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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpOBHE CpelHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU o0Opa3zoBaTenbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
TakkKe ¢ y4€ToMm QenepanbHON paboueil mporpammbl BocnuTanus u Konnenmmu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pazoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTElIbHBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpezaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENBHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBICHUE O UENAX, COJEpPKaHUH, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTaHUS U PA3BUTHUA OOYHAIONIMXCS CpEACTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IO3BOJISIET PEaln30BaTh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABJICHO HA CO3JaHUE YCIOBHM NS
IPOSIBIICHHUS] CBOMX HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOIMMBI JJIA MPOAOLKEHHs 0oOpa3oBaHUA B
OpraHu3alMsIX MPOPECCHOHANBHOIO O00pa30BaHHUA MO PA3JIUYHBIM  (U3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUAIBHOCTSIM.

B nmporpamme mno (¢u3Mke ONpeAensorcs IJIaHUPYyEMble pe3yJbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHET0 OOIIero o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOWM Il pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM U MPEAMETHBIM pe3yjbTaTaM OOy4YarolUXCsl, OCBOMBLIMX
nporpamMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHMs Ha
yIrayOJn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAHUPYEMbIE pe3yibTaThl OCBOEHUS Kypca (UMK Ha yriyOiaéHHOM
YPOBHE, B TOM UYHKCJI€ MPEAMETHbIE PE3YJIbTATHI 10 rojiaM 00yUEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHa YUUTENAMU (PU3UKH JIJIsI COCTaBJICHUS CBOMX pabovMX Mporpamm.

[TporpaMMa no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPENOCTABIICT BO3MOXHOCTH JUISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
MOJXO/J0B K TMpernojaBaHuio (U3UKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coxXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

dusuka Kak Hayka O HauOojiee OOIIMX 3aKOHAaX MPUPOJbI, BBICTyHas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLkonpHbIi Kype (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBJICHWMA, W3YYaeMBIX XHMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3NYEeCKUX 3HAHUW OMNpENeIHIIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTE€pUaJIOB C 3aJaHHBIMM CBOWCTBaMHU. M3ydyeHune
(GU3MKK BHOCUT OCHOBHOM BKJIad B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMHUpPOBAHUE YMEHUN MPUMEHSTH HAyUHBIN
METO/1 IO3HAHMSI IPU BBITIOJIHEHUH UMH YY€OHBIX MCCIIEIOBAaHUM.

B ocHOBY Kypca (u3uKu Ha ypOBHE CpeIHEro 00IIero 00pa30BaHus MOJI0KEH
PO UIEH, KOTOPhIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCSA JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lienoB (PM3MKH, BKIIOUAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (DHU3UMKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Benymmm B Kypce SBISETCS
(dbopMUpOBaHKE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanus npeanonaracT HCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 9KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyoiEHHOTO YpOBHS
MPEANoJaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHYECKHUX
MPUJIOKEHUN W3yYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMaTpHBarOTCS Ha
ypOBHE OOMIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIep)KaHMsl, TMOCBSAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTHM, a Takke O0O0CYXICHUS
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHue cofepKaHusi MPOorpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxona. s gusuku peanuzanus 3TuX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENIHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoIEero ¢akropa ydeOHoro mpouecca. s yriayO6iaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHUYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHUUECKHE OIBITHl MPH H3YYEHHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crnocoba peanu3auMd (U3MYECKOro TMpakTUKyma. B mepBom ciydae
MPaKTUKYM mpoBoAuTcs 160 B koHie 10 u 11 kmaccos, b0 mocie mepBoro u



BTOPOTO TMOJYTOAMM B KaXIOM U3 3TUX KiaccoB. Bropoit cmoco6 — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpPHBIX paboOT, KOTOpHIE
MPOBOJISATCA B TpoIecce u3ydeHus paszzaena (temsl). [Ipu sTom mon pabotamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIIEHHOTO BU/Ia O€3 MOIIAaroBo MHCTPYKIIUU.

B mporpamme mo (QusMKe cHUCTeMa YYEHHYECKOTO DKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBJICHA €AUHBIM IepeuHeM. Buioop
TEMaTUKHU JJIS 3TUX BHUJIOB YYCHUYECKUX MPAKTUYECKUX PaOOT OCYILIECTBISETCA
y4aCTHHKaMU 00pa30BaTeIbLHOTO MpOIlecca UCXO0I U3 OCOOEHHOCTEHN MOYypOYHOTO
IUTAaHUPOBAHMUSI W OCHallleHuss KabuHera Qusuku. [Ipu sTom obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMHU TPOBOJIUTH TMPSMBIE U KOCBEHHBIC
U3MEPEHUS, UCCIIECIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OMBITOB IO MPOBEPKE NPEIIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAENSETCS PEUICHUIO PACUYETHBIX W KAueCTBEHHBIX
3amad. [Ipu 3TOM 111 pacu€THBIX 3a/1ady MPUOPUTETOM SIBJISIIOTCS 3aJayu C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOU MOJENBIO, MO3BOJISIONINE MPUMEHSTh
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszliesia Kypca, Tak U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3iesioB. [[s KauyecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIIOTCSL 3aJaHUsl Ha OOBICHEHHUE/NpeACKa3aHhe MPOTEKaHUs
(bu3MYeCcKuX SBJIECHUN U MPOLECCOB B OKPYKAIOLIEH *KU3HH, TPeOyroIe BbIOOpa
(bu3nYeCKO MOJIENU sl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUYECKOMY OOECIIEUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHMs JOJDKEH U3y4aThCsA B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3MKU JOMKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Io
bu3NKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpaKkTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JleMoHCTpanioHHOe 00OopyaoBaHue (opmMupyercs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JTOCTATOYHOCTH W  OOECIEUMBAET TMOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW W  TPOIECCOB, OJMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopatopHoe o0O0OpyIOBaHUE [JII YYEHUYECKUX MPAKTHUYECKUX paldoT
dbopmupyeTcss B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIEeUHUBaeTCs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJammmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, @ TaKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUJIE IU(DPOBBIX J1AOOpPATOPUA.

OCHOBHBIMHU HEJIIMHU U3y4€HUs] PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:



dopMupoBaHHEe UHTEpeca M CTpPEMJICHHS OO0y4aloumxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, pPA3BUTHE HUX HMHTEIUIEKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAyYHOM METOJE MO3HaHWs U (HOpMHUpPOBaAHME
UCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMUpOBaHKHE HAYYHOTO MHPOBO33PEHHsS KaK pe3yjbTaTa U3y4YE€HUS OCHOB
CTpOCHHSI MaTepUH U (HyHIaMEHTAJIbHBIX 3aKOHOB (DU3HUKH;

(opMupoBaHKE YMEHUIN OOBSCHATH SIBJICHUS C UCIOJb30BaHUEM (DU3UUECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GopMUpOBaHKE NPEACTABICHUNH O POIAM (U3MKK [ Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOYHBIX chepax  Oyayumei
npo(heCcCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3UMKOM, MOATrOTOBKA K
JaynbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHHne 3TUX Ielied 00ecreunBaeTCsl PEIICHUEM CIEAYIOIIHNX 3a/1ad B
npoIliecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIEero 00Opa3oBaHUs:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpUsX,  BKIIOYas  MEXaHUKY,  MOJEKYJISIpHYI0  (U3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(bopMHpOBaHUE YMEHHUI MPUMEHATh TEOPETUUECKUE 3HAHUA 111 OOBICHEHHUS
(bu3nYecKuX SIBJICHUN B MPUPOJE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs pa3lMYHbIX 3aJad C SBHO 3aJaHHOM
duznyeckoil MoneNblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
bu3nueckol MoJenM, aJeKBaTHOM YCJIOBUSIM 3aJadyd, B TOM YHCIE 3aaad
WHXEHEPHOIO XapaKTepa,

NOHMMaHHWE (U3NYECKUX OCHOB U TNPUHLMUIOB JIEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHYECKHUX IIPOLIECCOB, UX BIMSHMS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITENILHOTO IUIAHUPOBAHUS M TPOBEICHHUS
Gu3MUEeCKUX OKCIIEPUMEHTOB, aHajiu3a W MHTEepHIpeTauuud HH(opManuu,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETHOCTH;

pa3BuTHE UHTEpeca K chepam mpodecCUOHATbLHON e TEILHOCTH, CBI3aHHON
¢ (pUBHUKOM.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®Dusuka» Ha YpOBHE CpEAHEro OOIIEero
oOpa3oBaHMsI BBIOMpaAeTCs OOYYAIOUIUMUCS, IUIAHUPYIOIIUMH  TMPOJIOJIKEHHUE
o0pa3oBaHus M0 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.



Ha uzyuenue ¢pusuku (yriayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHEro OOIIETo
oOpazoBanus orBoautcs 340 gacoB: B 10 xiracce — 170 wacoB (5 4acoB B HENEIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipemmaraemeiii B mporpamMme 10 (PHU3HMKE MEpeyYeHb JIA0OPATOPHBIX M
MPAKTUYCCKUX paldOT SBISICTCS PEKOMCHJIOBAHHBIM, YYHUTCIb JElIacT BBIOOP
MpoOBeNCHHUsI J1a0OPaTOPHBIX pPabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pasznen 1. Hay4yHblii MeTOA MO3HAHUS NIPUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o npupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUsl B Mpollecce MOo3HaHus npuponsl. HabmroneHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHAJIOTrOBbIE U LU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONMIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsa). ['unoresza. @uznueckuil 3aK0H, TPAHUILIBI €r0 MIPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Pons m Mecto Qu3Nku B (OpMHUPOBAHWM COBPEMEHHOM HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

W3mepeHne cuiibl TOKAa M HANOpsDKEHWS B LEMNH IIOCTOSIHHOTO TOKa IIPH
MIOMOIIH aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ HH(ppoBOoK Jabopatopued o ¢usuke. [Ipumepsl u3mMepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmxkeHre. OTHOCUTETBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1Ja4yl MEXAHHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX TMPOEKUHUU HAa OCH CHUCTEMbl KOOpPJHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUAIbHON TOUKM OT BPEMEHU U HUX
rpaduku.

CBobOonHOEe mMmajneHue. YCKOpeHue cBOOOIHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPH30HTY. 3aBHCHUMOCTh KOOPJIMHAT, CKOPOCTH U
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IpaUKu.



KpuBoimHenHoe  nBUKEHME. J[BMKEHHWE  MaTepUallbHOM  TOYKM IO
OKPY>KHOCTH. YTJOBas W JIMHEWHasi cKopocTh. llepmon u ydacrtora oOpaiieHusl.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHT€HUUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JNBUKEHUE CHApsJOB, LEMHbIE, IIeCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCUETa, UIUTIOCTPAIMS KMHEMAaTHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aBwKeHUs Tena, OPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE IyTEW, TPACKTOPHUM, CKOPOCTEHW IBMKEHUS OJHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii s3xcnepumenm, nadopamopnsie padomul, nPAKMUKyM.

M3yyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C L€ ONPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.

M3MmepeHne yCKOpEeHHs MpU NPSAMOJIMHEHHOM PAaBHOYCKOPEHHOM JIBH)KEHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOIL TabopaTOpUN).

N3yuenne nBWXKEHUS Tejla, OPOIIEHHOrO0 Tropu30HTalbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPLMOHATBHON 3aBUCHMOCTH MEXIY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSIHHOW MO MOJIYIJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja OOpalleHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBbii 3akoH Hprorona. MuepumaneHble cuctembl otcuéra. [IpuHumn
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCuéTa (ONpeneseHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHiun cynepno3uiivu Cul.



Bropoin 3axkon HeroToHa 111 MaTepuanbHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TIPaBUTALMOHHON U
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJCHHSI OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT reorpapuueckod MmUpOTHl. J[BHKeHHE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMudeckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec tema, nBuXKymierocs c
YCKOPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuila TPEHHSI CKOJBXKEHUS M Cuja TPEHUs
nokos. Koapdunuent tpenus. Cuna CONpOTHBICHUS MpPH JBWKECHUH Tela B
YKAJKOCTH WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuia Apxumena.

TexHU4ecKue yCTpOMCTBA M TEXHOJOTWYECKHE IPOLECCHI: IMOAIINITHUKHY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLMAIBHBIX CHCTEMAaX
OTCYETA.

[IpyHIMI OTHOCUTENBHOCTH.

Kauenune aByX HWIMHAPOB WIM IMIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CWI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOZHUKAIOLIUX B pE3yJIbTaTe B3AUMOEHCTBHUS TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NMOABEME U MTA/ICHUH.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

N3mepeHne paBHOJAEHCTBYIOLIEH CUJI IPHU JBM)KEHUM OpyCcKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHsS OpycKa Io
HAKJIOHHOU IUTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOLIUX B MPYKUHE H
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

W3yyeHue NBUKEHUS CHUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOUN depes
NETKuit OJIOK.

N3mepenue koddduiiieHTa TpeHUs MO BEJIUYHUHE YIJIOBOro KoddduimeHta
3aBucHMOCTH Frp(N).



HccnenoBanue nBrkeHUs: Opycka MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpaumleHus. [lnedo cuiel.
CrnoxxeHue Cuil, IPUIIOKEHHBIX K TBEpAOMY Teily. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TuYHOE PaBHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKUE IMPOLECCH: KPOHILITEIH,
CTPOUTEINIbHBIA KPaH, peMIETIaThIE KOHCTPYKIIUH.

Jlemoncmpayuu.

VY ciioBUsI paBHOBECHS.

Bubl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HUccnenoBanne yciaoBHI PABHOBECHS TBEPAOTO Tejla, HWMEIOIMIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHue KpOHIITEWHOB U PaCUYET CHII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTU TBEPAOTO TEJA, UMEIOLIEr0 IUIOIIAb OIIOPHI.

Tema 4. 3akonvl coxpaneHus 6 MexaHuke.

NMnynbc MaTepuanbHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. LeHTp Macc
CUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

VMITyibC CHITBI M1 ©3MEHEHNE UMITYJIbCA TENIA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MoMeHT umnynbca MaTepUalbHOW TOYKH. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoniHOCTh CUIIBI.

Kunernueckass 3Heprusi MarepuaibHOW Touku. Teopema 00 H3MEHEHUH
KUHETUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.

[loTeHManbHble W HENOTEHUMAIbHbIE CHIbl. lloTeHuManbHass 3Heprus.
[ToTenmanbHas 3Heprust ynpyro neGopmMupoBaHHON NpyxuHbl. [loTeHunanpHas
DHEPrusl Tela B OJHOPOJHOM TpaBUTALlMOHHOM moje. lloTeHnumanbHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE OJHOPOJHOTO 1apa (BHYTpH M BHE miapa). Bropas
KOCMHMYECKAasi CKOPOCTb. TpeThbsi KOCMUYECKast CKOPOCTb.

CBsi3b pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHWYECKOUN SHEPTUU.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.



YpaBHenue bepHynd i WICAUIBHOM KUIKOCTH KaK CIEJICTBUE 3aKOHA
COXpaHEHUsI MEXaHUYECKOW SHEPTHH.

TexHHuYecKue yCTpPOMCTBAa U TEXHOJIOTMYECKUE MPOLIECCHL: IBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIM MHUCTOJET, THPOCKOM, (QUIYpHOE KaTaHHWE Ha
KOHbBKax.

Jemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTruBHOE IBMXEHUE.

N3mepeHre MOITHOCTHU CUJIBL.

W3MeHeHue 3Hepruu Tela Mpu COBEPIICHNUN PabOTHI.

B3anmHble TNpeBpalieHs] KUHETHYECKOM WM IOTCHIHMAIbHOW SHEPrud NpH
JEHUCTBUU Ha TEJO CUJIbI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUH NpU CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3mepenne umimysbca Telna o TOpMO3HOMY Iy TH.

W3mepenne cuibl TATH, CKOPOCTH MOJENH 3JIEKTPOMOOWISI W MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHre KHNHETUYECKOM 3HEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHEHHE W3MEHEHUS! TOTEHIIMAILHON HEPTUU NPYKUHBI ¢ pabOTOI CHUJIBI
TPEHUSI.

Omnpenenenne pabOThl CHJIBI TPEHHS TPHU JABIKCHHHM Tella MO0 HAKJIOHHOU
IJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gusnka 1 TEepMOJAMHAMUKA.

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJOKEHHUS MOJEKyIsipHO-KHHeTHUeckoi Teopun (MKT), wux
ombiTHOe oOocHoBanue. Jluddysus. bpoyHoBckoe nBIKEeHHE. XapakTep
JNBIWKEHUS M B3aUMOJICWCTBHSI 4YacTHI] BewlecTBa. MoJenu CTpOEHUs Ta3oB,
KUIKOCTEH M TBEPABIX TN M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ITHX
Mozeneil. Macca u  pasmepbl Mojekyn (atomoB). KomuuecTBo BerecTsa.
IToctostnHass ABorapo.

TenoBoe paBHOBecwe. Temmeparypa u cmocoOsl e€ m3mepenus. Illkama
temneparyp Llenbcusi.

Mopgenb uaealbHOTrO Tra3a B MOJEKYJISPHO-KUHETUYECKOW TEOPUHU: YACTUIIBI
ra3a JIBI>KYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MeHnneneeBa—Kamnelipona. AOcomtoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJealbHOM Tra3e C [IOCTOSIHHbIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MIPEICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, h300apa.



CBsi3p  MEXIy [JaBJIEHWEM U  CPEIHEHM KUHETUYECKOM  3Heprueiu
MOCTYNATEILHOIO TEIJIOBOTO JBUKEHUS MOJEKYJ HJCAIBHOrO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UJICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEH
KMHETUYECKOW dHEPrUei MOCTyNaTEeIbHOIO TEIIOBOTO IBUKEHUS €€ YACTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Buaeoponuk ¢ 3anMchi0 peaibHOTO OPOYHOBCKOTO JBUKEHUSL.

Juddy3us :xkuIKoCTEN.

Mogens onsita IlTepHa.

[IputsxeHre MOJIEKyJI.

Moenu KpuCTaINIMYECKUX PEIIETOK.

HabGnronenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanne mpolecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS IIPU
TEIJIO00MEHE MEXTy TOPSUYEH U XOJIOAHOM BOJIOM.

W3yyeHue H30TEpPMUYECKOrO Mpouecca (PeKOMEHIOBAHO HCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTo mporiecca.

IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmogunamuueckas (T[[) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CHUCTEMBbl. BHEelIHNEe U BHyTpEeHHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYCHUS BEJIWYMH, ONMCHIBAKOLINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauvano tepmoamHamuku. (CaMONpou3BOJIbHAS — pesiakcaius
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIIOBOMY PaBHOBECHIO.

Mogens wuaeanbHOTO Ta3a B TEPMOJUHAMUKE — CHUCTEMa YPaBHEHUM:
ypaBHeHHEe MenaeneeBa—Knanelpona U BeIpaX€HUE [JI1 BHYTPEHHEW SHEPTHM.
VY CiI0BUS IPUMEHUMOCTH 3TOW MOJICNIA: HU3Kasg KOHIUEHTPAIUsI YaCTHUIL], BBICOKHE
TeMmIeparypsl. BolpaxkeHue i1 BHyTPEHHEH SHEPTUHU OJTHOATOMHOTO MACAIBbHOIO
rasa.

KBazucratnueckre u HECTaTHYECKUE ITPOLECCHI.

DnemenTapHas pabota B TepMoAnHaMuKe. Berarcienne paboTsl o rpaduky
rpolecca Ha pV-auarpamMmme.



Tennomepenaya  kak  crmoco0  W3MEHEHWS  BHYTPEHHEH  DHEPIrUu
TEPMOJUHAMHYECKOW  CcHUCTeMbl 0e3 coBepmieHus paborel.  KonBekmws,
TEIUIONPOBOJHOCTD, U3TyUCHHUE.

KomnuectBo Ttemnorel. Tenmno€éMKocTh Tenma. YAelbHass W MOJISIpHAs
TETJIOEMKOCTH BEIIECTBA. YpaBHeHHME Maliepa. YienbHas TeEIIOTa CroOpaHus
TormBa. Pacu€r koiuuecTBa TEIOTHI mOpu  Temionepenadye. I[lonstue o0
aanabaTHOM IpoILIecCe.

[lepBblidi 3aKOH TepMOAWMHAMHUKUA. BHyTpeHHsAs »sHeprus. KomnnuecTBo
TEIJIOTBI W paboTa Kak Mepbl  U3MEHEHUSI  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

BTopoii 3ak0OH TEpPMOJMHAMHUKHA i1 PABHOBECHBIX MPOLECCOB: YEPE3
3aJIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOU CHUCTEMBbI MPOXOJIUT
eMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

BTtopoii 3ak0OH TEpPMOJMHAMUKH i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tela K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne! aecTBus TermoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHUE ACTIEKTHI MCIOJIb30BAHUS TEIUIOBBIX ABUraTeineil. TemnoBoe
3arpsA3HEHUE OKPYKAIOIICH CPE/Ibl.

TexHuyeckrue yCTpPOMCTBA M TEXHOJIOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3EIbHBIA U KapOIOpAaTOpHBIA JBUTATENM, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3AlUs «TEIJIOBBIX» OTXOJIOB C
WCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKHU «TEIJIOBOI» U SJIEKTPOIHEPTUU.

Jemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTuyeckoM pacIIupeHuu.

Bo3aymHoe orauso.

CpaBHeHUE yACIbHBIX TETNIOEMKOCTEHN BEILIECTB.

CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

UccnenoBanue annabaTHOTO mpoiiecca.

KoMmbroTepHbIE MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepenue yaeapHON TENI0EMKOCTH.

HccnenoBanue mpoliecca OCThIBaHUS BEIIECTBA.

HccnenoBanne aaunabaTHOTO Ipoiiecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEXKMOJIEKYJISIPHOTO B3aUMOACHCTBUS U
TEMIEPATYPbl KUTICHUS AKUTKOCTEH.

Tema 3. Aepecamnwie cocmosnnusn eeuwgecmea. Dazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcauus. VcnapeHue W KumneHue. YelbHas
TEIJI0Ta MapooOpa3oBaHU.



Haceimiennele u  HeHachlleHHbIE mnapbl. KauecTBeHHass 3aBUCUMOCTD
IUIOTHOCTH W JABJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPHI, UX HE3aBUCHUMOCTH
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOMUS CBOWCTB
kpuctauioB. [lmaBneHne W Kpuctaud3anus. YJIelbHAs TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxartue. Casur. Moayns FOnra.
[Ipenen ynpyrux nepopmariuii.

TennoBoe paclmpeHue KXKUAKOCTEH U TBEPABIX T€N, 0ObEMHOE M JMHEHHOE
pacuimpeHrue. AHrapMOHHK3M TEIJIOBBIX KOJIEOAHUI YacTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEepTrun B Pa3oBbIX MEPEXOIaX.

VYpaBHeHUE TEMIOBOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Kor(DPUIIMEHT MOBEPXHOCTHOTO HATSXKEHMS.
Kanunnsapusie saBnenus. J[aBneHne noa UCKPUBIEHHONW MTOBEPXHOCTHIO KUAKOCTH.
®opmyna Jlannaca.

TexHudeckue yCTpOWCTBA UM TEXHOJOTMYECKHE IPOLIECCHL:  KUIAKHE
KPHUCTaJIJIbl, COBPEMEHHBIE MATEPHUATIBI.

Jlemoncmpayuu.

TermioBoe paclupeHue.

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenune. Kurienue nmpy noHM>KEHHOM JIaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTbHBIMU TIEHKAMH.

CmauunBaHue.

Kanumisipasie siBJIeHUS.

Moenu HEHBIOTOHOBCKOM JKHIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U MIABJICHUS KPUCTAIIMYECKOTO BEIIECTBA.

Bunbr negopmanuii.

Hab6mronenne Mansix aedopMarimid.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3ydyeHne 3aKOHOMEPHOCTEN MCTIAPEHUSI JKUIKOCTEN.

N3mepenue yaenpHON TENI0ThI IUIABJICHHUS JIbA.

M3ydeHne CBOMCTB HACBILIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BJIAXKHOCTH BO3JyXa W OIIGHKAa MacChl MapoB B
MTOMEIIICHUH.

N3mepenue ko3¢ duiiieHTa MOBEpXHOCTHOTO HATSXKEHMUS.

N3mepenue moaynst FOHra.



HccnenoBanne 3aBUCHUMOCTH JAeQopMalii  pPE3MHOBOrO obOpas3ua  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznea 4. JaekTpoanHamMuka.

Tema 1. dnekmpuueckoe noJe.

ONeKTpu3alusl Tel U €€ MPOSBICHUS. JJEKTpUUECKUW 3apsan. /IBa Buma
ANEKTPUUECKUX 3apAnoB. IIpOBOOHMKH, JUAIEKTPUKHM U  MOJYHPOBOIHUKH.
DOneMeHTapHbId 3JIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHUS AIIEKTPUYECKOro
3apsaa.

B3anmoneiictBue 3apsnoB. Toueunsie 3apsaapl. 3akoH Kymnona.

DIekTpudecKkoe nojie. Ero geicTBre Ha IIEKTPUUYECKUE 3apsi/Ibl.

HampsoxénHocts  anekTpuueckoro  mnosst.  IIpoOueiii  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIIMANBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTP NOTEHLHMAIOB U
HanpspkeHue. [loreHuunaneHas SHEprus 3apsna B AJIEKTPOCTAaTUYECKOM IIOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSHKEHHOCTH IOJI U PA3HOCTH
NOTEHIMAIOB ISl AJIEKTPOCTATUYECKOrO TMojds (KaKk OJHOPOAHOTO, TaK U
HEOHOPOJTHOTO).

[TpuHIMI CyTIEpIIO3ULINN SIEKTPUIECKUX MOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsHKEHHOTro 1o 00béMy Mmiapa. Ilome paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHBI JMHUI HANpsKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIIUAJIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B 2IIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIMDNEKTpUKKM B 3JIEKTPOCTATHYECKOM  ITIOJIE. JusriekTpryeckast
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIEKTpPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannensHoe coenMHEHNE KOHIeHcaTopoB. [locienoBarensHOe COEAMHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

JIBr>keHME 3apsyKEHHOM YaCTUIBI B OTHOPOJIHOM JJIEKTPUYECKOM ITOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MIICHHE DJIEKTPONPUOOPOB,
KOHJIeHCcaTophl, reHeparop Ban ne I'paada.

Hemoncmpayuu.

Y CTpOUCTBO U MPUHIUII IEUCTBUS 3JIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3apPSKEHHBIX [IAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

IIpOBOIHUKHM B 3JIEKTPUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3amuTa.



Y CTpONCTBO 1 JEUCTBUE KOHIECHCATOPA TOCTOSTHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXKIAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOpa.

3apsaKa U pa3psika KOHJIEHCATOpa YepPeE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomel, nPpaKMUKyM.

OrneHKa cUjl B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HabGmronenue npeBpaliieHus SHEPTUH 3apsHDKEHHOT0 KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LIEMH, COAEPKaIIe KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUs ) pu
MOCIIETOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit 31eKmpuyuecKuil mox.

Cuna Toka. [TocTOsSTHHBIN TOK.

VYcinoBust CylmecTBOBaHHUS MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKH
toka. Hanpsokenne U n O/1C é&.

3akoH Oma Jid yyacTKa IeMu.

DIEeKTpUUECKOE COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTIO CEUCHMS.
VY 1esbHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MapajlIeIbHOE, CMEIIAHHOE COSAWHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX dekTpuueckux meneil. [Ipasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIeHna.

MOIIHOCTh 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTh, BBIAEIsAEMas Ha
pesucrope.

OJIC u BHYTpEeHHEE COINPOTUBJICHWE HCTOYHMKA TOKa. 3akoH Owma s
MOJTHOW (3aMKHYTOM) DJJICKTPUYECKOM Iermu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonpaeHcatop B 11ernu nOCTOSTHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHE IIPOLIECCHI: aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK BJIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3Mepenue cuiibl TOKa U HAMIPSIKEHHUS.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKa OT HAIpPsKEHUS Ui PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAMO/A.

3aBUCHUMOCTh COINPOTHUBIICHUS HMWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA TIOTIEPEYHOTO CEUEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONMPOTUBJIEHUS TTPU MOCTOSTHHOM
HaIpPsHKEHUH.



[Tpsimoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO JIEMEHTA
Y OLICHKAa BHYTPEHHErO CONPOTUBIICHHUS.

Crioco0bI coemmHeHs] HCTOYHUKOB ToKa, DJ[C GaTtapei.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIAY MOJIIOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HccenenoBanre CMEMAaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HAIpsDKEHUS JJISL  JIAMIIBI
HaKaJIUBaHMUS.

VYBenuueHnue npenesia u3MepeHus amnepMmerpa (BoJabTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO COPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC rabBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IIPY KOPOTKOM 3aMBIKaHUH.

HccenenoBanne pa3HOCTH NMOTEHIMANIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKA
OT CWJIBI TOKA B LIEMN.

HccenenoBanne 3aBUCUMMOCTH TIOJIE3HOM MOIIHOCTH HUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbix cpeoax.

OJIEKTpUYECKAasi  NMPOBOAUMOCTH  PAa3JMYHBIX  BEIIECTB.  JJEKTPOHHAA
IIPOBOAUMOCTE TBEPABIX METAJUIOB. 3aBUCHMOCTH COINPOTUBICHUS METAIOB OT
TeMriiepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TosrynnpOBOIHUKH. CobcTBeHHas U pUMeCcHas IIPOBOJIUMOCTh
NOJIyIpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUI TOK B 3JIEKTPOJIMTAX. DIEKTPOJUTHYECKAsT JUCCOLMALIUS.
Onektponus. 3akoHbl Dapajes s AIEKTPOIH3a.

DJIeKTpUUEeCKU TOK B Tra3zax. CaMOCTOATENbHBIA W HECAMOCTOSITEIbHBIN
paspsan. PaznuuHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpPOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra30paspsaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJyIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHWKA, padUHUPOBAHHWE MEIH,
BBIIUIABKA aJIFOMHUHMSL, 3JIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii pa3psil U MPOBOAUMOCTD BO3/1yXa.

CpaBHEHME TPOBOAMMOCTH METAJIJIOB U MOJIYITPOBOJHUKOB.

OnHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.



HaOmronenue snexkTpoiusa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBaHne  3aBUCMMOCTH  CONPOTUBIIEHHS — TE€PMOpE3HCTOpa  OT
TEeMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU AHOIA.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 n3MepeHus: GU3NYECKUX BEIIMYMH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYMH.
OneHka rpaHul] MOrpemrHOCTeN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(Gu3MUEeCKUX BEIUYMH, NPOBEPKA MPEIJIOKEHHBIX TUIOTe3 (BBIOOp M3 pador,
OMMMCAHHBIX B  TEMATHYECKUX  pazlernax «YUEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, IPAKTUKYM).

Me:xnpeamMeTHble CBSI3H.

N3yuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10  kjacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIIbHBIX MEXIPEIMETHBIX CBSI3€l ¢ Kypcamu
MaTeMaTHUKH, OUOJIOTHUH, XUMUHU, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEM 0008 HAYUHO20
nO3HaHUA: SBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKkas BEIUUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HW3MEPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, UG POBast 1a0opaTopusl.

Mamemamuxka: penieHUe CUCTeMbl ypaBHeHUW. JluHeliHas QyHKIUS,
napabosa, rurep6osna, ux rpaduku U CBOMCTBA. TpuroHomeTpuyeckue (QPyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCH KOOPJAUHAT, CJI0KEHHE BEKTOPOB.

buonozua: mexannueckoe JBHKEHUE B *KUBOW mpupoae, auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPY)KAroIlel Cpe.sbl,
yTHIM3auus OHMOOPraHMYECKOTr0 TOIUIMBA JJisi  BBIPAOOTKH «TEIJIOBOI» U
ANEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAMWJUISIPHbBIE SIBJIEHUS B IPUPOJIE,
AIEKTPUUECKHUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB WU MOJIEKYJ,
MOJIb BEIIECTBA, MOJIApHAs Macca, IMOJMyYeHHE HAHOMATEPHAJIOB, TEIUIOBHIE
CBOMCTBA TBEPABIX TeJl, KUAKOCTEH U ra30oB, KUJKUE KPUCTAIIIBI, SJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALIMS, TaJIbBAHUKA, SJIEKTPOHHAS
MHUKPOCKOTIHS.

T'eozpagpua: Bna>xxHoCTh BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOIb30BAaHHUEM MEXaHH3MOB,
y4€T CYXOro U IKHUJIKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKIIHUH
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHMUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET W JPYTHE), ABUTATENIb BHYTPEHHETO



CropaHmus, 1mapoBasi Typ6I/IHa, OBITOBOM XOJOAUJIIbHUK, KOHANIUOHCP, TCXHOJIOTI'NHN
MNOoJydCeHusA COBPCMCHHBIX MATCpHAJIOB, B TOM HYHCIC HAHOMATCpUAJIIOB, U
HAaHOTCXHOJIOTHH, JJICKTPOCTATHUYCCKAA 3alluTa, 3a3CMJICHHC 3J'ICKTp0HpH60pOB,
ra3opaspsaaHbIC JIAMIIbI, ITIOJTYIIPOBOJIHHUKOBEIC HpI/I60pI>I, raJilbBaHHKa.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUHN
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCWUCTBOBaTh C  COLMAIBHBIMU  HWHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATEIHHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUXKCHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIHOCOOHOCTH OLICHMBATh CUTYAIMI0O M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MIOCTPOCHUE YCTOMUMBOTO OyMyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3HMUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:

e HHTEpEC K pa3nu4HbIM chepaM MpoPeCcCHOHAIBHON ACATEIHHOCTH, B TOM

YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOM, YMEHHE COBeplIaTh



OCO3HaHHBIN BBIOOp Oyayiiel nmpodeccun U peaarn3oBbIBATb COOCTBEHHbBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0yacTi (pU3NKHM HA TPOTHKEHUU BCEH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

Cc(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYyJIbTYphl, OCO3HaHHE II00ATBHOIO
XapakTepa 3KOJOIrMUECKUX Mpodiem;

IUIAaHUPOBAaHUE W OCYILECTBIEHUE NIEHCTBHM B OKpYXarolled cpeie Ha
OCHOBE 3HaHUS 11Tl YCTONUMBOTO pa3BUTHSI YEIOBEUECTBA;

paciupeHue OmbITa ACSITEIBHOCTH IKOJOTHUECKOW HaIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.

HEHHOCTU HAYYHOI'O MO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIISITh TMPOEKTHYIO M HCCIIEIOBATEIIbCKYIO
JEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue J1eMicTBUA:

CaMOCTOATENLHO  (pOpMyIHMpOBaTH W aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENATh e JCATEIBHOCTH, 3a/laBaTh MapaMeTpPhl U KPUTEPUH HX
JOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUMS B PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;

pa3palaThiBaTh IJIaH PEIICHUSI MPOOJIEMBI ¢ YUETOM aHali3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMAaTEPUATILHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCSATEIBHOCTh, OIEHUBATh COOTBETCTBHE
pEe3yAbTATOB MEJISIM, OIEHUBATh PUCKH ITOCIICICTBHI IEITCIILHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHSAX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIAJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIOUEBBIMU MOHSATHSIMHA M METOJIAMH
bu3nYecKoil HayKH;

BJIAJCTh HaBBIKAMH  y4e€OHO-HCCIICIOBATEILCKON | MIPOEKTHOMN
NEeATeTLHOCTH B 00JacTH (PU3WMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHus 3a1ady  (PU3HuecKoro
CoJepKaHusl, MIPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS;

BJIAJIETh BUAAMH JACSITEIPHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBSI3W M aKTyaJU3UpOBATH 3a/auy,
BBIIBUTATh THUIOTE3y €€ pelIeHHs, HaXOAUTh AapryMEHTBl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KIACHUH, 3a/1aBaTh MapaMEeTphl U KPUTEPUU
peleHus;

aHaAJIM3UPOBaTh TMOJYYCHHbIE B XOJ€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (OPMYJIUPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunopmanueii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(POpMaluu (U3HMUECKOTO COEp KaHUs
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATENIBHO OCYLIECTBIATH IOMCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 MHQOPMALUU Pa3TUYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMM B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUSA B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus UHGOpPMAIMM U 1EJIeBOM ayAUTOpUHU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

OCYIIECTBJIATh OOIICHHME Ha YypokKax (U3MKK ¥ BO BHE-YPOUHOU
NEeSATEeTbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(MIWKTHBIX CHTyalldid W CMST4YaTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTMYHO W3JIaraTh CBOK TOYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACHCTBHHA C yuy€TOM OOLIMX
MHTEPECOB ¥ BO3MOXKHOCTEN KaXKI0T0 YJI€HA KOJUIEKTHBA,

OPUHUMATh LEIHM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BbIBATH MU
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTMIKEHMIO: COCTAaBJIATH IUIAH
NEHCTBUM, pacpeenaTh pojid ¢ y4E€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBAaTh Kauye€CTBO CBOEr0 BKJaJa M Ka)KJOT0 yYaCTHHKAa KOMAHJbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLEHUBATH HUAEH C MO3ULUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3IUYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUYECTBO W BOOOpakeHue,  ObITh
VMHULMATUBHBIM.

PeryjasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBHS
Camoopranusamnus:

CaMOCTOATENIbHO ~ OCYILECTBIIATh IMO3HABATEJIbHYIO JESITENbHOCTh B
o0nacTd (U3UKK W aCTPOHOMHH, BBISBIATH MNPOOJEMBI, CTaBUTh U
dbopmyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PEUICHUS PACUETHBIX M KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTUUYECKONH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclMpsATh paMKM ~ y4eOHOro TMpeAMeTra Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIIMH B 00JIaCTH
(GU3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTbh KOPPEKTUBBI B I€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIaJICTh HaBBIKAMH II03HABATEIIPHOW pediiekcun Kak  OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI;



UCIIONB30BaTh NpUEMBI pedIeKCHH sl OLEHKU CHUTyalluu, BbIOOpa
BEPHOT'0 PELICHUS;

YMETh OLIEHUBAaTh PUCKH UM CBOEBPEMEHHO MPUHUMATh PEIICHHS IO HX
CHIKEHHIO;

MIPUHAMAaTh MOTHUBBI M apryMEHThl JIPYTUX MPU AHAIU3E PE3YJIbTaTOB
NEeSATEIbHOCTH;

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHAMAaTh MOTHBBI M apryMEHThl JIPYTHX MpPU AHAIU3E PE3YJIbTaTOB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpomecce mocTmkeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI T10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHUs y O0O0y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLWIErO0  CIOCOOHOCTh  MOHUMATh  CBOE

AMOIIMOHAIIBHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpPETyJIMPOBaHUs, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HMOIIMOHAJIBHBIM HM3MEHEHUSIM U MPOSBISATh TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTMBALIMH, BKIIFOYAIOIIEH CTPEMIICHHE K JOCTUKEHUIO LEIH
U yCIIEXy, ONTUMH3M, HHUIUATUBHOCTh, YMEHHE NEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

HSMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh TMOHUMATh  3MOIMOHAIBHOE
COCTOSIHUE JApPYIMX, YYWUTHIBaTh €ro MpH OCYIIECTBICHUH OOIIECHHUS,
CHOCOOHOCTh K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPaMBATh
OTHOUIEHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, MPOSBISTH HHTEPEC U
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI

K xonmy oOydenust B 10 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3UKU B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaIbHOM M JITUYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUDA,



3HaYCHHE OMHUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUHA  (DU3UYECKON TEOpUHM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAWMHAMHUKH, POJIb (U3UYECKOW TEOPHH B
dbopMHUpOBaHUHU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (Uu3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEPAOE TEJIO, MaTepUAIbHASA TOYKA, PABHOYCKOPEHHOE JBUKCHUE,
CBOOOJIHOE TMajicHUE, aOCONIOTHO ympyras jaedopmarusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUJKOCTH
U TBEPAOTO (KPUCTALTMYECKOTO) Tea, UIeadbHbIi ra3, TOUeUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paziuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOMINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBIKEHUS, (POPMysIbl KHHEMATUKH PaBHOYCKOPEHHOIO
NBIDKEHUA, TpeoOpa3zoBanus [amunes uisi CKOPOCTH M IepeMenieHus,
3akoHbl HpIOTOHA, MPUHLMIO OTHOCUTENbHOCTH [anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
SHEPIuM, CBsI3b PaOOTHI CUJIBI C U3MEHEHUEM MEXAaHUYECKOW SHEpPTruu,
YCIIOBUSI paBHOBECHS TBEPAOrO Teia), MPU OTOM  HUCIOJIb30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKkOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HWMIYJbCAa U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHATM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIOIb3YS
ocHoBHble TmoJoKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TepMOJMHAMHUKU (CBSA3b JAaBJCHUSA HJEATBLHOIO Ta3za Cco CpeaHei
KUHETUYECKOU HDHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO CPEIHEH KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMSI SHEPIMU B TEIUIOBBIX MpoOIeccax), MPU STOM HCIOJIb30BATh
MaTeMaTU4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—Knaneiipona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHUS, WCIOIB3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMHUKH (3aKOH COXpPaHEHMS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO MOJIsSI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX



IIOJIEM, TIPYM OTOM YKa3blBas YCJIOBHsA NPUMEHMMOCTH 3akoHa Kyrona, a
TaK)K€ IMPAKTUYECKH BAa)KHBIE COOTHOILIEHHWA: 3aKOHbI OMa g ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTpUYECKOW nemnu, 3akoH J[xoynms—JIeHna,
npasuia Kupxroda, 3akonsl dapajes i 371€KTPoIu3a);

OMKCHIBATh (PU3NYECKUE TMPOILIECCHl U SIBICHUS, HMCHOJb3YsS BEITUYUHBI:
IIEpEMEILICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CWJIBI, JaBJICHUE, NOTCHUWAJIbHAs DJHEPTHs, KHUHETHUYECKas
DHEPrus, MEXaHW4ecKas SHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpPEHHE, CHJIA TSHDKECTH, CUJIa YIPYTOCTH, CUJIa TPEHHUS, MOIIHOCTb,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3eMi€éil BOMM3M €€ TOBEPXHOCTH,
SHEeprusi ympyrod nedopmanuyd TPYKUHBI, KOJHMYECTBO TEIJIOTHI,
abCoJI0THAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEpPrusl WUACAIBHOTO OJHOATOMHOrO rasa, paboTa HAEaJbHOrO rasa,
OTHOCUTEJIbHAS BIAXKHOCTh Bo3ayxa, KIIJ[ waeansHOro TEmioBoro
JBUTATEIISA; AIEKTPUUECKOE TOJIE, HAIPSIKEHHOCTD 3JIEKTPUYECKOIO TOJIA,
HaNpspKEHHOCTh TOJII TOYEYHOTO 3apsifa WIM 3apssKEHHOro Iapa B
BAKYYyME W B JUIJEKTPUKE, IOTECHOHAI JJIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh  NOTEHLMAJIOB, JJEKTPOJABIKYIIAs  CHJIA, CHJA  TOKa,
HaIIpsDKEHUE, MOLIHOCTh TOKA, OJJIEKTpUYECKas €EMKOCTh IUIOCKOIO
KOHJICHCATOpa, CONPOTHBIICHUE yYacTKa LENH C IOCIEIOBATEIBHBIM U
MapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXaHMUYECKOE JIBHKEHUE, TEIJIOBOE [BMIKEHHE 4YaCTHIl BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBHkKeHUE, nudQy3us, UcIapeHue,
KUIIEHVE W KOHJEHCAlMS, IJIaBJICHUE U KPUCTAILIM3alusl, HAPABIECHHOCTh
TeIUIONEpEeAadM, IEKTPU3ALUS TEJl, SKBUIIOTEHIMAIBHOCTD IIOBEPXHOCTU
3apsPKEHHOTO TPOBOIHUKA,

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
OPYrol C  HWCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHHN, TpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATh pE3YyJbTaThl MOJIYYEHHOU
3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BHUAEC TIpapUKOB C YUYETOM
aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeNlaTh BHIBOJIBI IO pe3yJibTaTaM
WCCIIEIOBAHUS;

POBOJUTh KOCBEHHBbIE H3MEpEHUS (U3NYECKUX BEIUYHMH, MPU STOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: MIJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYEHHbIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCce€ NPEMAJIOKEHHOU
TUIIOTE3BI;



co0roaTh mpaBuiia 6€30MacHOro Tpyia IpU MPOBEAECHUH HCCIeT0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
WCCIICOBATEIbCKOM M IPOEKTHOW JEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOrOo 000PYAOBAHNUS;

pemate pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3znyecKoil MOJEIbI0: Ha OCHOBAaHMM aHallM3a YCJIOBHS 0OOCHOBHIBATH
BEIOOp (U3WYECKOW MOJCIH, OTBEYAIOIICH TpeOOBaHUSAM 3a/ayu,
OPUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nyecKux TEOpUl NpH MCHOIB30BAHUM MATEMATHUYECKUX METOJIOB
pelIeHus 3a1a4, IPOBOJAUTh pacu€Thl HA OCHOBAaHUHU UMEIOUINXCS JaHHBIX,
aHAIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
Y4ETOM MOIYUEHHBIX PE3YyJIbTAaTOB;

pemarth KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca GU3MKH, a TaKKe UHTErpalluu 3HAaHUM U3 ApyTrux
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBIICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOAUTH MPUMEPHl BKJIAJa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBaTh U OLIEHUBATh MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NEeATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3ULIMNA SKOJOTUYECKON O€30MaCHOCTH, MPEACTABIECHUN O PALIMIOHAIEHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIO
00IIIeCTBA;

NPUMEHSATh pa3iuyHble CrocoObl paboThl ¢ MHpOpMaLUed PU3NYECKOTO
COJIEp)KaHUsI C MCIOJb30BAaHHUEM COBPEMEHHBIX HMH(GOPMAIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE
TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U MPEAbsBICHUA Y4eOHOH u
HAy4YHO-TIOMYJISIPHOU MH(OPMAIUKU, CTPYKTYPUPOBAHUSI U UHTEPIPETALIUU
uH(poOpMaIMU, MOJTYYEHHOM U3 pPAa3jIMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMmMykro  HMH(OpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA HH(OpMaLUY;

POSIBIISITH OpraHu3alMOHHbIE u M03HABATENIbHbIE yMEHUs
CaMOCTOSITEIBHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITMIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;



paboTaTh B TpYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIIMOHATBFHO PACTIPEACIAT ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBaTHO OIICHUBATh BKIJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIEI B PELICHHE paccMaTpuBaeMol Mpo0IeMbl;

NPOSIBIATH MOTHBAIMIO K Oynymieil mpodhecCHOHAIBHON AEATENbHOCTH 110
CHEIHMATBHOCTAM (PU3UKO-TEXHHUECKOTO IPOUIIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO TENa 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




4.3 Toku B pa3nuuHbIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51 | duznUecKuil IPaKTUKYM 16 16
Hroro mo pazueny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




ITOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Koaun4yectBo yacos
Ne JlaTa
/i Tema ypoxka Bcero  Konrpoubsnbie IIpakTHyeckue —
padoThI padoThI
1 dusnka — pyHIaMeHTaIbHas HayKa O TIPUPOJIC 1 4.09
5 Hayunblii MeTO TO3HAHUS U METOABI HCCIE0BAHUS (PUZUIECKUX 1 5 09
SIBIICHUH
3 DKCIepUMEHT U T€Oopusl B Ipoliecce o3HaHus npupoasl. Habmonenue u 1 6.09
HKCIEPUMEHT B (DU3UKE )
4 CrniocoOsl u3mMepeHus: GU3NYECKUX BETUUHH 1 7.09
5 AOCOoIIOTHAS ¥ OTHOCHTENbHAS IOTPEIIHOCTH U3MEpeHHH (pr3muecKmx 1 8.09
BEJIMYMH
MonenupoBanue B ¢pusuke. Ponb u mecto ¢pusuku B popMUpOBAHUU
6 COBPEMEHHOM HAYYHOU KapTHUHBI MHPA, B IPAKTUYECKOHN ACSATEIBHOCTH 1 11.09
monen
7 Mexannueckoe nBuxkenue. CucreMa orcueta. OTHOCUTEIBHOCTD 1 12.09
MeXaHU4ecKoro JBuxeHus. [Ipsmas n oOpaTHas 3a1aul MEXaHUKU '
Panuyc-BekTop MarepranbHOI TOUKH, €r0 MPOEKIIMHM HAa OCH KOOpJMHAT.
8 Tpaexropus. [Tepemenienne. Ckopocts. X npoeknuu Ha ocu 1 13.09
KOOpJAUHAT
9 PaBHOMepHOE npsaMonuHeliHoe nBrxkeHue. ['padpuueckoe onucanue 1 14.09
PaBHOMEPHOTO MPSMOJIMHEHHOTO IBUKEHUS
10 CrnoxxeHue nepeMelieHuil u ckopocteil. Pemenue 3agau 1 15.09
11 HepaBHoMepHOe BHKeHME. MTHOBEHHAs1 CKOPOCTh. Y CKOPEHHE. 1 18.09

[IpsmonnHeliHOE TBUKEHUE C TTOCTOSIHHBIM YCKOPEHUEM




I'padmyeckoe onucanue MPSAMOIUHEHHOTO TBUKCHHSI C TOCTOSHHBIM

12 19.09
YCKOpEHUEM

13 CBobOogHoe najzeHue. Y CKopeHrne CBOOOHOTO Ma/IeHus. 3aBUCUMOCTh 20.09
KOOp/IMHAT, CKOPOCTH, YCKOPEHHSI OT BPEMEHHU U UX rpaduku '

14 JIBrokeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY 21.09
KpuBonuneiinoe nBuxeHue. [[BHKeHUE 110 OKPY>KHOCTH. YTJIOBas U

15 nuHelHas ckopocTs. [lepuon u yacrora. LlenTpocTpemuTensHoe u 22.09
MIOJIHOE YCKOPEHUE

16 KonTponbnas padora no teme "Kunematuka" 25.09

17 [Tepsriif 3akoH HetoToHA. MHEepunaibHbIe cUcTeMbl OTCYETA. [IpuHIIMI 26.09
otHocuTensHoCcTH ["anunes. HemHepuuaabHble CUCTEMBI OTCUETA

18 Cuna. PaBHogeicTByrO1as cuiia. Bropoii 3akon HetoTona. Macca 27.09

19 Bzaumoneiicteue ten. Tperuit 3akon HeroToHa 28.09

20 [Tpuniun cynepno3uiuu cuil. Pemenue 3a1a4 Ha NpUMEHEHHUE 3aKOHOB 29.09
Herorona

21 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh TPaBUTALMOHHOMN U 510
MHEPTHOHN Macchl

22 Cuna TSOKeCTH U yCKOpeHUe CBOOOHOTO MajieHUs 3.10

93 JIBu>keHHe HeOECHBIX TNl U UX UCKYCCTBEHHBIX CITyTHUKOB. [lepBas 410
KOCMHUYecKasi CkopocTb. 3akoHbl Keruiepa '

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 5.10

o5 Cuna tpenus. [Ipupoaa u BUIbI cuil TpeHUs. JBrKeHne B )KUIKOCTH U 6.10
ra3e ¢ yu4€ToM CHJIbI COIPOTUBIICHUS CPEJIbI

26 Hasnenne. I'mapocrarndeckoe nasieHue. Cruiia Apxumena 9.10

97 AbcomoTHo TBepaoe Teino. [loctynarensHoe U BpalarenbHoe 10.10
JBUKEHME TBEPAOIO Tela

28 MoOMEHT CuiIBI OTHOCUTENIBHO OCH BpatieHus. [1imedo cumsl 11.10




CrnosxeHue cuil, NpUIOKEHHBIX K TBEpAOMY Tely. LleHTp TsxecTu Tena.

29 YcnoBus paBHOBECHS TBEPAOIO Tesla. Buasl paBHOBECHS 1210

30 Pemenue 3anau 13.10

31 KontponbHas padota nmo teme "JI[uramuka. Cratuka TBepaoro tena' 16.10
NMnynbsc MmaTepuabHOW TOYKHM, CUCTEMBI MATEPUAIbHBIX TOYEK. LleHTp

32 Macc CUCTEMbI MaTepUANIbHBIX TOUEK. TeopeMa o ABMKECHUH LIEHTPa 17.10
Mmacc

33 HMmynibe CHIIbI M U3MEHEHHME UMITYJIbCa TeJla. 3aKOH COXPaHEHHUs 18.10
uMIyJbca. PeakTuBHOE JBUKEHHE

34 MowmeHT umIynbsca MmaTepuanbHoi Touku. [Ipencrasienue o 1910
COXPAaHEHWH MOMEHTA UMITYJIbCa B LIEHTPAJIBHBIX MOJIAX

35 Pemenue 3amau 20.10

36 Pabota cuiibl Ha MaJloM U Ha KOHEUYHOM IepeMelneHun. I'papuueckoe 23.10
IpeJCTaBIeHUE PabOThI CHIIbL. MOIIIHOCTb CHIIBI '

37 Kunernueckas sneprust. Teopema 00 U3MEHEHUN KUHETUUECKOM 24.10
JHEPrUU MaTepUAIILHON TOUKU

38 [ToTeHunanpHble U HEMOTEHIMANIbHBIE cUJIbl. [loTeHnnanbHas SHeprus. 25 10
Bropas xocMuueckast CKopocTb
Tpetbst kocmuueckast ckopocThb. CBsi3b pabOThI HEIOTEHIUAIBHBIX CHJI C

39 MU3MEHEHHEM MEXAHUYECKOM JHEPTUU CUCTEMBI TeJl. 3AaKOH COXPaHEHUs 26.10
MEXaHUYECKON dHEPTun

40 Ynpyrue u Heynpyrue CTOIKHOBEHMS. Y paBHeHHe bepHyum 1uist 2710
UJEAIbHOMN JKUJKOCTH

41 KonTponbHas padota no Teme "3aKOHbI COXpaHEHUS B MeXaHUKe" 6.11

42 Pa3BuTHe npencraBneHuil o npupojie TemioThl. OCHOBHBIE MOJIOKEHHUS 211
MKT. Iuddy3us. bpoyHoBckoe ABHKeHHE '

43 CrpoeHnue ra3000pa3HbIX, )KUJIKUX U TBEPAbIX TeJ. XapaKTep JBUKECHUS 811

n BSaI/IMOJIeI\/’ICTBI/ISI YHaCTHIl BEIICCTBa




Macca u pazmepsl Mosieky (aromoB). KosinuecTBo BelecTna.

44 1 9.11
[Tocrosnnas ABoraapo

45 Temneparypa. TemioBoe paBuoBecue. [lkana Lenbcust 1 10.11

46 Pemenue 3amau 1 13.11

47 Wneanbuelii ra3. ['a30BbIe 3aKOHBI 1 14.11

48 VYpasuenue Menneneena-Knanelipona. Pemenne 3amau 1 15.11

49 AOcomoTHas Temnepatypa. 3akoH JlaapToHa 1 16.11

50 N3omporieccsl B ueanbHOM raze ¢ HOCTOSIHHBIM KOJIMYECTBOM BEILECTBA 1 17.11

51 I'paduueckoe mpeacTaBIeHIE U3OMPOLIECCOB: U30TEPMa, H30X0pa, 1 2011
u3o0apa '

52 OcnosHoe ypaBHenue MKT 21.11

53 Pemenue 3amaq 22.11
CBs13p a0CONIOTHON TEMIIEpaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO

o4 CpPEeIHEW KMHETUYECKON SHEPrUueH NOCTYAaTEIbHOTO TEIIOBOIO 1 23.11
JIBUKEHUS €€ YacTHI]

55 O60061mmenue u cucreMatuzanus 3Hanui o teme "OcHoBsl MKT" 24.11

56 KonTpomnbHas padota mo Teme "OcHoBel MKT" 27.11
TepmoauHamMuueckas cucTemMa. 3ajlanie BHEIHUX ycioBun 1ist T /1

57 cucreMbl. BHentnue u BHyTpeHHME napamerpsl. [lapamerpst T/ 1 »8.11
CUCTEMBI KaK CpeJHUE 3HAUYEHHUS BEJINYMH, OMMCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

58 HyneBoe Hauano repmoannamuku. CamonpousBoiibHas penakcanus T /1 1 2911
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

59 Mopenb uneaasHOTO Ta3a B TEPMOJIMHAMHUKE. Y CIIOBUSI IPUMEHUMOCTH 1 3011
3TOM MoJenu

60 VYpaBHenne MeHnieneeBa-Kianelipona v BeIpaXXeHue 1J11 BHYTPEHHEN 1 112

SHEPrUu




BeIpaxxenue i1 BHyTpEHHEN SHEPTUHA OJHOATOMHOI'O UIEAIbHOIO rasa.

o1 KBazucrarnueckue u HECTaTHUYECKUE IPOLECCHI 12
62 DnemeHTapHas padoTa B TepMOAMHAMUKE. Borarcienue padoThl 1Mo 512
rpaduKy nporecca Ha pV-auarpaMmme '
63 Tennonepenada kak croco0 M3MeHeHUs1 BHyTpeHHe# sHepruun T /1 6.12
cUCTEMBI 0e3 coBepIIeHUs PadOThI '
64 KonBekuus, TEmIonpoBoJHOCTb, U31y4YECHHE 7.12
65 KonunuecTtBo TemnoTel. Tenno€MKOCTh Tena. Y aenbHas U MOJIIpHas 812
TEIUIOEMKOCTH BEILECTBA. Y ieibHasl TEIJI0Ta CrOPAHUs TOIIMBA '
66 Pacuér xonmuecTBa TEMIOTHI ITPHU TEIIONIEpEIade 11.12
67 [Tonsatue 06 agumabatHOM mporecce. [IepBpiii 3aK0OH TEPMOAMHAMUKI 12.12
68 KonnuecTBo TermioTsl u paboTa Kak Mepbl U3MEHEHHsI BHYTPEHHEH 13.12
sHepruu T/ cuctemsl '
69 Brtopoii 3akoH TepMOIMHAMUKY JJ1s1 PABHOBECHBIX M HEPABHOBECHBIX 1412
npoueccoB. HeoOpaTumMocTh NpUPOAHBIX IPOLECCOB '
70 [TpuHumne! aerictBus TerioBbix MamuH. KI1/] 15.12
71 MakcumansHoe 3Hauenue KI1/I. [ukn Kapuo 18.12
72 Pemenue 3amau 19.12
73 DKOJIOTMYECKHUE aCEeKThI UCII0JIb30BaHUS TEIJIOBBIX JABUTATEIICH. 20.12
TennoBoe 3arpsi3HEHUE OKPYKarOUIE Cpebl '
74 Pemenue 3agau 21.12
75 O06o0061eHre U cucTeMaTu3alus 3HaHui o teme "TepMoauHaMuKa. 9912
TennoBble MalIMHBL" '
76 Kontponbnas padota mo teme "TepmoanHamuka. TernaoBsie MaiiHb!" 25.12
77 [TapoobpazoBanue u koHaeHcanus. VicnapeHue u KuneHue. Y qenbHas 26.12

TEeII0Ta NapooOpa3oBaHUs




HaCBIIJ_IeHHBIe 1 HCHACBIICHHLIC ITapbI. KauecTBeHHas 3aBUCUMOCTD
INIOTHOCTHU M AABJICHUSA HACBIIICHHOI'O I1apa OT TEMIIEpAaTyphbl, UX

8 HE3aBUCHUMOCTb OT 00bEMA HACBHIIIEHHOTO Napa. 3aBUCUMOCTh 2712
TeMIIepaTypbl KUIEHUS OT AAaBJICHUS B XKUJIKOCTU

79 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS M OTHOCHTEIbHAS BIAXKHOCTh 9.01

80 Pemenue 3amau 10.01

81 Tsépnoe teno. Kpucrammmueckue u amopdubie Tesna. AHU30TPONHUS 1101
CBOWCTB KPUCTAJIJIOB

82 [InaBneHue u kpuctauM3anus. Y aelbHas TEIUIoTa IIaBICHUS. 101
CyGnumarus '

83 Hedopmaruu BEpaoro tena. Pactsokenue u cxarue. Casur. Monynb 15.01
HOwura. IIpenen ynpyrux nedhopmanuit '

84 TemoBoe paciimpeHue KUAKOCTEN U TBEPBIX TeJ. AHTAPMOHU3M 16.01
TEIUIOBBIX KOJIEOaHMIA YaCTHII BEIIECTBA '

85 [TpeoOpaszoBanue sHeprun B (ha30BBIX MEPEX01axX 17.01

86 YpaBHeHHE TEMIOBOro OamaHca 18.01

87 Pemenue 3amaq 19.01

88 IToBepxHOCTHOE HaTskeHue. KanwuisipHele aBieHus. JlaBnenue noy 2201
VCKPUBJIEHHON IIOBEPXHOCTBIO xkuakocTu. dopmyia Jlannaca '

89 O06001eHre U cucTeMaTu3alus 3HaHu| 1o TeMe "ArperarHble 2301
cocrosiHus BemecTBa. da3oBbie nepexoipl” '

90 KonTtponbHast pabota o Teme "ArperatHble COCTOSIHUS BEIECTBA. 94.01
da3oBbIe IEpex0I6!1" '
DnexTpu3anus Tel U €€ IposBICHUS. DJIEKTpUUeCcKUil 3apsaa. J[Ba Buja

91 NEKTPUYECKUX 3apsAa0B. [IpoBOAHNKY, TUANEKTPUKH U 25.01
MIOJIYTIPOBOTHUKH

92 DneMeHTapHbIN ANEKTPUYECKU 3apsi/l. 3aKOH COXpaHEHUs 26.01

SJICKTPHUYCCKOTO 3apsaaa




93 Bsaumoneiictue 3apsinoB. Toueunsie 3apssl. 3akoH Kynona 29.01

94 Pemenue 3amau 30.01

95 Onexrpuueckoe nojie. Ero aelicTBrue Ha 31€KTpUUECKUE 3apsabl 31.01
Hanpsox€anocts anextpudeckoro nodist. [Ipoousiii 3apsia. Jlnaum

96 HaNpsLKEHHOCTH AJIEKTPUYECKOTr0 1osisl. OJHOPOIHOE IIEKTPUUECKOE 1 1.02
noje

97 [ToTeHIIMaNBHOCTB 3JIEKTPOCTATHUECKOrO NOJs. Pa3HOCTh MOTEHIMAIOB 1 5.0
U HalpsDKEHUe

08 [TorenmnmanbHast SHEPTHA 3apsiia B JIEKTPOCTATHUECKOM TOJIE. 1 5 0
[ToreHmuan 31eKTPOCTaTHUECKOTO OIS

99 CBs3b HANPSHKEHHOCTH TOJISL U PA3HOCTH MOTEHIIHAJIOB ISt 1 6.02
AJIEKTPOCTATUYECKOTO TTOJIS

100 [TpuHIMI Cyneprno3uIUN SJIEKTPUUECKUX MOJIeH 7.02

101 Pemenue 3amau 8.02

102 ITone Toueunoro 3apsaa. Iloae paBHOMEpPHO 3apsHKEHHON cdepsl 9.02

103 [Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY mapa. [lone paBHOMEpHO 1 1.0
3apsHKEHHON OECKOHEUHON TIOCKOCTH '
[TpoBOTHUKY B 3JIEKTPOCTATHUECKOM TTOJIE. Y CIIOBHE PABHOBECHS

104 1 13.02
3apsI0B

105 JIM3IIEKTPUKHU U IIOTYIPOBOAHMUKH B DJIEKTPOCTaTUYECKOM T10JIE 1 14.02

106 Konnencarop. D5ekTpo€MKOCTh KOHACHCATOPA. DIEKTPOEMKOCTh 1 15.02
TUTOCKOTO KOHJ/IEHCATOpa

107 [TapannenpHOE cOEMHEHNE KOHAEHCATOPOB 1 16.02

108 [TocnmenoBarenpHOE COCTMHEHUE KOHIEHCATOPOB 1 19.02

109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa 1 20.02

110 Pemenue 3amau 1 21.02

111 JIBrKeHne 3apsyKeHHON YacTHIIbI B OJHOPOAHOM 3JIEKTPUYECKOM IT0JIE 1 22.02




112 Pemenue 3amau 26.02
113 O06001eHre u cucTeMaTU3aIys 3HaHUK 110 TeMe "DIIeKTprdecKoe mose" 27.02
114 KonTponbHas pabota mo Teme "DiaekTpudeckoe mosme"” 28.02
115 Cuna toka. ITocTosiHHBIN TOK. Y CI0BHS CYILIECTBOBAHUS IOCTOSIHHOTIO 1 29.02
AJIEKTPUUECKOTO TOKA
116 Hcrounuku Toka. Hampsikenue u 3/1C 1.03
117 3axon OMa JJi yyacTKa Lenu. DJIEKTPUIECKOE COPOTUBIICHUE 4.03
118 3aBUCUMOCTH CONPOTUBIIEHUS OJJHOPOIHOTO MPOBOJHUKA OT €0 JJINHBI 1 503
Y TUIOIIA/IY TIONIEPEYHOTO CEUCHUS
119 VY nenpHOE CONMPOTHUBIICHHE BelllecTBa. Pemienue 3aqau 1 6.03
120 [TocnenoBarenbHOE, ApaICIBHOE, CMEIIAHHOE COCITMHCHHE 1 703
MIPOBOTHUKOB
121 Pacuér pa3BeTBIE¢HHBIX 2MekTpuueckux nernei. [Ipasuna Kupxroga 1 11.03
122 Pemenue 3amau 1 12.03
123 Pabota snexrpuueckoro Toka. 3akoH Jxoyns —Jlenna 1 13.03
124 Pemenue 3amau 1 14.03
125 MOUIHOCTB 3IEKTPHUUECKOro ToKa. TernoBas MOLUIHOCTb, BbIIENsIeMast 1 15.03
Ha pe3ucTope
126 Pemenue 3amaq 1 18.03
127 O/1C n BHyTpEHHEE CONPOTUBIIEHUE NCTOYHUKA TOKA 1 19.03
128 3akon Oma 115t TOJTHOH (3aMKHYTOM ) DJIEKTPHUYECKON TeTIH 1 20.03
129 Pemienue 3anau 1 21.03
130 MOomHOCTh UCTOYHUKA TOKA 1 22.03
131 KopoTtkoe 3ambikanme 1 3.04
132 Konznencarop B 1ienu nocTOSIHHOTO TOKa 1 4.04
133 Pemienue 3anau 1 5.04




134 Pemenue 3anay no teme "IlocTossHHBIN 1eKTpUYECKUI TOK" 8.04
135 Pemenue 3amay mo reme "I1oCTOSIHHBIN 2JEKTPUUECKUNA TOK" 9.04
136 Pemenue 3ana4 o teme "TloCTOSHHBIN ANIEKTPUYECKHMA TOK" 10.04
137 Oo6o06muienne u cuctemMaru3anys 3HaHui o Teme "[locTosHHBIHI 1 11.04
SIIEKTPUYECKHIA TOK" '

138 KontponbHas padota o Teme "[1ocTOSHHBIN ANMEKTpHUIECKUi TOK" 1 12.04

139 DneKkTpudecKas IpOBOJUMOCTb Pa3IMYHBIX BEIIECTB. DIIEKTPHUCCKHI 1 15.04
TOK B MeTaiiax. CBEpXIpOBOAMMOCTD '

140 DNeKTpUYecKuil TOK B pacTBOpax M paciijaBax 3JIeKTPOJIUTOB. 3aKOHBI 1 16.04
®apazes 1715 3IEKTPOIU3a '

141 DnekTpuyeckuil Tok B razax. [lmazma 1 17.04

142 DNeKTpUYeCKUil TOK B Bakyyme. BakyymHbIe puOOpbI 1 18.04

143 DIEKTPUYECKHI TOK B OJTYIPOBOAHUKAX 1 19.04

144 [TomympoBOTHUKOBBIE TPHUOOPEI 1 22.04
dusnueckuil npakTUKyM 1o Teme "Vi3MepeHne cuibl Toka U
HanpsHKEHUs B 1eNH NOCTOSHHOTO TOKA IMPU MOMOIIM aHAJIOTOBBIX U

145 U(POBBIX U3MEPUTEIBHBIX TPUOOPOB" MK "3HAKOMCTBO € LIUPPOBOH 1 23.04
naboparopueii o gusuke. [Ipumeps! n3MepeHust pU3NIECKUX BETUUNH
IIPH MIOMOIIY KOMIBbIOTEPHBIX JaTYUKOB"

146 ®dusnueckuil npakTUKyM 1o Teme "MzydeHue HepaBHOMEPHOTO 1 20,04
JIBMDKEHUS C LEJIBIO OTIpeJIeNIeHUsl MTHOBEHHOM ckopocT" '
duznyeckuil npakTukym 1o teme "M3mepeHue yckopeHust npu

147 MPSIMOJIMHEIHOM pPaBHOYCKOPEHHOM JIBMYKEHUH 110 HAKIIOHHOM 1 25 04
mwiockocty" niu "MccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU '
PaBHOYCKOPEHHOM JIBH)KEHUN"
dusnyeckuil mpakTUKyM 1o Teme "M3mepenne ycKkopeHust CBOOOHOTO

148 nagenus" win "V3yuenue 1BUKEHUs Tesa, OpOIIEHHOTO 1 26.04

TOPU30HTAJILHO"




149

duznyeckuil npakTukyM 1o teme "M3ydeHue qBUKEHU Teja 110
OKPY’KHOCTH C IOCTOSIHHOM 110 MOJLYJIIO CKOPOCTBIO" MU
"HccnenoBaHue 3aBUCUMOCTH NepHOAA 00pallieHUss KOHMYECKOTO
MasiITHHUKA OT €ro MapaMeTpoB"

27.04

150

dusnueckuil NpakTUKyM 1o teme "M3mepenne paBHOICHCTBYIOIEH
CWJIBI IPU ABM)KCHUHU OpycKa 10 HAKJIOHHOH TUIOCKOCTH" WIIN
"[IpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBUYKEHUS OpycKa 1o
HAKJIOHHOM MJIOCKOCTH Ha 3aJ]JaHHOE PACCTOSIHUE OT €r0 MacChl"

2.05

151

®duznyeckuil npakTukym no teme "MccnenoBaHue 3aBUCUMOCTH CHIT
YIOPYTOCTH, BOSHUKAIOUIUX B IPYKMHE U PE3MHOBOM 00pasLe, OT X
nedopmaruu” unu "M3ydeHne IBMKEHHUS CUCTEMBI TEJI, CBA3aHHBIX

HUTBIO, IEPEKUHYTON yepe3 JIErkuii 010K"

3.05

152

dusnueckuii npakTukym 1o teme "M3mepenne kodhduiinenTa TpeHus
10 BETMYUHE YrIIOBOro Kodddumuenta 3apucumoctd Frp(N)" nnmnm
"UccnenoBanue ABMKEHUs OpycKa MO HaKJIOHHOM TIOCKOCTH €
MepeMEeHHbIM K03 puirienTom TpeHus" nin "M3ydeHnne ABM>KEeHUS
rpy3a Ha Bajlly ¢ TpeHHEM"

6.05

153

®duznyeckuil npaktukym 1o teme "MccnenoBanue ycioBuil paBHOBECHUS
TBEPAOrO TeNa, UMEIOIIEro ock BpameHus" nin "KonctpynupoBanue
KPOHILTEHHOB U pacuéT cuil ynpyroctu" uinu "M3yuenue ycToiunuBocTu
TBEPJIOrO TeJla, UMEIOLIEro M0 b OIOph"

7.05

154

duznyeckuil npakTukym 1o teme "M3mepeHue umiynbca Tena mno
TopMO3HOMY nyTH" min "VI3mMepeHne Cuilbl TSIru, CKOpoCTH MOJIETH
AJIEKTPOMOOHJISI M MOIITHOCTH CHUTBI TATH" i "CpaBHEHUE U3MEHEHUS
UMITyJIbCca TeJla ¢ UMITYJIbCcoM cuiibl" min "HcciienoBanue coxpaHeHus
VMITYJIbCA IPH YIPYroM B3aumoencTeun" nin "M3mepenue
KMHETUYECKOW SHEPTUU Teja 10 TOPMO3HOMY IyTH"

8.05




155

duznyeckuil npakTukyM o teme "M3ydeHne n30TepMHUECKOro
nporiecca (PEKOMEHI0BaHO MCIOJIb30BaHUE ITU(POBOI TabopaTopun )"
i "M3ydenne nuzoxopHoro nporecca” niau "M3ydenne n3o06apHoro
npouecca" unu "[IpoBepka ypaBHEeHUs COCTOAHUSA"

13.05

156

duznyeckuil npakTukyM o teme "M3mepenue yaenbHOR
teroémkocTi" unu "VccienoBanue mpoiecca OCThIBaHUS BelecTBa"
nmu "UccnenoBanue aguadarHoro nporecca’ uwin "M3ydenue
B3aUMOCBSI3U YHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEeMIIepaTypbl KUIIEHUS )KUAKOCTEHN"

14.05

157

duznyeckuil npakTukym 1o teme "M3ydueHne 3aKOHOMEPHOCTEN
ucnapenus xuakocreil" ninm "M3mepenue yaeabHOM TEMI0ThI
raBieHus Jpaa" niam "M3ydeHre cBOKMCTB HACBHIIIEHHBIX apoB" UK
"N3mepenue abCOIOTHOMN BIaKHOCTH BO3/IyXa M OIEHKAa MAcChl MapoOB B
nomenieHun". M3mepenune ko3GurreHTa moBepXHOCTHOTO HATSHKCHHS

15.05

158

duznyeckuil npakTukyM no teme "HabiroieHne npeBpaiieHus SHepruu
3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHIO M3JIYYCHHS CBETOAMOAA" UITH
"N3y4yeHne NpoTeKaHus TOKa B LIETH, COAEPKALIEN KOHIEHCAaTOp" WK
"Pacnipesnenenne pa3HOCTH NOTEHIMATIOB (HAMIPSDKEHUS ) IPU
IIOCJIEI0BATEIBHOM COEIMHEHUN KOHIEHCATOPOB"

16.05

159

duznyeckuil npaktukym 1o teme "MccnenoBanue cMeIIaHHOTO
coeuHeHus pe3nctopoB” ninn "M3mMepeHue yaeabHOro COpOTUBICHUS
npoBoAHUKOB" unu "MccienoBanre 3aBUCUMOCTH CUIIBI TOKA OT
HAMPsKEHUs [T JIaMIThl HAaKaTUBaHU"

17.05

160

duznyeckuil npaktukym no teme "Habmronenue anekrponuza” wim
"NU3mepenue 3apsiia oJHOBaIeHTHOTO HoHA" nuinu "MccnenoBanue
3aBHUCHUMOCTH COIIPOTUBIIEHHS TEPMOPE3NUCTOPA OT TEMIIepaTyphl" WiIn
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH Juona"

20.05

161

PesepBHblIit ypok. O600111€HNE U CUCTeMaTH3alHs 3HAaHUH IO TeMe
"Kunemaruka"

21.05




PesepBHblil ypok. O6001IEHNE U CHCTEMaTH3alKs 3HAaHUH 110 TeMe

162 " umasca” 1 22.05

163 PesepBHeIil ypok. O000IICHHE U CUCTEMATU3AIHS 3HAHHU 110 TeMe 1 23.05
"CraTtuka TBEpa0rOo Tena"

164 PeszepBHbIil ypok. O6001IEHHE ¥ CUCTEMAaTH3aIIMsI 3HAHUN 110 TEME 1 .05
"3aKOHBI COXpaHEHHS B MEXaHUKE"

165 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHUH 110 TeMe 1 705
"OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW TEOpHUH"

166 PesepBHEIit ypok. O000IICHNE U CUCTEMATH3aIHS 3HAHUIA 110 TeMe 1 28.05
"Tepmoaunamuka. TenaoBsie MalIuHbI"

167 PesepBHblil ypok. O60011I€HNE U CUCTEMAaTU3allHs 3HAHUM 110 TeMe 1 29,05
"ArperatHble cOCTOSIHUS BellecTBa. @a3oBbie nmepexo bl

168 PesepBHEIit ypok. O000IICHNE U CUCTeMATH3aIHS 3HAHUIA 110 TeMe 1
"DnexkTpuueckoe mose"

169 PesepBHEIil ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHIA 110 TeMe 1
"TTocTOSIHHBIN IEKTpUUYECKUH TOK"

170 HToroBast KOHTpOJIbHASA paboTa 1 30.05

OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 16




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

®dwuzuka. 10 kmacc: yueb. mys o0eoOpa3oBaTeIbHBIX OpraHU3aIHiA: 0a30BbIN
u yrayonenusiii ypoau / I'.51. Msaxumes, b.b. byxosnes, H.H. Cotckuii; mox

pen. H.A. [1apdenTtbeBoii. - 9-e usm., crep. - M.: [Ipocsemenue, 2022. - 432 c.

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUUTEJIA
CO0. 3anau no ¢usuke. 10-11xn. I'pommeBa 2015 -208c¢
3agayauk 10-11 ki1 PerMmkeBHu

TemaTuy. KOHTp. U camocT. pad. no gusuke. 10xn1_I'pomuena 2012 -192c

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/
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