TPUOOPHI

145

DU3NYECKUI TPAKTUKYM 110 TEME
"M3mMepeHune CUITbl TOKA M HATIPSHKEHUS B
LENH MOCTOSHHOTO TOKAa MPHU MOMOILU
aHaJIOTOBBIX U LHU(POBBIX U3MEPUTEIBHBIX
npuOopoB" uin "3HaKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢usuke. [Ipumepsl
u3MepeHust PU3NIECKUX BEJTMUUH MPH
IIOMOIIY KOMIIbIOTEPHBIX TaTYMKOB"

146

Du3NUeCKU IPAKTUKYM I10 TEME
"N3y4yeHre HepaBHOMEPHOI'O JIBUKEHHUS C
LIEJIbIO OIIPENIEIICHUSI MTHOBEHHOMN
ckopoctu"

147

Du3NUECKU IPAKTUKYM 110 TEME
"N3MepeHne yCKOpeHus Mpu
PSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IUIOCKOCTH" WITH
"UccnenoBanue 3aBUCUMOCTHU ITyTH OT
BPEMCHH IIPH PAaBHOYCKOPCHHOM
IBIOKeHNN"

148

DU3NYECKUI TPAKTUKYM 10 TEME
"N3MepeHne yCKOpeHus cBOOOHOTO
najgenus” win "M3ydeHue nIBHKEeHUs Tena,
OpPOIIEHHOTO TOPHU30HTAIHHO"

149

duznuecKuil MPaKTUKYM I10 TEME
"N3ydyeHue OBM>KEHUS TeJla M0 OKPYKHOCTH
C TIOCTOSIHHOM TI0 MOJIYJIIO CKOPOCTHIO" MIn
"UccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpailieHus: KOHNYEeCKOro MasiTHUKa OT €ro




napaMmeTpoB"

150

DU3NYECKUI TPAKTUKYM 110 TEME
"N3mepeHre paBHOAEHCTBYIOIIEH CUJIBI
IpU JABUKEHUU OpyCcKa 10 HAaKJIOHHOM
wiockocty" win "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBKEHUs Opycka
110 HAaKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE
pacCcTOsIHUE OT €ro Macchl'”

151

DuU3NUECKU IPAKTUKYM 110 TEME
"UccmenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOIINUX B IIPYKUHE U
pe3nHOBOM 00pasiie, oT ux aedopmarun’
win "M3ydenue ABUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
n€rkuii 610K"

152

DuU3HUECKUH IPAKTUKYM 110 TEME
"U3mepenne ko3puimenTa TpeHus mno
BEJIMYMHE YTIIOBOTO KOA(PPHIIIEHTA
3apucumocT FTp(N)" wm "UccnenoBanue
JBUKEHMsI OpyCKa [0 HaKJIOHHOM
IUIOCKOCTH € IEPEMEHHBIM

ko3 unuenTom tpenus" wiu "Usyuenue
JIBIDKEHUSI TPy3a Ha BaJly C TpeHueM"

153

®u3HUECKUil IPAKTUKYM I10 TEME
"UccnenoBanue ycaoBU paBHOBECHS
TBEPOIO TeJIa, UMEIOIIETO OCh BpaleHus "
nnn "KoHcTpynpoBaHue KpOHIUTEHHOB U
pacu€r cun ynpyroctu" wim "M3yuenue
YCTOWUYMBOCTU TBEPAOrO TEJIA, UMEIOLLETO




TJI0IIA/Ib OTOpHI"

154

DU3NYECKUI TPAKTUKYM 110 TEME
"N3mepenne nummnyJsibca Tesa no
TOpMO3HOMY IyTH" unu "M3mepenue cuiibl
TATU, CKOPOCTH MOJIEIH JIEKTPOMOOMIISA U
MOITHOCTH cuJibl TATH'" WK "CpaBHEHUE
M3MEHEHUS UMITYJIbCa TeJla C UMITYJILCOM
cuibl" wn "HccnenoBaHue coxpaHeHUs
MMITyJIbCa IPU YIPYroM B3auMoaencTun"
niu "M3mepeHne KUHEeTUYECKOW SHEPTUU
TEJa 110 TOPMO3HOMY IyTH"

155

DuU3HUECKUH IPAKTUKYM I10 TEME
"HN3y4yeHne n30TepMUYECKOT0 Mpoliecca
(PEKOMEHI0BaHO UCIOJIb30BAaHUE
undpoBoit 1adoparopun)" win "Usyuenue
n30X0pHOro npouecca" wim "M3ydenue
n3zo6apuoro mporecca" uwiun "[IpoBepka
ypaBHEHUSI COCTOSTHHS"

156

®u3HUECKUil IPAKTUKYM I10 TEME
"N3mepeHue yaenbHON TenIoéMKOCTH" UITU
"UccnenoBanue nporecca OCTbIBaHUSA
BemecTBa" win "HccnenoBanme
aguabatHoro nporecca” win "M3ydeHue
B3aUMOCBSI3H YPHEPTUU MEKMOJICKYJIIPHOTO
B3aMMOJCHCTBUS U TEMIIEPATYPbl KUTICHHS
JKUaKocTei"

157

PU3nYECKU IPAKTUKYM 10 TEME
"N3ydyeHue 3aKOHOMEPHOCTEMN UCTIapeHUsI
xuakocten" win "M3Mepenue yaenbHou




TEIUIOTHI TUIaBiieHus Jbaa" win "M3ydyenue
CBOMCTB HACBHIIIEHHBIX NTAPOB" WU
"N3mepenne abCOMOTHON BIaKHOCTH
BO3JlyXa U OIIEHKA MacChl ITapoOB B
nomerienun". M3smepenue korpuuneHTta
MOBEPXHOCTHOTO HATSHKEHUS

158

DuU3HUECKUH IIPAKTUKYM I10 TEME
"HaO:roieHue npeBpalieHust 3Hepruu
3apsHKEHHOTIO KOHAEHCATOpa B SHEPTHIO
n3ny4yeHus ceeroquona” uinm "Mzydyenue
IIPOTEKaHUs TOKA B LIENH, COAEpIKaIeH
KoHAeHcaTop" uinn "Pacnipenenenue
Pa3HOCTHU MOTEHIUAJIOB (HAMPSKEHUs) TIPU
NIOCJIE0BATEIBHOM COEIMHEHUHT
KOHJIEHCATOPOB"

159

DuU3HUECKUH IIPAKTUKYM 110 TEME
"UccaenoBaHne CMEMIAHHOTO COECIUHCHUS
pe3uctopoB" unu "M3aMepenue yaeabHOoro
CONPOTUBIICHUS TPOBOIHUKOB" WIIN
"UccnenoBanne 3aBHCUMOCTH CHJIBI TOKA OT
HaNpsLKeHUS IS JJaMITbl HaKaJIuBaHUs "

160

®u3HUECKU IPAKTUKYM 110 TEME
"Habnronenue annekTponu3sa’ win
"N3mepenue 3apsaa 0JHOBAJIEHTHOrO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTU
CONPOTUBIIEHUS] TEPMOPE3UCTOPA OT
temneparypbl" win "CHATHE BOJIBT-
aMIIEPHOM XapaKTEPUCTUKHU auoaa’

161

PesepBHbIil ypok. O6001IeHNE U




cUCTEMAaTH3aIMsl 3HAHUA I10 TEME
"Kunematuka"

162

PezepBHblit ypok. O0001IeHNE U
cucTeMaTH3alus 3HaHUH 110 Teme
" [lmnamuka"

163

PesepHbIii ypok. O6001IeHHE T
cucTeMaru3anys 3HaHuu mo teme "CraTuka
TBEpJOro Tena"

164

PesepBHelIit ypok. O600IIeHNE 1
cucTeMaTH3alMs 3HaHUH 110 TeMe "3aKOHEI
COXPAaHEHHUs B MEXaHHKe"

165

PesepBHblitl ypok. O6001IeHNE U
cucTeMaTu3aius 3HaHui mo Teme "OCHOBBI
MOJIEKYJISIPHOKMHETHUECKON Teopuu”

166

PesepBubIil ypok. O6001IEHUE U
CHCTEMAaTHU3alus 3HaHUH 110 TeEME
"Tepmonunamuka. TermioBble MalTUHBL"

167

Pesepubliil ypok. O60011eHIE U
CHCTEMaTH3allNs 3HAHHUH 10 TEME
"ArperaTHble COCTOSIHHSI BEILECTBA.
®da3oBble nepexobl"

168

PesepBubIil ypok. O6001IEHNE U
CUCTEeMAaTH3alMs 3HAaHUI 110 TeMe
"JnexkTpruyeckoe nose"

169

PesepHbIii ypok. O6001IeHHE T
cucTeMaTH3allys 3HaHUH 110 Teme
"T1oCTOSIHHBIN 3JEKTPUUECKUN TOK"

170

PezepHbIii ypok. O60011eHHE T
cucTeMmarusanus 3HaHui no reme "Toku B




pa3IMYHbBIX cpefax"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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